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Executive Summary

This Natural Resource Condition Assessment (NRCA) report and accompanying geodatabase is
designed to give the resource managéohn Day Fossil Beds National Monument (JODA) a

better understanding of the condition of natural resources within and adjacent to their park.
Assessment of the natural resources was accomplished by conducting a thorough literature

review, evaluating existing data, and also collecting new data on arespzirk where

sufficient, reliable data for an assessment was not avaikafpleatic and upland habitats were

assessed and treated separatetiie reportSelected threats and stressord@A0 s nat ur al
resources were evaluated for the entire paflkrmation gained from this report will form the

basis for development of actions to reduce and prevent impairmg@Df6 s nat ur al resc
and assist in the development of desired future conditions through park planning processes

The studyidentified 3 project areacomposed 06™ level Hydrologic Unit Code (HUC)
watershedsurrounding each park umiith a 2 km bufferAll availablegeographical

information (GIS) was acquired for the project area to creafe@s1S Map Project File and
Geodatabas&his product is used to make all maps used in the report and analysis of
geographically based data. All siépecific data was compiled in GIS. Upland data is available in
digital database and the aquatic data is attached to this fdapd.and picturesere provided

for each upland and aquatic sample site along with a description of the site and assessment of
condition.

Upland sitesveresampledat 25 siteslistributed in3 park Units; Sheep Rock, Painted Hills, and
Clarna All were evaluated based time ecological site, as defined by soil typed an
established reference condition (Pellant 2005). Eadtogical sitaeceived a 5 level rating for
condition in 3 landscape attributes; soil stability, hydrologic function, and biotic integrity.
Overall,the soil stability and hydrologic function attributes were in good condiwiah,all but
one siterated nonseslight departure from reference conditiomle biotic integrity attribute
indicated many areas are not in good condition. Only 5 sitesratexin the nonslight
departure category (<21%), 9 fell into the sligmbderate category (21%0%), and 11 in the
moderate category (41:%80%).The main reason for the poor condition was attridhtioepast

land use practiceflie presence of noxious waseand wild/prescribed fires

Evaluation of orsite aquatic resources at JODA included an assessment of instream condition
and water quality of the John Day River, Rock Creek, and Bridge Creek based upon benthic
macroinvertebrate (BMI) indicatorBMI data were analyzed using an Eastern Oregon Benthic
Index of Biotic Integrity (IBI) developed for northeastern Oregamon-site wetland condition
assessment was conducted within JODA in 2007 (NPS 2008) and included riparian (or riverine)
wetlands. As sucladditional riparian evaluations were not conducted as part of this study.
Instead, BMI sites evaluated as part of this study were selected to overlap with riverine wetland
sites assessed as part of the 2007 study in an effort to identify a relational@prbeistream

and riparian condition.

IBI scores ranged &m 18 to 28 among thesdmplesThes e scor es f al | i nto t
Asevereodo i mpairment c | -alasscategoriesfor eagterrcQragatndent i mp
Oregon DEQ has used this indexevaluate ecological conditions in eastern Oregon streams
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outside of the Grande Ronde basin, they do not refer to this index as the eastern Oregon index
because oft$ limited applicability. Thé&kock Creek site, R15, and John Day River Site, R14B,
receival the highest IBI scores of 28, while Bridge Creek received the lowest score of 18.

Based on the Eastern Oregon IBI, Hilsenhoff Biotic Index (HBI) values f@ $ites anged

from 3.0 to 4.6which correspond to goeekcellent water quality conditions é@minimal

organic pollutionThis translates to minimal organic decomposition and oxygen consumption
resulting in moderatligh dissolved oxygen concentrations for fishe Rock Creek site, R15,
received the highest quality HBI score of 3.0, while thendd&y River, R14A, received the
lowest quality score of 4.6.

Past studieglentified 25 noxious or invasive specieseitherpotentiallyor physicallyexisting

in the park Of these only8 havenot physicallybeenidentifiedthroughdata collection projes
reviewed for this reporOf the 25, 19 are listed as Class B noxious weedbkdiyregonState

Weed Boardand yellow starthistle is the only one classiféexdhigh priority for controlClass T
Accurate mapping oveeds orsurrounding lands would alloJ O D Astaff to be more strategic

in the noxious weed management by being prepared for possible new invaders and cooperating
on control of existing specieSooperation with adjacent landowners, private and public, is the
most effective method to prevesmd control noxious weeds. To this end, JODA is a member of
the recently formed Grant County Weed Management Area, which has members of local, state,
federal, and private organizations.

Climatein the Pacific Northwest is predicted to have warmer, wetheters with an increase of

3.1° F. by 2030 and 5% increase in precipitation (Mote et al. 2005). Precipitation is predicted to
come more in the form of rain with smaller snow packs s&asonastreamflows shifing

markedly towardarger winter and sprinflows and smaller summer and autumn floWse 43
subbasins inthe Columbia River basihave their own subbasin management plafor fish and
wildlife butnonecomprehensively addresses reduced summertime flows under climate change.
Possible impacts tecosystem processes, communities, and/or species can only beetidress
through future natural resource plannargienhancd monitoring programbased on the

predicted climate changes.

Overall, JODA has many future challenges to achieve the stated dpsaledr resource
management (NP3006. Results of this report should assist park managers in identifying when,
where, and how to improve management practices, justify additional resources, and prepare for
the changes in environment that will directlypatt JODA natural and cultural resources.
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Introduction

Purpose and Scope

The mission of the Nat i onnmpdiredfhamatural@relcwturat e i s
resources and values of the national park system for the enjoyment of this and future
generationso ( Nat iTouapadldthis goalkthe ®ieector of the NPE9 9 9 )
approved the Natural Resource Challenge to@rage national parks to focus on the
preservation of the nationbés natur al heritage
expanded resource monitoring (National Park Service 1999). Through the challenge, 270 parks

in the national park systemene organized into 32 inventory and monitoring networks.

The Upper Columbia Basin Network (UCBbBYnsists of nine widely separated NBf&its

located in western Montana, Idaho, eastern Washington, and central Gradaof the Upper
Columbia Basin Netwdrinclude:Big Hole National Battlefield (BIHO), City of Rocks National
Reserve (CIRO), Craters of the Moon National Monument and Preserve (CRMO), Hagerman
Fossil Beds National Monument (HAFO), John Day Fossil Beds National Monument (JODA),
Lake RoosevelNational Recreation Area (LARO), Minidoka Internment National Monument
(MIIN), Nez Perce National Historical Park (NEPE), and Whitman Mission National Historic
Site (WHMI).

As part of the Natural Resource Challenge NRSWater Resources Division reced/an

increase in funding to assesaural resourceonditions in national pardnits. Management
oversight and technical support for this effo
Assessment (WA) ProgramTheWCA Program partnedwith the Pacific WesiRegion to

fund and overseanassessment at each parkhe Upper Columbia Basin Network (UCBN).

This report documents the results of the Natural Resource Condition Assessment (NRCA)
completed for the John Day Fossil Beds National MonunipbA).

Natural resource condition assessmamnsbroaescope ecologicassessments intended to

synthestefii nf or mati on product soO r epresoutcegstewadshipl e by
plannngand b) reporting to performance measures ¢
healtho goals. Three el ements are key to maki
performance reporting:

1. Build on data, information, and knowledge already asserthrough efforts of the
NPS hventory and MonitoringProgram, NPS science support programs, and from
partner collaborars working in and near parks;

2. Emphasize a strong geospatial component for how the assessment is conducted and in
the reslting information products;

3. Provide narrative and/or semuantitative descriptions of scienbased reference
conditions for park resources that will assist parks as they work to define Desired Future
Conditions through park planning processes. These referencei@aesnavill become
more refined and quantitative over time.



Information gainedrom this reporwvill form the basis for development of actions to reduce and
prevent impairment gbark resources through park and partnership effohtsgoals of the
naturalresource condition assessment are to:

¢ Determine the state of knowledge concerning overall natural resource condition
¢ |dentify information gaps and resource threats
e Assess overall ecosystem health

e Setthe stage to establish the context for management aciwhcollaboration

This report is designed to give park staff a momerime assessment of the natural resources
of JODA. This report will describe the natural resources of the park (both aquatic and upland),
determine the state of knowledge on theimdibon using existing data or new data collected at
priority sites for this project, identify information gaps, draw conclusions or hypotheses on the
condition of natural resources (unknown, degraded, unimpaired), identify resource threats or
potential isues affecting ecosystem health, and recommend further studies.

Study Area

Park Setting

Within the heavily eroded volcanic deposits of the scenic John Day River basin is a well

preserved fossil record of plants and animals. The fossil record spans arod® tbf the 65

million years of the Cenozoic Era (the "Age of Mammals and Flowering Plants") and is known
throughout the world. John Day Fossil Beds National Monument (JODA) was authorized by
Congress on October 26, 1974, and established in 1975. Tlieparkp ur pose 1 s to i d
interpret, and protect the geologic, paleontological, natural, and cultural resources along the
mainstem of the John Day River and to provide facilities that will promote and assist visitor
recreational enjoyment and understagdwf the monument.

JODA covers 14,056 acres and is geographically divided into three wegsyasedJnits; the

Sheep Rocknit, the Painted HilldJnit, andthe ClarnoUnit. Sheep Rock is the largddhit,

located a few miles northwest of Dayville in Gt&ounty Oregon The next biggednit is

Painted Hills, lying 10 miles northwest of Mitchell in adjacent Wheeler County. Also in Wheeler
County, is the smalle&tnit, Clarno,which is approximatel0 miles southwest of Fossil

Oregon All three Units support similar plant comomities, thoughndividual speciesn these
communities vary fronnit to Unit. The plant communities are classified as "intermontane
sagebrush steppe" with a mixture of dryland grasses, forbs, shrubs and Western juniper
(Juniperusoccidentali3 (McAdams 1999).

The Sheep Rock Unit (8,916 acres) inclu8esibunitsSheep Rck, Cathedral Rockand Foree

and is bisected by the John Day Ri¢eigure 1) The river meanders north through the gorge

and traverses the length of tbeit. The flanks of these hills are composed of sagebrush, grasses,

and juniper. Weathering and landslides have exposed raw earth colors that typify these paleosols
and volcanically derived geologic formations. Six prominent groups of strata occur: the

Rattlesnak, Mascall, Picture Gorge basalt, Clarno, Goose Rock, and John Day. Flora and fauna
fossils of the Tertiary period have been found in the Sheep Rock UnitJmhialso includes

the 200acre James Cant Ranch tl@tludesranch structures and hay fieJdgsn d t he par ko6s

2



administrative officesCant Ranch is listed on the National Register of Historic Places as
representative of local ranching activity. Approximately 74 acres of the ranch bottomlands are
leased and continue to be irrigated and harvestduafor
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Figure 1. Map of the Sheep Rock Unit in JODA.

The Painted Hills Unit (3,129 acres) is a series of shipatulptured hills and ridges that are
rounded, folded, and colored in deep pastel reds, golds, andigfise 2) The hills are

virtually devoid of vegetation except for specially adapted flowering plants found in narrow
draws. The Painted Hills include the oldest part of the John Day Formaiioimtermediate age

in the John Day Fossil Beds story. The matiiored hills of thisUnit result from volcanic ash
depositions metamorphosed over time by physical and chemical interactions. Significant leaf
imprint and mammalian fossils are found in tbisit. The formations of the Painted Hillinit

are extremely fragiland vehicular traffic is limited to maintained roads.

The Clarno Unit cover$,969 acres anid the northernmost of the thrémits. The most
prominent feature is the towering palisades, rising sharply from the valley floor and forming
craggy pinnacles {gure 3). The palisades are a series of sharp,aliffo 150 feet high, formed
from a series of volmic asHaden mueflows. Located within the Unit is Camp Hancockl @
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Figure 2. Map of the Painted Hills Unit in JODA.

acre facility owned and managed by the Oregon Museum of Science and Intlstgyound

cover in the Clarno Unit is dominated by big sagebfdstemisia tridentaty scatteredvestern
junipers(Juniperus occidental)lsand grasses. Interest in this area has historically been centered
upon the fossils of the Clarno nut beds and maihquarry. The Clarno nut beds are an

important occurrenckecause the plant remains arenpineralized seeds and nuts (most fossil
floras yield mainly impressions of leaves). The Clarno Mammal Quarry contains a good
representation of large mammals.

Elevation at JODA ranges from approximate)$8D feet in the Clarndnit to a high point of
approximately 4114 feetalongthe eastern boundary of the Sheep Rock Unit. The majority of the
monument, includingnuch of the Painted Hills, lies within@D05to 2,500elevation

Eight plant species found in JODA are considered rare or threatened (Youtie and Winward
1977). These plants include John Day milkvetsst(agalus diaphangspauper milkvetch
(Astragalusmisellus var. misellysyellow hairy paintbrushGastilleja xanthotrich John Day
chaenactisGhaenactisneyii, He n d e r s obomasumlhendessonjibarral cgctus
(Pediocactus simpsonii var. robustjpcrested tongue penstemdteqistemon erigherus var.
argillosug and belled cinquefoilRotentilla glandulosa var. cinquefjil
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Figure 3. Map of the Clarno Unit in JODA.

A total of 5 species of amphibians and 12 species of reptiles were documented in the monument
in 2002 and 2008Rodhouseet al. 2004). Only two expected species of herpetofauna, the pygmy
short horned lizard and the rubber boa were not confirmed in JODA. A unigue and isolated
population of western whiptail lizard was found in the Foree portion of the Sheep Rock Unit.

Over 3 species of vertebrates listed as state or federal species of concern have been documented
in JODA during recent inveaties. However, only thieull trout (Salvelinus confluentyignd
steelheagOncorhynchus mykissre listed as threatened under thdeal Endangeredpecies

Act.

From 1986 to 208 over 110621 peopleannuallyvisited John Day Fossil Beds National
Monument(Figure4) Over half of t he p aakaddsSepiemiser A at i on
2004 visitor study, conductdxy the Universityof Idaho, found the majority ofisitorsto the

park were there for thi@rst time. An overwhelming number dwt visit the park with a guided

tour group, but rather traveh their own to view the spectacular scenery and warttbus

fossil beds. Morethana | f o f t h edailprarCregon with the nemhamdesvisiting

primarily from neighboring states and a small percentage from othertriesSNPS 2006)
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Figure 4. Visitor use per year for JODA from 1976-2008.

Land Cover

The primary vegetatin type in JODA is sagebrush steppe consisting of sagebrush or shadscale
and a variety of bunchgrasses. Moist alkaline flats support-&thatiant greasewood. Along the
John Day River and tributaries that flow through the monument, vegetation consigteves,
cottonwoods, and a variety of sedges and forbs. Juniper woodlands are also an important
vegetation type in the monument that has expanded over the past 100 years due to fire
suppression.

Vegetation data was availabl®in the LANDFIRE pogram(USFS and USGS 2008).

Vegetation maps were created through predictive modeling using a combination of field

reference information, 1992004 Landsat imagery, and spatially explicit biophysical gradient

data. Map units were derived from National Vegeta@tassification System (NVCS)

Ecological Systems classification (Comer et.al. 2003). The data was clipped by the watershed
boundaries (descr i bed secton,tthenesunimarizéddbywclassgndfi Wat e r
mapped for each of the JODA Units watershesh.

The Clarno Unit watersheds (51,398 acres) are dominated by Wyoming sageblueihunch
wheatgrasgPseudoroegneria spicaté32.51%) and Wyomingig sagebrusifAretimisia
tridentataspp.wyomingensis(23.59%) with little agriculture or developadeas (Table,1
Figure 9. The Painted Hills watershed39,864 acres) are dominated by Big Sagebrush
bluebunch wheatgrag8gropyron spicatum(40.34%) and Wyomingi@) sagebrush (33.06%)
also with less than 2% of the watersheds in agriculture or devdepesl (Table 2Figure §.
The Sheep Rock watershed4.8,429 acres) are dominated by bagebruskbluebunch
wheatgrass (36.59%) and wyominig Bagebrush (13.63%) also with less than 3% of the
watersheds in agricuire or developed lands (TableRBgure 7). Over 25% of the Sheep Rock
watersheds are occupied by tree dominated vegetation, mainly pondero$imisgbnderosa
and Douglas firPseudotsuga menizsii).



Table 1. List of ecological systems found in the JODA Clarno Unit watersheds.

NVCS Ecological Systems Acres Percentage
Agriculture 1,074 2.09%
Barren 214 0.42%
Big Sagebrush-Bluebunch Wheatgrass 16,712 32.51%
Bluebunch Wheatgrass 64 0.12%
Bluegrass Scabland 11,163 21.72%
Cottonwood-Willow 527 1.03%
Curlleaf Mountain-Mahogany 21 0.04%
Developed 541 1.05%
Idaho Fescue 139 0.27%
Interior Douglas-Fir 92 0.18%
Interior Ponderosa Pine 200 0.39%
Introduced Upland Vegetation - Herbaceous 3,508 6.82%
Low Sagebrush 2,708 5.27%
Mountain Big Sagebrush 448 0.87%
Rough Fescue-Bluebunch Wheatgrass 720 1.40%
Western Juniper-Big Sagebrush-Bluebunch Wheatgrass 853 1.66%
Wyoming Big Sagebrush 12,125 23.59%

Total 51,398




Figure 5. Map of NVCS Ecological Systems in the Clarno Unit watersheds.
























































































































































































































































































































































































































