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Introduction. Suzanne Rogers

INTRODUCTION
By Suzanne Rogers, Historian, Buffalo National River

Background to this volume
The Rush Historic District is a 1300-acre historic mining district now within the
boundaries of Buffalo National River, a National Park Service area. The historic district
includes the buildings, structures, roadways, and mines of the Rush mining area, active
from the 1880s to the 1930s, and during World War I the largest producer of zinc ore in
Arkansas. Rush was also a community to the 1960s. Within the current historic district
is one of the most popular river access points at Buffalo National River—Rush landing—
as well as a campground, hiking trails, and designated wilderness. Rush today is a multilayered activity zone.
In 1983 Buffalo National River purchased the last significant portion of the old
Rush mining district, the Morning Star Mining Company property. (To most park
visitors the Morning Star property is the most memorable portion of Rush--the “ghost
town.”) In 1988 the park constructed a loop trail in the Morning Star area and installed
an introductory wayside exhibit about its history. A hiking trail was also constructed
around Rush Mountain for visitors to enjoy both the history and the botanical array of
Rush. In December, 1998, vandals burned two of Rush’s historic buildings: the Brantley
house, a fine example of typical Ozark house construction, and the over 100-year old
Morning Star livery barn, both tragic losses to the historic district. [In 2004 vandals
struck again, setting fire to the Hicks Store.]
With the increase in visitor use at Rush, the park looked for ways to bring the
Rush story to more visitors. In 2002, funding for Rush trail and interpretation
improvements was approved from the Congressionally established Recreation Fee
Demonstration Program, which returns park visitor fees to the parks for visitor service
improvements. Buffalo National River began planning for a self-guiding interpretive trail
that would be accessible for more visitors (a challenge in the steep and rugged Rush
terrain) and would provide additional Rush interpretation. The Morning Star Mines area
was chosen for the proposed interpretive trail because it contained most of the remaining
standing buildings at Rush, was the location of the current loop trail, and was the most
significant mining area at Rush during the historic period. The new interpretive trail was
constructed in 2005-2006.
About this volume
Three contracts were awarded by Buffalo National River to provide additional
documentation about the proposed interpretive area and the resources that could be
affected by new construction. The final reports from those three contracts have been
combined into this one volume. The original Rush National Register nomination (and the
resources it documented) was used as the baseline for these reports and is included here.
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The scope of work for each contact focused on a sixty-seven acre area of the
former Morning Star Mines property. The three studies were designed to: (1) put Rush
within its context in the history of the United States; (2) thoroughly document the above
ground historic resources of the planned interpretive area; (3) inventory the vegetation,
both that of the historic period as well as the succession that is today’s legacy. These
three reports have succeeded in that goal splendidly.
This volume is divided into four parts:
Part I is the National Register nomination by Suzanne Rogers of Buffalo National
River. The nomination served as the baseline document for the contracted reports.
Part II is the work of Dr. Christopher J. Huggard, Fayetteville, Arkansas. Dr.
Huggard’s contribution documents the national trends in zinc mining of the period and
shows that Rush was a product of its times, as well as a leading economic contributer for
the region.
Part III is the report of the archeological survey of the above ground resources,
conducted by Christopher Stratton and Floyd Mansberger of Fever River Research, Inc.
of Springfield, Illinois. Their final report includes an inventory of resources, measured
drawings, and correlation of resources with existing historic photographs and oral history.
Part IV is the botanical inventory by Burnetta Hinterthuer of Hinterthuer Clearing
and Compliance, Fayetteville, Arkansas, and offers a study of the vegetation in the
project area.
Each contractor was also asked to suggest interpretive trail routes or interpretive
strategies to tell the Rush story. Those sections of the final reports have been omitted
from this volume in order to concentrate on Rush context, inventory, and documentation.
The omitted sections are indicated in the table of contents for each report.
All contractors were required to provide photographic documentation and records.
All original graphic material from the project is on file at Buffalo National River.
Graphics printed in this volume are in black and white, although the original reports may
have used color graphics for some photographs or maps.
Editor’s personal note
Rush has been a special place for me since my arrival at Buffalo National River in
1977. The old Hicks Store building at Rush was converted into park housing in 1978 and
my family and I lived in it from 1978-1982. Our daughter Katherine was born while we
lived at Rush, and I watched her grow from baby to three-year-old toddler there. Our
daily trek to the Rush community mailbox row was a constant joy as she and I explored
our environment and visited with the three other families who lived in the Rush area, the
Kastnings, the Wirths, and the Bowmans, all of whom had a strong attachment to their
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part of the Rush legacy. Our family left Rush suddenly in December, 1982, when the
record high flooding of the Buffalo River overflowed our house and possessions, and we
had to abandon our home, never to return to live there.
With the final acquisition of Rush acreage in 1983, Buffalo National River began
to look at management options for Rush and its resources. In 1985 I was hired to
research the overall Rush history and if warranted, prepare a National Register
nomination for the Rush area. My new son Jonathan accompanied me back to the place
of his sister’s early life as I worked on this project. The conclusion from my research was
that Rush was a significant part of the region’s history. The Rush Historic District was
entered on the National Register of Historic Places on February 27, 1987. In the
nomination I assigned names to the standing structures and sites based on my research
and on oral history interviews with former residents. For better or worse, that naming
legacy has continued.
The Rush area continues to attract and enthrall visitors. It has remained a strong
interest for me. We hope that this volume will help the reader better understand Rush as
well as stimulate future research about its history and resources.

Suzanne Rogers at Taylor-Medley Store

Fever River field crew at Morning Star mill:
Kristian Underwood, Christopher Stratton, Floyd
Mansberger

Christopher Huggard examining mine entrances Burnetta Hinterthuer on Rush hiking trail
(Photos by Suzie Rogers)
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Description
Summary
The Rush Historical District is a 1,316 acre area along the Buffalo River of northern Arkansas
containing the structures and mines of a once-flourishing zinc mining community from 1880 to
1940. Standing building, ruins, and other documented site areas, as well as the mines
themselves, and the connecting road system identify this area. The sites include those that have
retained their historic mining community use and those that have been altered by the post-mining
recreational use of the area. The district is divided by topography into three sections: the Rush
Creek valley; the Clabber Creek valley; and the contiguous Buffalo River terraces and bluffs. A
fault zone that parallels Rush Creek created easy access to ore-bearing rocks along the bluffs,
thus leading to the change from a sparsely populated farming area to significant periods of zinc
mining. Later use of the area has been primarily recreational.
Area Description and Environmental Context
The Rush Historic District lies in Marion County, Arkansas, within the boundaries of Buffalo
National River, an area created in 1972 to preserve the free-flowing Buffalo River. The Buffalo
River runs west to east 132 miles through the southern Ozarks, finally emptying into the White
River, a Mississippi River tributary. The Rush Historic district is twenty-five miles upstream
from the mouth of the Buffalo River. The Buffalo River area is characterized by high forested
bluffs and narrow tributary valley; the mid-nineteenth century Anglo settlement of the Buffalo
River area followed river bottom lands and tributaries. In the historic district, Rush Creek and
Clabber Creek are the main Buffalo River tributaries. The district comprises the lower two miles
of each tributary valley and adjoining land extending up the Buffalo River about one-half mile
and down the Buffalo River about three-quarters of a mile.
Access to the area always has been limited. The steepness of terrain and the heavy vegetation
limited transportation routes and post-mining use of the area, factors which contribute to the
area’s district boundaries today and have helped retain what remains of the mining era structures.
The main access routes today are by way of state highway 14 and county road 26, and by
waterway on the Buffalo River. It is also possible to reach the district over a network of rough
mountain roads, most of which are now limited to four-wheel drive vehicles. Lands downstream
from Rush lie within a legislated wilderness area with restricted vehicle access.
Historically, the main roadway from the county seat of Yellville to Rush followed Rush Creek
along a rough dirt route which was replaced as the main route when the state highway system
was developed in the late 1920s. The old Rush Creek road remains the main route within the
district, although it was rerouted in the 1960s to eliminate numerous creek crossings; thus either
the natural-rock crossings were bypassed, or concrete low water slabs were constructed. The
National Park Service has widened this road and graveled the surface. A major spring was
located on Rush Creek and before the mining days powered a grist mill. Originally, this spring
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was several times larger than it is today, but the county road relocation reduced the size of the
spring, known locally as Boiling Springs.
The mine workings are located about 200 feet above the valley floors. The tunnels run at a fairly
uniform contour line along the bluffs. The hillsides are also dotted with the abandoned prospects
and digs of hopeful miners. Roadbed traces connect the mining areas. Fragments of mining
apparatus such as hoist and supports and ore car track, are also visible along the tunnel level.
Another reminder of the mining days are the numerous mining waste piles—many now covered
with vegetation—and the more finely worked tailings. Many of the tunnels and shafts have
collapsed in the intervening years, but four mining areas have accessible underground workings,
and two have ore cars and other miscellaneous equipment such as buckets and rotting supports
inside. In 1985 the National Park Service, for visitor safety, designed fences to restrict entry to
the tunnels and shafts.
Natural features of the area which influenced district development are: the 500-foot high bluffs
of limestone and dolomite containing the ore-bearing strata; the thick vegetation; and the
numerous waterways and springs. The original forested slopes were cut during the mining
period to provide power for mining operations; the present vegetation is a thick growth of
greenbriers, blackberries, poison ivy, small shrubs, and young cedars which obscure many sites.
Vegetation increased in the past fifteen years since the last group of residents left the area. The
steepness of terrain influenced building patterns and use and the form of mining and mining
facilities by allowing easy access to ore strata but creating the need for solutions to transporting
the ore from mine to processing facilities and on to shipment terminals. The concentrating mills,
built against the slopes, had tramways which moved the ore between the higher tunnels and the
mills. The sudden steep slope of the bluffs also necessitated constructing buildings which had to
be leveled by high rock piers on one end and foundation lines running to ground at the opposite
end. The creeks, as well as the springs, also influenced building patterns, as well as contributing
to the community water supply and providing water for the steam-powered mining equipment.
Portions of the water piping systems are still visible. The waterways are subject to flooding.
Periodic river and creek flooding, particularly the record-high 1982 flood, has deposited sand
and mud over several structural foundations.
Description of District Resources
The Rush Historic District comprises most of a formally defined area once known as the Rush
Mining District. The historic district is divided by topography into creek valley and river mining
areas, and within these sections into community and processing areas centered around particular
mines. As mining expanded, so did the district population and the number of buildings and
structures. The area along the Rush Creek valley in the vicinity of the Morning Star and
McIntosh Mines was known as “Rush” and remained the most stable community area in the
district. All of the standing buildings are located in this section. Throughout the district are
concrete foundations, limestone walls, chimneys, rock piers, fence lines, gates, and cast iron
piping: the ruins of the many other buildings and structures which once grouped around the

I-7

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Item 7

Number 3

mining areas. In addition, site areas without existing above-grade remains can be identified
throughout the district. All of these elements have contributed to an understanding of the pattern
of life and progress of mining in the district. The mine level adds a fourth element to the valley
layout, containing tunnels, apparatus, and transportation connections to the valley buildings.
The Rush Buildings
No community existed at Rush before the mining days. The community developed in
association with the mining and in many cases was supported by the mining companies. The
standing buildings in the Morning Star area are on Morning Star land and were considered
“company buildings,” although they were constructed of varying designs. The buildings were
constructed by local craftsmen using local materials from the area sawmills.
Nearly all the Rush buildings were constructed of single-layer vertical boards with minimal
internal support. Foundations were rock piers, particularly for those houses built against the
slope of the mountain. Larger buildings, such as the concentration plants, were supported on
concrete piers. All of the earlier buildings had shingled roofs, but these have been recovered or
replaced with galvanized metal roofs within the past fifty to sixty years. Most houses and many
commercial buildings had simple porches. Siding was board and batten in the initial
construction; later, horizontal siding was added to many buildings and painted.
Houses generally were one-story. Two to four rooms comprised the interiors. Windows were
factory made: four over four double-hung. All the doors are now missing. The hardwood floors
were uncovered and interior walls were unfinished. Newspaper and wallpaper layers, fragments
of which still remain, insulated against the Ozark winters. There never has been any indoor
plumbing in these buildings, even in modern times. Electricity was added later to several
buildings, but only one house shows any evidence today. Heating was provided by wood stoves,
for which the brick half chimneys on wooden supports are still present.
The standing structures in the district all show these patterns of historical construction. These
buildings, all of which are positioned along the main valley road in the Morning Star area, are:
five wood-frame houses, a wood-frame general store, a livery barn, and a combined blacksmith
shop and warehouse; the old stone smelter; and, half a mile south, the rock-walled Hicks general
store. Simple in design and materials, these buildings have been little changed over the years.
Beginning about World War I, shed and lean-to-rooms were added to the original structure as
family needs changed. Most of these additions were equally simple and functional, frequently
using material salvaged room other area buildings. The original exterior wall served at the new
interior wall, with the original siding left intact. Existing doors and windows were converted
into entrances to the new rooms or were boarded over, thus little affecting the original structural
design.
Even as company buildings the buildings show individual design features. Although gable roofs
were most common, one house has a hip roof. One house is a double-pen with double front
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doors, a common design in the Ozarks. Another house is one and one-half story, possibly
reflecting an earlier log cabin which is said to have stood in that location. The wood-frame store
once sported a handsome bay front.
The Rush buildings were utilized as houses, stores, and barns by residents who continued to live
in the community after the mining era. Some houses were lived in until the 1960s. Since
abandonment, weathering and vandalism have been the greatest threats to the structures as the
vertical-board construction is easily affected by both. All window glazing is missing, window
sashes are broken, and doors are gone. Two houses and the wood-frame general store have large
sections of the single-layer exterior walls removed leaving gaping unsupported holes in the
buildings. The wood-frame general store is missing its flooring and has had the bay front frame
torn loose. Two houses, the livery barn, and the blacksmith shop retain most of the original
structure. The giant warehouse addition to the blacksmith shop is collapsing due to loss of the
protective metal roofing. The smelter and livery barn are in good condition following
stabilization procedures by the National Park Service. All of the buildings and structures retain
the sense of the mountain mining community. The wood-frame structures quickly weather to a
ghost-town appearance, but one which visitors find fascinating as they visualize the mining era
and rural community life.
The smelter was used strictly as a mining structure. Built in 1886 by the smeltermen brought to
Rush, it is the oldest structure in the Rush Historic District. It is constructed of rough-cut
limestone blocks joined by a natural clay mortar. The fifteen-foot high tower has an arched
mouth and a beehived-shaped burning chamber. Although only used briefly during the early
mining period, the smelter was kept intact, a symbol of those early days.
The rock-walled Hicks store is unique for community structures at Rush and reflects a current
commercial construction style of the county seat. Although originally two-story, the second
floor and original roof of the Hicks store were removed after the historic period, leaving the
present limestone walls, which were then used to create a high one-story residence. The door
and window placement on the front are original, although modern picture windows were added.
The gable roof is new. The concrete porch in front, the concrete floor, and the back exit which
climbs up out of the below-ground end of the building, are also the original design. There never
have been windows along the long side walls. A handsome stone wall constructed during the
mining days still separates the building from the road. Interior remodeling to the building was
done in the 1970s when the building was converted to park housing. Present plans of the
National Park Service are to divest the building of roof and other modern additions, leaving only
the original limestone walls.
Preservation activities connected with the standing structures have been the stabilization of the
livery barn and smelter in the summer of 1985 by a National Park Service preservation team. At
the same time emergency support was given to the wood-frame general store. Encroaching
vegetation has also been removed from around the store and houses, and the smelter and livery
barn. A potential activity may be using volunteers under National Park Service direction to
strengthen the frames of the remaining buildings and to maintain the area.
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Structural Sites and Ruins
In association with the standing buildings and structures are the ruins of the other Rush
buildings, lost through fire, weathering, vandalism, neglect, or removal. The Morning Star
Mining Company maintained its presence until the 1960s, either through a manager or caretaker.
After the sale of the company lands in the late 1960s, many buildings which had stood until that
time were removed entirely, leaving foundations and leveled sites.
Ruins and sites can be found throughout the district and contribute to a wider understanding of
community layout, mining processes, and construction techniques. Most of these remains retain
enough features of either outline or position to aid in sketching the wider district layout and its
historic components.
The most substantial ruins are those of the large concentrating mills, now represented by the four
foot to twelve foot high concrete piers which once supported the large plants. Additional
foundation wall outlines, concrete supports for mill machinery, and cables, anchor bolts, and
other metal pieces are also present. The Buffalo River section contains the greatest number of
mill ruins and sites. With the exception of the mining tunnels, the mill ruins most visibly mark
the mining areas.
Other district structures have less visible remains. The smaller and simpler wood-frame
buildings built on rock piers, leave few remains. Some of the improvements during World War I
and the 1920s used poured concrete foundations which are visible in outline in the vegetation.
Old chimney stands mark house sites as do fence lines and posts and the series of road traces.
Cast iron piping for the water drawn from the creeks and springs is also found in sections in the
district.
Some of the most significant areas in the district have the least visible remains. The present
Rush landing and campground was the site of two townsites, including the famous “New Town”
of World War I. Only road traces and a few collapsed buildings mark the area today above
grade. This area is continually affected by recreational use and river flooding.
There are other site areas within the district which can be identified generally from descriptive
documentation and oral history, but which still need to be documented archeologically.
The ruins and sites form a very significant portion of the district and add to both the historical
overview of the area and the sense of the historic community. The majority of ruins have not
been affected by opposing uses and retain location and sense of original use. The ruins
contribute greatly to the overall “discovery” of rush by visitors.
The Mines
The mine level is situated between Rush Valley and Clabber Valley, and along the Buffalo River
where some mine tunnels reached below river level leading to difficulty with flooding. Most of
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these tunnels are horizontal. The ore strata is dolomite and limestone below a sandstone layer.
Zinc was the only mineral actively mined. Room and pillar was a common tunneling technique
within the mines. The Morning Star Mine was famous for a quarry-like cut which was openfaced to the outside. Most of the mineral ore has long since been worked away, but the cut can
still be seen as can existing tunnels worked in the 1920s and the 1930s.
Roadbeds and traces connect the mine level in the Rush Valley, parts of which are supported yet
by loose-rock retaining walls. Old roadbeds also extend up Clabber Creek. The Buffalo River
mines used established roadbeds along the river edge. The main ore transportation route was
down the Buffalo River from Rush to the river’s mouth, a long, hard haul over the bluffs. This
road exists today, within the wilderness area. The mining companies continually worked to
improve this roadbed, the surface of which has remained rough and rocky. The line of the old
railroad bed graded in 1915 to establish a rail connection for the mines is also still visible
between the river and the main district road.
Other mining remains include ore cars and hoists, engines, and rotting frames left in the mines.
In the mine vicinity are the ubiquitous iron anchor bolts, and other metal pieces for which the
purpose is not yet known.
After the Morning Star Mines closed in the 1930s, local miners went to free oreing, removing the
ore as individuals for sale to a buyer in Yellville. There were limited attempts in the late 1930s
and 1940s to reopen some of the mines, but little work was done. The most recent attempt to
work the mines occurred in the late 1950s when a processing mill was brought to Rush and
reerected, and mines were opened up along Clabber Creek. The remains of the mill and some
machinery, historic in themselves, remain from this period. Otherwise, the mines remain much
as they were in the historic period.
In 1985 the National Park Service restricted entrance to the mines because of concern over
visitor safety. Steel mesh fencing and gates were erected around each accessible opening.
Recreational Use in the District
The greatest change to the area has come at Rush landing, beginning in the 1930s when tourist
cabins were erected and some of the old mining company land was used for subsistence
agriculture. Some small cabins and ruins remain from this period. Post-historic recreational uses
of the area have included fishing, boating, camping, and horseback riding. Park Service plans
call for continuing these recreational uses, including the river access point, parking lots,
campground, picnic area, and trailhead. Interpretive programs and hiking trails are also being
developed for the area. Development plans call for close monitoring of potential impact on
cultural resources.
The multi-use of the Rush area has been documented to prehistoric occupancy, as far back as the
Archaic period. Current studies sponsored by the National Park Service will help determine if
these sites are potentially eligible for the National Register.
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Near the mouth of Clabber Creek is an A-frame building constructed as a retirement home and
presently occupied under the rules of Use and Occupancy of the National Park Service. Built of
wood with hand tools, the dwelling and its outbuildings are nestled among the natural vegetation
of the area and blend easily with the environment.
The modern-day recreational uses of the area continue historic uses which co-existed with the
mining industry. Rush today could be Rush of the one hundred years ago.
CONTRIBUTING RESOURCES
Numbers in parentheses refer to Sketch Map
Standing Buildings and Structures (all buildings and structures retain
integrity of location, setting, feeling, association)
Bundy House
(2)

Bundy House. Circa. 1899. One-story, vertical board and batten dwelling,
15’ x 26’. Rock pier foundation; hip roof; half-brick chimney on wooded
support; porch platform and overhang across main façade. Shed addition
on south (1930s) and north (1950s). Doors and window sashes missing;
loss of exterior boards on east and north. Three outbuildings date from
1950s or later.
Building divided into two rooms plus space added by sheds. Interior
flooring in core structure is tongue and groove over subflooring. Window
casements extend nearly the length of the wall and show molding detail.
Wooden drip caps protect windows on the outside.
Building exhibits design features, workmanship, and materials of historic
period, but loss of physical features limits integrity to its value as unit with
other dwellings and comparison in style.
This building appears to have been a fine dwelling in its day. Lived in
until early 1970s.

Washhouse
(3)

Washhouse. Circa 1899. One-story, vertical board and batten dwelling,
16’ x 24’. Rock pier and post foundation; gable roof; porch platform and
overhang across main façade, half brick chimney with masonry cover.
Small horizontal board shed at rear (1960s). Doors and window sashes
missing; loss of exterior boards on north.
Building divided into two rooms; tongue and groove flooring over a
subflooring. Interior walls vary from 1 x 8s to 1 x 12s. Newspaper
remnants on walls and ceilings are circa 1960s.

I-12

Part I. Suzanne Rogers Rush National Register Nomination

Item 7

Number 8
Buildings exhibits design features, workmanship, and materials of early
historic periods, but loss of interior and exterior physical features limits
integrity.
Building is of a rougher, less-finished construction style, similar to early
buildings in Morning Star area. Used alternately as dwelling and
community storage until early 1970s.

Kastning House
(4)

Kastning House. Circa 1899. One-story, wood frame house with
overlapping siding, 21’ x 31’. Design is double pen with separate
entranceways, a frequent Ozark style although uncommon in Rush area.
Rock pier foundation; gable roof; brick chimney on wooden support (top of
chimney missing); porch platform and overhang extends across doorway
entrances. Board and batten shed across length of rear (1920s or earlier).
Doors and window sashes missing; some loss of interior wall boards. Wall
construction is 1 x 10s and 1 x 12s placed diagonally. Exterior siding
painted green with white trim (1960s). Exterior construction detail more
finished than other Rush buildings, including mitered corners.
Interior divided into two rooms with two additional rooms in shed.
Numerous newspaper layers removed in 1950s and replaced with
wallpaper, segments of which remain. Central chimney with double flue.
Tongue and groove flooring over a subflooring.
Building exhibits design features, workmanship, and materials of historic
periods and retains physical integrity.
Used as dwelling until early 1970s.

Brantley House
(5)

Brantley House. Circa 1899. One-story, vertical board and batten house
with overlapping siding, 16’ x 16’. A 10’ x 16’ shed addition at rear of
house probably was added soon after construction. Rock pier foundation;
gable roof; half brick chimney on wooden support (collapsing); porch
platform and overhang across length of main structure. Board and batten
lean-to on south (1960s) is deteriorating. Doors and windows missing.
One main room plus shed additions. Walls 1 x 12s. Butt-laid flooring
(replacement?) and tongue and groove flooring. Newspaper and wallpaper
remnants include 1910 newspaper. Two-wire electric cable runs along roof
crawl space.
Building exhibits design features, workmanship, and materials of historic
periods and retains physical integrity.
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Rush schoolteacher boarded here during 1920s and 1930s.
dwelling until 1950s.

Storekeepers
House
(8)

Used as

Storekeepers House. Circa 1899. One and one-half story vertical board
house with overlapping siding, 14’ x 14’, with 8’ x 14’ shed addition
(1920s or earlier). Rear shed addition (1950s). Rock pier foundation;
gable roof; cemented brick chimney with double flue; porch platform and
overhang across main façade and along 1920s addition. Remnants of green
paint on exterior siding (1960?). Half-story room over main structure, but
flooring and joists have been removed; some siding loss on exterior; doors
and window sashes missing. Sills are log.
Interior divided into one main room with side room and rear room in shed
additions, plus half-story. Corner stairway to half story. Tongue and
groove flooring. Newspaper insulation dated 1930s and wallpaper (1950s).
Building exhibits design, workmanship, materials of historic periods.
The Setzer family, co-founders of the Morning Star, lived in this house.
Logan Setzer, who died in a mining accident in 1916, lived in this house.
During the 1930s to 1950s the Taylor-Medley storekeepers lived in this
house. A log house stood here in the mid-1880s.

Taylor-Medley
General Store
(9)

Taylor-Medley General Store. Circa 1899. One-story, vertical board and
batten building, 20’ x 33’, with 14’ x 33’ vertical board shed addition.
Store has gable roof with false front covering gable end; porch platform
and overhang covers length of store and continues across front of shed;
rock pier foundation. Doors and window sashes missing; part of the frame
of a molded bay front remains on the store showing evidence of green and
yellow paint. Significant portions of the exterior boards have been
removed on sides and rear.
The store interior originally was divided into a store section with a separate
post office section, although no divisions remain today. The remains of a
wall of 1 x 12 boards divides the store from the shed, which was used as a
residence, and after the historic period, as storage. The store flooring and
joists have been removed. Flooring is intact in the shed, where channel
paneling covers walls and ceiling.
Structural loss is contributing to deterioration of the building. In 1985 a
National Park Service preservation team gave emergency support to the
building by adding supporting posts to the structure.
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Historically, this building is of major importance to the Rush Historic
District, serving as the Rush post office for the entire district that era, as
well as serving as the focus of the dwindling Rush community after the
mining days until the store closed about 1955. The Rush storekeeper also
served as the justice of peace and married Rush couples in this building.

Morning Star
Livery Barn
(12)

Morning Star Livery Barn. Circa 1899. Vertical board and batten drivethrough barn with eight stalls and a loft, 20’ x 32’. Buried post foundation;
gable roof, apparently originally shingled but now covered with galvanized
metal. Open lean-to sheds along both lengths: early photographs show
some enclosure of the lean-tos. Repaired 1920s with new boards from
local sawmill; iron hardware made in 1925 blacksmith shop; board width
varies but averages 1 x 12. Door intact on west gable end; window
openings in loft, intact.
Interior divided into stalls with center drive-through. Portions of stall
divisions missing, some hardware. Earthen floor. Open to rafters above
loft.
In summer of 1985 a National Park Service preservation team stabilized
this building replacing and adding framework for stability and putting
building back into alignment. Vegetation was removed from the
surrounding area.
This building exhibits design, workmanship, materials of the historic
periods. The current physical components are either from the historic
periods or are replacements added by the NPS preservation team. Despite
board loss, the design and function of the barn is still evident.

Smelter
(13)

Smelter. 1886. Random-coursed, rough-cut, mortared limestone tower,
11’ x 11’ x 15’. Mortar is a clay and lime mixture. Beehived-shaped
central burning chamber; arched mouth; foundation stones banked into
hillside.
In the summer of 1985 a National Park Service preservation team replaced
and remortared fallen stone, including rebuilding the central chamber and
repairing rock slippage in the mouth. (Historical photographs show the
mouth rock slippage as early as 1911). Overgrown vegetation was
removed from the area.
This structure is the oldest structure at Rush and the oldest existing
structure from the historic mining period of the North Arkansas District. It
illustrates early smelting systems as well as contributing to knowledge of
the development of the North Arkansas District. It was used in 1886 to
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smelt zinc ore for other potential metals; and in 1898 to burn lime during
construction of the Morning Star mill.
Photos included with this nomination show the smelter both before and
after stabilization.

Blacksmith
Shop
(17)

Blacksmith Shop, with attached warehouse. 1925. Vertical board and
batten building, 12’ x 18’8”, with an attached vertical board and lean-to
warehouse, 30’ x 42’ x 25’, built about 1927. Blacksmith shop rests on
poured concrete foundation, 3’ high above grade. Gable roof with
galvanized metal covering, probably original. Shop interior divided into
two rooms, one for the forge and work area, of which the forge brickwork
and a portion of the stove pipe are intact as well as rude wooden work
tables; and a parts room which used to have bin shelving. The floor is
earthen; interior walls unfinished. Doors are missing from the entrances to
each section. The frame of a porch overhang covers the forge entrance.
The warehouse towers above the blacksmith shop, and is divided into a
main story and a loft, with divided storage bins along one long side and a
concrete engine base 4 ½’ x 7 ½’ at the entrance to the opposite side. 2 x 4
uprights support the center. The structure is in a dangerously deteriorating
condition due to removal of the protective galvanized metal roof covering
and most of the interior boards on the rear and far side.
The blacksmith shop exhibits the design, materials, and workmanship of a
rural blacksmith shop of the 1920s. The warehouse design provides an
interesting look at auxiliary building needs of the mining companies, but
the physical features are rapidly deteriorating.
The blacksmith shop was constructed in 1925 for the Morning Star Mining
company during its final mining period. It was constructed and operated
by Lee Medley, a local resident who had worked for the Morning Star
during the World War I period and later served as the final caretaker of the
Morning Star property as well as running the Taylor-Medley General Store
and post office during its final years.
A historical photograph included with this nomination shows the
blacksmith shop during the historical period.

Hicks General
Store
(42)

Hicks General Store. 1916. Rock-faced ashlar building, 28’ x 60’. This is
a remodeled building, originally a 2-story limestone structure with a
slightly sloping gable roof. Presently, the building contains about 1 ½
stories of the original walls, remodeled as a high 1-story building with new
roof and rafters. The building entrances are in the original location,
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although modernized, as are windows on the front and rear. No windows
ever existed along the sides. The concrete porch and steps are original, as
is the stone wall which separates the face of the store from the road and is
made from the same building material as the store. Limestone blocks form
the foundation. The interior was remodeled in the 1970s for park housing.
The concrete floor inside is original, but interior framework is new as well
as conveniences such as indoor plumbing.
The limestone walls—the main portion of the structure—are the original
material and show original workmanship and illustrate original design of a
typical Rush building which because of terrain is above ground at front and
runs under ground at rear. The substantial nature of the building is unique
for Rush commercial buildings and illustrates the hopes of prosperity of the
World War I times. This building also echoes a commercial business style
of the county seat during the turn-of-the-century period when several large
cut stone buildings were erected.
For the Rush district the Hicks store served as a trade center for mining
companies along the lower portion of Rush Creek and as part of the
expanded business interests of the Hicks family, which also operated a
boarding hotel and livery service. The main floor of the building served as
general store, and post office during the 1920s and 1930s; the second floor
was used for boarders if additional space was needed. The Hicks family
came to Rush about 1900 and were part of the commercial expansion of the
district during three periods of significance.
Present plans of the National Park Service are to divest the building of
modern additions, leaving the limestone walls. Whether as a standing
structure or a ruin, this building is significant to the story of Rush.
No historical photographs have yet been located of this building.
Ruins (Unless noted, all ruins retain integrity of location and setting and
are essential to plotting the overall community arrangement)
Ruins-Morning Star Area:

Raby
House
(7)

Raby House ruins. Circa 1899. The remains of a rectangular board and
batten dwelling which collapsed in the winter of 1980. Current remains are
a small back section of rude pole and frame construction, a pile of roughsawn boards, the rock piers, and corrugated metal sheeting.
These ruins help sketch in the main road community placement plus
providing a construction comparison with other buildings in the row.
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Footbridge
Pillar
(10)

Rush Creek footbridge pillar. Circa 1915. Concrete pillar 9’ high on 3
1/2’ base; iron anchor bolts imbedded in top. Used as a support for
footbridge over Rush Creek from mining area to houses.

Morning Star
Hotel
(14)

Morning Star Hotel ruins. Circa 1900. The two-story wooden structure
which once stood here burned in 1947. Remaining is a graded area about
150’ long marked by two sections of a dry-laid retaining wall. Portions of
a concrete foundation and water pipe from the spring-fed water system are
left. Presently covered by vegetation.
The structure which stood here was one of the best-known landmarks in
Rush and housed many a visitor as well as being referred to in
contemporary accounts. The first and last Morning Star mine managers
lived in this building.

Chase &
Mulholland
Store
(18)

Chase & Mulholland Store ruins. Circa 1899. A two-story board and
batten building with later overlapping siding, removed 1960s. Current
ruins are a poured concrete foundation 16’ x 30’ and a large earthen
depression with dry-laid rock wall said to have been the storage cellar
under the side room. Presently covered by vegetation.
The structure which stood here served as the Morning Star company store
until the late 1920s.

Morning Star
Mine Office
(18)

Morning Star Mining Company Office ruins. Circa 1911. Poured concrete
foundation 14 ½’ x 31’, partially buried below grade. A 20’ earthen
passage with a concrete pad for the drive-through of the ore platform
weighing scales is still visible between the office and the company store.
Originally this was a 2-story board and batten building which served as
company mine office, official location of company meeting, assay office,
and ore wagon weighing. The building was removed in the late 1960s.
The site is presently covered with vegetation.

Smith House
(19)

Smith House ruins. Circa 1899. A general leveled area locates the
residential site. Remains include cedar post fencing, possibly of a later
period, a 3’ x 7’ concrete base, and a 9’ high masonry covered brick
chimney stand. The first mill engineer for the Morning Star Company
lived in this house. A one-story vertical board building.
Morning Star Concentrating Mill and auxiliary structures:
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Morning Star Concentrating Mill ruins.
1898.
Enlarged 1911.
Refurbished 1926. The ruins of the mill cover an area at least 40’ x 130’,
perhaps greater due to difficulties in identifying parts in the heavy
vegetation. The most visible remain is a series of 6’ high pyramidal
concrete piers in an area about 25’ x 91’. Smaller lines of piers, large
concrete blocks with anchor bolts, concrete ribbing, 2’ high dry laid rock
walls with firebrick centers, cast iron pipes, and other concrete and loose
rock foundations pieces mark this area. The mill building area was leveled
and dug against the bluffside. A 200’ unmortared rock retaining wall, over
8’ high at mid-section, holds the down side of the bluff area. A sketch map
of features located within the mill building area accompanies this
nomination.
This is the most complete historic mill remains in the North Arkansas
district. It was the first concentrating mill erected at Rush and the last in
operation.
Historical photographs show this mill during each design change.
The mill building was burned and equipment salvaged during World War
II.

Tram
(21)

Mill tramway ruins. 1898. Enlarged 1911. Refurbished 1926. Concrete
piers in parallel section, averaging 2’ high, extend up the hillside from the
mill building to the mine level. A wooden framework and track originally
completed the tram, which operated on gravity. Presently covered by
vegetation.

Rockhouse
(22)

Rockhouse ruins. Circa 1911. With the 1911 enlargement of the mill a
storage hopper filled a center point in the tram operation. Shallow concrete
ribs, a corner block of concrete, and charred timbers from a 1951 fire, lie in
a leveled area between the series of a tram piers.

Oil Storage
(27)

Oil storage building ruins. Circa 1911. Six concrete piers in a 14’ x 12’
outline mark the location of a vertical board and batten building removed
in the 1960s. This building stored the oil barrels used for operation of mill
equipment after remodeling.

Pumphouse
(26)

Pumphouse ruins. Circa 1911. Poured concrete foundation 11’ x 23’
overall exposed 1’ above grade on the road side and 5’ above grade on
creek side. Within this base outline are other concrete divisions and a large
concrete pad for machinery. Sections of pipe can be found between this
ruin at creekside and on up the bluff to the mill. The pumphouse provided
water power for the mill operation.
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Mill Tailings. Circa 1898-1931 milling period. A sloping pile of the
finely-worked ore material from the milling process. Once 40’ high, the
hill has been reduced to about half its original size.
Ruins—McIntosh Mining area vicinity:

Hicks Hotel
(41)

Hicks Hotel ruins. Circa 1903. A mortared rock wall 205’ long holds a
gently sloping area of the Hicks property. Mortared rock flower beds in a
diamond shape, and concrete stops and platform leading to a squarish
leveled area mark the Hicks Hotel site. The wall has two stone column
entranceways, stone steps, and iron hinges left from a gate. The
entranceway immediately in front of the Hotel ruins contains a mortared
rock flower bed along a concrete walkway.
Area used as yard since 1960s for occupants of remodeled Hicks General
Store.
The Hicks family ran a early boarding house for visitors to Rush, and a
livery service to Yellville from Rush, as well as operating a general store
during the boom period. Advertisements for their hotel and livery
appeared in the Mountain Echo during the early 1900s.

Pop Campbell
(45)

“Pop Campbell” house site ruins. Circa 1915. Rock piers in a area 17’ x
22’; brick chimney stand; cedar posts and vertical board gates. The small
vertical-board building burned in 1977. Remains represent one of the
permanent houses in a small housing area near the McIntosh.

McIntosh Mill
(46)

McIntosh Mill ruins. 1900. Remodeled 1915. Multi-level area of dry-laid
stone retaining walls and foundations; concrete platforms for machinery;
pyramidal-shaped concrete piers for a tramway; piping; anchor bolts;
lumber ruins of small frame building.
The McIntosh mill concentrated ore through the World War I period. It
served the McIntosh Mine and infrequently other mines without mills. Its
layout is different from the other mill areas and represents a different use of
the terrain.

McIntosh Hotel
(52)

McIntosh Hotel ruins. 1900. Little remains of the handsome structure
which once stood here before burning in the 1930s. Miscellaneous
remains, such as a 3’ x 6’ concrete corner, dry-laid wall sections, and iron
pipes mark the location.
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This structure served as the boarding hotel for managers of the McIntosh
Mining Company and visitors. It also served as a community gathering
place for dances and other get-togethers. J.C. Shepherd, who consolidated
several Rush area mines into a well-managed producing unit, lived at the
McIntosh Hotel during the World War I period, later housing Rush’s first
automobile under the hotel’s high porch.

McIntosh
Livery
(53)

McIntosh Livery ruins. Circa 1900. 35’ x 9’ dry-laid natural rock wall. In
leveled area.
The McIntosh Hotel ran a livery in connection with its services.
Advertisements appeared in the Yellville newspaper in the early 1900s.
Ruins-Rush Landing vicinity:

Rush
Hilton
(56)

Rush “Hilton.” Circa 1915. Brick chimney, timbers. Originally, a 2-story
wood frame building used by mill superintendents.

White Eagle
Mill
(57)

White Eagle Mill ruins. 1903. 75’ x 77’ unmortared rough stone wall; 15’
x 17’ unmortared rock wall; 5’ x 11’ concrete blocks; six pyramidal
concrete piers; anchor bolts in various places.
The mill ruins sit at the edge of the current Rush landing parking lot, while
the parking lot utilizes the mill settling area.
This mill represents a less complex mill at rush in design and equipment
installed. It had sporadic use, due to problems with mine flooding. Its
location probably is the same as the area used by the first organized mining
company at Rush for its simpler jigging equipment during the first period
of significance.

New Town
Building
(60)

“New Town” Building ruins. Circa 1915. Dry laid random-coursed rock
foundation for early World War I building, possible a store according to
oral history. Vertical board framing also marks area. Building collapsed in
winter of 1980.
This ruin marks the only remaining structure from the World War I “New
Town” of Rush, which at one time contained numerous businesses as well
as residences. “New Town” was the World War I boom town of Rush and
the site of many colorful stories.
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Edith Mill ruins. 1916. Concrete pyramidal piers 12’ high and concrete
blocks in area 40’ x 88’, as well as a higher level of piers and foundation
pieces.
The Edith represents one of the new mills of the World War I period. An
office and other buildings, sites not located, once stood nearby according to
oral history.

Yellow Rose
Mill
(65)

Yellow Rose Mill ruins. 1915. Cast concrete pyramidal piers averaging 4’
high; concrete anchor blocks; dry-laid rock wall foundation; all in area 18’
x 57’.
The Yellow Rose mill served one of the last mines to be developed at
Rush. According to contemporary accounts, it was the first mill in the area
to use oil-powered engines.

Yellow Rose
Pumphouse
(67)

Yellow Rose pumphouse ruins (?). 1915. Large concrete pieces 5’ x 5’ x
7’ and metal anchor pieces partially buried in river sediment may be part of
the river-edge Yellow Rose pumphouse.

Red Cloud
Mill
(69)

Red Cloud mill ruins. 1900. Pyramidal concrete piers averaging 6’ high;
concrete engine blocks; piping; tram supports, in area approximately 30’ x
91’.
Outlying portions of mill site are buried by river sediment. Office, hotel,
and other buildings, said to have been here, are unlocated.
The Red Cloud mill served the Red Cloud mine, one of the overall largest
ore producers at Rush.

Lonnie Boy
Pumphouse
(71)

Lonnie Boy pumphouse ruins. Circa late 1920s. Poured concrete chamber,
5’ x 12’ x 4’, located on river edge slope.
Provided water power for the Lonnie Boy mine, a late development of the
World War I period, and during the late 1920s and early 1930s.

Mines and Mining Areas (all retain location, setting, association, feeling)
Morning Star
Waste Rock Pile
(24)

Morning Star waste rock pile. Circa 1898-1931 mining period.
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Morning Star
Roadbed
(27)

Morning Star roadbed. Circa 1898. Rock-rubble surface and natural-rock
retaining wall, leading to mine area. Photograph 1900.

Morning Star
Mines
(28)

Morning Star Mines. (Morning Star Mining Co.) Active 1884-1935. Six
horizontal tunnels; ore-face cut; mining apparatus: piping, concrete
corners, dressed stones, track, air hose. Photographs 1892, 1898, 1900,
1911, 1912, 1915, 1920, 1925, 1927.
The first significant and most famous mines at Rush.

Hillside Prospects
and Digs
(29)

Hillside prospects and digs. Numerous digs. Road trace. Rock foundation
15’ x 17’ with iron anchor. Not fully explored or documented. Heavily
wooded, with exposed rock outcroppings.

Morning Star
Mine Trail
(30)

Morning Star mine trail. Used 1890-1935. Hard-dirt track connecting
mining level, extending horizontally along Morning Star lands.

Ben Carney Mine
(31)

Ben Carney Mine (operated by Morning Star Mining Co.) Active 18941931. Two horizontal tunnels; air hose; piping.

Capps Mine
(32)

Capps Mine (operated by Morning Star Mining Co.). Active 1915-1935.
Multi-chambered room and pillar mine; track, ore cars, piping, timber
framework.

Capps Mine
Roadbed
(33)

Capps Mine roadbed. Used 1915-1935. Dirt-surfaced roadbed on two
levels between Capps and Ben Carney; mortared, natural-rock retaining
wall; one ore car at side. Originally, railroad track for ore cars.

McIntosh Waste
Pile
(47)

McIntosh waste pile. From mining period, to 1920.

McIntosh Mine
(48)

McIntosh mine (McIntosh Mining Co.; Shepherd Mining Company).
Active 1888-1919. Two-level entrance. Tunnels and shaft. Photograph
1900.

Mine Shaft
(McIntosh Mill
Area)
(49)

Mine Shaft (McIntosh Mill Area). Concrete block cast-iron anchors.
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Mine Tunnel
(McIntosh Mill
Area)
(50)

Mine tunnel. Square tunnel mid-level on hillside.

White Eagle
Mines
(58)

White Eagle mines (Buffalo Zinc and Copper Company; Rush Creek
Mining Company). Active 1885-1920s; 1959-1962. Presently, two
hillside drifts now closed in; river edge shaft filled in by NPS; rock waste
piles; fabric air hose. Additional mine locations noted on 1889 map.
One of the three earliest mines at Rush.

Edith Mine
(64)

Edith mine (Edith Mining Company, under lease from Buffalo Zinc and
Copper Company). Active 1915-1919. Deep shaft, with concrete engine
block at surface and cast-iron pipe. Waste-rock piles.
Other tunnels drifted in.

Yellow Rose Mine
(66)

Yellow Rose mine (Yellow Rose Mining Company). Active 1899-1901;
1915-1919. All closed drifts; waste piles.
Separated from the Edith Mine by property lines rather than ore lines.

Red Cloud Mines
(68)

Red Cloud mines (Red Cloud Mining Company). Active 1887-1919.
Immense multi-entranced room and pillar mine. Roadbed connects to
western tunnel area. Waste piles. Photographs, 1892, 1900, 1911, 1915.
One of the greatest ore producers in the district.

Lonnie Boy Mine
(70)

Lonnie Boy mine (under lease from Buffalo Zinc and Copper Company).
Prospected late 1880s, active 1916-1930s, early 1960s. Tunnel and shaft;
waste pile.

Clabber Field
Mine Shaft
(72)

Clabber field mine shaft, tunnel, waste pile. Name unknown. Possibly
early Red Cloud dig.

Silver Hollow
Mine
(75)

Silver Hollow mine (Silver Hollow Mining Company). Prospected 1892;
active 1904-1907; 1915-1919. Multi-entranced mine on two levels; mostly
inaccessible.
During its active periods this mine supported a separate mining community
known as Keystone.
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Monte Cristo mine. Active 1900; 1915-1917; 1920s; 1961-1962. Twolevel mine. Mine contains track ore cars, boiler, hoist; other machinery
near entrance. (Machinery is old but use probably dates to 1960s.) Mine
once had aerial tram across Clabber Creek to Philadelphia mill.
This mine has been the most utilized in recent decades for scientific
studies.

Various Prospects
and Digs
(81)

Various prospects and digs. Unexplored and undocumented. The Clabber
Creek area is an early mining area, but has not been fully explored or
referenced with available documentation.

Clabber Mine
Area
(82)

Clabber mine area. Early 1880s-early 1900s. Now, three drifted-in
tunnels. Waste pile. Concrete-anchor block. This section of Clabber
Creek dates to 1886 in mineral records.
Roadbeds and Transportation Routes

Rush Creek
(35)

Old Rush Creek roadbed and crossing. 1850s-1964. Dirt trace of original
routings of road down and across Rush Creek.

Hicks Hill
(36)

Hicks Hill road trace. Circa 1900-recent. Dirt trace of roadbed which
connected Rush with former town of DeSoto Springs.

McIntosh
(51)

McIntosh roadbed and spurs. Circa 1900 to 1930s. Dirt and rock trace of
roadbeds connecting McIntosh mill and hotel, and McIntosh mine and
hotel. Parts of trace have remaining rock retaining wall.

Buffalo River
(61)

Dirt roadbed trace crossing Buffalo River, probably part of the early Rush
road routing. 1915 and earlier.

Campground
(62)

Roadbed to present primitive campground, once a part of the main street of
New Town. Other connecting road traces are also visible. 1915 and
earlier.
Clabber field roadbed. Circa early 1900s to 1960s. Dirt trace paralleling
river and used for access to mines on south side of river.

Clabber Field
(73)
Ore Wagon Road
(78)

Ore Wagon roadbed. 1880s to present. Originally a rocky dirt road. Some
clearing and grading done by Buffalo National River in 1982 and 1986 to
allow access to cemetery at Cabin Creek. Within designated wilderness
area. Gated entrance.
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Clabber Creek
(80)

Clabber Creek roadbeds. Dirt traces to areas up Clabber Creek, including
mining areas out of district boundary. Late 1880s to present, although
portions of roads appear on 1845 survey map.

Railroad
(83)

Graded narrow-gauge railroad bed. 1915. Earthen mounds. The last of
several railroad proposals for Rush to connect mines with depots.
Surveyed and graded, but money ran out before track could be laid on Rush
end.
Site Areas
The following listing contains areas in the Rush district which contain no
visible above-grade remains but which are known to have contained
contributing resources at one time. Although historical remains may never
be located, it is felt that inclusion of these areas is essential to
understanding the overall layout of the district.
Site areas were determined though, in the case of buildings which stood
until recently, the identifications by individuals, or the site’s connection
with known buildings for which remains still exist.

Mulholland
Buildings
(1)

Mulholland buildings. Site of three buildings (store, house, barn) and
sawmill, erected 1900-1920. No visible above-grade ruins. Store possibly
relocated from New Town.

Goatley House
Site
(6)

Goatley house site. Circa 1899. No visible above-grade ruins. Eightroom, 2-story, wood-frame house, hip roof; burned 1930s.

Cold Springs
Hollow Structures
(11)

Cold springs Hollow structures site. Circa 1910-1920. Several houses
stood here. No visible above-grade ruins.

Mine Manger’s
House Site
(14)

Mine manager’s house site. Circa 1925. No visible above-grade ruins.
Wood-frame house constructed from earlier building; burned 1947. Used
by Morning Star Mining Co. Photographs of earlier building 1900, 1915,
1927.

Courthouse Site
(15)

Courthouse site. Circa 1916. No visible above-grade ruins. One-story,
vertical, board-and-batten building removed intact 1960s and currently
used as area home. Served as JP Court during World War I era.
Photographs 1952, 1958.
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Morning Star
Houses Sites
(16)

Morning Star Houses sites, including doctor’s office. Circa 1899, No
visible above-grade ruins.
Rectangular, one-story, board-and-batten
buildings; burned or removed post-1920s. Photograph circa 1915.

Pat McCormick
House Site
(34)

Pat McCormick house site. No visible above-grade ruins. Photograph
1916.

House and Barn
(37)

House and barn site. Circa 1900. Natural-rock retaining wall. Photograph
1916.

Hicks Rental
Houses Sites
(39)

Hicks rental houses sites. 1915. No visible above-grade ruins. One-story
cabins rented out by Hicks family.

Con Medley
House Site
(43)

Con Medley house site. Circa World War I. No visible above-ground
ruins. Daffodil plantings.

William Fernimen
Store Site
(44)

William Fernimen store site. 1906-1918. No visible above-grade ruins.

Vicker Springs
Houses Sites
(54)

Vicker Springs houses sites. Circa 1900. No visible above-grade ruins.
Originally, wood-frame rental houses for McIntosh Mining Company.

Messer General
Store Site
(55)

Messer general store site. 1910-1917. No visible above-grade ruins.

Exeter Site
(59)

Exeter town site. 1887-1890s. No visible above-grade ruin. Site of
Buffalo Zinc and Copper Company town, the first planned mining
company town at Rush. Some buildings removed in 1890s, others
destroyed in 1904 tornado. 1889 plat map of town.

New Town Site
(60)

“New Town” site. 1915-1920. Very limited above-grade ruins; including
rock wall of building circa 1915, and metal bakery oven. Buffalo Zinc and
Copper Company World War I town, once containing houses, some 20
businesses, graded railroad bed. Plat may, 1915. Photograph, 1916. This
site is one of the oldest sections of the Rush area, dating to 1850s Anglo
settlement and undoubtedly the Early Archaic prehistoric periods.
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Silver Hollow
Mill
(76)

Silver Hollow mill site. 1903. No visible above-grade ruins. Roadbed
traces. Rock-waste pile. Originally, wood frame building. Photograph,
1916.

Keystone
(77)

Keystone town site. Active 1904-1919. No visible above-grade ruins.
Store, houses, for Silver Hollow mine workers. Census, 1910.
NON-CONTRIBUTING RESOURCES

Clabber Field
Barn
(74)

Clabber field barn. Circa early 1900s or earlier. Slabwood, vertical-board,
and peeled-log barn. 27’ x 41’. Pens, loft, wire and board fenced
farmyard. Belonged to Setzer family, co-founders of the Morning Star
strike. Building collapsing due to 1982 flood damage.

Rush Slab
(84)

Rush Creek low water slab. Concrete. Replaced 1964 slab.

Rush Landing
(85)

Rush landing recreational facilities. 1970s and 1980s. Fiberglass pit toilet
with wood-frame screening; wood-frame well house; concrete pad for
former ranger station (destroyed flood 1982); informational sign boards.
Rush Development Concept Plan, Draft 1985, calls for expansion of this
area downstream along river.

Rush Creek Mill
(86)

Rush Creek Mining Company mill ruins. Erected 1958. Concrete piers
and foundations; pumping equipment and pressure-regulated water pump
and pipe along the river bank. Original building brought to Rush from
Missouri; bid out for salvage by NPS, 1979. Photograph 1961.

Cabin
(87)

Cabin ruins. Possibly, circa 1930s and 1940s. Remains of three verticalboard cabins/sheds with composition shingle roofs. Also, standing pine
slab and vertical-board barn with attached shed, 10’ x 13’. All abandoned
by 1965. Cabins burned 1979.

Rush Campground
(88)

Rush primitive campground recreational facilities. 1950s-present. Present
campground is 13-sites, with rail fencing, fireplaces, fiberglass pit toilets
with wood frame screening, wood frame will house. Rush Development
Concept Plan, Draft 1985, calls for upstream enlargement of this area.

Cable
(89)

Cable. Corps of Engineers river cable and support system. 1950s. Aframe wooden support and twisted cable line, pulled out of position by
1982 flood.

Clabber Farm
(90)

Clabber field house and barn site. After 1935. Scattered lumber and metal
roofing. Destroyed, flood 1982.
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Bynum Trailer
(91)

Bynum trailer site. 1960s. Concrete steps and foundation.

Red Wyatt Barn
(92)

Red Wyatt barn. 1960s. Vertical board barn with metal roof, 9’ x 14’.
Constructed from older area building.

Bowman
(93)

Bowman use and occupancy. Buildings constructed 1960s-1970s. Aframe wood house 19’ x 32’ constructed with hand tools; wood frame
cottage on concrete piers 16’ x 24’; vertical board outhouse; corrugated
metal shop 9’ x 8’; cedar pole woodshed; cedar pole boathouse; vertical
board shed 8’ x 8’; vertical board garden shed constructed from relocated
powder shed. These buildings fit naturally into the environment.

Clabber Slab
(94)

Clabber Creek Slab. Concrete low water slab, and culvert. 1964.
CONTRIBUTING RESOURCES OUTSIDE DISTRICT BOUNDARY

Rush Schoolhouse
(95)

Rush schoolhouse ruins. Circa 1930. Concrete wall and steps. The names
of the 1935 class are scratched into the wall. Burned, 1980. Originally, a
wood frame building replacing 1890s frame building.

Beulah Mine
(96)

Beulah mine. Active 1899-1904. Beulah mill ruins. 1901. Cut stone and
concrete walls; anchor blocks.

James House
(97)

James House. Late 1880s. One-story wood frame building. The James
family were long-time Rush residents, operating a pre-mining era grist mill
near Boiling Springs. Photograph, 1950.

Philadelphia
Mine
(98)

Philadelphia mine (American Mining and Investment Company, later
Shepherd Mining Company; rush Creek Mining Company in 1960s).
Active 1887-1919; 1961-1962. One of the earliest and most productive
Rush mines.

Philadelphia
Mine Ruins
(99)

Philadelphia mill ruins. 1915. Concrete piers. Included within Buffalo
National River in earlier surveys, but eliminated in 1982 boundary survey.

Rentchler Town
Site
(100)

Rentchler town site. 1888-1890. First Rush boom town. Constructed by
American Mining and Investment Company. Exact location currently
unknown but may lie within district boundary. Area has not been explored
for site remains.

Leader Mine (101)

Leader mine. Active with Philadelphia mine.
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8. SIGNIFICANCE
Summary
The Rush Historic District is nominated under Criterion A, for its part in the development of
Arkansas mineral resources; Criterion C, for the significant cohesive unity of this historic
Arkansas mining community; and Criterion D, for the information which its buildings,
structures, mines, ruins, and archeological sites offer for an understanding of historical mining
techniques and associated community life.
The Rush Historic district portrays the story of the zinc mining industry in the Ozarks: the
extraction and commercial production of ore, as the industry moved from crude mining
techniques to competitive “modern” techniques; the economics of turn-of-the-century capitalism;
the effect of mining regionally on community growth and exchange of good; and the contingent
transportation difficulties of industrial production in the southern Ozarks.
The district buildings and structures, through isolation, have retained their historic design
features and use and convey the sense of a turn-of-the century mining operation and Ozarks
community. The ruins and archeological sites fill in the community layout and add to the
knowledge of historic mining techniques and mining community construction; they retain and
contribute to the feeling of the widespread activity of this once-bustling Ozarks mining
community.
The discovery of zinc at Rush led directly to the establishment of the North Arkansas Lead and
Zinc District and added Arkansas production to the developing national zinc industry. The
success of the Rush mines stimulated economic development throughout northern Arkansas,
providing jobs and county development, encouraging immigration, and contributing to the arrival
of the railroad, in addition to providing national publicity for the value of Arkansas minerals.
Rush was the oldest and most famous camp in the North Arkansas district and remained the
largest and most productive.
The Rush Historic District contains one of the last areas in the Central States (Iowa, Wisconsin,
Illinois, Missouri, Kansas, Oklahoma) zinc and lead region for documentation of a mining
community of the late nineteenth and early twentieth century. The standing buildings and
structures are the last remaining unified structures of the early North Arkansas mineral period.
The numerous ruins and documented sites represent complete mining facilities and community
design. The Rush mines and sites have served as a valuable field laboratory for geologists,
mining engineers, and university classes nationwide.
The mining era at Rush extended from 1880 to about 1940. Within this time are four periods
which are significant in terms of the criteria listed above: (1) from 1885 to 1893, during which
the discovery of zinc at Rush encouraged the development of the North Arkansas Lead and Zinc
District and achieved national prominence for the state’s mineral resource; (2) from 1898 to
1904, as a boom in the national zinc industry resulted in great investment at the Rush mines and
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economic development for the entire Ozarks region; (3) from 1915 to 1919, during which Rush
played an important part in the national production of zinc during the war and created a boom for
northern Arkansas, a boom of such proportions that it is still talked about; and (4) from 1925 to
1931, when the reopening of the Rush mines gave Arkansas its last period of significant zinc
mining.
Significance Under Criteria A
The Rush mines were responsible for the development of zinc mining in Arkansas. The
discovery of marketable zinc ore deposits at Rush in the early 1880s coincided with the
development of the national zinc industry as the transition was made from a country dependent
on importing zinc to one producing its own. The Arkansas mines produced ore from 1885 to
World War II. During World War I the Arkansas mines, of which Rush was the leading
producer, were among the area leaders in production of oxidized zinc ore. The success of the
Rush mines stimulated economic development throughout the Ozarks and created national
publicity for the area.
The first Marion County newspaper commenced operations in 1886 to report on county
development spurred by the new mining industry. Interest in the county became so great that the
Marion County Bureau of Immigration elected to set up individual township bureaus to handle
the requests it was receiving for information. Articles on the new mineral area began appearing
in national mining journals. A 12,750 pound chunk of zinc carbonate from Rush exhibited as
part of Arkansas’s mineral exhibit at the Chicago World’s Fair in 1983, won the “gold medal
premium” for size and purity and achieved lasting national publicity for the Arkansas zinc
region, stimulating investors to visit the Rush mines and the Arkansas field.
During the second period of significance, when the national zinc industry began to boom in the
late 1890s, investors from New York, Boston, and London, visited Rush and invested in the
Arkansas mines, creating a period of great economic development for the region. Articles on
Rush and the Arkansas mines in popular publications such as the New York Sun and Harpers
Weekly, focused additional attention on the region. Everywhere in the region people talked
“mineral.” The period saw a building boom for not only the mineral area, but the entire region.
Limited transportation facilities to the region provided economic gain for businesses as far as
Kansas City, and West Plains, Missouri, and Eureka Springs, Arkansas, as stage and hack lines
were added almost overnight to accommodate the flood of travelers to the mining area. Hotel
were filled to capacity. The White River steamboats enjoyed a final boom period bringing
visitors to the mineral region. The spectacular rise of the mining industry became a catalyst for
encouraging railroad access to the region; Rush mine operators provided capital and land to
entice the railroad, which finally reached the mineral lands by 1904.
During World War I, one of the most productive periods of the national zinc mining industry, the
Rush mines were the center of the World War I zinc industry in Arkansas. Thousands of
workers flocked to the region. New businesses were established and older businesses expanded
as the mining activity became the dominant industry of the area. In Marion County, the Rush
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mining community outstripped the rest of the county in population and tax revenues. During the
1918 tax year a separate section was created in the tax books for the Rush district. State
newspapers ran articles on the Rush mines and the seemingly endless future of zinc wealth for
Arkansas.
The closing of the Arkansas zinc mines after World War I had devastating effects on the region;
the reopening of the mines at Rush in the mid-1920s gave a brief surge to country economy and
hopes for the old prosperity. The success of the brief reopening has remained in the minds of
area residents who continue to believe that the zinc potential at Rush is still vast. In fact,
Arkansas state planners still use the Rush mines to demonstrate the mineral potential of the state.
The Rush district was the oldest and most famous mining camp in the North Arkansas District
and served as the springboard for all other mining camp development in the region. It was to the
Rush mines that potential investors first went to assess the value of the Arkansas mineral.
Publications about the Arkansas mines focused on the Rush mines, taking many of their
illustrations from operations at the Rush mines.1 The quality of the Rush ore was specifically
noted. The type of mining done at Rush also achieved national attention: the Rush ore (except
for lower level tunnels along the Buffalo) was recovered in water-free horizontal tunnels, unlike
the shafts and pumping systems in use in other areas. The most famous mine of the North
Arkansas district was the Morning Star, the site of Rush’s original zinc discovery. The Morning
Star’s “quarry of zinc” was noted over and over again in publications. After winning the award
at the Chicago World’s Fair, the Morning Star Mining Company became synonymous with
Arkansas mineral. To be a second Morning Star was the hope of and encouragement to every
new prospect in the region.
The Rush camp remained the largest and most productive camp of all the Arkansas mining
districts. Ten mining companies operated thirteen developed mines within the district, more than
in any other mining district within the North Arkansas District. The stable community
population remained high. From the earliest mining days it was predicted that the Rush
community would outstrip the county seat in population. During World War I Rush did just that.
Estimates as high as 5,000 (although 2,000-3,000 may be more accurate) have been given for the
Rush population for this period. The Rush district ranked number one in production among the
twenty-five districts of the North Arkansas District. Overall, the Rush mines accounted for
thirty-five to forty percent of the zinc ore mined in Arkansas during the historic period.
Arkansas mines, in effect the Rush mines, became one of the Central States leaders in production
during World War I.2
Significance Under Criterion C
1

For example, George Adams in Zinc and Lead Deposits of Northern Arkansas, USGS Professional Paper 24,
(Washington, D.C.: Government Printing Office, 1904) used nine of nineteen mining operations illustrations from
the Rush mines. General articles on Arkansas zinc mines usually included a photograph of Rush.
2

As noted in Edwin McKnight, Zinc and Lead Deposits of Northern Arkansas, USGS Bulletin 853 (Washington,
D.C.: Government Printing Office, 1935) pp. 6-7; 197-198.
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The buildings, structures, and ruins at Rush are the last visible remains of the historic zinc
mining activity in Arkansas. Of all the other mining districts which one stretched across
northern Arkansas, only limited debris, if that, now mark those sites. Rush is the only area left to
retain not only the mines, but buildings and structures pertaining to mining and community life
and a significant number of ruins to augment that story. Raymond Stroud, past director of the
Arkansas Mining and Mineral Resources Research Institute, has stated that of the historic mining
sites in Arkansas, Rush definitely is the one which should be singled out for National Register
status.3
The Rush Historic District exists today within the same environment and setting as it did during
its periods of historic significance. Nearly as isolated toady as it was during the historic periods,
it has been little touched by the subsequent advance of time. The terrain continues to limit
digressions in layout and thus roadways and building locations remain as they always have been.
The “ghost town” and the mines and waste piles visible on the bluffs overhead immediately set
the flavor of the district as an abandoned mountain mining community. The district in location,
setting, feeling, and association remains essentially as it has been since the periods of historic
significance.
The buildings, structures, ruins, and sites in the district also exist in the same relationships as
they did during the historic periods. The numerous ruins and sites, although no longer retaining
integrity as buildings, contribute to the “feeling” of the Rush mining community. The sense of
discovery they give as one stumbles upon them shrouded in vegetation, may be one of the
reasons that writers from several disciplines have found Rush a compelling topic and return time
and again to unravel some of its mysteries. The ruins, which are in their historic location and
setting, also contribute to district unity by identifying spatial relationships within and between
mining areas.
The “ghost town” of Rush remains famous in the region. Articles on Rush appear frequently in
regional publications, bringing additional visitors to the valley to view the weathered buildings
and ruins and explore the mining paths. As one visitor expressed it: “These buildings give me a
tangible idea of what living was like here, more than any words you could put on a sign.” A
state geologist who has studied the mines of northern Arkansas for the past twenty years has
noted that Rush has the last vestiges of the mining story of the zinc period in Arkansas, and that
the presence of the “ghost town” and ruins adds to the uniqueness of the area by showing how
mining operations interacted with the supporting community.4 The historical design patterns,
workmanship, and materials is still evident on the standing buildings, despite the deterioration of
these buildings from weathering and vandalism. For this part of the Ozarks, where weathering
and vandalism take heavy tolls of abandoned buildings, their condition is above average. The
buildings, structures, and ruins of the Rush Historic District reflect and convey the historic

3

Raymond Stroud to Suzanne Rogers, February 6, 1984, and July 23, 1986, telephone interviews.

4

Statement by John D. McFarland, Senior Geologist, Arkansas Geological Commission.
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mining period; the limited post-historic intrusions and non-contributing resources have blended
with rather than distracted from this feeling and association.
The standing buildings as a group show a cross-section of Rush mining community life and
document each period of significance. These buildings are the last visual expression of the Rush
community. There is nothing else like them left in northern Arkansas to depict an overall
community of the historic mining period. To have one building left would be significant, but to
have a group of related buildings, which when added to the accompanying ruins and sites,
depicts an entire range of activities of a historic Arkansas mining community, is exceptional.
Houses, store, barn, and blacksmith shop all remain from the oldest community area of Rush and
the lands of its most famous mining community. The Hicks store, though now altered, was a
major focal point for the remaining Rush community, both for goods and supplies and during the
1920s and 1930s as the post office for the entire district. The 1886 smelter is significant
individually. Besides being the oldest existing structure from the historic Arkansas zinc and lead
period, it is an example of pre-twentieth century smelting techniques. It has stood intact for a
hundred years, significant to Arkansas as a symbol of the dreams and trials of the first miners,
who hoped that the then unprofitable zinc ore also would contain silver, but who preserved to
establish the Arkansas zinc mining industry.
The Morning Star mining Company area is a cohesive unity in itself; its standing buildings,
ruins, and sites incorporate all aspects of the mining era at Rush, retaining integrity of location,
setting, design, workmanship, materials, feeling, and association for the area overall. Although
other individual mining areas within the district do not exhibit this special cohesiveness, they
delineate spatial relationships among district components, contribute information about their own
relationships, and identify the extent of the Rush mining industry.
Significance Under Criteria D
The standing buildings and structures, together with the ruins and documented archeological
sites, have helped lay out the pattern of mining and community development at Rush. Already
these resources have aided in documenting mining divisions and community relationships, and
have led to additional site areas. Mining facilities and operations have been plotted through the
pattern of structural remains, as has the road network and water system, which also tells the story
of the transportation difficulties of the north Arkansas mining industry. Because the Rush area
was well known, it was illustrated in contemporary photographs and maps; thus, many Rush
ruins can be identified, contributing also to documentation of the extended Buffalo River
community as well as mining practices of the period. A rich oral history collection and historical
photograph collection are also developing for the district.
The standing dwellings in the district offer significant information potential for understanding
living accommodations at Rush and dwelling construction styles. Although historical
photographs exist for many of the mining facilities and other commercial buildings, few
photographs have yet been found showing the residential community. The buildings themselves
are our most complete documentation with the exception of the more recent memories of former
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residents. The historical design patterns, materials, and workmanship is still evident on these
buildings; their individual design features such as the variety of roof styles and trim reflect the
longevity and stability of the Rush mines. The construction details of the standing buildings give
a good idea of workmanship, materials, and design feature of rural architecture of the time and
provide information on vertical board construction in particular. Other building details, such as
the chimney supports, flooring, and newspaper insulation give clues to early twentieth-century
life in an Ozark mining community.
The Rush mines and structural sites have remained an important field laboratory for geologists
and mining engineers of what is now only textbook description of a type of mining done in the
United States fifty to one hundred years ago. Regional universities regularly use the Rush area
for field trips. A number of doctoral dissertations and master theses have been written on aspects
of the Rush mines. The extent of structural sites in the Rush district is vast and is only now
being fully identified and documented.
A striking structural remain of the area are the ruins of the large concentrating mills: the
compactness of the district and the large investment in the Rush mines created an unusual
number of processing mills in one mining camp area. The variety of construction techniques
among these mill ruins shows development from simpler plants to the more “sophisticated”
plants of the last mining periods. Associated tramway piers illustrate how the mining engineers
overcame the problems of terrain in transporting ore. The ruins of the Morning Star mill include
a complete concentrating mill complex showing developmental changes from 1898 to 1926; the
mill’s ruins include the processing plant ruins on the bluffside as well as auxiliary structural
ruins such as the pumphouse along the creek in the valley below.
The Rush smelter, a standing structure stabilized in 1985 by a National Park Service preservation
team, is an excellent example of the crude smelting techniques in use in mining fields in very
early days. Its design, which the Yellville Mountain Echo (November 26, 1886) reported as
“being built on the same principle of the smelters used in Bohemia” and its relatively late
erection for the technology of the period lead to questions about the development of mining in
northern Arkansas, which may be answered only by a more detailed examination of the structure
itself.
The Rush mines also offer information potential. First, they remain much as they were during
the historic mining period and offer a view of historic mining techniques not visible to such a
degree anywhere else in the Arkansas district. Secondly, much of the mining in the Arkansas
district was unique in the region as it was done in horizontal tunneling or drifts, or as in the case
of the Morning Star as a quarry-like cut; the Rush mines also illustrate this phenomenon better
then any other mining area in the Arkansas district.
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The mineralization characteristic of the North Arkansas District is typified in the Rush District,
resulting in numerous research studies undertaken at the rush mines. A recent study noted that
“The Monte Cristo mine has provided an unusual opportunity to study the relationships between
bedded and breccia types of mineralization . . .”5
Description of District During Periods of Significance
The Rush Historic District can be described during four periods of significance. During the first
period, from 1885 to 1893, the district was a newly developing area of separate mineral claims
and fledging mining companies. Two mining companies laid out townsites at the mouth of Rush
Creek and Clabber Creek, for which numerous newspaper descriptions and a plat map provide
site documentation. Developments up Rush Creek at the Morning Star Mine concentrated on
acquisition and development of the ore body and transportation facilities by road or river way.
The present road network and the mining company land divisions date from this period.
Building sites can be documented, although the only remaining structure is the 1886 smelter.
The establishment of a post office at Rush landing in 1888 marked the beginning of the
community.
During the second period, from 1898 to 1904, outside investments in the Rush mines spurred
development and building, resulting in distinct mining communities: the Morning Star (Rush)
and McIntosh on Rush Creek; and the Red Cloud and Silver Hollow (Keystone), on the Buffalo.
The communities established by the mining companies were neat and tidy, with rail fences
dividing residential areas from mining area. The buildings were made of locally-produced
boards erected in vertical board and batten construction. Commercial buildings such as stores
sported a false front. Porches were added to both commercial and residential buildings. The
buildings were brightly painted. Telephone lines reached the area by 1900. Most of the present
standing buildings date from this time including the house row, general store, and livery barn; all
show the design features originated in this period. The first concentrating mills were constructed
beginning in 1898. The ruins of three of these mills two with tramway piers, are present.
Company hotels and stores were another major construction; the ruins of two hotels and a store
remain, as well as additional house sites. Most of the structural remains of the District date from
this period and the following period. Mining areas were more fully explored and previously
undeveloped prospects were turned into producing mines. All of the Rush mines had been
discovered by the end of this period.
The third period, from 1915 to 1919, saw the greatest development of the district as hundreds
came from all over the United States to work in the mines or to provide support services, turning
the Rush district into one continuous area of settlement. Most of these new buildings were
quickly raised, even tents were used to make used of all available space. The older structures
were refurbished during this period; it is probable the earliest house additions had been added by
this time. An entire new town was laid out along the mouth of Rush Creek. Few above-grade
remains survive from New Town, but other documentation is available, including courthouse
5

Keith Long, et. Al. “Ground Preparation and Zinc Mineralization in Bedded and Breccia ores of the Monte Cristo
Mine, North Arkansas,” Economic Geology Volume 81 (June-July 1986), 827.
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records, some photographs, plat map, and oral history. The 1916 Hicks store represents this
World War I building boom. The ruins of three concentrating mills constructed during this
period are also present. The mining tunnel level as it exists today reflects the development made
during this period.
The final period of the Rush district was 192 to 1931, when the mines enjoyed their last
productive period. Activity was concentrated along Rush Valley, although free-oreing was
carried out at other areas. Buildings remaining from earlier periods were repainted and newly
trimmed. The overlapping siding of the standing structures may have been added during this
time. The currently standing blacksmith shop and warehouse were constructed about 1926. The
Taylor-Medley general store was enlarged and moved fifteen feet to avoid creek flooding.
Several new buildings were constructed for which foundations remain. Both the Taylor-Medley
and Hicks general stores were in operation. This was the last period of operation for the
Morning Star mill, the last historic mill to operate in the district. It was also the last time that all
the Morning Star houses were occupied.

I-37

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Item 9

Number 1

Bibliography
Publications (a sampling)
Adams, George I. Zinc and Lead Deposits of Northern Arkansas. United States Geological
Survey, Professional Paper 24. Washington, D.C.: Government Printing Office, 1904.
Anonymous. “The Rush Zinc District,” Engineering and Mining Journal, 101 (March 11, 1916),
485.
Anonymous. “Zinc Mining in Arkansas.” Engineering and Mining Journal, (May 11, 1889),
431.
Branner, George C. Outlines of Arkansas’ Mineral Resources. Arkansas Geological Survey,
1927.
Branner, John C. Annual Report of the Geological Survey of Arkansas for 1892. Volume V.
The Zinc and Lead Region of North Arkansas. Little Rock, 1906.
Brichta Louis C. “Investigation of Rush Creek Zinc District, Marion County, Ark.” Bureau of
Mines Report of Investigation 4488. July 1949.
Brown, Cecil. “North Arkansas Mining Field Looks Promising.” Mining and Engineering
World, 37 (Sept. 14, 1912), 490.
Chance, H. M. “The Rush Creek, Arkansas, Zinc-District.” Transactions of the AIME, XVIII
(1890), 505-508.
Ferguson, Jim G. Outlines of the Geology, Soils, and Minerals of the State of Arkansas. Little
Rock, 1920.
Hedberg, Eric. “The Missouri and Arkansas Zinc-Mines at the Close of 1900.” Transactions of
the AIME, XXXI (1901), 379-405.
Ingalls, Walter R. Lead and Zinc in the United States. New York: Hill Publishing Co., 1908.
Long, Keith R.; Kelly, William C.; Ohle, Ernest L.; and Lohmann, Kyger C. “Ground
Preparation and Zinc Mineralization in Bedded and Breccia Ores of the Monte Cristo
Mine, North Arkansas.” Economic Geology. Volume 81 (June-July 1986), 809-830.
McKnight, Edwin. Zinc and Lead Deposits of Northern Arkansas. United States Geological
Survey, Bulletin 853. Washington, D. C.: Government Printing Office, 1935.
Mountain Echo (Yellville, Arkansas), March 12, 1886. Available on microfilm.

I-38

Part I. Suzanne Rogers Rush National Register Nomination

Item 9

Number 2

Owen, David Dale. First Report of a Geological Reconnaissance of the Northern Counties of
Arkansas, made during the years 1857 and 1858. Little Rock, n.d.
Ruhl, Otto. “Past and Present of Zinc Mining in Arkansas.” Engineering and Mining Journal,
35 (Aug. 26, 1911), 373-376.
Ruhl, Otto. “Zinc in Missouri, Kansas, Oklahoma and Arkansas.” Engineering and Mining
Journal, 106 (Aug. 17, 1918), 302-304.
Schmitz, E. J. “Notes of a Reconnaissance from Springfield, Missouri, into Arkansas.”
Transactions of the AIME, XXVIII (1898), 1-7.
Stevens, Walter B. “The Zinc Fields of Arkansas.” Harpers Weekly, August, 1900.
Winslow, Arthur. Lead and Zinc Deposits (Section I), Missouri Geological Survey, Volume VI.
Jefferson City, 1894.
Yellville News and Mining Reporter (Yellville, Arkansas), October 14, 1916.
Other Sources
Arkansas. Marion County. “Book of Plats.”
Historical Photographs, 1900-1958. Historian’s Files, Buffalo National River.
Historical Maps, 1897-1935. Historian’s Files, Buffalo National River.
Interviews
Goodall, Nadine James, and Mabel Duhon, with Suzanne Rogers. Taped interview, Summit,
Arkansas. March 26, 1985.
Kastning, Bessie Medley, with Suzanne Rogers, Taped on-site interview Rush, Arkansas.
March 25, 1985.
Kastning, Cecil, with Suzanne Rogers. On-site interview. April, 1985.
Lack, Helen, with Suzanne Rogers. Taped interview. Rea Valley, Arkansas. February 23, 1984.
Laffoon, Ware, with Suzanne Rogers. Conversations. DeSoto Springs, Arkansas 1984 and
1985. Taped interviews. DeSoto Springs and Rush. May 14, 1986, and May 21, 1986.
Snipes, Milton, with Suzanne Rogers. Taped interview. Harrison, Arkansas. April 28, 1986.

I-39

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Item 9

Number 3

Consultants
W. B. Dressel. Supervisory Metallurgist. Bureau of Mines. Rolla, Missouri.
John D. McFarland. Senior Geologist. Arkansas Geological Commission. Little Rock,
Arkansas.
Raymond, Stroud. Director, Arkansas Mining and Mineral Resources Research Institute.
Russellville, Arkansas.
National Park Service Documents
Denver Service Center. Development Plan. Rush Area, Buffalo National River, Arkansas.
March, 1986.
Harpers Ferry Center. Divisions of Interpretive Planning. Interpretive Prospectus. Buffalo
National River, Arkansas. June, 1986.
Southwest Regional Office. Division of Conservation: Stabilize Historic Structures, Rush
Mining District, Marion County, Arkansas.
Drawing #173/80018, Six sheets. May, 1985.
Drawing #173/80018A, 1986.
Completion Report. Draft. February, 1986.

I-40

Part I. Suzanne Rogers Rush National Register Nomination

Item 10

Number 1

Bounded on the north and west by the Buffalo National River boundary; and on the east by
section lines of Sections 11 and 12; and on the south by quarter section lines of section 10, 11,
12, to include the Red Cloud and Silver Hollow mines, all in Township 17 N Range 15 W 5 P.
M., and including parts of sections 9, 10, 11, 12, 13, 14, 15, as indicated on the accompanying
survey plat map.
Verbal boundary justification
The Rush Mining District, a formal division of recorded claims, was created as a separate entity
in 1888. the wider area of this creation as later divided into smaller, more compact areas as the
mining interests increased until the Rush Mining district was restricted to the mining area of the
lower part of Rush Creek and Clabber Creek and the adjoining land along the Buffalo. The Rush
Historic District includes only that part of the Rush Mining District within the boundary of
Buffalo National River, but this includes the most significant and the oldest mines of the mining
district. The district boundaries take in both the area of community settlement, and the area of
mines and mining operations on the higher hillside. On the south and east the boundary includes
only those areas actually worked as mines rather than the wider area owned by individual mining
companies, as most of this extended area was wild, rugged land which never was actively mined.
The historic district thus formed follows Rush settlement and mining use, and quarter section
lines as surveyed for Buffalo National River in 1982. The 1982 boundary survey eliminated the
Philadelphia mill, which is now on private property.

(Editor’s note: the resource sketch map and boundary topographic map are not included in this
volume.)
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Houses in Rush “ghost town,” looking southwest
#2, 3, 4, 5
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Rush primitive campground, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Looking southwest—site of New Town; also area scheduled for expansion of recreational
facilities
# 60 and #88
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
View of Kastning house in “ghost town,” facing west
#4
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
View of deterioration of Taylor-Medley store, facing west
#9
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Barn prior to stabilization, facing east
#12
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Barn after 1985 stabilization work
#12
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Smelter prior to stabilization, facing northeast
#13
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Smelter after 1985 stabilization work, facing northeast
#13
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Rush “ghost town,” Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Morning Star blacksmith shop and warehouse, facing north
#17
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Morning Star mill ruins, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Concrete piers of jig area, facing southwest
#23
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Morning Star mill ruins, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Portion of 200’ retaining wall for Morning Star mill facilities, facing southwest
#20
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Hicks General Store, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Remodeled Hicks store, facing northwest
#42
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Rush Valley, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
Looking up Rush Creek from the McIntosh mine (northwest), with Hicks store in distance
View from #51 to #42
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Red Cloud Mine area, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1984
Buffalo National River
View of Red Cloud mine workings from Buffalo River, facing east (similar vista to Red Cloud
historic photograph)
#68/69

I-55

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

RUSH NATIONAL REGISTER NOMINATION
Red Cloud Mine, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Entrance to tunnels, eastern mine section, facing southeast
#68
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Rush Access, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Recreational facilities at Rush landing, facing east
#85
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Rush Access, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Rush landing and access at mouth of Rush Creek on Buffalo River, facing northwest; area slated
for expansion
#85
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Rush Access, Rush Historic District
Buffalo National River, Arkansas
Suzanne D. Rogers
1985
Buffalo National River
Looking downstream (northeast) to Clabber Creek)
#85
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Rush: Capital of the Northern Arkansas Zinc Field
By Christopher J. Huggard
Introduction
Among historians Frederick Jackson Turner’s paper presentation in 1893 on the origins
of American democracy is the most memorable event at the Chicago World’s Fair. For the
miners of Rush, Arkansas, however, the frontier thesis meant very little. What excited the Ozark
industrialists was the display of their discovery—a 12,750-pound zinc “nugget”—found in the
famed Morning Star Mine and, in 1893, a popular, gold medal-winning exhibit at that same
international exposition.1 The world’s largest known chunk of free zinc put Rush on the global
mining map. While Turner claimed United States’ exceptional nature on the shores of Lake
Michigan, the miners of Rush staked a claim on the Morning Star and other zinc mines in
northern Arkansas as exceptional prospects. Prospectors and claimers soon learned in digging
their glory holes, setting their churn drills, and assaying ore samples, that the ores of the
easternmost section of the Buffalo River watershed were the highest-grade zinc deposits in
United States. The richness of the ores, in fact, made the Arkansas deposits unique even in the
region, which was dominated by the most abundant and most accessible zinc deposits in the
world in the Tri-State area of Missouri, Kansas, and Oklahoma. Mining at Rush was unique,
with national significance on two important fronts: as a part of the highest-grade zinc field in
United States and as a contributor to the greatest zinc-producing region in the world centered at
Joplin, Missouri.
The Rush Mining District of Marion County, with the Morning Star as its top producer,
made headline news in 1893. Yet what sustained the Rush mines, and the zinc operations in the
Joplin district, was the nation’s need for the metal in building a world power. Zinc’s
development into an important metal in the late nineteenth and early twentieth centuries is
inextricably linked to United States’ rise as a military powerhouse. America’s experience in
the Spanish-American War, for example, motivated Teddy Roosevelt and other national leaders
to join the international arms race and general military build-up. And zinc was, along with
copper, a key metal in the production of the alloys, bronze and brass, which housed the powder
and shot in the innumerable new kinds of munitions being produced worldwide. Other uses for
zinc further served the burgeoning world power. Contractors used thousands of tons of rolled
zinc annually for roofs, water tanks, conduits, and other construction needs. Zinc also served
as a galvanizing agent for iron siding to protect against rusting. Zinc oxide was a key
ingredient that forms white pigments in paint; rubber manufacturers mixed zinc white with gum
to produce a sturdier rubber. Additional zinc uses included production of galvanic batteries, in
photo-engraving, for desilverizing lead bullion, for precipitating gold in the cyanide process,
for forming a powder as a reducing agent in organic chemistry, and other multiple uses too
numerous to list here.2 Regardless, the demand for zinc grew rapidly by the 1890s.
The zinc industry responded with record outputs, beginning in 1898, which continued
annually through World War I with the exception of the depressed years of 1907-1909.3 The
impetus for the modern development of the Rush mines, and especially the Morning Star, was a
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nationalist fervor to make America a top world power. This national demand steered the
Morning Star operators at the turn of the century away from exploitation of the famed “free”
ores, like the world renowned zinc nugget, which did not require milling before being smelted,
toward a more sophisticated exploitation of more complex ores that required more extensive
mining, and milling, techniques. As a result, the Rush Mining District joined the modern
producers in the Joplin area, in New Jersey, in the American West, in Germany, Belgium, and
elsewhere in mining and milling zinc using sophisticated technology.
The Rush mines were also part of the national inventory of natural resources that
President Roosevelt and Congress initiated in the late 1890s and sustained in the first two
decades of the twentieth century. This progressive-era thinking, in fact, led to professional
surveys of resources, such as coal and timber that allowed for more responsible management of
those resources during America’s rise to world preeminence. Roosevelt, Gifford Pinchot, the
Chief Forester of the Forest Service, and other conservationists hoped to assess the mineral and
natural wealth to secure the nation’s position in the global community. State and federal
agencies, such as the Arkansas and U. S. geological surveys and the U. S. Forest Service,
responded with careful examinations used to inform government officials of the potential caches
of natural resources on public and private lands throughout the nation. Three examples of this
effort concerning the north Arkansas zinc field are: Chief of Engineers, U. S. Army, W. P.
Craighill’s “Survey of Buffalo Fork of White River, Arkansas, from its Mouth to Mouth of Rush
Creek, with View to Determine What Character and Extent of Improvement is Required,”
(1897); Arkansas State Geologist John C. Branner’s “The Zinc and Lead Region of North
Arkansas,” (1900); and, G. I. Adams’ “Zinc and Lead Deposits of Northern Arkansas,” (1904), a
U. S. Geological Survey publication.4 These studies pointed to the potential of the zinc mines in
northern Arkansas and assessed development to date to provide information, principally for mine
engineers and zinc and lead companies in Joplin, to encourage more substantial investment in the
area. Consequently, Rush, like so many other resource-rich locations in United States, was part
of the larger initiative to exploit natural resources for patriotic support of national interests.5 As
a result, Rush and its mining operations are an example of this nationwide inventory of natural
resources and, therefore, take on added national significance.
The state and federal efforts to bring attention to the northern Arkansas zinc fields
worked to lure new investors to Rush and the Morning Star Mine. Although the initial drive
toward modernization took place from 1891 to 1911 under the ownership of a local man, George
W. Chase of Fayetteville, it was a Pittsburgh, Pennsylvania, syndicate, with a main interest in the
Morning Star Mining Company, which developed the operation into an important zinc producer,
especially during the boom of World War I. From 1911 until the end of the war, Rush’s famed
mine served as the focal point in the district for the mining and milling of rich zinc concentrates
that were sent to smelters in St. Louis, Missouri, and Fort Smith and Van Buren, Arkansas.
When the Morning Star stopped producing in 1931, it had contributed to the lore of Arkansas
zinc mining and the development of the community of Rush, destined to become one of the
state’s most celebrated ghost towns. During the 1940s, the state and federal governments, again,
examined the potential for the Rush Mining District, only to conclude in their reports that the
capital investment and technological experimentation necessary to develop the mines further
would greatly hindered the potential for profitability.6 Rush’s mining history ended by the early
1950s. Then, when Congress designated the Buffalo Fork of the White River a national river in
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1972, Rush took on new meaning. The ghost town and its mines and former mill sites became
significant cultural resources in the national river. This study is designed to bring to light the
national and regional significance of the Rush Mining District with a special focus on the
Morning Star mining and milling operations.
What follows in this report are: 1) the history of mining and milling in the Rush Historic
District and especially the Morning Star unit, placing it in national, regional, and local context;
2) a list of the Morning Star unit resources; 3) supporting maps, illustrations, and diagrams; 4)
recommendations for resources to be added to the Rush Historic District; 5) recommendations
for placing waysides and/or producing an information pamphlet for visitors to Rush; 6)
recommendations for development of the Morning Star trail and mine sites to insure optimal
interpretation of the site and to maximize safety for the visitors to the site.
The National and International Context of the Zinc Industry
Zinc production originated in the East. The Indians and southern Chinese probably
produced the unique metal in ancient times. The term “spelter,” in fact, comes from the
European translation of “speauter” or “spiauter,” terms inherited from the Orient. According to
W. R. Ingalls in “History of the Metallurgy of Zinc,” (1936) the British imported knowledge of
zinc distillation (zinc technically is distilled, not smelted) sometime around 1730. At that time,
the Brits constructed a distillation plant in Bristol, England. By 1805, British zinc producers had
learned to extract zinc from blende and to manufacture rolled zinc. By this time, the Germans
had also imported zinc production techniques, although primitive, from the British.7 The history
of zinc, then, is closely linked to the distillation (or smelter) technology as it matured in Europe.
Ironically, the Napoleonic wars inspired the development of the Belgian furnace, which
became the prototypical European distillation technology, later imported to United States. War
and its exigencies would be the key motivation behind zinc production for the next century,
climaxing with World War I. By 1850, the Europeans had produced a modest amount of zinc:
Britain approximately 2,500 metric tons a year; Silesia/Germany 11,000 tons a year; Poland
2,200 tons; Belgium about 1,800 tons. From 1840 to 1860, little changed in the technology of
producing zinc, and U. S. producers first attempted to produce spelter as early as 1850 with no
success. Regardless, annual zinc production gradually increased, so that by 1860 the Europeans
produced 86,929 metric tons that year.8
Beginning in 1860, the LaSalle, Illinois, zinc works first began producing zinc in United
States. Soon thereafter, zinc smelting operations proliferated in what became known as the
western zinc region of Missouri, Wisconsin, and later Kansas and Oklahoma. The Rush Mining
District of the north Arkansas zinc field benefited, if not in the 1860s to 1880s period, from
developments in the west in the 1890s. Smelters emerged in St. Louis and Peru, Illinois and, by
1873, in the Joplin District. As a result of these developments, United States produced more
than 21,000 metric tons (about 10% of world production) in 1880, a figure that would
dramatically increase over the next two decades.9
The impetus for the explosion of U. S. production of zinc came in the 1890s. During the
last decade of the nineteenth century, milling technologies improved so that by 1900, United
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States became the top zinc producer in the world. Fine crushing with rolls and “shaking”
separation with Wilfley tables greatly enhanced the ability of American zinc companies to
produce high-grade concentrates. Construction of additional smelters at Iola, Kansas, and
Collinsville, Illinois, further rounded out the western zinc district’s ability to manufacture spelter
and rolled zinc.10
The greatest zinc boom in United States history, of course, came with World War I. As
Ingalls recalled in 1936, “The Great War had an instantaneous and powerful effect on the
metallurgy of zinc” and provided demand for newer and more efficient zinc-production
technology as well as the market for the processed metal. German, Belgian, and British
preoccupation with the war beginning in 1914 translated into an unprecedented demand for
American zinc. When the price of zinc skyrocketed in 1915-1916 from a pre-war level of 8 cents
a pound to 31 cents in 1915, the boom was on. The zinc ores of Missouri and Arkansas, in
particular, were coveted because of their high zinc content, a necessity in producing high-grade
cartridge brass for munitions. The smelted zinc coming out of Arkansas, Missouri, Kansas, and
Oklahoma, known as “Prime Western,” proved invaluable in the war effort. The Morning Star
ores of the Rush Mining District, in fact, brought unprecedented prices for the Arkansas miners;
smithsonite from the Morning Star, which had been bringing about $25 a ton before the war, now
reached as high as $80 a ton.11
The end of the war, unfortunately, marked the beginning to the end of the greatest zinc
boom in American history. “When the war demand ceased,” Ingalls recounted, “we found that
we were everywhere overbuilt, outside of Belgium, and ere long many of the new plants had to
be scrapped and written off….The depression of 1920-1922 threw a wet blanket over the zinc
industry.”12 In many ways, the heyday of zinc mining, milling, and smelting had passed.
Consumer demands in the 1920s would sustain the industry for about five years until the Great
Depression. World War II demands did revitalize the industry, especially in the Rocky Mountain
West and in Australia, but the “prime western” zinc region had nearly played out. By 1931, in
fact, the Rush Mining District of the north Arkansas zinc field witnessed the end to industrial
zinc production at its famed Morning Star Mine and Mill.
The chart below, compiled from the Mineral Resources of the United States (1900-1931),
reveals the global trends in zinc production in five-year intervals. Note that the United States
became the largest zinc producer beginning in 1900, with the exception of the depressed period
from 1905 to 1909. The dramatic increase in U. S. zinc production beginning in 1900 coincides
with the technological developments in crushing, separating, and smelting of zinc ores as well as
the proliferation of hard-rock mining in southeast Missouri and the western states.
Figure 1:World Production of Zinc (in long tons) in 5-Year Intervals from 1895 to 1930
18951
172,1352

Germany
Belgium
Holland
Britain
29,495
France/Spain 24,245
U. S.
80,076

1900
1905
186,3203 217,356
160,496
15,176
29,830
56,140
30,620
55,524
110,612 203,849

1910
251,046
190,233
23,121
69,531
65,191
269,184

1915
N/A
N/A
12,243
N/A
8,497
489,5194
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1920
1925
97,482
49,128
84,260
N/A
N/A
N/A
25,000
572
29,302
55,416
420,366 644,866

1930
138,653
4,000
N/A
657
46,020
540,158≈13
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1.

2.
3.
4.

The years 1895 and 1900 were reported in long tons. For the years, 1905, 1910, and 1915 the production
was reported in short tons. For 1920, 1925, and 1930, the figures are based on metric tons. All of these
figures are compiled from the Mineral Resources of the United States (see endnote—above on 1930 figure
for United States--for references to specific annuals of the Mineral Resources of the United States).
These figures include production in Belgium and Holland, too
These figures include production in Belgium and Holland, too.
United States produced 606,307 metric tons of zinc in 1916; 607,423 metric tons in 1917; and 469,853
metric tons in 1918; see Mineral Resources of the United States, 1921 (Washington, D.C.: Government
Printing Office, 1924), 26.

Early Mining in the Ozarks
The earliest mining efforts in northern Arkansas and southern Missouri probably date to
the early eighteenth century when the French, operating out of New Orleans, discovered lead
mines, most likely in the great lead belt of southeastern Missouri.14 By the end of the century,
French excursions into the area had resulted in a small number of glory holes, some that may
have qualified as open pits, pocking the rugged countryside of the northern Ozarks. The first
account recognizing metals mining production (namely lead) in northern Arkansas comes from
Henry R. Schoolcraft who visited the region in 1818 to record, “A View of the Lead Mines of
Missouri: Including Some Observations on the Mineralogy, Geology, Antiquities, Soil, Climate,
Population and Productions of the Missouri and Arkansaw, and Other Sections of the Western
Country” (1819). He noted the potential for exploitation of lead in what would become Marion
and Lawrence counties.15 Commercial mining in the area did begin in the1850s, but was limited
to lead, mainly to make shot for local hunters. Lead mining continued in the Buffalo River
region on a limited scale during the Civil War and thereafter. In northern Arkansas, however,
lead production foundered, never becoming important in the zinc belt. Missouri lead mining, on
the other hand, did develop after the 1850s, so that by the 1870s a viable industry was in place.
Zinc production would languish not becoming important until the 1870s in Missouri, Kansas,
and Oklahoma.
Phase One: The Early Years at the Morning Star Mine, Rush Mining District, Marion
County, Arkansas, 1880 to 1898
By the time the Morning Star’s zinc “nugget” was displayed in Chicago in 1893,
Arkansans had been mining in the Rush district for about five years. Yet it was not the belief that
zinc ores would bring great riches that first lured prospectors to the Rush district. Sometime
between 187916 and 1882, prospectors John Wolfer, Bob Setzer, and J. H. McCabe discovered
what they believed were rich silver ores at the site of the future Morning Star Mine. Long-time
Rush resident Lee Medley recalled that his wife’s grandfather, Jim McCabe, “found the first zinc
ore ever found in Arkansas. It was showing in a bluff by the side of a footsman trail which he
traveled as he was going to his Gristmill at the Old McIntosh….He thought he had found
Gold.”17 Otto Ruhl recalled in “Past and Present of Zinc Mining in Arkansas,” published in the
Mining and Engineering Journal in 1911, that these precious metals hunters thought that “zinc
carbonates and blende were silver, [so they] got together and brought in two smeltermen, who,
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after looking at the ore, also pronounced it silver bearing. They built a rock furnace, charged it
with charcoal, put in their ore, and started the blast. [But] from the opening in the bottom [of the
stone smelter] no silver came, but the prettiest rainbows imaginable floated over the stack of
their blast.”18 These prospectors found the wrong metal. Zinc, not silver, produced the colorful
array of flames that had baffled the hopeful prospectors. Legend suggests that the claimants,
“broke, discouraged and out of grub,” extended an offer to another prospector, Carter Guthrie,
for a can of oysters, worth about $2.50. Guthrie turned down the offer.19 Lee Medley recalled
that the men built and tested the smelter in 1886.20 The “silver” smelter remains today, a symbol
of the early hopes for a precious metals strike at Rush.
What did turn out to be true was that
the ores of the Morning Star, indeed, were very rich, rich in zinc content. Perhaps the highestgrade deposit ever discovered in North America, the “free” ores of the mine, about 200 feet
above Rush Creek, contained from 40 to nearly 75 percent zinc.
The highly rich nature of the Morning Star ores, although similar to other mines in the
district, proved to be important to the miners in both a positive and a negative way. First,
although little is known about who mined the rich deposit prior to Chase’s purchase of the
Morning Star for $3,600 in 1891,21 the ores did not require milling and, therefore, required
limited investment in machinery. On the negative side, however, there were limited quantities of
this highly rich ore due to how they were deposited geologically. For example, the newer
bedrock, which would have been layered on top of the Everton formation (the upper portion of
the Yellville formation) of Ordovician age, exposed millions of years ago by a great body of
water later manifest as Rush and Clabber creeks in the district, contained far greater quantities of
zinc ore (the Joplin ores came from this younger formation, in fact). Over the millennia, after the
Ozarks were uplifted due to tectonic activity, the White River and its tributaries cut deep into the
geologic formations of the regional plateau (the Springfield Plateau), causing portions of the zinc
ores that occurred in much greater quantities to the northwest of Rush to be broken down and redeposited in solutions near fissures and fractures in the limestone and dolomite bedrock of the
Everton formation, later to be exposed by the various tributaries of the White River watershed.
The Morning Star Mine, in particular, contained these rich deposits, made visible on the surface
as a result of the erosion caused by Rush and Clabber creeks.22 Joplin geologist Eric Hedburg
explained the geological process that resulted in the formation of the Rush zinc ores, as follows:
“In this region [north Arkansas zinc field] it can easily be seen that the largest fissure-deposits
[which remained nearly intact in the Joplin area, but 100 to 200 feet below the earth’s surface]
have eroded and washed away, leaving here and there a few patches adhering to the hillsides. In
many instances the whole of the hanging-wall and part of the vein-material have been cut down,
leaving the foot-wall with some ore upon it exposed to full view….The outer crust of the ore thus
exposed has been changed from sulphide to carbonate [the highly rich ores of the Morning Star
known as ‘turkey fat’].”23
What made the Morning Star so unique, in fact, was the predominance of “turkey fat.” A
type of smithsonite, turkey fat was a zinc miner’s dream ore. It not only often contained from 65
to 75 percent zinc oxide, but it was fairly easy to spot in the form of “a beautiful lemon or suphur
yellow color…[that] usually occurs as stalactites or incrustations,”24 appealing even to the casual
observer. The Morning Star contained a variety of rich ores, from different forms of turkey fat
containing about 50 percent zinc, to hydrozincite with 73 percent zinc oxide to “tallow clay,”
also known as “buck fat,” which assayed nearly 11 percent zinc oxide (and would also have
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required milling). These ores, also known as zinc blende, occurred in horizontal beds and in or
near fractures and fissures. The disseminated ore (i.e., ores mixed in gangue material that
required milling) that occurred principally in chert, but also in dolomite, would be targeted later,
especially in the second phase of the Rush district’s development.25
Exposed on the surface of the earth, then, the ores of the Rush Mining District were
easily accessible to prospectors and miners. In time, miners would open numerous mines along
Clabber and Rush creeks to make up what was first called the Buffalo Mining District, but by the
late 1890s became known as the Rush Mining District. In addition to the Morning Star Mine, for
example, the Capps, McIntosh, Philadelphia, Silver Hollow, Red Cloud, Edith, Yellow Rose,
Ben Carney, Monte Cristo, White Eagle, Leader, Beulah, and Lonnie Boy mines would be
worked, especially after 1900, in the Rush district. For the purpose of this study, the focus will
be principally on the Morning Star Mine operations.
Prior to George Chase’s investment in the construction of a 50-ton mill in 1898, most of
the ores of the Morning Star were sacked and hauled by wagon or freighted by barge to rail
points on the Mississippi, destined for St. Louis smelters. In January 1888, miners sent the first
ore barge, probably loaded with ores from the Morning Star, Red Cloud, Silver Hollow, and
Lonnie Boy mines, down the Buffalo to the White River and the rail connection at Batesville.26
At this juncture in the history of the Rush Mining District, the mining techniques would
have been somewhat primitive, in part due to the easy accessibility of the ores as outcrops or in
beds just below the surface, but also because of the difficulties in transporting hard-rock
equipment to the isolated mining camp (the role of the rugged terrain and lack of transportation
is discussed in detail below). At the Morning Star before the late 1890s, miners probably sacked
carbonate ores or turkey fat from open cuts in the trench, or quarry, portion of the mine, or in
outcrops on the side of the mountain. This technique would have required use of some blasting
and shoveling, then sacking of the ores for shipment by wagon to the Rush landing of the Buffalo
River, or on the rugged dirt roads of Marion County to the nearest railroad junction. Barge men
floated the ore-laden rafts, which often tipped over dumping precious ore into the Buffalo
streambed, to the White River, which of course meets with the Mississippi, where they turned
north toward St. Louis and the zinc smelters there. Teamsters hauled the ore-filled wagons to
Yellville, where the ores could be loaded into rail cars for transport to St. Louis or perhaps
Joplin. Miners were able to ship some machinery into the district via the White and Buffalo
rivers, but only when the waters were at high stage. Otherwise, they had to freight it by wagon
over the rugged Ozark terrain.27
By the late 1890s miners had cut adits and drifts into the hillsides above Rush and
Clabber creeks. At some mines, they had also begun to implement the room-and-pillar method
along with underhand bench stoping. Mining companies also blasted shafts at a few of the
mines, the Morning Star excluded.28
The owners of the Morning Star ores probably delayed the implementation of milling
technologies because the turkey fat, or carbonate zinc ores, did not require treatment before they
were smelted. Miners, in fact, found much of the earliest ores imbedded in clay, so they washed
it with bucketfuls of water, let it dry in piles, and then sacked it for shipment. Once these free
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ores played out or were difficult to mine, however, the miners treated lower grade ores with
screens, sluices, and hand jigs to separate the ore from the gangue (waste rock). Hedburg
described these hand jigs as being “about 6 by 6 ft. in size, and 3 ft. deep, containing a suspended
jig-box 2 by 5 by 2 ft. The bottom is either of wire-screen or small grate-bars. The jig is
operated by means of a lever, or jig-pole, 18 ft. long. An expert workman can separate a charge
into gangue and ore from 5 to 8 minutes.”29
The highlight of the 1880 to 1898 period was the discovery of the 12,750-pound zinc
“nugget.” Placed in the Arkansas exhibit at the Chicago World’s Fair in 1893, the prize-winning
ore signaled the beginning of industrial mining at Rush. Unfortunately for George Chase, owner
of the Morning Star, the fickle price of zinc, which plummeted during the depression of the
nineties, modernization would have to wait for more optimal market conditions.30 Regardless,
the Morning Star and other Rush Mining District prospects were attracting the attention of
mining interests outside the state in Joplin and back East.
By 1898 when Chase financed the construction of a 50-ton mill the Morning Star had
already taken on the characteristics of a substantial operation. Miners had mined much of the
rich carbonate ores and began to search for the disseminated or hard-rock ores that required
milling. In addition to the Morning Star trench, where much of the richest ores were found, six
new tunnels had been blasted into the hillside above Rush Creek. Opening Number 1 contained
the coveted carbonate ores among gangue quartzite and slate. Fifty-feet south, miners had dug
the Number 2 tunnel, which contained both carbonate and zinc blende or “black jack.” Miners
soon learned that these first two tunnels or adits were the richest of the six openings. Over the
next 360 feet to the southeast, paralleling Rush Creek, four more “subordinate openings” gave a
solid showing in zinc ores, but were less prolific than the first two tunnels. Chase’s men had
already removed 120,000 cubic feet of material from Number 3 and its walls were still assaying
at 50 percent zinc; Number 4, driven about 90 feet showed about 33 percent zinc content;
Number 5, a 75-foot cut and tunnel contained much lower grade ores of from 10 to 20 percent
zinc; and Number 6 revealed some turkey fat of about 25 percent purity. In all, the zinc ores
occurred in three forms: in impregnated stratified beds; in filled-in irregular pockets near these
beds; and in or near fissures and fractures. E. J. Schmitz, probably a mining engineer from the
Missouri lead-zinc fields, in his “Notes of a Reconnaissance from Springfield, Mo., Into
Arkansas,” (1898) reported that the openings were ripe for modern development because “all the
ore on this property is above the water-level, and there is evidently a large of amount of it,
imperfectly exposed by present developments.”31 The Morning Star and, therefore, the entire
Rush district was poised for its second phase of development from 1898 to 1911.
In his report on the Arkansas zinc fields, Schmitz also pointed out why the Rush district
had languished compared to developments in Missouri, Kansas, and Oklahoma. “The roads are
hilly and rough, and the lack of transportation-facilities has greatly retarded the development of
the mineral resources….[which] have never been worked on a commercial scale.”32 The
engineer’s observation about the ruggedness of the Rush district terrain, which greatly differed
from the relatively flat zinc lands of the Tri-State District, was an understatement. Geologic
forces that were responsible for the rich zinc deposits had also carved deep ravines and valleys
into the Ozarks, especially in the White River watershed. There was little hope for commercial
development, Schmitz and others believed, unless investors constructed a rail line to the site or,
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at least, nearby. Rumors abounded about a possible line, and futile attempts would be made, but
to no avail.
The transportation difficulties, which had always plagued the development of the Rush
district, became a focal point for Chase and other investors (especially from Missouri). The
United States Army Engineers responded in 1896-1898, too, further fueling rumors of a need for
a railroad spur to the mining district. Chief of Engineers W. P. Craighill, Captain William L.
Sibert, and Assistant Engineer William Parkin (who actually conducted the survey of the Buffalo
from December 5 to 20, 1896), in fact, presented a report on the possibilities for the development
of a transportation route on the Buffalo River in early 1897 as mandated by the River and Harbor
Act of 1896.33 They noted that the extreme hazards limited possibilities for development of a
river route for barging ores along the Buffalo watercourse.
The Army engineers observed that the mining community at Rush had experimented with
ore rafts over the course of the first decade of mining in the Rush district. Yet with limited
success: “these boats [rafts made of cedar, telegraph poles, posts, or piles] consist almost
entirely of zinc ore, and the miners figure on building barges to cost $1 for every ton capacity,
and they generally carry a load of about 35 to 40 tons. [However], probably not over six of these
boats go down the river in the course of twelve months.”34 The Morning Star alone produced
more ore in a year than could be transported via the Buffalo. Even if the river was barge-worthy,
Otto Ruhl later observed, “so swift were the currents of these streams [the White and Buffalo
rivers], that the old timers [will] tell you…many a barge of ore is scattered today in the gravel
beds of the rivers near the vicinity” of Rush Landing.35
The experimental journey of the steamboat, Dauntless, in 1896 also revealed the limits of
riverboat freighting of ores on the Buffalo. Gradually making their way to the mouth of Rush
Creek, the crew of the Dauntless had to cut overhanging timber and line the shoals to make it to
their destination. The journey proved that the Buffalo would need a major overhaul to support
commercial levels of freighting: for the White River tributary to be navigable “at all stages of
water can be obtained only by means of locks and dams….and there cost is estimated at
$750,000. In his [Sibert’s] opinion the commerce that would be developed by such improvement
would not justify this expenditure.”36
The Army engineers’ proposal for improving the waterway precluded the possibility of
commercial river freighting and pointed to the district’s need for a better land route: “…if the
overhanging timber was removed and the rock shoals improved by removing loose and solid
rock obstructions that project above the general plane of bed of shoal as was done in White River
between the Rapides and Battesville [sic] in 1895, and by tearing out the fish traps…navigation
could be safely carried on at a stage much lower than at present. It…would put the stream in a
clear condition…which is not the case now.” Craighill calculated that this effort would cost
$11,200 initially, and $2,000 annually “to remove the annual accumulation of snags, etc.”37
With the expectations for commercial production at the mines rising, the miners of Rush held out
little hope for barging to be the most efficient method of transporting their precious cargo down
the Buffalo.
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Phase Two: Early Efforts to Modernize at the Morning Star, 1898-1911
What the Army engineers and mining interests in the area did realize by the end of the
nineteenth century was that there were renewed high expectations for the Morning Star and other
prospects in the Rush district. These expectations, which first visited the district in 1891, when
George Chase purchased the Morning Star Mine from Wolfer and the other claimants, reached a
pitched fever in 1898. That year, Chase constructed the first zinc mill at the Morning Star. On
June 24, 1898, in fact, the Yellville Mountain Echo reported that Chase and an associate, Whit.
Massengale, arrived from Joplin, Missouri, with machinery valued at $5,000 to begin
construction of a 50-ton mill.38
Born in New Hampshire, a Civil War veteran, and recently arrived from Nebraska,
George W. Chase was 55 years old when he began construction of the Morning Star Mill. He
had first invested in the mines a decade earlier with hopes of succeeding in the mining business.
Some years earlier, in fact, he had financed the construction of a sawmill to provide construction
lumber as well as fuel wood for the mining and milling operations in the Rush Mining District.
Known as Captain Chase, the owner of the Morning Star had served as a civil engineer during
the survey for a proposed rail line from Little Rock, Arkansas, to Springfield, Missouri, and had
camped at the Big Spring near the mouth of Rush Creek. During that visit, Chase developed an
immediate interest in the Morning Star deposit, probably believing silver occurred with the zinc.
According to J. H. Hand who later served as an engineer in the district, Chase, who may
purchased an interest in the mine as early as 1888, bought the property in 1891 from the original
claimants, John Wolfer, Andy McCabe, and Al Setzer. Chase then hired these men to work the
property. Soon thereafter, they discovered the giant zinc nugget, later known as “Jumbo,” and
with that the Rush Mining District became the focal point for amateur miners and hopeful
investors from Arkansas.39 The high-grade ores clearly inspired others to invest in the Morning
Star operations, which was financed by seven investors who met annually at stockholders’
meetings in East St. Louis, Illinois. The largest shareholder was W. Q. Seawel (17,100 shares);
then Chase (13,500 shares); John Reid (4,500 shares); J. A. Hartman (4,500 shares); H. Wells
(2,250 shares); C. S. Gray (2,250 shares); L. L. Seawel (900 shares).40 With this background,
Chase and associates became the first major investors in the Rush district and by 1898 was well
on the way to making a successful run at the Morning Star.
Under the guidance of Chase’s new mill superintendent, James H. Ellis, “an expert jig
man” from Galena, Kansas, the mill site took shape in late June and early July, 1898.41 A
construction crew busily prepared a site for the mill, accumulating “immense piles of lumber,”
“hauling foundation rock…for the crusher building,” and stockpiling crushing machinery
shipped from Buffalo City. Other workers were building a road from the mine down the hillside
about 100 feet, “burning lime in the quaint old ditch smelter [built for silver smelting in 1882]”
for the roadbed.42 A week later, despite Chase downplaying his investment as an “experiment,”
the Mountain Echo reported the arrival of still more machinery: “a large duplex pump, steam and
water piping and a lot of T rails for dumping cars.” In addition, Chase purchased a steam boiler
and fueled it with chopped wood from the surrounding hillsides, to power both the mill and, no
doubt, steam-driven drills at the mine.43
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At some point in the operation of the mill, either at the beginning of mill production or
soon thereafter, construction workers built a gravity tramway to transport the ores to the mill. (A
photograph of the mill that appears in Adams’ 1904 study reveals that the tramway was from
four- to eight-feet high.)44 Probably sometime in mid-to-late September, Ellis and his crew had
completed the concentration plant, “working up the old Morning Star dump” to initiate the new
mill.45 By March, 1899, the Morning Star Mill was milling 10-15 tons of ore a day, even though
the crushing equipment had a capacity of 50 tons a day. By the end of the month, mill workers
had milled from $8,000 to $12,000 worth of concentrates.46
Hopes for a sustained boom at Rush surged with the construction of the Morning Star
Mill. Even though it was not the first mill built in the Rush-Clabber Creek area, this plant
excited locals who soon learned what took place once miners transported the ores from the mine
to the mill. Echo Mountain reporter, DeMahler, in fact, gave a succinct definition of what went
on: the term “concentration plant…should be explained for the benefit of the uninitiated…[as] a
combination of machinery adapted to crushing, cleaning and the separation of the ore from the
containing rock and clay.”47
Milling the Morning Star ores was not much more complex than DeMahler suggested.
Because of the high-grade quality of the ores, the Morning Star Mill was what Joplin engineer,
Eric Hedburg, called an “old-fashioned concentrating-mill, of about 50 tons’ capacity” that
probably required an initial capital outlay of around $8,000.48 Such a mill, Hedburg calculated,
cost about $10.25 a day to operate as follows:
1 man at screen……………………………………………………..$1.50
1 man at jig…………………………………………………………..1.75
2 men at the finishing hand-jig………………………………………4.00
Fuel…………………………………………………………………..1.50
Oil……………………………………………………………………0.50
Wear and tear………………………………………………………..1.00
Total
$10.2549
The Morning Star operation probably varied somewhat from these calculations, depending on the
number of men Chase employed and the number of hours a day or even a week that the mill
operated.
The exact machinery and the flow chart of the Morning Star Mill have not been
uncovered. However, an examination of R. A. Conrads’ and M V. Quinn’s “Design of a Mill for
Concentration of an Arkansas Zinc Ore,” (1904) which addressed the milling needs of zinc ores
coming out of Boone County, Arkansas, offers a list of machinery that was being implemented in
the north Arkansas zinc field in the same timeframe. Since the zinc ores of northern Arkansas
shared similar qualities, their list at least provides a comparable milling scheme.
At their proposed mill, they suggested that miners dump their ore cars into a grizzly with
bars. This device separated the ore into small pieces and finer dirt and larger rock. The larger
rock would pass over the grizzly through a chute to one or two jaw crushers. Once crushed the
ores were sent by a roll feeder to a set of rolls, which passed on the finer materials, whereas the
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coarser materials were returned to a bin for re-crushing. Oversize fines would have been sent to
a coarse jig, perhaps a Harz model. The finer ore passed to a fine jig or jigs. After passing
through the jigs, the ore then went to separation tables, probably the Wilfley50 models that varied
depending on the coarseness or fineness of the materials. On the Wilfley tables the materials
were separated, finalizing the concentrate, which after drying was sacked for shipment by wagon
or barge.51 Teamsters then hauled the sacks of rich concentrate, probably 40 to 60 percent zinc
content, eight miles to Buffalo on the White River. Haulers then sold the concentrate to an ore
buyer whose responsibility was to transfer the materials to barges for shipment to Batesville or
Newport where another transfer to a rail line took place.52
Unfortunately for the Rush community, the Morning Star Mill only operated for just
under two years, closing down in July, 1900.53 No doubt, a drop in the price of zinc or an
impasse in the mining or milling process occurred; perhaps Chase was not making a profit as he
expected. Regardless, the first “boom” in Rush’s history took a turn toward a “bust” phase at the
Morning Star. Indicative of the lack of development in Rush was the practice of leasing the
mines to locals or part-time miners. Chase, for instance, leased the Morning Star mines and mill.
The leasers did add another crusher to the mill, bringing daily crushing capacity to 100 tons, but
with limited results. The only known leasers during this time were well-known mining engineer
John Conness Shepherd, who did little with the property but later invested in the Philadelphia
Mine and Mill as well as the Big Hurricane Mill, and a Mr. Farris, who probably leased the
property for about a year.54 Before 1911, others periodically leased the operations from Chase,
who believed that enough ores existed to someday run a 300-ton mill.55
Despite the initial, short-lived mill run at the Morning Star, the Rush district continued to
be the focus of interested zinc mining engineers as well as locals. Boosterism ran high in the
north Arkansas zinc field. From 1900 to 1911, in fact, the greatest flurry of activity seemed to
involve the promotion of the Rush Mining District, rather than actual modernization of it. This
public attention peaked by the time of the 1907 recession, which stifled development at Rush
until the 1910s. In the end, the boosterism won the attention of a Pittsburgh, Pennsylvania,
syndicate that eventually invested in the Morning Star operations in 1911, incorporating the new
Morning Star Mining Company (the same name used by Chase).
The excitement about Rush’s zinc-mining potential that led to this first boom did not
attract enough knowledgeable mining engineers and mill experts that would have been necessary
to take full advantage of the opportunity to exploit the rich mines. Yes, locals searching for
work in the mines and mills did make their way to Rush, resulting in some commercial growth,
especially for merchants and farmers.56 But overall this initial boom seems to have had limited
punch before World War I.
Phase Three: The Morning Star Comes of Age, 1911-1918
Initiation of the “boom” phase from 1911 to 1918 at Rush occurred before 1911 as a
result of not only mining and milling activities in the district, but also because of promotional
efforts made principally by individuals outside of the area. There were several efforts made to
promote the Rush mines. But two publications, in particular, served to highlight the northern
Arkansas zinc field and even gave advice about what had been done incorrectly and how to
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ameliorate the previous errors. They include the promotional tract of the Kansas City, Fort Scott,
& Memphis Railroad, “Wealth in Northern Arkansas, Where Inexhaustible Mineral Riches Lie
Undeveloped,” (ca. 1899) and a special, March 1906 issue of The Lead and Zinc News (a journal
published in Joplin, Missouri), devoted to Arkansas zinc mining.
Probably hoping to inspire the construction of a new line in the Rush district or simply to
promote use of their line for freighting, the railroad company offered the most build up for the
zinc propositions in Arkansas. “Men will sacrifice their lives and endure the hardships of a trip
to frozen Alaska, penetrate the burning deserts of Arizona and New Mexico, or make a fruitless
search in the Rocky Mountains for a chance to dig from the earth its treasures, when at our very
doors, awaiting development, is an empire marvelously rich in zinc and lead, where an
investment of a few hundred dollars, or a few thousand dollars at most, is almost certain to bring
rich returns.”57 Comparing Arkansas to the successful lead and zinc booms in Kansas and
Missouri twenty-five years earlier, the pamphlet claims that development in Rush and vicinity
would net investors a “nest egg” that “will make then financially independent in the very near
future.” To secure their fortune, they should invest in the Morning Star or other nearby
properties because “the visitor to Northern Arkansas cannot comprehend the immensity of the
wealth stored in the Ozarks until he takes a side trip into the Morning Star….This is declared to
be the richest zinc mine in the world—not the richest in daily profit, but the richest in visible
deposit of ore.”58 The giant zinc “nugget” served as evidence of this great mine’s potential
riches.
The promotional railroad pamphlet then described the ongoing operations at the Morning
Star, the McIntosh, the White Eagle, and other prospects in the north Arkansas field. Clearly, the
tract leads the reader to conclude, these activities are the realization of a dream “boom” in the
Ozarks: “The zinc mining boom all over Northern Arkansas is one of wonderful proportions. It
is by no means lacking in picturesque features. There have been no great stampedes as in
California and the Klondike, and there are as yet no big mining camps such as characterize the
Western country, but the stories of the mineral finds prove fascinating to every stranger.” “A
study of the history of the Joplin Galena district will convince the most incredulous….[that] poor
men have reaped rich rewards already in this primitive country. Scores of instances might be
cited where sudden wealth has been acquired by poor men.”59
The railroad company concluded the tract with a discussion of zinc demands nationally
and internationally, an endorsement of the zinc fields by former Arkansas Governor William
Fishback, and company advertisements. Fishback claimed “that some Eastern capitalists have
given $450,000 for a lease upon less than forty acres of zinc lands near Joplin, Mo. I will…find
10,000 acres in Northern Arkansas having nearly double as much zinc per acre, and of a quality
that sells for from $2 to $6 per ton more than the Joplin ores.” The state’s hiring of John C.
Branner, a Stanford University geologist, to the state geologist position was evidence of the
seriousness of the zinc potential.60 The promotional tract then concluded with a map of the rail
line, the schedule of the various trips on “FAST TRAINS,” and the stage line express that could
be used to make their connections to the railway.
Of a more serious and less obvious self-promotional tone was the March 1901 issue of
The Lead and Zinc News devoted “largely to the actual conditions of the Arkansas district.”

II-13

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Illustrating the perspective of mining men involved in the most successful zinc mining district in
the world at Joplin, the issue provides excellent insight into the perception of Rush from trained
engineers and knowledgeable experts in the zinc industry. Well-known mining author, Otto
Ruhl, for example, edited the journal, and mining men of different stripes contributed to the
newsy publication. The Missouri experts realized that the construction of rail lines in the vicinity
of the Arkansas zinc fields offered an opportunity to reassess the isolated properties of Rush and
elsewhere. But it was going to be a difficult task because “many failures,” due to transportation
obstacles and “investors not rational in their deduction,” having given Arkansas a “black eye.”
Rather than let this past reputation prevail, the issue urged, “be fair to Arkansas” and let it
“demonstrate its actual worth by actual development.”61
Then in two separate articles, Doss Brittain’s “Mining Conditions in Arkansas” and
Frank Warning’s “Review of North Arkansas District,” the Missouri mining men evaluated the
Arkansas zinc fields. First, they depicted the current state of development, with its positives and
negatives, at Rush and vicinity, and then they explained why the district had faltered up to that
time. Brittain got to the point in the first paragraph of his essay: “This renewed interest…is the
beginning of a movement which will be the final test of this field and will result in a
determination of the fact of whether Arkansas does or does not contain lead and zinc deposits in
commercial quantities.”62 To date, the Arkansas zinc mines were “mere prospects” in the “stage
of investigation.” The Joplin district, he continued, was at this stage at one time, too, and it
became the greatest zinc and lead district in the United States. “Hasty opinions” about Arkansas,
if not reconsidered, could lead to “erroneous judgment.” The arrival of the St. Louis & Northern
Arkansas rail lines at Yellville and Harrison at the turn of the century, Warning predicted, would
allow for greater development, especially since the zinc ores of the Morning Star and elsewhere
in the Rush district were “remarkably free from iron and with a comparatively small amount of
cadmium.”63
Perhaps the greatest hindrance to development at Rush was the lack of ore buyers in
northern Arkansas. Hired by smelting companies, ore buyers made their way to isolated mine
sites throughout the United States. However, their inability to easily access Rush due to poor
roads, routes often impassible due to flooding streams, and the lack of rail lines, combined with
the limited production for the same reasons, left them little choice in where they would go to
purchase ores. Even the rich ores of the Morning Star could not entice the most ambitious
buyers. Consequently, Rush mining companies often received much lower prices for their ores
due to lack of competition. With only one ore buyer at their disposal, the Arkansas producers
had little choice: either sell their rich ores that assayed at a much higher value than they were
being offered or ship them to the smelters themselves at an exorbitant freighting cost. The
arrival of the railroad in Yellville and Harrison, Brittain and Warning concluded, would alleviate
this problem. Brittain, in offering suggestions to improve Arkansas’ potential, believed that the
arrival of an additional ore buyer in the district in 1905 had improved profitability so much that
“assays are now the sole factors setting the prices of the Arkansas ores, some [especially the
Morning Star ores] which bring top prices.”64
These informative as well as promotional publications proved helpful in bringing mostly
positive attention to Rush and its mines. Yet it was the success of various mines, leading up to
World War I, which attracted new investment in the Rush Mining District. By 1911, for
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instance, investors had developed the Philadelphia and Red Cloud mines, using Joplin
contractors to construct their mills, which shipped several hundred tons of ore a week to Buffalo
for transport to smelters in either the Joplin or St. Louis areas. Prospects abounded in Boone,
Baxter, Marion, Searcy, and Newton counties according to Otto Ruhl, writing in the Mining and
Engineering Journal in August, 1911. Unfortunately, however, Ruhl warned, “MANY
FAILURES DUE TO MISMANAGEMENT” had plagued the Arkansas field. The result had
been mines and mills that were operated “spasmodically” rather than persistently, leaving as
prospects undeveloped mines like the Jack Pot, Bonanza, Silver Hollow, Lion Hill, Beulah, and
McIntosh in the Rush district alone. Many others were similarly poorly managed and left as
blasted “shots into an outcrop.” In the final analysis, Ruhl believed that “bad management” had
deterred large-scale development in Arkansas: “men of any kind of occupation other than trained
mining men have been sent into the field as managers of mining properties and have spent
thousands of dollars wastefully.” One manager, he claimed, “did not know ‘jack’ from lead” and
even “ran everything through the crusher from a 4-ft. drill to a sledge hammer. He ran it for all
the company was worth and then it closed down.”65
Even after investors promised to upgrade the Morning Star to meet the demands of
modern zinc mining, Mining and Engineering World correspondent Cecil Brown lamented the
lack of a rail line into Rush, which had forced companies to haul mill and mine machinery 50
miles “over almost impassable country.” These “extremely adverse transportation facilities”
doubled the cost of getting the equipment to the mine sites. “Reports of ‘experts’ and early wild
cat speculation also have retarded work,” Brown continued. Many men were drawn to the new
field some time ago by reports of mountains of zinc and flaming literature, which told of the ease
with which a fortune could be made by trifling investments.” Only the arrival of the railroad,
even if several miles away at Yellville and Buffalo City, could alleviate these problems, leading
Brown to conclude in 1912 that finally “the old days, with their trying circumstances and their
discouraging conditions are gone….A new era looms before the north Arkansas mining field.
Old prospectors who once left the district in disgust are returning and making good.”66
Despite some optimism, however, this point was clear. The Arkansas zinc fields,
including Rush and the Morning Star operation, needed substantial changes, changes in
management, technology, and expertise, to take the next step toward modernization. That
important step took place when in 1911 a Pittsburgh, Pennsylvania, syndicate infused George
Chase’s staggering operations with the capital necessary to modernize the Morning Star Mine
and Mill.

The Morning Star and the World War I “Boom”
In a July, 1909, article in the Mountain Echo George Chase predicted that the Morning
Star would support a mill with a 300-ton a day capacity. But the new mill would have to address
a major problem plaguing the operation, inefficient separation of metallic zinc from the waste
rock. He claimed that as much as four percent of the zinc content was lost in the “chat pile.” He
then informed the reporter that “it is the intention of the management to run all the chats,
together with the low grade stuff in the dump, through the mill. Not an ounce of ore will be lost
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if there is a machiner to save it.”67 This statement reveals that Chase must have been facing
some problems at the Morning Star. First, he was milling low-grade ores, suggesting that mining
had ceased and Chase and his workers were working the waste piles (although this fact is not
necessarily true). Second, Chase must have been having a difficult time finding skilled mill
men: “if there is a machiner to save it” suggests that no one currently at the operation could
figure out how to save the four percent of zinc being discarded on the tailings pile. And to
alleviate these problems would have required substantial investment in expertise and equipment
at the Morning Star that Chase either was unwilling to, or could not, make. Whatever the
reasons, he sold a majority interest in the property to a Pittsburgh firm in 1911.68
When the Pittsburgh syndicate purchased the majority interest in the mine and mill, the
Morning Star joined the ranks of hundreds of other mining ventures west of the Mississippi that
operated using eastern capital. Although eastern investors were often enticed into buying into
fraudulent scams, especially in the American West, the groundwork had been laid by Chase to
entice more experienced mining men, such as John Conness Shepherd, Jim McCarthy, Ed
Zimmerman, Ed Schofield, and Charles La Vasseuer,69 to become players in the Rush district.
The presence of these proven mining engineers, especially during the World War I boom, and
their willingness to invest, themselves, in various operations insured the funding and expertise
needed to revamp, if not, refurbish old mine and mill works, such as the Morning Star, as well as
the development of dozens of other prospects.
Despite the emergence of new capital and the enlarging of the Morning Star Mill in 1911,
little mining took place in the Rush district until the outbreak of World War I. That inactivity,
however, transformed into a mad rush to the zinc fields in 1915 when the price of zinc soared to
six times its recessional level (see Figure 2 below). The real boom had hit the sleepy community
of Rush, which soon grew from a few dozen inhabitants to perhaps as much as 2,000.70 Men in
search of work flooded into the field from Missouri, Oklahoma, and other Arkansas locales. The
railroad town of Yellville, long-time the most populated city in Marion County, took a back seat
to Rush. Further fueling the boom fever was the long-anticipated construction of a rail line to the
mining district, when in 1915 the Yellville, Rush & Mineral Belt Rail line was supposed to be
connected to Summit, Arkansas, a stop on the Missouri Pacific Railroad. By the end of the
following year, workers had cut a railroad bed from Summit into the Clabber Creek Valley.
Unfortunately for the long-term development of the mining district, however, they never got the
chance to lay the rails before the price of zinc plummeted in 1920.71
Living in tents on wooden platforms, makeshift shacks, and hotel and boarding rooms,
new miners and mill workers made their way to work in the Morning Star, Capps, McIntosh,
Philadelphia, Silver Hollow, Edith, and other mines and mills in the Rush Mining District;
prospectors and investors witnessed the development of more than 200 mines in the north
Arkansas zinc fields. Thomas Shiras, a long-time correspondent who covered regional mining
activities, reported in 1916 that “a man does not need a fortune to start operations [at Rush]. It is
not a trust ridden field owned by a few big corporations. Every man is his own boss who can
raise a grubstake. He can always find some land owner that will stake him with a lease to work
on. He has the same chance as the old placer gold miner of the west had….”72 Clearly, this
boom mentality transformed the Rush district into a prospector’s dream camp even though the
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largest and most successful producers tapped into mining engineering talent and capital outside
of the state.
An entire “New Town” also emerged at the mouth of Rush Creek on the western shore of
the Buffalo, so that miners could gain easier access to the Edith, Yellow Rose, Red Cloud, and
Lonnie Boy mines. Never before had the north Arkansas zinc fields been so overrun with
hopeful laborers as well as experienced mining men. John Conness Shepherd, for example,
brought years of experience in Mexican mines with him. The boom prices inspired the
newcomer, in fact, to lease the Red Cloud, Philadelphia, Monte Cristo, Leader, and other
properties. Like the Morning Star, his mill men installed newer, more efficient machinery
(gravity separation tables, for instance) to extract much higher percentages of the zinc from the
ores than had ever been achieved at Rush. Shepherd’s Philadelphia Mine mill (as well as the Big
Hurricane Mill 40 miles east of Rush) revealed to other investors like George Chase of the
benefits of brining in more efficient equipment, such as Dorr thickeners and Wilfley tables.73
Others constructed mills at the Yellow Rose, Edith, and Sure Pop sites.74
War-time Zinc Milling at the Morning Star
The Morning Star still remained the crown jewel of Rush, however. There the newly
capitalized operation had already prepared for the coming boom. The Morning Star Company
had enlarged the mill and brought in equipment to maximize the use of air, steam, and, finally,
crude oil power both in drilling and blasting at the mines (various openings or tunnels of the
Morning Star and Capps) and in crushing and separating the zinc from those ores at the mill. A
“Special Correspondent” of The Engineering & Mining Journal ventured to the boomtown in
early 1916, giving this report to the wider mining audience: “The system of milling followed is
crushing to about 11/2 in. in jaw crushers, sending this product to coarse rolls, then to screens.
The undersize goes to the coarse jigs, the oversize to fine rolls, and soon on down the line. The
last operation is treating the slimes on tables. Most of the coarse slime product is zinc silicate
and to separate it from the sand requires fine adjustment, the two being so nearly of the same
specific gravity.”75 The Morning Star Mill was probably equipped with either Wilfley or
Butchart concentration tables, the key to separating out the greatest percentage of metallic zinc.
Assessing milling efficiency and capacity in the north Arkansas zinc field as a whole in
1918, Tom Shiras explained the emerging differences during the war-time boom: “Fine grinding
and table concentration are also receiving considerable attention from the operators. Where such
methods are practiced a much better extraction is made, and it is now apparent that many failures
during the early development of the field were largely because of undue metallurgical losses.
Assays made from some of the old tailings piles show grades containing from 5 to 10% metallic
zinc. Many tables [especially Wilfley tables] were installed in 1917, and their use has
diminished much of this loss.”76 The rich Morning Star ores brought more than double the prewar price of $25 to $35 per ton reaching purchase values of from $60 to $80 a ton by 1916. This
increase in profits allowed the Rush companies to implement the use of more efficient crude oil
boilers to operate the drilling and hauling equipment to maximize recovery of the rich ores;
likewise, the profits allowed for investment in concentration tables in milling, maximizing
recovery of metallic zinc in the concentrates.77
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At the Morning Star, the mine company further maximized the mill’s efficiency using a
combination of wood, crude oil, and gasoline-fueled engines, which could be heard for miles
around, to power the mill.78 Regardless, the new mill, no doubt, saved a large portion of the
four-percent zinc that Chase’s first mill had lost at the turn of the century.
By early 1918,
when market conditions began to falter due to overproduction and dropping zinc prices, the
Morning Star Mill had a 200-ton capacity.79
With these new milling capabilities, the Morning Star Company also began to dig deeper
into the disseminated ores in the mountainside above Rush Creek. During the war-time boom,
miners drilled along the faces of old adits, tunnels, stopes, and drifts to blast deeper into the rich
zinc deposits that had made Rush so famous. This more sophisticated approach resulted in
implementation of the room-and-pillar (or stoping) mining technique.
Room-and-Pillar Mining Technique used at the Morning Star
To date, researchers have not uncovered a detailed account of the specific mining
techniques employed at the Morning Star Mine. However, a quick examination of the mine and
its various openings reveals that the Rush miners utilized the room-and-pillar method of mining.
Designed to mine out the richest ores, this method required limited mining engineering
knowledge, fewer laborers, a smaller investment, and limited amounts of resources, such as
timber and steel as compared to deep, shaft mining used in the Missouri and Oklahoma zinc
mines and throughout the American West. The richness of the Morning Star ores, in fact,
allowed the Rush miners to use the room-and-pillar mining method. The smithsonite ores, for
instance, showed metallic zinc values of 51.61 percent (from zinc oxides).80 Such huge
showings made more precise mining techniques unnecessary and exploration and mining into the
very low-grade ores far beneath the surface unlikely. As zinc mining correspondent, Tom
Shiras, noted near the end of the boom: “A miner is no different from the average human being.
He follows the lines of the least resistance [in implementing the room-and-pillar technique].
Most of the orebodies lie in the upper ore-bearing stratas above water level, and are easily mined
in practically dry ground by tunneling and drifting.”81
Perhaps the best description of room-and-pillar mining in zinc comes from Samuel
Weidman’s The Miami-Picher Zinc-Lead District, Oklahoma, published by the Oklahoma
Geological Survey in 1932. In the chapter on “Mining Methods,” composed by C. F. Williams,
the purpose of the room-and-pillar or stoping technique is described as follows: “…the room
and pillar method…consists of the cutting of open stopes [or blast areas into the ore body] with
irregularly spaced pillars….The problem is how to mine the better grade of ore and leave only
the lowest grade for pillars to support the roof or ‘back.’ The structure and formations in the
back of the stope and the width and height of the ore body control the size and spacing of the
pillars….Stopes are opened up radially for the full height of the ores, with pillars [from] twenty
to fifty feet in diameter and properly spaced to support the back, usually thirty to one hundred
feet apart [based on the need of the pillars to protect against cave-ins]. The minimum height of
the working face [where end-of-shift blasting was done] is about six feet….About fifteen percent
of the ore body is left for pillars. Later, when the reserves are depleted, as much as fifty per cent
of the tonnage left in pillars may be recovered by slabbing operations or the complete removal of
certain pillars where this can be accomplished without causing the back to cave.”82
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In the sections of the mine where the height of the ore body was more than ten feet, the
miners may have used “underhand stoping.” Implementing this method, miners stoped the ore
body in a stair-step fashion, cutting deepest at the top of the stope and shallowest at the bottom
(or on the floor) of the stope (see illustration). This method would have allowed the miners to
remove a high percentage of the ore with the least risk of caving.83
Miners implemented drilling, blasting, loading, and hauling of the zinc ores to complete
the duties of getting the paying rock to the mill. The Morning Star miners, no doubt, used the
same or similar drilling techniques as the Oklahoma drillers. Using compressed air or steam
from a central compressor or boiler plant, the miners probably operated water Leyner type
compressed air drills with a pressure of from 70 to 90 pounds that drilled 1.25-inch hollow round
steel bits into the ore body. The miners, equipped with carbide head lights, either worked alone
on a one-man drill or as a team on a two-man drill. They first drilled three-foot long steel bits
into the ore, then added two-foot lengths into the drill hole as it made its way deeper into the ore;
miners did use some drill steels as long as twenty-feet to drive deep into the ore body to
maximize the blasting of the ores. These drill holes, usually varying in length from six to sixteen
feet depending on the position in the stope, served as blasting holes that would be filled with
dynamite for the blasting at the end of each shift. After blasting, miners used jackhammer drills
to break up boulders and to trim the stope’s perimeter to facilitate hand loading of ore cars.
Companies of the zinc region of the Ozarks and Tri-State area generally paid drillers a day-labor
wage or by a bonus and contract system.84
Drillers or powder men blasted at the end of each shift. As Williams explains, “The
heading or breast holes [at the top of the face of the stope] are shot without squibbing [which is a
hollowed opening at the end of the drill hole], but split and stope holes [in the middle and bottom
of the face of the stope] are chambered [or squibbed] before blasting. The heading rounds are
loaded with three-fourths of a box of ammonia dynamite, twelve to fourteen sticks to the hole
…an average heading round breaks about fifty tons of ore. After the split and stope holes have
been squibbed three or four times with fifteen to forty-five sticks of dynamite and washed out,
the breaking charge of two to four boxes of dynamite is loaded and stemmed. The average
Certainly, the miners of the Morning Star
splitter hole will break about 250 tons of ore.”85
varied their blasting techniques dependent upon the nature of the stope and the height of the
stope face. No doubt, the Morning Star miners blasted using similar techniques, perhaps the size
of the blast and the amount of ore being blasted varied, depending on the location within the
mine structure. Some of the richer smithsonite, in fact, came from the sides of the Morning Star
quarry as well.86
Although there are few accounts of miners’ experiences at Rush, Lee Medley
remembered some of the men and the dangers he and others faced working for the Morning Star
and other operations. A Joplin miner named Frank Travis, for example, nearly lost his life when
a baseball size ore chunk flew into the side of his head, opening a gash and knocking a hole in
his skull. Using primitive medical techniques local doctors apparently sewed up the wound after
placing a silver dollar in the hole “to act as a skull bone.”87
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Medley, who began working in the Rush mines when he was fourteen and recalled
miners making $2 for a nine-hour shift, almost lost his life one day working in one of the mines,
probably the Morning Star, during the war-time boom:
That Monday I was working as a helper on a Rock drill that run by steam, we
drilling the last hole, it was called the stope hole, I was on the right side hunced
down like a cowboy around a camp fire, there was a large flat rock laying
on the left side of the drill, I decide I would move around to that side and sit
down as the drill was running in good shape and all I had to do as long as it
kept running was to keep watch. I just bearly got sit down when a large flat
rock that would weigh a ton or more fell exactly where I had been hunched
down on the other side of the drill. If I had been just a very few seconds
longer about moving away from there, that rock would have killed me instantally.
Well it scared both the drill Man and me so bad, he stopped the drill and we
went out to the outside of the mine and sit down. We was talking about
wheather to quit work or not before we both got killed. The Boss came along
and ask us what we was sitting out there for. We told him, then he went back
there, We took the drill down and put it in another mine heading, and I’m pretty
sure no one ever worked another day in that place.88
Medley developed a phobia about working inside the mines sometime after that,
requesting to be allowed to work “running mine cars from the mine to the hopper….I wanted to
be out in the open air, that I had a feeling some men would be killed in that mine soon.” His
boss laughed off Medley’s fears “and said, ‘still scared huh’: But he changed me to the car
running job.” Unfortunately for Logan Setzer and Will Jones, they were not moved from their
mining jobs because “in June of that same year [1916]…both got killed and several more got
HURT in that place where I had quit Working. A big slab rock fell out of the Mine roof and
throwed Logan against a mine car cutting his head smooth off just above his eyes, and it smashed
Will Jones flat killing both them instantally.”89 Although only one other man was killed at Rush
while mining, Medley remembered numerous near misses, including the time when a miner was
trapped beneath a pile of fallen rock and screamed for the others to cut off his foot or leg before
the entire roof caved in. Just as they freed him, “thousands of tons of rock and dirt
caved…which would have buried the whole crew of Men alive.” After the deaths of the two
miners, Medley “quit working at the Morning Star Mine and lots of others did till they got the
Mine in more safer condition.”90
Once the miners blasted the ores, loaders entered the mine at the face of the stope to hand
load the ore into buckets, called “cans,” or cars. The more efficient operators would have placed
iron sheets or wood planks on the mine floor before blasting so that the freed ores could be more
easily shoveled from an even surface. Contracted to do their work, the shovelers, often with the
aid of assistants called “bruno hands,” probably used number two scoops to shovel the ore into
the cars. Shovelers either used sledge hammers or jack hammers to break up boulders too large
to shovel into the cars. To keep track of loaders’ tonnage rates, they placed their number on a
wooden paddle in the ore car, which held from 1,000 to 1,600 pounds of ore. Williams
suggested that a “good shoveler” could load from seventy-five to ninety cars a shift at a cost to
the company of from fifteen to twenty cents a carload.91
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At the Morning Star, the miners, shovelers, or other laborers led mule teams out of the
mine openings with three ore cars in tow. Once the “train” arrived outside the mine, the mule
team leaders directed the ore train along rails to a general line that connected to the gravity
tramway. Under gravity’s force, the ore cars glided down first to an initial “hopper” or ore bin
for temporary storage until the mill operators needed more ore for milling. To return the emptied
cars, the Morning Star Company probably used an electric or air-driven hoist to pull the ore train
back up Rush Mountain to the mine openings for reloading. The company most likely
implemented single drum hoists powered by electricity or air. The drum served to control the
release of cable when the ore cars were lowered to the hoppers and the return of the cable when
hoisting the cars back to the mine.92
Lee Medley recalled that teamsters, among them Sam Matlock, hauled the mined ores
along Rush Creek and through “rough and steep hills” 14 miles to Yellville and a rail connection.
The average team freighted 1,800 to 2,000 pounds of ore. The mining companies paid them 15
cents a hundred weight and when they returned to Rush they brought back loads of merchandise,
blacksmith coal, and mine machinery.93
By 1916, ore buyers coveted the Morning Star and other northern Arkansas zinc ores and
concentrates. The rich, “virgin ores” (smithsonite and calamine, in particular) produced the best
metallic zinc (known as spelter) perhaps in the world. Chemical companies even engaged in
bidding wars over the rich zinc-lased rock because of its value in the manufacture of zinc oxide,
lithophone, and zinc chloride, used in the production of paint pigments, munitions, and other
military weaponry.94 Regardless, both the free carbonates, which did not require milling, and the
high-grade milled concentrates found a ready market among chemical companies, especially in
the northeastern U. S., and zinc smelter operators in Illinois, Missouri, and, near the end of the
war, in Fort Smith and Van Buren, Arkansas.95
The Morning Star operations peaked with implementation of the deeper mining and more
efficient milling techniques put into practice with the outbreak of World War I. The war-time
boom resulted in the most productive period in the history of the Rush Mining District.
Arkansas zinc production peaked in 1916 with 6,815 tons of concentrates, dropping slightly to
6,691 tons the following year (see Figure 2 below). The inflationary markets resulted in a ton of
the rich Rush ores bringing from $60 to $80 per ton, up from $25 to $35 per ton before the war.96
These prices plummeted, however, in the months before the war ended due to a surplus of zinc
and a precipitous drop in demand. With virtually no governmental rules to regulate prices, the
mining industry experienced the closing of most of the mines in the nation, the Morning Star and
others in the Rush district being no exception. Yet despite the initiation of the bust phase in
1918, investors and their engineers continued to search for rich zinc ores, initiating exploratory
drilling into rugged mountainsides throughout the north Arkansas zinc field.97
The precipitous drop in zinc prices as World War I came to a close in 1918 portended an
end to the boom at Rush. Clearly, the lack of federal regulation of inflation
during the war and deflation after the war devastated the national economy. Likewise, limited
economic controls abroad contributed to a worldwide recession that lasted from 1919 to 1924.
And even though a dramatic rise in consumerism would lift the
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Figure 2: Arkansas Production of Zinc Concentrates and Metallic Zinc (short tons), and Zinc
Prices, 1907 to 1924
Year
1907
1908
1909
1910
1911
1912
1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924

Zinc Concentrates Value
1,20l
$31,443
1,455
39,739
994
36,684
1,986
76,777
1,590
45,664
1,881
67,466
1,274
31,966
1,886
44,593
8,531
449,420
18,279
1,052,948
17,969
708,409
2,466
84,783
510
18,170
917
28,925
42
580
425
6,870
444
9,919
13
330

Metal Content Value
474
$55,932
605
56,870
510
55,080
994
107,352
664
75,696
748
103,224
478
53,536
608
62,016
3,209
795,832
6,815 1,826,420
6,691 1,364,964
951
173,082
189
27,594
329
53,298
15
1,500
134
15,276
148
20,128
4
52098

Ave. Price of Zinc per pound
$0.0562
0.0458
0.0531
0.0537
0.0569
0.0693
0.0524
0.0800
0.3110
0.2320
0.1400
0.1110
0.0830
0.0840
0.0560
0.0600
0.0710
0.068099

(Note that the price of zinc increased nearly four fold from 1914 to 1915, reflecting both the out-of-control inflation
in the World War I period and the large new demands for zinc during the war effort.)

international economy out of the doldrums by 1925, leading to a final stand for the zinc miners
of northern Arkansas through 1931, much had remained the same at Rush: the richest ores were
playing out and the isolation of the zinc capital made further, substantial investment in the mines
very unlikely. By 1918, the mine community of Rush has seen its heyday.
Phase Four: The End of Rush’s Zinc Industry
When Tom Shiras reported in February, 1922, in the Engineering and Mining Journal
that “the price of zinc was so low as to prohibit operations, and not a mill in the north Arkansas
field turned a wheel,” the miners of Rush held out hope for the reappearance of another boom.
But it never materialized despite a final production phase from 1925 to 1941 and hopes for
reopening prospects during World War II. Even Edwin T. McKnight, who published “Zinc and
Lead Deposits of Northern Arkansas” in 1935 in conjunction with the Arkansas Geological
Survey, gave an ominous description of the state of the north Arkansas zinc industry after
assessing the final production period of the late twenties and early thirties: “…all the mills are in
varying degrees of dilapidation. Machinery that has cost many hundreds of dollars is rapidly
deteriorating to the point where it can never be salvaged. Many of the shafts and tunnels have
caved, so that they have been inaccessible to examination during the past few years [up to
1935].”100
Ironically, the transportation network in north Arkansas had developed to the point where
trucks could haul ores on state-constructed roads, linking with rail stations on the White River
branch of the Missouri Pacific Railroad. “Beginning in 1927,” McKnight reported, “…a
program of road building in northern Arkansas has left the district with at least a skeletal network
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of good State highways. To this nucleus is being added a system of improved county roads,
especially in Marion County, so that one of the long-standing barriers to the development of the
country is rapidly being removed.” Yet, as Lee Medley recalled, there was little time left in the
history of zinc mining at Rush and other zinc camps in Arkansas. Using old milling and mining
equipment, Rush witnessed its last hurrah from 1925 to 1931.101
The Morning Star Mining Company, in fact, hired a crew of miners and laborers to mine
the Morning Star, Capps, and McIntosh mines above Rush Creek. “The men got $2.00 for 9
hour shifts, and was [sic] glad to get the job,” Medley recalled. Many of the miners worked parttime for the Morning Star, while taking on other jobs, such as blacksmithing and farming, both
which Medley did. Others, like Troy Cowdrey, drove ore trucks that transported the free ores to
Yelleville Station. After the mine and mill closed in 1931, the men who remained continued to
bag free ores that they hauled by truck to Harrison, Arkansas, or Joplin, Missouri, for sale to
operating mills until 1941.102 Lee Medley, who actually stayed at Rush as the postmaster until
the post office closed in the 1950s, realized that the free oreing operations marked the beginning
to the end of industrial zinc mining at the Morning Star and other mines. In addition, free oreing
had dilatory affects on the mines themselves: “The mines paid off better that way [taking out the
richest ores or free ores]….but it damaged the Mines as the Men would only take out the Ore and
leave most all the waste dirt…filling it up so it will cost lots to clean them out.”103
Despite the limited production (see production statistics below) of zinc ores during this
final operational phase, the people of Rush remained optimistic that an even greater boom than
the one during World War I would reinvigorate the declining mining camp. J. H. Hand, who
authored “The Zinc Reserves of Arkansas” in 1927, not only predicted great things for Rush
because “large mine operators are beginning to turn their attention toward the Arkansas Zinc
region,” Denver and Joplin investors were inspecting and drilling in the district, electric power
was being considered for implementation, and “with return of settled weather the new road
between Yellville and Rush will be open to auto-truck traffic,” but he inaccurately reported that
the Pittsburgh, Pennsylvania, syndicate that controlled the Morning Star operations had
“reopened, the mill equipment having been modernized and enlarged to around 700 tons capacity
daily.”104 Apparently, these optimistic observations followed the 1925-1926 hiring of J. K.
Lyons by Theodore Straub, who had purchased the operations from Chase in 1920, as the new
president and general manager of the Morning Star and the construction of a new blacksmith
shop and warehouse at the mill site. The statistics, however, for annual zinc ore production in
the state do not reflect this optimism:
Year
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

Zinc Ore Production (short tons)/Arkansas
102
254
386
224
25
N/A
N/A
N/A
11
68
153

Value
$3,676
7,012
9,453
5,600
605105

924
5,844
N/A
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1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950

182
241
152
123
440
206
181
96
19
303
85
18
31
1
8

18,200
31,330
14,592
12,792
55,440
30,900
33,666
20,736
4,332
69,690
20,740
4,356
8,246
248
2,272106

McKnight recorded that the Morning Star produced 205 tons of concentrates in 1927 and 160
tons in 1928. According to McKnight, the Morning Star Mining Company closed the last mine,
the Capps, at Rush in the spring of 1928.107 This date conflicts with Lee Medley’s account.
Medley claimed that the Rush miners continued to mine using machinery until 1931. Once the
mining companies ceased mining with heavy equipment, the miners did continue to find and then
bag free ores that they then shipped by truck to Yelleville, Harrison, and Joplin.108
The Great Depression halted all mining activity in the north Arkansas zinc field.
Deflated zinc prices and limited demand for the metal translated into the death of the industry in
the Ozarks.
During the 1940s, the federal government made an effort to assess the prospects for
renewed activity at Rush. The first attempt was made in 1939 and the early 1940s, resulting in
the February, 1943, publication of the U. S. Bureau of Mines, “Rush Region, Marion and Searcy
Counties, Ark.,” War Minerals Report 73. Proposing a government stockpile of zinc, the report
estimated that the Morning Star Mine contained an additional 187,000 tons of zinc ores with 4.7
percent metal content and 117,100 tons with 7.5 percent metal content; the Capps Mine likewise
had 102,000 tons with 4.7 percent metal and 69,000 tons with 7.5 percent metal; the Silver
Hollow contained an estimated 240,000 tons of zinc ores of 4.7 percent metal content and
150,400 tons of 7.5 percent metal content.109 These optimistic estimations might have seemed
viable had the report not later predicted a $210,000 price tag to open a new 250-ton-a-day mill,
that exploratory drilling must be conducted, and that introduction of additional, necessary mining
equipment would be required. Furthermore, the report estimated that 500 kilowatts of electricity
would be needed at an additional cost. The Bureau of Mines report then concluded that “the
most effective means for determining the production potentialities of the region would be the
purchasing and stockpiling of ore by the Metals Reserve Co.”110 Like copper, uranium, and
other metals, the federal government was planning for future strategic metals needs, and it was
apparent that for the Rush district to be reinvigorated would require a commitment for
government purchase of the Arkansas zinc. Despite evidence that little ore remained in the hills
of the Rush valley after the United States Army Engineers in 1942 sunk seven diamond-drill
holes in the Rush mine field, the report concluded that the bureau should initiate a more
extensive exploratory drilling program to determine accurately the metal content of the zinc ores
that remained in the Rush valley hillsides.111
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Evan Just reiterated the optimistic prospects for the north Arkansas zinc field in “An
Arkansas Travelogue,” written for the Engineering and Mining Journal in early 1943. “If the
war continues for a few more years, it seems likely that the anticipated dearth of zinc
concentrates will require more attention be paid to the Arkansas deposits….it is natural to
assume that the great revival of activity [in mining in the U. S.] is essentially a ‘war baby’ and
that the restoration of full access to foreign reserves will kill off most of the present
productivity.”112 World War II brought renewed hope for reinvestment in the Rush zinc mines
despite obvious signs that the ores had played out.
Conclusion: Rush, Celebrated Ozark Ghost Town
“Rush is not dead,” recalled long-time resident and son of a former miner Fred Dirst in
1969, “but it ain’t exactly the wildest town I’ve ever seen.”113 On the verge of extinction, the old
zinc mining town had seen better days. In fact, nearly a decade earlier in 1961 Arkansas
Democrat Magazine reporter Martin Holmes wrote: “The Ghosts still walk in the wilderness
valley where Rush Creek runs, but the scattered ruins still visible give only a hint of the roaring
mining town which once flourished on the bank of the Buffalo River.”114 A 1967 article in The
Commercial Appeal Mid-South Magazine titled, “Welcome to Rush, Pop. 4,” reported that
tourists had already targeted Rush as a summertime attraction, a sure sign of the death of the
once-thriving zinc camp, now with ghost-town status. “The buildings are mostly boarded-up,
and at the now-vacant general store, several tin signs advertise a half-dozen brands of snuff that
have long since lost their appeal.”115
Yet one historic characteristic of Rush still remained—isolation. On the way to the ghost
town in 1967, “no sign marks the Highway 14 turnoff, and as the gravel road to Rush narrows
and the hills close in, the temptation to turn back is almost irresistible.”116 This wilderness
remoteness in the Buffalo River watershed, ironically, would be the salvation of the famous zincmining and milling town.
Already by the late 1950s, Rush’s old buildings—such as the Hicks-Medley General
Store, the old “silver” smelter, as well as the exceptional canoeing and bass fishing on the
Buffalo near Rush Landing and the annual blooming of flowers, wild and domesticated, were
attracting visitors. A few residents did stay—the Kastings, Dirst, and Gus Setzer—but Rush was
in a transitional phase, a phase with little hope for renewed mining activity or even new arrivals
who might want to live as back-to-landers. One reporter in 1970 predicted that the memories of
Rush would be lost, especially if a modern highway made its way through town: “Once the road
to Rush is black-topped the ghosts will flee and the historical old mining town will fade a little
farther into the blacktop of the hills.”117 Even after the Rush Historic District gained national
register status in 1986 within the Buffalo National River, Ozarks Mountaineer reporter Evelyn
Wilson Parker wrote, “The National Park Service protects Rush’s remains with care and respect,
but most of its still-standing structures are but moldering skeletons.”118
Invariably these magazine and newspaper articles recalled Rush’s heyday, exaggerating
the zinc towns population at 5,000 people during the World War I boom. They reminisced about
the giant zinc nugget, affectionately known as “Jumbo” among the Ozark miners, and
collectively celebrated its isplay at the 1893 Chicago World’s Fair. Yet they did not lament the
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passing of the zinc mining town. Perhaps the heyday was in the too distant past and the miners,
and even some of their offspring, had passed on. On the other hand, the federal designation of
the Buffalo River as a national river may reflect the gradual acceptance in the Ozarks of the
value of preserving part of the region’s wilderness, and hoping for renewed industrial activity
hardly seemed compatible with the national river system’s mission of protecting wild waters and
their adjacent lands.
When the federal government established the Buffalo National River in 1972 the lands
adjacent to the river gained a new status with wilderness values at the core of their management.
Various threats to the destruction of Rush—the proposed Lone Rock Dam, privatization,
vandalizing, and the ravages of weathering—still remained as factors in the old mining town’s
fate. However, that fate turned toward the preservation of the memory and the ruins of the town
site that remained when Donald Willsey, a Kansas millionaire who in 1971 had purchased the
332 acres where the mining camp once thrived, in turn sold the lands to the National Park
Service in 1983. Introduced himself to Rush during a canoe trip, Willsey had proven to be a
good steward of the old ghost town.119
Finally, when the federal government approved in 1986 the Buffalo National River’s
application to make the Rush Historic District a national register site, the historic ruins and
mining memory would be preserved, perhaps giving local Arkansans a sense of protecting their
industrial past at least in memory. Whatever the reasons for the nonplused attitude about the
ghost town, Rush had attained celebrity status among Arkansas mining towns. What remains of
the once-thriving camp—the foundations of the Morning Star Mill, the skeletal remains of “Main
Street” Rush’s general store and a few homes, glory holes, mine tunnels, and tailings piles as
well as other residential, commercial, and industrial remnants—serves as a reminder of the
heyday of zinc mining at Rush during the World War I boom. That memory provides a
framework for Ozark mountain life and work and reveals the role the Rush Mining District
played in the burgeoning zinc industry with its rich ores, “Jumbo,” the largest zinc nugget ever
discovered, and how this former ghost town made contributions to the emergent great power,
United States, during that nation’s rise to world preeminence in the first half of the twentieth
century. Those memories and that contribution give national, regional, state, and local meaning
to the now-preserved mining district that sits at the center of one of the nation’s most coveted
scenic rivers.
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II. Cultural Resources of the Morning Star Mine Unit, Rush Historic District, Buffalo
National River
Introduction
In 1985 Suzie Rogers submitted a National Register nomination for the Rush Historic
District. In the successful application, Rogers, a long-time Park Historian at Buffalo National
River, provided an insightful narrative of the history of mining at Rush as well as a
comprehensive list of the cultural resources, many which have brief biographies, in the National
Park Service site.
In addition, she included a hand-drawn map marked with numbers
corresponding to the location of each of the historic resources and ruins (a similar computergenerated, GIS, map would be a helpful tool for interpreting the district), a series of historic
photographs, and a thorough bibliography. Through the efforts of Rogers and others at the
Buffalo National River the Rush Historic District was entered in 1987 into the National Register
of Historic Places. The thoroughness of application’s examination of the material culture serves
as the basis for the following list of the Morning Star Mine unit’s cultural resources:120
Contributing Resources from the National Register Nomination
Standing Buildings and Structures
1. Bundy House, ca. 1899.
2. Washhouse, ca. 1899.
3. Kastning House, ca. 1899
4. Storekeeper’s House, ca. 1899.
5. Taylor-Medley General Store, ca. 1899.
6. Smelter, 1882.
7. Blacksmith Shop, 1925. The warehouse addition collapsed and is a ruin site.
8. Hicks General Store, 1916.
9. Morning Star Mine Office, ca. 1911.
10. Smith House, ca. 1899.
11. Morning Star Mill ruins, constructed in 1898; enlarged probably in 1903 and in 1911;
refurbished in 1926.
12. Mill Tramway ruins, constructed in 1898, enlarged ca. 1911.
13. Rockhouse ruins, ca. 1911.
14. Oil Storage Building ruins, ca. 1911.
15. Pumphouse ruins, ca. 1911.
16. Tailings dumps, ca. 1898-1927.
17. Hicks Hotel ruins, ca. 1903.
18. “Pop” Campbell House ruins, ca. 1915.
19. McIntosh Mill ruins, ca. 1900; remodeled in 1915.
20. McIntosh Hotel ruins, 1900.
21. McIntosh Livery ruins, ca. 1900.
22. Rush “Hilton,” ca. 1915.
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Mines and Mining Areas
23. Morning Star Waste Rock Pile, ca. 1898-1931.
24. Morning Star Roadbed, summer, 1898.
25. Morning Star Mines, Morning Star Mining Company, active 1882-1935.
26. Shallow pits and prospecting holes above Rush Creek, 1880s-1930s.
27. Morning Star Mine Trail, 1890-1935.
28. Ben Carney Mine, active 1894-1931.
29. Capps Mine, active 1915-1935.
30. Capps Mine Road, active 1915-1935.
31. McIntosh Mine, active 1888-1919.
32. Mine Shaft, McIntosh Mill area.
33. Mine Tunnel, McIntosh Mill area.
34. McIntosh Waste Rock Pile, ca. 1890s-1920s.
Roadbeds and Transportation Routes
35. Old Rush Creek roadbed and crossing, 1850s-1964.
36. Hicks Hill road trace, ca. 1900-present.
37. McIntosh roadbed and spurs, ca. 1900-1930s.
38. Dirt roadbed trace crossing Buffalo River, 1915 and earlier.
39. Roadbed of principal street in New Town, 1915 and earlier.
40. Clabber Creek roadbeds, late 1880s-present.
41. Clabber field roadbed, ca. 1900s-1960s.
42. Ore Wagon road, 1880s-present.
43. Graded Narrow-Gauge railroad bed, 1915.
Site Areas
44. Brantley House ruins, ca. 1899.
45. Morning Star Livery, ca. 1899.
46. Mulholland buildings, 1900-1920; store, house, barn, sawmill.
47. Goatley House site, ca. 1899.
48. Cold Springs Hollow Structures site, ca. 1910-1920.
49. Mine Manager’s House site, ca. 1925.
50. Couthouse site, ca. 1916.
51. Morning Star Houses and Doctor’s Office site, ca. 1899.
52. Pat McCormick House site
53. House site ruins from 1916 photograph.
54. House and Barn site, ca. 1900.
55. Hicks Rental Houses sites, 1915.
56. Con Medley House site, ca. World War I period.
57. William Fernimen Store site, 1906-1918.
58. Vicker Springs Hosue site, ca. 1900.
59. Messer General Store site, 1910-1917.
60. Exeter town site, 1887-1890s.
61. “New” Town site, 1915-1920.
62. Silver Hollow Mill site, 1903.
63. Keystone town site, active 1904-1919.
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III. List of Maps, Diagrams, Photographs and Drawings Related to the History of Rush and
the Morning Star Mine (illustrations follow)
1. “Map of the United States Showing Location of Important Zinc-Producing Districts, Zinc
Smelters, Zinc Oxide Plants, and Electrolytic Zinc Plants,” in Mineral Resources of the
United States, 1915, Part I, Metals (Washington, D. C.: Government Printing Offices,
1917).
2. Map, “North-Central Arkansas Lead and Zinc Region,” in Dale Alan Richards, “The
Rush Creek District, Marion County, Arkansas,” The Mineralogical Bulletin v. 24 (JulyAugust, 1993), 286; caption reads, “Mines and transportation facilities of the northcentral Arkansas zinc and lead region. Rush isolated in the southeastern corner of
Marion County. Dates denote the arrival of regular railroad service.”
3. “An 1889 map of the lower Rush Creek district showing locations of zinc, copper and
silver prospects (Anonymous, 1889). Although zinc is the only metal found in anything
approaching economic quantities, rumors of silver and gold discoveries on Clabber Creek
persisted until at lest 1902,” in Richards, “The Rush Creek District,” 288.
4. Map of the “Mines of the Rush Creek District,” in Richards, “The Rush Creek District,”
292.
5. Map of the “Topography of the Rush Creek District,” in Louis C. Brichta, U. S. Bureau
of Mines, “Investigation of Rush Creek Zinc District, Marion County, Ark.,” Report of
Investigations 4488 (Washington, D.C.: U.S. Department of the Interior, July, 1949),
Figure 1.
6. Map of the “Areal Geology of the Rush Creek District,” in Louis C. Brichta,
“Investigation of Rush Creek Zinc District,” Figure 2.
7. Geological drawing of a “Section Across Rush Creek showing the depressed syncline an
the probable reversed faults,” in John C. Branner, Annual Report of the Geological
Survey of Arkansas for 1892, Volume V, The Zinc and Lead Region of North Arkansas
(Little Rock, AR: Thompson Lith. and Ptg. Co., 1900), Figure 58, 183.
8. Geological drawing of “Yellow smithsonite (radiate) formed in crevices in the chert,
Morning Star Mine,” in John C. Branner, Annual Report, Figure 69, 197.
9. Geological drawing of “Zinc blende in beds of dolomite and chert and in veins across the
beds, Morning Star Mine,” in John C. Branner, Annual Report, Figure 64, 192.
10. Geological drawing of “Altered siliceous rock with zinc blende and quartz, Morning Star
Mine,” in John C. Branner, Annual Report, Plate 32.
11. Photograph of “Restored Smelter, Rush Historic District, Buffalo National River,”
photograph by Suzie Rogers, 1985.
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12. Photograph of “A 5700-kg smithsonite boulder from the Morning Star Mine which
received a gold medal at the 1893 Chicago World’s Fair,” Kansas City, Fort Scott &
Memphis Railroad, 1899).
13. Photograph of an “Open Cut at the head of the slope, Morning Star Mine,” (ca. 1900) in
John C. Branner, Annual Report, Plate 30.
14. Photograph of a “Face of an open cut at the Silver Hollow mines, showing nearly vertical
joints filled with limonite,” in John C. Branner, Annual Report, Plate 35.
15. Photograph of a “View of Rush Post Office and Morning Star Mine and Mill. (Courtesy
of Mr. Bryan Snyder, general passenger agent St. Louis and San Francisco Railway,” in
G. I. Adams, “Zinc and Lead Deposits of Northern Arkansas,” USGS, Professional Paper
no. 24 (Washington, D.C.: Government Printing Office, 1904), Plate 22.
16. Photograph of Miners posing in a workshop at the Morning Star operation, Rush,
Arkansas, 1915. National Park Service photograph/Harley Myles Collection, Harrison,
Arkansas, Headquarters, Buffalo National River.
17. Photograph of Main Street Rush with unidentified man standing on the porch of a store
and horse and buggy parked in front, 1915. National Park Service photograph/Bessie
Kastning Collection, Harrison, Arkansas, Headquarters, Buffalo National River.
18. Photograph of the Taylor-Medley General Store in Rush, Arkansas. National Park
Service photograph taken by Suzie Rogers, Harrison, Arkansas, Headquarters, Buffalo
National River, 1984.
19. Photograph of the “Morning Star Mill. Connected with mine above by gravity tram,” (ca.
1904) in G. I. Adams, “Zinc and Lead Deposits,” Plate XXI B.
20. Photograph of the “Concentrator of 200-ton Capacity at Morning Star Mining Co. plant,
mining and milling zinc ores at Rush, Ark.,” in the Engineering and Mining Journal,
February 16, 1918, 329.
21. Hand drawing of the Morning Star Mill foundations and other ruins, 1985. National Park
Service, Historic Structures Drawing, Suzie Rogers and H. J. and Elizabeth Wirth.
22. Diagram of the “Flow Sheet of Bird Dog Mine,” in Samuel Weidman, The Miami-Picher
Zinc-Lead District, Oklahoma, Bulletin No. 56 (Norman, O. K.: Oklahoma Geological
Survey, April, 1932), Figure 10.
23. Drawing of a “Sectional view of Blake-Type Breaker” (jaw crusher) in Robert H.
Richards and Charles E. Locke, A Text Book of Ore Dressing (New York, N. Y.:
McGraw-Hill Book Company, Inc., 1925), Figure 5a, 9.
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24. Drawing of a “Plan of Blake-type breaker” and key to this figure and Figure 5a (#23) in
Richards and Locke, A Text Book of Ore Dressing, Figure 5b and key, 9.
25. Drawing of a “Revolving Trommel,” in Richards and Locke, A Text Book of Ore
Dressing, Figure 78, 116.
26. Drawing of “A series of trammels driven by toothed gears,” in Richards and Locke, A
Text Book of Ore Dressing, Figure 77, 116.
27. Photograph of a “Standard straight line type of rolls,” in Richards and Locke, A Text
Book of Ore Dressing, 24.
28. Drawings of Hancock jig in Richards and Locke, A Text Book of Ore Dressing, Figures
114, 114a, and 114b, 174.
29. Drawing of a “Hodge jig,” in Richards and Locke, A Text Book of Ore Dressing, Figure
116, 180.
30. Drawing of “The Impact Screen,” in Richards and Locke, A Text Book of Ore Dressing,
Figure 73, 113.
31. Photograph of a “No. 6 Wilfley Table,” in Richards and Locke, A Text Book of Ore
Dressing, Figure 133, 208.
32. Drawing of diagram of the “Woodbury System, Longitudinal Section,” in Richards and
Locke, A Text Book of Ore Dressing, Figure 117a, 180-81.
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1. Map of the United States Showing Location of Important Zinc-Producing
Districts, Zinc Smelters, Zinc Oxide Plants, and Electrolytic Zinc Plants,” in Mineral Resources
of the United States, 1915, Part I, Metals (Washington, D. C.: Government Printing Offices,
1917).

2. Map, “North-Central Arkansas Lead and Zinc Region,” in Dale Alan Richards, “The Rush
Creek District, Marion County, Arkansas,” The Mineralogical Bulletin v. 24 (July-August,
1993), 286; caption reads, “Mines and transportation facilities of the north-central Arkansas zinc
and lead region. Rush isolated in the southeastern corner of Marion County. Dates denote the
arrival of regular railroad service.”
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3. Map of the “Mines of the Rush Creek District,” in Richards, “The Rush Creek District,” 292.

4. Map of the “Mines of the Rush Creek District,” in Richards, “The Rush Creek District,” 292.
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5. Map of the “Topography of the Rush Creek District,” in Louis C. Brichta, U. S. Bureau of
Mines, “Investigation of Rush Creek Zinc District, Marion County, Ark.,” Report of
Investigations 4488 (Washington, D.C.: U.S. Department of the Interior, July, 1949), Figure 1.

6. Map of the “Areal Geology of the Rush Creek District,” in Louis C. Brichta, “Investigation of
Rush Creek Zinc District,” Figure 2.
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7. Geological drawing of a “Section Across Rush Creek showing the depressed syncline an the
probable reversed faults,” in John C. Branner, Annual Report of the Geological Survey of
Arkansas for 1892, Volume V, The Zinc and Lead Region of North Arkansas (Little Rock, AR:
Thompson Lith. and Ptg. Co., 1900), Figure 58, 183.

8. Geological drawing of “Yellow smithsonite (radiate) formed in crevices in the chert, Morning
Star Mine,” in John C. Branner, Annual Report, Figure 69, 197.
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9. Geological drawing of “Zinc blende in beds of dolomite and chert and in veins across the
beds, Morning Star Mine,” in John C. Branner, Annual Report, Figure 64, 192.

10. Geological drawing of “Altered siliceous rock with zinc blende and quartz, Morning Star
Mine,” in John C. Branner, Annual Report, Plate 32.
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11. Photograph of “Restored Smelter, Rush Historic District, Buffalo National River,”
photograph by Suzie Rogers, 1985.

12. Photograph of “A 5700-kg smithsonite boulder from the Morning Star Mine which received
a gold medal at the 1893 Chicago World’s Fair,” Kansas City, Fort Scott & Memphis Railroad,
1899).
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13. Photograph of an “Open Cut at the head of the slope, Morning Star Mine,” (ca. 1900) in
John C. Branner, Annual Report, Plate 30.

14. Photograph of a “Face of an open cut at the Silver Hollow mines, showing nearly vertical
joints filled with limonite,” in John C. Branner, Annual Report, Plate 35.
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15. Photograph of a “View of Rush Post Office and Morning Star Mine and Mill. (Courtesy of
Mr. Bryan Snyder, general passenger agent St. Louis and San Francisco Railway),” in G. I.
Adams, “Zinc and Lead Deposits of Northern Arkansas,” USGS, Professional Paper no. 24
(Washington, D.C.: Government Printing Office, 1904), Plate 22.

16. Photograph of Miners posing in a workshop at the Morning Star operation, Rush, Arkansas,
1915. National Park Service photograph/Harley Myles Collection, Harrison, Arkansas,
Headquarters, Buffalo National River.
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17. Photograph of Main Street, Rush; unidentified man standing on store porch with horse and
buggy parked in front, 1915. National Park Service photograph/Bessie Kastning Collection,
Harrison, Arkansas, Headquarters, Buffalo National River.

18. Photograph of the Taylor-Medley General Store in Rush, Arkansas. National Park Service
photograph taken by Suzie Rogers, Harrison, Arkansas, Headquarters, Buffalo National River,
1984.
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19. Photograph of the “Morning Star Mill. Connected with mine above by gravity tram,” (ca.
1904) in G. I. Adams, “Zinc and Lead Deposits,” Plate XXI B.

20. Photograph of the “Concentrator of 200-ton Capacity at Morning Star Mining Co. plant,
mining and milling zinc ores at Rush, Ark.,” in the Engineering and Mining Journal, February
16, 1918, 329.
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21. Hand drawing of the Morning Star Mill foundations and other ruins, 1985. National Park
Service, Historic Structures Drawing, Suzie Rogers and H. J. and Elizabeth Wirth.

22. Diagram of the “Flow Sheet of Bird Dog Mine,” in Samuel Weidman, The Miami-Picher
Zinc-Lead District, Oklahoma, Bulletin No. 56 (Norman, O. K.: Oklahoma Geological Survey,
April, 1932), Figure 10.
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23. Drawing of a “Sectional view of Blake-Type Breaker” (jaw crusher) in Robert H. Richards
and Charles E. Locke, A Text Book of Ore Dressing (New York, N. Y.: McGraw-Hill Book
Company, Inc., 1925), Figure 5a, 9.

24. Drawing of a “Plan of Blake-type breaker” and key to this figure and Figure 5a (#23) in
Richards and Locke, A Text Book of Ore Dressing, Figure 5b and key, 9.
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25. Drawing of a “Revolving Trommel,” in Richards and Locke, A Text Book of Ore Dressing,
Figure 78, 116.

26. Drawing of “A series of trammels driven by toothed gears,” in Richards and Locke, A Text
Book of Ore Dressing, Figure 77, 116.
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27. Photograph of a “Standard straight line type of rolls,” in Richards and Locke, A Text Book of
Ore Dressing, 24.

28. Drawings of Hancock jig in Richards and Locke, A Text Book of Ore Dressing, Figures 114,
114a, and 114b, 174.
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29. Drawing of a “Hodge jig,” in Richards and Locke, A Text Book of Ore Dressing, Figure 116,
180.

30. Drawing of “The Impact Screen,” in Richards and Locke, A Text Book of Ore Dressing,
Figure 73, 113.
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31. Photograph of a “No. 6 Wilfley Table,” in Richards and Locke, A Text Book of Ore
Dressing, Figure 133, 208.

32. Drawing of diagram of the “Woodbury System, Longitudinal Section,” in Richards and
Locke, A Text Book of Ore Dressing, Figure 117a, 180-81.
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ABSTRACT
During late winter 2004, Fever River Research conducted an archaeological survey for
the National Park Service (NPS) of the abandoned town site of Rush, Marion County, Arkansas
and the related Morning Star Mine and mill complex. During the period 1885-1931, Rush was
one of the principal centers of zinc mining in Arkansas. The ruins of the abandoned mining
center have been incorporated within the Rush Historic District, which was listed on the National
Register of Historic Places in 1987. The district covers 1,316 acres of land along the lower
reaches of Rush and Clabber Creeks and an adjoining section of the Buffalo River, and lies
entirely within the boundaries of Buffalo National River, a unit of the NPS. The Morning Star
Mines Survey Documentation Area—which is the focus of this study—is located at the western
(or upper) end of the Rush Historic District and covers much of the property once owned or
utilized by the Morning Star Mining Company, one of the earliest and most important mining
companies in the region. It also includes the best-preserved part of the historic district, having a
number of extant houses, a general store, blacksmith shop, and smelter, in addition to the ruins of
a large concentrating mill and other structures. The project consisted of a pedestrian survey of
the study area and the documentation of all above grade cultural resources through measured
drawings, sketch maps, and GPS coordinates. Information collected from the survey has assisted
in planning and improving the Morning Star Interpretive Trail, a key component of which was
the installation of new wayside exhibits.
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INTRODUCTION
The Rush Historic District is located in Marion County, in the rugged Ozark Mountains
of northwestern Arkansas, and lies within the boundaries of Buffalo National River, a unit of the
National Park Service (NPS). During the late nineteenth and early twentieth century Rush was
one of the centers of zinc mining in Arkansas. It reached its peak of prosperity in World War I
and went into a decline soon afterwards. The Rush Historic District does not represent a single
contiguous property, but rather a concentration of multiple mines, processing mills, town sites,
and isolated commercial and domestic sites clustered along Rush and Clabber Creeks and at the
intersection of those creeks with Buffalo River. The Rush Historic District was listed on the
National Register of Historic Places in 1987. Since that time, the NPS has interpreted the
historic district and developed a trail system through it.
In 2003, the NPS contracted with Fever River Research (FRR) to conduct an
archaeological survey of the Morning Star Mines Survey Documentation area. This area is
located at the western (or upper) end of the Rush Historic District and covers much of the
property once owned or utilized by the Morning Star Mining Company, which was one of the
oldest and most important mining companies in the region. It also includes the best-preserved
part of the historic district, having a number of extant houses, a store, blacksmith shop, and
smelter, in addition to the ruins of a large concentrating mill and other structures. The proposed
survey was to cover a core area comprising 26 acres, and—time providing—a larger 67-acre
tract (including the core area). Information collected from the survey was to assist in planning
and improving the Morning Star Interpretive Trail, a key component of which was the
installation of new wayside exhibits. The project was funded through the NPS 20% Recreation
Fee Demonstration Program.
The scope of work for the Morning Star Mines Survey Documentation called for a
pedestrian survey to be conducted of the study area and for the documentation of all above grade
cultural resources through measured drawings, sketch maps, and selective GPS coordinates. In
addition to describing the structural data gathered in the field, the final survey report was to
include recommendations for trail routes, suggestions for interpretive information, and Arkansas
Archaeological Survey Site Forms for any new sites identified. Fever River Research conducted
its field survey primarily in late February and early March 2004, with limited additional work
being conducted in May of that year. The results of the survey are detailed in the report below.
The historical context provided is intended to compliment the one presented by Dr. Christopher
Huggard in “Rush: Capital of the Northern Arkansas Zinc Field”—an independent study
prepared in conjuncture with the Morning Star Mines Survey Documentation project (Huggard
2004).
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PROJECT AREA

Figure 1. United States Geological Survey (USGS) map of Arkansas showing the location
of the project area (USGS 1994).
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MORNING STAR MINES SURVEY
DOCUMENTATION PROJECT AREA

NR BOUNDARIES
RUSH HISTORIC DISTRICT

Figure 2. Composite of USGS topographic maps of the Rea Valley and Cozahome Quadrangles showing the Morning Star
Mines Survey Documentation project area in relationship to the Rush Historic District (USGS 1966a, 1966b).
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PREVIOUS RESEARCH
The earliest research on the Rush area focused on the geology and zinc resources found
there. The first of these was John C. Branner’s The Zinc and Lead Region of North Arkansas,
which was based on an 1892 survey and issued as Volume 5 of the Annual Report of the
Geological Survey of Arkansas for 1892 (Branner 1900). The report was not actually published
until 1900, however. Branner’s report provides photographs and detailed descriptions of some of
the earliest mines opened in the region, including the Morning Star Mine. In 1901, H. F. Bain,
C. R.Van Hise, and George I. Adams issued their “Preliminary Report on the Lead and Zinc
Deposits of the Ozark Region” in Part II of the Twenty-Second Annual Report of the United
States Geological Survey to the Secretary of the Interior 1900-1901 (Bain et al. 1901). The
following year, Eric Hedburg published an article entitled “The Missouri and Arkansas ZincMines at the close of the 1900” in Volume 36 of the Transactions of the American Institute of
Mining Engineers (Hedburg 1902). In 1904, George I. Adams prepared a separate report entitled
Zinc and Lead Deposits of Northern Arkansas, which was issued as United States Geological
Survey Professional Paper No. 24 (Adams 1904). These early works came in rapid succession
of one another, and they provide an important glimpse into the mining activities at Rush during
its first boom. A number of other articles on zinc mining in northern Arkansas also were
produced during this period. In 1935, Edwin T. McKight’s Zinc and Lead Deposits of Northern
Arkansas was published (McKnight 1935). McKnight’s report summarizes the history of zinc
mining in the region and details the locations, dates of operation, and level of production for the
different mines at Rush. The geological map that was included as an insert in the report (entitled
“Map of Northern Arkanas Lead and Zinc Region Showing the Location of Mines and
Prospects”) is a particularly useful source. Based on a survey conducted in 1928-1929, this map
shows the locations of major mines, concentrating mills, commercial buildings, and residences.
In the modern era, the majority of research on Rush has been conducted or sponsored by
the NPS. This work began in earnest following the NPS’ acquisition of the lands encompassing
the Morning Star Mine in 1983 and continues to this day. The NPS has pursued a broad
approach in its research on Rush, compiling written records, oral histories, maps, and historic
photographs documenting the mining properties and any other cultural resources present in the
area. Some of the primary source material the NPS has on file at Buffalo National River was
collected earlier in the century by Lee Medley, a long-time resident of Rush. In 1955, Medley
wrote a short, fifteen-page personal memoir detailing his recollections of the area and its mining
heyday, which is an invaluable resource for researcher today.1 Complimenting Medley’s
memoirs are the interviews the NPS has conducted with other past residents of the Rush Valley,
including Bessie Kastning (Lee Medley’s daughter), Ware Laffoon, Helen Lack, Nadine
1

Modern scholars researching the history of Rush are deeply indebted to Lee Medley. Medley worked for the
Morning Star Mining Company, first as a miner and later as blacksmith, before running a general store at Rush.
While employed as a merchant, he also served as the local justice-of-the-peace and postmaster at different times.
Medley appreciated the history of Rush, and the records of many of the mining companies and stores that once
operated there eventually came into his possession, as did many photographs of the mines and mills. The records
Medley collected were passed on to his daughter, Bessie Kastning, after his death. Kastning’s photographs of Rush
represent one of the largest and most significant collections of historic images for the mining community. She has
shared these photographs with the NPS and has participated in its oral-history project.
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Goodall, Milton Snipes, and Fred Dirst, among others. These interviews, which are currently
being transcribed, provide a wealth of site-specific information. Much of the NPS research on
Rush has been directed by Suzanne Rogers, in her capacity as a historian at Buffalo National
River. Rogers has conducted an extensive pedestrian survey of Rush and compiled the first
resource inventory for the area. This information served as the basis for the National Register
Nomination she prepared for the Rush Historic District in 1986 (Rogers 1986). In 1989, the
Southwest Regional Office of the NPS prepared a special study of the Rush Historic District.
Although primarily focused on exploring preservation alternatives for Rush, the study provides
an excellent summary of the history, occupation periods, and built environment of the historic
district (NPS 1989).
Several histories touching on Rush have been published by non-government sources in
recent years. One of these is Vicki A Roberts’ The Mining Era of Marion County, Arkansas
(2003). Roberts’ work covers the different mines in the area, giving dates of operation and
patent information on mining claims. It also provides transcriptions of period newspaper
articles. Although very informative, the sources used in the work are not well cited. Dwight
Pitcaithley’s Let the River Be: A History of the Ozarks Buffalo River (1987) provides a historical
overview of the Buffalo River watershed that also touches upon on Rush and the zinc-mining era
in northern Arkansas.
A number of previous archaeological investigations have been undertaken in the Rush
Historic District. Most of these studies have dealt with the prehistoric resources in the area,
primarily at the lower end of the valley. In 1922, Mark Harrington explored the area and
identified two village sites located on opposite sides of Rush Creek at its juncture with the
Buffalo River. After the Arkansas Archaeological Survey was created in the 1960s, the sites
identified by Harrington were recorded as the 3MR51 and 3MR80 (Dirst Site) (Spears et al.
1986:5). In 1980, NPS archaeologists conducted preliminary archaeological testing at seven
sites located within Buffalo National River, preliminary to the improvement of access roads and
recreational facilities. One of the areas tested was 3MR51, previously identified by Harrington.
The White Eagle Mill, a zinc concentrating plant, was located within the boundaries of this site
but was not a subject of investigation (Sierzchula 1984:13-27). In 1984, Historic Preservation
Associates (HPA) conducted an archaeological survey for a realignment of the Rush Road
through the historic community of Rush. Their survey report, although very brief, did document
building remains along the road, including that of an old pump house associated with the
Morning Star Mill (Klinger and Cande 1984). In 1986, Spears Professional Environmental and
Archaeological Research Service (SPEARS) carried out testing at four locations within the
proposed Rush Development Area, around the junctures of Rush and Clabber Creeks with the
Buffalo River. Sites 3MR52 and 3MR80 were tested, as was 3MR157 (George Williams Site), a
previously unrecorded site. These sites revealed intense prehistoric use of the Rush
Development Area from the Late Archaic through the Mississippian periods (Spears et al.
1986:3-5). The Arkansas Archaeology Survey subsequently sponsored two more seasons of
investigations at 3MR80 in 1988 and 1990 (Sabo et al. 1990, Guedling et al. 1992). In
November 1987 and February 1988, NPS archaeologists conducted a survey of the proposed
Rush Loop hiking trail, which was to run around Rush Mountain between the Rush “Ghost
Town” and Rush Landing. The survey identified five small prehistoric sites on the slopes of
Rush Mountain, none of which were considered significant. Two of the sites consisted of
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isolated, potentially re-deposited artifacts, while the other three (3MR159, 3MR160, 3MR161)
represented specialized lithic workshops exploiting the natural chert exposures on the mountain
(Colemand and Dec 1988:43-53).

GEOGRAPHIC AND HISTORIC SETTING
Location
The Rush Historic District extends across portions of Sections 9, 10, 11, and 15 of
Jefferson Township (Township 17 North, Range 15 West) in southwestern Marion County. It
lies fourteen miles southwest of Yellville, the county seat, and thirty-five miles southwest of
Harrison, where the Buffalo National River headquarters are located. Geologically, this area is
part of the Ozark Plateau, and the terrain is rugged, being characterized by steep, heavily
dissected ridges intersected by narrow hollows and stream valleys. The two principal streams in
the area are Rush and Clabber Creeks, which originate in central Marion County and eventually
flow into the Buffalo River. In the vicinity of Rush, the creeks parallel one another and are
separated by the mass of Rush Mountain. The mountain extends for approximately 1-1/2 miles,
running in a northwest-by-southeast direction, and rises as much as 500 feet above the above the
adjoining valley floors. At the east end of Rush Mountain, the Buffalo River makes a sharp bend
to the east; this is part of a larger meander known as Seven-Mile bend (or “Duck’s Head”). The
Buffalo continues for another twenty-five miles beyond Rush before intersecting the White River
at Buffalo City in neighboring Baxter County.
Rush Creek—from which the historic mining community drew its name—passes through
a deeply cut and restricted valley on its way to the Buffalo. The stream has a rapid drop and is
subject to violent flooding during periods of heavy rainfall. Alternately, sections of the creek dry
up completely with drought, making it an irregular source of water. In the same respect,
however, natural springs are common along the edges of the valley and in the hollows extending
off it. Past residents of the Rush Valley relied upon these springs for their water supply.
Historically, the valley was heavily timbered, though much of the mature-growth hardwood
forest was denuded during the mining boom in the late nineteenth and early twentieth centuries.
It has since recovered.
The resident population in the lower Rush Valley has been limited throughout most of the
historic period. It reached its height during the zinc-mining era of 1880-1940. Yet, even during
this period, the population fluctuated wildly, rising with each “boom” and declining in the “bust”
that inevitably followed. The historic cultural resources found in the valley are intimately linked
to the mining industry that once flourished there.
The definition of “Rush” has changed through time. Originally, the name was applied to
the post office and small town that developed around the Morning Star Mine in the 1890s. Then,
during World War I an entirely new town by the same name was platted at the mouth of Rush
Creek. Local residents often referred to the latter community as the “New Town” or “Lower
Rush”, in order to differentiate it from the earlier town, or “Upper Rush.” After the “New
Town” was abandoned following the end of World War I, settlement in the Rush Valley

III-6

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

gradually withdrew back to the old town, which continued to be occupied into the early 1970s.
McKnight (1935:197) defines the Rush Mining District as extending from the Beulah Mine, on
the northwest, to the Silver Hollow Mine, on the southeast, an area about two miles in length.
The National Register boundaries for the Rush Historic District encompass a total of 1,316 acres,
covering the lower ends of the Rush and Clabber Creek Valleys and adjoining sections of the
Buffalo River (reference Figure 2 above). Unless otherwise clarified, the use of the term “Rush”
in the discussion below will refer to the original town that developed around the Morning Star
Mine.
Origins and Background of the Zinc Industry
Zinc is a bluish-white, relatively soft metal that possesses a bright metallic luster and is
corrosion resistant. Zinc ores are widely distributed around the world, being located in almost all
metal mining districts. Zinc is often thought of as a “comparatively modern metal when
compared with such metal as lead and copper” (Smith 1918:4). Although zinc was commercially
produced in the British Isles by the middle eighteenth century, it did not gain much prominence
in the metal trades until a century later. During the late nineteenth century, the use of zinc
rapidly gained in importance, and by 1918, it was in “third place in the list of non-ferrous base
metals of value in the metal industries, only being surpassed in this respect by lead and copper”
(Smith 1918:14). As Smith (1918:5) notes, zinc “owes its important position largely to its
valuable property of preventing the corrosion or rusting of iron when this metal is coated
superficially with it, and also to the fact that it is a constituent of brass, now being one of the
most widely used industrial alloys.”
As a constituent of brass, zinc has been in use for centuries, being manufactured by the
Romans during the first century before Christ (Smith 1918). Although the Romans had not
isolated metallic zinc, they had discovered that by melting copper with calamine2 the alloy that
resulted was harder and brighter than bronze. This product was referred to as Calamine Brass.
The knowledge of processing zinc ore was first developed in the Near East (China and
India) and introduced into Europe in the late eighteenth century. The first commercially
successful zinc works in Europe was established at Bristol in 1740 by John Champion, the
founder of the British spelter3 industry. One of the reasons Champion chose for Bristol for his
zinc works was the presence of the Calamine Brass industry, which had been established in that
city as early as 1702.
It was not for another fifty years that zinc smelting operations were established on the
European continent. Circa 1798, Johann Christian Ruberg established a smelting operation at the
2

In Europe, the term “calamine” often was used to refer to zinc carbonate, or smithsonite, though Ingalls
(1893:641) indicates that the term was “indefinite” and was used by European mineralogists to “describe the whole
the class of carbonate and silicate zinc ores generally.” In the United States, however, calamine specifically denotes
zinc silicate mineral (McKnight 1935:116).

3

In mining terminology, the word “zinc” is usually used to refer the rolled metal, and the word “spelter” to the zinc
ingot. Processed zinc ore is often referred to as “primary zinc” (or “virgin spelter” in England). Metal that has been
in use and re-melted is referred to as “secondary zinc.” Secondary zinc contaminated with iron is known as “hard
spelter” (Smith 1918:5).

III- 7

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

glass works of Wessola, near Pless in Poland. Ruberg quickly abandoned the British method of
distillation and developed large horizontal muffle furnaces. This mode of smelting became
known as the Silesian method, and Ruberg’s work laid the foundation for the “important Silesian
zinc industry” (Smith 1918:11). Around this same time, experimental research conducted in
Belgium by Abbe Dony established yet another method of smelting zinc in smelting zinc in
small retorts set in a single furnace. This Belgian method eventually became common in
England. By the late nineteenth century, zinc smelting was established in Austria, Holland,
Spain, and France (Smith 1918:12).
During the early nineteenth, the process of rolling processed zinc into sheets of metal was
developed. This zinc sheet metal was used for a wide range of purposes, including roofing, for
which it served as cheap substitute for copper. Although sheet zinc roofing became common on
the Continent (in the form of ornamental stamped tiles) during the late nineteenth century, it
found little application in the British Isles or in America (Rothwell 1896:584).
Thin sheets of rolled zinc were ideal for stamping in dies, and in 1852, ornamental sheets
of stamped zinc were first produced. As Smith (1918:166-167) notes, “within recent years it has
found very considerable use for ceilings, the metal being stamped with varied ornamental
designs in relief.” Decorative sheet metal saw a variety of architectural uses in the United States
throughout the late nineteenth and early twentieth centuries. Additionally, zinc oxide was an
early substitute for lead in paint production. Zinc paints first became competitive with leadbased paints in the early 1850s (Downs 1974, 1976).
The corrosion resistant qualities of zinc also contributed to the dramatic increase in the
ore’s use during the late nineteenth century. The galvanizing process, consisting of dipping iron
objects in a bath of melted zinc, was first patented in 1837 by H. W. Crawford (Smith 1918:14).
By the late nineteenth century, the galvanizing process was being used to coat a wide variety of
iron objects to prevent corrosion.
The first experiments with metallic zinc smelting in the United States were carried out in
New Jersey between the years 1841 and 1850. Unfortunately, these eastern ores were complex
and contaminated with red oxide making attempts unsuccessful. By the early 1850s, the
emphasis had switched from metal production to the production of zinc oxides. Early in 1852,
the Annual Report of the American Institute described the manufacture of zinc paints by the New
Jersey Mining and Exploring Company (Downs 1974, 1976) and by 1854, a commercially
successful zinc oxide plant had been established at Jersey City (Smith 1918:14).
One of the first commercially successful metallic zinc production operations in the
United States was carried out in 1859 by J. Warton, who uses muffle furnaces of the Belgian
type fueled by Pennsylvania anthracite coal. Shortly afterwards, the German metallurgists
Edward Hegeler and Frederick Mathiesson immigrated to the United States and established a
commercial zinc works along the Illinois River at La Salle, Illinois. This zinc works, which
initially specialized in sheet zinc production, quickly became the largest zinc producing work in
the country—a status it maintained throughout the late nineteenth century.
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By 1870, six zinc works were in production in the United States, producing
approximately 4,500 tons of zinc per annum. At this time, the zinc oxide works in New Jersey
were producing about 13,000 tons annually (Smith 1918:14). Compared with Europe, the
amount of zinc produced in the United States during these formative years was low. In 1870, the
America spelter industry was supplying only 3.4% of the world’s production. By the early
1910s, however, America would be responsible for over 31% of the production worldwide
(Smith 1918:15). Smith (1918:40) notes that, “Although started more than half a century later
than that of Europe, the American zinc industry has made such rapid progress, especially during
the past few decades, that the United States has since 1906 held the premier position as a
producer of zinc.”
The remarkable rise in demand for zinc after 1870 was due predominately to the impact
of the galvanizing process and use of zinc chloride as a wood preservative (particularly for
railroad ties and fence posts). As Smith (1918:16) notes, world production increased 3,400%
over a period of 68 years (1850-1918). During this period, Smith observed that
A significant feature of the zinc industry is its limitation to the comparatively few
smelting centres in Europe and America….Silesia, Westphalia and Belgium on
the Continent; Swansea, Birmingham, and more recently Durham in England;
Kansas, Illinois and New Jersey in the United States. In recent years, a zinc
smelting plant…has been erected at Port Pirie in Australia. These are the more
important smelting centres contributing to the world’s supply of zinc, and to one
or other of these centres practically all zinc ore have, hitherto been shipped for
treatment (Smith 1918:17-18).
Smith attributes the localization of the zinc industry to the necessity of cheap fuels (coal), the
availability of quality fire clay necessary for the construction of retorts, the availability of skilled
labor, and a suitable climate for the trying conditions of the workers.
During the late nineteenth century, the Joplin (or Tri-State) District developed into the
most important zinc-producing region in the United States (Rothwell 1893:467). Centered
around the city of Joplin, this district extended over parts of Missouri and the adjoining states of
Oklahoma and Kansas. By the middle 1890s, even Hegeler’s La Salle smelter was receiving the
preponderance of its zinc ore from the Joplin District, with lesser amounts coming from the
Illinois-Wisconsin District (Rothwell 1893:465). The zinc mines in the Joplin District
mechanized a generation earlier than those in Illinois and Wisconsin, both in regard to mining
and processing, and they set the “standard” in the industry. The zinc operators in other regions
relied heavily upon the technological innovations and expertise coming out of Joplin; this was
particularly true of those working in northern Arkansas.
Northern Arkansas contains substantial lead and zinc deposits, located principally in the
counties of Boone, Marion, Baxter, Searcy, and Newton. Scattered deposits also are present n
Lawrence, Sharp, and Independence counties farther east. Early pioneers of the region mined
lead on small scale, primarily for the manufacture of bullets. Henry Schoolcraft, the noted
ethnologist, also had observed lead deposits when he passed through the region in 1818. By
1834, a lead mine had been opened on the Strawberry River, which flows through Sharp and
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Lawrence counties. In the 1850s, a lead smelter was erected near Lead Hill, on the BooneMarion County line. Zinc received considerably less attention during this period compared to
lead, although a zinc smelter was constructed at Calamine4 in Sharpe County, in 1857. These
nascent industries were interrupted by the Civil War. The zinc smelting at Calamine was
renewed for a six-month interval in 1871-1872 (Adams 1904:13-14; Branner 1900:67). The
financial Panic of 1873 possibly contributed to the smelter’s closure. Large-scale exploitation of
zinc resources in the region would not occur until the 1890s. The mining was particularly
concentrated in Marion County, with some of the largest and most prominent mines being
opened in the Rush Creek Valley. Although Arkansas has represented a minor source of national
zinc production through time (Jolly 1997:51), the state’s contribution during the early decades of
the twentieth century was very significant.
In 1914, there were thirty-three zinc smelting works in the United States. Illinois had ten,
Kansas nine, Oklahoma six, and the remaining eight were in West Virginia, Missouri,
Pennsylvania, and Colorado (Smith 1918:41). In 1915, due predominately to the success of the
La Salle zinc works, Illinois produced 32.6% of the American zinc output, making it the largest
producer in the county by far. Although this growth has been attributed to the ready availability
of zinc ore and fuel (both coal and natural gas) in this country, political factors also played a role
in the development of the U. S. spelter industry.
World War I contributed dramatically development of the zinc industry in the United
States. Prior to the war, Germany largely controlled the European zinc market, and once
hostilities broke out, the supply of zinc available to the Allies was sharply curtailed (particularly
for Britain). This was a serious problem since zinc was a component of cartridge brass. In order
to meet their munitions needs, the Allies turned to the United States for their zinc metal. The
increased demand led to a spike in zinc prices, encouraging the opening of new mines and
research into treatment of low-grade complex zinc ores (Smith 1918:43). During these years, the
electrolytic method of reduction was developed, greatly changing the face of the industry.
Historically, three zinc-rich ores have been of primary significance to commercial zinc
production: 1) zinc sulfides, also known as sphalerite (or “blende”); 2) zinc carbonates, or
smithsonite; and 3) zinc silicates, or calamine. Early zinc mining efforts in a given area usually
exploited smithsonite and calamite initially, since these ores were located close to the surface (in
some instances actually being exposed). As these deposits were exhausted, sphalterite—with a
higher concentration of zinc but found a greater depth—rose in importance (Ingalls 1893:640641). The theoretical composition of sphalerite is 67% metallic zinc, whereas smithsonite and
calamine contain the approximate equivalent of 52% and 54% zinc, respectively. The residual
compositions of these ores include a variety of materials, which are of little economic value.
Zinc ores generally went through a preliminary process of concentration (or “jigging”), in order
to separate the zinc from the other composite materials, prior to being shipped to a smelter
(Smith 1918:46).5
4

This town was appropriately named after the zinc silicate ore.

5

As an example, an early analysis of smithsonite taken from the Morning Star Mine found the ore comprised
primarily of zinc oxide (64.31%) and carbon dioxide (34.93%), with small amounts of lime (0.90%), water (0.58%),
iron and alumina (0.12%), silica (0.10%), and magnesia (0.03%) and a trace of cadmium being present (Branner
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Early Development of Rush
Settlement in the Rush Creek Valley was very sparse until the development of the zinc
mines there late in the nineteenth century. The rugged nature of the terrain there, coupled with
its inaccessibility, offered few inducements for settlement by farmers or the development of
industry. This characterization could be applied to most of Marion County as well. The 1845
United States General Land Office (GLO) plat for Jefferson Township (in which Rush is located)
shows a road running along lower Rush Creek to a grist mill located near Boiling Springs,
particularly vigorous springs located in the NE1/4, SW1/4 of Section 10. The map shows
another road, which follows Clabber Creek to the eastern end of Rush Mountain and then turns
south and crosses Rush Creek and the Buffalo River. A sawmill and several cleared fields are
illustrated along the latter route (NPS 1989:10).
The predominately agricultural character of the township began to change with the
discovery of zinc there by James H. McCabe, circa 1880. According to Medley (1955:1) and
McKnight (1935:202), McCabe found zinc ore sticking out of the ground while he was walking
along the slope of Rush Mountain. McCabe was a farmer, but he subsequently started mining
the ore on a limited basis in partnership with two other locals named John Wolfer and Allen
Setzer. The men named their prospect the “Morning Star” (Medley 1955:1). In 1881, Allen
Setzer and his brother Ben each reportedly erected a log house along Rush Creek near the
Morning Star (Medley 1955:6). These houses are the earliest known to have built within the
Morning Star Mines Documentation Area.
In 1886, the McCabe, Wolfer, and Setzer arranged for the construction of a smelter
located below their mine. A contemporary newspaper account describes the structure as “being
built on the same principle of the smelters used in Bohemia.” (Mountain Echo 26 November
1886; Rogers 1986:8.6). Medley (1955:1) relates that the proprietors tested some ore in the
smelter, and it “proved to be Zinc of a very high grade.” Other sources indicate that the smelter
was built not so much to process zinc, but rather to reduce the silver believed to be contained
within the ore (McKnight 1935:202).6 Unfortunately, we know virtually nothing about the
extent of smelting subsequently carried out there, although these activities appear to have been
relatively short lived. The stone structure eventually became a local landmark and point of
curiosity, and the story of its origins became embellished over time. This is illustrated by the
following account, published in the Mountain Echo in 1918:

1900:11). Sphalerite contains iron pyrites and other metallic sulfides and has a strong association with lead sulfide,
especially in the Upper Mississippi Valley. As Smith (1918:48) notes, “the two minerals generally [were] mined
simultaneously, the blende as a subsidiary source of income to the lead mine.”
6

McKnight (1935:202) writes, “After spending several months developing the ore, whose metallic nature was as yet
unknown to them, they [McCabe, Wolfer, and Setzer] had an assay made which reported the ore to be zinc
carbonate but which also erroneously reported it to carry $8 a ton in silver.” McKnight wrote this a half century
after the smelter was constructed, and it is not clear where he obtained the information.
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In 18887 a couple of Bohemians appeared on the scene, and claimed the ore was
silver, and induced the operators to erect a crude smelter in which to treat the ore.
Two smelter men were brought in and detailed to build a small rock smelter in
which the silver ore could be reduced. The furnace was fired up and the first run
produced a spectacular display of zinc oxide fumes about the stack, and all the
colors of the rainbow, but the expected silver did not collect in the sand molds at
the bottom of the furnace—it was simply rich zinc ore. The discouraged miners
offered to trade their prospect, with the smelter thrown in for a box of canned
oysters worth $2.50, but the offer was rejected (Mountain Echo 21 June 1918).
Otto Ruhl related a nearly identical account in a 1911 article published in the Mining and
Engineering Journal (Huggard 2004:10-11). While colorful, this story is at conflict with the fact
that McCabe and his partners reportedly had been mining zinc ore for some time and should have
known (or at least suspected) that the mineral was valuable in its own right.
Whatever the builders’ true intentions were, the smelter test firmly established the quality
of local zinc ore and attracted outside investors to the area. One of these was “Captain” George
W. Chase, a civil engineer from Nebraska, who became familiar with the area during a survey he
conducted for a proposed rail line between Little Rock, Arkansas and Springfield, Missouri.
Chase purchased an interest in the Morning Star as early 1888, and after several years bought out
its original claimants (Huggard 2004:19). According to Lee Medley, McCable, Wolfer, and
Setzer were each paid $900 for their interest in the property (Medley 1955:1). Chase was but
one of a number of prospectors who came to northern Arkansas during these years. John C.
Branner, writing in 1900, noted that,
The early prospectors were men of small means and large faith. It is almost
impossible to realize to-day the difficulties they had to contend with. A short
time ago very few of the people living in the zinc region knew zinc ore when they
saw it, and fewer still believed it had or ever would have any value. The
prospectors were generally looked upon as unbalanced, were openly derided, and
in some instances were compelled to defend themselves vi et armis against attacks
made for the purpose of driving them out of the country (Branner 1900:67).
By January 1890, the Morning Star Company, Pacific Zinc Mining Company, the Buffalo
Zinc and Copper Company, and the Arkansas Mining and Investment Company were all
operating in the Rush area. The Morning Star reportedly had 75 tons of $40 ore “on the dump.”
One of their claims had “a face of sold zinc blende ore 70 feet long, from 6 to 14 feet thick. It
has 225 tons of ore in sight.” The Arkansas Mining and Investment Company had taken out 200
tons of ore “of a superior grade” and had spent $23,000 to date on improving their lands, which
comprised over 1,000 acres (Mountain Echo 17 January 1890). A map drawn in April 1889
illustrates the mines owned by the Buffalo Zinc and Copper Company and the Arkansas Mining
and Investment Company around the juncture of Rush and Clabber Creeks with the Buffalo
7

This is one of several sources to incorrectly date the smelter’s construction. McKnight (1935:202) states that the
structure was built in 1882. The year 1886, however, is well established by the November 26, 1886 edition of the
Mountain Echo, previously cited above. Medley (1955:1) also states that it was raised in 1886.
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River (Figure 3). Buffalo Zinc and Copper had two opened mines, located on opposite sides of
the river, which later were known as the “White Eagle” and “Red Cloud.” The Arkansas Mining
and Investment Company, in turn, had developed the “Philadelphia” mine on the north bank of
Clabber Creek. Interestingly, the map refers to zinc and silver prospects, which suggests that
there was still some hope at this date that silver would be found locally. Silver deposits may also
have been noted on the map in order stimulate interest and capital investment in the mines. The
1889 map also shows the town of Exeter, positioned in the floodplain on the south bank of Rush
Creek. A post office, hotel, blacksmith shop, and several houses are illustrated in the town
(Engineering and Mining Journal 1889). Exeter would prove to be short lived, though a new
town would rise on the same site during World War I.
In February 1890, George Chase and new group of partners filed a patent for the
“Smelter” and “Morning Star No. 2” claims, which together covered 1,500 linear feet. This
patent, which was approved in late April, was believed to be the first “lode claim” patented in the
state. Chase and associates also purchased a number of other claims in the area during this
period (Mountain Echo 14 February 1890, 18 April 1890, 2 May 1890). On January 9, 1891, the
Mountain Echo reported that,
The owners of the Morning Star No. 2 are going to St. Louis in a few days to
organize a company on their fine property. As soon as the company is organized
mining (not prospecting or development work) will begin in earnest. Messrs.
Seawel, Chase and Wells will take down about 40 or 50 tons of free ore with them
on their trip. It is believed that zinc can be mined on the Morning Star at a cost of
less than $1 per ton.
The new organization was named the Morning Star Company and was formally organized on
April 11, 1891. Although George Chase owned only one-quarter interest in the company, he
appears to have taken the lead in managing the property.
Chase constructed a hotel/boarding house, livery barn, and store below his mine, on the
north bank of Rush Creek opposite Cold Spring Hollow. The hotel, which was named the
“Morning Star”, was located immediately southwest of the old smelter that had been erected
McCabe and his associates in 1886. Contemporary newspaper accounts suggest that the hotel
was in operation by 1890, and initially was managed by the Smith family (Mountain Echo 6 June
1890, 19 September 1890). The livery barn was situated east of the hotel, while the store
building was positioned to the north of it. In addition, the Smiths had a residence located
upslope (and north) of the livery barn. These buildings were the nucleus around which the
community of Rush would develop (Figure 12). Newt Bearden also constructed a store at Rush
during this period, which was not directly associated with the Morning Star Mining Company.
All of this activity around the Morning Star Mine led to the removal of the local post office from
Exeter, at the mouth of Rush Creek, to the Bearden’s Store. This move took place early in 1890,
and resulted in the name of the post office being changed from “Exeter” to “Rush” (Mountain
Echo 4 February 1890).
Another player in the development of Rush at this time was Charles A. Mulholland. In
late spring 1890, he purchased the Morning Star No. 1 claim for $4,400. This claim is believed
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to have abutted the west side of Morning Star No. 2. On June 6, 1890, the Mountain Echo
reported that Mulholland had bought 2,000 pounds of mining tools at West Plains and was
planning on moving work at his mine as soon as the tools could be delivered. The newspaper
also noted that he was going to “obtain a patent on this claim in the near future.” By October of
that year, Mulholland’s mine was “showing some nice ore”. (Mountain Echo 6 June 1890, 10
October 1890). It is not known exactly how long Mulholland worked his claim. He eventually
entered the mercantile trade, did business with Chase for a time, and remained a fixture around
Rush until circa 1930.
The Morning Star Mine received national attention in 1893, when it shipped a 12,750pound nugget of zinc carbonate to the World’s Columbian Exposition in Chicago. Known as
“Jumbo”, this nugget won a gold medal at the fair, and it later was put on exhibit at Chicago’s
Field Museum (Figure 9). “Jumbo” dramatically illustrated both the quantity of superior quality
of zinc ore to be found in northern Arkansas (Berry 1977:392; Huggard 2004:1). Interest in the
new Arkansas mines accelerated through the remainder the decade. Much of the mining work
done during this period was described as haphazard and superficial, and more in the way of
prospecting rather than full-scale mining. The goal of prospectors was to discover and expose a
vein of zinc ore, in order to establish their rights to a particular claim, which could then be sold
off to more-monied investors (Stevens 1900:800). By 1899, the area was experiencing its first
boom, “when every conveyance going into the zinc region was crowded for months by miners
and prospectors entering this new field” (Branner 1900:67).8 In January 1899, the Arkansas
Gazette provided the following description of the Rush Mining District:
The locality is not only the scene of the Mourning [sic] Star mine, the monarch of
the zinc world, and the marvel of all who have eyes to see things as they are, but it
is the scene of the other magnates of the Arkansas zinc field, such as the Silver
Hollow, Red Cloud, White Eagle, McIntosh, Philadelphia, Crown Point, and
Mt. Ida zinc mines, each of which is a star property of the king. And therefore
due to overwhelming evidence of zinc in quantity, it is a fact that the Rush Creek
country will set to work the wits of any man who visits the scene, whether he
knows anything of zinc or not (Arkansas Gazette 1/26/1899, as quoted in Roberts
2003:12).
Walter Stevens, writing for Harper’s Weekly in 1900, observed that, “Practical miners, experts,
scientists, speculators, and capitalists have overrun the district. Score of corporations have been
organized. Many thousands of acres of mineral lands have changed hands” (Stevens 1900:800).
The steady increase in zinc prices during the late 1890s encouraged George Chase and his
associates constructed a 50-ton concentration mill in 1898. The mill was located on the hillside
in between their mine and the Morning Star Hotel, and ore was transported to it by means of a
gravity tramway. Around this same time, the company erected several tenant houses on the
south side of Rush Creek, up the road from the hotel (an area later referred to as “House Row”),
8

The Upper Mississippi Valley Lead District, in Illinois and Wisconsin, also experienced a resurgence during this
period. This was facilitated by improvements in low-grade ore processing and by the dramatic increase of zinc ore
prices (from $22 per ton in 1896 to $38 per ton in 1899) (Mansberger, Townsend, and Stratton 1997:33).
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presumably intended for company employees (Rogers 1986:7.8-10). The construction of these
dwellings reflects the increased activity at the Morning Star during this period (Figures 12 and
13). By March 1899, the Morning Star Mill was milling 10-15 tons of zinc concentrates per day.
Although this production was substantially less than its 50-ton crushing capacity, the mill
nonetheless had produced $8,000 to $12,000 worth of concentrates by the end of March
(Huggard 2004:21).9 Despite these promising early returns, the Morning Star Mill operated for
only a year and a half before ceasing operation in March 1900. It was still sitting idle as of July
of that year. One of the factors in its closure was the difficulty of transporting the zinc
concentrates to market. After being sacked at the mill, the ore had to be hauled eight miles by
wagon to Buffalo City on the White River. From there, the ore was sent by boat to Batesville or
Newport, where it was then loaded onto railcars and shipped to a smelter (Branner 1900:199).
The costs of transportation narrowed the profit margin available for operators in the Rush Mining
District, making them more vulnerable to fluctuations in market price than those in regions with
direct rail connections.
In 1904, G. I. Adams outlined some of the problems facing the zinc mine operators in
northern Arkansas to date:
What has been done this far in the way of mining us not a true criterion for the
field. Some of the companies which have been organized have been promoted by
men inexperienced in the production of zinc and lead. The expenditure of money
in erecting mills and bringing in machinery, which it was necessary to haul a long
distance, and the failure to market or at a profit, because of the absence of
transportation facilities, usually has been followed by the suspension of
operations. Moreover, the ore deposits in northern Arkansas are not such as
mining men generally are familiar with, and some have been misled by the results
of their prospecting, since they judged that the ore bodies would continue similar
to those of other fields. Finally, although certain of the mine have produced clean
ores, the surface workings have usually resulted in the finding of mixed ores,
which are difficult to market in a satisfactory manner. With the continuance of
deeper workings and the following of ore bodies into the hillsides this difficulty is
disappearing (Adams 1904:15).
The lack of technical expertise Adams found in the Arkansas district was not unique. The older,
more established lead and zinc fields in Missouri and Illinois had experienced this same problem
in their early stages of their development (as had most mining frontiers, for that matter). This
issue would be resolved through time, as the local labor became more experienced and with the
arrival of trained mining engineers. The problem of adequate transportation pointed out by
Adams, however, would never be fully resolved and continued to hamper Rush’s mines for the
duration of their history.
Despite the obstacles facing them, the zinc mines in the Rush District persisted. A 1907
article in the Mountain Echo reported that the Morning Star was operating and “is making good
money.” The article also suggests that the 50-ton mill was running at this time (Mountain Echo
8 November 1907). The 1910 federal census of Jefferson Township indicates that much of the
9

See Huggard (2004:19-23) for more details on the Morning Star Mill’s construction.
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adult male population was engaged in zinc mining at this time. The wages offered by the mines
were attractive enough to induce Newt Bearden, the former storekeeper at Rush, to leave the
mercantile trade and enter mining, even though he was age 61 in 1910. William I. Taylor may
have been operating Bearden’s old store at this time. Taylor, a Texas native, is reported as a 39year-old “Groceryman” with his own store in the census rolls (USBC 1910:3B). He maintained
a store at Rush in the 1920s.
Another business venture in the Rush Valley at this time was the Hicks Hotel, which was
located one-half mile southeast of Rush. Lee and Alice Hicks had purchased the ten acres
surrounding the hotel in 1903. Their establishment was strategically positioned in the center of
the mining district, athwart the main road running down the valley. The hotel catered to boarders
employed at the mines, as well as to visitors passing through the mining district. The Hicks later
bought a nearby store from William Fernimen (Hall 1977). Assessor’s records first report Lee
Hicks as operating a store in 1912 (Marion County Assessor’s Record 1912).
World War I-era Boom
In 1911, majority interest in the Morning Star Company was sold to a Pittsburgh
syndicate, and the firm was reorganized under the name of the Morning Star Mining Company.
This sale infused new capital into the Morning Star property, allowing the mill to be significantly
enlarged and updated (Huggard 2004:31). It is not clear exactly how soon after the sale the mill
was modified, though historic photographs establish that it had been completed by 1915. Around
the same time, the company constructed a new two-story, frame office building adjoining the
existing “company store.” The new building was a multi-purpose structure, housing managerial
offices, an assay office (for testing the ore), and a scale house. The company store was operated
jointly by George W. Chase and Charles A. Mulholland under the name “Chase and
Mulholland.” Chase appears to have still been directly involved in the mining operation, and he
may have left the day-to-day management of the store to Mulholland. Another new building
erected during this period was an oil house, intended for the fuel oil and perhaps gasoline, which
was located north of the mine office. In August 1915, the Morning Star Mining Company
opened up a new mine, named the “Capps”, which was located east of the Ben Carney Mine
(McKnight 1935:205) (Figures 16 through 18).
The Morning Star Mill was updated on the eve of a period of great prosperity for the
United States’ zinc industry. During the early years of the twentieth century, the Germans had
maintained a strong hold on the zinc trade in Europe. This fact greatly hindered the Allied forces
after the outbreak of World War I, since zinc was a component of cartridge brass. To meet their
munitions demands, the Allies turned to the United States, which was then the world’s largest
producer of zinc. During the war, the value of zinc increased tremendously, rising to over five
times its pre-war value (Mansberger, Townsend, and Stratton 1997:37). This had a dramatic
effect on American zinc production, as noted by The Mineral Industry:
The year of 1915 was one of unparalleled prosperity for the zinc-smelting and
zinc-mining industries of the United States, the production eclipsing all previous
records, and the prices during the year being such as to bring unexampled
prosperity to zinc-mining and smelting districts. With the European production of
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spelter either stopped entirely, or at least kept from open market, it was to
America that the world turned for the spelter, not only to supply the normal
demand, but to furnish the enormous quantities need for war purposes (Roush
1916:710).
Demand for zinc was so high in 1916 that United States spelter producers actually imported zinc
from as far as Australia, China, and Japan. By the end of 1916, national production had
increased to the extent that the only imported ore came from Canada and Mexico (Roush
1917:749). The resurgence of mining in the Northern Arkansas District encouraged the
construction of a number of zinc smelters in Arkansas. The Arkansas Zinc and Smelting
Corporation built a smelter at Van Buren, while the Fort Smith Spelter Company built one at
Fort Smith; both facilities were brought on-line in 1916. The following year, a third smelter,
operated by Athletic Mining and Smelting Company, opened at Fort Smith (Roush 1915:711,
1916:750). By 1917, the three Arkansas smelters were producing 4% of the nation’s spelter, and
this figure would eventually grow to 7% (see Table 1).
Table 1
Zinc Production by
Arkansas Smelters
PERCENTAGE OF
YEAR
TONS
NATIONAL PRODUCTION
1915
0
0%
1916
7,637
1%
1917
25,701
4%
1918
26,750
5%
1919
31,396
7%
1920
29,966
7%
1921
14,917
6%
1922
16,146
4%
(Roush 1919:747, 1920:722, 1921:715, 1925:715)

The Morning Star was not the only mill in the Rush District that was updated during this
period. The McIntosh, White Eagle, Yellow Rose, Edith, Red Cloud, and Philadelphia mills all
saw similar improvements to their plants (Figures 20 through 25). The new jigs and
concentration tables that were installed were more effective at processing the zinc and allowed
higher levels of production. The mining operations also were under more experienced
management than they had been in the 1899 boom. Two of the more notable mine
superintendents were James C. Shepherd and Charles Le Vasseur, both of whom had extensive
mining experience in the Rush District and other fields (Figures 26 and 27). In September 1916,
Shepherd was leasing an entire group of mines, including the Philadelphia, Leader, Nelson, Red
Cloud, McIntosh, Sure Pop, and Big Hurricane (Rush Bugle 10 September 1916, p. 1, col. 2).
The population in the Rush Valley burgeoned during the war, as miners, businessmen and
their families flocked to the area. An entirely new town named Rush was formally platted out at
the mouth of Rush Creek, on the same site once occupied by Exeter. Obeta Hicks Hall, the
daughter of hotelkeeper Lee Hall, recalled that the “New Town” grew into one of the largest
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towns in the area, with a population of 2,000 to 3,000. The town had “stores, hotels, barber
shops, pool halls, rooming houses, a theater, and a doctor’s office” (Hall 1977) (Figure 19).
Assessor’s records indicate that there were twenty-two stores in Jefferson Township in 1916,
many of which were located the “New Town.” The year before, only five stores had been
reported in the township (Marion County Assessor’s Record 1915, 1916). John Rea, a Flippin
resident, eventually established a telephone service in Rush, which was in operation before the
end of the war (Lack 1984). The boom encouraged the Hicks family to construct an imposing
two-story, stone building adjacent to their hotel in 1916. They moved their mercantile operation
into the lower floor of the new building and rented out the eleven rooms on the upper story to
boarders (Hall 1977).
There was a severe housing shortage at the height of the boom. Those unable to find
accommodations in the “New Town” could stay at a number of other hostelries in the valley,
including the McIntosh Hotel, Hicks Hotel, and Morning Star Hotel. A number of the mining
companies also had rental housing (including the Morning Star and McIntosh companies). Even
so, much of the population resorted to living in tent homes scattered along the hillsides. On
account of this, some people derisively described Rush as a “Rag Town”—a name not
appreciated by long-time residents of the area (Hall 1977) (Figure 29). One miner who worked
in the Rush District during the World War I boom was Frank Travis, who had previously worked
in the zinc mines around Joplin, Missouri. He arrived in Rush in 1913, and remained for the
duration of the war. He boarded with James family (north of the Morning Star) until he was
married in 1917. Due to the housing shortage, he and his wife had to live in a tent located about
2-1/2 miles west of the Morning Star Mine. According to Lee Medley, “All the ground suitable
for building purposes was full up by then, and [Travis] had to get back in the outskirts of the City
of Rush to locate” (Medley 1955:9). Helen Lack also recalled “people living in little pup tents
around over the hillside” during the war (Lack 1984). The housing situation was exacerbated
when the Buffalo River flooded and backed up into the Rush Valley in August 1916. Many
houses were washed away or damaged during the flood. Helen Lack’s family was living in Bear
Hollow at the time, and they too would have lost their house had it not been chained off to a tree.
After the flood, the house was jacked up and slid back on its foundations (Lack 1984).
In September 1916, the Rush Bugle reported that the principal roads leading into the
mining district had “been worked and put in good repair” and further asserted that they would be
well maintained in the future. It also indicated that progress was being made on a narrow gauge
railroad running between Yellville Station (two miles north of Yellville proper) and the “New
Town” of Rush. Named the Yellville, Rush and Mineral Belt Railroad, this line was to enter the
mining district through the Clabber Creek Valley. Although the Bugle reported the grade for
railroad had nearly been completed “and the steel can be laid quickly”, the line remained
unfinished at the end of the boom (Rush Bugle 10 September 1916, p.1, col. 2; Rogers
1986:7.24; Huggard 2004:32). Hence, ore continued to be hauled out of the district by wagon
and truck.
There were a number of deaths and serious injuries in the Rush District during the war
boom, although they seem to have been relatively limited considering the extent of mining done.
One of the most commented upon accidents was the roof collapse at the Morning Star Mine in
early June 1916, in which Logan Setzer and Will Jones were killed and several others were
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injured (Medley 1955:12; Hall 1977). At some point during the war the Morning Star Mining
Company hired a physician to attend to their employees. Part (if not all?) of the doctor’s salary
was paid for through a standard deduction made from the employees’ wages (Morning Star
Ledger Book). The doctor’s office and residence was located on the west side of the Morning
Star Hotel lot.
During the war, the Morning Star Mining Company operated three different mines,
named the Morning Star, Ben Carney, and Capps. These mines adjoined one another and were
connected by means of a surface tramway running along a road at the “ore level” on the south
slope of Rush Mountain (Figure 30). Overall production by the company steadily increased
between September 1915 and the end of 1917, though the production figures for the individual
mines varied. The Morning Star Mine, which was the older and more famous of three, produced
370 tons of free ore and concentrates during this period (97 tons in 1915, 162 tons in 1916, and
110 tons in 1917). The Ben Carney, by contrast, produced 1,357 tons of concentrates (422 tons
in 1915, 548 tons in 1916, 387 tons in 1917). The Capps Mine also was a large producer during
the war, generating 1,200 tons of concentrates during the 28-month period in question (120 tons
in 1915, 430 tons in 1916, 650 tons in 1917) (McKnight 1935:202, 205).
The boom period came to an end in 1918, with the collapse in zinc prices and conclusion
of the World War. Zinc prices had, in fact, been slipping since 1916, but the war had continued
to stimulate a strong demand for the metal for some time afterward. By 1918, the prices had
dropped to nearly a third of their inflation-driven high of $.3110 per pound in 1915. The market
already was suffering from overproduction, and the war’s end further undercut it (Huggard
2004:42-43). Production by the Morning Star Mining Company dropped precipitously in 1918,
when the combined output by the company’s three mines was only 53 tons concentrates,
compared to 1147 tons the previous year (McKnight 1935:202). As business slumped, people
began to the leave the area. The economic hardship was compounded by the Spanish Influenza
epidemic of 1918, which swept around the globe and ravaged even locales as remote as the Rush
Valley. Helen Lack recalled the “flu” having killed many people around Rush (Lack 1984).
Despite the collapse of the zinc market, the Morning Star Mining Company made efforts
to keep its mill running. The July 17, 1918 edition of the Mountain Echo reported that company
had purchased a new sludge mill at Joplin, Missouri and was going to dismantle it and move to
Rush. The mill had sixteen tables and other modern equipment, which would prevent any loss of
ore (Roberts 1993:42). Another newspaper article, published on January 28, 1919, reported that
George Chase had spent the previous couple weeks at Rush, “making improvements in the mill
and getting all matters in shape for steady operation of the mine and mill.” In the mine, he had
men removing “a large quantity of high-grade carbonate ore” from the “rich strike” he had made
the previous year. Chase reportedly had shipped “several car loads of free nuggets and
concentrates” from this strike. Although Chase had been considering offers from a Kansas City
and Chicago corporation for the purchase of the Morning Star property, he had finally “decided
that about the best thing for him to do is work the mine himself, for he knows that he can make
big money doing so, even with the ore around the $40 mark.” The only obstacle to the mill
resuming operation was that a piece of machinery ordered from Joplin had not yet arrived.
Chase predicted that the mill would be up and running by March. This same newspaper article
reported on a number of other zinc mining/milling concerns still operating in Marion County at
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this time. One of these was the Big Bell Mine on Panther Creek, which was “in regular
operation and shipping ore very week.” Another was the Mattie May Mining Company, on Rush
Creek, which was “undergoing thorough development and equipment with a 100-ton mill.” In
addition, a zinc concentration mill was being constructed at Yellville Station. This mill was to
use a “dry process”—possibly referring to a system of magnetic separation. Continuing an old
refrain, the newspaper affirmed, “All Arkansas ore ought to be bringing premium prices on
account of its high grade and purity” (Mountain Echo 28 January 1919).
The high hopes expressed by Chase for his mill in January 1919 apparently were short
lived. In June 1919, he and the associate owners of the Morning Star Mining Company signed a
contract with Roze E. Bennett to act as a trustee in the sale of the company’s property in Marion
County, including their group of mines. The property involved consisted of 450 acres of land,
located principally in Sections 9 and 10 of Jefferson Township, with some additional acreage in
Sections 1 and 3 (Marion County Deed Record 74:20). Theodore A. Staub, of Cannonsburg,
Pennsylvania, purchased the 240 acres encompassing the Morning-Star group of mines and
associated mill and town in 1920 (Marion County Deed Record 72:362). This ended George
Chase’s forty-year connection to the Morning Star.
The other mills in the Rush District also closed shortly after the conclusion of World War
I. Zinc prices continued to slip, with a particularly dramatic drop occurring in 1920, when the
value of 60% concentrates plummeted from a high of $60 per ton in January to $30 by October
and even lower before the end of the year (Roush 1921:713). Northern Arkansas was not the
only zinc field that went through a recession during this period. In Illinois, for instance, only two
mines of any size were operating in the state by 1920, and both of these would cease production
by 1929. The zinc industry in that state never really did recover (Mansberger, Townsend, and
Stratton 1997:39).
Inter-War Period
The 1920 federal census reported only 344 individuals residing in all of Jefferson
Township. This was a far cry from the thousands reported there at the height of the mining
boom. Most of the population in 1920 appears to have been living in the Rush Valley, between
“Upper Rush” and the “New Town.” The occupations reported by these individuals are fairly
diverse, and they provide a glimpse into what the composition of the boom-era population may
have looked like (see Table 3). The presence of five merchants indicates that some commercial
activity was still being carried on. There also were five automobile mechanics, three telephone
operators, two mail carriers, two carpenters, and two blacksmiths. The hotel business, however,
had dropped considerably; only two individuals were reported as being employed in this trade.
Over a third of the working population (34%) was involved in agriculture, either as farmer or
farm laborer. Thirty-four individuals (or 32% of the working population) were employed in the
zinc industry, which shows that some mining was still being carried on at this date. The majority
of these men (n=19) simply reported their occupation as “laborer”. However, nine other
occupation categories also are represented, ranging from superintendent (at the upper echelon of
management) down to miner, which help illustrate the organizational structure of the work force
employed in zinc mining/milling at Rush (see Table 3).
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Table 2

Table 3

Working Population
Jefferson Township, 1920

Zinc Mining Population
Jefferson Township, 1920

OCCUPATION
Blacksmith
Carpenter
Drayman
Farmer
Farm Laborer
Hotel Proprietor
Hotel Waiter
Mail Carrier
Mechanic (automobile)
Mechanic (electrical)
Merchant
Minister
Postmaster
Salesman
Sawmill
Teacher
Teamster
Telephone Operator
Zinc Mining
Total

NUMBER
2
2
1
21
15
1
1
2
5
1
5
2
1
2
2
4
1
3
34
105

MINING
OCCUPATION
Blacksmith
Fireman
Foreman
Jigman
Laborer
Manager
Miner
Superintendent
Superintendent (Assistant)
Teamster
Total

NUMBER
1
2
1
2
19
1
1
3
1
1
34

One of the merchants reported in Jefferson Township in 1920 was Charles Mulholland,
who had previously operated the Morning Star’s store in partnership with George Chase. In
1917-1918, Mulholland had moved down to the “New Town” and started his own store there
(Marion County Assessor’s Record 1917-1919). By early 1920, he had returned to “Upper
Rush” and started construction on a new store located at the northern end of “House Row.”
Unfortunately, he didn’t have clear title to the land on which he built the store, and the Morning
Star Mining Company filed suit to evict him. The case finally went to court in 1925, and
Mulholland apparently lost, since county assessor’s records do not list his store in 1926 (Marion
County Assessor’s Record 1925, 1926).
In 1926, the Morning Star Mill was refurbished under the direction of James K. Lyons.
Lyons was a professional engineer from Pennsylvania who first became acquainted with the
Morning Star property in August 1915. He was named president of the Morning Star Mining
Company in April 1920, after the Staub acquisition. In conjuncture with the mill refurbishment,
a pump house was constructed along Rush Creek, and a blacksmith shop was erected to the west
of the mill office. The blacksmith shop later had a large addition built onto its north side. Lyons
also re-instituted the company store adjacent to the mill, operating it under the title of the Rush
Mercantile Company. In 1927, the Morning Star Mill produced 205 tons of zinc concentrates
and 160 tons the following year. Most of the ore processed was removed from the Capps Mine,
although some additional mining activity was done around the open cut of the Morning Star
Mine in the fall of 1927. McKnight indicates that Capps Mine closed in the spring of 1928, and
was “the last producing mine in the Rush district” (McKnight 1935:201-202, 205). Lee Medley,
however, claimed that the Morning Star Mill operated until 1931 (Medley 1955:13). The Rush
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Mercantile Company remained open through 1932 (Marion County Assessor’s Record 19261933).
In spite of the Morning Star Mill’s brief resurgence, the economic prospects of the Rush
Mining District were dim throughout the 1920s. The population continued to decline, and the
“New Town” at the mouth of Rush Creek eventually was abandoned altogether (Figures 31 and
32). In 1927-1928, the Hicks family closed its store and sold off the remaining merchandise and
store furnishings at auction (Lack 1984). The family subsequently took up farming. Most of the
remaining commercial activity and population in the lower valley withdrew back to the old town
of Rush.
The 1930 census reported only 105 individuals residing in Jefferson Township, within
twenty-four different households. The only individual listed as employed in the mining industry
was Arthur M. Gottley, who was employed as an assistant superintendent at a zinc mine
(possibly the Morning Star). Much of the remaining adult male population was engaged in
agriculture, either as a farmers or farm laborers. A number of the farmers operated “truck farms”
and presumably were growing garden produce for sale at urban markets. Non-agricultural
occupations in the township were fairly limited, and included five men employed as barrel
stavers at a timber works, two mail carriers, and a river gauger working for a power company
(USBC 1930:1A-2A). One of the stavers was Guy Lack, who worked at Freeman’s sawmill and
planer works (near Cedar Creek) for a time. Guy’s wife recalled him as having made “a lot of
hewed staves, by hand”, which were shipped to Germany (Lack 1984). Tenancy was high in
Jefferson Township in 1930, with only six of the twenty-four heads-of-households listed being
landowners. Many of the tenants were occupying houses that had been put up by the different
mining companies, including the Morning Star and McIntosh. Some tenants were living rent
free, while others were paying between $1 and $5.00 per month. Guy and Helen Lack were
renting a house from the Hicks’ for $2.00 per month at this time (USBC 1930:1A-2A).
The local populace could be extremely mobile. Guy and Helen Lack provide but one
example. After the couple was married in 1924, they moved to Buffalo City in neighboring
Baxter County, where Guy was employed as a planer at Freeman Brothers mill. They lived there
for about a year and then moved back to Rush for a while before relocating to Rea Valley, where
they took up farming and had their first child. They moved two more times before coming back
to Rush in the spring of 1927, and living in one of the dwellings in “House Row.” Guy went to
work in the Oklahoma oil fields for a short period, and the family them moved into a rental
house owned by the Hicks family in 1927-1928 (Lack 1984). This meant seven moves in four
years. The fact that the Rush Valley was dotted with vacant housing left over from the mining
boom made it easy for families to move around at will. Bessie Kastning noted that she lived in
the house known as the “Kastning House” two or three different times in her life (Kastning
1985).
Although the low price of zinc during 1930s made the operation of concentrating mills
cost prohibitive, the mines in the Rush District continued to be exploited by small-time operators
seeking “free ore.” In the case of the Morning Star, the miners presumably paid a fee to the mine
superintendent, James K. Lyons, who remained at Rush after the closure of the mill. The ore
was then processed at a regional plant. The mines in the Illinois-Wisconsin District saw similar
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activity (Mansberger, Townsend, and Stratton 1997:39). To save on time and effort, many of
these “wildcat” miners took their ore out of the pillars supporting the mine’s roof, which often
led to the mine’s collapse. Others allowed the mine passages to fill up with waste rock and dirt
they were too lazy to haul out (Medley 1955:13). These practices proved a long-term detriment
to the mines.
Circa 1938-1940, Guy Lack was digging free ore out of the Morning Star and Capps
Mines. His wife Helen remembered that he “made good money at it.” Lack eventually gave up
mining and started farming. He received a Federal Farm Association (FFA) loan, which allowed
him to purchase some milk cows and a couple of horses. Following a long pattern in the area, he
started cutting timber to supplement his farm income. He eventually purchased a sawmill, which
he operated for 15 or 20 years (Lack 1984).
As in World War I, there was a renewed interest in zinc mining after the United States
entered the Second World War. Due to federal subsidies, zinc prices soared, and many
abandoned mines were once again placed into operation in some areas of the United States
(Mansberger, Townsend, and Stratton 1997:39). This was not the case with Rush, however.
Instead, this period saw the dismantlement of the Morning Star Mill and others in the district for
scrap.
Post World War II Era
By the 1950s, the only commercial concern remaining in Rush was the old Taylor store,
which was then owned by Lee Medley. Medley had a fairly diverse career. He went to work in
the zinc mines in 1914 at age 14, labored in the Oklahoma oil fields for a time (1922-1923), and
later spent six years working as a blacksmith for the Morning Star Mill (1925-1931) before
entering the mercantile trade. He also served as the local Justice of the Peace and head of the
township School Board for many years. In 1944, he was appointed postmaster. The Rush post
office was kept in his store until it was discontinued in March 1953 (Medley 1955:1, 4). Most of
the dwellings in “House Row”, lying to north of the store, continued to be occupied during this
period, although the faces of the residents changed frequently. The Medley, Kastning, Rabey,
Brantley, Bundy, and Setzer families all resided here at different points between the 1940s and
1960s.
The buildings on the north side of the creek did not fair as well during these years. The
Morning Star Hotel—a fixture in the area since the early mining days—caught fire in 1947, and
burned to ground. A number of adjacent structures also were destroyed in the fire. The Morning
Star office and store remained standing but were vacant and gradually falling into disrepair, as
was the adjacent blacksmith shop and warehouse. These abandoned buildings and mill ruins had
the appearance of a classic ghost town—an image that was cultivated by Lee Medley in order to
attract tourists to the area (and his store) (Figure 33). In the 1950s, Fred Dirst capitalized upon
the scenic beauty of the Rush area by establishing a campground and canoe landing along the
Buffalo at the site of the “New Town” (NPS 1989:13).
The last zinc mill to operate in the Rush District was the new White Eagle Mill, which
was constructed at the east end of Rush Mountain, near the same site as its predecessor, in 1958-
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1959. It operated for only a short period before closing in the early 1960s. The mill’s
superstructure and equipment were salvaged out in 1979 (Rogers 1986:7.22, 28). (Figures 34 and
35).
Bessie Kastning described Rush’s ultimate abandonment as “gradual.” She said, “It
began to thin out in the ‘50s ‘til there wasn’t hardly anyone left. People would go away to work.
They’d have to go away and hunt work. There just wasn’t work here.” Her parents, who died in
1966, were among the last residents to live in the town (Kastning 1982). In 1971, Kansas
millionaire Donald Willsey purchased a 332-acre tract of land encompassing the Rush “ghost
town” and adjacent Morning Star Mine (Huggard 2004:51). By this date, the only
buildings/structures left standing on the north side of the creek at Rush proper were the
blacksmith shop/warehouse, livery barn, and stone smelter.
After Buffalo National River was created in 1972, the NPS started acquiring land along
the river in the vicinity of Rush. At this date, there were only four families living within the
present limits of the Rush Historic District (NPS 1989:13). In 1983, Donald Willsey sold his
acreage Rush to the NPS. Two years later, NPS personnel stabilized a number of the standing
structures at Rush, including the Taylor-Medley Store, the stone smelter, and the livery barn.
They also fenced in “House Row” and some of the mine openings in the area. The following
year (1986) the Rush Historic District was listed on the National Register of Historic Places. In
1987, the NPS developed the Rush Interpretive Trail through the ruins of the Morning Star Mill
and associated town site, in order to connected the interpreted features there (NPS 1989:13).
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Figure 3. An 1889 map of "zinc and silver mines" located at the mouths of Rush and Clabber Creeks. The Exeter town site
appears at far left. Within a few years of the publication of this map, commercial and mining activity had spread up the Rush
Valley towards the Morning Star Mine (Engineering and Mining Journal 1889).
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Figure 4. Geological map of the Rush Creek region. The mining district along the lower
end of Rush Creek has been circled. This map also illustrates the road system of this
period (Branner 1900:plate 24).
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Figure 5. Detail of the previous figure. The two squares shown at Rush are believed to
represent the Morning Star and McIntosh Mines, while the one shown at the mouth of
Rush Creek is the White Eagle Mine (Branner 1900:plate 24).
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Figure 6. Image illustrating the zinc-bearing bed along Rush Creek and the locations of the Morning Star, McIntosh, and
White Eagle mines (Branner 1900:184).
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Figure 7. Figures illustrating the relationship of zinc blend to beds of dolomite and chert at
the Morning Star Mine (Branner 1900:192).

III- 29

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Figure 8. Photograph of the east end of open cut at Morning Star Mine, 1900. The open
cut followed a fissure (shown at center of above) rich in zinc ore. Much of the ore removed
from this mine during its early years was removed through surface mining initially, rather
than through tunneling (USGS Photographic Library; Adams 1904:plate 26).
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Figure 9. Possible photograph of "Jumbo", a solid chuck of zinc carbonate recovered from
the Morning Star Mine that was sent to the World Columbian Exposition at Chicago in
1893. This impressive sample won honors at the exposition and later was curated at the
Field Museum (Field Museum of Natural History).
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Figure 10. Photograph of miners at the Morning Star Mine taken in 1898. The zinc mines
provided these men with a unique employment opportunity in an otherwise predominately
agricultural area (Buffalo National River: Bessie Kastning Collection).
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Figure 11. Early photograph of Rush taken during the 1890s. The exact date of this image
is unknown, but it pre-dates the construction of Morning Star Mill in 1898. The
photograph was taken from the mouth of Cold Spring Hollow and shows the building
complex developed by George W. Chase in association with the Morning Star Mine. The
buildings shown in the foreground are the Morning Star Hotel (at left) and livery barn (at
right). The stone smelter built in 1886 appears in between. The building with the false
front on the hillside behind the hotel is the Chase and Mulholland Store. The dwelling on
the hillside above the livery is the Smith residence (Arkansas History Commission).
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Figure 12. “Bird's Eye" view of Rush Post Office circa 1901, showing the building complex
associated with the Morning Star Mine. This image shows all of the structures depicted in
the previous figure, as well as several recent additions, the most important of which is the
Morning Star Mill. The surface working of the mine can be discerned on the hillside
behind the town (USGS Photographic Library; Bain et al. 1901:plate 26).
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Figure 13. Photograph of the Morning Star Mill, 1900. The mill was constructed in 1898
and was connected to the mine by means of an elevated tramway, which appears at left.
The stacked wood in the foreground presumably was used as fuel for the mill’s boiler
(USGS Photographic Library; Adams 1904:plate 21A).
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Figure 14. View of the McIntosh Mill, 1900. This mill and its mine were located east of the
Morning Star. Ore was transported from the mine to mill by means of cable tramway
(USGS Photographic Library; Adams 1904:plate 33B).
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Figure 15. School-age children in the Rush Creek Valley were educated at the Rush
School, which was located upstream from the Morning Star Mine. The photograph above
was taken circa 1910. The two adults standing at the rear of the students are teachers
William C. Bearden and Maude Gentry. The school building shown here burned down
around 1934. A new building was erected on the same site (Buffalo National River: Helen
Lack Collection).
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Figure 16. View of the Morning Star Mine and Mill taken in 1916. This image shows the
updated mill and a number of new buildings erected by the Morning Star Mine Company
since 1911 (Rush Creek Bugle 10 September 1916).

Figure 17. View of the Morning Star Mill and Mine in 1917. The mill appears at lower
left. Note the enormous spoils pile extending down from the mine (Buffalo National River:
Bessie Kastning Collection).
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Figure 18. View of the Morning Star Mill, taken in 1918 from the hillside above it. Some
of the commercial building and residences of Rush appear in the background (Engineering
and Mining Journal 1918).
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Figure 19. The sharp demand for zinc during World War I spurred a boom in the Rush
Creek District, leading to the establishment of a town at the mouth of Rush Creek,
immediately north of the Edith and Yellow Rose mines. This community was referred to as
the “New Town” or “Lower Rush” in order to distinguish it from the older community
centered on the Morning Star Mine and Mill. The image above was taken from the north
bank of Rush Creek and looks down the main thoroughfare in the “New Town” (Buffalo
National River: Dorthea Shipman Collection).
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Figure 20. Photograph of the Edith Mill, taken in 1917 (Buffalo National River: Bessie
Kastning Collection).

Figure 21. Photograph of the Yellow Rose Mill, 1917. This facility was located just south
of the Edith Mill (Buffalo National River: Bessie Kastning Collection).
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Figure 22. View of the Red Cloud Mill in 1917. This mill was located on the east bank of
the Buffalo River, opposite the “New Town” and the Yellow Rose and Edith mills. Note the
mine workings and ore dump above the mill (Buffalo National River: Bessie Kastning
Collection).

Figure 23. Photograph of the White Eagle Mill, which was located on the north bank of
Rush Creek at its juncture with the Buffalo River (Buffalo National River: Bessie Kastning
Collection).
III-42

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

Figure 24. Photograph of the Philadelphia Mill. This property was located along Clabber
Creek, north of Rush Mountain (Buffalo National River: Harley Myles Collection).

Figure 25. Some of the mines opened during the World War I-era boom were modest
operations like the Hazel Dell prospect in Mud Hollow, pictured above in 1917 (Buffalo
National River: Bessie Kastning Collection).
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Figure 26. One of the professional engineers attracted to Rush during the World War I
boom was James C. Shepherd, shown at TOP with his wife driving along a dry section of
Rush Creek. Shepherd operated the McIntosh Mine and several others in the area. The
photograph at BOTTOM shows Mrs. Shepherd in front of the McIntosh Hotel (Buffalo
National River: Juanita Buell Collection).
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Figure 27. Another prominent mining engineer was French native Charles LeVassuer, shown at LEFT, who was a part owner
of the Red Cloud Mine. The image at RIGHT shows LeVassuer with G. deBeughem, his brother-in-law and fellow engineer,
at the Red Cloud Mill (Buffalo National River: LeVassuer Collection).
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Figure 28. There was an acute housing shortage at Rush during boom periods, and many
miners resorted to living in temporary shelters like those shown above. This image was
taken at unknown date somewhere in the vicinity of the Monte Cristo Mine (Buffalo
National River: Harley Myles Collection).
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Figure 29. Detail of the 1935 McKnight map showing the Rush Creek mining district. The community of Rush is indicated, as
are the Morning Star Mine and other major zinc mines and mills in the district. This map was based on a survey conducted in
1928-1929 (McKnight 1935).
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Figure 30. Closer view of the McKnight map showing the area between Rush and the McIntosh Mine, which corresponds to
the Morning Star Mines Survey Documentation area (McKnight 1935).

III-48

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

Figure 31. Detail of the McKnight Map, showing the mines located along the Buffalo River
at the mouth of Rush Creek. By this date, the once flourishing “New Town” had
deteriorated to a mere handful of buildings (McKnight 1935).
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Figure 32. Aerial photograph taken in 1939, showing the vicinity of the “New Town.”
Cultivated fields scatter the abandoned town site. The mine workings associated with the
Yellow Rose and Edith mines appear in the lower-left corner (USGS 1939:LR383).
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Figure 33. By the 1950s, the Rush "ghost town" had become an object of curiosity for
tourists. The image of above shows a group of tourists stopped in front of the old smelter
(Buffalo National River: Bessie Kastning Collection).
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Figure 34. Photograph of the New White Eagle Mill, taken in 1960. This facility was the
last zinc concentrating mill to operate at Rush. It closed in 1962 (Buffalo National River:
Bessie Kastning Collection).

Figure 35. Photograph of the New White Eagle Mill during the course of dismantlement in
1979. This image shows the interior arrangement of some of the machinery. The concrete
piers support jigs (: Suzanne Rogers: Personal Collection).
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MORNING STAR MINES SURVEY DOCUMENTATION:
RESULTS OF SURVEY

Methodology
Fever River Research (FRR) conducted its field investigation of the Morning Star Mines
Survey Documentation project area over twenty-two days spread between February 18-26,
March 1-6 and 19-23, and May 6-7, 2005. The project was initiated with an orientation to the
property conducted by NPS historian Suzanne Rogers. Rogers had prepared the National
Register of Historic Places Nomination Form for the Rush Historic District, and this document,
with its resource inventory, provided the basis upon which the field investigations were to be
carried out. Prior to starting their fieldwork, FRR staff members met with Rogers and were
familiarized with the historian’s research files for Rush, which are on file at the Buffalo National
River headquarters in Harrison, Arkansas. These files contain photographic collections, maps,
textual documents, oral histories, and Rogers’ own research notes. The NPS generously
provided FRR with copies of all materials relevant to the project. The historic photographs, in
particular, proved invaluable during the subsequent field investigation. Rogers also spent a day
in the field orienting the surveyors to the Rush Historic District and its cultural resources prior to
the start of the survey. She paid several subsequent visits to the project area during the course of
the survey, in order to be updated on the field findings and provide additional historical
documentation.
The goal of FRR’s field investigation was to document any above-ground cultural
remains older than 50 years of age within the prescribed project area, in order to expand upon
and augment the resource inventory previously compiled for the National Register Nomination.
A pedestrian survey ultimately was conducted over the 67-acre parcel designated as the Rush
Interpretive Trail Area. Time also allowed for portions of Cold Spring Hollow and the McIntosh
Mill site to be surveyed. Although the latter locales are located outside of the Rush Interpretive
Trail Area, they contain associated historic features. The survey initially focused on a core area
of 26 acres, encompassing the Morning Star Interpretative Trail, and then expanded outward
from there. Properties listed on the National Register resource inventory were investigated first
in order to determine the presence of cultural features not previously recorded or limitedly so.
Once these known entities were covered, the survey was expanded to the areas lying between
them. Due to the rugged character of the terrain, the walkover did not follow a strict grid but
rather one that was logical, though variable according to the setting. The widest interval used for
transects was 15m. In areas where features had been identified, the interval was much closer (35m). Particular attention was paid to those sectors with level or moderately sloping ground,
which could have been used advantageously for building or other cultural activities in the past.
Areas with exceptionally steep slopes, such as bluff faces and spoil piles, were not surveyed.
Initial plans called for conducting limited shovel testing to supplement the above-ground survey
data; however, such testing was limited. Site (or lot) limits generally were adequately discerned
from the surface features visible. Subsurface investigations during the survey was restricted to
shovel scraping an occasional foundation wall to better define it for mapping purposes. The size
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of the field crew varied between one and three individuals (depending on the day), with two
being the average.
A wide range of cultural resources were identified during the field investigation,
including standing structures, foundation remains, pit and landscape features, middens, isolated
artifacts, mine workings and spoils, fence lines, and abandoned roadways. Major features were
documented through scaled drawings, sketch maps, photographs (35mm black and white, and
color transparencies), and GPS coordinates. Although many of the mine openings and workings
identified did not have individual sketch maps prepared for them, these resources were
photographed and, where possible, had GPS coordinates taken for them. Scaled field drawings
were prepared using a plane table, measuring tapes, and compasses. Maps covering large areas
were drawn at 3/32”=1’ and 1/8”=1’, while those of individual buildings and features used a
1/4”=1’ scale. Structural remains consistently were measured and drawn to scale, whereas
contour lines and terrain features generally were approximated. The field drawings later were
digitized using DesignCAD, an AutoCAD compatible software.
The GPS data was gathered over a four-day period (March 20-23, 2005) using a Trimble
GeoXT, a hand-held unit capable of sub-meter accuracy (well within the 3-meter level of
accuracy requested by the NPS). The aim of the GPS survey was not to record the location of
every feature identified in the field, but rather the principal ones—allowing each set of drawings
produced in the field by our survey crews to be tied into the NPS’s GIS system. Additionally,
other landscape features not drawn in the field by our survey crews were also given GIS
coordinates. Features primarily were recorded with a single point, with a minimum of ten
positions being logged. For rectangular-shaped features of size (e.g. houses, building
foundations) the point was registered on a corner. Small or irregular-shaped features and mine
openings had a point taken from their center. Offsets were utilized only as a last resort, for
features that were inaccessible or in instances where the setting prevented the collection of data
(due to lack of satellites). GPS data also were gathered for a number of isolated artifacts,
selected fence lines and intersects,10 and on historic roadways. The post-processing of the GPS
data was done through Trimble’s GPS Pathfinder Office program. This same program was used
to produce some of the maps illustrating feature locations.
A data dictionary was created for the GPS survey, allowing the recording of specific
attributes for different feature types in the field. Attributes assigned to residences included
“family name”, “date of construction”, “type of construction”, “condition”, “corner” (referring to
corner where the GPS coordinate was taken), and “comments.” The attributes chosen for
commercial buildings and outbuildings were the same as those for residences, with the following
exceptions: commercial features also had an “ownership” attribute, indicating whether it was
owned by a mining company or non-corporate entity; and outbuildings had an “association”
attribute, designating the property with which the building was connected. The data dictionary
allowed fewer attributes for mine entrances (“name”, condition”, “size”, “comments”), footings
10

The fence lines and intersects in question primarily are located along House Row. This area has a whole network
of fences, demarcating the boundaries of the individual house lots as well as the internal divisions (or activity areas)
within those parcels. Most of the fences are in a decayed condition, and their lines and intersects will become
increasingly difficult to discern in the future. Hence, more attention was paid to collecting GPS data on these
features than in other areas.
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The historic context and site-specific histories prepared by FRR for the Morning Star
Mines Survey Documentation report relied heavily upon previous research conducted by/for the
NPS and on materials contained in the historian’s research files at Buffalo National River. FRR
conducted supplemental research on the zinc industry and on census records for the Rush area
for the period 1880-1930. Feature and site descriptions provided in the report are based on
measurements, notes, and drawings made by FRR personnel in the field, unless otherwise cited.
These descriptions primarily use English measurements, rather than metric. This decision was
based on the fact that the historic builders/craftsmen at Rush used English measurement, and the
built environment they created is a reflection of that mental template. Metric measurement,
while traditionally used in archaeology, is an awkward tool in describing historic building
remains and does not provide the proper context for those remains.

Survey Limitations
One of the limitations on the survey was the low surface visibility. Since its
abandonment, the Rush Valley has become heavily overgrown, and the survey area is mostly
covered with timber and brush. A few sections—such as along House Row, and around the
smelter/livery area and Hicks Store-Hotel—are grass covered and mowed intermittently. The
survey was scheduled for late winter to reduce the vegetation, but it still posed a hindrance to
some extent. Additionally, in places the freedom of movement was slowed by the extensive
green-briar growth.
Some of the domestic sites in the survey area had short-term occupations. Such
occupations have left little behind in the archaeological record, and the surface visibility in the
project area (heavy vegetation) has made these site types even more difficult to identify. A
systematic shovel testing strategy would have assisted with the identification of these site types.
Another limitation of the survey was the ruinous state of the buildings and structures
within the project area. Although some of the buildings associated with the historic mining
community remain extant, most have either deteriorated or have been destroyed down to their
foundations. Many buildings have been relocated, salvaged for materials, and, in some
instances, even destroyed by arsonists. Many of the buildings rested on dry-laid stone piers,
which, though easily identified while still standing, blend into the rock-covered hillsides after
they have collapsed. Even some of the more substantial perimeter foundations—whether
mortared stone or concrete—have become covered with detritus and slope wash over time
making them difficult to discern in the field. These features and/or sites were also very difficult
to document with photographs, particularly if located in wooded environments.
The rugged nature of the terrain at Rush conspired against obtaining GPS coordinates for
some of the features identified during the survey. It was particularly difficult to obtain an
adequate number of satellites to register points in confined areas such as Cold Spring Hollow and
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the mine workings along Rush Mountain. This necessitated the use of offsets for points in some
instances.

Summary Of Results
Although no prehistoric artifacts or sites were identified with the project area, despite the
limitations imposed on it, the survey identified a wide range of historic above-ground landscape
features associated with domestic, commercial, and industrial activities once conducted in the
project area. These historic resources were grouped into four distinct clusters, and were defined
and recorded with Arkansas Archaeological Survey (AAS) as archaeological sites. The largest
of these is the Morning Star Site, which is a redefinition of the site previously recorded as the
Rush Ghost Town (3MR142). This site covers the community, mill, and mines directly
associated with the Morning Star Mining Company. The Hicks Site (3MR225) covers the
homestead historically associated with the Hicks family, including the remains of their store and
hotel, and a related residence. The George Jones Site (3MR223) and Boiling Springs Site
(3MR224) are two small domestic sites located to either side of the Hicks property. The survey
also identified a number of features associated with the McIntosh Mine. Historically, this mine
had a concentrating mill, hotel and other buildings associated with it. However, only a small
portion of the site (specifically, the upper mine openings) was included within the boundaries of
the core survey area—with the greater portion of the related features lying outside of the core
area of survey. Although the area around the McIntosh Mill also was visited during the survey,
and significant structural remains noted in the field, sketch maps of the mill and mine workings
at this site were not prepared. As such, an AAS site form was not submitted for this site.
The feature numbering used in the report is unique to the Morning Star Mines Survey
Documentation project. For cross-referencing purposes, resources previously listed on the
National Register inventory also have their inventory number noted (NR-1, NR-2, etc.) when
first discussed. FRR feature inventory and NR resource inventory have been attached as
Appendix I of the report.
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Figure 36. Figure illustrating the core and expanded survey limits for the Morning Star
Mines Survey Documentation Project, as defined in the NPS scope of work. The core
survey area, consisting of 26 acres around the Morning Star Interpretive Trail, is outlined
in blue, while the expanded survey area of 67 acres is outlined in red. The dashed lines
indicate additional areas surveyed in Cold Springs Hollow and around the McIntosh Mine
and Mill during the course of these investigations.
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GEORGE JONES SITE
(3MR223)

HICKS SITE
(3MR225)
BOILING
SPRINGS SITE
(3MR224)

Figure 37. Figure illustrating the locations of features and points identified with GPS
coordinates. Blue triangles indicate mine openings, while the red lines are historic roads.
The limits of the sites defined during the survey are outlined in black. The location of the
McIntosh Mine and Mill also is noted (FRR 2004).
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(3MR223)
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BOILING
SPRINGS SITE
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Figure 38. A large percentage of the project area was mapped in detail during the survey.
Detailed mapping areas are outlined above in dark red (FRR 2004).
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Figure 39. Map showing the sections of the Morning Star Site mapped in detail during the project (FRR 2004).
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MORNING STAR SITE (3MR142)

The Morning Star Site extends across portions of the E1/2, NE1/4 of Section 9 and the
NW1/4 of Section 10 in Township 17 North, Range 15 West (Jefferson Township). It is a large
site that encompasses the residences, hotel, stores, concentrating mill, and mines historically
associated with the Morning Star Mining Company. The site contains multiple components
(domestic, commercial, industrial), which though quite different functionally, are interrelated
historically and sometimes physically overlap one another. The site includes the “Rush Ghost
Town,” which previously was recorded as 3MR142. The period of occupation for the site is
1881-1975. The site description provided below is divided into three sections, each discussing a
geographic area of the site. The names used for the individual properties discussed below
generally follow those assigned by Rogers (1986) in the National Register Nomination for the
Rush Historic District.
Area “A”: House Row
The area referred to as “House Row” lies on the south (or west) side of Rush Creek and
represents the western end of the Morning Star Site. This area reportedly was first developed
circa 1881-1882, when Ben and Al Setzer erected log houses about 200’ from one another
(Medley 1955:6). Circa 1899,11 the Morning Star Mining Company built a number of other
dwellings in the area—presumably to house the workers employed at their mine and newly
erected concentrating mill. As many as nine dwellings may have been located along House Row
at one time, four of which are still standing today. The houses were spaced about 45’ on-center
and had fenced lots extending up onto the hillside behind them. Most of the houses were of
vertical plank construction similar to that illustrated in Figure 40. In addition to the residences,
at least two stores and one other suspected commercial building were located in House Row at
one time or another. One of the stores—the Taylor Medley Store—is still standing. House Row
was connected to the remainder of the Morning Star Site by two fords and a footbridge across
Rush Creek. Historic and present-day illustrations of House Row have been attached below as
Figures 40 through 48.
Spout (or Town/City) Springs (Feature 1): Water supply is always an important
consideration at habitation sites. Rather than depend on wells or cisterns, the residents of Rush
appear to have primarily gathered their water from natural springs, which are abundant in the
area. Rush Creek may also have been used at times, but its flow is intermittent in front of House
Row. One of the more important local springs was located at the base of a bluff on the north side
of Rush Creek, directly opposite the north end of House Row. Known variously as “Spout”,
“Town”, or “City” Springs, this water source was tapped by means of a small diameter
(approximately ½” outside diameter) pipe driven into the base of the bluff from which the spring
11

The National Register Nomination dates the majority of buildings along House Row to “circa 1899” (Rogers
1986). The specific date of construction, of course, may have varied slightly by building. Testimony submitted in a
1920s-era lawsuit between the Morning Star Mining Company and Charles Mulholland, for instance, alludes to two
houses at Rush (possibly located along House Row) as having been constructed in 1898 (Buffalo National River:
Historian’s Research Files).
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issues. Water flowed through the pipe into a galvanized metal washtub, capable of holding
perhaps 5-8 gallons. Another pipe extended off the top of the tub and ran down into a second
tank. Unlike the tub, which was exposed to the elements, the lower tank was enclosed within a
small, elliptical-shaped structure that measured approximately 4’-3”x4’-10” and stood
approximately 4’ tall. The walls of the spring house were built with a heavy metal mesh,
possibly salvaged from one of the jigs at the Morning Star Mill. Corrugated steel panels were
used for the roof. The spring house had a doorway in its south side, through which the interior
could be accessed. There was a second opening on the west through which the water pipe
entered. It is possible that the outer water tub served as a settling tank, while the second tub,
which was protected, held potable water.
The date at which this spring was first exploited is not known, though it appears to have
remained in use into the 1960s. Bessie Kastning recalled that water from the spring was piped
all the way over to House Row the last time she lived there, in the 1960s (Kastning 1985). A
photograph taken in the 1960s largely shows the spring house at it appears today. The feature
has suffered some deterioration, however. Water no longer flows through the piping, and the
settling tank—although still present—is covered with slope wash and has started to rust through.
The door on the spring house also has been removed or has rotted away (Figures 49 through 52).
The spring was not included in the resource inventory compiled for the National Register
Nomination for the Rush Historic District. However, its location is noted on the map attached to
the Nomination Form. The map designates the feature as “City Springs” (Rogers 1986).
Mulholland Store (Features 2 and 3): This store was located at the far northern end of
House Row at the point where the road leading into Rush curves and drops down into the valley.
The store was situated on a level terrace lying midway between Rush Creek and Rush Road.
This terrace lies 8’-10’ below the level of the road, and a similar height above the adjoining
stream valley. Historically, there was a secondary road that forked off Rush Road immediately
east of the store site and dropped down to the level of the creek and turned west, following the
edge of the terrace. The secondary road forded Rush Creek a short distance west of the store site
and continued up the valley toward Rush School. In the modern era, the eastern end of the road
was redirected so that it intersected Rush Road northwest of the store site. The route of the
abandoned section of road is still readily evident today. A driveway extends off the road up to
the store site. A short stone wall (Feature 3) is present along the driveway; this appears to be a
retaining wall rather than a foundation (Figures 53 and 54).
There is relatively little above-grade structural remains at the store site today other than a
scatter of stones, brick, tin cans, and a stove pipe elbow (defined as Feature 2). The scatter
covers an area approximately 26’x57’ in size. The stones are tabular in character and would
have been ideal for building piers. However, the stones do not present a uniform or symmetrical
pattern, which would suggest that if they are associated with piers some have been dislocated.
The light concentration of brick at the west end of the scatter may represent a chimney fall. Red,
machine-made brick stamped “DICKENSON/LITTLE ROCK” are present, as are firebrick
marked “PERLA AR.” A wire fence ran along the north side of the building site, hugging the
edge of the terrace. The western and eastern ends of this fence are still intact.
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Charles A. Mulholland reportedly constructed the store at this site around 1920.
Mulholland had previously operated the Morning Star’s “company store” in association with
George W. Chase.12 After the decline in mining activity, Mulholland built his own store along
House Row, even though he apparently did not own the land on which it was located. The
Morning Star Mining Company later filed a lawsuit against him, seeking to evict him from the
land. One of the affidavits submitted for the lawsuit noted that Mulholland was in the process of
erecting his store in 1920 (Buffalo National River: Historian’s Research Files). Bessie Kastning,
Helen Lack, and Nadine Goodall all remembered the Mulholland’s store building. Kastning
described it as “a big store building made out of nice lumber” with a false front and porch along
its front side. The store was single-story and was divided into two rooms, one of which served as
the store proper, while the other was used for storage (Kastning 1985). According to Nadine
Goodall, Mulholland’s “had everything” and was the place to go locally if you wanted a
“beautiful hat,” as her mother often did (Goodall 1985). In 1925, Mulholland was taxed for
$1,500 worth of merchandise, which was three times that owned by his two closest competitors
in the area (Marion County Assessor’s Record 1925). Although Mulholland’s Store was still
listed in the Marion County assessor’s records in 1930, the assessor did not report any value for
its merchandise that year, which suggests that the store was not in active operation by this date.
This impression is corroborated by the 1930 federal census, which reports Charles Mulholland as
a resident of Fayetteville, Arkansas. Then age 78, he was working as an insurance agent and
boarding with another family in Fayetteville (USBC 1930a:4B). Helen Lack thought Mulholland
relocated to Springfield, Missouri after leaving Rush, but, if so, he obviously was not there in
1930. Lack also recalled G. E. Melton as having operated a store out of Mulholland’s old
building at Rush “for a long time” afterwards (Lack 1984). We have no historic photographs
showing the Mulholland Store in detail, though it does appear in the 1939 aerial photographs and
1940 Lone Rock Reservoir maps. The aerials indicate that the building was a long, narrow
gable-roofed structure and was oriented east/west (USGS 1939; USACE 1940). The building
was destroyed at an unknown date.
This site is discussed in the National Register Nomination for Rush as the “Mulholland
Buildings” (NRI-1). The nomination indicates that the store building may have been relocated
from the “New Town” and also mentions that there was a house and barn associated with the
store. It broadly dates the property to circa 1900-1920 (Rogers 1986:7.25). As noted above,
however, there is strong evidence that the store was built towards the very end of this period—
specifically around 1920. The store was thus constructed during the interval separating the third
(1915-1919) and fourth (1925-1931) significant mining periods defined by Rogers (1986:8.7),
during which the “New Town” was abandoned and the remaining settlement in the valley largely
consolidated around the old town of Rush.
Unidentified Building Site (Features 4 and 5): There formerly was a building located at
the northern end of house row, opposite Mulholland’s Store. This building appears in the 1939
aerial photographs and 1940 Lone Rock Reservoir maps but otherwise is undocumented in the
photographic record for Rush. Today, there is little surface evidence remaining of the structure.
The principal feature is an earth berm, which measures approximately 18’ wide and presumably
abutted the rear side of the building (Figures 53 and 55). The slope between the berm and road is
rather steep, suggesting that the building would have sat on raised piers. It may have served as a
12

See discussion of Chase and Mulholland Store (Feature 60) below.
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private residence, although we do not know this with certainty. There is a scatter of artifacts to
the rear of the berm, which includes a steel barrel and glass bottles. A shallow depression
(Feature 5) also is present here. It is not clear whether the depression is cultural (representing a
privy or trash pit) or represents a tree fall. An old road bed or driveway lies to the north of the
west of the berm. Modern improvements to Rush Road appear to have impacted the northern
edge of the site.
The potential house site is not discussed in the National Register Nomination, and we
have no specific information regarding the date at which it was first occupied. Assuming the site
was developed in association with the other residential lots along House Row, it may have been
occupied as early as circa 1899, during the second significant mining period (1898-1904). As
noted above, the suspected house was still standing in 1939-1940.
Bundy House Lot (Features 6 through 14): The Bundy House (Feature 7, NRI 2) is an
extant single-story, hipped roofed, frame structure located towards the northern end of House
Row. Constructed circa 1899, the dwelling originally had just two rooms, arranged side-by-side
and sharing a common chimney. A shed-roofed addition was added on the south side in the
1930s (Rogers 1986:7.8). The original section of the house measures 26’-2”x16’-0”, while the
side addition is 12’-0”x14’-9”. An open front porch also is present. Although modest in
character, the dwelling is well-built and has some interior detailing, suggesting that it may have
been one of the finer residences in Rush in its day (Rogers 1986:7.8) (Figures 56 through 63).
The Bundy House had several outbuildings associated with it. One of these was root
cellar (Feature 8) located off the northwest corner of the house. The cellar measures roughly 8’
(2.4m) square and has a “keyhole” entrance on its east side. It is set several feet into the ground,
and the soil excavated from its construction was heaped around it, creating an insulating berm.
The walls of the cellar were framed with vertical corner posts, horizontal nailers, and corrugated
steel panels. Pole rafters and corrugated steel was used for the roof, which has since collapsed.
The root cellar reportedly was built by Gus Setzer, the last occupant of the property, for use as a
storm cellar and for storage (Kastning 1985). In relying upon an exterior root cellar for food
storage, the occupants were following a traditional lifeway long prevalent throughout the Upland
South and Midwest.
A small, shed-roofed, frame shed lies to the west of the root cellar. Identified as Feature
6, this shed measures 5’-4x5’-8” and has a frame floor and vertical plank siding. The historic
function of this outbuilding is not known. There is no evidence of it having been used as a privy.
Although the shed is located fairly close to the unidentified building site discussed above as
Features 3 and 4, it appears to be more oriented to the Bundy House. There also are remnants of
a wire fence along the west side of the structure, which suggest that it was enclosed within the
Bundy House lot.
Feature 9 represents the ruins of a frame outbuilding measuring approximately 6’x8’.
This structure, which has collapsed into a heap, was built against cut bank and rested on shallow
stone footings. It abuts a level fenced-in area that may have served as a chicken yard. If so,
Feature 9 possibly functioned as a chicken house. It was of vertical plank construction, had a
doorway in its east side, and had a wood floor on the interior. A smaller gable-roofed, frame
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structure (Feature 10) lies along the west side of the suspected chicken house. This structure
measures 3’-3”x4’-1” and stands only 2’-2” tall from the ground to the peak of the roof.
Although labeled a “goose house” in the report, Feature 10 could have been used for any number
of poultry or smaller domesticated animals (Figure 62). Many (if not all) of the permanent
residents at Rush likely kept chickens. Compared to other livestock, they were cheap, easily
bred and maintained, and took up little space; they also provided a good source of protein for the
family, not to mention a potential supplemental income through the sale of eggs. A well-worn
path leads from the rear of the Bundy House to Features 8 and 9.
The National Register Nomination noted the presence of three outbuildings at the Bundy
House Lot, all dating to the 1950s or later (post-dating the period of significance) (Rogers
1986:7.8). Although the nomination does not identify or describe these structures, it presumably
refers to Features 6, 8, and 9 (or 10).
Moving father back in the house lot, there is a pit feature (Feature 11), a low mound of
earth and cobbles (Feature 12), and a likely privy pit (Feature 13). It is unclear whether Feature
11 is cultural or was produced from a tree fall. Feature 13, in contrast, has two stone footings on
its east side, which frame a square pit capped with loose fill. Although not excavated, the pit’s
size (approximately 3’ square) and fill both suggests its use as a privy. The 1940s aerial
photographs do show a small outbuilding in this approximate location. It is possible that the
mound identified as Feature 12 represents the back-dirt pile produced from the excavation of
Feature 13 and—if cultural—Feature 11. One could speculate that two features represent
successive generations of privies, with Feature 11 being earlier.
Feature 13 is backed to an old fence line, which runs roughly northwest by southeast
along the existing tree line. This fence eventually cornered and then angled over the chicken
yard. The area enclosed possibly served as a garden area historically. The back (west) side of
the fence was used as a dumping ground for trash. There are two distinct trash piles with metal
cans, glass bottles and jars, and other domestic artifacts. One appears to be older, possibly dating
from the 1950s (Feature 14), while the other continued to be used into the early 1970s (Feature
15). The material in Feature 15 includes a variety of beer cans, a Pepsi-Cola can
commemorating the company’s 75th Anniversary (1973), a bed spring, car tires, and old wire
fencing.
A number of families are known to have occupied the Bundy House Lot. Lee Medley
and his family lived here for a short time circa 1925, before moving to a new home on Clabber
Creek. Jim and Maude Bundy resided in the dwelling for many years, and it is from them that
the property derives its name. Subsequent occupants included Bill and Mindy Maxey and
Maude and Maggie Dunlap. In the 1960s, Bessie Kastning (the daughter of Lee Medley),
husband Cecil, and their son Wayne lived here. The last residents were Guss and Evel Setzer
(Kastning 1985). The house remained occupied until the early 1970s (Rogers 1986:7.8).
Washhouse (Feature 16, NR-3): The Washhouse is an extant single-story, front-gabled,
dwelling located south of the Bundy House (Figures 64 through 68). The building measures
16’x24’ (4.9x7.3m) and has an open front porch. Its interior is divided between two main rooms,
arranged front-to-back (rather than side-by side), and smaller chamber possibly used as a pantry.
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The building represents a short version of the tradition Shotgun House form. Its name is
colloquial and derives from the occupants of the adjoining residences having used the building
for washing activities after being vacated. It also was used for community storage until the
1970s (Rogers 1986:7.8). A driveway runs along the south side of the dwelling.
There is no clear demarcation between the rear yards of the Washhouse and Bundy
House. Hence it is possible that some of the features previously discussed, such as Features 13
and 14 might also be associated with the Washhouse. Indeed, the presence of two distinct trash
piles at the rear of the lot may be indicative of their use by two different properties, with Feature
14 being associated with the Washhouse and Feature 15 with the Bundy House.
Kastning House Lot (Features 17 and 18): The Kastning House (Feature 17, NR-4) is
one-story, side-gabled, double-pile, frame building that represents of the one of the larger and
well-built buildings along house row. The house, which measures 32’-3”x22’-6”, was built in
two episodes. It started as an I-cottage, being one-room wide and two rooms deep. A two-room
addition, which is covered by an extended shed roof, was added across the rear of the house in
the 1920s or earlier (Rogers 1986:8.9). The house has paired entrances at the front and rear, an
arrangement that would have allowed the dwelling to accommodate two families (thus
functioning as a double house). Unlike the other residences along House Row, the Kastning
House has full stud walls, with exterior and interior wall sheathing, the latter of which is applied
diagonally. The exterior walls of the house are clad in horizontal weatherboard, rather than the
vertical planking more commonly utilized at Rush. The area in front of the house is heavily
eroded, illustrating a clear pattern of foot traffic around the front porch and between the house
and Rush Road (Figures 69 through 73).
There are two fairly large fenced-in enclosures extending up the hillside behind the
Kastning House. The fences demarcating these enclosures are built with woven and barbed wire
strung between cedar posts. Although large sections of the fences have deteriorated, remnant
posts and fencing remain (albeit often laying on the ground). Another indicator of the old fence
lines are the low berms that were created from piling stone cobbles along their edge. The upper
fence defining the Kastning and Brantley house lots has a cobble berm measuring approximately
5’-wide along its entire length. Similar berms are present along the fence lines that extend off it.
The 1940s-era aerial photographs indicate that the inner (or mid-yard) enclosure was cleared of
timber, while the outer enclosure was wooded—conditions that still exist today. It is possible
that the inner enclosure was used for garden or row crop, while the outer area was utilized for
livestock grazing and/or wood lot. It is of interest that the inner enclosure has two gates present
along north side, which face toward the Washhouse and Bundy Houses. The field possibly saw
some common use by the residents of these dwellings.
The 1940s aerials also show two small outbuildings located to the rear of the Kastning
House. One is positioned very close to the dwelling, while lies along the outer edge of the inner
fence enclosure. Either of these structures could have served as a privy. The field survey did
locate a piece of sheet metal lying in a very shallow depression (Feature 18) in the general
vicinity of the more distant outbuilding.

III-66

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

Considering the Kastning House’s well-built character, it is tempting to speculate that it
initially served as managerial housing for personnel employed by the Morning Star Mining
Company. Later residents included Bessie and Cecil Kastning, who resided here 1949-1954 and
from whom the house’s current name is derived. Lee and Nettie Medley occupied the dwelling
in mid-1960s (Kastning 1982, 1985).
Brantley House Lot (Features 19 and 20): Like the other buildings in House Row, the
Brantley House (Feature 19, NR-5) was constructed circa 1899. The house was built as a onestory, side-gabled, single-pen cottage measuring only about 16’x16’ in size. Soon after, a
10’x16’, one-room, shed-roofed addition was built across the rear, expanding its dimensions to
16’-4”x26’-5”. A second addition eventually was erected on the south side of the house (Rogers
1986:7.10; Buffalo National River: Historian’s Research Files). The residence was still standing
when the National Register Nomination was prepared. Unfortunately, it was torched by vandals
in December 1998. All that remains of the house are the stone building piers that supported it
and its front porch. Past foot traffic has produced a distinct depression around the porch and
front walk (Figures 74 through 77). A number of solid concrete blocks are scattered in the weeds
to the south of the house. These possibly served as foundation piers for the side addition on the
house; if so, they have been dislocated.
Like at the neighboring Kastning property, the Brantley House lot is divided into three
distinct sections, all enclosed by fences: an inner yard immediately surrounding the residence; a
mid-yard possibly used for row-crop or garden; and outer enclosure that is wooded and possibly
was used for livestock (Figure 78). The 1940s aerials show a small outbuilding located
positioned along the back fence-line of the mid-yard of the house lot. The survey found a section
of corrugated-steel roofing in this same area (Feature 20), which possibly came off the structure
depicted in the photograph. The roofing rests in a subtle depression. Feature 18 may represent a
privy; if so, it follows the pattern of placing such outbuildings towards the rear of the mid-yard
area illustrated previously by Features 13 and 17.
During the 1920s and 1930s, the Brantley House served as the residence for the local
school teacher. The last residents were Jim and Mary Brantley, who resided here until 1950s
(Rogers 1986:7.10).
Gotley (or Goatley) House Site (Features 21 and 22): There is a wide section of open
yard separating the Brantley House ruins from those of the Rabey House, which is the next house
site south. None of the historic photographs available illustrate any buildings in this area. Nor
are their any obvious structural remnants on the surface. There are several features, however,
that present the possibility of a house having been located here early in the twentieth century. To
begin with, there is a concentration of building stone set in a depression (Feature 22) along the
bank bordering Rush Road. The character and placement of Feature 22 is suggestive of a flight
of steps. The feature is centered 55’ from the Brantley House—approximately the same
centering found between the Kastning, Washhouses, and Bundy houses (52’-54’). In addition,
the hillside upslope from Feature 22 appears to have been cut, as if to level the ground in order to
build upon. There also is a rectangular pit feature (Feature 21) located farther upslope. Feature
21 measures 3’x5’ in size and has several cut stones set in one corner, which appear to be
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remnants of a building foundation or footing. The size of pit is appropriate for a privy shaft,
though its function has not been determined with certainty (Figure 79).
Lee Medley indicated that Ben Setzer constructed a log house about 100’ west of the
Taylor-Medley Store in the winter of 1881-1882 (Medley 1955:6). This location roughly
corresponds to the area discussed here, or to the Rabey House lot immediately to the east. In
addition, Bessie Kastning recalled a large hip-roofed, frame house with eight-rooms being
located here. The house, which was occupied by the “Goatley” family when Kastning was a
little girl, burned in early 1930s (Kastning 1985). The 1930 census does report an Arthur M.
Gotley living at Rush, with his wife Hattie, four children, and a grandson. Gotley was 53-yearsold and employed as an assistant superintendent of a zinc mine (possibly the Morning Star). He
was paying $5.00 per month in rent, which was significantly higher than that paid by any of his
neighbors (USBC 1930:1B). Of course, an eight-room house would demand a higher rent than
any of the others along House Row.
The National Register Nomination for Rush discusses this location as the “Goatley House
Site” (NR-6) and incorporates Bessie Kastning’s recollections of the dwelling (Rogers
1986:7:25). The spelling of the family name used in the nomination presumably follows
Kastning’s pronunciation of it (i.e. “Goatley”). The 1930 census, however, spelled the name as
“Gotley”, and this is the version FRR has used on its maps.
Rabey House Lot (Features 23 through 26): The Rabey House (Feature 23, NR-7) was a
one-story, front-gabled, frame dwelling built circa 1899. It was similar in character to the
Washhouse in respect to its front-gabled form, size, and plan. The house was built on a
relatively steep slope facing Rush Road, which meant that its rear wall was resting nearly at
grade while its front porch deck was raised approximately 5’ above the ground. The area
beneath the house was framed-in with planking and earth heaped around it (possibly in an effort
to better insulate the floor and reduce rodents). The house was still standing as late as 1974 but
was in a very dilapidated condition. By 1986, when the National Register Nomination for Rush
was prepared, only a “small back section of rude pole and frame construction” was intact
(Rogers 1986:7.15) (Figures 80 through 82).
The ruins of the Rabey House have been defined as Feature 23. Metal roofing and
framing materials still scatter the building site, and the approximate outlines of the dwelling can
be discerned from the slight berm left from heaping soil around the periphery of the building.
There is a cut bank with three sets of stone footings at the juncture point between the house and
front porch. The Rabey House measured approximately 18’x24,’ while its porch was about 8’
wide (Figure 83).
Bessie Kastning indicated that the Anderson and Rabey families had lived here at
different times. She remembers the area beneath the high front porch being used to shelter
livestock, a “cow or horse or whatever.” After the Rabey House was abandoned, the residents in
the adjacent Storekeeper’s House used the structure for storage and as a cow shed (Kastning
1985).
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There is a pit feature (Feature 24) on the knoll abutting the north side of the Rabey House
site. The knoll is oval in shape, measuring approximately 3’x5’. This feature possibly is a privy
pit. Located farther upslope is a piece of sheet metal set in a shallow depression (Feature 25),
which also may be a privy.
A collapsed mailbox shelter is located along Rush Road in front of the Rabey House site.
It was a simple open-sided structure that was framed with vertical posts supporting a shed roof
with corrugated steel roofing. The shelter presumably was constructed after the post-office in
the Taylor-Medley Store was discontinued. A 1960s-era photograph shows four mailboxes
present, with room left for a fifth (Figures 84 and 85).
Storekeeper’s House (Feature 27, NR-8): An extant 1-1/2-story, front-gabled frame
dwelling known as the “Storekeeper’s House” (Feature 27) is located between the Rabey House
site and the Taylor-Medley Store. The main block of the structure, which reportedly was
constructed circa 1899, measures 14’-4”x24’-3”, and has two rooms on the first floor and a
single room on the floor above. An 8’-6”x12’-3” shed-roofed side wing with one-room was
added a later date, possibly by the 1920s (Rogers 1986:7.10). The dwelling is covered with
weatherboard siding and has open porches on its front and rear elevations (Figures 84 through
87).
The Setzer family, who co-founded the Morning Star Mining Company, occupied the
dwelling early in its history. Logan Setzer died in a mining accident in 1916. The residence
later was occupied by the owners of the adjacent store, from which its colloquial name—the
“Storekeeper’s House”—is derived (Rogers 1986:7.10). Lee Medley and his wife moved here in
the 1950s and remained until the early 1960s (Kastning 1985).
Taylor-Medley Store (Feature 28, NR-9): The Taylor-Medley Store (Feature 28) anchors
the southern end of House Row. This building served as a focal point for commercial activity in
Rush, especially after the closure of the Morning Star Mine. It served as a general store and also
housed the local post office after it was relocated from the Morning Star Hotel lot. The store
building is a one-story, frame structure that is divided between two distinct storefronts, possibly
representing different construction episodes. The northern part of the building measures 20’0”x32’-2” and has a front-gabled roof with a stepped false front. The south half of the building
measures 13’-4”x32’-2” and is covered by a low-sloped roof that extends off the gable roof of
the adjoining section. It too has a false front and a full-length front porch. Both storefronts have
central doorways flanked by large window openings. A photograph taken in 1918 suggests that
the building had assumed its present configuration by that date (Engineering and Mining Journal
1918). Historic and present-day photographs of the Taylor-Medley Store have been attached as
Figures 88 through 104.
The National Register Nomination provides a circa 1899 construction date for the TaylorMedley Store (Rogers 1986:7.10). However, there is circumstantial evidence suggesting that the
store was constructed at a later date, possibly during the early years of the World-War-era
mining boom (1915-1919). Its reputed builder was William I. Taylor, who operated a general
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store here during the 1910s and 1920s (Medley 1955:1, 11).13 The building originally was
located closer to the creek, but Taylor eventually moved it slightly upslope to its present location
on account of flooding. The 1918 photograph previously referenced (Figure 88) suggests that
the building had not yet been relocated by that date. William Taylor kept store in the north half
of building, while he and his family resided in the south wing, which was divided into three
rooms. In his capacity as justice of the peace, Taylor often conducted wedding ceremonies in his
living quarters, including that of Helen Lack in 1924 (Lack 1985).
Al Goodall operated the general store after Taylor, and he was followed in turn by
Samuel and Jessie James (Kastning 1985). Lee Medley purchased the business in 1931. Medley
had assumed the duties of justice of the peace in the late 1920s and remained in this position
until he was appointed postmaster in 1944—a position he remained in until March 15, 1953
(Medley 1955:2). During his period of ownership, the north half of the building housed the
general store and post office, while the south half was used for storage (Kastning 1985). The
store closed in 1955. National Park Service personnel added interior posts to stabilize the
building in 1985 (Rogers 1986:7.10-11).
Unidentified Store Site (Features 29 and 30): The field survey found a number of
features located south of the Taylor-Medley Store that are indicative of a former building site.
One of these is a low embankment measuring several feet wide (Feature 29), which may
correspond to the foundation along the front of a non-extant (or relocated) building. The
embankment suggests that the structure in question was approximately 20’ wide. If the building
was backed up against the base of the bluff, it may have been 30’ to 31’ deep. There is a trash
pile (Feature 30), including soup and coffee cans, located immediately south of the suspected
building site. The site is not discussed in the National Register Nomination.
Features 29 and 30 may be associated with an unidentified store/commercial
building that appears in a 1918 photograph of Rush, taken from the hillside above the Morning
Star Mill (Figure 105). This image shows a one-story, front-gabled building with false front
located directly south of the Taylor-Medley Store. The fact that this building has a false front
suggests that it was commercial in nature. This property is not otherwise documented in the
historical record, and hence, we know nothing of its function, date of its construction, and
longevity. It is also possible that Feature 29 marks the original site of the Taylor-Medley Store,
prior to its relocation further upslope.
Footbridge: Several of Bessie Kastning’s photographs illustrate a footbridge across Rush
Creek at the approximate site of the present-day concrete slab bridge. The footbridge was
constructed of planks and branches tied onto trees along the stream. It was only one or two
planks wide and raised roughly 3’ to 4’ above the level of the creek. A bridge of this type
obviously was not long term, being of crude construction and unable to withstand high water.
However, there may have been multiple generations of bridges at this location (Figures 106
through 108).

13

Taylor had previously conducted business out of a different store building located on the opposite of Rush Creek.
He may have still bee at this location as late as 1910. See discussion of Feature 34 below.
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Figure 40. Many of the buildings along House Row were constructed with vertical planks
attached to the sill and wall plates similar to that marked “b” on the figure above. This
illustration originally was published in an engineering manual on coal mines as a
representative example of framing suitable for small buildings (International Textbook
Company 1907:57).
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TAYLOR-MEDLEY
STORE

Figure 41. Detail of the McKnight Map showing buildings present along House Row in
1928-1929. The buildings have been labeled according to what they were last known as.
The residences likely had different families living in them at the time this map was
produced (McKnight 1935).
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Figure 42. Aerial photographs of the House Row area, taken in 1939, with major buildings labeled at right. The small squares
shown to the rear of the Washhouse, Kastning, and Brantley houses may represent privies (USGS 1939:LR382, LR383).
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Figure 43. Detail of one of the Lone Rock Reservoir maps, showing House Row. This map
was produced from the aerial photographs shown in the previous figure (USACE 1940:11).
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Figure 44. Areas mapped along House Row by Fever River Research in 2004. Detailed maps of these areas are attached
below (FRR 2004).
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Figure 45. General view looking south along Rush Road, showing the extant dwellings at
the north end of House Row (FRR photo 2.11).

Figure 46. Another view of the north end of House Row. The dwelling in the right
foreground is the Bundy House. The Washhouse and Kastning House appear in the
background (FRR photo 2.10).
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Figure 47. General view of the center of House Row, looking northwest. The Brantley
House, which was destroyed in 1998, was located to the left. The Kastning House appears
in the center of the photograph (FRR photo 1.7).

Figure 48. View of the south end of House Row, looking north along Rush Road. The
Taylor-Medley Store is shown at left (FRR photo 1.8).
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Figure 49. Spout Spring in 1951 (Buffalo National River: Bessie Kastning Collection).
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Figure 50. Plan of Spout Springs (Feature 1) (FRR 2004).
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Figure 51. Spout Spring showing existing conditions (FRR photo 2.15).

Figure 52. Rush Creek near Spout Spring. The water flow is intermittent in this area, and
the stream bed often is dry (FRR photo 2.14).
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Figure 53. Map 1 of the House Row area, showing the sites of the Mulholland Store and
unidentified dwelling (FRR 2004).
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Figure 54. View of the wooded terrace on which Mulholland's Store (Fea. 2) was located,
looking northwest. Rush Creek appears in the background (FRR photo 2.13).

Figure 55. View of the wooded area in which a suspected house site (Features 4 and 5) is
located. The site lies at a curve in Rush Road, where the road drops into the valley ( FRR
photo 2.12).
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Figure 56. Map 2 of the House Row area, showing the Bundy House, Washhouse, and
associated features (FRR 2004).
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Figure 57. Floor plan and elevation views of the Bundy House (Kitchen 1975).
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Figure 58. Photograph of the front elevation of the Bundy House (Feature 7), looking west
(FRR photo 1.17).

Figure 59. Photograph of the rear elevation of the Bundy House, looking east (FRR photo
1.14).
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Figure 60. Photograph of a frame shed (Feature 6) on the Bundy House lot (FRR photo
1.15).

Figure 61. Photograph of the root cellar (Feature 9) next to the Bundy House (FRR photo
2.7).
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Figure 62. Photograph of the ruins of a suspected chicken house (Feature 9) on the Bundy
House lot (FRR photo 2.6).

Figure 63. View of the yard area to the rear of the Bundy House and Washhouse. The
fence shown in the foreground has a cobble berm piled along much of its length (FRR
photo 4.3).
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Figure 64. View of the Washhouse in 1918 (Engineering and Mining Journal 1918).

Figure 65. The Washhouse in 1974, before the NPS purchased the property (Buffalo
National River: Appraisal Files, Tract 40-102).
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Figure 66. Floor plan and elevation drawings of the Washhouse (Kitchen 1975).
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Figure 67. Photograph of the Washhouse (Feature 16), looking west, showing the front
elevation and porch (FRR photo 1.18).

Figure 68. View of the rear and side elevations of the Washhouse, looking east (FRR photo
1.13).
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Figure 69. Map 3 of the House Row area, showing the Kastning and Brantley house lots
(FRR 2004).
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Figure 70. View of the Kastning House in 1918 (Engineering and Mining Journal 1918).
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Figure 71. Floor plan and elevation drawings of the Kastning House (Kitchen 1975).
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Figure 72. Photograph of the Kastning House (Feature 17), looking west, showing the front
and side elevations (FRR photo 1.19).

Figure 73. Photograph of the Kastning House, looking west, showing rear and side
elevations (FRR photo 1.12).
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Figure 74. Photograph of Jim and Mary Brantley standing in front of their home at Rush
in 1948. This image was published in a local paper, courtesy of Lou Ann Ott (the
Brantleys’ granddaughter), following the destruction of the Brantley House by arsonists in
December 1985 (Buffalo National River: Dorthea Shipman Collection).
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BRANTLEY
HOUSE

BRANTLEY
HOUSE

Figure 75. Two views of the Brantley House, showing it at LEFT circa 1948 (Buffalo National River: Bessie Kastning
Collection) and at RIGHT in the 1960s (Buffalo National River: Phelps Collection).
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Figure 76. Photograph of the Brantley House, taken in 1974, looking east from Rush Road.
Note the addition on the south side of the dwelling (Buffalo National River: Appraisal Files,
Tract 40-102).

Figure 77. Present-day photograph of the Brantley House ruins (Feature 19). All that
remains on the surface are the stone piers and footings on which the house once sat (FRR
photo 1.X).
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Figure 78. View of the fence separating the Kastning and Brantley properties at the rear of
their lots (FRR photo 4.6).

Figure 79. Photograph of the suspected privy pit (Feature 21) located on the hillside
behind the Brantley and Goatley house sites (FRR photo 4.4).
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Figure 80. Map 4 of the House Row area, showing the Taylor-Medley Store, Storekeeper's
House, and Rabey House site (FRR 2004).
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RABEY HOUSE

RABEY HOUSE

Figure 81. (LEFT) View of the Rabey House circa 1948 (Buffalo National River: Bessie Kastning Collection). (RIGHT) A
later view of the Rabey House, taken during the 1960s. The front porch was raised high off the ground, and the area beneath
it was utilized as a livestock pen (Buffalo National River: Phelps Collection).
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Figure 82. Photograph of the Rabey House taken in 1974. This image also shows the
manner in which a livestock enclosure beneath the porch was extended beyond the house to
the south and roofed over (Buffalo National River: Appraisal Files, Tract 40-102).

Figure 83. Photograph of the ruins of the Rabey House (Feature 23) (FRR photo 1.22).
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Figure 84. Photograph showing the mailbox shelter (Feature 26) along Rush Road and
Storekeeper’s House (Feature 27), circa 1960 (Buffalo National River: Perry Bynum
Collection).
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Figure 85. Present-day photograph looking south from Rush Road towards the
Storekeeper’s House and Taylor-Medley Store. The collapsed mailbox shelter appears
behind the fence at far right (FRR photo 1.5).

Figure 86. Photograph of the east (front) and south elevations of the Storekeeper's House
(feature 27), looking west (FRR photo 1.23).
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Figure 87. Photograph of west (rear) and side elevations of the Storekeeper’s House (FRR
photo 1.11).
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Figure 88. Detail of a 1918 photograph showing the Taylor-Medley Store. At this date,
William Taylor owned the store, which was located farther south than it presently is. Note
the distance between it and the Storekeeper’s House (Engineering and Mining Journal
1918).

Figure 89. Photograph of the Taylor-Medley Store, taken from the opposite side of Rush
Creek circa 1948. Note the pile of wood (or trash?) to the rear of building. A footbridge
spanning the creek appears in the foreground (Buffalo National River: Bessie Kastning
Collection).

III-105

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Figure 90. The Taylor-Medley Store in the 1950s, showing the front porch (on west) and
north elevation with old product advertisements (Buffalo National River: Bessie Kastning
Collection).

Figure 91. Photograph of the Lee Medley family and others on the steps of the TaylorMedley Store, 1950s (Buffalo National River: Bessie Kastning Collection).
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Figure 92. Photographs of a group of local residents and tourists gathered in front of the
Taylor-Medley Store in the 1950s (Buffalo National River: Bessie Kastning Collection).
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Figure 93. Group gathered on the front porch of the Taylor-Medley Store in the 1950s.
The signage on the porch reflects Lee Medley’s promotion of Rush’s history and allure as a
“ghost town” (Buffalo National River: Bessie Kastning Collection).
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Figure 94. Photograph of the Taylor-Medley Store, possibly taken circa 1960 (Buffalo
National River: Perry Bynum Collection).
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Figure 95. The Taylor-Medley Store, looking north, in the 1960s. The Rabey House
appears in the background beyond the store (Buffalo National River: Phelps Collection).
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Figure 96. Closer view of the store building, apparently taken the same day as the previous
image. Note the use of weatherboard siding on the façade and board-and-batten on its side
(Buffalo National River: Phelps Collection).
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Figure 97. Two interior views of the Taylor-Medley Store, showing Lee Medley sitting in front of the post office located at the
rear of the building. The image at LEFT was taken August 22, 1952 (Buffalo National River: Bessie Kastning Collection),
while that at RIGHT is from the 1960s (Buffalo National River: Phelps Collection).
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Figure 98. Another interior view of the Taylor-Medley Store, showing the post office
(Buffalo National River: Perry Bynum Collection).
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Figure 99. Interior of the Taylor-Medley Store showing Lee Medley with Jim Mulholland.
Note the counter with display case and shelving on wall to rear (Buffalo National River:
Bessie Kastning Collection).
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Figure 100. Lee Medley with guitar in his store in 1956 (Buffalo National River: Bessie
Kastning Collection).
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Figure 101. Present-day view of the Taylor-Medley Store (Feature 28), showing the front
(east) and south elevations (FRR photo 1.24).

Figure 102. View of the west (rear) and south elevations of the Taylor-Medley Store.
Much of the exterior siding and interior flooring on the side wing have been removed (FRR
photo 1:9)
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Figure 103. View of the rear (west) and north sides of the store building (FRR photo 1.10).

Figure 104. View of the north and east elevations of the store building (FRR photo 3.21).
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Figure 105. Detail of a 1918 photograph showing the unidentified building located south of
the Taylor-Medley Store. Features 29 and 30 may be associated with this structure
(Engineering and Mining Journal 1918).

Figure 106. Photograph of the footbridge across Rush Creek, located down the road from
the Taylor Medley Store. This image was taken in 1948 from the west side of the creek and
looks toward the Morning Star Mill complex. The footbridge was supported by trees
growing in the stream bed (Buffalo National River: Bessie Kastning Collection).
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Figure 107. Another view of the footbridge across Rush Creek, looking from the east bank
towards House Row. This photograph may also date from 1948 (Buffalo National River:
Bessie Kastning Collection).

Figure 108. Photograph looking across the Rush Creek towards House Row. This image
was taken at the point where Rush Road forded the creek below the Taylor-Medley Store.
The store appears in the background, with houses beyond it. The footbridge is shown in
the foreground at right (Buffalo National River: Bessie Kastning Collection).
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Area B: Morning Star Hotel and Mill Area
The area located on the opposite bank of Rush Creek from House Row initially was
developed during the first period of zinc mining in the Rush District (1885-1893) and witnessed
further development over the course of the three significant mining periods which followed
(1898-1904, 1915-1919, 1925-1931). The Morning Star Hotel was located in this area, as was
the Morning Star Mill, two stores, the mine office, blacksmith shop, residences, and a number of
other buildings described below (Figures 109 through 111). The section below describes all of
the features identified east of House Row and below the ore level. Figure 112 details the area
mapped during the survey.
Courthouse Site (Features 31 through 33, NR-14): During the World War I mining
boom, the size of the population around of the Morning Star Mine necessitated the appointment
of a local justice of the peace. This official held court in a single-story, side-gabled frame
building located on a knoll on the east side of Rush Creek, opposite House Row. This building
was erected circa 1916 and was referred to locally as the “courthouse” (1986:7.25). William I.
Taylor served as justice of the peace circa 1920, and he was succeeded by Lee Medley, who held
the position from the late 1920s until 1944. In 1925, the Morning Star Mining Company added a
side room and front porch to the house, and then rented it to individuals employed at the mine
(Medley 1955:14). Historic photographs of the courthouse indicate that the building also had a
shed-roofed extension running its rear. In its final configuration, the courthouse may have had a
total of four rooms on its interior. A brick chimney was located between the two rooms in the
front half of the building (Figures 113 through 117). The building was relocated to a new
location up Rush Road during the 1960s (Rogers 1986:7.25).
The field survey found a concentration of brick rubble (Feature 31) at the site of the
courthouse. The rubble is suspected to be a chimney fall and lies adjacent to a low mound of
earth. It is not clear whether the mound is cultural (possibly representing accumulated
trash/debris from the site) or natural. Several clumps of daffodils are present at the site,
indicative of past domestic plantings. A considerable amount of domestic trash has been
dumped into the gully lying immediately southeast of the courthouse site. The upper end of this
gully has been enclosed by a stone retaining wall (Feature 33) to create a level surface for a road
leading past the courthouse site down to a ford across Rush Creek. This road seems to have
functioned as a secondary access point to the Morning Star Mill complex. Although long
abandoned, the road is still well defined (Figures 117 through 119).
There is a light scatter of artifacts extending across the knoll on the opposite side of the
road from the courthouse. Historic photographs illustrate a gable-roofed frame barn at this
location (Figure 113). The scatter (Feature 32) includes sheet metal, glass jars, tin cans
(including an old “Folgers” coffee can), a barrel hoop, and an oak plank. An old fence line runs
down the northern edge of the knoll, ending at Rush Creek.
Bessie Kastning recalled a number of different families and individuals having lived at
the courthouse, including Bob Carleton, Jim and Molly Brantley, and Morning Star mine
manager James Lyons and his wife. The Lyonses moved here in 1947 after their house was
destroyed in the Morning Star Hotel fire (Kastning 1985). Mr. Lyons died in 1948. His widow
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continued to reside in the courthouse until 1952. The personal history written by Lee Medley
includes a story about the courthouse supposedly being haunted. According to Medley, Mrs.
Lyons claimed to have seen her husband’s ghost around the building on several occasions
(Medley 1955:14).
Unidentified Commercial Building (Feature 34): The survey found a scatter of building
stone and some concrete at the intersection of the road leading from the ford by the courthouse
with the main one going up to the Morning Star Mill complex. The scatter (Feature 34) is not
uniform, but it does correspond to the approximate location of a one-story, front-gabled building
depicted in the 1901 overview photograph of Rush (Figure 120). This photograph shows the
building on the west side of the road leading up to the Morning Star Mill complex, opposite the
northwest corner of the Morning Star Hotel lot. The structure faced southeast and had a false
front commonly found on commercial buildings of this period. It rested on stone piers, had
board-and-batten siding, and had a narrow, un-roofed front porch. A chimney exited the
ridgeline of the roof, near the back third of the building. Due to its location adjacent to a gully,
the suspected store site has been exposed to erosion. The site is not discussed in the National
Register Nomination.
Relatively little is known about the history of this property, and the 1901 photograph is
the only one we known of in which it is depicted. However, Lee Medley does mention two
different individuals who operated stores located “across the creek from where my store now
is”—a location that corresponds to Feature 34. One of these storekeepers was Newt Bearden,
who had a store at Rush as early as 1890—the same year the local post office was changed to
“Rush” and moved to Bearden’s store. He reportedly was still in business and serving as
postmaster in 1905, when Medley, then age 7, paid his first visit to Rush. Another storekeeper
was W. I. Taylor, who later built the Taylor-Medley Store. Medley stated that the Taylor family
“lived [in] a room to the store” and recounts an incident in 1910 in which a fight involving as
many as thirty men spread from the store into the Taylors’ living area (Medley 1955:3, 11;
Mountain Echo 4 February 1890). The placement of the chimney on the store building shown in
the 1901 photograph does suggest that the structure was divided into two rooms (the chimney
being located on a partition wall), with the larger front room being the store and rear room being
used for living quarters. County Assessor’s records suggest that Bearden and Taylor actually
were in business together. In 1902, the County Assessor’s records for Rush indicate the presence
of a store run by “Bearden and Taylor.” By 1905, only Taylor’s name is listed in the tax records
(Marion County Assessor’s Record 1902, 1905).1 Former Rush resident Milton Snipes also
placed William Taylor’s first store at Rush at approximately the same location of Feature 34.
Snipes remembered the building catching fire and burning to the ground when he was boy, but
he could not recall the exact date at which this occurred.2 The store was serving as the local post
office when it burned (Snipes 1986).

1

Bearden did remain in Rush, however; the 1910 census reports him living next to William Taylor and working as a
zinc miner (USBC 1910:3B).

2

Snipes was 91 years old when he was interviewed by the NPS in 1986, so he apparently was born around 1895.
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The documentary evidence suggests that Feature 34 marks the location of the BeardenTaylor Store. If so, the store site dates to circa 1890. Based on Milton Snipes and Lee Medley’s
recollections, the building appears to have survived to at least circa 1905.
Morning Star Hotel Lot (Features 35 through 43 and 45 through 47): This area was one
of the first to be developed in Rush and saw considerable building activity over the years. Due
to the lot’s complexity, some discussion of its historical development is necessary before
describing the archaeological resources there. Although not legally platted (to our knowledge),
the Morning Star Hotel lot was fenced in historically and covered a clearly defined area
measuring approximately 120’ (east/west) by 150’ (north/south). Building activity was
concentrated along the western and southern edges of the property. In contrast, the eastern and
northern edges of the lot remained undeveloped, and this area apparently was reserved as yard
and garden space. The centerpiece of the lot was the Morning Star Hotel (NR-14), which was
constructed by George W. Chase, possibly as early as 1888-1890.3 Chase had purchased an
interest in the Morning Star claim by 1888, and he may have built his hotel shortly after. The
June 6, 1890 edition of the Mountain Echo carried an article stating that “George W. Chase has
built an addition to his house on the Smelter claim, a nice family by the name of Smith, of
Fayetteville is keeping [a] boarding house in it.” In September of that same year, a newspaper
reporter paid a visit to the “Smith house, a first class boarding house that has been recently put
up near the Morning Star mine…” (Mountain Echo 19 September 1890). The boarding house
referred to in these articles is suspected to be the Morning Star Hotel. The hotel was a modest a
1-1/2-story, side-gabled, frame building with a shed-roofed extension across the rear. It had a
full-length front porch and a large stone chimney on the west gable end. The first floor may
have been divided between four rooms. The upper half story possible saw minimal (or no) use at
first. Later on, however, two dormers were added to the south slope of the roof, which suggests
that the upper floor eventually saw some activity.
The earliest photograph of the hotel lot pre-dates 1898 (Figure 121). It captures only a
portion of the lot, but does show the hotel building at the southeast corner and the roof of an
outbuilding lying upslope and northwest of it. The lot is enclosed with a tight picket fence at this
date. The 1901 bird’s eye view of Rush shows the hotel lot nearly in its entirety (Figure 122).
This photograph shows a gable-roofed frame building that appears to abut the rear of the
Morning Star Hotel, though offset to the west of it. It is unclear from the photograph whether
this structure represents a rear service wing/summer kitchen or perhaps served as the living
quarters for the hotel manager. Another gable-roofed building appears in the southwest corner of
the lot, set very close to the main road. Unfortunately, only the roof is shown, so it is unclear
what function this building may have had; it does not appear in later photographs. Three other
gable-roofed frame buildings are shown along the west side of the hotel lot. The southern of
these is a small barn, and other two structures also appear to be outbuildings (based on their
size). The outbuilding at the northwest corner of the lot is surrounded by a picket fence, which
suggests that it may be a chicken house.
Several other buildings were constructed on the hotel lot in the years that followed. One
of these was a small one-story, front-gabled, frame building that housed the Rush post office for
3

The National Register Nomination provides a circa 1900 construction date for the Morning Star Hotel (Rogers
1986:7.15). Period newspaper articles, however, suggest that it was standing by 1890.
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a time. The post office was located in the southwest corner of the lot and faced the road leading
up to the mill complex. It was covered with board-and-batten siding and had an un-roofed front
porch. A photograph taken in the 1920s shows the post office and the adjacent barn (Figure
125). In addition, a house was built on the west side of the hotel lot, farther upslope. This house
was similar in appearance to the post office, having a low-sloped front-gabled roof with exposed
rafter ends, board-and-batten siding, and a floor plan one-room wide and two or three rooms
deep. It had a screened-in front porch covered with a front-gable roof (Figure 128). The
dwelling also appears in the photograph of the Morning Star published in the Rush Bugle in
1916. Bessie Kastning indicated that this building served as a doctor’s office (and residence?)
for a time, and later was occupied by John and Mary Maxey. It had a fenced-in garden to the
rear (Kastning 1985). The doctor’s office and post office are discussed in the National Register
Nomination as the “Morning Star House Sites” (NR-16). Although the nomination indicates that
the buildings were constructed circa 1899 (Rogers 1986:7.25), neither appears on the 1901 bird’s
eye view of Rush. Their Craftsman-style character suggests a later date, possibly during the
early years of the World War I-era mining boom (i.e. 1915-1916).
Another dwelling present on the Morning Star Hotel lot was Lyons House (NR-14),
which Bessie Kastning described as being located to the rear of the hotel and separated from it
by a small space. It had three rooms on its interior and was supplied with running water piped
down from Cold Spring Hollow (see discussion of Feature 54 below) (Kastning 1985). This
dwelling appears in the background of a 1920s-era photograph of the hotel. Only a small portion
of the house is shown, but there is enough visible to tell that it was one-story and front-gabled
(Figure 124). The location of the Lyons House matches that of the gable-roofed building shown
to the rear of the hotel in 1901, except that the latter seems to have sat closer to the hotel. Rogers
(1986:7.25) indicates that the Lyons House was constructed circa 1925 with material salvaged
from another building. Mr. and Mrs. James K. Lyons were the last occupants of the dwelling.
They lived there from the 1920s until 1947. Lyons was a mining engineer who was hired as
president and general manager of the Morning Star Mining Company in April 1920. Bessie
Kastning stated there was a “little washhouse” in back of the hotel, where the washing and
ironing were done. She also related that John and Edna Fee managed the hotel during the 1920s
(Kastning 1985). On October 1, 1947, the hotel caught fire and was completely destroyed. The
Lyons House also was destroyed in the conflagration (Rogers 1986:7.14, 25). The lot appears to
have been largely vacated after the fire, and by the 1960s it was overgrown with vegetation
(Figure 129).
The archaeological survey found a stone foundation and suspected cellar depression on
the site of the Morning Star Hotel (Feature 35). The foundations are 10-12” wide and are only
visible above grade in the northeast corner. The cellar is filled with stone rubble and metal
debris, making it difficult to determine its full extent. A smaller stone-lined cellar is located off
the northwest corner of the hotel. Identified as Feature 36, the cellar measures 9’-6”x11’-0” and
has 12”-thick walls. A large pipe (3” to 4” diameter) extending though the west wall of the
cellar may be connected to a suspected septic tank located farther west on the lot. Several
buildings were located in this area, including the potential service wing shown in the 1902
photograph, the Lyons House, and the washhouse mentioned by Bessie Kastning. A retaining
wall built of dry-laid stone rubble (Feature 38) runs along a cut bank to the north of the cellar,
and above this is a concentration of tabular stone rubble (Feature 37) possibly associated with the
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Lyons House (Figures 130 through 131). It is important note, however, that the Lyons House
ruins could not be firmly defined on the surface, and the location and footprint indicated for it on
the attached site plan are approximate.
The suspected septic tank (Feature 39) is built of concrete and buried just beneath the
ground surface. It measures 3’x12’-6” on the interior, is 5’ deep, and is divided into two
chambers. The northern of these chambers is larger and has a 3” to 4” diameter drain tile
entering its east wall that angles off toward Feature 36. The interior wall dividing the two halves
of the tank stops short of the roof and has a drain tile at its base. The design of the structure is
suggestive of a septic tank, with the dual chambers intending to separate fluids from solid waste.
The tank possibly was installed during the World War I boom, when the occupancy of the hotel
would have been at its peak.
There is a scatter of 16”-square concrete blocks (Feature 40) in the southwestern corner
of the hotel lot. These appear to be in situ, except for one possible pier fall. The location of the
blocks corresponds to the site of the post office building, which is known to have sat on piers.
Some of the piers have been removed but those that remain suggest a building footing of 16’6”x32’—a dimension that also fits well with the appearance of the post office in the historic
photograph. A 6”-thick concrete foundation lies on the north side of the pier scatter. It measures
5’-6”x9’-0”, is three-sided, and is oriented to the post office, as if representing a small one-room
addition to it. There are two water pipes sticking up in the northwest of the foundation, which
suggests that the structure was supplied with running water (Figures 133 and 134).
A stone perimeter foundation (Feature 42) is located immediately north of the post office
site. The foundation measures about 15’x20’,4 has 10”-thick walls and butts into the retaining
wall previously discussed as Feature 38. Its location matches that of the small frame barn
associated with the Morning Star Hotel. Historic photographs suggest that the barn had been
erected by 1902 and was still standing in the 1920s, if not later. There is a pile of tabular stone
rubble (Feature 43) lying to the west of the barn foundations. These stones seem too large to
have been for building purposes, and they may simply be natural material dislocated during a
road improvement or cleanup of the site.
A limited number of surface features were found on the north end of the hotel lot. These
included a stone scatter (Feature 44) and a 3’x6’ depression (Feature 43) located in the
approximate area of the building used as a doctor’s office and later by the Maxeys. An early
outbuilding also was located here. The stone found at this location appears to be building-related
and possibly is from pier falls. The origin of the depression is unclear. It is located along what
would have been the front of the house. Farther upslope there is a low knoll with a scatter of
artifacts (Feature 47) including brick, stone, and some glass. Fragments of corrugated steel
roofing are located nearby. We suspect Feature 47 to be associated with the gable-roofed, frame
outbuilding shown at the northwest corner of the hotel lot in the 1902 and later photographs.
There is a steel stake on the edge of the road to the west of Feature 47, which may be a survey
stake or property marker.

4

The north end of Feature 42 was poorly defined at the surface. Hence, its north/south dimensions may extend a
foot or two farther.
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Remnants of the old fence lines were found along the south, west, and north edges of the
hotel lot. These fences have largely decayed, although there are short sections of woven-wire
fencing strung between cedar posts which are still extant on the north and west. The standing
sections do not align exactly with the historic lot lines, and this suggests that the lines may have
shifted over time, or perhaps became more relaxed after the Morning Star Hotel burned in 1947.
A variety of fencing was used around the hotel lot over the years, beginning with the original
tight picket fence shown in early photographs and ending with woven wire (reference Figures
122, 125, and 129).
The survey found no surface features in the northeastern quarter of the hotel lot. Historic
photographs suggest that this area was used as open yard and garden space. A number of
domestic plantings were identified here however, including quince, daffodils, and lilac.
The existing power line servicing the lower Rush Valley passes through the center of the
Morning Star Hotel lot. This power line is a modern feature and detracts from the historic
character of the property. Moreover, the brush and tree clearing activity conducted by the power
company along the utility corridor potentially exposes the cultural resources present on the lot to
damage.
Concrete Pier (Feature 44, NR-10): There is a large concrete pier located on the south
side of Rush Road, directly opposite the site of the Morning Star Hotel. Standing 9’ high, this
pier is constructed with coarse aggregate (crushed stone) and has battered sides. It measures 3’10”x7’-6” at grade and 2’-2”x6’-1” at the top. The top surface has a ledge which was meant to
accommodate a 4”x8” wood beam attached with two sill bolts. The beam has deteriorated but
the bolts are still in place. On the opposite side of the pier top are two notches whose function is
less clear, though they too may have held framing of some kind (Figures 135 and 136). Feature
44 is not illustrated in any of the historic photographs of Rush, and its original use is not known.
It does have the general appearance of bridge pier, which has led to speculation that it may have
supported a bridge pier over the creek and/or road. The National Register Nomination discusses
it as a “footbridge pillar” (NR-10) and dates it to circa 1915 (Rogers 1986:15). However, there
are no corresponding piers or footings on the opposite sides of the road and creek. An additional
theory suggests that it may have supported the pipe bringing water down from Cold Spring
Hollow to the Morning Store Hotel lot. Bessie Kastning thought that the water pipe went over
the road (Kastning 1985). The pier seems excessively large for this function, however.
Morning Star Livery Barn Area (Features 48, 49, and 51): As noted previously, there
was a front-gabled, frame livery barn (NR-12) located east of the Morning Star Hotel. The barn
was in place prior to 18985 and may have been constructed in the early 1890s to service patrons
of the Morning Star Hotel. The barn was oriented east/west, and its main core measured
20’x32’. The first floor of the building had a central drive flanked by four stalls to either side.
There was a hay loft above, which was accessed by means of a stairway in the northwest corner
(Rogers 1986:7.11; Buffalo National River: Historian’s Research Files). Historic photographs
5

The National Register Nomination provides a circa 1899 construction date for the Morning Star Livery Barn (NR12). Based on the historic photograph attached as Figure 137, however, the livery pre-dates the construction of the
Morning Star Mill in 1898. It is not unreasonable to speculate that the building was erected in the early 1890s,
shortly after the adjoining hotel was built.
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indicate that there were shed roofed extension on the north and south sides. The area to the north
and west of the barn was fenced (Figures 137 through 140). In addition to hotel patrons, some
local residents reportedly kept livestock at the livery barn. One of these was Dolly Smith, who
stabled a horse and cows there in the 1950s. After Smith’s horse died, it was buried in the
vicinity of the barn (Kastning 1985). National Park Service personnel stabilized the structure in
1985. Sadly, vandals set fire to the barn in 1998.
All that remains at the barn site today are the stone perimeter foundation on which it sat
(Feature 49), portions of which are visible above grade. There is a concentration of burned stone
rubble along the north side of the barn foundations. A stone retaining wall (Feature 49) is
present to the north of the barn. This presumably was constructed in relation to the shed-roofed
extension present along this side of the barn early in its history. There is a scatter of stones
(Feature 51) in the cedar glade to the east of the barn site. They appear to be building stone
(based on their size and tabular character) and may be associated with an unidentified
outbuilding. They are not necessarily in situ, however (Figure 141).
Smelter (Feature 50, NR-13): The oldest extant structure at Rush is the stone smelter that
stands on the hillside to the east of the Morning Star Hotel lot. This structure was constructed in
1886 by the original proprietors of the Morning Star Claim in order to smelt zinc ore. It
reportedly later saw use as a lime kiln during the construction of the Morning Star Mill (Rogers
1986:7.12). The smelter is a square tower built of irregularly coursed, rock-faced limestone,
which measures 10’-8” square and rises about 12’ above the ground. The walls step in slightly
2’ below the top of the tower, which is flat and covered with flagstones. There is a 4’-2”-wide,
arched opening in the south side of the smelter which leads into a beehive shaped firebox. A
chimney flue (approx. 2’ wide) carries up through the center of the structure, though this has
since been sealed with a concrete cap. A smaller opening is present in the west side of the
smelter and tapers in as it moves towards the firebox. This side of the smelter also has a stepped
footing present that is absent from the other three elevations (Figures 142 through 147). This
stepped footing probably represents a sill ledge that carried the floor joists associated with a
frame wing once attached to this side of the structure.
We know nothing specific regarding the methods of production employed at the smelter
during the brief period it was in operation, though some conjectures can be made. The zinc ore
likely was placed towards the rear of the firebox, directly beneath the chimney flue. The ore
may have been loaded from the front of the smelter, or perhaps dumped down through the
chimney (as often was done with lime kilns). The latter scenario, however, likely would have
necessitated a frame ramp extending off the top of the smelter to grade behind it—something we
have no documentary evidence for. Combustible material probably was stacked in front of
and/or below the ore, and the fire could then be tended from the front of the firebox. The tapered
opening on the west side of the structure possibly served as a flue, through which a bellows was
inserted and air injected into the firebox in order to stoke the fire. Alternatively, the opening
may have served as a type of condensation chamber, in which the zinc metal could collect after
being heated and separated. The method of extracting zinc through distillation was discovered
during the early nineteenth century by Belgian chemist Daniel Dony, as described below by
Ingalls (1894:636):
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In order to observe what took place in the interior of his furnace, he [Dony] built
an ordinary flower-pot into one side to serve as a peep-hole through which he
could look. The furnace having been charged and the firing begun, drops of zinc
were observed to condense on the inside of the flower-pot, which was cooler than
the furnace itself, and the method of extracting the metal by distillation was thus
discovered.
The smelting of zinc ore was not an easy process, regardless of whether the goal was to
obtain zinc or some other combinant metal. Discussing the problems associated with processing
“mixed blendes,” Emmens (1893:316) writes:
These ores contain notable proportions of silver (and frequently, gold) but are
unmarketable owning to their zinc contents, which occasion great loss and
inconvenience in ordinary smelting operations. If, in a blast-furnace, it be
attempted to flux off the zinc, that metal, being volatile at a high temperature,
rises to the throat of the stack and is there oxidized, forming hard, infusible lumps
and compelling frequent stoppages; while the great heat necessitated in the lower
part of the furnace involves a considerable loss of lead and silver by volatilization.
On the hand, if the mixed ore be smelted for zinc, the associated lead forms a
fusible compound with the silicious materials of the retorts and precludes any
successful results.
Given these issues, it is not entirely surprising that the rude smelter at Rush operated for only a
short period of time. Even so, the structure did help illustrate the quality of the local zinc
resources (irrespective of its builders’ original intentions), and thus contributed to the first
mining boom in the Rush Valley (1885-1893). The tract of land immediately surrounding the
structure ultimately was designated as the “Smelter Claim”, in order to distinguish it from the
many other mining claims filed in Marion County during this period.
The setting selected for the smelter may have been simply one of convenience. It was
located approximately midway between the Morning Star Mine and the Setzer homes (located to
the west of it, on the opposite bank of the creek) and was positioned just off the main road
running down the Rush Valley. It also stood on one of the larger tracts of land in the lower
valley with moderately sloping terrain. These same factors—good terrain and proximity to the
road and mine—undoubtedly played a prominent role in George W. Chase’s decision to
construct the Morning Star Hotel immediately southwest of the smelter around 1890. The hotel,
in turn, became the nucleus around which much of the early buildings at the Morning Star Site
were arrayed.6
Morning Star Mill Pump House (Feature 52, NR-26): The zinc concentrating process
carried out in the Morning Star Mill during its later years of operation required a great deal of
water. The water was drawn from Rush Creek by means of a pump house (Feature 52) located
6

While it is tempting to speculate that Chase may have used the smelter, early on, to illustrate the quality of his zinc
ore to interested investors and visitors staying at his hotel, there is no evidence of this. Indeed, contemporary
accounts make it clear that people were sufficiently impressed with the extensive seam of raw ore exposed within
the Morning Star Mine’s open cut.
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on the south side of Rush Road, near the livery barn. There are no historic photographs of this
building, although some sense of its design can be derived from its foundation remains. The
pump house measured 12’-6”x23’-4” and was oriented nearly east/west. It had concrete
foundations that varied between 9” and 11-½” in thickness. The construction methods and
materials used for the superstructure are not known. On the interior, the pump house has two
concrete footings with threaded tie-down bolts, which were used for mounting machinery. The
eastern of these footings has a 3”-diamter pipe next to it, which suggests that it was used to
mount a pump. If so, the western footing likely served as the mount for the (gasoline?) engine
used to drive the pump. The engine footing is inscribed with a “1926” date and the name/initials
“KENR[? ?]”, part of which is unreadable. The building foundations are displaced at a number
of points: on the south, where they have been undercut by erosion; and on the northwest corner,
where Rush Road—widened from its historic limits—has encroached upon them (Figures 148
and 149). Sections of water pipe are present along the hillside lying between the pump house
and the Morning Star Mill.
Rogers (1986:7.17) indicates that the pump house was constructed circa 1911,
presumably in association with the expansion of the Morning Star Mill undertaken during this
period. However, the 1926 date inscribed on the engine footing presents the possibility that the
building may actually date to the final significant mining period at Rush (1925-1931). If not, one
must assume that the engine footing is not original to the pump house and represents an
modification made during the last cycle of improvements to the Morning Star milling operations.
Cold Spring Hollow Area (Features 53 and 54): Cold Spring Hollow intersects the Rush
Creek valley opposite the livery barn. Several features associated with the Morning Star Site are
located in this narrow hollow, through which a creek by the same name flows. One of the
features is an isolated concrete footing (Feature 53) lying on the eastern slope at the mouth of the
hollow. The footing has four threaded tie-down bolts on its top surface, suggesting that it may
have been used to mount machinery, perhaps an engine. Unfortunately, we do not know the
precise function of Feature 53. It is isolated and has no foundations around it.
Farther up Cold Spring Hollow, nestled between the creek and the base of the bluff to the
east, is a set of concrete foundations believed to be associated with a spring house (Feature 54).
This feature has a hexagonal concrete foundation (7” wide) that wraps around and butts into a
concrete-lined shaft, off of which a second foundation extends to the east. The shaft is filled
with water and has a 1’-4”x1’-10” opening and threaded tie-down bolts in its top surface. It is
inscribed with “E. L. STANDLEY 5/18/1918” and BUR[T?] PETERS. Two 1-½” O.D. steel
pipes extend out of the base of the shaft toward the stream. Additional pipes are scattered along
the stream bank leading down towards the mouth of the hollow. The concrete foundations
appear to have served as a catchment basin for water flowing out of spring at the base of the
bluff. The concrete shaft, in turn, possibly functioned as a well pit or filter. The threaded tiedowns may have been intended for a cover plate or pump. As noted previously, Bessie Kastning
related that the Morning Star Hotel was supplied with water piped down from Cold Spring
Hollow. We suspect the water to have been drawn from Feature 54 (Figures 151 and 152).
The National Register Nomination mentions Cold Springs Hollow (NR-11) as the site of
several houses erected circa 1910-1920 (Rogers 1986:7.25). The 1935 McKnight map does

III-128

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

show a building located on the east side of the mouth of Cold Spring Hollow, which is believed
to represent a dwelling (Figure 109). Several former residents of Rush reported a residence at
the mouth of the Hollow. Nadine Goodall and Mabel Duhon remembered the house as being
built against the hillside and as having a high front porch with as many as fifteen steps. The
house was raised enough to where the ground, or basement level could be used as living space.
Duhon’s aunt, Maude (or “Kimmie’) Gentry, and her grandma Gentry lived there at one time.
The grandmother had a bedroom on the ground level. Maude Gentry was teacher at Rush School
and later married Rosco Hicks (Goodall 1985). Ware Laffoon recalled the Standley7 family
living here as well (Laffoon 1986). The 1920 census does report the Ernest Standley family
living in a residence close to the Morning Star Hotel, which fits with the Cold Spring Hollow
location. At this time, Ernest Standley was employed as a dry goods/grocery merchant, and he
and his wife had six children (USBC 1920:4A). He presumably is the same “E. L. Standley”
who marked his name in the concrete at the spring house farther up the hollow. The only surface
feature found in the area where the Gentry-Standley House was located was Feature 53, which
appears to be more industrial than domestic in nature (Figure 150). Rogers (1986:7.25) also
found no above-grade structural evidence for a house(s) in the area.
Smith House Lot (Features 55 through 59): The Smith House (NR-19) was located on
the hillside directly below the Morning Star Mill, and upslope from the livery barn. It was
constructed prior to 18988 and hence dates to the early years of zinc mining at Rush. The house
is believed to have been constructed for the same Smith family George W. Chase hired to
manage the Morning Star Hotel in 1890. The pre-1898 photograph of Rush shows a one-story,
side-gabled, board-and-battened, frame house with a shed-roofed rear extension and a full-length
front porch at this location. The house faces west and sits in a yard enclosed by a plank fence
(Figure 153). The 1901 bird’s eye view indicates the addition of a one-story frame outbuilding
or wing to the rear of the Smith House. It also shows a small, shed-roofed, frame building at the
east edge of the house lot, which may represent a privy. A plank fence bisects the lot, dividing it
into inner and outer yard areas (Figures 154 and 155). A 1916 photograph shows another sidegabled, frame building located towards the rear of the Smith House Lot. This building is fairly
large, and it is unclear from the photographs whether it is a residence or an outbuilding. By this
date, the lot had a number of large trees growing upon it (Figures 156). The configuration of the
Smith House suggests that it had two rooms in front and one or two rooms in the rear extension.
Rogers (1986:7.16) indicates that the first mill engineer employed by the Morning Star
Company resided in the Smith House. Deed records relating to the sale of the Morning Star
property in 1911-1912 specified that the surface rights to about one-half acre of land surrounding
the Smith House were to be conveyed to William Smith, “who now occupies and resides
thereon” (Marion County Deed Record 35:477-481, 40:18-20).9 Bessie Kastning remembers
Dolly Smith living here in the 1920s and beyond. Helen and Guy Lack occupied the dwelling
later on. The dwelling was destroyed at an unknown date (Kastning 1985).
7

In his 1986 interview with NPS personnel, Laffoon pronounced this family’s name phonetically as “Stanley.”

8

The National Register Nomination dates the Smith House (NR-19) to circa 1899 (Rogers 1986:7.16).

9

Typescript copies of these deeds are included in an abstract of title for the Morning Star property, which is on file
in the Historian’s Research Files at Buffalo National River.
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The location of the Smith House is clearly defined today by a cellar depression (Feature
55), concrete chimney base (Feature 56), and a concrete sidewalk leading from the west property
line of the house lot (Figures 157 through 159). The cellar depression measures roughly 13’x14’
and appears to have been positioned beneath the front half of the house. Stone building
foundations are exposed along the west edge of the cellar. The chimney base is solid concrete,
measures 1’x1’-4”, and stands 8’-3” above grade. It likely supported a brick chimney, which
would have had a stove vent nearly at ceiling height in the house (considering the height of the
base). The concrete sidewalk leading to the house has a short concrete step at its east end, at
what would have been the edge of the front porch. Another depression (Feature 57) is located to
the east of the Features 55 and 56, off what is suspected to have been the northeast corner of the
house. This depression is fairly shallow and measures 8”x14.” There is concentration of brick in
the southwest corner of the feature. The function of Feature 57 is unknown, though it may be a
cellar located beneath the outbuilding depicted in the 1901 photograph, or perhaps an exterior
root cellar.
A number of features were identified towards the rear of the Smith House lot. One of
these is a concrete pad measuring 12’x14’ (Feature 58). This feature is suspected to be the
floor/foundation for an outbuilding or dwelling—most likely the side-gabled structure that
appears in the 1916 photograph. A 3’x4’ rectangular pit feature (Feature 59) is located a short
distance south of the concrete pad and may be a privy pit.
The fences defining the north, east, and west lines of the house lot remain largely intact
(albeit in considerable decay), and there also is evidence of an interior fence line defining the
inner and outer yards. There is evidence of an early horizontal plank fence followed by at least
two generations of woven wire fences. The east, north, and west sides of the lot each have one
gate opening. A gate may also have been present on the south, but this unclear due to the
complete deterioration of the fence line here.
Chase and Mulholland Store (Feature 60, NR-18): This was one of the first commercial
buildings built in Rush and is believed to date to the period 1890-1898.10 The Morning Star
Mining Company owned the store, and it presumably was built under the direction of George W.
Chase. Charles A. Mulholland operated the store in association with Chase during the World
War I boom (1915-1918), before setting up his own store at the north end of House Row (Marion
County Assessor’s Record 1915-1918). It later operated under the name “Rush Mercantile
Company” during the final period in which the Morning Star Mill was running. County
Assessor’s records provide a listing for the Rush Mercantile Company from 1926 until 1932.
The store’s business appears to have peaked in 1928, when it reported owning $4,000 worth of
merchandise and $400 in business equipment. By 1932, the value of the store’s stock had
dropped to $400, and it was not listed at all the following year (Marion County Assessor’s
Record 1926-1933). The Rush Mercantile Company operated under the direction of James K.
Lyons, then president of the Morning Star Mining Company.
The store building is illustrated in a pre-1898 photograph of Rush, which shows it in its
original configuration as two-story, front-gabled structure with a false front and no porch. The
10

The National Register Nomination dates the Chase and Mulholland Store to circa 1899 (Rogers 1986:7.15).

III-130

Part III. Stratton and Mansberger Morning Star Mines Survey Documentation

front elevation of the building had a central entrance framed by two windows on the lower story
and two windows above (Figure 160). By 1900, a one-story, shed-roofed wing had been added
to the south side of the building. The wing also had a false front (Figures 161 and 162). At
some point between 1901 and 1915 a two-story porch was added to the original store building,
and a single-story porch built across the side wing (Figure 163). The entire first floor of the
building seems to have been used as store space, and Lee Medley recalled the side room being
the “dry goods department” in the late 1920s (Medley 1955:8). Bessie Kastning noted that there
was a cellar room beneath the side wing, which was accessed by means of an interior flight of
stairs (Kastning 1985). The upper floor of the building possibly was devoted to living space for
the storekeeper and/or boarders. The date of the store’s closure is unknown, though patronage
certainly would have fallen off after the mill closed in 1931. Photographs indicate that the
building was still standing in the early 1960s, but it apparently was destroyed not long after this
(Figures 164 and 165).
Today, all that remains of the Chase and Mulholland Store are the stone perimeter
foundation on which it rested and a cellar depression (Feature 60). The east and south sides of
the foundation are still visible above grade and measure 31’-6”x37’-6” in their full extent. The
original two-story section of the structure was only about 18’ wide. A line of stones runs down
the centerline of the original store; these possibly served as piers for a central beam supporting
the floor joists. The cellar depression measures 9’-6”x19’ and is about 3’ deep. There is a 4”diameter steel pipe located off the southwest corner of the store foundations. The pipe stands 2’8” above the ground and possibly served as a “bumper” post, preventing vehicles from hitting the
building as they rounded the curve in the road (Figures 166 through 168).
Morning Star Office (Features 61 and 62): The Morning Star Office reportedly was
constructed circa 1911 (Rogers 1986:7.16). It possibly was built following the reorganization of
the Morning Star Mining Company that year. The earliest photograph illustrating the store dates
to 1915. This image shows the office as a two-store, front-gabled, frame building covered with
board-and-batten siding. A shed-roofed porch extends across the front of the building. An
interior brick chimney is shown near center of the south wall (Figure 163). The building was
multi-purpose, serving as office space for personnel (such as the general superintendent), assay
office, scale house, and site of company meetings (Rogers 1986:7.16). The office and adjacent
store were separated by a 10’-wide driveway that passed over a scale pit where wagons hauling
ore from the mill could be weighed. There was a service window in the south wall of the office
where the scale operator sat. Historic photographs show little modification to the office building
over time (Figures 164 and 165). The building was removed in the (late?) 1960s (Rogers
1986:7.16).
The concrete foundations for the office are still extant and have been defined as Feature
61. The foundations are 7” thick and measure 16’-0”x30’-3.” The area within the foundations
does not appear to have been excavated for a cellar or basement. There is a concentration of
brick rubble on east half of the building, which probably represents a chimney fall. The hillside
to the north and west of the foundations was cut back to create a level surface for the office
building. A 4”-diameter, 4’-8”-tall steel post stands 6’ off the southeast corner of the
foundations. This post served as “bumper” to prevent vehicles from hitting the corner of the
front porch as they turned into the scale driveway to be weighed. The concrete foundations for
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the scale pit (Feature 62) extend off the south side of the office. The pit measures 9’-4”x16’-7”
(exterior dimensions) and extends slightly within the footprint of the office. Although the scale
mechanism has been completely removed, the foundations provide evidence of its configuration.
The scale arm, for instance, was balanced on a concrete footing placed in the middle of the pit.
This arm would have supported a frame deck on which the ore wagons would be weighed. There
are notches in the pit foundations in which the deck framing would have “floated” (Figures 166,
169, and 170).
Blacksmith Shop and Warehouse (Features 63 through 65, NR-17): The blacksmith shop
(Feature 63) is an extant, 1-1/2-story, side-gabled, board-and-batten building located to the west
of the Morning Star Office. This building reportedly dates to 1925—the year in which Lee
Medley quit mining and went to work as a blacksmith and repairman for the Morning Star Mill.
In 1927, a large addition (Feature 64) was added onto the north side of the blacksmith shop. The
addition functioned as a combination warehouse and repair shop in support of the Morning Star
Mill. Medley stopped blacksmithing in 1931, when business dropped off due to the closure of
the mill and increased use of automobiles locally (Rogers 1986:7.12-13; Medley 1955:8). The
warehouse addition collapsed after 1986. Historic photographs of the blacksmith and warehouse
have been attached as Figures 171 through 175.
The blacksmith shop (Feature 63) measures 12’-4”x27’-11”, is of frame construction, and
rests on poured concrete foundations. It is divided into two rooms. The larger of these rooms is
located on the south end of the building and functioned as the shop proper. It measures 11’1”x17’-4” on the interior and is entered through a wide doorway on the east. A forge is located
in the southwest corner, and there are workbenches, shelves, and racks located at various points
around the room. The east, south, and west walls each have one window present, with a single
sliding four-light sash. The north room of the building measures 12’-4”x9’-10” and can be
entered through an exterior doorway on the east. It has shelving in its northwest and southeast
corners. Windows are present on the north and west. The room appears to have been used for
general storage and perhaps even as the blacksmith’s office. In contrast to the south room, which
is open to the rafters, the storage room has a loft above it. After the warehouse was constructed,
a new doorway cut into the north wall of the room to access the addition. The warehouse
(Feature 64) measured roughly 30’x42’, was 1-1/2-stories in height, and had a shed-roof. Its first
floor was used for storage and perhaps as a machine shop. There was a loft above. As noted
previously, the warehouse collapsed after 1986, and this framework is now scattered amongst the
concrete foundations and footings that once supported the structure. The floor joists on the first
floor were supported by 6”x8” beams resting on a series of large concrete footings with battered
sides. A 7”-thick, concrete perimeter foundation extends around the east, north, and part of the
west sides of the building. The hillside has been cut back to accommodate these foundations. A
large, pentagonal-shaped, concrete engine mount is located in the northeast corner of the
warehouse ruins. Whatever engine was once mounted here probably had an overhead drive
system associated with it. However, it is not clear exactly what sort of machinery may have been
present in the building. There is a low mound (Feature 65) on the edge a gully at the rear of the
blacksmith shop and warehouse, which may be a trash or cinder dump (Figures 176 through
179).
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Given the scale of mining operations carried out at the Morning Star, there must have
been a blacksmith shop at the site predating the one operated by Medley. A blacksmith would
have been essential for repairing tools, wagons, and machinery specific to mining/milling
activity, not to mention for doing general horseshoeing and repair work for the local populace.
Affidavits filed in the 1925 lawsuit between the Morning Star Mining Company and Charles A.
Mulholland do refer to a blacksmith shop being present at the Morning Star Site in 1920. James
K. Lyons accused Mulholland of having moved the blacksmith shop “from its former location
sometime after [his] visit in May, 1920” (Buffalo National River: Historian’s Research Files).
However, we do not know where the shop in question was moved to, or where it was located
formerly. Although it is tempting to speculate that the building Mulholland moved is the
existing blacksmith shop (Feature 63), there is no evidence to substantiate this. Another
potential candidate for an earlier blacksmith shop is the side-gabled, board-and-batten structure
depicted immediately south of the Chase and Mulholland Store in the pre-1901 photographs of
Rush, whose size and configuration strongly resembles Medley’s shop (Figures 161, 162, and
166). This structure has not been identified, and its function remains a mystery. There is no
archaeological evidence of it above grade.
Oil Storage House (Feature 66, NR-27): After the mill was remodeled in 1911, an oil
storage building was constructed to the north of the Morning Star Office. This building was a
gable-roofed, board-and-batten, frame structure that rested on raised concrete piers (Figures
180). Fuel oil used in the operation of the mill and mine machinery was stored here. The
building was demolished in the 1960s (Rogers 1986). There are eleven concrete piers on the site
of the oil house. The piers are battered on two sides and measure 1’ to 1’-2” square on top and
1’-8” at grade. The three piers on the southern edge of the building site are set 2’ lower than the
other; these are suspected to have supported a 4’-wide porch on this side of the oil house. The
main building sat on the remaining eight piers and measured 12’-3”x14’-6”. The concrete pier
on the southwest corner of the building has fallen over (Figure 181 and 182).
Morning Star Mill (Features 67 through 69): The Morning Star Mill (NR-20) was a zinc
concentrating plant that was first constructed in 1898 by George W. Chase and remained in
operation until 1931. The mill was significantly enlarged in 1911 and later refurbished in 1926.
It originally was designed as a modest facility equipped with crushers and jigs and capable of
producing 50-tons of zinc concentrates per day (Branner 1900:199; Adams 1904:73). Our
knowledge of the mill’s original design is fairly limited and comes primarily from two
photographs taken circa 1900 and published in the geological reports produced by Bain et al.
(1900:plate 24) and Adams (1904:plates 21B, 22) (Figures 183 and 184). These images show
the mill situated on a level terrace on the hillside directly (and slightly northeast) of the Smith
House. The building was oriented slightly west of north/south and faced west. Its exterior was
covered with board-and-batten siding, and the windows openings had double-hung sashes with
four-over-four lights. Water barrels were placed at intervals along the mill’s roof, in order to
collect rainwater that could be used in the event the building caught fire.
The early mill appears to have had four distinct sections. Although each section was
connected, each had a different roofline. The northern section, which had a gable roof, was built
against of the hillside and was raised higher than the rest of the complex. This section of the mill
is suspected to have functioned as an ore house. The gravity tramway by which ore was
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transported from the mill terminated at the east side of the ore house. The ore likely had gone
through some gross separation at the head of the tramway, but it was further reduced after being
dumped into the ore house. This reduction was usually accomplished by running the material
through a crusher and a set of rollers. After the ore was fine enough, it was passed through a
series of jigs. Hedburg (1902:403-404) described the jigs typically used by small operators in
Missouri and Arkansas as being about 6’x6’x3’ in size and containing a suspended jig-box
measuring 2’x5’x2.’ At the bottom of the jig-box there was a wire box or grate-bars. Such jigs
could be operated by hand—by means of an 18’-long level or pole—or mechanically. According
to Hedburg, “At many mines where crushing is not needed, the Robinson [mechanical] jig is
used as a substitute for a part of the hand-jigging.” At the Morning Star Mill, the jigs likely were
placed in the center section of the building. This section had a cross-gable roof, which faced
west, and a central doorway wide enough to allow a wagon to enter. This doorway had a
window to either side of it, and a third window located above it on the attic level. On the south
end of the building, there were two gable-roofed sections, placed back-to-back to one another.
The western of these two sections had a standard-sized doorway centered in its west façade,
which was flanked to either side by a window opening. Several window (and a door?) openings
also appear to have been present on the south elevation. A tall iron smokestack stuck out from
the roof, indicating that the mill’s boiler was located in this section of the building. The fact that
there was only one smokestack suggests that there was a single boiler present at this time. Wood
for fueling the boiler was stacked along the west side of the mill. The other gable-roofed section
on the south end of the mill complex—abutting the rear (or east) side of the boiler room—is
poorly depicted in the circa 1900 photographs, and we do not know for certain what its function
may have been. However, it is of interest that the photographs do show what appears to be a
sluiceway below this section, and a field of chat radiating beyond that. Hence, it is possible that
the final processing of the zinc may have taken place here. The final product was sacked and
hauled by wagon to Buffalo City (Branner 1900:199).
The Morning Star Mill operated for only about a year and a half before shutting down
early in 1900. Branner (1900:199) reported that that the mill had not operated from February to
July 1900. Huggard (2004:23) speculates that Chase may have closed the mill due to a drop in
zinc prices or after encountering problems with the milling process. Chase subsequently leased
the mill to a number of other parties over time, including John C. Shepherd and a Mr. Farris.
Although the mill’s daily crushing capacity was increased to 100 tons, the leasees appear to have
met limited success operating the facility. Chase claimed that his mine could support a 300-ton
mill, but he apparently lacked the financing to build such a mill and the expertise to operate it.
This situation continued until 1911, when Chase sold his majority interest in the Morning Star
property to a Pittsburgh syndicate (Huggard 2004:23, 30-31). Soon after, the mill was expanded
and new machinery was installed. The actual date at which this was done is not known, although
a photograph taken in 1915 establishes that the mill had been updated by that time (Figure 185).
Rather than being demolished, much of the original mill building was integrated within the
expanded facility. In order to accommodate the new machinery, the center section of the old
building was raised as much as 5’ to 6’, and a large wing was built to the rear of it, giving the
complex a T-shaped configuration. The ore house also was elevated, and the adjacent tramway
was rebuilt at this time. In addition, a new boiler house with a dual boiler chamber was built
(Figures 186 through 192).
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The updated mill had a 200-ton capacity and was capable of retrieving the 4% of zinc
George Chase speculated was going to waste under the old concentration system. Nothing
specific is known about the new equipment installed in the mill, but Huggard (2004) speculates
that Wilfley or Butchart concentration tables may have been used. Prior to reaching these tables,
the ore was reduced by passing it through jaw crushers (reducing it to about 1-1/2” in size), then
coarse rollers, and finally screens. After this was done, any undersized material went to coarse
jigs, while the oversized material was passed through fine rolls. Once it was sufficiently
reduced, the material was doused with water, creating a “slime” that was treated on the
concentration tables. The zinc was separated out from any combinate material by specific
gravity (Huggard 2004:34-35). This concentration system required much more water than the
old system had required. In order to conserve on water, a large retention basin was built on the
east side of the mill. The basin allowed waste water to be recycled, and it also collected rainfall.
A frame water tower was constructed as part of the mill expansion, but the water stored here
possibly was intended primarily for the boilers.
The collapse in zinc prices at the end of World War I eventually led to the closure of the
Morning Star Mill, as it did with the other mills in the area. The mill was refurbished in 1926
and resumed production the following year under the direction of James K. Lyons. It continued
to operate until 1931, when it finally closed. The mill building remained standing until World
War II, when its superstructure was burned and equipment was salvaged out, leaving only the
foundations behind (Rogers 1986:7.16) (Figure 194).
The ruins of the Morning Star Mill (Feature 68) are illustrated in Figures 196 through
198. Although the mill has been reduced to its foundations, the general footprint of the complex
is still discernable at grade. Concrete foundations and footings overlay the stone foundations
associated with the original 1898 mill building. The enlarged mill building measured
approximately 109’ (north/south) by 104’ (east/west) at its greatest extent. The southern end of
the building was divided between a boiler and an engine room. The chamber in which the mill’s
two boilers were encased is standing, though boilers themselves have been removed. The boiler
chamber rests on poured concrete foundations but has stone walls, whose interior surfaces are
faced with firebrick. In the engine room area, there are number of concrete footings with
threaded tie-down bolts. The largest of these was used to mount an air compressor (Figure 191),
while the others may have once held an engine(s) or other machinery. The central section of the
mill building was used as the “jig room”, where the actual zinc concentration process took place.
There are two parallel rows of concrete footings in this area, which are believed to have served
as supports for the jigs or concentration tables. The machinery for operating the jigs appears to
have been mounted at the east end of the building, where there are a number of concrete footings
with threaded tie-down bolts. In between these footings and jig supports are two rectangularshaped concrete basins, one of which has 1”x4” notches around its periphery for framing. These
basins possibly are part of a filtering system, through which the “slime” was passed prior to
being dumped into the retention pond. The concrete used for the eastern four rows of footings
for the mill has stream-gravel aggregate, while that used throughout the remainder of the mill has
very fine crushed stone (probably chat) as aggregate. This suggests that the east end of the mill
may represent an addition; if so, it was added by 1915 (reference Figure 185). The hillside on
the north side of the jig room is held back by a stone retaining wall, which stands 6’ to 8’ high.
The ore house section of the mill was located above this retaining wall. All that remains of the
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ore house are its concrete footings/foundations, which still bear the impression of the wood sill
beams on their upper surface. The ore house was of heavy-timber construction and measured
about 21’x24’ in size. There is a concrete foundation on the south side of the ore house that
possibly supported a set of crushing rolls, through which material was passed prior to moving
onto the jigs.
Another stone retaining wall is located on the south, or lower, side of the mill. This wall
(Feature 67) stands about 8’ high at points and runs a total distance of over 240’ and continues
well west of the mill. Historic photographs illustrate an elevated walkway (or track?) running
along the outer edge of this wall (reference Figures 185 and 187), for which a number of
concrete footings are still present. The walkway passed by a two-story frame tower standing
west of the mill. The function of this tower is unknown. The only evidence remaining of it
today are four stone footings (Feature 69), whose spacing suggests that the structure measured
approximately 8’x9’ (Figures 199 and 200).
The retention basin (or pond) associated with the Morning Star Mill lies 6’ to 8’ lower
than the level of the mill and is divided into two sections. The west end of the basin is kidneyshaped and borders the eastern extension of the mill building. It has a stone retaining wall
wrapping around its north, west, and south edges. Overflow from the pond passed through a
sluiceway on the south. The east end of the retention basin measures approximately 28’ wide
and 71’ long and is ringed on the south and east by an artificial earthen berm; a cut bank with
exposed bedrock buffers its northern edge. There are a number of short concrete wing walls
spaced at intervals along the eastern end of the basin. The easternmost of these is notched as if
to accommodate stop planks for regulating flow between the two halves of the basin. Etched
upon its surface is the name and date “RONNIE E. MELTON / APRIL 29 1926”, which suggests
that the wing walls were installed as part of the 1926 renovation of the mill. There is an
extensive field of chat radiating out below the retention basin.
Tramway (Feature 70, NR-21): As mentioned previously, rough ore from the Morning
Star Mine was transported to the mill by means of a gravity tramway. The tramway extended for
over 300’ between a hopper house, located just below the ore level (which will be discussed in
the next section), and the ore house section of the mill. There were two generations of tramways
present, both of which were of frame construction (Figure 201). The earlier of these was built in
1898 and stood perhaps 15’ to 20’ high at its juncture with the mill. It had a narrow open-sided
deck and was supported by vertical posts crisscrossing one another in an X pattern. The old
tramway was replaced circa 1911 when the mill was rebuilt and the ore house was elevated. The
new tramway was much higher than the old one, standing about 40’-50’ tall at the mill and
gradually dropping in height as it ascended the hillside. Its deck had guardrails along it to
protect the workmen shunting ore carts. However, Obeta Hicks did recall at least one man
having fallen to his death from the structure. Former Rush resident Milton Snipes indicated that
he helped rebuild the tramway in 1925-1926, during the period the Morning Star Mill was being
refurbished (Snipes 1986). The tramway may have been destroyed at the same time the Morning
Star Mill was burned in World War II.
Two rows of concrete footings delineate the path of the tramway up the hillside behind
the mill. The footings associated with the circa-1911 tramway have battered sides and generally
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measure 14” square. The two lines of footings are spaced 16’ apart next to the mill (where the
tramway was at its greatest height), but this spacing eventually narrows to only 8’-6” at the east
end of the tramway. Located in between these footings is a separate set of 11”-square concrete
footings, arranged in two parallel lines spaced 7’ apart. The latter may be associated with the
1898 tramway.
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Figure 109. Detail of the McKnight map, showing buildings in the center of the Morning
Star Site. A number of major structures, such as the livery barn and the Medley
Blacksmith Shop are not illustrated (McKnight 1935).
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Figure 110. Aerial photograph taken in 1939, showing the Morning Star Hotel and Mill
area (USGS 1939:LR383).
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Figure
igure 111. A 1940 topographic map showing the Morning Star Hotel and Mill area. This
map was based on the aerial photograph shown in the previous figure, and a number of
buildings obscured by trees in the aerial (such as the Morning Star Hotel) are not
illustrated (USACE 1940:sheet 11).
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Figure 112. Site plan of Area “B” of the Morning Star Site. Maps of the six sub-areas noted are attached below (FRR 2004).
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Figure 113. View of the courthouse site, circa 1950(?). The courthouse and associated barn
have been labeled. This image also shows the road leading to the ford across Rush Creek
(Buffalo National River: Bessie Kastning Collection).

Figure 114. Another view of the courthouse taken circa 1950 (Buffalo National River:
Bessie Kastning Collection).
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Figure 115. View of the courthouse in the 1960s, looking north (Buffalo National River:
Phelps Collection).

Figure 116. View of the courthouse, looking east, circa 1960(?) (Buffalo National River:
Bessie Kastning Collection).
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Figure 117. Map 1 of Area "B" of the Morning Star Site, showing the locations of the
courthouse and associated barn and an unidentified commercial building (FRR 2004).
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Figure 118. Photograph of the courthouse site (Feature 31), showing existing conditions.
Rush Creek appears in the background (FRR photo 2.16).

Figure 119. Photograph of the stone retaining wall (Feature 33) located along the road to
the east of the courthouse site. The gully extending the right of the wall is filled with trash
(FRR photo 2.17).
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Figure 120. Detail of a 1901 photograph of Rush, showing the suspected commercial
building discussed in relation to Feature 34. The northwest corner of the Morning Star
Hotel lot appears at right (USGS Photographic Library; Bain et al. 1901:plate 26).
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Figure 121. Detail of an 1890s-era photograph of Rush, showing the east half of the
Morning Star lot (Arkansas History Commission).
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Figure 122. Detail of the 1901 photograph of Rush, showing the Morning Star Hotel lot
(USGS Photographic Library; Bain et al. 1901:plate 26).
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Figure 123. Detail of a 1916 photograph of Rush, showing the chicken house and doctor’s
office on the west side of the Morning Star Hotel lot (Rush Bugle 10 September 1916).
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Figure 124. Undated photograph of the Morning Star Hotel. The Lyons House appears to
the rear of the hotel (Buffalo National River: Bessie Kastning Collection).

Figure 125. A 1920s-era photograph showing the barn and old post office building on the
west side of the Morning Star Hotel lot (Buffalo National River: Bessie Kastning
Collection).
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Figure 126. A 1926 photograph showing the rear of the Morning Star Hotel lot, looking
north towards the Morning Star Mill and Office. This photograph was taken from a point
adjacent to the Lyons House (Buffalo National River: Bessie Kastning Collection).
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Figure 127. Photograph of Felix, one of Mrs. Lyons' cats, sitting on the porch of the Lyons
House (or Morning Star Hotel?) (Buffalo National River: Bessie Kastning Collection).
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Figure 128. Photograph of the residence occupied by the physician employed by the
Morning Star Mining Company during the World War I boom. The Maxey family later
occupied the dwelling. The chicken house on the northwest corner of the hotel lot appears
just upslope from the house (Buffalo National River: Bessie Kastning Collection).
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Figure 129. View of the site of the Morning Star Hotel in the 1950s, looking from Rush
Road. The hotel burned in 1947, and its lot had since become overgrown (Buffalo National
River: Bessie Kasting Collection).
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Figure 130. Map 2 of Area "B" of the Morning Star Site, showing the Morning Star Hotel
lot. The size and configuration of some of the building footprints shown are approximate,
due to the absence of above-grade structural evidence (FRR 2004).
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Figure 131. Site of the Morning Star Hotel (Feature 35), showing present conditions. The
site is overgrown, and the foundations of the hotel are mostly covered with overburden
(FRR photo 2.22).

Figure 132. View of the stone-lined cellar (Feature 36) believed to be associated with the
Lyons House or wash house (FRR photo 2.20).
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Figure 133. Photograph of a concrete pier for the old post office (Feature 40). This pier,
which has fallen, was located on the northwest corner of the building (FRR photo 2.18).

Figure 134. View of Feature 41, a set of concrete foundations located along the north side
of the old post office site. There is a water pipe in the northwest corner (FRR photo 2.19).
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Figure 135. View of the concrete pier identified as Feature 44, looking north from the edge
of Rush Creek. The original use of this pier is unknown (FRR photo 5.3).
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Figure 136. Plan and sectional views of Feature 44 (FRR 2004).
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Figure 137. Detail of an 1890s-era photograph of Rush showing the livery barn associated
with the Morning Star Hotel. The barn appears in the foreground. Only the south
elevation of the building is shown (Arkansas History Commission).
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Figure 138. Detail of a 1901 photograph of Rush showing the livery barn. Note the wings
on the north and south sides of the barn (USGS Photographic Library; Bain et al.
1901:plate 26).
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Figure 139. The Morning Star livery barn in 1925, showing its west gable-end and part of
the south elevation. Product advertisements have been nailed to the sides of the barn
(Buffalo National River: Bessie Kastning Collection).
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Figure 140. Photograph of the livery barn taken in 1974. By this date, the siding on the
south wing of the barn had been removed (Buffalo National River: Appraisal Files, Tract
40-102).
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Figure 141. Map 3 of Area "B" of the Morning Star Site, showing the smelter and livery
barn locations (FRR 2004).
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Figure 142. Historic photograph of the stone smelter (Feature 50), probably taken in the
1890s. Constructed around 1886, the smelter represents the oldest extant structure at Rush
(Arkansas History Commission).
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Figure 143. The smelter in 1900. On the hillside behind are the Smith House, on right, and
the Chase and Mulholland Store, at left (USGS Photographic Library).

Figure 144. Detail of a 1901 photograph showing the smelter (USGS Photographic
Library; Bain et al. 1901:plate 26).
165

Figure 145. (LEFT) Detail of a 1950s-era photograph showing the smelter (Buffalo National River: Bessie Kastning
Collection). (RIGHT) The smelter in the early 1980s, prior to its restoration (Buffalo National River: Ken Smith Collection).
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Figure 146. Photograph of the smelter (Feature 50), looking northeast, showing existing
conditions (FRR photo 1.4).
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Figure 147. Plan and sectional views of the smelter (Feature 50) (FRR 2004).
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Figure 148. Photograph of the pump house ruins (Feature 52), showing existing conditions.
Note the engine mount with tie-down bolts. The foundation at the southwest corner of the
feature has been stripped away by a road widening (FRR photo 3.17).
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Figure 149. Plan of the pump house ruins (FRR 2004).
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Figure 150. View of the concrete footing identified as Feature 53 at the mouth of Cold
Spring Hollow (FRR photo 5.1).

Figure 151. View of the spring house ruins (Feature 54) located up Cold Spring Hollow
(FRR photo 5.2).
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Figure 152. Plan of the Cold Spring Hollow spring house (FRR 2004).
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Figure 153. Detail of 1890s-era photograph of Rush showing the Smith House on the
hillside above the Morning Star livery barn. Note the outbuilding to the rear of the house
(Arkansas History Commission).
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Figure 154. Detail of a 1900 photograph of Rush, showing the Smith House in the
background. The smelter is shown at left (USGS Photographic Library)
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Figure 155. Detail of a 1901 photograph of Rush, showing the Smith House lot. Note the
outbuilding—possibly a privy—located to the rear of the lot (USGS Photographic Library;
Bain et al. 1901: plate 26).

Figure 156. Detail of a 1916 photograph of Rush showing the Smith House lot. An
outbuilding (or small residence?) has been added towards the rear of the lot (USGS
Photographic Library).
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Figure 157. Map 4 of Area "B" of the Morning Star Site, showing the Smith House lot (FRR 2004).
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Figure 158. Photograph looking towards the Smith House site, showing existing conditions.
The front walk to the house appears in the foreground. The concrete chimney base
identified as Feature 56 stands in the background (FRR photo 4.13).

Figure 159. Photograph of the rear of the Smith House lot, showing existing conditions.
This is the area in which Features 58 and 59 are located (FRR photo 4.17).
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Figure 160. Detail of an 1890s-era photograph of Rush showing the building later operated
as the Chase and Mulholland Store (with false front) and an unidentified building to the
south of it (Arkansas History Commission).
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Figure 161. Similar as the previous image, taken in 1900. By this date, a shed-roofed
addition with a false front had been added to the south side of the store building (USGS
Photographic Library).
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Figure 162. Detail of a 1901 photograph of Rush, showing the Chase and Mulholland Store
building and unidentified building to the south of it (USGS Photographic Library; Bain
1901:plate 26).
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Figure 163. A 1915 photograph of the Chase and Mulholland Store (at left) and the Morning Star Office (at right). A scale pit
was located in the alleyway between the two buildings. Note the two-story porch added to the store since 1901 (Buffalo
National River: Bessie Kastning Collection).
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Figure 164. Photograph of the Morning Star Office in the 1950s(?). Lee Medley stands on
the left side of the porch. Next to him is John Mominee, who leans against one of the
bumper (or buffer) posts set in the ground to protect the porch from getting hit by vehicles
turning into the scale pit (Buffalo National River: Bessie Kastning Collection).
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Figure 165. View of the Chase and Mulholland Store and the Morning Star Office in the
1960s, not long before their demolition (Buffalo National River: Bessie Kastning
Collection).
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Figure 166. Map 5 of Area "B" of the Morning Star Site, showing the area around the
Morning Star Office and Medley Blacksmith Shop (FRR 2004).
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Figure 167. View of the Chase and Muholland Store site (Feature 60), looking northwest,
showing existing conditions (FRR photo 4.12).

Figure 168. View of the cellar depression on the south side of the Chase and Mulholland
Store site (FRR photo 4.11).
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Figure 169. View of the Morning Star Office site, looking southwest, showing existing
conditions. The concrete perimeter foundations of the office building appear as a dark
outline (FRR photo 4.10).

Figure 170. Photograph of the Morning Star Office, looking northeast (FRR photo 4.9).
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Figure 171. Photograph of the blacksmith shop in 1925. The large warehouse addition had
not been built by this date (Buffalo National River: Bessie Kastning Collection).
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Figure 172. Interior photographs of the blacksmith shop, taken in the 1960s (Buffalo National River: Perry Byrum
Collection). (LEFT) A view looking towards the forge in the southwest corner of the shop. Note the racks along the wall.
(RIGHT) Close-up of the blacksmith’s hammer and work block.
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Figure 173. Interior view of the warehouse addition to the blacksmith shop, showing a
wagon used to haul ore from the mine. “Cubbies” for storing parts and hardware are
present along the wall in the background, and in front of this is workbench. The stairway
leading to the upper floor of the addition appears at far left. Also note the large posts and
beam carrying the weight of the upper floor (Buffalo National River: Bessie Kastning
Collection).
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Figure 174. Blacksmith shop in the 1960s. This view shows the warehouse addition and
the pent roof eventually added over the entrance to the blacksmith shop (Buffalo National
River: Bessie Kastning Collection).

Figure 175. The blacksmith shop and warehouse in 1974 (Buffalo National River:
Appraisal Files, Tract 40-102)).
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Figure 176. Floor plan and elevation views of the blacksmith shop and warehouse (Kitchen
1975).
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Figure 177. Plan of blacksmith shop and warehouse (Features 63 and 64) showing existing
conditions (FRR 2004).
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Figure 178. Photograph of the blacksmith shop (Feature 63), looking north, showing
existing conditions (FRR photo 1.3).

Figure 179. View looking across the ruins of the warehouse addition to the blacksmith
shop, looking south (FRR photo 4.8).
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Figure 180. (LEFT) Detail of a 1916 photograph of Rush showing the oil house (Rush Bugle 10 September 1916). (RIGHT)
Detail of a 1950s photograph of the oil house in the distance (Buffalo National River: Bessie Kastning Collection).

194

Figure 181. Photograph of the oil house ruins (Features 66), showing existing conditions.
This photo looks southeast from a point slightly upslope from the ruins (FRR photo 4.18).

Figure 182. Another view of the oil house ruins, looking northwest from the Morning Star
Interpretive Trail (FRR photo 4.19).
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Figure 183. Earliest known photograph of the Morning Star Mill, taken in 1900, only two
years after the mill's construction. Note the elevated tramway extending up the hillside
behind the mill. The stacked cord wood in the foreground presumably was used as fuel for
the mill’s boiler (USGS Photographic Library).
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Figure 184. Detail of a 1901 photograph of Rush showing the Morning Star Mill and the
tramway connecting it to the mine (USGS Photographic Library; Bain et al. 1901:plate 26).
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Figure 185. The Morning Star Mill in 1915. This image shows the mill after was it
expanded post-1911. It was taken from a point along Rush Road (looking north) and
shows the extensive field of chat and other waste produced by the concentrating mill
(Buffalo National River: Bessie Kastning Collection).
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Figure 186. Detail of a 1916 photograph of Rush, showing the Morning Star Mill. The
tramway and ore house associated with the mill appear behind it (USGS Photographic
Library).
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Figure 187. A 1918 photograph of Rush, with the Morning Star Mill in the foreground.
This image depicts the east elevation of the mill and shows the retention basin and tramway
behind the building (Engineering and Mining Journal 1918).
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Figure 188. Detail of a 1926 photograph taken from the Morning Star Hotel area, looking
towards the mill. This image provides one of the better views of the hopper house section
of the mill, where the crushed ore transported along the tramway was dumped for
processing. The road leading up to the ore level appears to the left of the mill (Buffalo
National River: Bessie Kastning Collection).
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Figure 189. A 1927 photograph showing the west elevation of the Morning Star Mill. The
open-sided section at right leads into the boiler room (Buffalo National River: Bessing
Kastning Collection).
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Figure 190. Another photograph of the mill’s west elevation, taken in 1927 (Buffalo
National River: Bessie Kastning Collection).
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Figure 191. Rare interior photograph of the Morning Star Mill, taken in 1927, showing the
mill’s air compressor (Buffalo National River: Bessie Kastning Collection).

Figure 192. Undated photograph of the Morning Star Mill, showing the water tank located
on the east side of the boiler room. The photograph was taken from a point directly south,
and slightly down slope, from the mill (Buffalo National River: Bessie Kastning Collection).
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Figure 193. Undated photograph of the Morning Star Mill, looking across the retention
basin to the point where a later addition joins the building (marked by arrow). This image
also shows the maze of water pipes and sluices crossing the retention basin (Buffalo
National River: Bessie Kastning Collection).
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Figure 194. Photograph of the Morning Star Mill ruins, taken in the 1960s. This image
was taken from a point in the engine room of the mill and looks east towards the ore level
(Buffalo National River: Perry Byrum Collection).
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Figure 195. Map illustrating the locations and perspectives of historic photographs showing the Morning Star Mill. The
numbered arrows refer to figure numbers in the report (FRR 2004).
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Figure 196. Map 6 of Area “B” of the Morning Star Site, showing the remains of the Morning Star Mill (FRR 2004).
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Figure 197. Photograph of the Morning Star Mill ruins (Feature 68), showing existing
conditions. This view looks northeast from a point in front of the boiler and engine rooms
(FRR photo 1.1).

Figure 198. Photograph of the Morning Star Mill ruins, looking southeast from atop the
hopper house section of the mill. The concrete piers in foreground are jig supports (FRR
photo 1.2).
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Figure 199. Detail of a 1915 photograph of the Morning Star Mill, showing the two-story,
frame tower located immediately west of the mill. The footings for this tower were
identified as Feature 69 (Buffalo National River: Bessie Kastning Collection).

Figure 200. Photograph showing location of the tower (Feature 70) illustrated in the
previous figure. The stone retaining wall identified as Feature 67 also is shown (FRR photo
4.16).
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Figure 201. Historic views showing the tramway by which raw ore was transported to the Morning Star Mill. The image at
LEFT shows the first tramway, built in 1898 (USGS 1900). That at RIGHT shows the tramway constructed during the 19111915 remodeling of the mill (Engineering and Mining Journal 1918).
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Area C: Ore Level
Many of the workings associated with the Morning Star and its allied mines originated at
about the same elevation on Rush Mountain, which was referred to as the “ore level.”
Eventually, the major workings were connected by means of a road on which a narrow gauge
railway was laid (NR-27, 30, 33). This railway was used both for the movement of ore to the
mill (via the ore dump and tramway) as well for the dumping of waste rock and soil. Mules
provided the motive power. The outer edge of the ore level road was shored up with stone
retaining walls for much of its length (Figures 202 through 205). The field survey documented a
wide range of mine workings and associated features along and adjacent to the ore level. Only a
portion of the ore level was mapped in detail, with the remaining features being documented
through photographs and GPS coordinates. Figure 206 illustrates the areas mapped.
Ore Dump and Hopper House Area (Features 71 through 74): As previously noted, there
were two generations of elevated tramways connecting the Morning Star Mill and ore level. The
earliest of these tramways had a front-gabled frame structure at its eastern end, which appears to
have served as a kind of car shed where ore was loaded (and perhaps weighed?) prior to being
moved to the mill. Another gabled-roofed frame building was located adjacent to the suspected
car shed, on the south side of the tramway. Photographs taken in 1900-1901 show both of these
buildings (Figure 207). They may have been demolished circa 1911-1915, in conjuncture with
the modification of the Morning Star Mill. A new ore dump was constructed, along with a
hopper house in which material from the mine was crushed and grossly separated prior to being
transported to the mill for more thorough processing. The latter building was referred to
colloquially as the “Rockhouse”, a name also used in the National Register Nomination (NR-22).
The ore dump and hopper house appear in a number of historic photographs, the most detailed of
which dates from 1927 (Figures 208 and 209). The 1927 photograph indicates that the ore dump
was of wood frame construction and consisted of two elevated walkways with enclosed chutes
extending off their south ends. The ore dump was on the same elevation as the ore level, which
allowed ore carts to be wheeled onto it from the rail line running between the Morning Star
group of mines. The ore chutes dropped into the hopper house, which stood two to three stories
high and was divided into frame bins, each of which likely was equipped with a grizzly24 and a
crusher. Waste rock and soil were deposited into a spoils pile located along the east side of the
hopper house, while the remaining material was transported to the Morning Star Mill via the
tramway. The building had a heavy braced frame. Engineering journals from the period carry
plans for similar ore bins (Figure 210). The 1927 photograph also shows a one-story, gabledroofed, frame building located off the corner of the hopper house; this structure may have served
as a storage shed, possibly holding fuel (gasoline, oil) for the engine(s) powering the crushers.
Remnants of the hopper house and ore dump apparently were destroyed by fire in 1951 (Rogers
1986:7.17).
The surface remains of the ore house (Feature 71) are limited and consist of a series of
poured concrete foundations and footings, only a portion of which are visible above grade
(Figures 211 and 212). There are four parallel lines of 16”-thick foundations set 4’ on-center,
which extend across an area measuring approximately 13’x18’. The size and close centering of
these foundations are indicative of the tremendous weight of the ore house. Additional
24

A “grizzly” is a set of iron bars intended to grossly screen mining material.
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foundations likely are (or were) present but have become covered with slope wash. Assuming
the hopper house had the same width as the base of the ore dump (which it appears to in the 1927
photograph), the building measured approximately 35’ wide, with the two ore bins being about
16’ to 18’ square. A large concrete footing with tie-down bolts lies immediately south of the
hopper house foundations. This possibly was used to mount an engine for driving a rock crusher.
A waste rock pile (Feature 73) rises above the hopper house site. There is no obvious evidence
of the one-story gable-roofed frame structure shown in the 1927 photograph.
The concrete footings for the ore dump (Feature 72) extend up the hillside beyond the
hopper house ruins. The footings have battered (sloping) sides and generally measure 14”
square; each originally supported a vertical post (or “leg”) supporting the dump. Moving
upslope, the footprint of the ore dump fans out, possibly in order to have accommodated the
curve of the rail lines converging from opposite directions onto the ore level. The dump
extended approximately 100’ out from the edge of the ore level road to the hopper house. The
edge of the ore level road in front of the ore dump was protected by a high stone retaining wall
(Feature 85), which continues on to the east. The wall is dry laid but fairly regularly coursed
(Figure 213).
Vehicle access to the hopper house was provided by a road, which extends off the current
Morning Star footpath and has a stone-rubble retaining wall along its down-slope side. At the
point where the old road and present path meet, there is a slight terrace on which four dry-laid
stone piers sit (Feature 74). The piers line up and are spaced uniformly, which suggests that they
once supported a frame building—one not documented in the photographic record. The building
measured approximately 34’ long and was perhaps 16’ to 18’ wide (the width is less certain).
The use of stone piers, rather than concrete ones, suggests that the structure pre-dated the
construction of the hopper house and may have been associated with the first generation
tramway.
Morning Star Mine Area (Features 75 through 98): The Morning Star Mine is located on
the west end of the ore level and represents a complex series of drifts, open cuts, and mine
tunnels, only a portion of which were mapped in detail during the field survey. The following
discussion covers the western end of the mine first and then moves east. The ore level road
continues west from the ore dump and terminates at a gated mine tunnel (Feature 76), which
appears to be the western entrance to the Morning Star’s underground workings. This section of
road (NR-27) follows an old open cut that is depicted in an 1892 photograph of the Morning Star
(Figures 214 through 216).25 It represents one of the earlier sections of the mine to be exploited
and possibly is the “Morning Star No. 1” referred to in early accounts. In June 1890, Charles A.
Mulholland was operating Morning Star No. 1 (Mountain Echo 6 June 1890). Rain runoff from
the hillside was directed through a stone box culvert (Feature 75) located beneath the ore road.
The area to the west of Feature 76 is heavily dissected due to surface mining, and there are a
number of spoil piles (Features 77 through 79) and drifts/prospects (Features 80 and 81) present
here (Figures 217 and 218). These workings are believed to be an extension of the Morning
Star’s operations, and represent attempts to follow out the zinc vein to its furthest extent. The
mining activity ends abruptly approximately 230’ west of Feature 76. An old wagon road picks
25

This section of the road is discussed separately in the National Register Nomination as the “Morning Star
Roadbed” (NR-27) (Rogers 1986:7.21).
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up at about the point where mining ends (Figure 219). The road travels northwest for a distance
before turning sharply and dropping down the mountainside to the Morning Star mill complex.
It possibly was connected with the ore level road originally but was later interrupted by the
mining associated with Features 77 through 81.
Moving back east, there are a series of drift mines on the hillside behind the ore dump.
Two of these drifts (Features 83 and 84) begin at approximately the same point but radiate off
into nearly opposite directions. Feature 83 does not extend very far and may have been
abandoned in favor of Feature 84, which is more extensive and presumably more productive. A
stone building foundation (Feature 82) lies at the juncture of these two drifts. The foundation
measures about 15’x20’ and is 2’ thick. It is built against the hillside and stands as high as 5’ on
the west. We know nothing about the building formerly located here, other than suspecting that
it was mining related (Figures 220 and 221). Features 82 through 84 are the same resources
alluded to in the National Register Nomination as “Hillside Prospects and Digs” (NR-29).
Two other early drift mines are located higher up the slope, above Feature 84 (Figure
222). Identified as Features 87 and 88, these mines radiate out from the same point (roughly on
line with Feature 84) but follow different angles into the hillside in search of the zinc vein. A
three-sided stone foundation lies opposite the mouths of the two drifts. The foundation (Feature
86) is constructed with dry-laid stone rubble and faces onto an old wagon road leading down to
the ore level. The ground behind it has been leveled to create a terrace (Figure 223). Feature
86’s configuration and location suggests that it served as a type of loading platform. The section
of wall facing the road has about the same height as a wagon bed, and wagons could easily have
been backed up to it. Waste from the two drift mines was wheeled along the terrace and dumped
in a spoil pile that extend off to the west of it. The spoil (Feature 89) has three distinct conical
piles. The road leading down slope from the suspected loading platform passes by a large shaft
(Feature 90), which may have been used to ventilate the Morning Star (Figure 224). A branch
road with a stone retaining wall runs along the other side of the shaft.
The main section of the Morning Star Mine is discussed in the National Register
Nomination as NR-28. The nomination mentions the presence of six horizontal tunnels, the oreface cut, and various mining apparatus (“piping, concrete corners, dressed stones, track, and air
hose”) in this area (Rogers 1986:7.21). Many of these components were assigned individual
feature numbers during the FRR survey.
One of the main tunnel entrances to the Morning Star Mine is located below the shaft
discussed as Feature 90 (Figures 225 and 226). This tunnel (Feature 91) is 9’ wide and is
accessed through a short open cut, which extends off the ore level. The angle of the cut mirrors
the path of the rail spur that formerly serviced the tunnel. Waste rock from the mine was
dumped onto a spoil pile (Feature 92) located directly opposite the tunnel. The spoils
immediately adjacent to the ore level eventually were utilized to create a small terrace or
platform measuring roughly 18’ square. Two photographs taken in 1916 and 1917 show a sidegabled frame structure at this location. The tailing pile appears to have no longer been used at
this date. There is a pipe with a valve (Feature 93) on the north edge of the terrace that extends
off towards the mine tunnel (Figures 227 and 228). This equipment is believed to be part of the
pneumatic air system used to power the drills in the mine. It is possible that the building
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illustrated in the 1916 photograph housed an air compressor and engine. The survey found no
foundation remains of this structure at grade.
One of the features that distinguished the Morning Star during its early years of operation
was its use of open cut mining. The largest and most important of these open cuts (Feature 95)
begins at the tunnel discussed as Feature 91 and runs for nearly 400’ in a southeasterly direction,
roughly parallel to the ore level road. It was in this cut that the famed chunk of zinc known as
“Jumbo” was discovered. Historically, there was a narrow gauge rail line that ran down the
eastern leg of the cut. The cut was connected to the ore level road by means of a 9’-wide trench
(Feature 94) that was excavated through some 70’ of solid bedrock. After the rich lode of “free”
ore located near the surface was exhausted, the mining company opened up several tunnels at the
east end of the open cut to probe deeper into the mountain (Figures 229 through 234).
Waste from the open cut and its associated tunnel was dumped over the edge of the ore
level down into the valley below. The spoil pile that was produced (Feature 96) is the largest
associated with the Morning Star and may have been used throughout the lifetime of the mine.
The 1935 McKnight map shows a rail spur extending out from the open cut onto the spoil pile.
Several structural features are located at the edge of the spoils, next to the ore level road. One of
these is three-sided concrete structure that may represent an engine or pump mount. Another is
octagonal shaped concrete footing (Feature 98). The footing measures 4’ in diameter and has 3”diameter water (or air?) pipe next to it. Photographs taken in 1916-1917 suggest that there was a
building located here (Figures 235 through 237). There is a potential road bed extending off the
southwest side of the spoil pile, running parallel to and slightly below the ore level. This track
may be a switchback leading to a lower wagon road that is discussed in more detail below. If so,
the switchback was abandoned prior to close of the Morning Star. Much of it is covered with
waste rock dumped over the edge of the ore level.
Ben Carney and Capps Mines (Features 99 through 109): The Ben Carney and Capps
mines originally were established as independent mining claims. In time, however, they were
purchased by the Morning Star Mining Company and became integrated within the same system.
These mines not only were connected underground, but they also shared the rail line running
along the ore level road. The main tunnel entering the Ben Carney Mine (Feature 99, NR-31) is
still intact but has been gated by the Park Service (Figure 238). This mine was active between
1894 and 1931 (Rogers 1986:7.21). There are a series of collapsed drift mines extending north
off the ore road as one moves east of the Ben Carney (Features 100 through 106). Most of these
appear to be short-term “prospects” (Figures 239 through 242). The Capps Mine (NR-32), which
operated between 1915 and1935 (Rogers 1986:7.21), is located at the east end of the ore road. It
has several entrances, including two at the ore level (Features 107 and 108) and one higher up
the slope (Figures 244 and 245). The main entrance (Feature 108) is gated and has a large spoils
pile (Feature 109) located opposite it. The spoils begin at the edge of the ore road and extend
down the hillside towards Boiling Springs.
Lower Wagon Road Area (Features 110 through 115): The ore level road is paralleled
for a distance by a second road lying just down slope from it. The latter road begins near the
Hicks Site and follows a ridge spur up to the ore level. It is connected to the ore level road by
switchbacks near all three principal mines (Morning Star, Ben Carney, and Capps). The date at
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which the lower road was developed is not known, though it appears to have been quite early. It
possibly was built during the period when the Ben Carney and Capps were independent mines
and required a point of access separate from the Morning Star. Like the ore level road, the lower
road has dry-laid stone retaining walls along long sections of it (see Figures 245 and 246). Some
sections of the road just below the ore level are quite wide, and they may have been used as
staging areas for mining activities. Temporary worker housing (i.e. tents, shanties) may even
have been present along the road during “boom” periods. The switchback leading up to the
Capps Mine has a level terrace adjacent to it that possibly served as a tent pad (Feature 110).
The National Register Nomination discusses the parallel sections of lower wagon and ore level
roads as the “Capps Mine Roadbed” (NR-33) and dates its use to 1915-1935. Considering that
the Ben Carney was in operation by 1894, however, a potion of this road system could have been
developed earlier on.
The bulk of the mining activity associated with the Morning Star Site is concentrated
along the ore level. However, some mining did take place along the lower wagon road above the
Hicks Site (Figure 247). Two early drift mines (Features 112 and 113) are located on a bedrock
outcrop on the west side of the road. These mines are close to one another and have the same
orientation but are set at different elevations; they possibly were seeking the lower extension of
the rich zinc vein for which the Morning Star was so renowned. Both appear to be short-term
prospects. A small, three-sided, dry-laid stone foundation (Feature 111) lies in between the two
drift mines, facing roughly north. The foundation measures 6’-4”x7’-0” on the interior and
stands three to five courses high. The upper part of the south and west walls have collapsed
(Figures 248 through 250). It is possible that Feature 111 represents the lower walls of a
temporary shelter colloquially referred to as a “dugout.” Such structures usually had earth or
masonry piled around three sides—leaving the fourth side open for access—and a frame or
canvas superstructure was built upon this. Examples of “dugouts” have been documented at
early lead mines in northwestern Illinois (Mansberger, Townsend, and Stratton 1997:60).
A vertical mine shaft lies on the east side of the wagon road, opposite Features 111
through 113. The shaft (Feature 115) measures approximately 13’x15’ on the surface and has a
spoils pile extending off its south side. Most of the shaft has been filled, though its upper 10’
remains open (see Figure 251). Feature 115 is a rare example a vertical mine shaft in the project
area. A drift mine (Feature 115) is located farther upslope to the northeast. It is more substantial
that Features 112 or 113 and has a fairly substantial spoil pile extending out from its entrance
(see Figures 252 and 253).
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Figure 202. Photograph of the ore level road taken in 1907, showing the narrow gauge
railway on which ore was transported (Mountain Echo 8 November 1907).
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Figure 203. Photograph of the Morning Star Mine, looking up from a point along Rush
Creek. The massive spoils pile shown emanated out from the main open cut of the mine
(Buffalo National River: Bessie Kastning Collection). This pile was identified during the
archaeological survey as Feature 96.
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Figure 204. Detail of the 1935 McKnight map, showing the ore level. The Morning Star
and Capps mines are both illustrated, as is the narrow gauge rail line connecting them.
The large T-shaped building on the far left is the Morning Star Mill (McKnight 1935).
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Figure 205. A 1939 aerial photograph showing the Morning Star Mine and adjacent ore
level. Key features have been labeled (USGS 1939:LR383).
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Figure 206. Map illustrating the sections of the Morning Star Mine and ore level mapped in detail during the survey (FRR
2004).
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Figure 207. Two early views looking up the gravity tram of the Morning Star Mill towards the ore dump area. The functions
of the two buildings shown in the background are not precisely known, but the one at the end of the tram may have had a
crusher and/or grizzly (Adams 1904:plates 21B and 22).
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Figure 208. Detail of a 1916 photograph showing the new hopper house and ore dump that
were constructed after the Morning Star Mill was updated circa 1911-1915. Note the rock
dump adjacent the hopper dump (USGS).
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Figure 209. Photograph of the hopper house and adjacent ore dump in 1927. This image
provides a good illustration of the method of construction used for these structures. The
one-story building shown to the right of the hopper house may have been used for storage
or an engine house (Bessie Kastning Collection).
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Figure 210. Representative illustration of an ore bin equipped with a crusher and grizzly.
The method of construction shown is very similar to that used for the Morning Star’s
hopper house, and there may have been some similarities in respect to the arrangement of
the equipment (International Textbook Company 1907).
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Figure 211. Map 1 of the ore level, showing the area around the hopper house and ore dump (FRR 2004).
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Figure 212. Photograph showing present conditions at the site of the hopper house site.
Concrete foundations/footings appear in the foreground (FRR photo 4.2).

Figure 213. View of the ore level road in front of the ore dump. The present NPS path
follows the old road (FRR photo 6.5).
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Figure 214. Ore level Map 2, showing the locations of Features 75 through 84 (FRR 2004).
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Figure 215. An 1890s-era photograph of the west end of the Morning Star Mine, showing
the character of the open cut mining there. The chunk of bedrock to the left of the track is
still in place to this day. The tunnel identified as Feature 76 eventually was opened at the
far end of the open cut shown here (Branner 1900:plate 30).
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Figure 216. Present-day view of the open cut illustrated in the previous figure (FRR photo
3.9).

Figure 217. Photograph of the drift mine identified as Feature 80. The area to the north
and west of this feature is crisscrossed by multiple early drifts and prospects (FRR photo
3.12).
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Figure 218. (LEFT) Another photograph of Feature 80, showing open tunnel (FRR photo 3.11). (RIGHT) Photograph of an
exploratory drift mine—or “prospect”—at west end of the Morning Star Mine. The trough-like character of this feature is
typical of the early prospects found along the ore level (FRR photo 3.13).
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Figure 219. Photograph of the wagon road leading to the ore level at the west end of the
Morning Star Site. Note the stone rubble retaining wall on the down-slope side of the road
(FRR photo 3.16).

Figure 220. Photograph of Feature 82, the stone foundations to an unidentified mine
building (FRR photo 6.7).
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Figure 221. Photograph of Feature 83, an early drift mine located adjacent to Feature 82
and the ore dump (FRR photo 6.8).

III-233

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Figure 222. Ore level Map 3, showing the locations of Features 84 through 91 (FRR 2004).
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Figure 223. View of Feature 86, a suspected loading platform located adjacent to two drift
mines (FRR photo 6.6).

Figure 224. Photograph the collapsed mine shaft identified as Feature 90. This shaft may
have been used for ventilation (FRR photo 6.11).
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Figure 225. Ore level Map 4, showing the locations of Features 91 through 95 (FRR 2004).
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Figure 226. Photograph of Feature 91, a tunnel entrance to the Morning Star Mine (FRR
photo 6.10).

AIR VALVE

Figure 227. Photograph of the air valve and piping identified as Feature 93 (shown in right
foreground) and adjacent building site (FRR photo 6.9).
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Figure 228. Two views of the building located adjacent to Feature 93 and opposite the mine tunnel identified as Feature 91.
The image at LEFT is a detail of a 1916 United States Geological Survey photograph, while the one at RIGHT is from a 1917
photograph in the Bessie Kastning Collection.
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Figure 229. Historic view of the main open cut at the Morning Star Mine (Feature 95),
taken during the 1890s. A tunnel opening appears at left (Branner 1900:plate 31).
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Figure 230. Photograph of the Morning Star open cut taken in 1925. By this date, the cut
had been significantly expanded and three tunnels extended off of it (Buffalo National
River: Bessie Kastning Collection).

Figure 231. Survey map of the open cut at the Morning Star Mine (Buffalo National River:
Historian’s Research Files).
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Figure 232. Photograph of Feature 94, the entrance leading to the main open cut of the
Morning Star Mine. The entrance shown above was cut through solid bedrock and is
about 70’ long (FRR photo 6.17).
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Figure 233. View of two of the tunnel entrances located at the east end of the Morning Star
open cut (Feature 95) (FRR photo 6.14).

Figure 234. View looking west down the Morning Star open cut (FRR photo 6.16).
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Figure 235. Detail of a 1916 photograph showing the building suspected to have been
located adjacent to, or built over, Features 97 and 98. The tailing pile identified as Feature
96 also is shown (USGS).

Figure 236. Detail of the 1917 photograph showing the same building and tailing pile as
preceding figure (Bessie Kastning Collection).
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FEA. 97

FEA. 98

Figure 237. Photograph of Features 97 and 98. The spoils pile identified as Feature 96
radiates out to the left (FRR photo 6.12).

Figure 238. View of Feature 99, a tunnel believed to be associated with the Ben Carney
mine. This mine was joined to the Morning Star at an early date (FRR photo 6.19).
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FEA. 99
(BEN CARNEY)

ORE LEVEL ROAD
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FEA. 107
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EARLY MINING
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BOILING
SPRINGS SITE
HICKS SITE

Figure 239. Map showing the locations of features identified at the east end of the ore level
and hillside below it (FRR 2004).
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Figure 240. Photograph of Feature 102, a collapsed drift mine located between the Ben
Carney and Capps Mines (FRR photo 3.14).

Figure 241. Photograph of the pad for a rock dump located opposite Feature 102 (FRR
photo 3.15).
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Figure 242. Photograph of an old ore cart lying along the ore level road (FRR photo 3.6).

Figure 243. Photograph of the east entrance to the Capps Mine (Feature 108), at the east
end of the ore level road (FRR photo 108).
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Figure 244. (LEFT) Photograph of the upper tunnel at the west entrance to the Capps Mine (FRR photo 3.1). (RIGHT) View
of the ore level road in the vicinity of the Capps Mine (FRR photo 3.5).
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Figure 245. Photograph illustrating the character of the dry-laid stone retaining wall
present along the east end of the ore level road (FRR photo 3.3).

Figure 246. View of a section of the lower wagon road leading up to the ore level. This
road begins at Rush Road, near the Hicks Site, and meets the ore level between the Ben
Carney and Capps Mines. Note the stone retaining wall on the down slope side of the road
(FRR photo 3.7).
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Figure 247. Map showing the early mining area located between the ore level and Hicks Site (FRR 2004).
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Figure 248. View of Feature 111, a stone foundation possibly representing an early "dug
out," or mining shelter. This feature is located in between several prospects along the
lower wagon road leading up to the ore level (FRR photo 5.19).

Figure 249. Another view of Feature 111, showing the interior (FRR photo 5.20).
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Figure 250. Photograph of Feature 113, a collapsed drift mine (FRR photo 5.18).

Figure 251. View of Feature 114, a mine shaft located a short distance east of Features 111
through 113. This is a rare example of a vertical shaft at the Morning Star Site (FRR
photo 5.22).
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Figure 252. Two views of Feature 115, an early drift mine located on the hillside below the ore level. The image at LEFT
shows the mine at distance, with a tailing pile in the foreground (FRR photo 5.24). The image RIGHT is a closer view of the
mine entrance, which has collapsed (FRR photo 5.25).
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Figure 253. Photograph showing the tunnel entrance to the Climax Mine, located in
Section 1 of De Soto Township, Marion County. Although this mine was not at Rush, the
character of its entrance—formed by drifting into the hillside and heaping waste dirt and
rock around it—is representative of that found at Features 113, 115, and other early drifts
and prospects at the Morning Star Site (Branner 1900:plate 25).
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GEORGE JONES SITE (3MR223)

The George Jones Site (3MR223) is located in the NW1/4, NE1/4, SW1/4, Section 10 of
Township 17 North, Range 15 West (Jefferson Township). The site lies on a small knoll at the
base of the southern slope of Rush Mountain, less than one-eighth mile northwest of the Hicks
Site. Rush Road bisects the knoll and delineates the western edge of the site, as defined here.
Rush Creek flows a short distance farther west of the road. The site is covered predominately
with brush and weeds; scattered trees also are present.
Rush Road currently follows the north (or eastern) bank of Rush Creek the entire distance
from the Morning Star Site to Rush Landing. Historically, however, the road swung back and
forth across the creek at several different points, in order to best take advantage of the terrain in
the narrow stream valley. Where the creek hugged a bluff, the road invariably switched over the
opposite bank to follow more level ground. One of the points where the road crossed the creek
was located directly west of the George Jones Site. This ford is illustrated on the 1935
McKnight map, which was produced from a 1928-1929 survey, and a 1940 topographic map
generated from aerial photographs flown in 1939. No structures are illustrated at 3MR223 on the
1935 map. The 1940 map, however, does show a building on the eastern edge of the knoll on
which the site is located, placed close to a bluff face (Figures 254 and 255).
Bessie Kastning recalled George Jones as having a house at this location. Jones also had
a barn, which was located on the opposite side of the road and was built upon the massive
bedrock shelf exposed at the ford. Kastning indicated that her parents (Lee and Nettie Medley)
had lived at the site after their marriage in 1922 but had occupied a different dwelling than Jones.
Something happened to the Medleys’ house, and Jones had built a new one (Kastning 1985).
Ware Laffoon also remembered George Jones’ house being located at the ford (Laffoon 1986).
Based on this information, the site was listed as a contributing resource to the Rush Historic
District (NR-37). The National Register Nomination noted that a house and barn formerly were
located here, and it also mentioned the presence of an extant stone retaining wall (Rogers
1986:7.26).
The George Jones Site, as defined during the survey, covers approximately 6,307 square
feet (584 square meters) and extends linearly from northwest to southeast (Figure 256). The
main portion of the site is located on the low knoll discussed previously. There is a driveway
leading up the southern slope of the knoll. This driveway is framed by two low retaining walls
(Features 1 and 2), which are built of dry-laid stone. The top of the knoll is fairly level, and in
the center of it there is a large mound of dirt (Feature 3) measuring approximately 19’x33’ and
standing 4’ high. Glass and ceramic debris is scattered along the sides of the mound. There are
three piles of stone on the southern end of the mound; these may represent pier falls (Feature 4).
Ceramic material (mainly whiteware) also was found eroding out of the cut bank bordering Rush
Road. This suggests that the site originally extended farther west and that a portion of it was
destroyed when the modern road was built—an effort that resulted in the knoll being cut down 4’
to 6’ in the area crossed by the road. Bessie Kastning did indicate that the Jones barn was
located on the west side of the road. However, the survey found no obvious surface remains of
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this structure. The southern end of the site has a lower elevation than the remainder and is
enclosed on the west by a woven wire fence, portions of which are still intact. Two steel kegs
(approximately five gallon in size), which possibly held blasting powder originally, were found
in this area. There is evidence of a footpath or possible road running over the hillside to the
Hicks Site (3MR225).
The surface artifacts observed at the George Jones Site are indicative of an early-tomiddle twentieth-century domestic occupation. The location of Feature 3 corresponds well with
the building illustrated on the 1939 aerial photograph and 1940 topographic map, and it is
possible that the feature, along with the possible pier falls next to it, are associated with the Jones
House. The historic maps suggest that this dwelling was constructed between 1929 and 1939.
The site is crossed by the power-line corridor running down the valley, and hence is
exposed to occasional brush clearing activities. The brush clearing done in the spring of 2004
damaged one of the retaining walls (Feature 2) and two of the suspected pier falls. This damage
appears to have resulted from driving a heavy vehicle up the top of the knoll. This activity
should not be done in the future, in order to protect the site from further damage.
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Figure 254. Two topographic maps showing the location of the George Jones Site (3MR223). The map at LEFT was based on
a 1929 survey, while that at RIGHT was published in 1940, based on an aerial photograph taken in 1939. The earlier map
does not show any buildings at the site, while the later one does. Note the route of Rush Road at this period (McKnight 1935;
USACE 1940:sheet 10).
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Figure 255. Detail of a 1939 aerial photograph showing the location of the George Jones
Site. The photograph suggests that the building at the site possibly was side-gabled and
was oriented northwest/southeast (USGS 1939:LR382).
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Figure 256. Site plan for the George Jones Site (3MR223) (FRR 2004).
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BOILING SPRINGS SITE (3MR224)

The Boiling Springs Site is located on a narrow ridge spur extending off the base of Rush
Mountain. It lies on the north side of Rush Road, a short distance southwest of the Hicks Site,
directly opposite Boiling Springs. A number of historic sites are known to have been located
close to Boiling Springs. One of these was the “Pop Campbell” house, which was constructed on
the opposite (south) side of Rush Creek from Boiling Springs circa 1915. This building stood
until 1977 (Rogers 1986:7.18). An undated photograph looking down Rush Creek from a point
east of Hicks Store covers the area in which the Boiling Springs Site is located, but unfortunately
the site is obscured by trees. The Pop Campbell house site26 does appear in the photograph,
however (Figure 258). The McKnight map, which was produced from a survey done in 19281929, shows no buildings or structures at the Boiling Springs Site, nor does the Lone Rock
Reservoir map from 1940. A 1939 aerial photograph illustrates the site as being mostly cleared
of timber, except for the southern tip of the spur on which it is situated, where scattered trees are
shown. At this date, the road to Rush Landing did not follow the north bank of Rush Creek past
the site as it now does. Instead, it crossed over to the south bank at a ford located a short
distance west of the site and then continued east (Figures 258 and 259).
It is not known exactly who occupied this site, although some of the former residents of
Rush interviewed by NPS historian Suzanne Rogers do reference the area. Helen Lack recalled
that Ewen [sic?] Duddins “lived just on the bank above Boiling Springs” in the 1910s (Lack
1984:21). However, it is not clear which side of the stream Lack was referring to. Bessie
Kastning, who was born in Rush in 1921, remembered a house being located in the vicinity of
the Boiling Springs Site, though she could not recall exactly when (Kastning 1985). Ware
Laffoon stated that “there used to be a big brush arbor meeting” on the knoll on which the
Boiling Springs Site is located (Laffoon 1986). The site is not included in the resource inventory
for the Rush Historic District.
The surface signature of the Boiling Springs Site is fairly compact, covering
approximately 1,860 square feet (172 square meters). The main feature at the site is a
rectangular pit (Feature 1), which is 3’ to 4’ deep and measures 8’x11’ on the surface. Feature
142 is oriented east/west and is surrounded by a low earth berm—presumably backfill left over
from its excavation. A piece of corrugated steel and a cast-iron bed frame have been dumped
into the pit. Building stone lies along the edges. It is not clear whether the stone is eroding out
from a foundation lining the pit or merely represents post-abandonment fill. A smaller and
shallow pit (Feature 2), measuring roughly 2’-6”x4’-6,” is located off the southwest corner of
Feature 142. A light scatter of stones (Feature 3) lies to the west of this. Between two of the
stones, there is a concentration of metal food (?) cans (Figures 261 and 162).
We suspect these three features to be associated with an unidentified house site. The
larger pit (Feature 1) may be stone lined and appears to be a cellar. The use or origin of the
smaller pit (Feature 2) is less clear. The stone scatter (Feature 3) along the west side of the site
26

The Pop Campbell house site listed as a contributing resource to the Rush Historic District (NR-45) (Rogers
1986:7.18).
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could be from dislocated building piers. It is possible that the site was occupied during the
World War I-era mining boom, but had been abandoned by the 1930s. The site certainly would
have presented an attractive location for a dwelling, particularly for someone employed in the
zinc mines. Boiling Springs was located right below and provided a ready supply of fresh water
(Figures 260 and 263). It also was situated close to the Hicks Store and was midway between
the Morning Star and McIntosh mines.
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BOILING
SRINGS SITE

Figure 257. An undated photograph looking down Rush Creek from a point between the Hicks Site and Boiling Springs Site
(Buffalo National River: Bessie Kastning Collection).
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Figure 258. Two topographic maps showing the location of the Boiling Springs Site (3MR224). The map at LEFT was
produced from a 1928-1929 survey, while the map at RIGHT dates from the 1950s. Neither illustrates any building at the site.
These maps also show the early route of Rush Road in the vicinity of the site (McKnight 1935; USACE 1940:sheet 10).
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Figure 259. A 1940s aerial photograph showing the location of the Boiling Springs Site
(3MR224), which is circled in red. The photograph does not appear to illustrate any
buildings at the site, although the dark spot at the center of the circle may represent the
cellar depression identified as Feature 1. The ridge spur on which the site is located is
largely cleared of timber, suggesting that it had seen some use in the past. Other cultural
features near the site also have been noted (USGS 1939:LR382).
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Figure 260. Photograph of Boiling Springs, which gushes out from the bedrock along Rush
Creek near 3MR224 (Buffalo National River: Perry Bynum Collection).
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Figure 261. Site plan for the Boiling Springs Site (3MR224) (FRR 2004).
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Figure 262. Photograph of the suspected cellar defined as Feature 1 at the Boiling Springs
Site (FRR photo 5.6).

Figure 263. Photograph of Boiling Springs taken in March 2004. Present-day Rush Road
follows the north bank of Rush Creek and crosses over the spring (FRR photo 5.7).
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HICKS SITE (3MR225)
Location and Setting
The Hicks Site is located in the NW1/4, NE1/4, SW1/4 Section 10 of Township 17 North,
Range 15 West (Jefferson Township). The site lies on a ridge spur extending off the southern
slope of Rush Mountain. Rush Road and Rush Creek both swing around this spur and border it
on the west and south. During the early twentieth century it marked the location of a store, hotel,
and—for a short time—the Rush post office. The site was strategically located in the center of
the mining district and lay along the main road passing through the valley.
History
The history of the site is most closely associated with Lee and Alice Hicks. The Hicks
moved to Rush Creek valley in 1903, near the end of the second mining boom (1898-1904), and
purchased a ten-acre tract of land upon which they erected a 1-1/2-story frame hotel. The Hicks
eventually built a livery barn on their property, where horses could be rented out and stabled, and
which offered a delivery service between Yellville and Rush (Laffoon 1986b). Lee Hicks also
carried mail from Rush to Gilbert (and later to Yellville) in the years immediately following his
family’s move to Rush (Hall 1977). The 1910 federal census reports Lee Hicks as a resident of
Jefferson Township and indicates that he was a native of Arkansas, 41 years old, and employed
as a hotel keeper. His wife Alice, to whom he had been married for 19 years, was 37 years old
and also from Arkansas. Their four children were named Mandie (age 18), Rosco (age 12),
Obeta (age 8), and Juanita (age 4). Alice and Mandie were working as cooks in the hotel, while
young Rosco was engaged as liveryman at a barn associated with his parents’ hotel (USBC
1910:3B).
Lee Hicks later purchased the general store owned by William Fernaman (Hall 1977).
Fernaman’s store building reportedly was located directly east of the Hicks Hotel (Laffoon
1986b:20; Rogers 1986:7.26), and Hicks possibly operated out of this a short time.27 The World
War I-era mining boom, however, encouraged him to construct an imposing two-story stone
store building adjacent to his hotel. The use of stone for the walls was usual for the area, and it
gave the store an air of permanence and prosperity that set it apart from the other merchantile
establishments operating in the mining district. The lower floor of the building housed the
general store, while the upper floor was divided into an eleven-room boarding house. Obeta
Hicks Hall recalled that her father’s store carried “practically every thing that could be found in
stores anywhere in Northern Arkansas.” He purchased many of his goods from traveling
salesmen, and also made occasional trips to Little Rock and Springfield, Missouri. Hicks catered
to miners and local farmers. Both groups generally bought on credit, with the miners getting
paid every two weeks and the farmers when they sold their crop. Hotel guests included
engineers J. C. Shepherd and Charles LaVasseur, a Frenchman associated with Red Cloud Mine
(Hall 1977). Helen Lack recalled each room as being equipped with a bed, dresser, and—lacking
27

The William Fernaman Store is listed in the resource inventory for the Rush Historic District as NR-17. The
National Register Nomination dates the site to 1906-1918. There is no above-grade structural evidence of the store
building (Rogers 1986:7.26).
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interior plumbing—a chamber pot. She noted that Mrs. Hicks “and her girls had a job keeping’
things going ‘cause she could hardly keep a hired girl” (Lack 1984:4). The Hicks family lived in
the original frame hotel, and it is possible this building functioned more as a private residence
after the completion of the store building, though it would not be surprising if they still took
boarders into their home during periods of peak demand.28
A historic photograph of the Hicks Site taken around World War I illustrates the site at
the peak of its prosperity. The store building is shown as a two-story, rectangular, flat-roofed,
stone building facing south. On its front façade, the building has a wide central entrance flanked
by “store-front” windows on its first floor and four windows on the floor above. There is an
exterior stairway leading to the upper floor on the west side of the building. The store has an
unroofed porch in front of it, which is raised about 4’ above the level of Rush Road. Hicks Hotel
is shown a short distance west of the store in the photograph. A frame structure, the hotel has
two distinct sections—possibly representing different construction episodes. The front part of
the building is T-shaped, has a crossed-gabled roof and appeared to sit on raised foundations. A
full-length porch and two cross gables (for upper-story windows) are present on the south
elevation. The rear section of the hotel is two-stories, covered with a side-gabled roof, and has a
porch extending along its south side. A decorative stone retaining wall wraps around the south
and west side of the hotel. Two outbuildings appear on the hillside to the rear of the hotel. One
of these is a side-gabled structure that appears to be a small barn or perhaps a residence. A
laundry line hangs from one corner of the building. The other structure is smaller, side-gabled,
and about the size of a privy or wood shed (Roberts 2003:55). Another photograph, taken circa
1920, shows the west side of the rear wing of the hotel (Figure 265). This image suggests that
the wing was two rooms deep on the first floor, but only single-pile on the upper story. The rear
rooms on the first floor were located within a shed-roofed extension.
The 1920 census of Jefferson Township reports Lee Hicks as dry goods and grocery
merchant. His son Rosco was employed as a salesman in the store. Alice Hicks and her
daughters are not listed with any occupations in the census, which suggests that their hotel
business may have tapered off by this time. No boarders are reported as living with the family.
Lee and Alice Hicks had had one more child since 1910: a son named John who was 4 years old
(USBC 1920:4A). The Rush post office was located in the Hicks Store during the 1920s (Rogers
1986:7.14; Goodall 1985).
After Lee Hicks died in the late 1920s, his son Rosco decided to close the store and sell
off its merchandise. This sale apparently occurred in 1927 or 1928 (Lack 1984). The 1930
census lists the widowed Alice Hicks residing with her youngest child John in the household of
Robert L. Hall, who had married her daughter Obeta eight years before. Hall was age 31 and
was farming. He and Obeta had one child at this time, a daughter named Sarah (USBC
1930:1B). At some point, the Halls constructed a house of their own on the hillside behind the
28

The Hicks also had several frame rental houses located on the opposite side of Rush Creek, west of their hotel. In
1930 Audie “Guy” Lack and his wife Helen rented one of these dwellings for $2.00 per month. The house had two
rooms on its first floor and a loft above. At that time, Guy Lack was employed in a timber works making barrel
staves (Lack 1984; USBC 1930:1B). The National Register Nomination discusses the Hicks Rental Houses Site as
NR-26 (Rogers 1986:7.26).
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Hicks Store (Kastning 1985:32; Laffoon 1986b). The house may have been built after the couple
was married in 1922. The Halls may have moved into the old hotel building by the time the
1930 census was taken. Alice Hicks was still living in the hotel when she died (Goodall 1985).
Rosco Hicks reportedly moved into the Hall House after he married Maude Gentry (Kastning
1999). The Hall House is illustrated on maps published in 1935 and 1940 and on aerial
photograph taken in 1939 (Figures 266 and 267).
In the years that followed, the Hicks property went through a succession of
owners/occupants.29 The roof of the store building eventually rotted away due to neglect, which
in turn led to the upper story being removed altogether. Some of the stone removed was reused
to build a new retaining wall in front of the store and for another wall extending east of it. The
remaining lower story of the store building was roofed over and converted into a residence. The
frame Hicks Hotel was destroyed by fire in 1950s (Kastning 1999).
After the NPS purchased the acreage associated with the site, they remodeled the old
Hicks Store for staff housing. The building continued to be used as living quarters until the
record-high 1982 flood, in which the swollen Buffalo River backed up the Rush Valley and
flooded the building. The last occupants were Suzanne and Charles Rogers. The Hicks Site has
remained unoccupied since 1982.
Survey Results
The Hicks Store (Feature 1, NR-42) measures 20’-5”x30’-5” and is oriented nearly
north/south, with the front elevation facing south onto Rush Road (Figures 270 and 271). The
exterior walls are built with regularly coursed, rock-faced ashlar (square cut) stone. The building
is built back against the hillside, with the ground rising toward the north. Hence, while the
structure is raised well above the level of the road on its south end, the ground surface at the
north end is only several feet below the eave level. A concrete porch pad extends across the
south side of the building and can be accessed via a flight of steps on the east. At the west side
of the porch there is a stone starter step for the exterior stairway that once accessed the second
floor of the building. The interval between the porch deck and the new retaining wall put in by
the Parkers is backfilled with soil for use as a flower bed. Vandals set fire to the frame portions
of the Hicks Store on October 25, 2004, leaving only the exterior walls intact.
Although the Hick’s Hotel (Feature 2, NR-41) burned nearly fifty years ago, portions of
its footprint can still be discerned on the ground surface. The approximate western and southern
edges of the hotel building are defined by a low berm, which gradually peters out as the natural
ground surface rises towards the north and east. Similarly, there are a number of concrete (and
potentially stone) footings that appear to mark the eastern and northern limits of the front section
of the building. The concrete footings measure 2’-0”x2’-6” and show evidence of having
supported 12”x18” piers. In contrast, the rear wing appears to have had a stone perimeter
foundation. A portion of this foundation is exposed at grade, near the reentrant angle formed by
the juncture of the front and rear sections of the hotel. A set of concrete steps also is located
here; these led up to the side porch depicted in the historic photographs of the hotel (Figure 272).
29

According to Bessie Kastning, Harry Morrow, Bill and Mindy Maxey, Chauncey and Junaita Parke, and Milton
Wade all resided at the site after the Hicks family (Kastning 1999).
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There is a shallow depression in the center of the rear wing, which possibly represents an infilled
cellar.
One of the interesting aspects of the Hicks Site is the landscape architecture used around
the hotel. The most significant feature in this regard is the stone retaining wall (Feature 3) that
wrapped around the south and west sides of the building (Figure 273). The wall is built with
irregularly coursed, uncut native stone and is mortared rather than dry-laid. The wall is pierced
by two entranceways—one on the south and one on the west—each of which is approached by a
set of concrete steps and is framed by stone pillars with capstones. A section of the retaining
wall along the west side has been repaired by the NPS. Helen Goodall recalled the Hicks as
having “many a beautiful flower” in front of the hotel (Goodall 1985). These flowers were
planted in decorative beds built of concrete mixed with stream gravels (Features 4 through 10).
One of the beds (Feature 4) parallels the sidewalk leading to the front entrance of the hotel. It
terminates at a concrete pad that once supported a shed (not associated with the hotel). The other
beds are scattered around the front and side yards of the hotel. Three of these are circular, two
are diamond-shaped, and one is square (Figures 275 and 276).
Helen Lack remembered water being piped down to the Hicks Site from the waterfall in
the hollow located directly south of it. The water was directed into two 55-gallon wood barrels
in the front yard. When one barrel filled up, the water would flow over the other one. The Hicks
drew their water from the barrels, as did local residents such as the Lacks, who rented a house
from the Hicks’ for a time (Lack 1986). Nadine Goodall also recalled water being piped
underground into a “big” barrel in the yard. The barrel would overflow and was covered with
moss (Goodall 1985).
There is a short stone pier, or base, located to the rear of the hotel site (Feature 11). It
stands several feet tall, measures 2’-8”x3’-6”, and is built with the same type of stone as that
used in the Hicks Store. The function of this feature is unknown, although speculation to its use
has ranged from a well to a BBQ pit. The well theory seems questionable, in that there is no
evidence of a shaft, and the Hicks’ are known to have piped water down from the waterfall south
of their home. Feature 11 also is an appropriate size for a chimney base.
Two concentrations of stone and brick debris (Features 12 and 13) were identified in the
yard to the rear of the hotel site. One of these, Feature 12, may be rubble from a repair of the
stone retaining wall. These features lie on the south edge of a ravine through a driveway (off
Rush Road) that once entered the property. Several features are located on the hillside on the
north side of the ravine. One is a 10”-thick, stone perimeter foundation for a building measuring
approximately 8’x11’-6” (Feature 14). A shed-roofed frame storage shed was standing here as
late as 1980. There is a pit feature (Feature 15) located within a cleft in the rocks on the hillside
just above Feature 14. Feature 15 measures roughly 3’x4’-6” and is capped with trash, including
old metal cans. It appears to have some depth and possibly represents a trash or privy pit. The
World-War-I-era photograph of the Hicks property does show a number of frame structures in
this area, though these structures appear to be located closer to the base of the ravine than
Features 14 and 15 are (Figures 276 through 278).
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Another building foundation is located to the rear of the store. The foundation (Feature
17) is 6”-thick poured concrete and measures 8’-1”x31’-0”. The original function of the frame
building that once sat here is unknown. The building was still standing during the Rogers’
period of occupation (1976-1982), and the family used it for storage. At some point, a porch or
deck was added along the south side of the structure. The deck/porch has been removed, but the
corner posts, stone steps, and curbing associated with it remain. The concrete foundations and
pad to a modern pump/well house (Feature 16) are located off the northeast corner of the store
building.
Two fenced-in garden patches are present along the east side of the site. These are
modern additions and are circuited by chicken wire strung between stakes. To the south of the
larger garden is a low stone retaining wall (Feature 18) running parallel to Rush Road. The
Parkers reportedly constructed the wall circa 1950, using stone salvaged from the upper floor of
the Hicks Store. The square-cut stone here contrasts sharply with that used on the older cobblestone retaining wall around the hotel.
The site of the Hall House is located upslope from the hotel and store. The National
Register Nomination identifies the A driveway leads up to the house site from Rush Road. Oldtime residents of Rush described the dwelling as large and as having a raised porch (Kastning
1999), but virtually nothing remains of it above grade today. The best evidence of its location is
an extant building pier, which is constructed of dry-laid stone and stands three courses high
(Feature 19). Three cedar trees have grown up around the pier, keeping it from falling. There is
a single tabular stone laying to the west of Feature 19, which may be part of another pier.
Assuming Feature 134 and the isolated stone represent the exterior piers (which is by no means
certain), the house was minimally 23’ to 24’ wide. There are three surface depressions (Features
20 through 22) lying to the south and east of the house site that may be pit features (i.e. trash or
privy pits) associated with the house. The house site is partially enclosed within by a barbed–
wire fence put up by the NPS. Park ranger Charles Rogers kept a NPS patrol horse here during
his tenancy, and there is still a feed box present. The eastern wagon road leading to the ore level
runs immediately north of the house site (Figures 279 and 280). This location is identified in the
National Register Nomination as the “Con Medley House Site” (NR-43) (Rogers 1986:7.26).
A final feature identified at the Hicks Site is an old dipping vat (Feature 23) located along
the east side of Rush Road, to the north of the hotel and store. The vat was used for dipping
cattle and other livestock in order to eliminate such parasitic pests as lice and ticks, which could
cause disease. The cattle tick, in particular, was a problem in the South during the early
twentieth century due to its role in spreading Texas Fever (Ivins and Merrill 1915:73-75). The
vat at the Hicks Site is essentially a trough set in the ground. It is constructed of poured
concrete, is about 53’ long, and measures 3’ wide on its interior. The ends of the vat are sloped
to allow livestock to walk in and out of it. The feature has become partially filled with soil, and
its depth is not known (Figures 281 and 282). Ware Laffoon stated that the Hicks’ barn was
located somewhere around the dipping vat and recalled “Charlie” [Rogers?] saying that he had
“found the foundation to the old barn and stuff down there” (Laffoon 1986b). The pedestrian
survey of this area found no obvious surface remains of the barn.
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Figure 264. A World-War-I-era photograph of the Hicks Site, showing the store building
(at right) and adjacent hotel. A number of outbuildings appear to the rear of the hotel
(Roberts 2003:15).
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Figure 265. Group photograph of Lee Medley’s future wife Nettie and her friends, circa
1920. The group is posed in front of the west steps leading to the Hicks Hotel, the rear
wing of which appears in the background. The stone retaining wall ringing the hotel also is
shown. (Buffalo National River: Bessie Kastning Collection).
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HALL HOUSE
HALL HOUSE
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HICKS HOTEL

HICKS HOTEL

Figure 266. Historic topographic maps showing the Hicks Site. The map at LEFT is the 1935 McKnight map, while that at
RIGHT is one of the Lone Rock Reservoir maps produced in 1935. Key buildings have been labeled (McKnight 1935; USACE
1940:sheet 10).
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Figure 267. A 1939 aerial photograph showing the Hicks Site, with major buildings
indicated (USGS 1938:LR382).
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Figure 268. Plan of Hicks Site showing the three mapping areas (FRR 2004).
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Figure 269. Map 1 for the Hicks Store Site, showing location of hotel and store, along with
adjacent features (FRR 2004).
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Figure 270. View looking up Rush Road towards Hicks Store. The store building (Feature
1) appears in the background. The stone retaining wall to the right (Feature 18) was built
with material salvaged from the store when the upper floor of the store was removed (FRR
photo 5.7).

Figure 271. View of Hicks Store, looking northwest. The low-pitched gable roof was put
on the building after the upper story was removed (FRR photo 5.8).
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Figure 272. View of the set of concrete steps that formerly led into the rear wing of the
Hicks Hotel (Feature 2). The hotel building burned in the 1950s but its footprint can still
be discerned on the ground surface (FRR photo 5.12).

Figure 273. The Hicks Hotel was bordered on the south and east by a stone-cobble
retaining wall (Feature 3). The photograph above shows the stairway leading to the front
yard of the hotel (FRR photo 5.9).
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Figure 274. View of the flower bed (Feature 4) bordering the front sidewalk to the Hicks
Hotel. This is one of eight such beds dotting the front yard of the hotel. They are built
with a mixture of concrete and stream gravels (FRR photo 5.10).
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Figure 275. View of Feature 7, a diamond-shaped flower bed in front of the Hicks Hotel.
Daffodils still grow here (FRR photo 5.11).

Figure 276. View of Feature 14, the stone foundations of an outbuilding located to the rear
(north) of the Hicks Hotel. A frame shed was located here as late as the early 1980s (FRR
photo 5.13).
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Figure 277. View of Feature 15, a suspected privy pit located on the hillside behind Hicks
Hotel. The pit, which is filled with tin cans, is located within a cleft in the exposed bedrock
(FRR photo 5.14).

Figure 278. View of the southern end of the Hicks Site, looking south from the hillside
behind the hotel. The Hicks Store appears in the background to the left (FRR photo 5.16).
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Figure 279. Hicks Site Map 2, showing the northern end of the site where the Hall House
was located (FRR 2004).
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Figure 280. Photograph of Feature 19, an intact stone building pier believed to be
associated with the Hall House. The pier likely would have collapsed by now if not for the
three trees that have grown up next to it (FRR photo 5.17).
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Figure 281. Hicks Site Map 3, showing Feature 138, a cattle dip located on the northwest corner of the site (FRR 2004).
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Figure 282. View of the cattle dip identified as Feature 23, taken from the hillside behind
it. The cattle dip is overgrown with weeds and has been outlined above with a dashed line
for clarity (FRR photo 5.15).
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MCINTOSH MINE PROPERTY
The McIntosh Mine and Mill are located in the NW1/4, SE1/4 of Section 10 in Jefferson
Township, on the southern slope of Rush Mountain. Although the McIntosh Mine lies
immediately east of the Capps Mine (and at approximately the same elevation), it was never
connected to the ore level road linking the Morning Star mine group, since it was under different
ownership historically. The mill is located down slope and southeast of the mine. The mine site
is situated at the extreme end of the Rush Interpretive Trail Study Area, while the mill site
actually lies outside the defined boundary of the study area.
The McIntosh Mine was one of the earlier ones established in the Rush Valley, and
apparently was in operation by 1888 (Rogers 1986:7.22). John C. Branner, who visited the mine
in January 1892, described it as consisting of “several open cuts, tunnels, shafts, and winzes”30
(Branner 1900:199-200). Circa 1900-1902, the mine was sold to an Eastern syndicate, which
erected a concentrating mill with a 150-ton capacity (Rothwell 1902:400). Ore was transported
to the mill by means of a cable tram. In addition to the main mine on the ore level, some
prospecting was done lower down in the valley, closer to the level of Rush Creek (Adams 1904:
74). In 1915, the mill was remodeled, and new machinery was added. Around this time, the
McIntosh was acquired by the Shepherd Mining Company, which operated the property until
1919, when operations finally ceased (Rogers 1919:7.22). Historic photographs of this mill have
been attached below as Figures 283 and 284.
Circa 1900, the McIntosh Mining Company constructed a large hotel to the east of their
mill. The hotel was a two-story, side-gabled frame structure with a full-length front porch and a
large service wing to the rear. Bessie Kastning recalled the building as having seventeen rooms
on its interior (Kastning 1985). Boarders at the hotel included mine manager J. C. Shepherd and
the Samuel Medley family. The building also was used for community gatherings and dances.
The hotel had a number of outbuildings associated with it, including a livery stable. These
buildings are no longer standing, though foundation remains are visible above grade (NR-52)
(Rogers 1986:7.18-19). Historic photographs of the hotel are attached below (Figures 285
through 290).
A number of features were documented around the McIntosh Mine at the ore level during
the archaeological survey. One of these is a large spoil pile (Feature 1, NR-47), which extends
down the slope of Rush Mountain down to the valley floor below. There are a number of tunnel
entrances to the mine, located at different levels on the hillside. All have had steel gates installed
recently (Figures 291 and 292). The main entrances (Features 2 and 3, NR-48) are positioned off
a large terrace, which served as a staging area for mining operations. Ore from the mine was
moved by rail along the terrace to the cable tram by which it was transported down to the mill.
There is a stone footing with threaded tie-down bolts (Feature 4) at the east end of the terrace,
which possibly served as a mount for the engine powering the cable tram. Historic photographs
of the McIntosh Mill show a building on the hillside above the mill that is believed to have
housed the engine (Figures 293 and 294). A thick wound-steel cable still lies on the hillside
30

A “winze” in a mining term for a small shaft sunk from one level to another in a mine for the purposes of
ventilation (Ogilvie 1936:1927).
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between the mine and mill. There is a high stone retaining wall (Feature 5) along the edge of the
terrace on which Feature 4 is located (Figure 295).
The Rush Mountain Trail passes in front of the McIntosh Mine. To the east of the mine,
the trail is wide and follows what appears to be an old wagon road leading down toward the
McIntosh Hotel and mill area. The section of trail running west of the McIntosh, however,
narrows to a footpath until reaching the ore level road in front of Capps Mine.
The McIntosh Mill (Feature 6, NR-46) has foundation ruins associated with it, but these
were not documented during the field survey. The ruins are of interest for a number of reasons,
including the extensive use of stone in their construction and the manner in which the mill
complex was built into the hillside. The McIntosh Mill would serve as a useful comparison to
the Morning Star Mill, since it is contemporary with the latter and underwent a similar updating
during World War I. Rogers (1986:7.18-22) provides additional information on the physical
remains of the McIntosh properties.
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Figure 283. Photograph of the McIntosh Mill (Feature 6) taken soon after its construction
in 1900-1902 (Adams 1904:plate 33B). The building shown on the hillside above the mill is
suspected to be associated with the cable tram by which ore was transported from mine to
mill.
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Figure 284. Photograph of the McIntosh Mill in 1916 (Buffalo National River: Bessie
Kastning Collection). The image illustrates some of the improvements made to the mill the
previous year. The building has been jacked up to allow the installation of new equipment
(likely a more efficient jig system), and a large addition has been made to the upper side of
the mill. A new hopper (or ore) house also is shown on the hillside above the mill.
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Figure 285. View of the McIntosh Hotel in 1916. A number of outbuildings also are shown
(USGS Photographic Library).

Figure 286.
Collection).

The McIntosh Hotel in 1922 (Buffalo National River: Bessie Kastning
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Figure 287. Nettie Medley standing in front of the McIntosh Hotel with her infant
daughter Bessie in 1922. The identity of the boy is not known (Buffalo National River:
Bessie Kastning Collection).

Figure 288. Another image of Nettie Medley holding her daughter Bessie in front the
McIntosh Hotel in 1922. The hotel had a spacious front porch (Buffalo National River:
Bessie Kastning Collection).
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Figure 289. Photograph of the Samuel P. Medley family. The Medleys boarded at the
McIntosh Hotel during the early 1920s. Samuel sits in the middle of the group and his son
Lee stands at left. Lee Medley was married to the Nettie Medley shown in the preceding
photographs. At the time this photograph was taken, Lee was working for the Morning
Star Mining Company (Buffalo National River: Bessie Kastning Collection II).
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Figure 290. Undated photograph of the McIntosh Hotel (Buffalo National River: Juanita
Buell Collection).
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Figure 291. View of one of the tunnels for the McIntosh Mine (Feature 2). This tunnel has
some concrete footings in front of it that once served as mounts for machinery (FRR photo
6.21).
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Figure 292. Photograph of Feature 4, an engine mount suspected to be associated with the
cable tram that once extended between the McIntosh Mine and the mill below it. The use
of stone for the mount, rather than concrete, suggests a fairly early date of construction
(FRR photo 4.20).

Figure 293. Detail of the circa 1900-1902 photograph of the McIntosh Mill, showing the
building in which Feature 4 is suspected to have been located (Adams 1904:plate33B).
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Figure 294. View of the stone retaining wall running along the terrace in front of McIntosh
Mine, identified as Feature 5 (FRR photo 4.21).
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RECOMMENDATIONS
Management of Archaeological Resources
Through their inclusion on the National Register of Historic Places, archaeological
resources considered contributing elements to the Rush Historic District are protected under both
state and federal law. The level of protection ultimately afforded, however, is contingent upon
good stewardship—not only by the owner but also by those visiting the historic district. For its
part, the NPS has been a good steward and has actively pursued a program of documenting,
protecting, and interpreting the cultural resources at Rush. Nonetheless, a number of threats and
potential problems remain.
Physical decay through natural forces is always a threat. When the NPS acquired the
lands included within the Morning Star Mines Survey Documentation Area, most of the
buildings and structures there had been abandoned for many years and were significantly
decayed. Many were reduced to foundations, and in some instances had little to no surface
signature. Early NPS efforts focused on stabilizing the hand-full of standing structures
remaining at the Morning Star Site, including those along House Row, the livery barn, and stone
smelter. This work, undertaken twenty years ago, has proven very effective, and illustrates the
contribution even the most basic stabilization can make towards the long-term preservation of a
structure. The maintenance of a good roof is essential and can add years to a building’s life,
even when no other work is done. Equally important, there is a need for semi-regular inspections
in order to assess changing physical conditions and detect structural problems.
Arson, unfortunately, has presented the greatest threat to the standing structures at Rush
during the NPS’s period of ownership. Vandals have torched three buildings in recent years,
including the Brantley House and Livery Barn in 1998 and the Hicks Store in 2004. These
actions took place in spite of the buildings being fenced in and NPS security personnel
conducting regular patrols through the area. There are no easy answers to this problem.
Erosion is also impacting some of the historic resources at the Morning Star Site. A
number of concrete footings located at the east end of the Morning Star Mill have been
undermined and washed out, as have several tramway footings in the vicinity of the hopper
house. More problematic is the erosion that is occurring along the stone retaining wall (Feature
85) fronting the ore dump. One section of the wall already has collapsed. The stone retaining
wall backing the terrace in front of the McIntosh Mine (identified as Feature 5 at that property)
also has partially collapsed. Both of these walls are integral features to their respective mine
complexes, and their collapse would negatively impact the historic integrity of those resources.
Long-term, the deterioration of Feature 85 will expose the existing NPS trail running along it to
erosion. Remedial actions should be undertaken.
The brush and tree clearing activities associated with the maintenance of the electrical
line servicing the lower Rush Valley also poses a problem. This line enters the Morning Star
Site at the northern end of House Row, runs through the rear yards of those lots, and then crosses
Rush Creek into the Morning Star Hotel Lot and continues behind the stone smelter. Farther
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down the valley, the power line cuts across the George Jones Site and Hicks Site. The electrical
corridor is cleared of brush, trees, and weeds throughout the year, as needed. In some instances,
this clearing activity appears to be done without clear knowledge of the historic features located
adjacent to it. Work conducted at the George Jones Site in the spring of 2004, for instance,
resulted in the damage of a stone retaining wall and suspected building piers—damage
apparently caused by driving a vehicle up on top the knoll on which the site is located. This site
is a National Register property (as a contributing resource to the Rush Historic District) and
shouldn’t be exposed to such damage, nor should any other contributing resources in the Historic
District. A realignment of the electrical corridor, aimed at protecting cultural resources, should
be considered.
Another factor that has impact archaeological resources at Rush—though principally in
the past—is construction and/or maintenance work on Rush Road. Although the existing route
of the road generally follows the historic one through the Morning Star Site, farther east the road
has been modified so that it no longer crosses over Rush Creek multiple times, as it once did.
The road was reoriented through the George Jones Site, resulting in a portion of that site being
stripped away. Similarly, Rush Road has been widened in the modern era in order to
accommodate the vehicular traffic going to and from Rush Landing, which is very heavy during
the warm months of the year. The road widening clipped the northwest corner of the Morning
Star Mill pump house, dislodging a section of its foundation. The episodes described occurred
before the creation of the Rush Historic District, and similar activity presumably would not occur
in the future. Even so, Rush Road is regularly graded, and care needs to be taken not to further
encroach upon the pump house or George Jones Site, or to damage any other features identified
in close proximity to the road.
National Register Resource Inventory
Many of the features documented during the survey were noted previously on the
National Register Resource Inventory for the Rush Historic District, either by specific reference
or by general description (i.e NR-29: “Hillside Prospect and Digs”). However, the survey did
identify a number of additional resources that were not included in the inventory but should be.
These features/sites all fall within the period of significance for the Rush Historic District (18851931) and are considered contributing resources to the district:
1) Unidentified house site (Fea. 3-4, 3MR142), circa 1899(?).
2) Unidentified store site (Fea. 29, 3MR142), circa 1915.
3) Unidentified store site (Bearden-Taylor Store?) (Fea. 34, 3MR142), circa 1890-1900.
4) Cold Springs Hollow spring house (Fea. 54, 3MR142), circa 1920.
5) Northern wagon road to ore level, circa 1890-1900.
6) Early prospects below ore level (Fea. 111-115, 3MR142), circa 1890-1900.
8) Capps Mine spoils pile (Fea. 109, 3MR142), circa 1915.
7) Boiling Springs Site (11MR224), circa 1915.
Spout (or City) Springs may also date from the period of significance, but this has not
been established definitively. It is not unreasonable to believe that the spring was utilized as
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early as circa 1899, when House Row was developed. The existing spring house (Fea. 1,
3MR142), however, appears to date to the middle twentieth century.
Secondary features clearly associated with properties previously listed on the National
Register Resource Inventory, but not specifically mentioned in the National Register form, are
not included on the list above. The features identified on the rear of the Smith House Lot (Fea.
58-59), for instance, are not listed, nor is the artifact scatter associated with the barn (Fea. 32) at
the Courthouse site.
Trails
The existing NPS trail system through the Morning Star Mines Survey Documentation
Area is a good one and passes by many of the historic mining features present. However, we feel
that it be could expanded in order to provide visitors with a number of different hiking and/pr
touring experiences. One of the strengths of the existing trail system is that it generally follows
historic roadways and pathways. The new trails discussed below also follow this concept of
utilizing pre-existing, historic roads and/or paths.
The survey documented several period wagon roads leading to the ore level, which we
feel could be easily integrated into the interpretive trail system. One of these roads heads west
off the ore level and winds its way down to the blacksmith shop and Morning Star Mine office.
It measures approximately 1,600 feet in length. The other road originates from a point midway
between Hick’s Store and Boiling Springs and follows the crest of a ridge spur leading up the ore
level, for a distance of nearly 1,100 feet. These roads are cultural features with great
interpretative value; they are part of the historic transportation network in the district and directly
relate to the early mining activity that occurred there. Stone retaining walls are present along
both roads, and probably reflect an adaptive reuse of waste rock removed from the mines. The
waste rock was used to create a wall on the down slope edge of the road—thus creating a flat
terrace upon which the road was located. From a practical standpoint—in terms of trail
development—the roads are well defined, are in good condition, have moderate grades for most
of their lengths, and would require relatively little development for use as trails. They also tie
into the existing trail system and present a variety of access points and loop trails for the people
using them. As an example, people desiring a shorter hike focusing on the Morning Star Mine
and Mill complex could make a loop from the Morning Star Mill up to the ore level, then head
west and follow the wagon road back down to the support structures associated with the mill
(office, company store, blacksmith shop, etc.). This route passes several early drift mines, and
also intersects the Rush Mountain Trail, which follows the old roadbed for a short distance. For
those desiring a longer hike, they could follow the ore level east from the Morning Star Mine,
past the Ben Carney, and then drop down the eastern wagon road leading to the Hicks Store Site.
In doing so, they would pass by several early drift mines (one of which has a small structure with
stone foundations that is referred to as the “dugout”), as well as a distinctive shaft mine—both of
which represents good candidates for interpretative signage (Features 111 through 113). The
hike would thus represent a passage back in time, moving from the most advanced zinc mining
and processing—illustrated by the Morning Star Mill and Mine—to the most primitive. A
reverse chronology would be presented if a person started their hike at the Hicks Site and moved
up to the ore level. Both wagon roads would require some tree clearance (cedars being in
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abundance on the western wagon road). Also, the western road is interrupted by some open cut
mining (represented by Features 77 through 80), which is associated with the west end of the
Morning Star Mine; even so, a trail could be developed through the mined-out section and be of
significant interpretative value, since it safely illustrates the character of exploratory mining in
the district.
In the event adequate funding was available, it makes a great deal of sense to incorporate
the McIntosh Mill into the interpretive trail system. Although the mill site was not included
within the defined survey area (and hence was not documented by FRR), we feel that the
resource would make a significant contribution to the study area. It represents an early mill site
that can be compared and/or contrasted to the Morning Star mill complex, which though early,
witnessed considerable modification through time. The existing section of trail between the
Capps Mine and the Morning Star group of mines to the McIntosh Mine is much narrower than
that found elsewhere, due to the fact that it does not follow a historic road. Although this area of
trail might be improved, it is in good condition overall, and presents an adequate footpath for the
average hiker. One potential area of danger is where the trail crosses the McIntosh spoils pile.
The trail narrows even further at this point, and there is a steep drop to the south. The loose
material in the pile also makes this section of trail susceptible to erosion. This problem could be
alleviated if the spoils pile was cut back to widen the path, and a stone retaining wall was
installed to hold the bank.
Another trail option that might be considered is to allow visitors to view the Morning Star
open cut (Feature 95). This cut is one of the most significant features of the Morning Star Mine,
and it was from here that the famed chunk of zinc known as “Jumbo” was removed in 1893. The
cut also presents an opportunity to illustrate the character and feel of the mine, in lieu of actually
entering one of the tunnels. While the visual impact of the cut would be heightened if visitors
actually could enter it, previous inspections by OSHA and the NPS Mining and Minerals Branch
have emphatically restricted visitor use of this area due to safety considerations—an assessment
also supported by park management directive. At present, the main entrance to the open cut is
closed off with a chain-link fence, and the tunnels at its east end have been sealed off with bat
gates. Even so, curious visitors can easily gain access to the cut by climbing around the gate, or
by climbing up and over the berm that separates it from the ore level road. There is a well-worn
“social path” running down the cut. Some of this illicit traffic might be eliminated if visitors
could view the resource in a safe manner, perhaps from an overlook point on the berm previously
mentioned. The latter option would require some trail development, however. In either event,
we feel that interpreting the Morning Star open cut, even if only through historic photographs
integrated into a wayside exhibit located outside the gated entrance to the cut, would
significantly enhance the visitors experience (Feature 94).
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Future Research
Overall, we have good understanding of the cultural resources identified within the
Morning Star Mines Documentation project area and the evolution of its built environment.
However, questions do remain about the specific function and age of some of the features.
Archaeological testing (through subsurface excavation) might resolve some of these questions,
but such testing was not included within the scope of work for the existing project. From an
interpretive standpoint, there are a number of areas that merit further study should archaeological
investigations be undertaken in the future.
1) Archaeologically, one of the bigger mysteries at the Morning Star Site relates to the
construction and method of operation of the stone smelter. As discussed earlier in the
text, the smelter may have had a frame component to it originally, possibly located on
its west and/or north sides. Archaeological testing around the structure might reveal
the presence of post molds and footings, as well as an early midden associated with
smelting activity. Although historic photographs of the smelter suggest that there has
been some erosion around it, there may still be an intact 1880s-era ground surface
present.
2) Testing within the Morning Star Mill may reveal footings and foundations associated
with the original mill building. Although the exterior of the original mill is well
illustrated in historic photographs, we know virtually nothing of its interior
configuration. The information obtained would aid in our understanding of the
complex’s evolution through time and serve as comparative data for the other mills in
the area.
3) Limited archaeological testing also would be of use on the Morning Star Hotel Lot to
determine the footprints of the Morning Star Hotel and Lyons House more precisely.
Although the general locations of these buildings are known, their ruins are not well
defined on the surface. Testing would be directed toward assessing the integrity of
these resources, and more specifically in finding the corners of these structures, and
any associated porches and wings.
4) Features 82 and 111 at the Morning Star Site could be tested to determine their age
and function. Both are mining related and appear to be quite early. If Feature 111
actually is a “dugout”, as conjectured, the artifacts recovered may illustrate the living
conditions and material culture of the first generation of miners at Rush.
5) The McIntosh Mine and Mill property should be surveyed in its entirety, and its
structural remains recorded through scaled drawings and/or sketch maps similar to
those prepared for this report. The McIntosh Mill would serve as an interesting
comparison to the Morning Star Mill, and it would be a nice addition to the
interpretive trail system. Long term goals should also address the mapping of other
mine related resources on NPS lands within the park.
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Figure 295. Map of the Morning Star Mines Survey Documentation Area showing proposed locations for wayside exhibits.
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Figure 296. Two views of the section of trail between the Capps and McIntosh mines, looking west (LEFT) and east (RIGHT).
This trail is narrower than that following the ore level road and could use some widening and stabilization at the point where
it crosses the McIntosh spoils (FRR photos 6.23, 6.24).
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Figure 297. View of the west wagon road at the point where it intersects the Rush
Mountain Trail. Aside from needing some tree clearance, this road is good condition and
could easily be integrated into the existing trail system (FRR photo 6.2).

Figure 298. View of the open cut of the Morning Star Mine. This feature is of great
interpretive value but access has been restricted due to safety consideration. Options for
viewing it safety, perhaps from an overlook point, should be considered (FRR photo 6.16).
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Morning Star Site (3MR142)
Feature Inventory
FEA.
NO.
1
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.

NAME/TYPE
spring house
stone and brick scatter
stone retaining wall
earth berm
pit/depression
shed
Bundy House
root cellar
chicken house
goose(?) house
pit/depression (privy?)
mound
privy
trash pile
trash pile
Washhouse
Kastning House
sheet metal (privy?)
Brantley House ruins
sheet metal (privy?)
pit (privy?)
stone rubble
Rabey House ruins
pit (privy?)
sheet metal (privy?)
mailbox shelter
Storekeeper’s House
Taylor-Medley Store
building “basin”
trash pile
brick rubble
artifact scatter
stone retaining wall
stone scatter
cellar/stone foundation
cellar/stone foundations
stone rubble
stone retaining wall
septic tank
concrete piers
concrete foundations
barn foundations
stone rubble
concrete pier
stone scatter (pier falls?)
pit/depression
low knoll with midden
Livery Barn foundations
stone retaining wall
smelter
stone scatter (pier falls?)
pump house
engine(?) footing
spring house
cellar/stone foundations
chimney base

LOCATION/ASSOCIATION
Spout Springs (domestic)
Mulholland’s Store lot (commercial)
Mulholland’s Store lot (commercial)
potential house site (domestic)
potential house site (domestic)
Bundy House lot (domestic)
Bundy House lot (domestic)
Bundy House lot (domestic)
Bundy House (domestic)
Bundy House (domestic)
Bundy House (domestic)
Bundy/Washhouse (domestic)
Bundy/Washhouse (domestic)
Bundy/Washhouse (domestic)
Bundy House (domestic)
Washhouse (domestic)
Kastning House (domestic)
Kastning House (domestic)
Brantley House (domestic)
Brantley House (domestic)
Brantley or potential other house site (domestic)
potential house site (domestic)
Rabey House lot (domestic)
Rabey House lot
Rabey House lot
Rabey House lot (institutional)
Storekeepers House lot (domestic)
Taylor-Medley Store (commercial/institutional)
unidentified store site (commercial)
unidentified store site (commercial)
Courthouse (domestic/institutional)
Courthouse barn (domestic)
Courthouse (domestic/institutional)
unidentified store site
Morning Star Hotel (commercial)
Lyons House (domestic)
Lyons House (unknown)
Lyons House/Morning Star Hotel (domestic)
Lyons House (domestic)
Post Office (institutional)
Post Office (institutional)
Lyons House/Morning Star Hotel lot (domestic)
unknown
unknown
Doctor’s office/Maxey House (domestic)
Doctor’s office/Maxey House (domestic)
Chicken House (domestic)
(commercial/domestic)
Livery Barn (commercial/domestic)
(industrial)
outbuilding? (unknown)
Morning Star Mill (industrial)
Cold Spring Creek
Cold Spring Creek (domestic)
Smith House lot (domestic)
Smith House lot (domestic)
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57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.

depression (root cellar?)
concrete pad
pit (privy?)
cellar/stone foundations
concrete foundations
scale pit
Blacksmith Shop
Warehouse ruins
mound (trash dump?)
Oil House footings
stone retaining wall
Morning Star Mill

Smith House lot (domestic)
Smith House lot (domestic)
Smith House lot (domestic)
Chase and Mulholland Store
Morning Star Office (commercial/industrial)
Morning Star Office (commercial/industrial)
(industrial)
(industrial)
Blacksmith Shop/Warehouse (industrial)
(industrial)
Morning Star Mill (industrial)
(industrial)

69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.

tramway footings
tower footings
hopper house ruins
ore dump footings
waste rock pile
building piers
stone culvert
mine tunnel (gated)
spoils pile
spoils pile
spoils pile
drift mine
early drift mine
stone foundations
early drift mine
early drift mine
stone retaining wall
loading platform
drift mine
drift mine
spoils pile
mine shaft
mine tunnel (gated)
spoils pile
valve and pipe
mine entrance (fenced)
open cut
spoils pile
engine or pump mount
concrete pad
mine tunnel (gated)
drift mine/prospect
drift mine/prospect
drift mine/prospect
drift mine/prospect
drift mine/prospect
drift mine/prospect
drift mine/prospect
mine tunnel
mine tunnel
mine spoils

Morning Star Mill (industrial)
Morning Star Mill (industrial)
(industrial)
(industrial)
hopper house (industrial)
near hopper house (industrial?)
ore level (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
unidentified building (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
(industrial)
(industrial)
(industrial)
(industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Morning Star (industrial)
Ben Carney (industrial)
(industrial)
(industrial)
(industrial)
(industrial)
(industrial)
(industrial)
(industrial)
Capps Mine (industrial)
Capps Mine (industrial)
Capps Mine (industrial)

110.
111.
112.
113.
114.
115.

tent pad?
“dugout”
drift mine/prospect
drift mine/prospect
mine shaft with spoils
drift mine with spoils

mine (industrial)
mine (industrial)
(industrial)
(industrial)
(industrial)
(industrial)
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Isolated Find (IF) Inventory
IF
No.
1.
2.
3.
4.
5.

NAME/TYPE
steel stake
steel stake
cable tied to tree (for tram?)
ore cart
wash tub

LOCATION/ASSOCIATION
near NW corner Morning Star Mill, along trail to ore level
near juncture of Rush Mountain Trail with trail to ore level
north of tramway, near Feature 74
ore level road, between Fea. 104 and 105
along switchback below ore level road, near Fea. 102

George Jones Site (3MR223)
Feature Inventory
FEA.
No.
1.
2.
3.
4.

NAME/TYPE
stone retaining wall
stone retaining wall
mound with midden
pier falls(?)

LOCATION/ASSOCIATION
(domestic)
(domestic)
(domestic)
(domestic)

Boiling Spring Site (3MR224)
Feature Inventory
FEA.
No.
1.
2.
3.

NAME/TYPE
cellar(?) depression
pit/depression
Stone scatter (pier falls?)

LOCATION/ASSOCIATION
(domestic?)
(domestic?)
(domestic?)

McIntosh Mine/Mill Property
Feature Inventory
FEA.
No.
1.
2.
3.
4.
5.
6.

NAME/TYP
spoils pile

LOCATION/ASSOCIATION
McIntosh Mine (industrial)

mine tunnel
mine tunnel
engine mount
retaining wall
McIntosh Mill

McIntosh Mine (industrial)
McIntosh Mine (industrial)
McIntosh Mine (industrial)
McIntosh Mine (industrial)
(industrial)
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Hicks Site (3MR225)
Feature Inventory
FEA.
No.
1.
2.
3.
4..
5..
6..
7..
8..
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

NAME/TYPE
Hicks Store
Hicks Hotel ruins
stone retaining wall
flower bed
flower bed
flower bed
flower bed
flower bed
flower bed
flower bed?
stone pier (BBQ?)
building debris
building debris
outbuilding foundations
privy pit
well house
outbuilding foundations
stone retaining wall
building pier
pit/depression
pit/depression
pit/depression
cattle dip

LOCATION/ASSOCIATION
(commercial)
(commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
(domestic?)
Hicks Hotel (commercial)
Hicks Hotel (commercial)
Hicks Store/Hotel (domestic)
Hicks Store/Hotel (domestic)
Hicks Store (domestic)
Hicks Store/Hotel (domestic/commercial?)
Hicks Store/Hotel (domestic/commercial)
Hall House (domestic)
Hall House (domestic)
Hall House (domestic)
Hall House (domestic)
Hick’s Store/Hotel (commercial)
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National Register Resource Inventory (Rogers 1986)
NR
No.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

NAME
Mulholland Buildings
Bundy House
Washhouse
Kastning House
Brantley House
Goatley House Site
Raby House
Storekeepers House
Taylor-Medley General Store
Footbridge Pillar
Cold Springs Hollow Structures
Morning Star Livery Barn
Smelter
Morning Star Hotel
Courthouse Site
Morning Star House Sites
Blacksmith Shop
Chase and Mulholland Store/
Morning Star Mine Office
Smith House
Morning Star Mill
Tram
Rockhouse
Oil Storage Building
Morning Star Waste Rock Pile
Tailings
Pumphouse
Morning Star Roadbed
Morning Star Mines
Hillside Prospects and Digs
Morning Star Mine Trail
Ben Carney Mine
Capps Mine
Capps Mine Roadbed
Pat McCormick House Site
Rush Creek
Hicks Hill
House and Barn
Cattle Dip (?)
Hicks Rental Houses Site
?
Hicks Hotel
Hicks General Store
Con Medley House Site
William Fernimen Store Site
Pop Campbell
McIntosh Mill
McIntosh Waste Pile
McIntosh Mine
Mine Shaft (McIntosh Mill Area)
Mine Tunnel (McIntosh Mill Area)
McIntosh
McIntosh Hotel
McIntosh Livery
Vicker Springs Houses Sites
Messer General Store Site
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CORRESPONDING
FRR FEA. No.
MS 2-3
MS 7
MS 19
MS 17
MS 19
MS 22
MS 23
MS 27
MS 28
MS 44
MS 53
MS 48
MS 50
MS 35
MS 31
MS 36-37, 45-46
MS 63-64
MS 60-62
MS 55-57
MS 68-69
MS 70
MS 71
MS 66
MS 73
MS 68 (ref.)
MS 52
MS 75-76 (ref.)
MS 90-98
MS 82-89
MS 85 (ref.)
MS 99
MS 107-108
MS 99-109 (ref.)
N/A
N/A
N/A
GJ 1-4e
H 23
N/A
N/A
H2
H1
H 19-22
N/A
N/A
M6
M1
M 2-4
N/A
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56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

Rush Hilton
White Eagle Mill
White Eagle Mines
Exeter Site
New Town Building
Buffalo River
Campground
Edith Mill
Edith Mine
Yellow Rose Mill
Yellow Rose Mine
Yellow Rose Pumphouse
Red Cloud Mines
Red Cloud Mill
Lonnie Boy Mines
Lonnie Boy Pu,mphouse
Clabber Field Mine Shaft
Clabber Field
Clabber Field Barn (NC)
Silver Hollow Mine
Silver Hollow Mill
Keystone
Ore Wagon Road
Monte Cristo Mine
Clabber Creek
Various Prospects and Digs
Clabber Mine Area
Railroad
Rush Slab (NC)
Rush Landing (NC)
Rush Creek Mill (NC)
Cabin (NC)
Rush Campground (NC)
Cable (NC)
Clabber Farm (NC)
Bynum Trailer (NC)
Red Wyatt Barn (NC)
Bowman (NC)
Clabber Slab (NC)

N/A

Rush Schoolhouse
Beulah Mine
James House
Philadelphia Mine
Philadelphia Mine Ruins
Rentchler Town Site
Leader Mine

M = Morning Star Site
GJ = George Jones Site
H = Hicks Site
(ref) = Resource not assigned FRR feature number but referenced in relation to other features.
N/A = Not applicable\
NC = Non-contributing resource
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Abstract
The purpose of this study was to survey the sixty-seven acre area in which the
Morning Star Mine Area is located for native and introduced plants of interest. Plant
communities and associated habitats, tracked species, historic plantings, and
introduced/invasive plant species were surveyed by Hinterthuer Botanical Clearance and
Inventory Service over a period of twelve months from June 15, 2004 to June 15, 2005.
When necessary (i.e. no known voucher in the Buffalo River Herbarium or else voucher
needed for identification), plant vouchers were collected, keyed out, pressed, and
mounted for inclusion in the Buffalo National River Herbarium that is located at the
Tyler Bend Maintenance Compound. The collection permit number obtained and used
for this study was BUFF-2005-SCI-0001.
Maps used in this survey included maps that were prepared the previous year by
Fever River Research, Inc. from Springfield, Missouri, during the Morning Star Mines
Survey Documentation Project conducted for Buffalo National River.
During the year-long study, 435 species/taxons of plants were discovered in the
Morning Star Mines Area (Table I, page 41), extending from the Historic House Row
Area to Hicks Store Area along Rush Road and extending northeast along the south southwest facing slope of Rush Mountain to include all areas of mine activity that were
documented by the Fever River Research, Inc. team.
Of the 435 species of plants, 45 were found to be introduced species, some of
which are considered invasive. This represents 10.4% of the total plant population in the
Morning Star Mines Area. Historic plants included 13 species for a total of 3% of the
total number of species. In this study, introduced plants were considered those
introduced for economic and agricultural purposes such as fescue and orchard grass for
forage and multiflora rose, Russian olive and mimosa for wildlife habitat. Trees such as
Russian olive and mimosa provide shade and aesthetic values as well. In some cases,
these introduced species could be considered historic plantings; however, for this study,
historic plantings were considered those perennial herbaceous and shrubby plants planted
wholly for aesthetic purposes, plants such as lilac, rose, flowering quince, daylily,
daffodil and iris. Six tracked species were discovered within the Morning Star Mines
Area representing 1.4% of the total species recorded in the Morning Star Mines Area.
(Two additional tracked species were found outside the Morning Star Mines Area, along
Rush Road past the Hick’s Store Area and at or near the Rush Landing site = ca. 0.4%.)
Three hundred sixty-nine plants are native species, 84.8% of the total species.
As might be expected, there was a correlation between the areas with large
numbers of introduced species and in the areas with historic plantings. The House Row,
Morning Star Mines Trail, and Hick’s Store Areas display large concentrations of
introduced/invasive species in the areas of previous land disturbance, as well as historic
plantings around the remaining houses, foundations and fence lines in the areas. Tracked
species were found in less human-disturbed sites, in the enclosed canopy forest behind
the Hick’s Store Area, along the limestone/dolomite glades of the Ore Level Trail, and on
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a former glade that has been enclosed by Ashe’s juniper, found in the far northwestern
portion of the Morning Star Mines Area, across from the House Row Area, on a steep
bluff above Rush Creek. Curiously, there are always species that survive in quite
disturbed sites, previously uprooted from their original habitats. This was the case with
Sedum ternatum, found along the edge of Rush Road at four different sites, surviving in
spite of the grading that takes place regularly during the year. It is possible that grading
may have broken up the original population and spread it along Rush Road; some
members of these populations have been covered over by gravel during the grading
operation. It is interesting to note that Sedum ternatum is quite widespread in its more
typical habitat on the banks of Rush Creek, areas of less human disturbance but subject to
periodic flooding and various fluctuations of Rush Creek. The plant may be adapted for
quick recovery following disturbance. This is an example of a low-growing, non-showy
species that has probably been overlooked in the past and is actually more widespread in
the Rush Area than previously thought.
It is hoped that the plant species information obtained by this study can be used in
interpreting the important historical and biological resources of Rush, in monitoring the
tracked species, and in managing species that have been introduced and are considered
invasive. Most importantly, it will serve as a baseline of plant species found in the area
at the turn of the century. In the future, this information may prove useful to land use
professionals, botanists, and plant enthusiasts to come.
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Morning Star Mine Area
Description of Study Area
Major Areas of Interest
The modern history of Rush, Arkansas, revolves around the zinc mining industry
in Marion County and the resulting disturbances of the natural landscape and its plant
communities by these mining and domestic activities. Tailings, old piers and foundations,
artifacts and abandoned buildings are reminders of these disturbances and still diverse
plant communities did survive disturbance and are continuing to change in composition
with the cessation of human disturbance. In addition, historic plantings by former
residents, along with those spread by birds or other animals, are very much in evidence.
Many of the exotic plant species have escaped into the natural environment, often
invading the habitat of and replacing native species. The four different locations of
interest in this study include the Historic House Row, Morning Star Mine Trail, Ore
Level Trail, and Hicks Store Areas.
Historic House Row:
The Historic House Row Area consists of five standing buildings – the Bundy
House, Wash House, Kastning House, Storekeeper’s House, and Taylor-Medley Store are
found on the south side of Rush Road, with Rush Creek across the road. In addition,
foundations or remains of three other houses are found on the site as well. In addition,
the Mulholland Store Site is located on the opposite, upper side of Rush Road. Historic
House Row is fenced to discourage visitors from approaching the structures that are
standing and in poor structural condition; the yards are kept mowed around the
perimeters of the houses. Within and on the perimeter of the yards, historic plantings can
be found. Evidence of former gardens and animal pens are found beyond the yards and
there is a power line that is kept cut back producing a repository for introduced/invasive
species. This area ends at the low water bridge crossing. Rush Creek has now crossed to
the south side of Rush Road.
Morning Star Mine Trail Area:
Directly across the road from Historic House Row at the low water bridge is the
beginning of the Morning Star Mine Area. The Morning Star Mine Trail Area includes
the main road corridor and a loop trail that connects with the Ore Level Trail. Two
gravel parking lots are located at the base of the Morning Star Mine tailings and two
wayside exhibits identify the main landmarks of the Morning Star Mine Area and gives
trail mileage information. This Loop Trail takes visitors up steps and past mine relicts
such as the Mill Piers, remains of retaining walls, the Morning Star Mill Office
foundation, smelter, and other buildings such as the blacksmith’s shop, the Morning Star
Hotel site, and a barn that burned in 1998, returning along a foot path that parallels Rush
Road.
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Ore Level Trail:
The Ore Level Trail continues off the Loop Trail up the slope to about 660’
elevation above sea level and takes visitors past the Morning Star, Capps and McIntosh
Mines across the south-facing slope of the mountain to Rush Landing. The Morning Star
Mine Area ends at the McIntosh Mine. In the area, south of the Ore Level Trail, the land
slopes steeply into mine tailings or bluffs. For most of the trail, the land slopes gently
and angles off at one point to follow an old mining road down into the woods below and
ending behind the Hicks Store Area. This gentle slope down had been suggested as an
alternative trail that would direct visitors away from the steeper, narrow trail right before
the McIntosh Mine opening. Above the Ore Level Trail are steep, wooded slopes that
open occasionally to exploratory mine excavations. There are many social trails moving
upward away from the main Trail, attracting the attention of visitors who want to know
what is up above.
Hicks Store Area:
Rush Road parallels Rush Creek to the south and eventually empties into the
Buffalo River past the low water bridge at the campground. On the north side of the
road, steep bluffs, woods and open fields border the road, some of the openings being
home sites in the past. The Hicks Store and Hicks Hotel are found at the far end of the
Morning Star Mines study area, just before Boiling Springs on the south side of the road.
The Hicks Store was flooded in 1982 and burned in the fall of 2004; the yard surrounding
the house and the hotel is still filled with historic plantings. Five individual garden boxes
were constructed of stone out-lined in geometric designs. Circular, diamond-shaped, and
rectangular boxes were still recognizable in the overgrown yard. It must have been a
floral showcase during its heyday. The Hall House site is found about 300’ north of the
Hicks Store and its fenced in yard borders the old mining roadway to the north. An old
well house, covered cistern, cattle dip and holding pens for farm animals, and fences to
protect vegetable gardens from wildlife are also found in this area. Introduced/invasive
species are common in the Power Line Cut and in the yard that is being overgrown by
weedy vegetation. Unlike the Historic House Row Area, this yard is not kept mowed.
Shrubs such as flowering quince may have been cut back at one time; today three small
shrubs are located in the front yard that is bordered by a rock fence. Native trees are
found in the yard and would have been used for shade in the past.
Geology
Geology and Topography:
Geology, slope and aspect affect the plant communities in the Morning Star Mine
Area. According to the Soil Survey of Marion County (1983), soils on the south side of
Rush Mountain are predominantly of the Estate-Portia-Moko association, steep with
Clarksville cherty silt loam, 20 to 50 % slope and the ridge top soil, Nixa very cherty silt
loam, 8 to 12 % on top. The mine trail is located on the south-facing side of Rush
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Mountain with Portia making up 30 % and Moko making up 25% of the soil.
Clarksville, Nixa and Noark soils, small areas of limestone outcrops, and areas of
massive, vertical escarpments of inter-bedded sandstone and limestone make up the rest.
Estate and Portia soils are deep and well-drained and formed in residuum of weathered
inter-bedded sandstone and limestone. Estate soils are on the upper side slopes and
Portia are on the less sloping foot slopes. Moko soils formed in residuum of weathered
limestone are on side slopes near limestone outcrops. This variety of soils supports a
large diversity of plant species, from alkaline loving calciophiles to more acidic tolerant
species.

Methodology
On May 6, 2004, a preliminary trip with Buffalo National River Historian
Suzanne Rogers was made in order to observe the area involved in the project. Seventeen
trips with twenty-seven days of survey work were made to the site between May 6, 2004
and July 21, 2005. The dates were: May 6, 2004; May 23, 2004 - May 25, 2004; June
3, 2004; July 1, 2004; July 7, 2004 – July 8, 2004; July 21, 2004 – July 22, 2004; August
4, 2004 – August 6, 2004; August 27, 2004 – August 28, 2004; October 15, 2004 –
October 16, 2004; February 4, 2005; February 26, 2005; March 12, 2005; April 9, 2005;
April 30, 2005 – May 1, 2005; May 25, 2005; June 15, 2005 – June 16, 2005; July 21,
2005.
Pedestrian surveys were conducted of the area during the spring, summer, fall and
winter months. Rush Road was surveyed on both the northeast and southwest sides by
foot from the Historic House Row to Hicks Store and the road was also surveyed from
car in order to locate all blooming species not found in previous visits and to monitor
Sedum ternatum populations, a tracked species of interest. A twenty-foot perimeter was
walked for each standing building; a ten-foot perimeter was walked around old
foundations located in the Morning Star Mine area.
At least one field assistant, Steve Smith and/or Aaron Hinterthuer, accompanied
me on each of these surveys, reading the site maps produced by Fever River Research,
Inc., that included only areas with above grade foundations and artifacts, finding
landmarks, writing notes and taking photos. We walked a grid horizontally both from
west to east and/or east to west in surveying the overall area. From the NPS Hiking Trail
up to the Ore Level Trail, we followed a contour of the land until we reached the western
or eastern boundary (sometimes due to a steep bluff line; at other times, we were at the
Morning Star Mine Area boundary), we then climbed in elevation to take another contour
trail back to the starting point. This we repeated, with approximately 20-30’ between the
walked contours. If we saw species of interest off the grid, we would investigate. In a
similar fashion, we walked the contours from the eastern boundary just past the Hicks
Store back to the west until we reached a site previously surveyed or ran into bluffs that
prevented our continuing on that contour. Field notes were taken for the plant species
found. Two hundred-seventy specimens were collected for determination. Those species
of interest not located within the four significant site maps were surveyed with a
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Magellan Explorist 300 GPS instrument with an accuracy value of 3 meters. After they
were keyed, 173 specimens were mounted for inclusion in the Buffalo National River
Herbarium. Sterile specimens, those without sufficient identifying characteristics – i.e.
flowers or fruits, and duplicates if from the same topographic location were not mounted.
In some cases, duplicates of the same species were mounted and sent if representative of
either foliage or flower/fruit stages and/or collected at different sites within the Morning
Star Mine Area. In the future, these might be significant in understanding the changing
plant communities, impact of invasive species on native populations, or following natural
or human disturbances.
The Arkansas Natural Heritage Commission maintains a database for plant
species of interest found in Arkansas. This list is part of the Nature Conservancy
Database and is the basis for plants being classified of global, national and state
significance. I checked the species I had classified against the Arkansas Natural Heritage
Commission database in order to determine whether or not the plant was listed as a
Tracked Species. In addition, I checked the Plants National Database maintained by the
United States Department of Agriculture (USDA) for acceptable synonyms of plant
species and to determine if a plant was native or introduced. This database also indicates
whether or not plants on state lists are considered threatened or endangered. If a plant
has been reported for Arkansas, there is a map showing the counties in Arkansas for
which it has been reported. I checked to see if the species had been previously reported
for Marion County. In some cases, the species was a new report for the county. I will
contact Dr. Johnnie Gentry who is coordinating the Flora of Arkansas Project at the
University of Arkansas and report those species found that will be added to the Buffalo
National River Herbarium. I used Keys to the Flora of Arkansas (Smith, 1994) and Flora
of Missouri (Steyermark, 1981) to key out native specimens, then checked the USDA
National Plants Database to find the current acceptable taxonomic information. For
domestic plantings, I visited the University of Arkansas Herbarium to compare specimens
with those previously identified and stored, and used Hortus Third (Bailey, 1976).
In addition, Phil Hyatt of the United States Forest Service, an expert in Arkansas
sedges and Theo Witsell, botanist with Arkansas Natural Heritage Commission, were
most helpful in identifying or verifying specimens that were questionable.
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Results: Plants and Plant Communities of Morning Star Mines Area
Tracked Species from Marion County in which Rush, Arkansas, is located are
listed on Table II. Six of these were found in the Morning Star Mine Area: Allium
stellatum, Arnoglossum muehlenbergii, Castanea pumila var. ozarkensis, Juniperus ashei,
Penstmon cobaea, and Sedum ternatum; two others, Delphinium treleasei and
Valerianella ozarkana are found in the surrounding area.
Tracked Plant Species
According to the Arkansas Natural Heritage Commission’s website, “Rare species
are particularly vulnerable to both human-induced and natural hazards. As a result, rarity
is a key predictor of extinction potential.” Natural Heritage biologists assess a species for
four characters: total population size (number of individuals), number of different
populations, extent of species habitat, and the breadth of the species geographic range.
Whether a species numbers are increasing, stable or declining is also considered as are
known threats to the species. A system for classifying species has been established with
G representing global significance and S representing state significance. In addition,
numbers are assigned to help further describe the status of the species:
1 = critically imperiled
2 = imperiled
3 = vulnerable to extirpation or extinction
4 = apparently secure
5 = demonstrably widespread, abundant, and secure
On seventeen visits to Rush during the year from May 6, 2004 to June 16, 2005, I
conducted pedestrian surveys of the project area and have a working list of 435 taxons
(Table I). I compared this list with the current database of herbarium specimens from
the Rush area that currently numbers ninety-nine. Descriptions of the tracked species
are as follows:

Sedum ternatum
A 1.5 square foot area of Sedum ternatum is found growing on a rock above Rush
Road, to the east of the culvert and below the rock wall at the Hick’s Store and is marked
on Map 2 C Hick’s Store Area (Appendix I). This population was noted back in the late
seventies when BNR historian Suzanne Rogers and her family lived in the Hicks Store.
Being above the main bed of the road, this population appears to be thriving, reproducing
and growing in size.
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Along Rush Road, three additional populations of Sedum ternatum were found.
The second population was found on the north side of the road approximately 0.1 mile
from the Rush Creek large rock outcrop on south side of Rush Road, going from Hicks
Store in the direction of the Morning Star Mine parking areas. This population appears to
be currently threatened by the encroachment of the road through grading operations. The
edge gravel continues to be pushed over and piled up and part of this population has
possibly been lost since it was first observed on May 23, 2004. On July 1, 2004, the
population was restricted to a large flat rock about 8 inches wide and 14 inches long,
about twelve inches above the road bed. It appeared that some plants had been covered
by gravel. This population is found at the base of a steep bluff, right before the power
line cut and there is little flat surface on which the plants can spread out and become
established.
Two more populations were located along the same general elevation along the
bank above the road, west of the second population, within a 300 ft. distance. Additional
Sedum ternatum populations were located in more undisturbed locations, more natural
habitat. One was growing on a flat rock ledge across the creek at the low water crossing,
southeast of House Row. Another population was found on the northeast bank of Rush
Creek, beneath the Ashe’s Juniper Glade bluffline. (Appendix II, Figure 14) It is most
likely that Sedum ternatum is more widespread but under-reported. Up to the current
date, the Arkansas Natural Heritage Commission did not have a record of Sedum
ternatum from Marion County. Forms will be sent to Arkansas Natural Heritage
Commission, documenting its presence at Rush.
Allium stellatum
Allium stellatum is abundant and scattered along the Ore Level Trail, Map 4 C
Ore Level Trail Area (Appendix I). It has showy pink flowers (Appendix II, Figure 16)
and is commonly found all along the Ore Level Trail, toward the western section. In
addition, it is scattered sporadically throughout the Morning Star Mines Trail Area in
various openings in the woods.
For the other Tracked Species that were not located on the Fever River maps of
the four areas, a Magellan Explorist 300GPS instrument with an accuracy value of 3m
was used to obtain the locations of plants for which maps were not available. This
includes the additional populations of Sedum ternatum, plus Penstemon cobaea,
Arnoglossum muehlenbergii and Castanea pumila var. ozarkensis populations. These are
displayed on Table III.
Penstemon cobaea
Penstemon cobaea is found on a rock outcrop in the second switchback on the unmaintained trail over Rush Mountain, northwest of the Ore Level Trail. (Appendix II,
Figure 13). GPS coordinates are given for this species on Table III. In 2004, four plants
were blooming on May 25, 2004. On June 16, 2005, three plants were observed at the
same site, just following blooming. Another plant showed no sign of having bloomed.
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Petals had already fallen off the three plants. One of the plants was taken above ground
for a voucher specimen, but the rhizome was left. Though at the side of the trail, the trail
is quite narrow at this point and the plant could easily be trampled; however, this side
trail does not appear to be heavily used by visitors to the area. In the future, should work
be done to maintain this trail, it is recommended that these plants be avoided and that the
trail be re-routed around this population. This is the only population of Penstemon cobaea
that I found during the study in the Morning Star Mines Area, though they were plentiful
in Spring 2005 along Highway 14 on the limestone rock outcrops and bluffs.
Arnoglossum muehlenbergii
Giant Indian Plantain, Arnoglossum muehlenbergii (formerly Cacalia) was found
at several sites throughout the Morning Star Mine Area and at two sites that were out of
the Area (Table III). Along the northeast facing bank of Rush Creek, just upstream of the
low water bridge, the first population was found in the summer of 2004. Later three more
populations were found about 100’ upstream from the first population (Appendix II,
Figures 17 and 18).
Castanea pumila var. ozarkensis
Ozark chinquapin was found ca. 500’ northeast of Hick’s Store in the deciduous
woods. For the most part, when Castanea pumila var. ozarkensis is encountered in the
woods, it is beginning to show signs of the chestnut blight, usually with cracked darkened
bark at the base. This tree was approximately 10’ in height and was found at the back of
a draw. At the present time, it was not showing signs of the disease on the bark and the
leaves were healthy; however, there were four or five dead trees ca. 12’ in height that had
grown up and died back around it. Since it appeared to be sprouting from the same stock,
it is probably only time before this tree succumbs to the blight. No chinquapin trees were
found that were producing fruit. Two other saplings were scattered throughout the woods
but were very sporadic; they had no sprouts at the base and were possibly reproduced by
seed. The GPS coordinate location is marked on Table III.
Juniperus ashei
Ashe’s juniper was found on a large limestone bluff northeast of Rush Creek,
northwest of the main portion of the Morning Star Mine Area (Appendix II, Figure 21).
This area was estimated to be approximately 5 – 7 acres in size. Over one-hundred trees
are estimated for this location, with very little woody under story. In addition to this site,
they are found scattered within the mixed Juniperus virginiana/hardwood forest that is
more common in the Morning Star Mine Area.
Plants Found Outside the Morning Star Mine Area
Delphinium treleasei and Valerianella ozarkana are found outside the study area but are
tracked by Arkansas Natural Heritage Commission.
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Delphinium treleasei, Trelease’s larkspur (Appendix II, Figure 15) is found on a bluff
across from the Rush Campground Road and is not found within the sixty-seven acre
study area. It is growing on a steep slope and is not easily accessible, though some eager
plant collector might take the trouble to do so as it is a very showy species. It is marked
using the GPS instrument and is found on Table III.
Valerianella ozarkana
I first found Valerianella ozarkana, Ozark corn salad, in the late 1970s when I was
working as a seasonal employee with Buffalo National River and working to build a
herbarium collection for the Interpretive Division. Since then, at every trip to Rush
during the spring, I would drive back to the Parking Area that is located across from the
Outdoor Toilet, and survey the roadsides for signs of this tracked species. Time after
time I would find Valerianella radiata, miner’s lettuce, its more common relative, but no
Valerianella ozarkana. I had just about concluded that the population had been
eradicated. On April 30, 2005, I drove to the landing and conducted a survey of the
roadside. I had almost given up when I spotted a slight white bloom from across the
road. Going closer, I saw the familiar white blossoms of Ozark corn salad, much larger
than the tiny blossoms of miner’s lettuce. There were only eight individual plants still
blooming; others were starting to die back. At this time, the plant was along the road at
the Do Not Enter/Yield sign, just past the outdoor toilet at Rush Landing. This site is
regularly mowed by Buffalo River Maintenance staff and that may account for its
decline. In the nineteen seventies it was also located around the edges of the parking lot
across from the outdoor toilet.
This plant should be monitored in the future as its survival may be at stake. I
returned on May 26, 2005, and found no plants blooming; I did collect a single stalk with
mature fruit for inclusion with the flowering specimen. The location is listed on Table
III.
Historic Plantings
Herbaceous and shrub vegetation
Scattered throughout the Morning Star Mine Area are reminders that this area
once supported an industrious, vital human population several thousand in number.
(BNR Rush park brochure). Numerous buildings and foundations reveal industries
necessary to keep the mines working. The blacksmith shop, smelter, old mill ruins,
hotels and post office are in various stage of deterioration; however, many of the
plantings are healthy reminders of the impact residents had on the natural environment.
As in most parts of the Ozarks, the yellow daffodil (Narcissus pseudo-narcissus)
is one of the most prolific, long-lived species (Appendix II, Figure 28). In my field
experience, it may be found in some of the most remote woods, reminding me that some
human pioneer once called the place home. There is some discussion as to whether or
not this species can be spread by other than human planting. Although the plants may
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become naturalized to an area and possibly move through some animal, human or natural
disturbance, the original populations had to be planted by humans. According to research
by Dr. Brett E. Serviss, Assistant Professor of Biology at Henderson State University in
Arkadelphia, Arkansas, Narcissus pseudo-narcissus (yellow daffodil) does produce seed
and can be propagated sexually in the wild. He has never personally documented the
spread of Narcissus poeticus, white-flowered daffodil, (Appendix II, Figure 29)) through
seed in the state of Arkansas but notes that it should be capable of reproducing sexually,
adding that it is less commonly encountered than Narcissus pseduo-narcissus and another
species Narcissus jonquila, which I did not find at Rush. (Serviss communication via
internet, July, 2005). This species, as many of the planted species, “is a native of Europe,
growing wild in southwestern Europe from Spain and Portugal to France and Great
Britain, over to Switzerland and Austria, and back down to Greece and Italy. From these
wild plants, breeders have developed more than 25,000 daffodil varieties.” (Burghardt,
2004) Daffodils were found scattered in the Rush area, around foundations and shade
trees of most of the remaining houses and along old fence rows.
The second most common species encountered was the rose (Rosa sp.). It was
found in front of the porch and in the yard along the side of Hicks Store and in fencerows
between the Historic House Row houses and Rush Road. In fact, the largest individual
plant was found just between the old original and new National Park Service fencerows a
factor necessary for its survival, as the side of the road is mowed during the year. When I
was at the site in early May of 2004, the bush was four-feet tall; following mowing in late
May, there was only a single, short stalk with a few flowers at the tip. Most of these
climbing roses have red flowers but occasionally a bush with pink flowers was found.
From using Hortus Third by L. H. Bailey and comparing University of Arkansas
Herbarium specimens, I keyed the common planted red rose to Rosa chinensis or Chinese
rose; the common pink rose is probably Rosa rugosa (Appendix II, Figure 32) Orange
daylily (Hemerocallis fulva), a native of China and Japan, was a common planting in the
round and diamond shaped gardens with rock borders at Hicks Store and Hicks Hotel.
A common ground cover, gill-over-the ground or ground ivy, Glechoma
hederacea covered the front lawn of the former Kastning house, growing around a large,
dead mimosa tree and spreading into the ditch and to the sides of the main road. This is a
native of Europe and common in many Ozark lawns, where it is difficult to eradicate.
Two populations of Lathyrus latifolius, perennial or sweet pea, were found at the
northern border of the gravel parking lot. The flowers varied in color from almost white
to bright rose and had twined over small trees at the edge. This was the only location for
sweet pea that I have yet found in the area. As many of the others, its nativity was
Europe.
In Spring of 2005, other historic plantings were found. First, Muscari botryoides
(Appendix II, Figure 27) grape hyacinth, was in full bloom on the northeast side of the
Bundy House. In addition, a small flowered yellow narcissus, Narcissus sp., was found
at the front of the Kastning House. I was unable to find the specific name for the small
flowered yellow daffodil, but it produced a lovely display.
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Two mysteries developed during the period of the plant survey. First at the Hicks
Store, on the east side of the well house, about 20’ from the back of Hicks Store, two
strap-like leaves of a lily were obvious, a place they had not been noticed before.
Historian Suzie Rogers who used to live at Hicks Store in the early 1980s said that she
did not recall ever having seen the plant before. As of July 25, 2005, the plant was not
blooming and a positive identification could not be made; nor could it be explained how
it came to be at this site. An equally surprising find was the presence of two Narcissus
pseudo-narcissus (yellow daffodils) and two grape hyacinths (Muscari botryoides)
(Appendix II, Figure 27) off the Ore Level Trail, on the overlook that extends out over
tailings below and is across from the entrance to the Morning Star Mine open cut. Again,
the question arises, “How did they get there?” The answer to that question remains
unanswered. The soil on this point is very shallow and dry and it seems someone would
have had to work at planting them. They, unlike the mystery lily, have been documented
at their current location for at least the past two years. Muscari botryoides, as Narcissus
pseudo-narcissus, can be propagated by seed. Also, of interest, Suzie Rogers reported
that Narcissus pseudo-narcissus (yellow daffodil) was found in the diamond-shaped rock
garden at Hicks Store, and had bloomed there for decades. She had photographed it in
early 2004; however, we did not see it blooming there in spring 2005, possibly due to
overgrowth of former daylilies, or I just missed seeing it at the time it was blooming.
Woody plantings
Three four-to-five-foot tall flowering quinces (Chaenomeles lagenaria) (Appendix
II, Figure 25) were found just north of the Smelter, in a power line cut whose northern
boundary is a fence row, the south border of an old home site. In addition, a lilac
(Syringa vulgaris) shrub was growing between the two largest quinces. All four shrubs
were blooming in the spring of 2004 and 2005. Many quince sprouts had grown up in the
power line cut in late May, 2005. At the Hicks Store, three small quince bushes were
found along the walkway between Hicks Store and Hicks Hotel, toward the rock fence.
The area was quite dense in vegetation and shaded, and flowers were not readily
abundant or visible. Suzie Rogers reported that when she lived at Hicks Store, there was
a very large quince to the right of the walk and near the wall; the small bushes we found
may have been off-shoots from this original shrub; the cause of the original plant’s
disappearance is not known.
Two Forsythia x intermedia bushes were found in an old fencerow behind the
Brantley House in Spring 2005 and were in full bloom (Appendix II, Figure 26). Mimosa
or silk tree (Albizia julibrissin) was found at several locations in the area, other than the
old homesites. Most were found in small groves growing on the banks of Rush Creek,
possibly windblown into the creek and carried downstream. A large solitary mimosa was
found growing between the Bundy House and Wash House in Historic House Row. This
tree species originated in Japan and Iran but is found widespread over the southeastern
United States and is tolerant of both alkaline and acidic soils. (Hortus, Third Edition,
1976). The prodigious amount of seed produced can be dispersed by birds or wind and
explains the numerous seedlings found in the area.

IV- 12

Part IV. Burnetta Hinterthuer Botanical Survey of the Morning Star Mines Trail Unit

In the fall of 2004, a medium-sized tree was found growing at the southwest edge
of the low water bridge, producing beautiful red fruit and was subsequently classified as
Elaeganus angustifolia, Russian or autumn olive. From personal experience, I had known
that Betty and John Wirth -who lived on private land slightly northwest of the Rush,
Buffalo National River boundary - had one tree growing on their property. According to
Suzie Rogers, these were distributed to Marion County landowners as wildlife cover and
forage in the mid 1980s. Once I identified the first tree, I started finding others along the
southwest banks of Rush Road, and on the banks of Rush Creek. In all, six individual
trees were found in the area. A specimen was collected and mounted. This species was
probably dispersed by birds that ate the fruits from the original planted tree, possibly at
the Wirth’s homestead.
Maps displaying the location of herbaceous and woody plantings made by the
former residents are found in Appendix I: Map 1 – B, Morning Star Mine Trail Area,
page 46; Map 2 –B, Hicks Store Area, page 48; Map 3-B, Historic House Row 2, page
54; Map 3-B, Historic House Row 3, page 55; Map 3-B, Historic House Row 4, page 56;
and Map 4-B, Ore Level, page 57. These include formal garden arrangements and
haphazard plantings, some of which may have been later spread by birds and other
wildlife.
Invasive Exotic Species
“Invasive species can reduce native biodiversity, restricting the regeneration of
desirable species, primarily due to the dense shade they cast as well as their aggressive
growth.” (Monthey and Mattrick, 2000). This statement fits Japanese honeysuckle very
well and indicates a significant threat to native plant species in the area. On the unmaintained trail over Rush Mountain, I found the native species of honeysuckle, Lonicera
dioica. (Addendum II). It lacks the aggressive nature of its non-native relatives and is less
common than its exotic relative. Lonicera japonica (Japanese honeysuckle) (Appendix II,
Figures 39 and 40) is one of the most invasive of the non-native plants found in the
Morning Star Mine Area. It spreads quickly throughout a disturbed area and can choke
out native trees and shrubs along the edge of the woods. It was introduced to the U.S. in
1806 for horticultural ground-cover purposes and has spread into many open natural
communities in the southeastern United States. Birds disperse the seeds into natural and
man-made openings and make it hard to control their spread. Vegetative runners are
most prolific in open sun where, touching the soil, they will re-sprout and form dense
new mats (Conservation Commission of Missouri, 2003). According to the Vegetation
Management Guideline for Japanese Honeysuckle published by the Illinois Nature
Preserves Commission (Nyboer, 1990), recommended control practices are prescribed
burning and herbicide treatment. One of the larger areas covered by Japanese
honeysuckle was located in an opening at the intersection of the power line and foot path,
west of two flowering quinces and a lilac bush. According to Buffalo National River
Historian Suzanne Rogers, this area was burned in 1997 and lack of subsequent burns
may have led to its recovery and spread. Since the plant is semi-evergreen, it is easy to
find in the winter months when other plants are dormant.
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Another major invasive, exotic species occurring in large numbers and as
widespread as Japanese honeysuckle is Sericea lespedeza (Lespedeza cuneata).
(Appendix II, Figure 37) According to the Natural Resources Conservation Service,
Sericea lespedeza was introduced in the United States in 1930, but not considered a
problem until 1980s. Seed from Japan were planted at the Arlington Experiment Farm in
Virginia. It grows best where annual precipitation is 30 inches or more and can survive
cold winter temperatures, which fits the climate of Arkansas. In the Morning Star Mine
Area, it is found along the sides of the main road and in large openings, having spread up
the slopes of the mine tailings north of the paved parking lot where it is a common plant
found in disturbed sites of the area. Since there are several native lespedezas, it often
goes unnoticed; however, it is fairly easy to determine once you take a close look. It is a
shrubby, deciduous perennial about 1 to 5 feet tall. Stems and branches have many
leaves which are trifoliate and attached by short petioles. Leaves are club or wedge
shaped (wider at the tip than the base), ¼ to 1 inch long, and 1/16 to ¼ inch wide. The
leaf is round to flat at the top, with a conspicuous point at the tip. The lower leaf surface
has silky hairs. Scale-like stipules are present on the stem. Flowers are yellowish-white
with purple to pink markings and appear from mid-July to early October. For control,
early detection is necessary. Mowing will reduce the vigor of plants if cut close to the
ground multiple times during the year. The most damaging time to cut lespedeza is late
in the growing season when plants are trying to build root reserves, but plants must be
mowed each time they reach a height of 12 to 18 inches. An integrated approach to
control using burning, mowing, and applying herbicides offers the best chance of success
(Ohlenbusch and Bidwell, 2001). Seed are spread by animals and it is prolific, dense and
widespread in disturbed areas and openings in the Morning Star Mine Area, in former
cleared areas around Hicks Store, power line cuts, and along the Rush Road. Mowing
would be impossible on the steep mine tailings slope at the parking lot; hand pulling
might be more effective on steep slopes.
On a late summer visit to the Hicks Store, multiflora rose was found along the
northeastern side of Hicks Store. The stipules were fringed, a strong indicator of this
introduced rose, and I was not surprised to finally document its presence. During the
winter months, I checked for additional populations and found three different locations,
in the southwest yard and to the southwest of the former site of Hicks Hotel. The original
location, found on the northeast side of Hicks Store had been set back by the fire that
occurred in the fall of 2004. It may survive, but it is not evident at this time.
Multiflora rose is a thorny, perennial shrub with arching stems. These produce
showy, fragrant white to pink flowers and have a pair of fringed stipules at the base of the
petiole. It was introduced from Japan into the East Coast in 1866 as rootstock for
ornamental roses. The U.S. Soil Conservation Service promoted its use in erosion control
and as “living fences” to confine livestock. It soon became known for its value as
wildlife cover. Birds spread the seed and the arching canes will root from the tips.
Thickets may become impenetrable. (Bergmann, Swearingen, 2005).
Yellow rocket, Barbarea vulgaris (Appendix II, Figure 41), a member of the
mustard family, was found near an old bridge support just off the main road and at the
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low water bridge over Rush Creek. This species has the potential to become a real
nuisance plant. In 2005, additional plants were found on the gravel bar at the low-water
bridge.
Many grasses found in Morning Star Mine Area along Rush Road are exotic and
may pose threats to native grasses. Such grasses as fescue (Lolium arundinaceum),
downy brome grass (Bromus tectorum), Kentucky bluegrass (Poa pratensis),
Johnsongrass (Sorghum halepense) are found in most of the study the area along Rush
Road and in open areas that used to be yards or pastures where they may be affecting the
natural grasses. We may not understand the impact of these grasses due to a lack of
thorough study. Bromus tectorum prefers full sunlight and does not grow in the forest
canopy. In an article from the Global Invasive Species Database 2004, we find that
Bromus tectorum is native to southern Europe and southwestern Asia. It has invaded
most of Europe, southern Russia, western and central Asia, Japan, South Africa,
Australia, New Zealand, Iceland, Greenland, Canada and the United States. It is a winter
annual and summer rainfall benefits perennials rather than winter annuals so this may
keep the population in check somewhat. But, once established, natives cannot compete
and the whole ecosystem is altered. In the spring of 2005, Microstegium vimineum
(Appendix II, Figure 72) was discovered at the Rush Campground area. According to
Theo Witsell, botanist with Arkansas Natural Heritage Commission, this species started
showing up in Arkansas within the past 10 years and has been spreading fairly rapidly
throughout mesic, shady areas along rivers and creeks. Personally, once I became aware
of the plant, I have seen it on almost all lowland creek and riverbank trails I have visited
within the past year and was not surprised to find it along the Buffalo River. The grass,
called Nepalese browntop or Japan stiltgrass, has asymmetric leaves about 1 to 3 inches
wide, is low-growing but can reach 2 to 3 ½ feet in height, and prefers an enclosed
canopy to disturbed, open sites. According to The Nature Conservancy stewardship
abstract on the species, it grows rapidly, fruits in the first year and produces abundant
seed. It was used as a packing material for fine China porcelain, which may explain its
entry into the United States. Hand pulling is the preferred method of removal if timed
correctly. It is, however, labor intensive. (Tu, 2000) Monitoring the population at the
campground is recommended. It has been reported to be invasive in fourteen eastern
states.
In the survey of Morning Star Mine Area, I believe that Japanese honeysuckle and
Sericea lespedeza pose the greatest threats to native species. Over time, some native
populations could be displaced by these invasive species, if no management activity is
enacted. Although they are widespread and each individual location can’t be marked,
locations of the significant populations of introduced/invasive species can be found in
Appendix I: Map 1-A, Morning Star Mine Trail Area; Map 2-A, Hicks Store Area; Map
3-A, Historic House Row 1; Map 3-A, Historic House Row 2; Map 3-A, Historic House
Row 3; Map 3-A, Historic House Row 4. Although there may have been an isolated
plant of an introduced/invasive species on the Ore Level Trail, a significant population
was not found and the map was not marked as such.
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An interesting observation for the Morning Star Mine Area is the lack of certain
species that one often encounters with the introduced/invasive species found there. For
example, winter creeper (Euonymus fortunei), oriental bittersweet (Celastrus orientalis),
and common privet (Ligustrum vulgare) were not found at Rush. This is not meant to say
they are not there, as they may have been overlooked; however, these species are very
invasive and would no doubt have shown up in the Morning Star Mine Area if present in
Rush, Arkansas. Perhaps, the fact that most people moved out of the area before these
three exotic species became commonplace in the Ozarks is the main reason. In the
northwest corner of the state, it is hard to go to any public place without finding one or all
three of these species.

Plant Communities
Distinct natural plant communities are found within the floodplains of Rush
Creek, in the glade- like openings scattered along the fairly level Ore Level Trail and/or
south facing slopes of Rush Mountain, along the limestone bluffs and outcrops that
border the Ore Level Trail, in the large enclosed Ashe’s juniper glade that is in the
northwest, less-disturbed part of the study area, and in shaded mixed and deciduous
woodlands with enclosed canopy and trees over fifty years old. The mine tailings
constitute a human-made type of ecosystem that presents an interesting study in
succession. From exploring the Morning Star Mine Survey Area during the last year, I
found plant communities in varied stages of plant succession and gradation. Plant
communities were found in early and mid-to-late stages of succession. The south-facing
slope was basically cleared of trees during mine activities with some areas being less
impacted than others.
Early Succession
An interesting human-made habitat includes mine tailings removed from the
mines during their operation. These rock falls are scattered for the most part in deposits
below the Ore Level Trail and many are still without significant plant populations;
however, Eastern red cedars, hackberries, and redbuds can be found growing between
rocks in areas with deeper soil; Ohio spiderwort (Tradescantia ohiensis) is a common
plant scattered within these mine tailings as are daisy fleabane (Erigeron strigosus) and
young chinquapin oak (Quercus muhlenbergii) tree saplings. The old mine tailings are on
slopes and due to their steepness and lack of developed deep soil (except in the cracks
and crevices where colluvial deposits occur) differ from the communities found in areas
with little disturbance in the past; there are indications, however, that these areas are
being reclaimed following cessation of mining operations. A relatively large number of
species are found on the steep slope that parallels the walkway from the parking lot up to
the old processing mill. Herbaceous vegetation including Ohio spiderwort (Tradescantia
ohiensis), daisy fleabane (Erigeron strigosus), meadow parsnip (Thapsium barbinode),
mullein (Verbascum thaspus), houstonia Hedyotis nigricans, little bluestem
(Schizachyrium scoparium), and alien species such as Sericea lespedeza (Lespedeza
cuneata) and Queen Anne’s lace (Daucus carota) are common plants found within the
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fine gravels of these lower tailings. Sandwort, Minuartia patula, (Addendum II) is
abundant over the sandy soil of the parking area, along the trail and in these fine tailings
as well and was the dominant plant during early to mid-May. The dominant soil type
here is sand with very fine gravel on the surface. Shrubs such as winged sumac (Rhus
copallina) and smooth sumac (Rhus glabra) are common and scattered on the slope.
Catalpa speciosa and Juniperus virginiana are found growing in a line between the two
parking lot areas, extending up the steep slope to the first level ridge on which the old
mill piers are located. There was no evidence of a fence line and I inferred that the soil
had built up between the larger boulders and that these trees had been established for a
relatively long time as the trees were all about 12 inches in diameter and up to 40 feet in
height.
Mid- to Late Succession Openings
According to The Terrestrial Natural Communities of Missouri (1985), savannas
are generally regarded as transitional areas of succession where prairie and forest
intermingle. periodic fires, native herbivores, and local conditions of topography,
bedrock, and soils influence their development (Iffrig and Nelson 1983; R.C. Anderson
1982). Although the mine trail openings do not perfectly fit the true savanna description
due to their small size and prior history, they do possess many of the characteristics
associated with savannas in providing a transition between the areas of full-exposure and
those with enclosed canopies. Openings along the mine trail fit the limestone/dolomite
savanna description best and are found on moderately steep to steep upper slopes along
streams and rivers. On Rush Mountain, sandstone rock is also present in layers of
bedrock and the soils are quite sandy; however, the most obvious features along the trail
are the outcrops and bluffs of limestone and/or dolomite.
Examples of limestone loving plants, calciophiles, found along the trail include
Eriogonum longifolium, umbrella plant, which numbers +75 individuals found scattered
along the trail in full exposure and Cheilanthes alabamensis (Addendum II) a fern found
in the shaded, moist crevices of limestone bluffs and outcrops.
According to Steyermark (Flora of Missouri,1981)), Senna marilandica and Aster
patens grow best in more acidic conditions, associated with sandy soils. The presence of
both of these soils along the trail ensures that the relative species diversity is high. Plants
that grow well on both soil types include Juniperus virginiana and Coreopsis lanceolata,
which are present in the Morning Star Mine Trail and Ore Level Areas.
Openings in the woods with full sun exposure on both acidic to basic soils reveal
an abundance of prairie species including the Missouri black-eyed Susan, (Rudbeckia
missouriensis), lanceleaf coreopsis (Coreopsis lanceolata), compass plant (Silphium
laciniatum), prairie dock (Silphium terebinthinaceum), whorled milkweed (Asclepias
verticillata,) pale purple coneflower (Echinacea pallida), Ohio spiderwort (Tradescantia
ohiensis), agave (Agave virginica), catbrier (Smilax bona-box), aromatic sumac (Rhus
aromatica), and eastern red cedar (Juniperus virginiana). Relatively flat terrain along
with full sun exposure supports more native grasses such as little bluestem
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(Schizachyrium scoparium). These glade communities support distinct plant species and
in some cases may be considered the dominant and climax community, if the openings
are continuously maintained by natural occurrences, such as fire and native grazing
animals.
Mid to Late Succession with Enclosed Canopy in Ashe’s Juniper Woodland (“Glade”)
According to Phyllis Rossiter Modeland in an article entitled Glades: Sunlit
Islands in the Hills published in Branson Living, April/May 1995, “The word glade
comes from the Old English “glad,” meaning a shining place. In the Ozarks, glades are
truly “sunlit islands” in the forest.” Once, these glades were extensive in the Ozarks,
maintained by fires that were either set by humans or fires not suppressed following
lightning strikes and by grazing animals. After the large grazing animals such as bison
were gone, cows and goats were free to range on these hillsides. This helped to suppress
the growth of Juniperus virginiana and Junipersu ashei, both of which are found in the
Morning Star Mine Area. Today, Modeland has found that many of the previous glades
have been enclosed by a canopy of cedar trees. Without natural disturbance, they will
upon their death give way to deciduous trees. She adds that, “Glades are far more
complex than they appear – and more fragile… The inherent southern exposure results in
more rapid snowmelt and makes food available to wildlife during critical winter periods.”
(Modeland,1995). Exploring the region that is northwest of the main mining operation at
Rush, one first enters a mixed woods of Juniperus virginiana, Eastern red cedar, and
deciduous trees such as Quercus muhlenbergii, chinquapin oak, Celtis tenuifolia, dwarf
hackberry, Chionanthus virginicus, fringetree, and Carya cordiformis, bitternut hickory.
Eventually, one starts to encounter Juniperus ashei (Appendix II, Figure 20) which is
usually recognizable by the fact that it has more than one trunk at its base; Juniperus
virginiana usually has one main trunk that rises above the ground before branching.
Another diagnostic tool we used when it was hard to determine was by examining the
heartwood of a living branch. In almost every case when we suspected the tree was
Ashe’s juniper, we found the heartwood to be a light brown or tan color; in heartwood of
Eastern red cedar, the heartwood was darker red. I have not read of this being a
diagnostic tool used by other botanists so I am just in the exploratory stages of finding
out if this holds true in all cases. For us, it helped to confirm the identification when
there was any doubt about the number of trunks at the base of the tree. The rock shelves
under the Juniperus ashei trees are basically white in color and made up of
limestone/dolomite. Carex eburnea and Scleria oligantha are often found at the base of
the trees and provide a pretty contrast against the white color of the rock. Cedar lichen
on the larger trees is notable (Appendix II, Figure 23). Once one reaches this section of
the “glade” (glade no more because it is enclosed by canopy), the tree composition
becomes wholly Juniperus ashei. Modeland mentions that often the atmosphere of a
glade feels almost eerie. To me, the feeling is magical as it definitely looks very different
from any of the other plant communities in the Morning Star Mine Area.
A single Sapindus drummondii (soapberry) was found in this large Ashe’s juniper area.
Chionanthus virginicus, fringe tree, (Addendum II) is commonly associated with both
mixed woods as well as Ashe’s juniper glades, and was quite plentiful in the area.
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Cheilanthes alabamensis (Alabama lip fern) and Heuchera americana var. hirsuticaulis
(alum root) are found in the crevices of these limestone layers. Throughout the wooded
expanse, openings and seeps provide habitat for such prairie species as Liatris mucronata
and Liatris aspera (blazing star), Dalea candidum var. candidum and Dalea purpureum
var. purpureum (white and purple prairie clovers), Echinacea purpureum (purple
coneflower), Coreopsis pubescens (star tickseed), Stylosanthes biflora (pencil flower),
Schizachryium scoparium (little bluestem), and Tripsacum dactyloides (Eastern gama
grass).
Mid to Late Succession in South-facing Mixed Juniper-Hardwood Woodlands along Ore
Level Trail
Moving from the Ashe’s juniper glade toward the southeast, the tree composition
starts to change as hardwood trees start to dominate although Eastern red cedar
(Juniperus virginiana) plus a few shortleaf pine (Pinus echinata) remain the dominant
trees in the mostly open areas. Chinquapin oak (Quercus muhlenbergii), post oak
(Quercus stellata), bitternut hickory (Carya cordiformis), sugarberry (Celtis laevigata)
and dwarf hackberry (Celtis tenuifolia), and chittumwood (Bumelia lanuginosa) are some
of the dominant trees that transition between glade openings with prairie species and the
more undisturbed woods/forest that includes Northern red oak (Quercus rubra) and
mockernut hickory (Carya tomentosa) in addition to previously mentioned species. In the
older woods, the soils are deeper, and shaded areas are moister with bluff crevices that
support fern species such as Cheilanthes alabamensis and Pellaea atropurpurea not found
in the more open, drier areas. The trees are taller, up to 60 feet and with diameters up to
12 inches in some cases. No mine tailing rock falls or piles are found in this particular
area. With the older, larger trees, it can be assumed that disturbance has been slight,
since the trees have probably regenerated following cutting in the late 1800s and early
1900s. The hardwoods have replaced the cedars in abundance and height with the canopy
closure. Though on a south facing aspect, several large Northern red oaks are present and
up to 50 ft tall. As in the Ashe’s juniper woods, openings provide habitat for such prairie
species as Liatris aspera (blazing star), Dalea candidum var. candidum and Dalea
purpureum var. purpureum (white and purple prairie clover), Echinacea purpureum
(purple coneflower), Coreopsis pubescens (star tickseed), Stylosanthes biflora (pencil
flower), Rudbeckia missouriensis (Missouri black-eyed Susan) and Schizachryium
scoparium (little bluestem).
Mid to Late Succession in Lower Elevation Deciduous Woodland/Forest
Behind the Hicks Store area, the deciduous forest dominates. A few ten-foot
shoots of Castanea pumila var. ozarkensis (Ozark chinkapin) were found only in this
forested area. Two smaller trees nearby lacked the shoots and may have been propagated
from seed. They were too small to tell if they would survive or not. Soils were deeper,
richer and the canopy was denser. Ravines created naturally by the natural geology and
also human made water diversions and earthworks are found in this area and along with
the great number of green brier thickets make walking a chore. It was in these lower
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woods that Southern red oak (Quercus falcata), mockernut hickory (Carya tomentosa),
silver maple (Acer saccharinum), and black locust (Robinia pseudo-acacia) appeared
commonly in the upper canopy, and mulberry (Morus rubra), Eastern hophornbeam
(Ostrya virginiana), leatherwood (Dirca palustris), sassafras (Sassafras albidum),
dogwood (Cornus florida), paw paw (Asimina triloba) were more common in the lower
canopy. Openings were rare but did occur on limestone ledges and outcrops in the
natural drains. Whitlow Grass (Draba cunefolia var. cunefolia ) is an example of a small
herb found on one of these outcrops in a small opening. Fringetree (Chionanthus
virginica) continued to be present in the understory, much as it was in the mixed and
juniper woods above. A large population with over 50 individuals of Solomon’s seal
(Polygonatum biflorum) was found in this lower, richer forest. Wild ginger (Asarum
canadense) and wild yam (Dioscorea quaternata) were also scattered thoughout this lower
woods.
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Recommendations
Interpretative Opportunities
The presence of the different plant communities lends an opportunity for
interpretation along the Morning Star Mine Area and Ore Level Mine Trails. Currently,
there are two wayside exhibits in the Morning Star Mine Trail Area. (Appendix II,
Figure 5). Signage pointing out the differences in exposure, aspect, soil type, moisture
regime and dominant species during the seasons of the year, would help educate visitors
about plant succession and help park personnel in monitoring the changes in composition
over time. Information about invasive species could point out the most common invasive
species and give some information about their method of propagation, effects on the
natural environment, and best management practices.
Plant Communities
Calcareous Glade/Outcrop:
The Morning Star Mine Area has a vast number of limestone outcrops and
openings. The Ore Level Trail has several glade openings that would make excellent
opportunities for signage describing the geology and ecology of this important plant
community. Some of the plants that are unique in their requirements for both soil
condition and topographic aspect could be included for interpretation along with the
physical attributes of the limestone glade. For example, umbrella plant, Eriogonum
longifolium, is in evidence from spring through fall, and the dead stalks throughout the
winter months. The basal rosette of long, narrow leaves are striking, with dense, soft,
gray-white hairy lower leaf surfaces and olive green upper surfaces persists over winter.
In the past, I have found umbrella plant on limestone outcrops along Highway 62
just past the railroad track about 2 miles west of Yellville in addition to another location
in Buffalo National River at the Narrows in Woolum. Almost all of the 75+ plants along
the trail were topped, probably from hungry deer. Rudbeckia missouriensis, which
blooms between June and October but seemed to be late this year, was a common plant in
openings below the Ore Level Trail and were dominant in the late summer and fall.
Other species that warrant inclusion in the description of the limestone glade community
include Liatris aspera, Echinacea pallida, Allium stellatum, Ernygium yuccifolium, Dalea
purpureum var. purpureum, Agave virginica and Asclepias verticillata and the woody
vines, Matelea decipiens and Berchemia scandens.
Undisturbed Limestone Glade with Juniperus ashei as the dominant species is a
most interesting habitat of the Morning Star Mine Area. It is also described as a Special
Element – Natural Community by Arkansas Natural Heritage Commission and is being
tracked. The un-maintained trail over Rush Mountain directs hikers west of the trail, up
through this more undisturbed, southwest slope, through mixed juniper-hardwood
woodland and past several glade openings one of which was the site for the noted
Penstemon cobaea. Just west of this trail junipers and fringetree are the dominant trees.
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Carex eburnea grows in abundance underneath the cedars giving a soft green appearance
to the limestone surface and cedar lichen hangs in long clumps from the branches of these
large cedars. Several trees had a diameter at breast height of 18+”. If there were a way
to branch off of the alternative trail and take hikers into the edge of the large cedars area,
a sign could be erected to compare this glade with the glades along the Ore Level Trail.
An opportunity for comparison of the two sites as far as impact of human disturbance
would make a great educational contrast. Noting the change in aspect from south to
southwest would be appropriate as well. Certainly this cedar glade looks as if it has had
little human impact. The glade itself is located right above Rush Creek and is very steep
in places. In order to reduce the chances of negative impact from visitors, the trail should
stay just to the edge of the alternative trail. This glade is quite unique in the area,
although it does share some common plants and characteristics with glades along the Ore
Level Trail i.e. the limestone outcrops, seeps, and common species such as little bluestem
and fringetree.
Mixed Juniper/Hardwood Woodland:
Common in the area and evident on either side of the Ore Level Trail, this mixed
forest of juniper/hardwood woodland is a distinct natural community recognized as such
by Arkansas Natural Heritage Commission. Overstory deciduous trees such as Quercus
muhlenbergii, Quercus stellata, Quercus marilandica, the common evergreen Juniperus
virginiana with a few scattered native shortleaf pine, Pinus echinata scattered, and
understory trees Chionanthus virginiana, Ilex decidua, Celtis tenuifolia, Bumelia
lanuginosa along with shrubs such as Rhus aromatica and Symphoricarpos orbiculatus
are the dominant woody species.

Introduced Species:
Historic plantings by humans include the gardens around old home sites and
businesses with daylilies, jonquils, flowering quince, lilacs and climbing roses being the
most striking. Up to the present time, it doesn’t appear that any of these species is
radically altering the landscape at Rush or competing with native populations of plants.
A wayside exhibit could feature some of these more commonly planted species for
aesthetic purposes. In addition to garden plants, the introduction of Sericea lespedeza,
Japanese honeysuckle and multiflora rose started a naturalization process carried out by
wildlife, birds and mammals that eat the fruit of these species and then deposit the seed
all over the area. The later have made most of the negative impact on natural species in
the area and yet, for the most part, are confined to man-made newly disturbed land or
natural openings where sunlight and space are available. At the intersection of the loop
trail with the Ore Level Trail, there is a large ground area covered with Japanese
honeysuckle. In 1997, this site and other sites were burned and it seems to have made a
comeback since then. In addition, Sericea lesepedeza is widespread over the entire Rush
area as well, especially along Rush Road. Subsequent use of regular controlled burns
could possibly help contain these populations. An interpretive sign at the abovementioned juncture of trails could point out the danger of introducing species into the
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wild without enough information on how to contain the population once it is established.
One population of native honeysuckle Lonicera dioica was found just north of the
Penstmon cobaea site in the woods along the un-maintained trail over Rush Mountain.
Management for containing these species is advised. Currently, they are located
predominantly in fencerows, at edges of woodland, in power line openings and on either
side along the gravel road. In natural environments, introduced/invasive species are -held
in a status quo relationship with the natural plant communities, until a natural or manmade disturbance opens up a new site for invasion.
Succession:
A wayside exhibit that defines succession, with a map that identifies sites in the
Morning Star Mine Area in various stages of succession would be educational. The mine
tailings have been present for over 35 years and many of them exhibit very little buildup
of soils and vegetation; however, the large cedar glade to the west must have remained
fairly undisturbed in the past. Old home sites still show signs of former habitation, with
remains of foundations, chimneys, and even historic plantings. Northern red oak, white
oak, and bitternut hickory are hardwood trees usually associated with more mature
forests. Colluvial deposits of soil in the woods below the slope of the mountain have
these larger trees preferring more mesic sites than those found on the exposed, south
facing slope and trail, and are located in the Portia soils.

Conclusion
First and foremost, people visit the Morning Star Mine Area for recreational and
cultural purposes. Known as a “ghost town,” the Rush area attracts people who are
interested inthe community that once existed here and the mining activities that were so
vital to its existence. Rush Landing, a popular canoeing launch and takeout site, and the
Rush Campground attract those who are interested in floating the river and camping.
The significance of this area does not end with the recreational and cultural
resources. The rich plant species and community diversities in the Morning Star Mine
Area provide a valuable natural resource for interpretation and study. Four hundred
thirty-five species or taxons were discovered in the Morning Star Mine Area during the
year long study. Monitoring these plant communities in the future will reveal
information about plant succession and recovery following major man-made disturbance.
Monitoring invasive species (currently forty five in number) and the effects on the native
plant populations will also provide an opportunity for making informed land use
decisions. Some of these invasive species will encroach upon native plant habitat if their
spread is not contained. Currently, six species within the study area are being tracked by
Arkansas Natural Heritage Commission. Future observations will determine whether a
species is significant in terms of being threatened or endangered with extinction as
thought at this time. Sedum ternatum, a plant that had not been reported for Marion
County previously, was found to be quite abundant and widespread throughout the study
area. Ozark chinquapin, Castanea pumila var. ozarkensis, while found in the area has
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probably been infected with the Chestnut blight; if there are resistant strains that are
propagated by seed instead of cloning from the original plant, this species may continue
to be found in the area. During the study, we found no mature trees with fruit and seed.
Penstemon cobaea was found growing in a very shallow, vulnerable location along the
un-maintained trail that continues over Rush Mountain. Re-routing that portion of the
trail, should it be re-opened and maintained, is recommended as this is the only
population found during the study. There may be others, as the bloom time is limited and
I may have overlooked vegetative stalks, but this one population is a prime representative
species for limestone glades and outcrops. Arnoglossum muehlenbergii, giant Indian
plantain, was found on the banks of Rush Creek within the Morning Star Mine Area and
at other sites outside the study area. It may, as Sedum ternatum, be widespread in Rush,
and less abundant outside the area. Allium stellatum is also locally abundant on the Ore
Level Trail and scattered throughout the area. Growing right at the edge of the trail, it
shows no sign of being adversely affected by pedestrian traffic.
Though Juniperus ashei is impressive and a tracked species as it stands alone, the
“glade” at Morning Star Mine Area is outstanding. As previously discussed, at one time
this area may have been a true glade, with grazing animals and fire keeping the area free
of woody vegetation. Today, the area is pre-dominant in Ashe’s juniper; some of the
trees were measured as having diameters of up to 18”, heights up to 20+’ but usually
shorter on the rocky shelves, and draped with cedar lichen. Underneath the enclosed
canopied area very little was growing on the ground; however, Carex eburnea and Scleria
oligantha were usually growing right under the bases of the trees and presented a soft,
green cover. The area was different in appearance and in composition from any of the
rest of the Morning Star Mine area. Arkansas Natural Heritage Commission recognizes
the Calcareous glade/outcrop as a tracked natural community. When or whether or not
this Juniperus ashei glade will be replaced by deciduous woodland is an interesting study.
Currently, the area is probably between five and seven acres in size. As a study in
succession, this area presents a significant opportunity.
Another Natural Community recognized by Arkansas Natural Heritage
Commission is the Juniper-hardwood woodland community of which a large section of
the northwestern corner of Morning Star Mine Area can be classified. Reports for both of
these Natural Communities as well as the Tracked Species will be filed with Arkansas
Natural Heritage Commission. While this area is larger in area than the Juniperus ashei
area, it is generally a more common community. It provides a transition as well as a
contrast to the deciduous woodland/forest behind Hicks Store.
From personal experience, I have observed visitors during the year on both
weekdays as well as on weekends arrive in the parking lot area, look at the map on the
wayside exhibit and proceed to take a hike up the trail. Many people have asked me
what is up ahead, what they will observe on the hike. An educational opportunity exists
to provide more information about the natural history as well as the history of the mining
settlement. Educating the public about the unique ecosystems present at Rush will help
develop an appreciation for the natural environment.
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TABLES
TABLE I: Plants Observed/Collected from June 15, 2004 – June 16, 2005
Bold = Introduced/Invasive Species
Italics = Species tracked by Arkansas Natural Heritage Commission
Bold and Italics = Historic Planted Species (some possibly spread by wildlife and naturalized)
Plants collected have a specimen number. In some cases, there may be duplicates for different locations.
Collection
Scientific Name

Common Name

Code

Sp. #

Acacia angustissima
var. hirta
Acer negundo

Prairie acacia

ACAN

1203

Box elder

ACNE2

Red maple

ACRU

Sugar maple

ACSAS

Silver maple

ACSA2

Achillea millefolium
Agalinis tenuifolia

Common yarrow

ACMI2

Gerardia

AGTE3

1106

Agastache nepetoides
Ageratina altissima
(=Eupatorium rugosum)

Yellow giant hyssop

AGNE2

1190

White snakeroot

AGALA

Agrimonia rostellata

Beaked agrimony

AGRO3

Albizzia julibrissin

Mimosa

ALJU

Allium stellatum
Ambrosia artemissifolia

Glade onion

ALST

Annual ragweed

AMAR2

Ambrosia bidentata

Lanceleaf ragweed

AMBI2

Ambrosia trifida

Giant ragweed

AMTR

Amelanchier arborea

Service berry

AMAR3

Amorpha fruticosa

False indigo

AMFR

981

Ampelopsis cordata
Amphicarpaea bracteata
var. bracteata
Andropogon virginicus

Heartleaf peppervine

AMCO2

1220A

American hog peanut

AMBRB

1083

Broomsedge bluestem

ANVI2

Anemone virginiana

Thimbleweed

ANVI3

Antennaria plantaginifolia

Pussy toe's

ANPL

Apios americana
Arabis laevigata
var. laevigata
Arabis missouriensis

Groundnut

APAM

Smooth rock cress

ARLA

Missouri rock cress

ARMI5

Arisaema dractonium

Green dragon

ARDR3

Arisaema triphyllum

Jack in the Pulpit

Acer rubrum
Acer saccharum
var. saccharum
Acer saccharinum
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Aristida dichotoma
Aristolochia tomentosa
Arnoglossum muehlenbergii
Asarum candense
Asclepias purpurescens

Churchmouse three awngrass
Woolly Dutchman's pipe
Giant Indian Plantain
Wild ginger
Purple milkweed

Asclepias quadrifolia

Pink milkweed

ASQU

Ascelpias tuberosa
Asclepias verticillata

Butterfly milkweed
Whorled milkweed

ASTU
ASVE

Asimina triloba

Paw paw

ASTR

Asplenium platyneuron

Ebony spleenwort

ASPL

Asplenium rhizophyllum

Walking fern

ASRH2

Astranthium integrifolium

Western daisy

ASIN9

Aureolaria flava

Smooth yellow false foxglove

AUFL

Barbarea vulgaris
Berchemia scandens

Yellow rocket

BAVU

Alabama supplejack

BESC

Bidens bipinnata

Spanish needles

BIBI7

Blephilia ciliata

Ohio horse mint

BLCI

Botrychium virginianum

Rattlesnake fern

BOVI

Bouteloua curtipendula

Sideoats grama grass

BOCU

Bromus latiglumis

Hairy wood brome

BRLA4

Bromus pubescens

Hairy Woodland brome

BRPU6

Bromus tectorum
Bumelia lanuginosum

Downy brome grass

BRTE

Chittumwood

BULA

Calycocarpum lyonii

Cupseed

CALY2

1138

Calystegia sepium

Hedge false bindweed

CASE13

1223

Camassia scilloides

Wild hyacinth

CASC

Campanula americana

Tall bellflower

CAAM18

Campsis radicans

Trumpet creeper

CARA2

Capsella bursa-pastoris
Cardamine concatenata

Shepherd's Purse

CABU2

Cutleaf toothwort

CACO26

Carex amphibola

Eastern narrowleaf sedge

CAAM8

1129

Carex blanda

Eastern woodland sedge

CABL

1105B

Carex eburnea

Bristleleaf sedge

CAEB2

1098D

Carex hystericina

Bottlebrush sedge

CAHY4

1151

Carex leavenworthii

Leavenworth's sedge

CALE6

971

Carex rosea

Rosy sedge

CARO22

983

Carpinus caroliniana
Carya alba
( = Carya tomentosa)

American hornbeam

CACA18

1023

Mockernut hickory

CAAL27

1060

Carya cordiformis

Bitternut hickory

CACO15

1169
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Carya glabra

Pignut hickory

CAGL8

Carya illinoinensis

Pecan

CAIL2

1134

CAPUO

1164

Castanea pumila var. ozarkana Ozark chinquapin
Catalpa speciosa
Catalpa, catawba

CASP8

Ceanothus americanus

New Jersey Tea

CEAM

Celtis laevigata

Sugarberry

CELA

Celtis tenuifolia

Dwarf hackberry

CETE

1012

Cephalanthos occidentalis
Cerastium fontanum
ssp. vulgare
Cercis canadensis
Chamaesyce nutans
(= Euphorbia nutans)

Buttonbush

CEOC2

1022

Chaenomeles lagenaria
Chaerophyllum procumbens
var. procumbens
Chamaecrista fasiculata

Flowering Quince

Mouse-ear chickweed

CEFOV2

Redbud

CECA4

Eyebane

CHNU9

1179

CHASP12

994

Wild chervil

CHPR

1110

CHFA2

1137A

Chasmanthium latifolium

Sleeping plant
Inland sea oats (Indian
woodoats)

CHLA5

1217

Cheilanthes alabamensis

Alabama lip fern

CHAL5

974

Chionanthus virginica

Fringe tree

CHVI3

1039

Chrysopsis pilosa

Golden aster

CHPI8

Cichorium intybus
Cimicifuga racemosa

Chicory

CIIN

Black bugbane

CIRA

Cirsium altissimum

Tall thistle

CIAL2

Claytonia virginica

Spring beauty

CLVI3

Clematis versicolor

Leather flower

CLVE

Cleome gynandra
Clinopodium akansanum

Spiderwisp

CLGY

Limestone calamint

CLAR5

1004

Cocculus carolinus
Conoclinium coelestinum
(= Eupatorium)

Carolina coral bead

COCA

1207

Commelina erecta

Whitemouth dayflower

Conium maculatum

Poison hemlock

COMA2

Coreopsis lanceolata
Coreopsis pubescens
var. pubescens

Lanceleaf tickseed

COLA5

Star tickseed

COPUP

1211

Cornus drummondii

Rough leaf dogwood

CODR

1142A

Cornus florida

Dogwood

COFL2

Cornus obliqua

Silky dogwood

COOB9

Corydalis flavula

Yellow fumewort

COFL3

Blue mistflower
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Corylus americana

American hazelnut

COAM3

Cotinus obovatus

Smoketree

COOB2

Crataegus crus-galli

Cockspur hawthorn

CACA2

1068B

Crataegus uniflora

Dwarf hawthorn

CRUN

1052

Crotonopsis willdenowii
Cruciata pedemontana
( = Galium sp.)
Cryptotaenia canadensis

Willdenow's croton

CRWI5

Piedmont bedstraw

CRPE10

1105A

CACR9

1021

CUPEO

1238

Cunila organoides

Honewort
Yellow flowered gourd; field
pumpkin
Dittany

Cuscuta indecora

Dodder

CUIN

Cynodon dactylon
Cynoglossum virginianum

Bermudagrass

CYDA

Wild comfrey, hound's tongue

CYVI

Cyperus esculentus

Chufa flatsedge

CYST

Cyperus strigosus

Strawcolored flatsedge

CYES

Cystopteris sp.

Bladderfern

CYSTO

Dactylis glomerata

Orchard grass
False foxglove, mullein
foxglove
White prairie clover

DAGL

DACAC

Purple prairie clover

DAPUP

Queen Anne's lace

DACA6

Carolina larkspur

DECA3

1145

Delphinium treleasei Bush
Delphinium tricorne

Trelease's larkspur

DETR3

1144

Dwarf larkspur

DETR

Desmodium glutinosum

Pointed leaf tick trefoil

DEGL5

Desmodium laevigatum

Tick trefoil; beggar's lice

DELA2

Desmodium marilandicum

Smooth small leaf tickseed

DEMA2

Desmodium perplexum

Perplexed ticktrefoil

DEPE80

Desmodium rotundifolium

Round leaved desmodium

DERO3

Dianthus armeria
Dichanthelium acuminatum
var. acuminatum

Deptford pink
Tapered rosette grass

DIACA

Dichanthelium boscii

Panic grass

DIBO2

Dichanthelium clandestinum

Deer tongue

DICL

Digitaria ischaemum
Diodia virginiana

Smooth crabgrass

DIIS

Buttonweed

DIVI3

Dioscorea quaternata

Wild yam, four leaf yam

DIQU

Diospyrus virginiana

Persimmon

DIVI5

Cucurbita pepo var. ovifera

Dasistoma macrophylla
Dalea candida var. candida
Dalea purpureum
var. purpureum
Daucus carota
Delphinium carolinianum
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Dirca palustris

Leatherwood

DIPA9

Dodecatheon meadia

DOME

Echinacea pallida

Shooting Star
Whitlow grass, wedgeleaf
draba
Pale purple coneflower

Echinacea purpurea

Purple coneflower

ECPU

Echinochloa crus-gallii

Barnyard grass

ECCR

Eleaganus angustifolium
Eleocharis lanceolata

Russian olive

ELAN

Daggerleaf spikerush

ELLA

Eleocharis palustris

Common spikerush

ELPA3

Elephantopsis carolinianus

Elephant foot

ELCA3

Eleusine indica
Elymus hystrix

Goose grass

ELIN3

Eastern bottlebrush

ELHY

1233

Elymus riparius

Riverbank rye

ELRI

1208

1218

Elymus villosus

Hairy wildrye

ELVI3

1213

1013

Elymus virginicus

Virginia wild rye

ELVI3

Draba cuneifolia

Equisetum hyemale var. affine Horsetail, scouring rush

1078C

DRCU

1109

ECPA

1146

EQHYA

1125B
1225

1148

Eragrostis capillaris

Lace grass

ERCA

Eragrostis spectabilis

Purple love grass

ERSP

Erechtites hieracifolia

American burnweed

ERHI2

Erigeron strigosus

Prairie fleabane

ERST3

1059

Eriogonum longifolium

ERLO5

1214

ERYU

1069

Euonymus americana

Umbrella plant
Rattlesnake master, button
eryngo
Dogtooth violet, white trout
lily
Strawberry bush

EUAM7

Euphorbia corollata

Flowering spurge

EUCO10

Euphorbia marginata

Snow on the mountain

EUMA8

Forsythia x intermedia
Frangula caroliniana

Showy forsythia
Carolina buckthorn

FOIN3
FRCA13

Fragaria virginiana

Wild Strawberry

Fraxinus americana

White ash

FRAM2

1155

Fraxinus quadrangulata

Blue ash

FRQU

1077

Galactia volubilis

Downy milkpea

GAVO

Galium aparine

GAAP2

Galium circaezans

Bedstraw, stickywilly
Wild Licorice, Licorice
bedstraw

GACI2

1153B

Galium pilosum

Hairy bedstraw

GAPI2

1047

Galium texense ?

Texas bedstraw

GATE3

1070A

Eryngium yuccifolium
Erythronium albidum
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Gamochaeta pupureum

Purple cudweed

GAPU13

Gaura longiflora

Longflower bee blossom

GALO3

Geranium bicknellii

GEBI2

Geranium molle

Cranesbill
Wild geranium, wood
geranium
Dovesfoot cranesbill

GEMO

Geum canadense

White avens

GECA7

Geum vernum

Spring avens

GEVE

Glandularia canadensis
Glechoma hederacea
(probably planted)
Gleditsia triacanthos

Rose mock vervain
Ground ivy, gill over the
ground
Honeylocust

GLCA2

Glyceria striata

Fowl mannagrass

Grindelia lanceolata

Narrowleaf gumweed

GRLA3

Hamamelis vernalis

Spring or Ozark witch hazel

HAVE2

1020

Hedyotis nigricans

Mountain houstonia

HENI4

1114

Hedyotis pusilla

Tiny bluet

HOPU3

Helenium amarum
Helianthus divaricatus
var. divaricatus
Helianthus hirsutus

Bitterweed

HEAM

1087B

Woodland sunflower

HEDI2

1054

Hairy stiff leaved sunflower

HEHI2

1173

Heliopsis helianthoides

Smooth oxeye

HEHE5

1196

Heliotropium tenellum

Pasture heliotrope

HETE3

Hemerocallis fulva
Heteranthera dubia

Orange daylily

HEFU

Geranium maculatum

1178

GEMA

1104A

GLHE2
GLTR
GLST

1118

Water stargrass - Clabber Ck.

HEDU2

Heterotheca villosa
Heuchera americana
var. hirsuticaulis

Hairy false goldenaster

HEVI4

1087A

HEAMH

1141

Houstonia longifolia
Houstonia purpurea
var. purpurea

Longleaf summer bluet

Hydrangea arborescens

Wild hydrangea

HYAR

Hypericum hypericoides

St. Andrew's cross

HYHY

Hypericum prolificum

St. John's wort

HYPR

Ilex decidua

Deciduous holly

ILDE

Ipomoea pandurata

Man of the Earth

IPPA

Impatiens capensis

Jewelweed

IMCA

Impatiens pallida

Pale touch me not

IMPA

Iris cristata

Crested iris

IRCR

Iris pallida
Juglans nigra

Cultivated bearded iris

IRPA2

Alum root

Venus' pride

Black walnut
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Juncus bufonius

Toad rush

JUBU

Juncus secundus

Lopsided rush

JUSE

Juncus tenuis

Path rush

JUTE

Juniperus ashei
Juniperus virginiana

Ashe's juniper

JUAS

1084

1058A

Eastern Red Cedar

JUVI

971

1007

Justicia americana

American water willow

JUAM

1224

Krigia virginica

False dandelion

KRVI

Krigia biflora

False dandelion

KRBI

Lactuca canadensis

Canada lettuce

LACA

Lactuca floridana

Woodland lettuce

LAFL

Lamium amplexicaule

Henbit

LAAM

Lamium pupureum

Purple dead nettle

LAPU2

Lathyrus latifolius
Leersia virginicus
Lepidium virginicum
var. virginicum

Perennial sweetpea

LALA4

1219

Whitegrass

LEVI2

1217

Virginia pepperweed

1230

LEVIV2

Lespedeza cuneata
Lespedeza hirta

Sericea lespedeza

LECU

Hairy lespedeza

LEHI2

Lespedeza procumbens

Trailing lespedeza

LEPR

Lespedeza violacea

Violet lespedeza

LEVI6

Lespedeza virginica

Virginia lespedeza

LEVI

Liatris aspera

Tall blazing star

LIAS

1110A

LIMU

1110B

LICA16

1017

Liatris mucronata (sterile plant) Cusp blazing star
Ligusticum canadense
Lilium sp.
(not surprise lily) planted?
Lindera benzoin

Canadian licoric root

Spicebush

LIBE3

Liquidambar styraciflua

Sycamore

LIST2

Lithospermum canescens

Hoary puccoon

LICA12

Lithospermum latifolium

American stoneseed

LILA2

Lobelia siphilitica

Blue cardinal flower

LOSI

Lobelia spicata
Lolium arundinaceum
(= Festuca)
Lolium perenne
Lonicera dioica

Palespike lobelia

LOSP

Lonicera japonica
Lotus unifoliolatus

American birdsfoot trefoil

LOUNU

Luzula sp.

Wood rush

LUZUL

Maclura pomifera

Osage orange, Bois-d Arc

MAPO

straplike leaves no flws.

Fescue, Ky. 31

LOAR10

Perennial ryegrass

LOPE

Limber honeysuckle

LODI2

Japanese honeysuckle

LOJA
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Magnolia acuminata

Cucumber magnolia

MAAC

Manfreda virginica

False aloe

MAVI5

Matelea baldwyniana

Baldwin's milkvine

MABA3

Matelea decipiens

Climbing or oldfield milkvine

MADE3

Medicago polymorpha

California burclover

MEPO3

986

Melica mutica

Two flowered melic grass

MEMU

988

Melica nitens

Three flower melic grass

MENI

1143

Melilotus alba

White sweet clover

MEAL12

Melilotus americanus
Menispermum canadense

Yellow sweet clover

MEAL13

Common moonseed

MECA3

1136

Nepalese browntop

MIVI

1206

Microstegium vimineum
Mimosa nuttallii

Nuttall's sensitve briar

MINU6

Mimulus alatus

Sharpwing monkeyflower

MIAL2

Minuartia patula

Pitcher's stitchwort

MIPA6

Mirabilis nyctaginea

Four o clock

MINY

978

Monarda fistulosa

Wild bergamot

MOFI

1212B

Monarda punctata

Spotted beebalm

MOPU

1180

Muscari botryoides

Grape hyacinth

MUBO

Narcissus poeticus

Poet's narcissus

NAPO

Narcissus pseudo narcissus
Narcissus sp.
(unknown specific epithet)
Nuttallanthus Canadensis
(= Linaria)
Nyssa sylvatica

Yellow daffodil

NAPS

Small flowered daffodil

NARCI

Canada toadflax

NUCA

Black gum

NYSY

Oenothera biennis

Common evening primrose

OEBI

Opuntia humifusa

Prickly pear

OPHU

Orobanche unifolia

One flowered broomrape

ORUN

Ostrya virginiana

Hophornbeam

OSVI

Oxalis corniculata

Wood sorrel

OXCO

Oxalis purpurea
Oxalis stricta

Purple wood sorrel

OXPU2

Yellow wood sorrel

OXST

Packera aurea

Golden ragwort

PAAU3

Panicum anceps

Beaked panicgrass

PAAN

Panicum capillare

Witch grass

PACA6

Paspalum dilitatum
Passiflora lutea

Dallis grass

PADI3

Yellow passionflower

PALU2

Pedicularis canadensis

Canada lousewort

PECA

Pellaea atropurpurens

Cliffbrake fern

PEAT2

Penstemon arkansanus

Arkansas beardtongue

PEAR4
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Penstemon cobaea
Penstemon digitalis
Perilla frutescens
Phaseolus polystachios

Purple penstemon

PECO4

Beardtongue

PEDI

Perilla mint

PEFR4

Thicket bean

PHPO2

Fall phlox

PHPA9

Phlox paniculata
Phlox pilosa

Phlox, Sweet William

Phryma leptostachya

Lopseed

PHLE5

Physalis heterophylla

Ground cherry

PHHE5

Physocarpos opulifolius

Ninebark

PHOP

Phytolacca americana

American pokeweed

Pinus echinata

Shortleaf pine

PIEC2

Plantago lanceolata
Plantago rugelii
Pleopeltis polypodioides
ssp. Michauxiana

Narrowleaf plantain

PLLA

Blackseed plantain

PLRU

Resurrection fern

1032A

PHPI
979

PHAM4

PLPOM

Poa pratensis
Podophyllum peltatum

Kentucky bluegrass

POPR

May Apple

POPE

Polemonium reptans

Jacob's ladder, wild valerian

PORE2

Polygonatum biflorum

Solomon's Seal

POBI2

Polygonum hydropiperoides

Swamp smartweed

POHY2

Polygonum scandens

False buckwheat

POSC3

Polygonum virginianum

Jumpseed; lady's thumb

POVI2

Polymnia canadensis

Whiteflower leaf cup

POCA11

Polystichum acrostichoides

Christmas fern

POAC4

Potentilla recta
Potentilla simplex

Cinquefoil, erect five finger

POPE5

Common cinquefoil

POSi2

Prunella vulgaris

Self heal; heal all

PRVU

Prunus hortulana

Wild goose plum

PRHO

Prunus mexicana

Big tree plum

PRME

Psoralea esculenta

Large Indian breadfruit

PEES

Psoralea psoralioides

Sampson's snakeroot

PSPS

Pycnanthemum tenuifolium

Narrowleaf moutain mint

PYTE

Quercus alba

White oak

QUAL

Quercus marilandica

Blackjack oak

QUMA3

Quercus muhlenbergii

Chinquapin oak

QUMU

Quercus rubra

Red Oak

QURU

Quercus shumardii

Shumard's oak

QUSH

Quercus stellata

Post oak

QUST

Quercus velutina

Black oak

QUVE
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Ranunculus abortivus

Small leaf buttercup

RAAB

Ranunculus hispidus

Hispid buttercup

RAHI

Ranunculus micranthus

Rock buttercup

RAMI2

Ratibida pinnata

Pinnate prairie coneflower

Rhus aromatica

Fragrant sumac

RHAM4

Rhus copallinum

Winged sumac

RHCOL2

Rhus glabra

Smooth sumac

RHGL

Rhynchosia latifolia

Snoutbean

RHLA5

Ribes missouriense

Missouri gooseberry

RIMI

Robinia pseudo acacia

Black locust

ROPS

Rosa chinensis

Chinese rose

ROCH

Rosa rugosa
Rosa setigera

Pink rose planted

RORU

Climbing rose

ROSE2

Rubus flagellaris

Northern dewberry

RUFL

Rubus trivialis

Southern dewberry

RUTR

Rudbeckia fulgida

Orange coneflower

RUFU2

Rudbeckia hirta

Black eyed Susan

RUHI2

Rudbeckia missouriensis

Glade Black eyed Susan

RUMI

Rudbeckia triloba var. triloba

Browneyed Susan

RUTRT

Ruellia pedunculata

Stalked wild petunia

RUPE4

Rumex acetosella
Rumex obtusifolius

Sheep sorrel

RUAC3

Bitter dock

PUOB

1027A

Saccharum alopecuroidum

Silver plume grass

SAAL9

1165

Salix caroliniana

Ward's willow

SACA5

1220B

Salvia azurea

Azure blue sage

SAAZ

Salvia lyrata
Sambucus nigra
ssp. canadensis
Sanicula canadensis

Lyre leaved sage

SALY2

American elderberry

SANIC4

Canadian black snakeroot

SACA15

Sanguinaria canadensis

Bloodroot

SACA13

Sapindus drummondii

Western soapberry

SASAD

Saponaria officinalis
Sassafras albidum

Soapwort, bouncing bet

SAOF4

Sassafras

SAAL5

Schizachyrium scoparium

Little bluestem

SCSC

1176

Scirpus atrovirens

Green bulrush

SCAT2

1228

Scleria oligantha

Littlehead nutrush

SCOL2

1058B

Scrophularia marilandica

Figwort

SCMA2

Scutellaria ovata

Skullcap

SCOV

Sedum pulchellum

Pink sedum, stonecrop

SEPU
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Whorled sedum, stonecrop

SETE3

Sedum ternatum
Senna marilandica

Maryland senna

Setaria viridis

Green bristlegrass

SEVI4

Sherardia arevensis
Silene stellata

Field madder

SHAR2

Starry campion

SIST

1235

Silene virginica

Fire pink

SIVI4

1108

Silphium laciniatum

Compass plant

SILA

Silphium perfoliatum

Cup plant

SIPE2

Silphium terebinthinaceum

Prairie rosinweed

SITE

Sisyrinchium campestre

Prairie blue eyed grass

SICA9

Smilax bona nox

Catbrier, greenbrier

SMBO

Smilax herbacea

Smooth carrion flower

SMHE

1031

Smilax rotundifolia

Round leaf greenbrier

SMRO

1123

Solanum carolinense

Carolina Horse nettle

SOCA3

Solidago caesia

Wreath goldenrod

SOCA4

1161

Solidago canadensis

Canada goldenrod

SOCA6

1168

Solidago nemoralis

Gray goldenrod

SONE

1171

Solidago petiolaris

Downy ragged goldenrod

SOPE

1172

Solidago rugosa

Wrinkeleaf goldenrod

SORU2

1160

Sorghastrum nutans

Indian grass

SONU2

Spigelia marilandica

Indian pink

SPMA3

Spiranthes tuberosa

Little lady's tresses

Stellaria media

SEMA11

1113

SPTU

1177

Common chickweed

STME2

1234

Strophostyles helvula

Trailing fuzzybean

STHE4

1111B

Stylosanthes biflora

Sidebeak pencil flower

STBI2

Buckbrush, coral berry
Symphoricarpus orbiculatus
Symphyotrichum anomalum
Manyray aster
(= Aster)
Symphyotrichum oblongifolium
Aromatic aster
(= Aster)
Symphyotrichum patens
Spreading aster, purple daisy
(= Aster)
Symphyotrichum pilosum
Hairy white field aster
(= Aster)

1174

SYOR
SYAN2
SIOB

1158

SYPAP2
SYPIP2

1163

Talinum calycosum

Fame flower

TACA

Taraxacum officinale
Tephrosia virginiana

Dandelion

TAOF

Goat's rue, devil's shoestring

TEVI

Teucrium canadense

Canada germander

TECA3

1029

Thalictrum revolutum

Waxy meadow rue

THRE

999

Thaspium barbinode

Meadow parsnip

THBA

985
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Thaspium trifoliatum

Purple meadow parsnip

THTR

Torilis arvensis
Toxicodendron radicans

Spreading hedge parsley

TOAR

Poison ivy

TORA2

Tradescantia ohiensis

Ohio spiderwort

TROH

Tragia ramosa

Branched noseburn

TRRA5

Tridens flavus

Purpletop; grease grass

TRFL2

Trifolium campestre

Field clover

TRCA5

Trifolium dubium

Little hop clover

TRDU2

Trifolium pratense

Red clover

TRPR2

Trifolium repens
Trillium viridescens

White clover

TRRE3

Wake robin

TRVI5

Triodanis perfoliata

Clasping Venus looking glass

TRPE

Tripsacum dactyloides

Eastern gama grass

TRDA3

Ulmus alata

Winged elm

ULAL

Ulmus crassifolia

Cedar elm

ULCR

1196

Ulmus pumila
Ulmus rubra

Siberian elm

ULPU

1137

Slippery elm

ULRU

1078B

Valerianella ozarkana
Valerianella radiata

Ozark miner's lettuce

VAOZ

1099

Miner's lettuce; corn salad

VARA

Verbascum blattari

Moth mullein

VEBL

Verbascum thapsus

Mullein

VETH

Verbesina helianthoides

Gravel weed

VEHE

Verbesina virginica

White crownbeard

VEVI3

Vernonia arkansana

Arkansas ironweed

VEAR3

Viburnum prunifolium

Southern black haw

VIPR

Viburnum rufidulum

Rusty black haw

VIRU

Vicia caroliniana

Carolina vetch

VICA2

Viola palmata

Early blue violet

VIPA3

Viola pedata

Birdsfoot violet

VIPE

Viola sororia

Common blue violet

VISO

Viola striata

White violet

VIST3

Viola tricolor
Vitis aestivalis

Johnny jumpup

VITR

Summer grape

VIAE

Vitis cinerea

Grayback grape

VICIC2

Vitis vulpina
Vulpia octoflora
(= Festuca octoflora)
Woodsia obtusa

Frost grape

VIVU

Six weeks fescue

VUOC

1154A

WOOB2

1041

Bluntlobe cliff fern
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TABLE II: Arkansas Natural Heritage Commission List of Tracked Species
Scientific Name

Common Name

Allium stellatum
glade onion
Amorpha canescens
leadplant
Arabis shortii var. shortii
Short's rock cress
Asclepias incarnata
swamp milkweed
Aster sericeus
silky aster
Brickellia grandiflora
tassel flower
Callirhoe bushii
a poppy mallow
Carex mesochorea
midland sedge
Carex pellita
woolly sedge
Carex stricta
upright sege
Castanea pumila var. ozarkensis Ozark chinquapin
Delphinium treleasei
Trelease's larkspur
Desmodium illinoense
Illinois tick-trefoil
Hieracium scabrum
rough hawkweed
Junipreus ashei
Ashe's juniper
Leavenworthia uniflora
a leavenworthia
Lithospermum incisum
narrow-leaved puccoon
Pediomelum esculentum
indian scurf-pea
Penstemon cobaea
purple beardtongue
Perideridia americana
perideridia
Philadelphus hirsutus
a mock orange
Rhynchospora capillacea
capillary beak rush
Ribes cynosbati
prickly gooseberry
Spiranthes lucida
shining ladies' tresses
Stylophorum diphyllum
celandine poppy
Valerianella ozarkana
a corn salad
Waldsteinia fragarioides
barren strawberry
Special Elements - Natural Communities
Calcareous glade/outcrop
Juniper-hardwood woodland
Post oak-blackjack oak forest
Sedge-shrub fen

Global
Rank

State
Rank

G5
G5
G5T5
G5
G5
G5
G3
G4G5
G5
G5
G5T3
G3
G5
G5
G5
G4
G5
G5
G4
G4
G5
G4G5
G5
G5
G5
G3
G5

S3
S1
S1
S2
S2
S2
S3
S1
S1
S1S3
S3S4
S3
S2
S2
S3
S3
S2S3
S2
S3
S2
S2S3
S2
S2S3
S2
S3
S3
S1

S4
S2
S1
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TABLE III: GPS Data For Plants Not Found on Appendix II Maps
The following species were found at sites that were either outside the Morning Star Mine Area or
they were not on maps used to show locations of tracked and/or introduced plants or historic
plantings.
Species

Latitude

Longitude

Elevation

Arnoglossum muehlenbergii
(outside Morningstar Mines Area
right side Rush Campground Rd.)
(outside Morningstar Mines Area
at Boiling Spring)

36o 07.939 N
36o 07.544 N

92o 34.215 W
92o 33.080 W

550'
475'

36o 07.718 N

92o 33.711 W

501'

Castanea pumila var. ozarkensis
(woods behind Hick's Store)

36o 07.744 N

92o 33.746 W

532'

Delphinium treleasei
(outside Morningstar Mines Area;
bluff across from Rush Campground Road)

36o 07.579 N

92o 33.107 W

516'

Juniperus ashei
(glade; alternative trail)

36o 07.971 N
36o 07.989 N

92o 34.095 W
92o 34.095 W

632'
673'

Microstegium vimineum - invasive
(outside Morningstar Mines Area,
Rush Campground parking area)

36o 07.416 N

92o 32.997W

473'

Penstemon cobaea
glade; alternative trail)

36o 07.971 N

92o 34.095 W

632'

Sedum ternatum
(rock outcrop, above Rush Creek)
(outside Morningstar Mines Area
right side Rush Campground Rd.)

36o 07.873 N
36o 07.875 N
36o 07.544 N

92o 33.992 W
92o 33.998 W
92o 33.080 W

500'
500'
475'

Valerianella ozarkana
(outside Morningstar Mines Area
roadside at Rush Landing)

36o 07.503 N

92o 32.932 W

519'
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APPENDIX II: PHOTOS

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

MORNING STAR MINE AREA

Figure 1 On steep, eroded slope near McIntosh Mine

Figure 2 Taking notes on vegetation in power line cut

Figure 3 Ore Level Trail. looking eastward toward Morning Star Mine
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Figure 4 Historic House Row: Spring 2005

Figure 7 Retaining wall below Mill Piers

(Bundy House, Wash House, Kastning House)

Figure 5 Wayside exhibit at Morning Star Mine
Parking Area

Figure 6 Beginning of loop trail, steps leading
to Mill Piers

Figure 8 Rush Creek in Spring 2005

Figure 9 Remains of old spring box in Rush
Creek
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Figure 10 Retaining wall at Mill Piers

Figure 11 Mill Piers at Morning Star Mine
Area

Figure 12 Fine mine tailings at Morning
Star Mine Area; plants growing in areas where
soil has accumulated. Gradually through
succession plants are becoming established.
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Arkansas Natural Heritage Commission
Tracked Species

Figure 13 Penstemon cobaea after blooming
limestone outcrop, along unmaintained trail

Figure 14 Sedum ternatum growing on bank of on
Rush Creek

across Rush Mountain

Figure 15 Delphinium treleasei ,

Figure 16 Allium stellatum on Ore Level Trail

Trelease’s larkspur on bluff above Rush Road,
past Campground Road
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Figure 17 Arnoglossum muehlenbergii, Rush Creek

Figure 18 Lowland woods with giant Indian Plantain

Figure 19 Juniperus ashei with cedar lichen

Figure 20 Ashe’s juniper and its multiple trunks
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Arkansas Natural Heritage Commission

Tracked Plant Communities

Figure 21 Juniperus ashei on calcareous glade/ rock outcrop
with juniper/
Figure 22 Aaron Hinterthuer
studies the differences of
Juniperus ashei and virginiana

Figure 23 Cedar lichen grows on juniperus ashei trees on glade

Figure 24 Slope with limestone
outcrop/glade with green cover of
Carex eburnea andScleria oligantha
under Ashe’s juniper
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Historic Plantings at Morning Star

Figure 27 Daffodils emerging on bank below Mill Piers
Figure 25 Chaemoneles lagenaria in bloom in power
line cut behind smelter

Figure 28 Narcissus pseudo-narcissus blooming on bank
below Mill Piers
Figure 26 Forsythia x intermedia growing behind
Kastning House

Figure 29 Narcissus poeticus in Kastning House front
yard
Figure 30 Yellow daffocil with fly
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Figure 33 Lathyrus latifolius growing at edge of parking
area the only location for this species

Figure 31 Muscari botyoides on overlook off Ore Level
Trail

Figure 32 Rosa rugosa growing north of power line cut
Figure 34 Darker rose colored singletary pea

Figure 35 Iris pallida blooming in yard of Hicks Store
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Figure 38 Lespedeza cuneata and Daucus
carota on loop trail abundant around trail
marker

Figure 36 Sericea lespedeza and Queen Anne’s Lace
along edge of Morning Star Mine loop trail in cut area
along Rush Road

Figure 37 Close up of Lespedeza cuneata leaves and flowers
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Figure 39 Lonicera japonica flowering before
Leaves are fully open, in cut and burned (1998)
open site

Figure 40 Lonicera japonica, Japanese
honeysuckle in full bloom and leaf

Figure 41 Barbarea vulgaris, yellow rocket
gravel bar

Figure 42 Melilotus alba, white sweet clover on
roadside
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Figure 43 Steve Smith photographing Microstegium vimineum at
Rush Campground, summer 2005

Figure 44 Microstegium vimineum, Nepalese browntop: note the wide, flat leaf
blades with pointed tips.
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CENSUS OF RUSH FLORA:

Genus

ELIZABETH T. WIRTH APRIL 23 – OCTOBER 23, 1988

CENSUS RUSH FLORA
Species

Allium
Amorpha
Amsonia
Amsonia
Anemonella
Antennaria
Aquilegia
Arabis
Arabis
Arenaria
Arisaema
Arisaema
Aristolochia
Asarum
Asclepias
Astragalus
Astranthium
Baptisia
Barbarea
Blephilia
Capsella
Castilleja
Chrysanthemum
Claytonia
Comandra
Coreopsis
Coronilla
Corydalis
Cynoglossum
Cypripidium
Daucus
Delphinium
Delphinium
Delphinium
Dentaria
Dianthus
Dodecatheon
Duchesnea
Echinacea
Erigeron
Erigeron
Erigeron
Euphorbia
Fragaria
Galium
Geranium
Geranium
Geranium

canadense
fruticosa
illustris
tabernaemontana
thalictroides
plantaginifolia
canadensis
canadensis
laevigata
patula
atrorubens
dracontium
tomentosa
canadense
quadrifolia
canadensis
integrifolium
leucophaea
vulgaris
hirsuta
bursa-pastoris
coccinea
leucanthemum
virginica
umbellata
lanceolata
varia
flavula
virginianum
calceolus
carotus
carolinianum
treleasei
tricorne
laciniata
armeria
meadia
indica
pallida
annuus
philadelphicus
pulchellus
corollata
virginianum
aperine
carolinianum
maculatum
molle

APRIL 23 - MAY 7, 1988
E. T. WIRTH
Common Name
Family
Wild Onion
Lead Plant
Blue Star
Blue Star
Rue Anemone
Pussy's Toes
Columbine
Smooth Rock Cress
Sickle Pod
Sandwort
Jack-in-the-Pulpit
Green Dragon
Dutchman's Pipe
Wild Ginger
Four-leaved Milkweed
Rattle Weed
Western Daisy
Wild Indigo
Yellow Rocket
Ohio Horse Mint
Shepherd's Purse
Indian Paintbrush
Ox-Eye-Daisy
Spring Beauty
Bastard Toad Flax
Tickseed
Crown Vetch
Pale Corydalis
Wild Comfrey
Yellow Lady-slipper
Queen Anne's Lace
Wild Blue Larkspur
Trelease's Larkspur
Dwarf Larkspur
Toothwort
Deptford Pink
Shooting Star
Indian Strawberry
Pale Cone-flower
Daisy Fleabane
Phil. Fleabane
Robin's Plantain
Flowering Spurge
Wild Strawberry
Cleavers
Carolina Cranesbill
Wild Geranium
Dovesfoot Cranebill
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Liliaceae
Leguminosae
Apocynaceae
Apocynaceae
Ranunculaceae
Compositae
Ranunculaceae
Cruciferae
Cruciferae
Caryophillaceae
Araceae
Araceae
Aristolochiaceae
Aristolochiaceae
Asclepiadaceae
Leguminosae
Compositae
Leguminosae
Cruciferae
Labiatae
Cruciferae
Scrophulariaceae
Compositae
Portulacaceae
Santalaceae
Compositae
Leguminacae
Fumariaceae
Boraginaceae
Orchidaceae
Compositae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Cruciferae
Caryophyllaceae
Primulaceae
Rosaceae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Rosaceae
Rubiaceae
Geraniaceae
Geraniaceae
Geraniaceae

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Geum
Gillenia
Gnaphalium
Heuchera
Hydrophyllum
Hydrophyllum
Hypoxis
Iris
Isopyrum
Lamium
Lamium
Linaria
Lithospermum
Lithospermum
Lonicera
Lonicera
Melilotus
Melilotus
Mertensia
Mirabilis
Monarda
Nothoscordum
Oenothera
Oenothera
Oenothera
Ornithogalum
Osmorhiza
Oxalis
Oxalis
Papaver
Pedicularis
Penstemon
Penstemon
Phacelia
Phlox
Phlox
Phlox
Plantago
Podophyllum
Polemonium
Polygala
Polygonatum
Polytaenia
Potentilla
Potentilla
Psoralia
Ranunculus
Ranunculus
Ranunculus
Ranunculus
Ranunculus
Ranunculus
Rhododendron
Rosa
Salvia
Saxifraga
Scutellaria

vernum
stipulatus
purpureum
americana
appendiculatum
virginianum
hirsuta
cristata
biternatum
amplexicaule
purpureum
canadensis
arvense
canescens
flava
sempervirens
alba
officinalis
virginica
nyctaginea
russeliana
bivalve
laciniata
missouriensis
speciosa
umbellatum
longistylis
stricta
violacea
dubium
canadensis
arkansanus
cobaea
hirsuta
bifida
divaricata
pilosa
lanceolata
peltatum
reptans
senega
biflorum
nuttalii
recta
simplex
psoralioides
abortivus
fascicularis
harveii
hispidus
micranthus
septentrionalis
prinophyllum
multiflora
lyrata
palmeri
ovata

Early Water Avens
American Ipecac
Purple Cudweed
Rock Geranium
Woolen Breeches
Virginia Waterleaf
Yellow Star Grass
Crested Iris
False Rue Anemone
Henbit
Dead Nettle
Blue Toadflax
Corn Gromwell
Orange Puccoon
Golden Honeysuckle
Trumpet Honeysuckle
White Sweet Clover
Yellow Sweet Clover
Bluebells
Wild Four-o-clock
Horsemint
False Garlic
Cut-leaf E. Primrose
Missouri Primrose
Showy E. Primrose
Star of Bethlehem
Sweet Anise
Yellow Wood Sorrel
Violet Wood Sorrel
Orange Poppy
Lousewort
Ark. Beardtongue
Purple Beardtongue
Hairy Phacelia
Sand Phlox
Blue Phlox
Downy Phlox
English Plantain
May Apple
Jacob's Ladder
Seneca Snakeroot
Solomon's Seal
Prairie Parsley
Rough Cinquefoil
Five Finger
Sampson'Snakeroot
Small Crowfoot
Early Buttercup
Harvey's Buttercup
Hispid Buttercup
Small Buttercup
Swamp Buttercup
Mountain Azalia
Multiflora Rose
Lyre-leaf Sage
Palmer's Saxifrage
Heart-Leaf Skullcap

IV- 66

Rosaceae
Rosaceae
Compositae
Saxifragaceae
Hydrophyllaceae
Hydrophyllaceae
Amarylladaceae
Iridaceae
Ranunculaceae
Labiatae
Labiatae
Scrophulariaceae
Boraginaceae
Boraginaceae
Caprifoliaceae
Caprifoliaceae
Leguminosae
Leguminosae
Boraginaceae
Nyctaginaceae
Labiatae
Liliaceae
Onagraceae
Onagraceae
Onagraceae
Liliaceae
Umbelliferae
Oxalidaceae
Oxalidaceae
Papaveraceae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Hydrophyllaceae
Polemoniaceae
Polemoniaceae
Polemoniaceae
Plantaginaceae
Berberidaceae
Polemoniaceae
Polygalaceae
Liliaceae
Umbelliferae
Rosaceae
Rosaceae
Leguminosae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Ericaceae
Rosaceae
Labiatae
Saxifragaceae
Labiatae
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Sedum
Sedum
Senecio
Silene
Sisyrinchium
Smilacena
Taenidia
Taraxacum
Tephrosia
Thalictrum
Thaspium
Tradescantia
Trifolium
Trifolium
Trifolium
Trifolium
Trillium
Triodanis
Uvularia
Valerianella
Valerianella
Verbena
Veronica
Vicia
Vicia
Viola
Viola
Viola
Viola
Viola
Viola
Yucca

pulchellum
ternatum
aureus
virginica
campestre
racemosa
integerrima
officinale
virginiana
see Anemonella
trifoliatum
ohiensis
campestre
incarnatum
pratense
repens
viridescens
perfoliata
grandiflora
longiflora
radiata
canadensis
arvensis
caroliniana
dasycarpa
palmata-triloba
palmata
pedata
pensylvanica
rafinesquii
striata
arkansana
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Widow's Cross
Wild Stonecrop
Golden Ragwort
Fire Pink
Blue-eyed Grass
False Solomon's Seal
Yellow Pimpernel
Dandelion
Goat's Rue

Crassulaceae
Crassulaceae
Compositae
Caryophyllaceae
Iridaceae
Liliaceae
Umbelliferae
Compositae
Leguminasae

Meadow Parsnip
Spiderwort
Large hop Clover
Crimson Clover
Red Clover
White Clover
Green Trillium
Venus Looking Glass
Large Bellwort
Corn Salad
Corn Salad
Rose Vervain
Speedwell
Wood Vetch
Smooth Vetch
Three-lobed Violet
Wooly Blue Violet
Bird`s-foot-Violet
Yellow Violet
Johnny-Jump-Up
Pale Violet
Soapweed

Umbelliferae
Commelinaceae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Liliaceae
Campanulaceae
Liliaceae
Valerianaceae
Valerianaceae
Verbenaceae
Scrophulariaceae
Leguminosae
Leguminosae
Violaceae
Violaceae
Violaceae
Violaceae
Violaceae
Violaceae
Liliaceae

MAY 24 - JUNE 7, 1988

E. T. WIRTH

Genus

Species

Common Name

Family

Achillea
Allium
Allium
Amorpha
Ampellopsis
Amsonia
Anemone
Antennaria
Aquilegia
Arenaria
Arisaema
Asarum
Asclepias
Astragalus
Astranthium
Baptisia
Blephilia
Cacalia

millefolium
canadense
mutabile
fruticosa
cordata
illustris
virginiana
plantaginifolia
canadensis
patula
dracontium
canadense
tuberosa
canadensis
integrifolium
leucophaea
hirsuta
muhlenbergii

Yarrow
Wild Onion
Field Garlic
Lead Plant
Racoon Grape
Blue Star
Thimbleweed
Pussy's Toes
Columbine
Sandwort
Green Dragon
Wild Ginger
Butterfly Weed
Rattle Weed
Western Daisy
Wild Indigo
Ohio Horse Mint
Indian Plantain

Compositae
Liliaceae
Liliaceae
Leguminosae
Vitaceae
Apocynaceae
Ranunculaceae
Compositae
Ranunculaceae
Caryophillaceae
Araceae
Aristolochiaceae
Asclepiadaceae
Leguminosae
Compositae
Leguminosae
Labiatae
Compositae
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Callirhoe
Calycocarpum
Capsella
Castilleja
Ceanothus
Chrysanthemum
Clematis
Comandra
Convolvulus
Coreopsis
Coreopsis
Coronilla
Cryptotaenia
Cynoglossum
Cypripidium
Daucus
Delphinium
Delphinium
Delphinium
Dianthus
Dioscorea
Dodecatheon
Duchesnea
Echinacea
Echinacea
Erigeron
Erigeron
Erigeron
Euphorbia
Fragaria
Galium
Galium
Geranium
Geranium
Geum
Geum
Gillenia
Gnaphalium
Hedyotis
Helianthus
Heliopsis
Hemerocallis
Heuchera
Hydrangea
Hydrophyllum
Hydrophyllum
Hypericum
Justicia
Lamium
Lathyrus
Lepidium
Linaria
Lithospermum
Lithospermum
Lonicera
Lonicera
Melilotus

papaver,Bushii
lyoni
bursa-pastoris
coccinea
americana
leucanthemum
pitcheri
umbellata
arvensis
grandiflora
lanceolata
varia
canadensis
virginianum
calceolus
carotus
carolinianum
treleasei
tricorne
armeria
quaternata
meadia
indica
pallida
purpurea
annuus
philadelphicus
pulchellus
corollata
virginianum
aperine
concinnum
carolinianum
molle
canadense
vernum
stipulatus
purpureum
longifolium
divaricatus
helianthoides
fulva
americana
arborescens
appendiculatum
virginianum
punctatum
americana
purpureum
latifolius
virginicum
canadensis
arvense
canescens
japonica
sempervirens
alba

Poppy Mallow
Cupseed
Shepherd's Purse
Indian Paintbrush
New Jersey Tea
Ox-Eye-Daisy
Leather Flower
Bastard Toad Flax
Field Bindweed
Tickseed
Tickseed
Crown Vetch
Honewort
Wild Comfrey
Yellow Lady-slipper
Queen Anne's Lace
Wild Blue Larkspur
Trelease's Larkspur
Dwarf Larkspur
Deptford Pink
Wild Yam
Shooting Star
Indian Strawberry
Pale Coneflower
Purple Coneflower
Daisy Fleabane
Phil. Fleabane
Robin's Plantain
Flowering Spurge
Wild Strawberry
Cleavers
Shining Bedstraw
Carolina Cranesbill
Dovesfoot Cranebill
White Avens
Early Water Avens
American Ipecac
Purple Cudweed
Long-leaved Bluets
Woodland Sunflower
Ox-eye
Orange Day Lily
Rock Geranium
Wild Hydrangea
Woolen Breeches
Virginia Waterleaf
St. John's Wort
Water Willow
Dead Nettle
Everlasting Pea
Peppergrass
Blue Toadflax
Corn Gromwell
Orange Puccoon
Japanese Honeysuckle
Trumpet Honeysuckle
White Sweet Clover
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Malvaceae
Menispermaceae
Cruciferae
Scrophulariaceae
Rhamnaceae
Compositae
Ranunculaceae
Santalaceae
Convolvulaceae
Compositae
Compositae
Leguminacae
Umbelliferae
Boraginaceae
Orchidaceae
Compositae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Caryophyllaceae
Dioscoreaceae
Primulaceae
Rosaceae
Compositae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Rosaceae
Rubiaceae
Rubiaceae
Geraniaceae
Geraniaceae
Rosaceae
Rosaceae
Rosaceae
Compositae
Rubiaceae
Compositae
Compositae
Liliaceae
Saxifragaceae
Saxifragaceae
Hydrophyllaceae
Hydrophyllaceae
Hypericaceae
Acanthaceae
Labiatae
Leguminosae
Cruciferae
Scrophulariaceae
Boraginaceae
Boraginaceae
Caprifoliaceae
Caprifoliaceae
Leguminosae
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Melilotus
Mirabilis
Monarda
Oenothera
Oenothera
Oenothera
Osmorhiza
Oxalis
Oxalis
Papaver
Parthenium
Penstemon
Penstemon
Penstemon
Petalostemon
Phacelia
Phlox
Phlox
Physalis
Plantago
Podophyllum
Polemonium
Polygala
Polygonatum
Polymnia
Polytaenia
Potentilla
Potentilla
Prunella
Psoralia
Ranunculus
Ranunculus
Ranunculus
Ranunculus
Rosa
Rosa
Rudbeckia
Rudbeckia
Ruellia
Salvia
Satureja
Schrankia
Scutellaria
Scutellaria
Sedum
Sedum
Senecio
Silene
Sisyrinchium
Smilacena
Taenidia
Taraxacum
Tephrosia
Thaspium
Tradescantia
Trifolium
Trifolium

officinalis
nyctaginea
russeliana
laciniata
missouriensis
speciosa
longistylis
stricta
violacea
dubium
hispidum
arkansanus
cobaea
digitalis
candidum
hirsuta
divaricata
pilosa
pumila
lanceolata
peltatum
reptans
senega
biflorum
canadensis
nuttalii
recta
simplex
vulgaris
psoralioides
abortivus
hispidus
micranthus
septentrionalis
carolina
multiflora
hirta
triloba
pedunculata
lyrata
arkansana
nuttallii
incana
ovata
pulchellum
ternatum
aureus
virginica
campestre
racemosa
integerrima
officinale
virginiana
trifoliatum
ohiensis
campestre
incarnatum

Yellow Sweet Clover
Wild Four-o-clock
Horsemint
Cut-leaf E. Primrose
Missouri Primrose
Showy E. Primrose
Sweet Anise
Yellow Wood Sorrel
Violet Wood Sorrel
Orange Poppy
American Feverfew
Ark. Beardtongue
Purple Beardtongue
Foxglove
White Prairie Clover
Hairy Phacelia
Blue Phlox
Downy Phlox
Ground Cherry
English Plantain
May Apple
Jacob's Ladder
Seneca Snakeroot
Solomon's Seal
Leaf-Cup
Prairie Parsley
Rough Cinquefoil
Five Finger
Heal-all
Sampson'Snakeroot
Small Crowfoot
Hispid Buttercup
Small Buttercup
Swamp Buttercup
Prairie Rose
Multiflora Rose
Black-eyed Susan
Brown-eyed Susan
Wild Petunia
Lyre-leaf Sage
Calamint
Sensitive Brier
Downy Skullcap
Heart-Leaf Skullcap
Widow's Cross
Wild Stonecrop
Golden Ragwort
Fire Pink
Blue-eyed Grass
False Solomon's Seal
Yellow Pimpernel
Dandelion
Goat's Rue
Meadow Parsnip
Spiderwort
Large hop Clover
Crimson Clover
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Leguminosae
Nyctaginaceae
Labiatae
Onagraceae
Onagraceae
Onagraceae
Umbelliferae
Oxalidaceae
Oxalidaceae
Papaveraceae
Compositae
Scrophulariaceae
Scrophulariaceae
Scrophulariaceae
Leguminosae
Hydrophyllaceae
Polemoniaceae
Polemoniaceae
Solanaceae
Plantaginaceae
Berberidaceae
Polemoniaceae
Polygalaceae
Liliaceae
Compositae
Umbelliferae
Rosaceae
Rosaceae
Labiatae
Leguminosae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Ranunculaceae
Rosaceae
Rosaceae
Compositae
Compositae
Acanthaceae
Labiatae
Labiatae
Leguminosae
Labiatae
Labiatae
Crassulaceae
Crassulaceae
Compositae
Caryophyllaceae
Iridaceae
Liliaceae
Umbelliferae
Compositae
Leguminasae
Umbelliferae
Commelinaceae
Leguminosae
Leguminosae
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Trifolium
Trifolium
Trillium
Triodanis
Uvularia
Valerianella
Valerianella
Verbena
Verbesina
Veronica
Vicia
Vicia
Viola
Viola
Viola
Viola
Viola
Viola
Yucca

pratense
repens
viridescens
perfoliata
grandiflora
longiflora
radiata
canadensis
helianthoides
arvensis
caroliniana
dasycarpa
palmata-triloba
palmata
pedata
pensylvanica
rafinesquii
striata
arkansana

CENSUS RUSH FLORA
Genus

Red Clover
White Clover
Green Trillium
Venus Looking Glass
Large Bellwort
Corn Salad
Corn Salad
Rose Vervain
Wingstem
Speedwell
Wood Vetch
Smooth Vetch
Three-lobed Violet
Wooly Blue Violet
Bird`s-foot-Violet
Yellow Violet
Johnny-Jump-Up
Pale Violet
Soapweed

JUNE 23 - JULY 7, 1988

Species

Achillea
millefolium
Allium
canadense
Ampelopsis
cordata
Anemone
virginiana
Asclepias
tuberosa
Astranthium
integrifolium
Aureolaria
flava
Berlandiera
texana
Blephilia
hirsuta
Cacalia
muhlenbergii
Callirhoe
papaver,Bushii
Campanula
americana
Campsis
radicans
Capsella
bursa-pastoris
Chrysanthemum leucanthemum
Commelina
communis
Commelina
erecta
Coreopsis
palmata
Coreopsis
pubescens
Coronilla
varia
Cryptotaenia
canadensis
Cuscuta
spp.
Daucus
carotus
Dianthus
armeria
Echinacea
pallida
Echinacea
purpurea
Erigeron
annuus
Erigeron
canadensis
Erioganum
longifolium
Eupatorium
purpureum
Euphorbia
corollata

Common Name
Yarrow
Wild Onion
Racoon Grape
Thimbleweed
Butterfly Weed
Western Daisy
False Foxglove
Green Eyes
Ohio Horse Mint
Indian Plantain
Poppy Mallow
Tall Bellflower
Trumpet Creeper
Shepherd's Purse
Ox-Eye-Daisy
Asiatic Day-flower
Day-flower
Stiff Tickseed
Star Tickseed
Crown Vetch
Honewort
Dodder
Queen Anne's Lace
Deptford Pink
Pale Coneflower
Purple Coneflower
Daisy Fleabane
Horse Weed
Umbrella Plant
Joe Pye Weed
Flowering Spurge
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Leguminosae
Leguminosae
Liliaceae
Campanulaceae
Liliaceae
Valerianaceae
Valerianaceae
Verbenaceae
Compositae
Scrophulariaceae
Leguminosae
Leguminosae
Violaceae
Violaceae
Violaceae
Violaceae
Violaceae
Violaceae
Liliaceae

E. T. WIRTH
Family
Compositae
Liliaceae
Vitaceae
Ranunculaceae
Asclepiadaceae
Compositae
Scrophulariacae
Compositae
Labiatae
Compositae
Malvaceae
Campanulaceae
Bignoniaceae
Cruciferae
Compositae
Commelinaceae
Commelinaceae
Compositae
Compositae
Leguminacae
Umbelliferae
Convolvulaceae
Compositae
Caryophyllaceae
Compositae
Compositae
Compositae
Compositae
Polygonaceae
Compositae
Euphorbiaceae
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Galium
Galium
Geranium
Geranium
Gerardia
Geum
Grindelia
Hedyotis
Hedyotis
Helianthus
Heliopsis
Hemerocallis
Houstonia
Hydrangea
Hydrophyllum
Hydrophyllum
Hypericum
Hypericum
Ipomoea
Justicia
Lamium
Lathyrus
Lepidium
Linaria
Lonicera
Lonicera
Melilotus
Melilotus
Mirabilis
Monarda
Oenothera
Oenothera
Oenothera
Opuntia
Osmorhiza
Oxalis
Papaver
Parthenium
Penstemon
Penstemon
Petalostemum
Petalostemum
Phacelia
Phlox
Phlox
Physalis
Phytolacca
Plantago
Polygala
Polygonum
Polymnia
Polytaenia
Potentilla
Potentilla
Prunella
Ratibida
Rhynchosia

aperine
concinnum
carolinianum
molle
see Aureolaria
canadense
lanceolata
longifolium
see Houstonia
divaricatus
helianthoides
fulva
nigricans
arborescens
appendiculatum
virginianum
punctatum
sphaerocarpum
pandurata
americana
purpureum
latifolius
virginicum
canadensis
japonica
sempervirens
alba
officinalis
nyctaginea
fistulosa
laciniata
missouriensis
speciosa
compressa
longistylis
stricta
dubium
hispidum
arkansanus
digitalis
candidum
purpureum
hirsuta
divaricata
pilosa
pumila
americana
lanceolata
senega
pensylvanicum
canadensis
nuttalii
recta
simplex
vulgaris
pinnata
latifolia

Cleavers
Shining Bedstraw
Carolina Cranesbill
Dovesfoot Cranesbill
or Agalina
White Avens
Gum Plant
Long-leaved Bluet

Rubiaceae
Rubiaceae
Geraniaceae
Geraniaceae

Woodland Sunflower
Ox-eye
Orange Day Lily
Narrow-leaved H.
Wild Hydrangea
Woolen Breeches
Virginia Waterleaf
St. John's Wort
St. John's Wort
Wild Potato Vine
Water Willow
Dead Nettle
Everlasting Pea
Peppergrass
Blue Toadflax
Japanese Honeysuckle
Trumpet Honeysuckle
White Sweet Clover
Yellow Sweet Clover
Wild Four-o'clock
Beebalm
Cut-leaf E. Primrose
Missouri Primrose
Showy E. Primrose
Prickly Pear
Sweet Anise
Yellow Wood Sorrel
Orange Poppy
American Feverfew
Ark. Beardtongue
Foxglove
White Prairie Clover
Purple P. Clover
Hairy Phacelia
Blue Phlox
Downy Phlox
Ground Cherry
Pokeweed
English Plantain
Seneca Snakeroot
Pinkweed
Leaf-Cup
Prairie Parsley
Rough Cinquefoil
Five Finger
Heal-all
Gray Head Coneflower
Snoutbean

Compositae
Compositae
Liliaceae
Rubiaceae
Saxifragaceae
Hydrophyllaceae
Hydrophyllaceae
Hypericaceae
Hypericaceae
Convolvulaceae
Acanthaceae
Labiatae
Leguminosae
Cruciferae
Scrophulariaceae
Caprifoliaceae
Caprifoliaceae
Leguminosae
Leguminosae
Nyctaginaceae
Labiatae
Onagraceae
Onagraceae
Onagraceae
Cactaceae
Umbelliferae
Oxalidaceae
Papaveraceae
Compositae
Scrophulariaceae
Scrophulariaceae
Labiatae
Labiatae
Hydrophyllaceae
Polemoniaceae
Polemoniaceae
Solanaceae
Phytolaccaceae
Plantaginaceae
Polygalaceae
Polygonaceae
Compositae
Umbelliferae
Rosaceae
Rosaceae
Labiatae
Compositae
Leguminosae
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Rosa
Rudbeckia
Rudbeckia
Ruellia
Ruellia
Salvia
Saponaria
Satureja
Schrankia
Scutellaria
Scutellaria
Silene
Silphium
Solanum
Sonchus
Specularia
Spigelia
Taenidia
Talinum
Taraxacum
Teucrium
Thaspium
Torilis
Tradescantia
Tragopogon
Trifolium
Trifolium
Trifolium
Triodanis
Triosteum
Verbascum
Verbascum
Verbena
Verbesina
Veronica
Vicia
Vicia
Yucca

carolina
hirta
triloba
humilis
pedunculata
lyrata
officinalis
arkansana
nuttallii
incana
ovata
stellata
asteriscus
carolinense
asper
see Triodanus
marylandica
integerrima
calycinum
officinale
canadense
trifoliatum
arvensis
ohiensis
dubius
campestre
pratense
repens
perfoliata
perfoliatum
blatteria
thapsus
canadensis
helianthoides
arvensis
caroliniana
dasycarpa
arkansana
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Achillea
Angelica
Asclepias
Asclepias
Astranthium
Aureolaria
Berlandiera
Blephilia
Cacalia
Callirhoe
Campanula
Campsis

Prairie Rose
Black-eyed Susan
Brown-eyed Susan
Wild Petunia
Smooth Petunia
Lyre-leaf Sage
Bouncing Bet
Calamint
Sensitive Brier
Downy Skullcap
Heart-Leaf Skullcap
Starry Campion
Starry Rosin-weed
Horse Nettle
Spiney Sowthistle

Rosaceae
Compositae
Compositae
Acanthaceae
Acanthaceae
Labiatae
Caryophyllaceae
Labiatae
Leguminosae
Labiatae
Labiatae
Caryophyllaceae
Compositae
Solanaceae
Compositae

Pink Root
Yellow Pimpernel
Rock Pink
Dandelion
American Germander
Meadow Parsnip
Hedge Parsley
Spiderwort
Goat's Beard
Large hop Clover
Red Clover
White Clover
Venus Looking Glass
Horse Gentian
Moth Mullein
Wooley Mullein
Rose Vervain
Wingstem
Speedwell
Wood Vetch
Smooth Vetch
Soapweed

Loganiaceae
Umbelliferae
Portulacaceae
Compositae
Labiatae
Umbelliferae
Umbelliferae
Commelinaceae
Compositae
Leguminosae
Leguminosae
Leguminosae
Campanulaceae
Caprifoliaceae
Scrophulariaceae
Scrophulariaceae
Verbenaceae
Compositae
Scrophulariaceae
Leguminosae
Leguminosae
Liliaceae

JULY 24 - AUGUST 7, 1988
Species

millefolium
venemosa
tuberosa
verticillata
integrifolium
flava
texana
hirsuta
muhlenbergii
papaver,Bushii
americana
radicans

Common Name
Yarrow
Hairy Angelica
Butterfly Weed
Whorled Milkweed
Western Daisy
False Foxglove
Green Eyes
Ohio Horse Mint
Indian Plantain
Poppy Mallow
Tall Bellflower
Trumpet Creeper
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Family
Compositae
Umbelliferae
Asclepiadaceae
Asclepiadaceae
Compositae
Scrophulariaceae
Compositae
Labiatae
Compositae
Malvaceae
Campanulaceae
Bignoniaceae
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Capsella
Cassia
Cassia
Cephalanthus
Chrysanthemum
Chrysopsis
Cirsium
Clitoria
Commelina
Commelina
Convolvulus
Coreopsis
Coreopsis
Coronilla
Cryptotaenia
Cuphea
Cuscuta
Cycloloma
Datura
Daucus
Desmodium
Dianthus
Diodia
Diodia
Echinacea
Erigeron
Erigeron
Erioganum
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Euphorbia
Euphorbia
Froelichia
Galactia
Galium
Galium
Gaura
Geranium
Geranium
Gerardia
Geum
Glinus
Grindelia
Hedyotis
Hedyotis
Helenium
Helianthus
Helianthus
Heliopsis
Hemerocallis
Heterantha
Heterotheca
Hibiscus
Houstonia
Houstonia

bursa-pastoris
fasciculata
marilandica
occidentalis
leucanthemum
see Heterotheca
altissimum
mariana
communis
erecta
arvensis
pubescens
tripteris
varia
canadensis
viscosissima
spp.
atriplicifolium
stramonium
carotus
nudiflorum
armeria
teres
virginica
purpurea
annuus
canadensis
longifolium
altissimum
coelestinum
purpureum
serotinum
corollata
cyathophora
gracilis
volubilis
triflorum
concinnum
longiflora
carolinianum
molle
see Aureolaria
canadense
lotoides
lanceolata
longifolium
see Houstonia
amarum
divaricatus
silphioides
helianthoides
fulva
dubia
pilosa
laevis
nigricans
see Hedyotis

Shepherd's Purse
Partridge Pea
Wild Senna
Buttonbush
Ox-Eye-Daisy

Cruciferae
Leguminosae
Leguminosae
Rubiaceae
Compositae

Tall Thistle
Butterfly Pea
Asiatic Day-flower
Day-flower
Field Bindweed
Star Tickseed
Tall Tickseed
Crown Vetch
Honewort
Clammy Cuphea
Dodder
Winged Pigweed
Jimson Weed
Queen Anne's Lace
Tick Trefoil
Deptford Pink
Poor Joe
Buttonweed
Purple Coneflower
Daisy Fleabane
Horse Weed
Umbrella Plant
Tall Thoroughwort
Mist Flower
Joe Pye Weed
Late Boneset
Flowering Spurge
Wild Poinsettia
Cottonweed
Milk Pea
Fragrant Bedstraw
Shining Bedstraw
Biennial Gaura
Carolina Cranesbill
Dovesfoot Cranesbill
or Agalina
White Avens
Carpet-weed
Gum Plant
Long-leaved Bluet

Compositae
Leguminosae
Commelinaceae
Commelimaceae
Convolvulaceae
Compositae
Compositae
Leguminacae
Umbelliferae
Lythraceae
Convolvulaceae
Chenopodiaceae
Solanaceae
Compositae
Leguminaceae
Caryophyllaceae
Rubiaceae
Rubiaceae
Compositae
Compositae
Compositae
Polygonaceae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Euphorbiaceae
Amaranthaceae
Leguminosae
Rubiaceae
Rubiaceae
Onagraceae
Geraniaceae
Geraniaceae

Bitterweed
Woodland Sunflower
Purple-disk S.
Ox-eye
Orange Day Lily
Water Star-grass
Golden Aster
Rose Mallow
Narrow-leaved H.

Compositae
Compositae
Compositae
Compositae
Liliaceae
Pontederiaceae
Compositae
Malvaceae
Rubiaceae
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Rosaceae
Aizoaceae
Compositae
Rubiaceae
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Hydrangea
Hypericum
Hypericum
Hypericum
Impatiens
Ipomoea
Ipomoea
Justicia
Lactuca
Lathyrus
Lepidium
Lespedeza
Lespedeza
Lespedeza
Linaria
Lonicera
Lonicera
Ludwigia
Melilotus
Mimulus
Mirabilis
Monarda
Monotropa
Oenothera
Oenothera
Oenothera
Oxalis
Palafoxia
Parthenium
Petalostemon
Phlox
Phyla
Physalis
Phytolacca
Plantago
Polanisia
Polygonum
Polygonum
Polymnia
Potentilla
Prunella
Ratibida
Rhynchosia
Rudbeckia
Rudbeckia
Rudbeckia
Rudbeckia
Ruellia
Ruellia
Saponaria
Satureja
Schrankia
Scutellaria
Scutellaria
Seymeria
Silene
Silphium

arborescens
hypericoides
punctatum
sphaerocarpum
capensis
hederacea
pandurata
americana
scariola
latifolius
virginicum
bicolor
cuniata
virginica
canadensis
sempervirens
japonica
alternifolia
alba
alatus
nyctaginea
fistulosa
hypopithys
biennis
laciniata
missouriensis
stricta
callosa
hispidum
candidum
paniculatum
lanceolata
pumila
americana
lanceolata
dodecandra
pensylvanicum
scandens
canadensis
recta
vulgaris
pinnata
latifolia
hirta
laciniata
missouriensis
triloba
humilis
pedunculata
officinalis
arkansana
nuttallii
incana
ovata
macrophylla
stellata
asteriscus

Wild Hydrangea
St. Andrew's Cross
St. John's-wort
St. John's-wort
Jewel-Weed
Blue Morning Glory
Wild Potato Vine
Water Willow
Prickly Lettuce
Everlasting Pea
Peppergrass
Bicolor Lespedeza
Sericea Lespedeza
Slender Lespedeza
Blue Toadflax
Trumpet Honeysuckle
Japanese Honeysuckle
Seed Box
White Sweet Clover
Monkey Flower
Wild Four-o'clock
Beebalm
Pine Sap
Evening Primrose
Cut-leaf E. Primrose
Missouri Primrose
Yellow Wood Sorrel
no common name
American Feverfew
White Prairie Clover
Perennial Phlox
Fog Fruit
Ground Cherry
Pokeweed
English Plantain
Clammy-weed
Pinkweed
False Buckwheat
Leaf-Cup
Rough Cinquefoil
Heal-all
Gray Head Coneflower
Snoutbean
Black-eyed Susan
Golden Glow
Missouri Coneflower
Brown-eyed Susan
Hairy Petunia
Wild Petunia
Bouncing Bet
Calamint
Sensitive Brier
Downy Skullcap
Heart-Leaf Skullcap
Mullein Foxglove
Starry Campion
Starry Rosin-weed
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Saxifragaceae
Hypericaceae
Hypericaceae
Hypericaceae
Balsamaceae
Convolvulaceae
Convolvulaceae
Acanthaceae
Compositae
Leguminosae
Cruciferae
Leguminosae
Leguminosae
Leguminosae
Scrophulariaceae
Caprifoliaceae
Caprifoliaceae
Onagraceae
Leguminosae
Scrophilariaceae
Nyctaginaceae
Labiatae
Pyrolaceae
Onagraceae
Onagraceae
Onagraceae
Oxalidaceae
Compositae
Compositae
Leguminosae
Polemoniaceae
Verbenaceae
Solanaceae
Phytolaccaceae
Plantaginaceae
Capparaceae
Polygonaceae
Polygonaceae
Compositae
Rosaceae
Labiatae
Compositae
Leguminosae
Compositae
Compositae
Compositae
Compositae
Acanthaceae
Acanthaceae
Caryophyllaceae
Labiatae
Leguminosae
Labiatae
Labiatae
Scrophulariaceae
Caryophyllaceae
Compositae
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Silphium
Silphium
Silphium
Solanum
Solanum
Solidago
Solidago
Solidago
Sonchus
Specularia
Strophostyles
Tanacetum
Taraxacum
Teucrium
Torilis
Trifolium
Trifolium
Trifolium
Triodanis
Triosteum
Verbascum
Verbascum
Verbena
Verbena
Verbena
Verbena
Verbesina
Vernonia
Vernonia
Veronica
Vicia
Yucca

laciniatum
perfoliatum
terebinthinaceum
carolinense
rostratum
altissimum
juncea
ulmifolia
asper
see Triodanus
helvola
vulgare
officinale
canadense
arvensis
campestre
pratense
repens
perfoliata
perfoliatum
blatteria
thapsus
canadensis
simplex
stricta
urticifolia
virginica
arkansana
baldwini
arvensis
dasycarpa
arkansana
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Genus

Agastache
Allium
Ambrosia
Ambrosia
Amphicarpa
Asclepias
Asclepias
Aster
Aster
Aster
Aureolaria
Berlandiera
Bidens
Cacalia
Callirhoe
Campanula
Campsis

Compass Plant
Cup Plant
Prairie Dock
Horse Nettle
Buffalo Bur
Tall Goldenrod
Early Goldenrod
Elm Leaf Goldenrod
Spiney Sowthistle

Compositae
Compositae
Compositae
Solanaceae
Solanaceae
Compositae
Compositae
Compositae
Compositae

Wild Bean
Tansy
Dandelion
American Germander
Hedge Parsley
Large hop Clover
Red Clover
White Clover
Venus Looking Glass
Horse Gentian
Moth Mullein
Wooley Mullein
Rose Vervain
Narrow-leaf Vervain
Hoary Vervain
White Vervain
Frostweed
Arkansas Ironweed
Ironweed
Speedwell
Smooth Vetch
Soapweed

Leguminosae
Compositae
Compositae
Labiatae
Umbelliferae
Leguminosae
Leguminosae
Leguminosae
Campanulaceae
Caprifoliaceae
Scrophulariaceae
Scrophulariaceae
Verbenaceae
Verbenaceae
Verbenaceae
Verbenaceae
Compositae
Compositae
Compositae
Scrophulariaceae
Leguminosae
Liliaceae

AUGUST 24 - SEPTEMBER 7, 1988

Species
nepetoides
stellatum
artemesiifolia
trifida
bracteata
tuberosa
verticillata
anomalous
patens
pilosus
flava
texana
bipinnata
muhlenbergii
papaver,Bushii
americana
radicans

Common Name
Yellow Giant Hyssop
Wild Onion
Common Ragweed
Giant Ragweed
Hog Peanut
Butterfly Weed
Whorled Milkweed
Early Aster
Spreading Aster
White Heath Aster
False Foxglove
Green Eyes
Spanish Needles
Indian Plantain
Poppy Mallow
Tall Bellflower
Trumpet Creeper
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Family

Labiatae
Liliaceae
Compositae
Compositae
Leguminosae
Asclepiadaceae
Asclepiadaceae
Compositae
Compositae
Compositae
Scrophulariaceae
Compositae
Compositae
Compositae
Malvaceae
Campanulaceae
Bignoniaceae

Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

Capsella
Cassia
Cassia
Chrysopsis
Cirsium
Cirsium
Commelina
Commelina
Convolvulus
Coreopsis
Coreopsis
Coronilla
Cunilla
Cuphea
Cuscuta
Cycloloma
Datura
Daucus
Desmodium
Dianthus
Diodia
Diodia
Echinacea
Elephantopus
Erigeron
Erigeron
Erioganum
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Euphorbia
Euphorbia
Froelichia
Galactia
Gaura
Gerardia
Glinus
Gnaphalium
Grindelia
Hedyotis
Hedyotis
Helenium
Helenium
Helianthus
Helianthus
Helianthus
Helianthus
Helianthus
Heliopsis
Heterantha
Heterotheca
Hibiscus
Houstonia
Hypericum

bursa-pastoris
fasciculata
marilandica
see Heterotheca
altissimum
discolor
communis
erecta
arvensis
pubescens
tripteris
varia
origanoides
viscosissima
spp.
atriplicifolium
stramonium
carotus
nudiflorum
armeria
teres
virginica
purpurea
carolinianus
annuus
canadensis
longifolium
altissimum
coelestinum
incarnatum
purpureum
rugosum
serotinum
corollata
cyathophora
gracilis
volubilis
longiflora
see Aureolaria
lotoides
obtusifolium
lanceolata
longifolium
see Houstonia
amarum
autumnale
divaricatus
hirsutus
silphioides
strumosus
tuberosa
helianthoides
dubia
pilosa
laevis, militaris
nigricans
hypericoides

Shepherd's Purse
Partridge Pea
Wild Senna

Cruciferae
Leguminosae
Leguminosae

Tall Thistle
Field Thistle
Asiatic Day-flower
Day-flower
Field Bindweed
Star Tickseed
Tall Tickseed
Crown Vetch
Dittany
Clammy Cuphea
Dodder
Winged Pigweed
Jimson Weed
Queen Anne's Lace
Tick Trefoil
Deptford Pink
Poor Joe
Buttonweed
Purple Coneflower
Elephant's Foot
Daisy Fleabane
Horseweed
Umbrella Plant
Tall Thoroughwort
Mist Flower
Lavender Mist Flower
Joe Pye Weed
White Snakeroot
Late Boneset
Flowering Spurge
Wild Poinsettia
Cottonweed
Milk Pea
Biennial Gaura
or Agalina
Carpet-weed
Sweet Everlasting
Gum Plant
Long-leaved Bluet

Compositae
Compositae
Commelinaceae
Commelinaceae
Convolvulaceae
Compositae
Compositae
Leguminacae
Labiatae
Lythraceae
Convolvulaceae
Chenopodiaceae
Solanaceae
Compositae
Leguminosae
Caryophyllaceae
Rubiaceae
Rubiaceae
Compositae
Compositae
Compositae
Compositae
Polygonaceae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Euphorbiaceae
Amaranthaceae
Leguminosae
Onagraceae

Bitterweed
Sneezeweed
Woodland Sunflower
Stiff Sunflower
Purple-disk S.
Pale-leaf Sunflower
Jerusalem Artichoke
Ox-eye
Water Star-grass
Golden Aster
Rose Mallow
Narrow-leaved H.
St. Andrew's Cross

Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Pontederiaceae
Compositae
Malvaceae
Rubiaceae
Hypericaceae
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Compositae
Compositae
Rubiaceae
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Hypericum
Hypericum
Impatiens
Ipomoea
Ipomoea
Iresine
Justicia
Kuhnia
Lactuca
Lactuca
Lathyrus
Lepidium
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Liatris
Linaria
Lobelia
Lonicera
Lonicera
Ludwigia
Lycopus
Melilotus
Melilotus
Mimulus
Mirabilis
Monarda
Monarda
Oenothera
Oenothera
Oxalis
Palafoxia
Perilla
Petalostemon
Phaseolus
Phlox
Phyla
Physalis
Physostegia
Phytolacca
Plantago
Polanisia
Polygonum
Polygonum
Polygonum
Polygonum
Polymnia
Polymnia
Pycnanthemum
Ratibida
Rhynchosia
Rudbeckia
Rudbeckia
Rudbeckia

punctatum
sphaerocarpum
capensis
hederacea
pandurata
rhizamatosa
americana
eupatorioides
floridana
scariola,serriola
latifolius
virginicum
bicolor
cuniata
procumbens
stipulacea
stuevei
virginica
aspera
canadensis
cardinalis
japonica
sempervirens
alternifolia
americanus
alba
officinalis
alatus
nyctaginea
fistulosa
punctata
biennis
laciniata
stricta
callosa
frutescens
candidum
polystachios
paniculatum
lanceolata
pumila
viginiana
americana
lanceolata
dodecandra
pensylvanicum
scandens
virginianum
spp. many
canadensis
uvedalia
pilosum
pinnata
latifolia
fulgida
hirta
laciniata

St. John's-wort
St. John's-wort
Jewel-Weed
Blue Morning Glory
Wild Potato Vine
Juba's Bush
Water Willow
False Boneset
Florida Lettuce
Prickly Lettuce
Everlasting Pea
Peppergrass
Bicolor Lespedeza
Sericea Lespedeza
Trailing Bush Clover
Korean Clover
Stueve's Lespedeza
Slender Lespedeza
Rough Blazing Star
Blue Toadflax
Cardinal Flower
Japanese Honeysuckle
Trumpet Honeysuckle
Seed Box
Water Bugle
White Sweet Clover
Yellow Sweet Clover
Monkey Flower
Wild Four-o'clock
Beebalm
Dotted Monarda
Evening Primrose
Cut-leaf E. Primrose
Yellow Wood Sorrel
no common name
Beef-steak Plant
White Prairie Clover
Wild Bean
Perennial Phlox
Fog Fruit
Ground Cherry
False Dragonhead
Pokeweed
English Plantain
Clammy-weed
Pinkweed
False Buckwheat
Virginia Knotweed

Hypericaceae
Hypericaceae
Balsamaceae
Convolvulaceae
Convolvulaceae
Amaranthaceae
Acanthaceae
Compositae
Compositae
Compositae
Leguminosae
Cruciferae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Compositae
Scrophulariaceae
Campanulaceae
Caprifoliaceae
Caprifoliaceae
Onagraceae
Labiatae
Leguminosae
Leguminosae
Scrophulariaceae
Nyctaginaceae
Labiatae
Labiatae
Onagraceae
Onagraceae
Oxalidaceae
Compositae
Labiatae
Leguminosae
Leguminosae
Polemoniaceae
Verbenaceae
Solanaceae
Labiatae
Phytolaccaceae
Plantaginaceae
Capparaceae
Polygonaceae
Polygonaceae
Polygonaceae

Leaf-Cup
Yellow Leaf-Cup
Hairy Mountain Mint
Gray-Head Coneflower
Snoutbean
Brilliant Coneflower
Black-eyed Susan
Golden Glow

Compositae
Compositae
Labiatae
Compositae
Leguminosae
Compositae
Compositae
Compositae
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Rudbeckia
missouriensis
Rudbeckia
subtomentosa
Rudbeckia
triloba
Ruellia
humilis
Ruellia
pedunculata
Salvia
azurea
Saponaria
officinalis
Schrankia
nuttallii
Seymeria
macrophylla
Silene
stellata
Silphium
asteriscus
Silphium
laciniatum
Silphium
perfoliatum
Silphium
terebinthinaceum
Solanum
carolinense
Solanum
dulcamara,nigrum?
Solanum
rostratum
Solidago
altissimum
Solidago
juncea
Solidago
ulmifolia
Solidago
spp. many
Sonchus
asper
Spiranthes
gracilis
Strophostyles helvola
Strophostyles umbellata
Stylosanthes
biflora
Tanacetum
vulgare
Taraxacum
officinale
Teucrium
canadense
Trichostema
dichotomum
Trifolium
campestre
Verbascum
blatteria
Verbascum
thapsus
Verbena
canadensis
Verbena
simplex
Verbena
stricta
Verbena
urticifolia
Verbesina
alternifolia
Verbesina
virginica
Vernonia
arkansana
Vernonia
baldwini
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Missouri Coneflower
Sweet Coneflower
Brown-eyed Susan
Hairy Petunia
Wild Petunia
Blue Sage
Bouncing Bet
Sensitive Brier
Mullein Foxglove
Starry Campion
Starry Rosin-weed
Compass Plant
Cup Plant
Prairie Dock
Horse Nettle
Nightshade
Buffalo Bur
Tall Goldenrod
Early Goldenrod
Elm Leaf Goldenrod

Compositae
Compositae
Compositae
Acanthaceae
Acanthaceae
Labiatae
Caryophyllaceae
Leguminosae
Scrophulariaceae
Caryophyllaceae
Compositae
Compositae
Compositae
Compositae
Solanaceae
Solanaceae
Solanaceae
Compositae
Compositae
Compositae

Spiney Sowthistle
Ladies' Tresses
Wild Bean
Wild Bean
Pencil Flower
Tansy
Dandelion
American Germander
Forked Blue Curls
Large hop Clover
Moth Mullein
Wooley Mullein
Rose Vervain
Narrow-leaf Vervain
Hoary Vervain
White Vervain
Yellow Ironweed
Frostweed
Arkansas Ironweed
Ironweed

Compositae
Orchidaceae
Leguminosae
Leguminosae
Leguminosae
Compositae
Compositae
Labiatae
Labiatae
Leguminosae
Scrophulariaceae
Scrophulariaceae
Verbenaceae
Verbenaceae
Verbenaceae
Verbenaceae
Compositae
Compositae
Compositae
Compositae

SEPTEMBER 23 - OCTOBER 7, 1988
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Genus

Species

Common Name

Family

Allium
Ambrosia
Ambrosia
Aster
Aster
Aster
Berlandiera

stellatum
artemesiifolia
trifida
anomalous
patens
pilosus
texana

Wild Onion
Common Ragweed
Giant Ragweed
Early Aster
Spreading Aster
White Heath Aster
Green Eyes

Liliaceae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
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Bidens
Bidens
Campanula
Campsis
Capsella
Cassia
Chrysopsis
Cirsium
Commelina
Commelina
Coreopsis
Coronilla
Cunilla
Cuphea
Cycloloma
Datura
Daucus
Desmodium
Dianthus
Diodia
Diodia
Elephantopus
Erigeron
Erigeron
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Euphorbia
Euphorbia
Froelichia
Gaura
Gerardia
Gerardia
Gnaphalium
Grindelia
Hedyotis
Helenium
Helenium
Helianthus
Helianthus
Helianthus
Helianthus
Helianthus
Heliopsis
Heterantha
Houstonia
Impatiens
Ipomoea
Ipomoea
Iresine
Kuhnia
Lactuca
Lactuca
Lepidium
Lespedeza

bipinnata
polylepsis
americana
radicans
bursa-pastoris
fasciculata
see Heterotheca
altissimum
communis
erecta
pubescens
varia
origanoides
viscosissima
atriplicifolium
stramonium
carotus
nudiflorum
armeria
teres
virginica
carolinianus
annuus
canadensis
altissimum
coelestinum
incarnatum
rugosum
serotinum
corollata
cyathophora
gracilis
longiflora
see Aureolaria
tenuifolia
obtusifolium
lanceolata
see Houstonia
amarum
autumnale
divaricatus
hirsutus
silphioides
strumosus
tuberosa
helianthoides
dubia
nigricans
capensis
hederacea
pandurata
rhizamatosa
eupatorioides
floridana
scariola,serriola
virginicum
bicolor

Spanish Needles
Tickseed Sunflower
Tall Bellflower
Trumpet Creeper
Shepherd's Purse
Partridge Pea

Compositae
Compositae
Campanulaceae
Bignoniaceae
Cruciferae
Leguminosae

Tall Thistle
Asiatic Day-flower
Day-flower
Star Tickseed
Crown Vetch
Dittany
Clammy Cuphea
Winged Pigweed
Jimson Weed
Queen Anne's Lace
Tick Trefoil
Deptford Pink
Poor Joe
Buttonweed
Elephant's Foot
Daisy Fleabane
Horseweed
Tall Thoroughwort
Mist Flower
Lavender Mist Flower
White Snakeroot
Late Boneset
Flowering Spurge
Wild Poinsettia
Cottonweed
Biennial Gaura
or Agalina
Gerardia
Sweet Everlasting
Gum Plant

Compositae
Commelinaceae
Commelinaceae
Compositae
Leguminacae
Labiatae
Lythraceae
Chenopodiaceae
Solanaceae
Compositae
Leguminosae
Caryophyllaceae
Rubiaceae
Rubiaceae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Euphorbiaceae
Amaranthaceae
Onagraceae

Bitterweed
Sneezeweed
Woodland Sunflower
Stiff Sunflower
Purple-disk S.
Pale-leaf Sunflower
Jerusalem Artichoke
Ox-eye
Water Star-grass
Narrow-leaved H.
Jewel-Weed
Blue Morning Glory
Wild Potato Vine
Juba's Bush
False Boneset
Florida Lettuce
Prickly Lettuce
Peppergrass
Bicolor Lespedeza

Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Pontederiaceae
Rubiaceae
Balsamaceae
Convolvulaceae
Convolvulaceae
Amaranthaceae
Compositae
Compositae
Compositae
Cruciferae
Leguminosae
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Compositae
Compositae
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Lespedeza
Lespedeza
Lespedeza
Liatris
Lobelia
Lonicera
Lonicera
Ludwigia
Lycopus
Lycopus
Monarda
Oenothera
Oenothera
Oxalis
Palafoxia
Perilla
Phaseolus
Phlox
Physalis
Phytolacca
Plantago
Polygonum
Polygonum
Polygonum
Polygonum
Rudbeckia
Rudbeckia
Rudbeckia
Rudbeckia
Rudbeckia
Ruellia
Salvia
Saponaria
Schrankia
Solanum
Solanum
Solanum
Solidago
Solidago
Solidago
Solidago
Solidago
Solidago
Sonchus
Spiranthes
Strophostyles
Strophostyles
Stylosanthes
Tanacetum
Taraxacum
Trichostema
Trifolium
Verbascum
Verbascum
Verbena
Verbena
Verbena

cuniata
procumbens
stipulacea
aspera
cardinalis
japonica
sempervirens
alternifolia
americanus
rubellus
punctata
biennis
laciniata
stricta
callosa
frutescens
polystachios
paniculatum
pumila
americana
lanceolata
pensylvanicum
scandens
virginianum
spp. many
fulgida
hirta
missouriensis
subtomentosa
triloba
humilis
azurea
officinalis
nuttallii
carolinense
dulcamara,nigrum?
rostratum
altissimum
caesia
juncea
petiolaris
ulmifolia
spp. many
asper
gracilis
helvola
umbellata
biflora
vulgare
officinale
dichotomum
campestre
blatteria
thapsus
canadensis
simplex
stricta

Sericea Lespedeza
Trailing Bush Clover
Korean Clover
Rough Blazing Star
Cardinal Flower
Japanese Honeysuckle
Trumpet Honeysuckle
Seed Box
Water Bugle
Bugle Weed
Dotted Monarda
Evening Primrose
Cut-leaf E. Primrose
Yellow Wood Sorrel
no common name
Beef-steak Plant
Wild Bean
Perennial Phlox
Ground Cherry
Pokeweed
English Plantain
Pinkweed
False Buckwheat
Virginia Knotweed

Leguminosae
Leguminosae
Leguminosae
Compositae
Campanulaceae
Caprifoliaceae
Caprifoliaceae
Onagraceae
Labiatae
Labiatae
Labiatae
Onagraceae
Onagraceae
Oxalidaceae
Compositae
Labiatae
Leguminosae
Polemoniaceae
Solanaceae
Phytolaccaceae
Plantaginaceae
Polygonaceae
Polygonaceae
Polygonaceae

Brilliant Coneflower
Black-eyed Susan
Missouri Coneflower
Sweet Coneflower
Brown-eyed Susan
Hairy Petunia
Blue Sage
Bouncing Bet
Sensitive Brier
Horse Nettle
Nightshade
Buffalo Bur
Tall Goldenrod
Wreath goldenrod
Early Goldenrod
Downy Goldenrod
Elm Leaf Goldenrod

Compositae
Compositae
Compositae
Compositae
Compositae
Acanthaceae
Labiatae
Caryophyllaceae
Leguminosae
Solanaceae
Solanaceae
Solanaceae
Compositae
Compositae
Compositae
Compositae
Compositae

Spiney Sowthistle
Ladies' Tresses
Wild Bean
Wild Bean
Pencil Flower
Tansy
Dandelion
Forked Blue Curls
Large hop Clover
Moth Mullein
Wooley Mullein
Rose Vervain
Narrow-leaf Vervain
Hoary Vervain

Compositae
Orchidaceae
Leguminosae
Leguminosae
Leguminosae
Compositae
Compositae
Labiatae
Leguminosae
Scrophulariaceae
Scrophulariaceae
Verbenaceae
Verbenaceae
Verbenaceae
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Verbena
Verbesina
Verbesina
Vernonia
Vernonia

urticifolia
alternifolia
virginica
arkansana
baldwini

White Vervain
Yellow Ironweed
Frostweed
Arkansas Ironweed
Ironweed

Verbenaceae
Compositae
Compositae
Compositae
Compositae
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Genus

Species

Common Name

Family

Agastache
Ambrosia
Ambrosia
Aster
Aster
Aster
Berlandiera
Bidens
Cacalia
Campanula
Campsis
Capsella
Cassia
Cirsium
Cirsium
Commelina
Convolvulus
Coreopsis
Coreopsis
Coronilla
Cunilla
Cuphea
Cuscuta
Datura
Daucus
Desmodium
Dianthus
Diodia
Diodia
Elephantopus
Erigeron
Compositae
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Eupatorium
Euphorbia
Euphorbia
Froelichia
Galium

nepetoides
artemesiifolia
trifida
anomalous
patens
pilosus
texana
bipinnata
muhlenbergii
americana
radicans
bursa-pastoris
marilandica
altissimum
discolor
communis
arvensis
pubescens
tripteris
varia
origanoides
viscosissima
spp.
stramonium
carotus
nudiflorum
armeria
teres
virginica
carolinianus
annuus

Yellow Giant Hyssop
Common Ragweed
Giant Ragweed
Early Aster
Spreading Aster
White Heath Aster
Green Eyes
Spanish Needles
Indian Plantain
Tall Bellflower
Trumpet Creeper
Shepherd's Purse
Wild Senna
Tall Thistle
Field Thistle
Asiatic Day-flower
Field Bindweed
Star Tickseed
Tall Tickseed
Crown Vetch
Dittany
Clammy Cuphea
Dodder
Jimson Weed
Queen Anne's Lace
Tick Trefoil
Deptford Pink
Poor Joe
Buttonweed
Elephant's Foot
Daisy Fleabane

Labiatae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Campanulaceae
Bignoniaceae
Cruciferae
Leguminosae
Compositae
Compositae
Commelinaceae
Convolvulaceae
Compositae
Compositae
Leguminacae
Labiatae
Lythraceae
Convolvulaceae
Solanaceae
Compositae
Leguminosae
Caryophyllaceae
Rubiaceae
Rubiaceae
Compositae
Compositae

altissimum
coelestinum
incarnatum
purpureum
rugosum
serotinum
corollata
cyathophora
gracilis
triflorum

Tall Thoroughwort
Mist Flower
Lavender Mist Flower
Joe Pye Weed
White Snakeroot
Late Boneset
Flowering Spurge
Wild Poinsettia
Cottonweed
Fragrant Bedstraw

Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Euphorbiaceae
Euphorbiaceae
Amaranthaceae
Rubiaceae
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Gaura
Gerardia
Glinus
Gnaphalium
Grindelia
Hedyotis
Helenium
Helenium
Helianthus
Helianthus
Helianthus
Helianthus
Helianthus
Heliopsis
Houstonia
Hypericum
Hypericum
Hypericum
Impatiens
Ipomoea
Ipomoea
Kuhnia
Lactuca
Lactuca
Lepidium
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Lespedeza
Liatris
Linaria
Lonicera
Lonicera
Melilotus
Melilotus
Mimulus
Mirabilis
Monarda
Monarda
Oenothera
Oenothera
Oxalis
Perilla
Petalostemon
Phaseolus
Phlox
Phyla
Physalis
Physostegia
Phytolacca
Plantago
Polanisia
Polygonum
Polygonum
Polygonum

longiflora
see Aureolaria
lotoides
obtusifolium
lanceolata
longifolium
amarum
autumnale
divaricatus
hirsutus
silphioides
strumosus
tuberosa
helianthoides
nigricans
hypericoides
punctatum
sphaerocarpum
capensis
hederacea
pandurata
eupatorioides
floridana
scariola,serriola
virginicum
bicolor
cuniata
procumbens
stipulacea
stuevei
virginica
aspera
canadensis
japonica
sempervirens
alba
officinalis
alatus
nyctaginea
fistulosa
punctata
biennis
laciniata
stricta
frutescens
candidum
polystachios
paniculatum
lanceolata
pumila
viginiana
americana
lanceolata
dodecandra
pensylvanicum
scandens
virginianum

Biennial Gaura
or Agalina
Carpet-weed
Sweet Everlasting
Gum Plant
Long-leaved Bluet
Bitterweed
Sneezeweed
Woodland Sunflower
Stiff Sunflower
Purple-disk S.
Pale-leaf Sunflower
Jerusalem Artichoke
Ox-eye
Narrow-leaved H.
St. Andrew's Cross
St. John's-wort
St. John's-wort
Jewel-Weed
Blue Morning Glory
Wild Potato Vine
False Boneset
Florida Lettuce
Prickly Lettuce
Peppergrass
Bicolor Lespedeza
Sericea Lespedeza
Trailing Bush Clover
Korean Clover
Stueve's Lespedeza
Slender Lespedeza
Rough Blazing Star
Blue Toadflax
Japanese Honeysuckle
Trumpet Honeysuckle
White Sweet Clover
Yellow Sweet Clover
Monkey Flower
Wild Four-o'clock
Beebalm
Dotted Monarda
Evening Primrose
Cut-leaf E. Primrose
Yellow Wood Sorrel
Beef-steak Plant
White Prairie Clover
Wild Bean
Perennial Phlox
Fog Fruit
Ground Cherry
False Dragonhead
Pokeweed
English Plantain
Clammy-weed
Pinkweed
False Buckwheat
Virginia Knotweed
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Onagraceae
Aizoaceae
Compositae
Compositae
Rubiaceae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Rubiaceae
Hypericaceae
Hypericaceae
Hypericaceae
Balsamaceae
Convolvulaceae
Convolvulaceae
Compositae
Compositae
Compositae
Cruciferae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Leguminosae
Compositae
Scrophulariaceae
Caprifoliaceae
Caprifoliaceae
Leguminosae
Leguminosae
Scrophulariaceae
Nyctaginaceae
Labiatae
Labiatae
Onagraceae
Onagraceae
Oxalidaceae
Labiatae
Leguminosae
Leguminosae
Polemoniaceae
Verbenaceae
Solanaceae
Labiatae
Phytolaccaceae
Plantaginaceae
Capparaceae
Polygonaceae
Polygonaceae
Polygonaceae
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Polygonum
Polymnia
Polymnia
Pycnanthemum
Ratibida
Rhynchosia
Rudbeckia
Rudbeckia
Rudbeckia
Rudbeckia`
Rudbeckia
Rudbeckia
Ruellia
Ruellia
Saponaria
Schrankia
Seymeria
Silene
Silphium
Silphium
Solanum
Solanum
Solanum
Solidago
Solidago
Solidago
Solidago
Spiranthes
Strophostyles
Strophostyles
Stylosanthes
Tanacetum
Taraxacum
Trichostema
Trifolium
Verbascum
Verbena
Verbena
Verbena
Verbena
Verbesina
Verbesina
Vernonia
Vernonia

spp. many
canadensis
uvedalia
pilosum
pinnata
latifolia
fulgida
hirta
laciniata
missouriensis
subtomentosa
triloba
humilis
pedunculata
officinalis
nuttallii
macrophylla
stellata
asteriscus
terebinthinaceum
carolinense
dulcamara,nigrum?
rostratum
altissimum
juncea
ulmifolia
spp. many
gracilis
helvola
umbellata
biflora
vulgare
officinale
dichotomum
campestre
thapsus
canadensis
simplex
stricta
urticifolia
alternifolia
virginica
arkansana
baldwini

Leaf-Cup
Yellow Leaf-Cup
Hairy Mountain Mint
Gray-Head Coneflower
Snoutbean
Brilliant Coneflower
Black-eyed Susan
Golden Glow
Missouri Cone Flower
Sweet Coneflower
Brown-eyed Susan
Hairy Petunia
Wild Petunia
Bouncing Bet
Sensitive Brier
Mullein Foxglove
Starry Campion
Starry Rosin-weed
Prairie Dock
Horse Nettle
Nightshade
Buffalo Bur
Tall Goldenrod
Early Goldenrod
Elm Leaf Goldenrod

Compositae
Compositae
Labiatae
Compositae
Leguminosae
Compositae
Compositae
Compositae
Compositae
Compositae
Compositae
Acanthaceae
Acanthaceae
Caryophyllaceae
Leguminosae
Scrophulariaceae
Caryophyllaceae
Compositae
Compositae
Solanaceae
Solanaceae
Solanaceae
Compositae
Compositae
Compositae

Ladies' Tresses
Wild Bean
Wild Bean
Pencil Flower
Tansy
Dandelion
Forked Blue Curls
Large hop Clover
Wooley Mullein
Rose Vervain
Narrow-leaf Vervain
Hoary Vervain
White Vervain
Yellow Ironweed
Frostweed
Arkansas Ironweed
Ironweed

Orchidaceae
Leguminosae
Leguminosae
Leguminosae
Compositae
Compositae
Labiatae
Leguminosae
Scrophulariaceae
Verbenaceae
Verbenaceae
Verbenaceae
Verbenaceae
Compositae
Compositae
Compositae
Compositae

1:05:24
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Buffalo National River, Rush Historic District, Morning Star Mines Interpretive Area

THE DIVERSITY OF PLANTS AT RUSH

Cheilanthes alabamensis, Alabama lip

Chionanthus virginicus, fringetree, a common

fern in crevice of limestone bluff, Ore Level Trail

tree in the mixed juniper-hardwood woodland

Sandwort, Minuartia patula, common ground cover on

Native limber honeysuckle, Lonicera dioica, much less

mine tailings

common than the exotic relative, Japanese honeysuckle

Amsonia tabernaemontana, blue star on gravel bar

Coreopsis pubescens var. pubescens in openings

IV- 84

Part IV. Burnetta Hinterthuer Botanical Survey of the Morning Star Mines Trail Unit

Ohio spiderwort, Tradescantia ohiensis with visitor

Blue-eyed grass, Sisynrichium campestre on Ore Level Trail

Bluets, Hedyotis pusilla, in the field of old barn site

Butterfly milkweed, Asclepias tuberosa

Green dragon, Arisaema dracontium, behind storekeeper’s

Giant blue lobelia, Lobelia siphilitica with visitor

house, Historic House Row Area
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Scrophularia marilandica, Carpenter’s square a figwort Polygonatum biflorum, Solomon’s Seal, with visitor in woods
behind Hicks Store

Amorpha fruticosa, false indigo, growing on Rush Creek
bank and gravel bar

Catalpa speciosa, the native catalpa along Rush Road

Asimina triloba, paw paw, growing in mixed woodland

Rosa setigera, climbing rose, along Rush Road
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Hamamelis vernalis, Ozark witch hazel with mostly
red flowers

Corylus americana, American hazelnut, male flowers

Ostrya virginiana, hop hornbeam, in flower

Female flower of the hazelnut, Corylus americana

Spigelia marilandica, Indian pink

Iris cristata, dwarf crested iris
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Matelea decipiens, climbing or oldfield milkweed

Orobanche unifolia, one-flowered broomrape, found on the

Juniperus ashei “glade”

Krigia biflora, false dandelion

Opuntia humifusa, cactus growing on rock outcrops

Collared lizard, mountain boomer, on Ore Level Trail

Interesting insect
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