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INTRODUCTION

The following report summarizes information gathered from the
archaeological survey performed at Gran Quivira National
Monument by New Mexico State University (NMSU) under Order
No. PX7029-0-0697. The actual survey was done by the author
and Michael Taylor during the fall of 1980 and the spring of
1981. A total of 23 new sites, along with 859 1isolated
occurrences, were recorded during the course of the survey.
The site forms, maps, field notes, air photographs, and
photographs generated by the work are not part of this report
as these items have previously been submitted to the National

Park Service (NPS).

The Gran Quivira National Monument was established in 1909 by
presidential proclamation, signed by William H. Taft. At
that time, it totaled approximately 160 acres. In 1919,
President Woodrow Wilson issued a proclamation adding about
400 acres to ﬁhe Monument. These 560 acres comprised the
entire Monument area until 1959 when a land exchange program
took place, adding about 50 acres and bringing the Gran

Quivira Monument to its present size of 610 acres.



On December 19, 1980, President Jimmy Carter signed Public
Law 96-550, which changed the name of Gran Quivira National
Monument to Salinas National Monument. The law also
authorized the Secretary of the Interior to add 466 acres of
land to the Monument, so as to include the state monuments
Abo and Quarai. Thus, Gran Quivira, Abo and Quarai became

officially the Salinas National Monument.

In many respects, this concept was a very appropriate one.
It is virtually impossible to deal with the "Pueblo de las
Humanas" (Gran Quivira) without considering the other large
pueblos in the immediate region. The transfer of Abo and
Quarai from the State of New Mexico to the NPS places three
important ruins of the region under the protection of one
agency and will hopefully result in a more viable regional

concept for the visitor to these important monuments.

The contract called for an archaeological survey of all
cultural resources within Gran Quivira National Monument. A
100 percent survey can be defined in a number of ways (e.g.
Bureau of Land Management [BLM] requires archaeologists
walking transects not more than 30 meters apart). But, no
matter how close the transects, no survey ever records 100
percent of the archaeological information present. This
problem is due to the presence of subsurface materials and

structures and variation in angle of 1lighting, vegetation



cover, observation skills of the observer, transect distance,
etc. The actual survey was conducted by walking parallel
transects 7-10 meters apart. By utilizing this close
interval, it was felt that it would be hard to miss any

concentrations of cultural material or sites.

The survey did locate a number of probable pithouse villages.
Although pithouses were known to exist on the Monument, it
now appears that the Monument area had a great number of
pithouses present. These, coupled with a sizable pithouse
village on Jack Kite's nearby property, indicate that this
area had a large population even before the blue-gray

limestone pueblos were built.

Three definite dams and their catchment basins were recorded
during the survey. Historically, water was a problem at Gran
Quivira. There is no reason to believe that this was not
always the case even before the advent of the Spaniards,
although with the advent of the Mission System and its
associated livestock, water problems increased as the mission
herds multiplied. The importance of water 1s evident in
Father Feitas' description of 32 wells within a quarter of a
league of the pueblo (Hackett 1937:162), and the number of
dams and catchment basins built and utilized in adjacent

monument areas.



Two late homestead sites were identified on the Monument, one
in the extreme northeast portion of the Monument and the
other in the extreme northwest part of the Monument. Both

probably were initially occupied before the 1930's.

This survey raised a number of questions that still cannot be
answered. Site GQ-20, a dugout area with a 1large pile of
rock debris and a fair sherd scatter remains a mystery to the
author. Sites GQ-5 and GQ-6 are on low lying alluvial fans
and have large areas of sherd scatters, their ceramics span

time from Jornada wares through at least Glaze V.
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PHYSIOGRAPHY

LOCATION AND LOCAL GFOMORPHOLOGY

The 6l0-acre Gran Quivira National Monument 1lies on the
boundary line of Socorro and Torrance counties (Figure 1).
This line is also the base line between the north and south
townships for the State of New Mexico. The Monument's
latitude is 34 degrees, 16 minutes north, and the longitude
is 106 degress, 5 minutes west. The 1legal descriptions of

the land within the Monument are as follows:

S 1/2 of S 1/2, Sec. 34, T1IN, R8F, NMPM
S 1/2 of sW 1/4, Sec. 35, TIN, R8F, NMPM
N 1/2 of NW 1/4, Sec. 2, Tl1S, R8F, NMPM
N 1/2 of N 1/2, Sec. 3, TlsS, R8F, NMPM
N 1/2 of NE 1/4, Sec. 4, T1S, R8F, NMPM
The ruins themselves are situated on a narrow, east-west

oriented ridge of gray San Andres limestone (Figure 2).
These limestone outcrops provided the main building material
for the pueblos; later the same material was used for the
construction of both churches. The natural bedding planes
and fractures of the outcrop allowed the use of the limestone
without any need for further shaping of the quarried

material.
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The Monument is covered with intrusive Tertiary
igneous/granite sills that reach the surface through the
sedimentary San Andres formation laid down during the late
Permian. The nature of the limestone in the local San Andres
formation, coupled with the local <closed basin evaporation
and absorbtion, has produced a Karst topography with 1its

associated depressions (sinkholes) throughout the region.

THF. GROLOGICAL SFQUENCFE OF THE REGION

Bates, et al. (1947) states that 3,750 feet of sedimentary
rocks are exposed above the pre-Cambrian basement complex.
These sedimentary rocks are overlain by Quaternary deposits
which are comprised of local sands and-gravel, most are the
result of the wearing down of the pre-Cambrian masses im the

exposed mountain areas of the region.

The following (Table 1) lists in descending order the age of

the various sediments in the area.

Table 1: Stratigraphy of the Region

Name Age
Local sands and gravel Quaternary
San Andres formation Permian
Glorieta sandstone (upper Yeso) Permian
Yeso formation Permian
Abo formation Permian?
Bursum formation Permian?
Madera limestone Pennsylvanian
Sandia formation Pennsylvanian
Pre-Cambrian Pre-Cambrian

10



San Andres Formation
The San Andres limestone at its type station is described by
Needham and Bates (1943:1664-1666) and named by Lee
(1909:12,29) for a locale in the San Andres Mountains 1in
southern Socorro Country. According to Needham and Bates
(1943:1664-1666), the San Andres formation at its type
station is 593 feet thick. However, Bates et al. (1947:34)
doubts i1f the formation is more than 200-300 feet thick 1in

the Gran Quivira guadrangle.

The San Andres formation is comprised of limestone, sandstone
and gypsum. The formation 1is suspectible to solution
cavities and their resultant Karst topography. Surface
exposures tend to weather to rough fretted surfaces. The San
Andres formation is the one exposed throughout most of Gran

Quivira.

Glorieta Sandstone
Keyes (1915:2,7) named the Glorieta sandstone formations. No
type locality was given but it is probably derived from the
sandstone found on Glorieta Mesa. In 1919, Hager and
Robitaille assigned the Glorieta sandstone to the Permian

Age.

The characteristics of the Glorieta is that of a yellow/white

sandstone, moderately compacted with a high resistence to

erosion. Bates et al. state "...at nine 1localities 1in the

11



quadrangle, the Glorieta ranges in thickness from 275 feet in
the northern part to 150 feet in the southern part (Bates et

al., 1947:33).

Yeso Formation

The type site for the Yeso formation 1is from the Mesa de

Yeso, located 12 miles northeast of Socorro. The Yeso
formation was named and described by Lee (1909:12) and
redescribed by Needham and Bates (1943:1657-1661). Bates

describes the lithology of the formation:

...the gypsums of the Yeso formation are white and

gray and generally contain thin partings of shale

and silt; the sandstones are mostly buff to

orange-pink and are fine and silty; and the silts

and shales are variegated (Bates 1947:31).

Abo Formation

In 1909 Lee (1909:12) named a series of dark-red sandstone in
Abo Canyon the Abo formation. Later Needham and Bates
(1943:1654-1657) described the type locality near the road
that leads to the Abo Ruins. The Abo formation reaches a
thickness of 914 feet at the type station, and 1is probably

Permian in age although there is conflicting evidence for its

age.

Bates describes the lithology of the formation:

The Abo formation in the Gran Quivira quadrangle
consists of dark-red shale (about 70 percent) and
sandstone and arkose (about 30 percent). The
shales are characteristically muddy, and some beds
are micaceous.

12



Bursum Formation
The Bursum formation and its type site was defined by Wilpolt
et al. (1946). The formation is 250 feet thick at its type
site and is assigned to the Permian although as in the Abo

formation there is conflicting evidence for its age.

The Bursum formation consists of arkosic sandstone, shale and
conglomerates in the lower beds and marine limestone and

shale in upper stratigraphic beds.

Madera Limestone
Keyes (1903) gives the name Madera 1limestone to the upper
Pennsylvanian limestone found in the Sandia Mountains. The
limestone is 1,102 feet thick in Abo Canyon. The Madera
limestone has two components, an arkosic limestone 1in the
upper part and a marine limestone member of gray dense and

cherty limestone.

Sandia Formation

Herrick (1900) applied the name Sandia formation to a section
of shale, sandstone and conglomerate section of the Sandia
Mountains in 1900. Bates et al. describes the 1lithology of
the formation:

The upper member of the Sandia formation consists

of light gray siliceious quartz-pebble conglomerate

containing plant fossils; pink and gray

cross:bedded sandstone and conglomerate with pink

angular feldspar fragments up to half an inch 1in
diameter and subround quartz pebbles up to one

13



inch; and softer material, presumable shaly, that
is largely covered. 1In the slopes north of Abo
Canyon the member is represented by beds 133 feet
thick, but as the lower beds are absent through
faulting this is not a full thickness. In Los
Pinos Mountains the member has a maximum thickness
of 350 feet (Bates 1947:20-21).
Pre-Cambrian Rocks
The Pre-Cambrian rocks probably exceed 10,000 feet in
thickness and are continuous with those of the Los Pinos
Mountains to the southwest. The lithology of this basement

complex is quartzite and schist, which is intruded by coarse

granites.

TECTONICS

To the west of the Monument lies the wooded Jumano Plateau
and the Los Pinos Mountains. Thirty miles to the northwest
lie the Manzano Mountains. To the north the Jumano Plateau
also slopes in from the west and north. Twenty miles to the
northwest lie the Pre-Cambrian Pedernal Hills. Fifteen miles
to the east lie the Gallinas Mountains, with the Carrizo and
Sierra Capitans in its background. To the south lie a series
of low juniper covered hills that stretch toward the Sierra
Blanca. These surrounding mountains have produced a closed
basin drainage system for the region. However, most of the
water falling in these ranges seldom reaches the lower

basins.

14



The Manzano Mountains
Throughout the Manzanitas section of the Manzano Mountains,
the Pennsylvanian strata lie nearly flat on the Pre-Cambrian
granite. Farther south the sedimentary strata are more
tilted, the younger strata have been eroded down or
completely off. The exposed facade on the west is
Pre-Cambrian granite. The highest point within the Manzano
range is Manzano Peak whose summit is 10,098 feet above sea

level.

Los Pinos Mountains
The Los Pinos Mountains 1lie south of the Manzanos. The
western slopes are comprised of Permian and Pennsylvanian
strata which overlie the Pre-Cambrian basement granites. The
highest peak is Whiteface Mountain whose summit is 7,530 feet

above sea level.

Gallinas Mountains
The Galinas Mountains lie east of Los Pinos Mountains, with

Gran Quivira inbetween.

Gallinas Peak is the highest point within the range, whose
summit is 8,637 feet above sea level. Gallinas Peak 1is a
laccolith formed by an intrusion of granite through the

Pennsylvanian and Permian strata.

15



Carrizo and Capitan Mountains
These mountains are essentially laccoliths in which igneous
intrusives have been forced rthrough the Pennsylvanian and
Permian strata and in which much or the overlying strata and
sediments have been removed through erosion. Carrizo Peak is
9,656 feet above sea level and the summit of Capitan Peak 1is

10,083 feet above sea level.

Sierra Blanca Range
This range with Sierra Blanca Peak at 12,003 feet above sea
level dominates the eastern mountains. This range is
essentially the remains of extensive volcanic activity. It
is made up of igneous tuff and flows. There is evidence that
during the Pleistocene that parts of the slope of Sierra

Blanca were glaciated.

SOILS

There are two excellent references (Bourlier et al. 1970;
Lopez and Cox 1979) available for the soils of the area. The
reader is referred to these two excellent works, even though
the author is somewhat familiar with soils, he does not feel
that their descriptions could be improved upon without an
additional soil survey and soil testing program. The
descriptions of both sets of studies are briefly abstracted

for the benefit of the reader.

16



Bourlier et al. (1970) gives an excellent overview and aerial
outlines of the soils present in Torrance County which
includes only the northern half of Gran Quivira National
Monument. However, only two types are present: (1) the
Otero and Palma soils [OP], and (2) Chupadero loamy fine sand

[CM] (Figure 3).

Cm Chupadera Loamy Fine Sand 5 to 15 Percent Slope

This soil is subject to severe wind erosion when
not protected with adequate plant cover. It has
low capacity to store moisture. The surface layer
takes in water rapidly, and internal drainage 1is
rapid above the bedrock. Plant roots penetrate
easily but are restricted mainly to the material
above the weathered bedrock. Surface runoff 1is
slow.

This soil is suited to production of native
grasses. Grazing should be managed so that plants
can increase in vigor and density and so help to

control wind erosion. The vegetation consists
mainly of blue grama, sand dropseed, little
bluestem, New Mexico feathergrass,

needle-and-thread, snakeweed, and moderate to thick
stands of pinyon and Jjuniper (Bourlier et al.
1970:18-19).

Op Otero and Palmer Soils 1 to 9 Percent Slopes

These sandy soils are easily eroded by wind when
they are not adequately protected by plant cover.
They absorb water rapidly and have a moderate
capacity to store moisture for plants. They
release the moisture readily, and plants respond
quickly to rainfall. Surface runoff 1is slow to
very slow, and internal drainage 1is medium to
rapid. Fertility is low, and the organic-matter
content is low.

These soils are used mainly for production of
native forage. VYields are less affected by lack of
rainfall than are yields on finer textured upland
soils. Sand dropseed, blue grama, and yucca make
up most of the native forage 1in areas in the

17
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eastern part of the survey Area. The most common

plant cover in the southern part of the Area 1is

made up of light to moderate stands of pinyon and

juniper and an understory of sand dropseed, blue

grama, sand sage, yucca, and cactus (Bourlier et

al. 1970:34).
The other more detailed soil survey by Lopez and Cox (1979)
was done under contract by Farth Fnvironmental Consultants,
Inc. for the National Park Service. In this soil survey, six
soil units were discussed (Figure 4): (1) Royosa [RO];
(2) Otero - Palma - Complex [OP]; (3) Otero - Palma -
Chupadera Complex [OT]; (4) Otero - Palma - Chupadera Complex
[OC]; (5) Chupadera [CH]; (6) Disturbed Areas [DI]. Soil
units (3) and (4) differ in the degree of slope of the

surfaces on which they occur.

The following are soil descriptions of the mapping units

taken from Lopez and Cox, 1979:

RO Royosa Loamy Fine Sand, 1 to 8 Percent Slopes

The unit consists of deep, well or somewhat
excessively drained soils that formed in eolian
material from mixed sources....In a representative

profile, the surface layer is 1light brown loamy
fine sand, about 5 inches thick. The substratum is

reddish yellow loamy sand, several feet
thick....This unit occurs on nearly level to
sloping low hummocky wuplands. The map unit 1is

found in the southwestern part of the survey area.
The soil has a rapid permeability and surface
runoff is slow. The available water capacity 1is
about 2.8 to 4.4 inches and effective rooting depth
is about 60 inches. Water erosion hazard is slight
and wind erosion hazard is severe.

19



0¢c

To Mountalnalr

-

@ GRAN QUIVIRA

0T 0P

\

\g}a 1/ o1 tH
0P o7
oP

oc oc

or
S 34

CH DI
CH a CH ¢ o1

SEC.4

RO
RO

/)D

CH

AV/OL

<}EE‘3

oc I’n\\é>
mTORRANCE CO To Claunch
L T1s. soconno\ CO.

To Bingham

o
i

SCALE

A
0 400 800fest

—t—
0 120 240meters

Figure 4: Soils As Defined By Lopez and Cox 1979.

Complex; OT = Otero-Palma-Chupadera Complex, 0-8
CH = Chupadera Loamy Fine Sand; DI = Disturbed

Chupadera Complex,
Area.

8-15 Percent Slopes;

LEGEND

— W — water line

e FO2d 8

o

old misslon

visitor center

RO = Royosa Loamy Fine Sand; OP = Otero-Palma

Percent Slopes; OC = Otero-Palma-



OP Otero-Palma Complex, 0-8 Percent Slopes

This mapping unit consists of 50 percent Otero fine
sandy loam, 40 percent Palma fine sandy loam, and
about 10 percent inclusions

This complex occurs on nearly level to sloping open
grassland areas. The Otero soils are as described
for Otero Series and Palma soils are as described
for Palma Series. The Otero and Palma Series have
a rapid permeability and surface runoff 1is slow.
Available water capacity is about 6.0 to 7.2 inches
and effective rooting depth 1is greater than 60
inches. Water erosion hazard is slight and soil
blowing hazard is moderate to severe depending on
the amount of protective or vegetative ccver.

OT Otero-Palma-Chupadera Complex, 0-8 Percent
Slopes

This mapping unit consists of 40 percent Otero fine
sandy loam, 30 percent Palma fine sandy 1loam, 20
percent Chupadera fine sandy 1loam, and about 10
percent inclusions.

The unit occurs on nearly level to sloping ridges,

sideslopes, and swales. Otero and Palma soils
occur on toeslopes and swales, and Chupdera soils
occur on sideslopes and ridges. The Otero soils

are as described for Otero Series and Palma soils
are as described for Palma Series. The Otero and
Palma Series have a rapid permeability and surface
runoff is slow. Available water capacity is about
6.0 to 7.2 inches and the effective rooting depth
is greater than 60 inches. Water erosion hazard is

slight and soil blowing hazard is moderate. The
Chupadera soils are as described for the Chupadera
Series. This soil has a moderately rapid

permeability and surface runoff is moderately slow.
Available water capacity is about 2.8 to 3.6 inches
and effective rooting depth is less than 40 inches.
Water erosion hazard is moderate and soil Dblowing
hazard is moderate.

OC Otero-Palma-Chupadera Complex, 8 to 15 Percent
Slopes
This mapping unit consists of 35 percent Otero fine

sandy loam, 30 percent Palma fine sandy loam, 25
percent Chupadera and about 10 percent inclusions.

21



The unit occurs on sloping to moderately steep

ridges, sideslopes, and swales. Otero and Palma
soils occur on swales and toeslopes, and Chupadera
soils occur on sideslopes and ridges. The Otero
soils are as described for Otero Series and Palma
soils are as described for Palma Series. These

soils have a rapid permeability and surface runoff
is moderately slow. Available water capacity 1is
about 6.0 to 7.2 inches and effective rooting depth
is greater than 60 inches. Water erosion hazard is

moderate and soil blowing hazard is moderate. The
Chupadera soils are as described for Chupadera
Series. This soil has a moderately rapid

permeability and surface runoff is moderately slow.
Available water capacity is about 2.8 to 3.6 inches
and effective rooting depth is less than 40 inches.
Water erosion hazard and soil blowing hazard are
both moderate to severe.

CH Chupadera Loamy Fine Sand, 0 to 15 Percent
Slopes

This mapping unit is composed primarily of that
soil described as the Chupadera Series. This unit
occurs on nearly level ridge tops to moderately
steep sideslopes. This soil has a moderately rapid
permeability and surface runoff 1is moderate to
slow. Available water capacity is about 2.8 to 3.6
inches and effective rooting depth is less than 40
inches. Water erosion hazard is moderate and soil
blowing hazard is moderate.

DI Disturbed Area, 0 to 10 Percent Slopes

The Disturbed Area includes the ruins and that area
around the ruins. The soil 1in the area is
classified tentatively into the Fntisols soil
order, which is the highest level of categorization
in the soil classification system. The soils are
characterized by an Anthropic Fpipedon, which
indicates the soils developed under human
habitation. The unit consists of shallow to deep,
generally skeletal soils. They formed wunder the
influence of the long-continued use of the soil by
man as a place of residence. The disturbed area
occurs on a knoll of a ridge and on its sideslopes.

22



CLIMATIC CONDITIONS

The general climate around Gran Quivira National Monument has
a great variation season to season and between adjacent
geographical areas. Climate variation is due to the natural
variations of altitude and gecgraphical features of the area.
The climate also tends to fluctuate through the years, the
cyclic pattern of wet and dry periods being the most crucial
for marginal agricultural economies. The controlling factors
that result in climatic differences from one area to another
are (1) latitude, (2) location with regard to moisture laden
winds, and (3) differences 1in elevation (Tuan et al.
1973:186-188). There are no nearby long range weather
stations, the closest ones being Socorro to the west and

Tajique to the north.

The project area 1is 1located 25 miles south-southeast of
Mountainair, New Mexico, at a latitude of 34 degrees 16
minutes north, and a longitude of 106 degrees, 5 minutes
west. The altitude of the Monument proper varies from 1926
meters (6,320 feet) above sea level in the southwest portion
to 2000 meters (6560 feet) above sea level 1in the central
portion. This altitude is about 1000 feet above the average
elevation for the state of New Mexico. The prinicipal
sources of moisture for precipitation are the Pacific Ocean,
750 miles to the west and the Gulf of Mexico, 750 miles to

the southeast.



PRECIPITATION AND TEMPERATURFE

The project area receives about 16 inches of rain per vyear
(Tuan et al. 1973:18). The 1largest amount of this
precipitation falls during the summer months when moist
tropical air flows inland from the southeast due to the
anticyclonic circulation of the subtropic high cells 1located
in the Gulf of Mexico. These summer rains account for over
half of the annual rainfall (Figures 5-9). During the winter
months, air currents from the northwest wusually bring
moisture in the form of snow from the Pacific air masses
coming in from the west coast. However, these are generally
expended before crossing the western and central New Mexico
mountain ranges producing a "rain shadow" effect on the

region.

Temperatures range from -20 in the winter to 105 degrees
Fahrenheit in the summer. The area also experiences strong

spring winds as does most of New Mexico.

Due to the altitude of the project area, the frost-free
growing season is only about 160 days long (Figure 10). The
short growing season coupled with the lack of perennial water
has historically allowed only dry land farming. Historically

beans and corn were the major crops in the area.
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Corn was the principal crop of Las Humanas (Hayes 198la:10)
and a large amount of corn was obtained during the Mound 7
excavation. In 1958, Richard Howard (Howard 1958) planted
two crops of maize (May and July) at Gran Quivira within a
small plot. The planting corn was obtained from Mesa Verde.
Howard further states:
At no time during the season was the plot irrigated
or fertilized artifically. I did, however,
manually pollinate some of the silks because of the
small amount of maize which was planted (Howard
1958:1).
Howard's experiment showed that a major corn crop could be
planted in May and smaller later plantings could be planted
until July which would provide the 1local inhabitants with

fresh corn until October.

Howard's (1958:2) precipitation table is reproduced here for

reference.

Actual Normal
May 0.50" 1.12"
June 0.53" 1.24"
July 1.13" 2.43"
August 3.54" 2.93"
September 2.58" 1.96"
October 1.38" 0.95"
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The relative success of bean farming in the area can be
attributed to the fact that beans can be planted rather late
avoiding late, killing frosts and usually reaching maturity
before the first killing frost of the fall. This pattern
also allows the crop to benefit from the precipitation that

falls during the summer months.

GROUND AND SURFACF WATFER

During the summer, early fall and other months of heavy
rainfall, there are a number of playas that hold some water
for short periods of time. Twenty-five miles to the
north/northeast is lccated the largest of these ephemeral
lakes, Laguna del Perro (Lake Fstancia during the
Pleistocene), which retains water especially during the rainy
season for most of the year. Laguna del Perro seldom holds
more than a foot of water, even though it stretches for

twelve miles in length and is almost a mile wide.

The Fstancia Basin today is a flat, grassy, closed valley
with an elevation of about 6,000 feet above sea level.
During the late Pleistocene, water covered the FEstancia Basin
(Lake Fstancia) with depths of up to 150 feet and covered an

area of about 450 square miles (Meinzer 1911:18).

In order to maintain a lake level of that magnitude, Leopold

(1951:164, 166) postulated that Lake Fstancia must have

32



existed at a time when temperature was lower and
precipitation greater than present. Leopold further
postulates that the snowline 1is depressed 150 meters,
therefore: July temperatures lowered 16.2° F; January
lowered 5° F., and intervening months proportionately. This
had the effect of reducing the annual mean temperture by
11.8° F. Antevs, in analyzing the last glaciation of Cary
Age, states:
The mean June-September temperature in the state
could then have been about 10° F. 1lower, and the
annual precipitation over pluvial Lake Fstancia,
some 9 inches greater than now. On the latitude of
Santa Fe, the snowline and the life- and
climatic-zones stood 4,000 feet 1lower than at
present (Antevs 1954:189).
It is along the old lake shore lines that early man sites
were recorded by Lyons (1969). The lake water during this

time period was probably not very saline and provided a good

potable water supply.

The Fstancia valley to the north and the Mesa de las Jumanos
are essentially closed basins. The pattern of interior
drainage within the old basins results in a number of playas
that have gathered runoff which has resulted in mineral
deposits, mostly in the form of salt, giving the area 1its

Spanish name the Salinas.

The Salinas Region, except for the slopes of the Manzanos, 1is

entirely devoid of perennial streams or rivers. The heavy



summer rains and the melting snow of the spring sometimes
leaves the many shallow alkali playas and salt 1lakes with
standing water, but these all dry up and disappear during
times of drought. While some subsurface water is available,
good potable water is very scarce. Most well water comes
from the Yeso formation and is generally chemically
unsuitable for drinking or irrigation, but is used 1in some
areas for watering livestock. Bates et al. summarizes the

available ground water in the region:

Records of drilling for water are so scanty that it
is impossible to present a detailed picture of the
ground-water resources of the quadrangle. Water is
known to have been found 1in recent sands and
gravels, in the Joyita sandstone member of the Yeso
formation, and in a sandstone of the Abo formation.

Shallow wells reaching only into wunconsolidated
arroyo sands and gravels have been dug or drilled
at numerous places especially to the west of
Chupadero Mesa. The volume of water produced 1is
low but is generally sufficient for a family's
domestic needs and for watering a small number of
cattle.

Although several wells on Chupadera Mesa have been
drilled through the San Andres formation, it has
been found that the underlying Glorieta sandstone
is not a water-bearer and the wells have been
carried deeper into the upper beds of the Yeso
formation. It is not clear why the Glorieta is
non-productive of water; possibly the sandstone 1is
too tightly cemented, or its narrow outcrops may
provide an insufficient catchment area. Fair
volumes of "gyppy" water, suitable for watering
stock, are reported from what 1is apparently the
upper Yeso (Bates et al. 1947:45-46).

There are no springs within the immediate wvicinity of Gran
Quivira or its closest neighbor, Pueblo Pardo, three miles to

the south. The large population of both pueblos would have
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required an adaquate and dependable water supply to support
daily needs even in times of drought. Historically 32 wells
were present (Scholes 1940:282) in the immediate vicinity of
Gran Quivira. With the advent of the Spaniards and the
accompanying mission needs, these wells were possibly taxed

beyond their capabilities.

LOCAL VEGETATION

Gran Quivira National Monument falls into the Central Plains
Rangeland Classification (Gay and Dwyer 1970:1), 1is within
the Upper Sonoran Life Zone by Bailey (1913), and in the
Plains Region on the Potential Natural Vegetation Map, New

Mexico (Donart et al. 1978:map).

The archaeological survey took place in late fall and early
spring as weather permitted. During this time of the year,
many of the annual plants were not readily identifiable.
When identifiable, perennials and annuals were recorded on
all site forms. Bailey gives a brief description of the

Upper Sonoran Life Zone for this area:

The foothill division of this zone is of particular
interest along the eastern slope of the mountains,
where it carries picturesque little forests of nut
pine, juniper, and scrub oaks, with tree cactus,
prickly pear, yuccas, red barberry, skunk brush
(Schmaltzia trilobta), and other shrubs scattered
between....The natural growth of grama and other
grasses is good and forms fine grazing, while the
gulches and timber afford good shelter for stock
(Bailey 1913:70).
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A detailed vegetation study was done by Pache (1979) of Farth
Fnvironmental Consultants, Inc. for the NPS. He subdivided
the various plant communities by use of aerial photographs
and then field checked these communities in December 1978 and
May 1979. Pache's Table 1 is reproduced here for ready
reference as parts of it reflect artifact density and

cultural resources, as we shall see later.

PLANT COMMUNITIFS, ACRFAGES, AND THFEIR GENFRAL
DISTRIBUTION ON GRAN QUIVIRA NATIONAL MONUMENT (Pache 1971:3)

Plant Community Acreage General Location
Sandy grassland 74 .4 SF corner/N.
central
Upland shrub-grassland 29.3 hill around
ruins
Deep and shrub-grassland 29.9 western portion

Juniper woodland
Subunit A 417.8 central and
eastern portions

Subunit B 52.5 western portion
Revegetation area 6.1 eastern portion
within juniper

woodland

(subunit A)

TOTAL 610.0 acres

The breakdown for the plant communities are given below for
the reader's reference. These lists are abstracted to only
include Pache's (1979) observations for these areas (cf.
Figure 11). These observations were made 1in December 1978

and May 1979 and do not comprise the total general plant
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species list that encompass other vegetation usually found in

these plant communities, in other areas.

Sandy Grassland:SGr (Abstracted from Pache 1979:5)

Primary Secondary Invader
Blue grama Little bluestem Walkingstick
cholla
Sand dropseed Three-awn sp. Prickly pear
Mesa dropseed Ring muhly One-seed juniper
Needleandthread grass Soaptree yucca Fmery oak
Bush muhly Broom snakeweed

Upland Shrub-Grassland:USGr (Abstracted from Pache 1979:8)

Primary Secondary Invader
Needleandthread grass 1Indian ricegrass One-seed juniper
Spike muhly Spike dropseed
Texas-timothy Three-awn sp.

Rubber rabbitbush Brown snakeweed
Fourwing saltbush Soaptree yucca

38



Deep Sand Shrub-Grassland:DSSGr (Abstracted from

Pache 1979:10)

Primary

Little bluestem
Sand bluestem
Big bluestem
Blue grama

Sand sagebrush

Soaptree yucca

Secondary Invader

Needleandthread grass Three-awn sp.
Pinyon pine Ring muhly

Squawbush Broom snakeweed

Juniper Woodland:JW(a) (Abstracted from Pache 1979:13)

Primary

Little bluestem
snakeweed

Blue grama
One-seed juniper
Indian grass
Soaptree yucca

Datil yucca

Secondary Invader
Sand muhly Broom

Three-awn sp.

Bottlebrush squirrel tail
Pinyon pine

Squawbush

Big sagebrush

Fmery oak
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Juniper Woodland:JW(b) (Abstracted from Pache 1979:16)

Primary Secondary Invader
Little bluestem New Mexico feathergrass Three-awn sp.
Big bluestem Pinyon pine Broom
snakeweed
Sand bluestem Sand sagebrush

Needandthread grass Squawbush
Sand muhly
Soaptree yucca

One-seed juniper

Local Fauna

Gran Quivira National Monument falls into Bailey's Upper
Sonoran life zone (Bailey 1913:69). Scott's (1979) faunal
survey of Gran Quivira National Monument resulted in 47 pages
of faunal data and listings. To reproduce those findings for

this report seems unjustified and the reader is referred to

the report on file with National Park Service. In addition,
several other sources are recommended for the area: Findley
et al. 1975 (summarized museum records); Peterson 1961
(birds), Robbins, Bruun and Zim 1966 (birds); and Stebbins

1966 (reptiles and amphibians).
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The most important contribution to the prehistoric faunal
resources found at Gran Quivira are the extensive 1lists of
bone found during the Mound 7 excavations by McKusick
(1981:39-74). No attempt will be made here to duplicate
these excellent 1listings, but McKusick's summary of the
mammal remains gives an excellent overview of the changes 1in
meat availability or preference of the local population and

is reproduced here for the reader's benefit

All native mammalian species identified from Mound
7 have been recovered from other Southwestern
archeological excavations, and, with the exception
of the bison and the prairie dog, which were
exterminated by man, they are still found in the
general area. Species represented reflect primary
usage of faunal resources from the grasslands, less
from the pinyon~juniper woodlands, and very 1little
from riparian sources.

There 1is some variation in frequencies of
artiodactyls during the three periods. Mule Deer,
pronghorn, and bison frequencies are highest in the

Middle Phase. White-tailed Deer, which are
infrequent throughout all periods, appear to
increase during the Late Phase. The most

conspicuous change is the Late Phase introduction
of cattle, sheep, and goats, with a simultaneous
sharp drop in the number of pronghorns.

In meat produced by the mammals processed at Las
Humanas, bison 1led native mammals during all
periods, followed by pronghorns. However,
introduced domestic animals exceeded bison in meat
production in the Late Phase sample, even though
they are not recorded in substantial numbers at Las
Humanas before 1late A.D. 1659 (Hackett, 1937,
p.142).

Domestic Swine are present in limited number 1in
Mound 7. They were never common in <¢olonial New
Mexico, and the date of their introduction 1is 1in
question. The most probable period for their



utilization at Las Humanas would have been between
A.D. 1659 and 1672.

The only indications of a possible surplus of
faunal resources are the presence, in Farly Phase
samples, of unbroken long bones of pronghorns, from
which the marrow had not been extracted, and the
brain cases of der, from which the facial parts
had been removed as 1if to store the brain for
future use (McKusick 1981:65).
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RESOURCE



GRAN QUIVIRA: THF ARCHAFOLOGICAL RFESOURCE

A BRIFF ARCHAFOLOGICAL OVFERVIEW OF THF SALINAS PROVINCFE

Introduction
The prehistory of Gran Quivira and the surrounding Salinas
Province and their environs is quite complex and 1long 1in
duration. This overview of the prehistory of the region 1is
being provided so that the reader will better understand some
of the archaeological problems of the region along with the
significance and potential of the cultural resources
available within the various units of the Salinas National

Monument and within Gran Quivira in particular.

The first humans to visit the region were the big-game
hunters of the Clovis and Folsom cultures. Later, during the
Altithermal, hunters and gatherers of the Archaic periods
exploited its environs. What brought the first permanent
settlers there to live in pithouses and 1later pueblos 1is
still somewhat of a mystery due to the apparent 1lack of
permanent water in the region. This lack of water also
plagued early 19th and 20th century visitors to the area.
However, we do know that water was obtainable at Pueblo de
Las Humanas during the early Spanish Colonial period 1in the

form of 32 wells located near the pueblo.
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PaleoIndian or Lithic Stage (10,000-5,500 B.C.)
The earliest human occupation in the region were the hunters
of the Llano complex, which includes the Clovis and Folsom
cultures. The Llano complex was proposed by F. H. Sellards
(1952) and was derived from the "Llano FEstacado," a plain 1in
eastern New Mexico and west Texas where many of the type
sites are found. These PaleoIndian hunters date from the
Late Glacial and Farly Post-glacial times and were mainly
hunters exploiting large migratory herbivores. The tool
assemblage for the Clovis culture is adapted primarily to big
game hunting. Their projectile points and butchering tools
have been found in situ with mammoth and extinct forms of
bison. Multiple-component sites (those with artifacts from
different cultural levels and temporal horizons) are rare 1in
the archaeological record. One of these type sites is found

in southeastern New Mexico--Blackwater Draw.

There are three (3) radiocarbon dates for the Clovis
occupation at Blackwater Draw, the dates range from 11,040+
500 to 11,630+ 400 B.P. All of the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>