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INTPODUCTION

In 1971 the United Nations Educational, Scientific, and

Cultural Organization (UNESCO) created the Man and the
Biosphere ([MAB) Program for the purpose of ©promoting
rational use of the earth's resources. Formal involvement

by the U.S. began in 1974. By 1976, 28 biosphere reserves
had been selected in the U.S., 1including Big Bend National
Park (BBNP) {Fig. 1). The purpose of this 2-volume report
was to provide an interdisciplinary reference volume of
literature citations for BBNP and the surrounding Chihuahuan
Desert, and to provide a synopsis of research completed at
BBNP.

Objectives of the biosphere reserve proqram are to: (n
preserve biological diversity, (2) provide areas for
ecological and environmental research, and (3) provide
facilities for education and training. Criteria for

selecting biosphere reserves are suggested by UNESCO (1974)
and Risser and Cornelison (1979). The kinds of data that
should be collected at biosphere reserves are identified by
the National Science Foundation (1978, 1979), Wiersma et al.
{1978) , and the U.S. Dep. of State {1979).

In 1984 an ACTION PLAN was developed for biosphere
reserves (UNESCO 1984). Three areas of concern vere
identified for action: (1) improvement and expansion of the
biosphere reserve system, (2) development of basic knowledge
for conserving ecosystenms and biological diversity, and (3)
making biosphere reserves more effective in linking
conservation and development., The minimum set of activities
desirable at biosphere reserves are to: (1) obtain base-line
inventories of flora and fauna, (2) establish an ecological
monitoring plan, {3) prepare a history of research conducted

at the reserve, (4) establish research facilities and
programs, {5) establish training and education programs, and
(6) address biosphere reserve functions in a wmanagement
plan.

In 1976 Big Bend National Park and 27 other units of land
in the U,S. were designated Biosphere Reserves. In an
effort to determine the deqree to which biosphere reserves
in the U.S. were fulfilling their purpose, the U.S. MAB
conducted a survey of biosphere reserve manaqgers in July

1981 (Gregg and Goigel 1981). Activities for which
information was sought included: base-line information,
envirormental monitoring, and ecological research. There

were significant gaps in base-line data at all biosphere
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reserves; BBNP ranked 32nd of 36 biosphere reserves
surveyed. Most reserves also reported substantial
inadequacies for long-term enviroamental monitoring data;
BBNP ranked 25th. Ecological prograns at most reserves were
not adequate to provide information needed to support
manragement Pprograms. BBNP ranked 32nd. Ninety-seven
percent of the biosphere managers stated that guidance from
MAB would be of value in meeting biosphere reserve

objectives. A major impediment to the effective use of
biosphere reserves was the lack of a reserve-specific source
document 1listing scientific activities, data management

capabilities, and institutional agrecments.

At a workskop on biosphere reserves held 1in 1982 at
Kalispell, Montana, participants suggested that on-site
activity, avareness of MAB, and coordination were not
adequate for an effective program (Parks Canada and U.S.
Natl. Park Serv. 1982). Many reasons wvere given: e.q. n
MAB is in a formative stage and not many people are familiar
with the biosphere reserve program or its objectives, (2)
most MAB work reflects the independent mnature of
park/biosphere reserve studies, and (3) despite NPS efforts
to develop a conmon system of monitoring in a reserve-wide
context, enphasis continues to be on park-specific needs
that relate directly to resource management. What is
required is a clear statement of management objectives and,
in most instances, their reformulation to incorporate the
MAB philosophy.

The National Park Service is addressing some of the needs
of biosphere reserves by developing a "History of scientific
studies" for individual reserves. 1In this history, prepared
specifically for BBNP, we address all the minimum activities
suggested for biosphere reserves (UNESCO 1984) and provide
background information on MAB needed by on-site personnel.
Similar reports have been published £for the Great Smoky
Mountains and Glacier National Park Biosphere Reserves
{(McCrone et al. 1982, Heywood et al. 1984).

Volume I of this report characterizes the research
environment at BBNP and provides a synopsis of the kinds of
data available for the Park.

Volume II 1is intended as a reference volume to the
scientific activity conducted at Biq Bend National Park and
the Chihuahuan Desert. It was prepared in the form of an
annotated bibliography. The disciplines we reviewed were:
aquatic systems, archaeoloqy, climate, geology/paleontologqy,
history, soil, terrestrial fauna, use and effects, and
vegetation. References were obtained from four sources: {1)
commercial computer based literature searches, [(2) a review
of literature <cited in published and unpublished reports,
(3) replies to our requests €£for references from 125
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scientists in the U0.S5., Mexico, and Canada, and (4) a
bibliogqraphy provided by personnel at BBNP. A copy of the
bibiiography 1is available on computer tape at the N?S
Southwest Region Office in Santa Fe, N# and at BBNP.

A separate report, based on Volumes 1 and 2, was prepared
for BBNP. It provides an assessment of the research proqgran
at the Park and gives recommendations aimed at promoting the
biosphere concept of resource managerent and research.

Literature Cited

Franklin, J. F. 1977. The biosphere reserve progranr in
the United States. Science 195:262-267.

Gregg, W. P., Jr., and M. M. Goigel. 1981. The biosphere
reserve project: The United States experience. Pap.
presented at International Conference - Exhibit.
Ecology in Practice. Establishing a scientific basis
for land management. Paris, Sept. 22-29, 1981. 67pp.

Heywood, P., R. G. Wright, and E. E. Krumpe. 1382,
Glacier National Park Biosphere Reserve: A hisory of
scientific study. U.S. Man and the Biosphere Progran,
MAB Rep. No. 9. 2 Vol. ({Vol. 1, 137pp.; Vol. 2, 199pp.)

McCrone, Je. D., Fe C. Huber, and A. S. Stocum. 198 2.
Great Smoky Mountains Biosphere Reserve: History of
scientific study. U.S. Man and the Biosphere Progqrarm.
U.S. MAB Rep. No. 5. 276pp.

National Science Foundation. 1978. A pilot program for
long-term observation and study of ecosystems 1in the
United States. Report of a second conference on long-
term ecological measurements, Woods Hole, Mass.

February 6-10, 1978. Uuupp.

National Science Foundationa. 1979. Long-term ecological
research: Concept statement and measurement needs.
Summary of a workshop, The Institute of Ecology,
Indianapolis, Indiana. June 25-27, 1979. 27pp.

Parks Canada and U.S. National Park Service. 1982,
Towards the biosphere reserve: Exploring relationships
between Parks and adjacent lands. Summaries of papers
presented at a workshop in Kalispell, Montana, June
22-24, 1982.

Risser, P. G., and K. Cornelison. 1979. Guidelines for
for selection of biosphere reserves: An interin report
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and key. UNESCO'S Man and the Biosphere Program, U.S.
MAB publication No. 1. 26ppe.

UNESCO MAB. 1974, Task force on: Criteria and guidelines
for the choice 4and establishment of Biosphere Reserves.
MAB Report Series No. 22. 61pp.

UNESCO MAB. 1984, Action plan for biosphere reserves,
Paper presented at the 1International co-ordinating
council of the programme on Man and the Biosphere.
Eighth session. 3-8 December 1984, Paris. 18pp.

U. S. Department of State. 1979. United States Man and
the Biosphere Proqgram (MAB): Long-term ecological
monitoring in biosphere reserves. UJ.S. Dep. of State,
U.S. Natl. Comm. for Man and the Biosphere. 31pp.

Wiersma, G. B., K. W. Brown, and A. B. Crockett. 1978.
Development of a pollutant monitoring system for
biosphere reserves. U.S. Environmental Protection
Agency, Las Vegas, Nevada. 113pp.



RESEARCH FACILITIES

Cooperative agreements

Cooperative agreements between BBNP and individual
researchers are common for short term (< 5 yr) research.
Usually agreements are verbal and state only what the Park
will provide to the scientist.

Assistance from Park personnel

The Resource Management Specialist can arrange lodging,
provide access to data bases, and issue permits.
Information for scientists conducting research in the Park
are included in materials provided by the Resource Manager.

K-bar (Fig. 2) is the primary 1lodging facility for

researchers. It is a four room structure wvwith six single
beds. Furnishings, appliances, electricity, water, and
kitchen utensils are provided. Usually, people conducting
long-term vork reside at K-bar. Bedding must be supplied by
the researcher. Rent at K-Bar, in 1984, was
$5.00/person/night.

Barker house {near Rio Grande Village) was designated as
a MAB research station in 1980. Researchers on short-tern
visits usually stay here. The facilities are similar to

those at K-Bar. Rent in 1984 was $10.00/person/night.

Campgrounds are located near Castolon, Rio Grande
Village, and the Basin. Rooms and a restaurant are

available at the Chisos Mountains Lodge.

Office and lab space

Office space is not available; howvever, temporary work
space is occasionally provided in the Naturalist's Workshop
or conference roon. A small wet 1lab and darkroom are
located at Park headquarters.

Computer facilities

The Park has 15 terminals on a Data General S-140 systen
{16-bit A0S). These terminals may operate soley with the
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Park's microcomputer or link with the Data General MV4000
super mini-computer at NPS Regional headgquarters in Santa
Fe, NM. A remote terminal in the Resource Manager's office
is used to obtain fire weather from the Forest Fire
Information Retrieval Systenm.

There are two sources of documents at Biq Bend National
Park; the Naturalist's library and files in the Resource

Management Specialist's office. The Naturalist's library
contains material wused by Park VNaturalists to develop
interpretive programs for the general public. The files in

the Resource Managemeant Office contain journal articles,
unpublished manuscripts, theses, reports, and othker items
related primarily to research and resource management. This
report concerns the several hundred published and
unpublished reports filed 1in the Resource Management
Specialist's office. A list of these documents is available
at the Plark.

Unpublished data include:

1. Natural Resources Management Plan

2. Historic Resources Management Plan

3. Fire Management Plan

4, Backcountry Management Plan

5. River Management Plan {in progress)

6. Aquatic Resources Management Plan (in progress)
Water resources management profile (in progress)

7. Big Bend Gambusia Habitat Management Plan {1984)

8. Weather data

9. Data from environmental monitoring program

10. Plant list (1983) and card file; Denver Service Center

11, Event record (Card file of unusual sightings)

12. Species checklists

13. Soil map and description of soils (1984)

14, Spring survey: point water sources, 5 Vols.

15. Annual census data for peregrine falcon.

16. Data from IBWC for Rio Grande

17. Permit files for backcountry and river use

18. Historic Structure Survey: 6 Vols. (1983)

Haps

1« USDI Geological Survey
Terlinqua-Chisos Mountains, Texas
Scale 1:130000 (for sale at the Park)



2, USDI Geological Survey
Big Bend National Park, Texas 1970
Scale 1:100000 (for sale at the Park)
3. USDI Geological Survey
7.5 minute series
Scale 1:24000 (for sale at the Park)
4, Flood plain elevation of Rio Grande within boundary of
the Park.
Southwest Region Office, NPS
Santa, NM {in prep.)
5. Geologic map
Scale 1:62500
6. Vegetation map
Warnock and Killan 1970
Scale
7. Vegetation map (foothills and desert)
Leopold 1983 (1 copy in RM office)
Scale 1:100000
8. Vegetation map (Nyquist)
Denver Service Center, Science Div.
Scale 1:125000 2
9. Land status and boundary
Source - Big Bend National Park Files
10. Plat maps
County Assessor's Office, Alpine, TX
11, General soil map
Soil Conservation Service
12. Soils of Big Bend National Park
In progress

Collections

Collections at the Park are stored at Park Headquarters

in the Naturalist's Workshop. The first entry 1in the
accession catalogue is dated 8 July 1954. There are now 522
entries for 4732 catalogued items. Naturalists are the

primary users of the collections.

The - herbarium contains 2489 sheets, dating back to the

1930s. Geology and paleontology collections total 250
items; the archaeological collection 400 specimens and
history 300 items. The =zoology <collection includes 50

mammals, 140 birds, 30 fish, and several hundred arthropods.

Photo file

Several hundred photos and slides are stored at BBNDP;
however, there 1is no master 1list. There are series for
vegetation plots, historical structures, and point water
sources. hierial photographs (black and white, and 1:36000
color) and LANDSAT data are available for the Park.
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Environmental monitoring stations

1e Five weather stations are located within the Park
(Fig. 3). Data are collected by Park personnel.
Temperature (high aad low) and rain gauges are monitored
daily at 8:00 aM. Fire weather 1is calculated each day for
all stations except Persimmon Gap. Rainfall data is
collected by the International Boundary and Water Comaission
(IBWC) at the two stream gauging stations on the Rio Grande,

2. Stream level gauges at Castolon and Rio Grande
Village are read by Park personnel (Fig. 3).

3. The IBWC maintains 2 stream gauging stations within
the Park Dboundary. One 1is 2.2 km upstream from the old
Johnson Ranch headquarters on the Rio Grande; the other is
on Terlinqua Creek 4.2 km above 1its confluence with the Rio
Grande. Data has been <collected at both stations since
1936. At Johnson Ranch station discharge measurements are
determined 27 times a year, data from an evaporometer is
also kept. Discharge measurements are recorded 29 times a
year at the Terlingua gauge, water level 1is recorded
continuously. The nearest sites for which water quality
data of the Rio Grande are available are upstream at
Presidio, Texas and Ojinraga, Chihuahua, Mexico. Downstrean
measurements are available for Foster Ranch near laagtry,
Texas and Rancho Santa Rosa, Coahuila, Mexico.

4, A Sierra high volume particulate sampler v¥as
installed near K-bar 1in April 1980 and a WNational
Atmospheric Deposition (NADP) unit in May 1980. The Sierra
unit was replaced with an SFS Fine Particulate Sampler in

1983. Telephotometer readings began in 1978. They are
taken three times daily, 364 ‘days per year. NADP samples
are collected weekly. Raw data from the telephotometaer is

sent to Las Vegas, Nevada; data £from the SFS Sampler to
Crocker Nuclear Lab, U.C. Davis, California; and data fron
the NADP system to Champaign, Illinois.

Literature Cited:

Greqgg, W. Pe., Jr., and M. M. Goigel. 1981. The Biosphere
reserve project: The United States experience.
International conference-exhibit, ecology in practice.
Paris. 79pp.
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SYNOPSES OF DATA BASES

This section of the report provides a synopsis of the
kinds of data available for BBNP. We sunmarized the
information froa nine disciplines: aquatic systens,
archaeology, <climate, geology and paleontology, history,
soil, terrestrial fauna, use and effects, and veqgetation.
The objective of these sections was to provided an overview
of the data available; detailed information is in the
annotated bibliography. All citations 1in this section are
of work done within the boundary of BBNP.

Following the supmaries for each discipline is a
subjective determination of the "level" of work. These
levels wvere developed from "United States Man ard the
Biosphere Program {MAB): Long-term ecological monitoring in
biosphere reserves." (U.S. Dep. of State 1979). Level "“one"
data is of the simplest kind, e.g. a breeding record for a
species of bird. Level "two" data is more structured, e.q.
an investigation of a specific problem. Most masters and
PhD theses are examples of 1level two data. Ecosystem or
community modeling are the best examples of level "3I" data.
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AQUATIC SYSTEMS

nventory of Hater Resources

Inventories and reconnaissance surveys of water resources
of BBNP have been made by Twichell (1966), Leggat et al.
(1968) , and Howarth {1976) . Howarth (1976) visited 181
springs and recorded several mcasurements for each.
Limnological information has been <collected for the Rio
Grande (Lind 1976). Annual reports by the International
Boundary and Water Commission (1931-1980) present data on
water parameters for the Rio Grande from New Mexico to the
Gulf of Mexico.

Gibson (1983) investigated hydrogeoloqy and gqround water
sources in the Panther Junction area of BBNP. Abbott (1983)
examined the gecometry of shallow bedrock aquifers in the
same region. Archer (1982) studied the characteristics of
the Green Gulch alluvial fan.

Deal (1979) examined the Rio Ccnchos—Rio Grande drainage
systemn and developed an historical explanation for low ¥ater

levels in the lower Rio Grande. Elevations along the flood
plain of the Rio Grande have been determined (Anon. No
date.).

Geothermics

Henry (1977) and Bennack et al. (1978) collected
geological, chemical, and biological information from Hot
Spring sites to establish benchmark data. Hot springs and
geothermic characteristics of water resources in the Park
were studied by Henry (1977), Bennack et al. {1978), <Cole
and Bane (1978), Taylor et al. {1979), and Wilson (1983).
Taylor et al. (1979) examined heat flow and temperature
gradients between the river zone of Rio Grande Valley in
BBNP and the high plains to the east of the valley.

Water gquality characteristics have been measured
throughout BBNP, Chemical analyses of water from 3 test
#ells at Castolon were reported by Rawson (19863). The
Interuational Boundary and Water Commission ({1931-1980) and
Leggat et al. {(1968) included chenical analyses 1in their
evaluations and survey of potential water sources in the
Park.
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Lind and Bane (1975) monitored 18 agquatic ecosystens
between Hot Springs and Bogquillas Canyon and examined
biological and chemical indicators of water quality. More
recently Lind ({1980) reported findings for a similar but
expanded investigation of water quality in the Park.

Fuchs (1976) analyzed pesticide levels in several springs
in the Park. Environmental Consultants, Inc. (1976)
measured pesticide and herbicides (silvex) 1levels in water
samples from Oak Springs and McKinney Springs.

The level of mercury in vwater associated with old mining
activities was determined along the Rio Grande from Alamito
Creek to %Yerlingua Creek by Kettle (1972). Houston and
Dumas (1974) studied mercury levels in the Rough Run -
Terlinqua Creek and Rio Grande areas of BBNP. Mattison and
Nelson (1980) proposed the collection of water and nud
samples from the Rio Grande between Presidio and Bogquillas
Canyon.

auna
Invertebrates

Lind and Bane (1975) analyzed species diversity in their
limnological survey of the aquatic resources and collected
invertebrates to be used as biological indicators (Bane aad
Lind 1978). Bane and Lind (1978) analyzed standing crop,
biomass, and species diversity of the benthic invertebrates
in Tornillo Creek. Cole and Bane {1978) 1identified a new
species of invertebrate, Thermosphacroma subegqualuia. Lind
(1982) described the biogeographic affinities of the benthic
communities from a sample of crecks in the Chihuahuan
Desert.

Fish

Hubbs (1958) prepared a checklist of fish for BBNP. He
identified 25 species as definitely occurring in the Park,
and 13 other species that may occur.

Other studies of fish in the Park 1included an
investigation of the seasonal changes in fish populations in
Tornillo Creek (Hubbs and Wauer 1979). Burr {1976)
collected specimens and reviewed the taxonomy of the Mexican
stoneroller (Campostoma ornatum). Rettle {1972) determined
the mercury concentrations in fish along the Rio Grande from
Alamito Creek to Terlinqua Creek.
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Big Bend Gamkusia

The endangered Big Bend Gambusia (Gambusia gaigei) 1is
found only within the boundaries of the Park (Hubbs 1929).
Several status reports and management plans have been
prepared to help ensure the survival of this fish (Hubbs and
Brodrick 1963, Hubbs et al. 1977, Moore 1980).
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"Level" of data

Level 2
Twichell 1966, Leggat et al. 1968, Howarth 1976, Lind
1976, Deal 1979, Archer 1982, Gibson 1983, 1Internatiomnal
Boundary and Water Commission 1931-1980, Anon. no date

Geothermics

Level 2
Henry 1977, Bennack et al. 1978, Cole and Bane 1978,

Taylor et al. 1979, Wilson 1983

Water Quality

Level 2
International Boundary and Water Commission 1931-19890,

Rawson 1963, Leggat et al. 1968, Dumas 1974, Kettle 1972,
Lind and Bane 1975, Envirormental Consultants, Inc. 16756,
Fuchs 1976, Lind 1980, Mattison and Nelson 19890

auna
Level 2
Invertebrates

Lind and Bane 1975, Bane and Lind 1978, <Cole and Bane
1978, Lind and Bane 1980, Lind 1982

Fish
Hubbs 1958, Kettle 1972, Burr 1976, Hubbs and Wauer 1979,
Gambusia gaigei - Hubbs 1929, Hubbs and Brodrick 1963,

Hubbs et al. 1977, Moore 1980
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ABRCHAEOLOGY

Surveys of archaeological sites in BBNP were reported by
Peabody (1909), Smith (1923), Young (1929), Anon. ('937),
Anon. {No date a), Cook (1937), Kelley et al. {1940), and
Campbell (1967, 1970a). Campbell (?960) and Bousman and
Rohrt (1974) reviewed archaeological literature for the
area. Setzler {1943) discussed the association of
archaeological materials with geological deposits in the
region of the Park.

Shelters

Harrington (1928), Setzler (1932, 1935), Smith ({1932,
1940) and Anon. {1937) described evidence of cave-dwelling
people in BBNP. Information about rock conrstructions and
other shelter materials used by early occupants 1in the
region was reported by Smith (1932, 1951), Smith and Kelley
(1933), BReed ({1936), Anon. (1937), and Andretta [1979).

Textiles

The textile making activities of cearly inhabitants in the
Big Bend area were discussed by Smith (1932, 1932, 1933,
1935, 1940, 1941, 194%1), Apnon. (1937), and Davenport {1938).

Artifacts

Harrington (1928), Setzler (1932), Smith (1932, 1933,
1945), Niebuhr (1936), and Anon. (1937) described artifacts
found at archaeological sites in the Park. Kelley (1948)
and Andretta (1979) discussed the early use of tools and
weapons.

Reports of pictographs, petroglyphs, painted pebbles, and
other rock art at Park sites were made by Smith (1923, 1532,
1946), Reed (1936), Jackson (1938), Davenport and Chelf
(1941), Walker and Chelf (1941), Crowley [1980), and
Lowrance {1982).

—— e e e e e

Baskin (1978) and Panowski (1987) investigated potential
effects of construction activities for a highway realignment
project near archaeological sites within BBNP.
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"Level®™ of Data

Sites and Shelters

Level 2
Peabody 1909; Smith 1923; Harrington 1928; Young 1929;
Setzler 1932, 1935, 1943; sSmith 1932, 1940, 1951; Snpith
and Kelley 1933; Reed 1936; Anon. 1937; Cook 1937; Kelley
et al. 1940; Campbell 1960, 1967, 1970a, b; Bousman and
Rohrt 1974; Andretta 1979

Textiles

Level 2
Smith 1932, 1933, 1935, 1940, 1941; Anon. 1937; Davenport
1938

Level 2
Tools and weapons
Harrington 1928; Setzler 1932; Smith 1932, 1933, 1945;
Niebuhr 1936; Anon. 1937; Kelley 19248; Andretta 1979

Rock art

Smithk 1923, 1932, 1946; Reed 1936, Jackson 1938, Davenport
and Chelf 1941: Walker and Chelf 1941, Crowley 1980

Preservation

Level 2
Highway construction (Baskin 1978, Panowski 1981)
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CLIMATE

Precipitation and temperature data for the Park are
provided by Christensen (1981). The U.S. Dep. of Commerce
(1968) - summarized records for the Chisos Basin. The
International Boundary and Water Commission (1931-1980)
collect data at 2 gauging stations on the Rio Grande. Park
Service personnel collect (and file) standard weather
information from 5 stations in the Park.

Schulman (1952a) examined growth rings of Douglas firs to
study past weather patterns of the region.

"Level" of Data

Long-term records

Level 2
International Boundary ard Water Commission (1931-1380),

U.S. Dep. of Commerce (1968), Christensen (1981)
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GEOLOGY/PALEONTOLOGY

Early surveys

Udden (1907) was the first to write about the geology of
the area of the Big Bend that would become a National Park.
Other wearly geological surveys of the Park were done by
Baker (1934), Gould (1936), Wegemann (1936), and Maxwell
(1941) . Fley (1936, 1938) and Redfield (1937) prepared
reports of the paleontology of the region.

Reviews and summaries of the geology of the Park were
prepared by Maxwell and Dietrich (1965), West Texas
Geological Society (1965, 1972), Maxwell et al. {1967), and
Maxwell (1968).

General Geology

Because of the great diversity of geological features at
BBNP a large amount of research has been conducted. -Poth
(1979), Cobb (1980) and Cobb and Poth {1980) studied the
Santiago Mt. range. The area around Mariscal Mt. was
studied by Ullrich (1972), Bumgardmer (1976), and Hill and
Lindsey (1978). The Persimmon Gap region was investigated
by Hazzard et al. {1958), Poth (1979), and Toelle (1981).
Hopkins (1965, 1966) examined the Aguja Formation, Rigsby
(1978), the Eocene formation, Schiebout (1974), the Black

Peaks Paleocene formations, and Thurwachter (1983)
sedimentology of Tormillo Creek. Other areas inspected were
the Dead Horse Mountains (Eaves 1965, Moustafa 1983),
Rattlesnake Mt, (Cameron 19639), Castolon (Stevens 1969),

Grapevine Hills ({Korshak 1973, 1976) , and Mesa de Anquila
(DeCamp 1981).

Volcanology

Winters (1967), Gilliland et al. {1969), Gilliland and
Clark (1979), %Walton and Henry (1979), and Wilson and Texas
Memorial Museum (1980) studied volcanics of the Park and the
Trans-Pecos. Ogley (1978, 1979) did an intensive study of
the Pire Canyon caldera in the Chisos Mt.
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Ignegus

Petrology has been studied at Maverick Mt. (Cameron
1968), Rattlesnake Mt, (Carman et al. 1975), Burro Mesa
(Becker 1976a, b), the Javelina Formation (Miller 1978), and
Mariscal Mt. ({Hill and Lindsley 1978).

Mineralogy and Mineral Resources

Several minerals of coamercial value have been found in
the region; o0ld mines are numerous. Mercury has received
mach study (Phillips 1905, ©0dden 1913, Daugherty 1972,
Ragsdale 1975, Sharpe 1980). Feldspar (Carmen and Cameron
1970), rhonite (Cameron et al. 1970), and anhydrite and
basanite have also received some attention (Hill 1979). A
search for uranium was conducted in the area [Union Carbide
Corp. 1978).

Structure and Tectonics

Structural geology in BBNP was investigated by Lonsdale
and Maxwell (1967), Maxwell (1967), and Maxwell and Marks

(1971) . The Santiago and Sierra del Carmens were examined
by Poth (1979), Cobb and Poth (1980), and MNoustafa (1983).
Martino (1871) investiqgated the paleomagnetism of

intrusives,

Aquifers and surface water

Ground water and hot springs have been investigated by
Henry (1977), Taylor et al. (1979), Archer (1982), Abbott
{1983), and Gibson (1983). Deal (1979) reviewed the
geological history of the Rio Conchos - Rio Grande drainagqge
system.

Maxwell (1968) provided the only complete geologic map
for the Park. Maps of study areas are included in most of
the references cited.

Paleobotany and micropaleontology

Chanao (1973) studied the petrified wood of the Park,
Heyer (1974, 1977) +the pollen rain, and ¥ells [1966}) the
Pleistocene vegetation. Bostik (1960) and Huffman (1960)
investigated micropaleontoloqgy of the Park.
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Paleontology

Wilson {1964) and Langston (1971) provided a review of
the paleontological work in BBNP, Colbert (1963) 1listed
fossils collected.

Tertiary mammals were studied by Wilson et al. (1952) and
Wilson (1967a). Tertiary vertebrates were studied by
Gustafson (1979) and Wilson and Schiebout {1981). Miocene
fauna was investigated by Stevens (1977) and Steven et al.
(1969) . Eocene vertebrates have been studied ty many
researchers (Hartnell 1970, Wood 1973, Schiebout and Miller
1978, Hartnell 1980a, 1980b).

Paleomagnetism has been investigated by Martino ([1971),
Lewis (1975, 1976), Rapp et al. (1983), and MacFadden
(1984) . Metcalfe and Clark (1978, 1979) took measurements
of gravity.

Vertebrate biostratigraphy was examined by Wilson (1965,
1970) , sedimentoloqgy by Schiebout (1970a, b, 1971, 1974),

and paleoecology by Lawson (1972). Several noteworthy
specimens have been collected in BBNP?, including; California
condor (Wetmore and Friedmann 1933), a giant crocodile

(Colbert and Bird 1954), pterosaurs {(Bedrossian 1975, Lawson
1975), hadrosaurs (1982, 1983), and a Chasmosaurus {Lehman
1982).
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"Level" of Data

Early surveys

Level 1
Phillips 1905; Udden 1907, 1913; Baker 1934; Eley 19356,

1938; Gould 1936; Wegemann 1936; Redfield 1937; Maxwell
1944

General Geoloqy

Llevel 2
Hazzard et al.?1958: Eaves 19653 Hopkins 1965, 1966;

Lonsdale and Maxwell 1967; Maxwell 1967; Maxwell and Marks
1967; Cameron 1968, 1969; Stevens 1969; Cameron et al.
1970; Carmen and Cameron 1970; Martino 1971; Daugherty
1972; UOllrich 1972; Korshak 1973, 1976; Schiebout 1974;
Carman et al. 1975; Becker 1976a, b; Bumgardner 1S76;
Ragsdale 1976; Hill and Lindsey 1978; Miller 1373; Rigsby
1978; Hill 1979; Poth 1979; Cobb 1980; Cobb and Poth 1980;
Sharpe 1980; DeCamp 1981; Moustafa 1983; Thurwachter 1583;

Agquifers and surface water

Level 2
Henry 1977, Deal 1979, Taylor et al. 1979, Archer 1982,

Abbott 1983, Gibson 1983
Paleontology

Level 2
Wetmore and Friedmann 1933; Wilson et al. 1952; Colber and

Bird 1954; Bostik 1960; Huffman 1960; Colbert 1963; Wilson
1964, 1965, 1967a, 1970; Wells 1966; Steven et al. 1969;
Hartnell 1970; Schiebout 1970a, b, 1971, 1974; Langston
1971; Martino 1971; Lawson 1972; Chang 1973; Wood 1973;
Meyer 1974, 1977; Bedrossian 1975; Lawson 1975; Lewis
1975, 1976; Stevens 1977; Metcalfe and Clark 1978, 13979;
Miller 1978; Gustafson 1979; Hartnell 1980a, b; Wilson and
Schiebout 1981; Lehman 1982; Rapp ct al. 1983; MacFadden
1984
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HISTORY

Scott (1978b) prepared an overview of historical research
at BBNP. der report, along with a copy of Tyler's (1975a)
book, provide a good background on the history of BBNP.
Tyler (1975a) includes an extensive bibliography in his
book.

Native Americans

Casey ({1948) and Easterla (1968) wrote of Indians that
lived in the Big Bend region. Smith (1948) presentead
evidence that Europeans influenced the Indian pictograph art
of West Texas. A battle between the Indians and the Spanish
has been described (Anon. No date '"r".). Nelson (1935) and
Townsend (1935) wrote of the conflicts between the Indians
and the U.S. Army. Canpbell and Field (1968) attempted to
trace the Comanche raiding trails in the Big Bend.

Explorers

Cabeza de Vaca (1905 translation) was the first Spanish
explorer to visit the region that is now the Park. Smith
(1827, 1928) wrote of early Spanish travels. Bartlett
(1854) reported his experiences along the U.S. - Mexico
border while working with the boundary survey teamn. Tyler

(1968) gave an account of Green's survey along the southkern
boundary of the Park. Hartz (1859) and Echols (1860)
reported on the Army?’s camel expedition in the Big Bend.

Settlers

Casey {1948a, b, 1969b) wrote an detailed history of Big
Bend's earliest inhabitants. Gillett (1933) wrote a first
person account of his experiences on a ranch near the Chisos
Mt. The attack on the Glenn Springs settlement has been
well documented (Edvards 1951, BRaborg 1954, Smithers 1963,
Wood 1963, Tyler 1975b). Barly settlers of the Big Bend
region recounted their experiences on 105 "oral history"
tapes stored in the Naturalist's dorkshop at Park
Headquarters. ’
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Biographies of 25 women who lived in or visited the Big

Bend are available (Arnon. No date #pn,), Langford and
Gipson (1977) wrote a firsthand account of Langford's
experiences of living at Hot Springs. The life of E. E.

Townsend was written about by Burgess and Bently (1247) and
Saxton and Casey (1958).

Early Industry

Early industry of the Big Bend region was described by
Casey. He wrote about the candelilla wax industry (1970),
ranching {(1968), the Boquillas - Hot Springs area (1971),
and Lajitas (1971). Utley {1962) vrote about the early
cattle industry, and Ragsdale (1976) about the nmining.
Prewitt (1947) summarized the economic activities of the
region prior to the establishment of BBNP.

istorical Structures

The most complete and up—to-date report of the historical
structures at BBNP was prepared by Davila (1983). Brown and
Evans (1964) provided an earlier inventory. Anon. (No date
k, 1) contains floor plans and other data on Park Service
structures. Koue {[1969) described the architecture of the
Hot Springs complex, and Sheire and Simmons (1973) described
the structures at Castolon. Weedin (1975) wrote of the
ruins along Tornillo Creek. Baronial forts of the Big Bend
region were discussed by Corning (1967).

Management Plans

Brown and %Wauer (1968) wrote a "Historic Resources
Management Plan" for BBNP. Scott (1978) summarized the
ralative value of seven planning documents.

Development of Big Bend National Park

The most complete accounts of the history and development
of Big Bend National Park are provided by Anderson {1967)
and Jameson (1974). Maier (1935), UsSDI [1939), Wirth
{1935a, b), Morelock {1938), Brown and Olcott (1942), and
Maxwell (No date a, D) provide first person perspectives at
the time the events were occurring. Hagstaff (1968) wrote a
more recent account of the legislative history.
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"Level®"™ of Data

Native Americans

Level 1
Easterla, P. 1968

Level 2
Anon. No date r, Nelson 1935, Townsend 1935, Smith 1946,
Casey 1948, Campbell and Field 1968, Easterla, P. 1968

Explorers

Level 1
Bartlett 1854, Cabez de Vaca 1905 %translation
Level 2
Hartz 1859, Echols 1860, Smith 1927, 1928, Tyler 1968

Level 1
Anon, No date p, Gillett 1933, Burgess and Bentley 1947
Level 2 -
Casey 1948a, b, 1969b, Edwards 1951, Raborg 1954, Saxton
and Casey 1958, Smithers 1963, Yood 1963, Tyler 1975b,
Langford and Gipson 1977

Early Industry

Level 2
Prewitt 1947, Dtley 1962, Casey 1968, 1970a, b, 1971,
Ragsdale 1976

Level 2
Corning 1967, Koue 1969, Brown and Evans 1964, Sheire and
Simmons 1973, Weedin 1975, Davila 1983

Management Plans

Level 2
Brown and Wauer 1968, Scott 1978

Development of 3ig Bend National Park

Level 1 v
Maxwell no date a, Morelock 1938, Brown and Olcott 1942
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Level 2
Maier 1935, USDI 1935, Wirth 1'93%5a, b, Anderson 1967,
Wagstaff 1968, Jameson 1974
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SOIL

Early papers about the soils o0f Brewster County were
written by Carter and Cory (1931) and Anon. {1949, 1973).
Whitson (1970, 1974) provided data on soils in the Chisos
Mt. Cochran (Early 1980s) wrote the most recent and
complete paper about the soils of Big Bend National Park.

Kettle (1972) determined the concentration of mercury in
the so0il; Applegate (1970) did the same for insecticides.

"lLevel"™ of Data

Level 1
Carter and Cory 1931; Anon. 1949, 1973; Whitson 1970, 1974
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TERRESTRIAL FAUNA

No invertebrate surveys conducted before 1900 were found.

Prepark surveys

Baker (1938) conducted a preliminary survey of insects.
Kinsey (19395) identified gall wasps, Gertsch (1939)
collected 22 species of Arachnids, and Gloyd (1958) surveyed
the dragonfly fauna.

Contemporary checklists

There is no comprehensive checklist of invertekbrates for

Big Bend National Park. However, lists are available for
some taxa. Pratt {1971b, 1971c, 1972) identified 1land
snails in the Park. Clench (1963), Kendall (1971),

Blanchard (1973), and Knudson (1984) provided checklists for
groups of Lepidoptera. Van Pelt (1975, 1983) did the sanme
for ants, and Loomis and Wrenn (1972) and Loomis et al. did
so (1972) for the chiggers. Suter (1984) and Wellso (1984)
are compiling lists of the Coleoptera in BBNP, and Anderson
(1983) of the Curculionoidea. Arachnids were collected by
Sabath (1967) and Smith (1972), Mantidae by Robinette
{(1969), and ectoparasites by Whitaker and Easterla (1975).
Although most of the 1insect surveys conducted by Tinkhan
(1941, 1943, 1944, 1948) were done in Presido County, they
are useful for characterizing the invertebrate fauna of Big
Bend National Park.

Taxonomy and distribution

New species and distribution have been described by
Arnett (Oedemeridae) (1965) , O'Conner et al.
(Nycteriglyphus) (1977), and Pratt (snails) (1971a).
Stahnke (1967) and Sissom (1984) idcatified scorpions found
ir the Park, and Sanderson (1939), Howden (1960a, b), and
O'Brien ({1973) identified the beetles. Knull ({1944, 1946,
1952a, b, 1954, 1956, 1958a, b, 1959, 1960a, 1960b, 1962)
identified new species of beetles in the Park. New species
of Lepidoptera were identified by White (1944), Blanchard
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{1966, 1968, 1971, 1972, 1973), Blanchard and Ferguson
(1975), Blanchard and Knudson (198%'a, b), and Ferquson et
al. (19813).

Single species or taxon studies

Crawford ({1973, 1974, 1976) and Wooton and Crawford
{1975) conducted extensive ecological studies of QOrthoporus
(mnillipedes). Nunez and Crawford (1976) studied their
digestive enzymes. Land snails were studied by Pratt
{(1971a, b, 1972, 1974) and ants by Van Pelt (1971, 1974,
1975, 1983) and Whitford (1978). Nelson and Crowell (1969)
identified Vespidae (wasps) of the Park, and Hook (1981,
1982) 1investigated their nesting behavior, Gaumer (1973)
studied the aestival tiger beetle fauna. Kendall (19656)
studied the food and distribution of Hesperidae. Khan
(1981) determined mercury levels in several species of
arthropods.
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Early surveys

Strecker [(1909) provided the first checklist of
amphibians and reptiles for Brewster County. He identified
34 species of reptiles and four species of amphibians,

Prepark surveys

Smith (1936) identified four species of amphibians and 36
species of reptiles in the area of the Park. Murray (1939)
listed 23 species of reptiles and three species of
anphibians after a one month survey in the Chisos Mountains.
Schmidt and Saith ({1944) mnade extensive collections and
identified four species of amphibians and 42 species of
reptiles.

Contemporary chacklists

Minton (1958) identified 69 species of amphibians and
reptiles occurring in Big Bend National Park. Easterla
{1975a) wrote the most recent checklist, The NPS (USDI
1982) listed 71 species for the Park.

A new species of Coleonyx was described by Davis and
Dixon (1958). Degenhardt and Milstead (1959) identified
Tantilla cucullata and mapped its distribution.

Event record

Unusual sightings are recorded and placed in a card file
in the Naturalist's office

Single species or taxon studies

The ecology of several gemnera has been well studied:
Cnemidophorus (Lucchino 1970 Degenhardt 1960), Holbrookia
(Degenhardt '1960) , Coleonyx brevis and C. reticulatus {(Dial
1975), Sceloporus and Urosaurus (Milstead 1970, 1971

Milstead and Smith 1970), Elarhe (Wallace and Honllander

1973), and Cophosaurus (Howland 1983). Trimorphodon
vilkinsori was studied by Degenhardt and Steele (1957),
demidactylns *urcicus by Easterla (1978), and Agkistrodon

contortrix by McClung and Maxwvell (1976). Natural history

of the Big Bend slider was described by Legler [{1960).
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BReproduction of the reticulated gecko was observed by Gallo
(1978) and Loomis and Jahn (1973). Easterla (19754)
described the ecology and reproduction of Tantilla rubra
Campbhell ({1972) did the same for the Trans—-Pecos ratsnake.
The survival of Scaphiopus couchi larvae was investigated by
Newan (1983). Food habits of Sceloporus poinsetti were
identified by Smith and Milstead {1971).

Community ecology has been 1investigated for Sceloporus

(Brown 1970 Dunham 1978, 1981), Holbrookia and Cnemidophorus

{Degenhardt 196%), Urosaurus {(Dunhaa 1978,1981), and other

groups of lizards {Degenhardt 1968, 1969, 1970).
Use and effects
The level of insectides in vertebrates at campgrounds was

determined by Applegate (1970); Gallagher {1974) @measured
the concentration of mercury in lizards.
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Birds in the Big Bend reqgion of Texas wvere first
discussed by Baird [(1859h). Beckham [1888) provided
extensive notes on the birds of southwestern Texas. Bailey
(1905) reported on birds throughout the state. The
observations made by Oberholser (1902), Fuertes (1903),
Montgomery (190595), and Maxon (1916a, b) were almost
exclusively in the area that is now the Park.

Prepark surveys

During the 15 years before Big Bend National Park was
created several surveys were conducted to obtain base-line
information. The most comprehensive investigation of birds
was by van Tyne and Sutton ({1937). The account by Brandt
{1940) was also extensive. Observations of birds were
reported by Van Tyne (1929), Thompson (1934), Sutton (1935,
1936), Quillin (1935), Borell (1936, 1938), Johmnson (1937),
Brandt (1938), and Stevenson and Smith (1938).

Contemporary checklists

Voluminous data and checklists are available on the
occurrence of birds in Big 3end National Park. The most
recent and comprehensive work is that of Wauer {1973a, the
book was being updated in 1984). Oberholser (1974) gives
excellent data on birds for the state of Texas.

Revised checklists have been published frequently since
the mid 1930s. Observers used the checklist developed by
Van Tyne and Sutton (1937) as a bhase on which to build.
Cruickshank {1950) reported 119 species seen on a trip
through Brewster County in 1949, rodrick (1960) wrote the
first complete update of birds of Big Bend National Park; in
1966 an official checklist of birds was published (Brodrick
et al, 1966) . Wauer (1967a, 1968a) rewrote the checklist
and identified 358 species of birds occurring in the Park.
In 1969 (dauer 1969d) 357 species were listed for the Park.
Easterla (1973a) listed 382 species in his revision of the

bird checklist. Wauer {1973a) included 359 species on the
reqular 1list of birds in the Park and 26 on a list of
hypothetical species; a total of 385 species. Scott's

(1978b) sumrmary of new records for the Park brought the
total nunber of species of birds seen to 399.
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Additional information on breeding birds can be found in
Dixon (1966), Wauer (1968a), and Scott (1978a):; wintering
bird information in Wauer (19674, 1969c); and general
information in Wauer ({1969a, 1973b, 19890) and Rylander
{1968) . A list of birds banded at the Park was compiled by
Wauer (1967b). Christmas bird counts are conducted at Rio
Grande Village and in the Chisos Mountains. The Rio Grande
Village count began in 1965, and the Chisos Mountains count
in 1966. Both counts have been conducted every year except
for 1973, 1974, and 1975 (Aud. Field Notes 1966, 1967, 1968,
1969, 1970, 1971, Am. Birds 1972, 1973, 1976, 1977). Cnly
the Rio Grande count was conducted in 1973.

Unusual or noteworthy sightings have been reported im the

literature by Galley {1951 - Clark's nutcracker), Barlow
{1967 - black-capped vireo), Wauer (1970c - black-vented
oriole, 1970f - swallow—tailed kite, 1970g - upland plover,
19734 - bronzed cowbird), Barlow and Wauer {1971 - gray
vireo), Wauer and Davis (1972 - cave swallow), Wauer and
Scudday (1972 - <cCharadriformes) , and Wolf (1978 - Aztec
thrush).

Taxonomy

The taxonomy of bushtits was reviewed by Raitt ([1967) and
that of Dendroica cornata by Hubbard (1969). Geographic
variation in the blue-throated hummingbird was discussed by
Van Tyre (1953). He also described a new subspecies of
titmouse (Van Tyne 1954).

Event record

A card file in the Naturalist's office is used to racord
unusual events or sightings. Sight records for the goshawk
and Aztec thrush are examples of the kinds of data recorded.

Single species and taxon studies

Ecology of hummingbirds (and other species) in relation
to Agave havardiana was throughly investigated by Allen
(1977) , Allen and Neill (1979), and Neill and Allen (1979).
Kuban (1977) 1identified niche overlap in 5 species of
hummmingbirds. The general ecology of six vireo species was
reviewed by Barlow (1970, 1977). White-winged dove ecology
was described by Gallucci (1978), roadrunner breeding
behavior by Whitson (1971), and a reintroduction attempt of
Montezuma quail by Wauer (1973c) and Brown (1977). Bushtit
taxonomy was analyzed by Raitt (1967).
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Pereqrine falcon

In the mid 1970s and early 1980s several searches for the
endangered peregrine falcon were conducted in BBNP and
Trans-Pecos Texas. Eleven sites were located in 1975. Four
canyon eyries failed to produce young; however, 6 of 7 sites
in the mountains were successful (Hunt 1975). Surveys were
continued in 1976 {Hunt 1976a, Johnson 1976), 1977 (Brownlee
1977, Hill and Schaetzer 1977), 1978 (Wesson et al. 1978),
1979 (Lawson and Falxa 1979), 1981 (Swepston 1981), and 1983
(Sharp 1983). Breeding in the Park was reported by Hill and
Schaetzel {1977) and in Texas by Kowaleski and Wade (1977).
In 1979 two of three eyries alonqg the Rio Grande in BBNP
produced young. Birds also fledged at a Chisos Mt., site
(Scott 1979). Reports on the status of the pereqgrine falcon
in west Texas were prepared by Hunt (1976b, 1977). Key
(1980) reviewed the 1980 breeding status of falcons in Texas
national parks. Critical habitat for peregrine falcous was
identified by Netherton et al. {1978) and RKey (1981).
Breeding activity at each known peregrine mesting site in
BBNP is recorded annually by Park personnel.

Colima warbler and Lucifer hummingbird

The Colima wvarbler and Lucifer hummingbird can be seen
reqgularly (in the U.S.) only in BBNP. Van Tyne (1936) found
the first nest of the Colima warbler in 1932, At that tinme
Colima warblers were common and remained so until 1946. The
population was estimated to be greater than 15 pairs {Blake
1949) ; hovever, no birds were reported from 1947-1949,
Snyder (1957) found a nest with 4 young and counted 14
adults in the Boot Spring area. Gehlbach (1967) found a
nest with young on 5 July 1964 {a late nesting date) near
Boot Spring. The nesting behavior of the Colima warbler was
described by Robinson ({1973). Base-line population
estimates and a monitoring program were established by Wauer
(1967b, 1969b, 19704); a summary of the results was
published (Wauer 1979) . Eleven Wcount units" Were
identified in the Chisos Mountains and the warblers censused
in 1967, 1968, 1969, 1970, 1974, and 1976. Birds were seen
only in pinyon-juniper-oak or cypress-pine-oak associations.
The average number of warblers seen in the 5 years was 58
pairs (45-83 pairs). Populations were considered stable in
6 of the 11 count units. Precipitation may be positively
correlated with number of pairs present the following year.
The most recent census was conducted in 1982 [Griffen 1982).
An excellent review of the status of the Colima warbler was
conducted by Lanning (1983).
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Lucifer hummingbirds are fairly common in all habitats of
BBNP (Wauer 1973a). Their plumage and territoriai behavior
were described by Fox (1954). Characteristics of the nest
were reported by Nelson (1570).

Community ecology

Dixon [1959) determined the density of desert birds on
33-acre plots, Wauer (1971b) jdentified the habitat
preference of birds in relation to 6 plant associations. He
also related changes in abundance and distribution to
changes in the vegetation [Wauer 1974, 1977a) and identified
birds dependent upon the riparian habitat (Wauer 1977b).
Distribution, species diversity, and island biogeography
were discussed using data from the Park (Wauer and Ligon
1977). Parker (1982) used regression and Bray-Curtis
ordinations to determine that composition and vertical
vegetation corresponded with complexity of bird communities.,

Effects

The level of insecticides in some vertebrates at BBNP was
determined by Applegate (1970). The level of DDT in the
prey of peregrine falcons was identified by Hunt and Johnson
(1977, 1882).
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MAMMALS

Early surveys

The earliest accounts of pammals 1in the Trans—Pecos vere
in narratives of explorers and surveyors. Bartlett ([1854)
surveyed the U.S.-Mexico boundary and reported on his
travels. Woodhouse (1854), Bailey (1859, 1902, 1905), Baird
(1859%9a), and Mearns (1896), 1897a, b, 1898c, 1907)
accompanied the surveyors and wrote about the biology of the
area. Comments from the years before 1900 were usually
based or casual observations. Some of the information can
be used to determine distribution, relative abundance, and
habitat preferences.

Prepark surveys

During the decade before Big Bend National Park was
established many surveys were conducted to obtain hase line
data. The most comprehensive investigation of mammals was
by Borell ard Bryant (1942); they prepared species accounts
for 55 species. Johnson (1937) listed 30 species of mammals
that occurred in the area of the proposed Park. Casual
observations were reported by Thompson (1934), McDougall
(1935b), Stevenson (1935), Wirth (1935b), Smith {1936b), and
Taylor et al. (1944).

Contemporary checklists

Three recent checklists of mammals have been compiled for
the Park. Hauer (1969Db) identified 67 species, Easteria
{1973c) 75 species, and NPS (USDPI 1982) 74 species. Three
publications, although not written solely for Big Bend
National Park, are useful as checklists: Davis (1960, 1974)
covers the state of Texas, Schmidly {1977) the Tranrs—Pecos,
and Findley and Caire {1977) the northern Chihuahuan Desert.

Although not intended as checklists, Wwork by Denyes
(1956) , Judd et al. {1966), Judd [{1967), Baccus (1971),
Wauer {1973b, 1980), Schmidly and Ditton {1976), and Boeer
{1977) may supplement then,. Rodents were listed by Baccus
(1971) and Boeer and 5chmidly (1977) and Lkats by Easterla
{1967, 1968b, 1972).

Event record

A card file in the Naturalist's office is used to record
unusual events or siqhtings. Sight records of black bear
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and coati are examples of information in the files.
Bats

The ecology of bats in BBNP was studied by Easterla
(1273b). He also provided observations of dead bats
{Easterla 1969), species distribution ([Easterla 1968a, 1970,
1975c) , population trends of the loag-tonqued bat (Easterla
1972d) , food habits [Easterla and Whitaker 1972), and notes
on the spotted bat (Easterla 1970bh, 1976; Easterla and
Fasterla 1969). Howell (1984) quantified the foraging
behavior of Leptonycteris.

Predators

Movement patterns of coyotes (Stine 1975) and mountain
lions (McBride 1976) in BBNP were identifiedusing radio-
telemetry. The mountain lion population in Trans-Pecos was
estimated to be between 150-180 animals; deer are their
preferred prey. Edwards (1950) and Wallmo (1959) vwrote
summaries of lion sightings. Waid (1984) used telemetry to
determine movements of mountain lions in the Park.

Rodents

Three papers address taxonomy of rodents in the Park.
Bryant (1939) identified a new race of Dipodomys ordii, D.
0. attenatus. Warner and Warner (1964) prepared a key to
the Peromyscus of the Park, and Avise et al. (1974) used
electrophoresis to identify subspecies of Peromyscus boylii.

Beaver have heen studied by Crowder ({1969), Conner and
Feeley (19758), Feeley and Ccnner (1977), Strong and
Bissonette (1981), and Strong (1982). The population in the
Park was estimated to be 94 by Conner and Feeley (1976) and
134 by Strong (1982). The distribution of beaver and
vegetative communities were mapped; and habitat use and food
habits investigated.

Rasp (1964) and Crowder {1970) studied the yellow-nosed
cottonrat in the Chisos Mountains. General habitat use and
food habits were identified. The density of the yellow-
nosed cottonrat was 21/ac, density of deer mice was 53/ac.
Rodents were trapped in £five habitat types by Warner (1964).

Movements, populations, and habitat preferences of
Perognathus were studied by Porter (1962). General ecologqgy
accounts of the silky pocket mouse {Forbes 1963), and rock
squirrel {Layton 1973) are available.
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Grassland, desert, and woodland rodent communities were
discussed by Baccus ({1971) ; grassland had the greatest
species diversity and woodland the lowest. The effect of
visitor use and grazing on riparian rodents was determined
by Schmidly and Ditton (1976), Boeer (1977), and Boeer and
Schmidly (1977).

Use and effects

Pesticide levels in rodents were determined by Applegate
(1970) «

Ungulates

White-tailed deer vere studied by Mearns [1898a),
Blackman (1970), Atkinson (1976), Krausman (1976, 1978a, b),
Krausman and Ables {1976), and Krausian et al. (1978). Data
are available on density, population size, relative
abundance, sex ratios, predation pressure, habitat use,
competition, food habits, and taxononmy. Similar data are
available for mule deer {Kucera 1976, 1982; Leopold 1984)
and peccary (Bissonette 1976, 1982). A summary of the
status of bighorn sheep was prepared by Hailey (1977) and
Leopold and Krausman {1983).
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"level" of Data

Level 1 - Pre 1900
No inventories found.
Prepark inventory
Kinsey (1935), Baker (1938), Gertsch (1939), Gloyd (1956)
Contemporary observations
Robinette (1969), Wrenn ([1971), Anderson (1983), Suter
{1984)

Level 2 - Contemporary observations
Clench {1963); sabath (1967); Smith (1967); Kendall
{1971); Pratt [197%a, b, 1972); TLoomis and Wrenn (1972);
Loomis et al. (1972) ; Blanchard (1973), Van Pelt {1975,
1983): Knudson {1984), Willso (1984)

Taxonomy and distribution

Level 2

Sanderson {1939); Knull (1944, 1946, 1952a, b, 1954, 1956,
1958a, b, 1959, 1960a, b, 1962); White [1944); Howden
(1960a, b); Arnett (1965); Blanchard (1966, 1968, 1972,
1973); Stahnke (1967); Pratt (1971); O'brien ([1973);
Blanchard and Ferguson (1975); n'Conner et al. (1977) ;
Blanchard and Xnudsor (1981a, b); Ferguson et al. (1983) ;
Sissom (1984)

Populations and Abundance

Level 1
Tiger beetle (gaumer 1973)

Level 2 ,
Orthoporus {Crawford 1973, 1974, 1976 Wooten and Crawvwford
1975; Nunez and Crawford 1975%6)
Land snails (Pratt 197%ta, b, 1972, 1974)
Ants (Van Pelt 1971, 1974, 1975, 1983; Whitford 1978)
Vespidae (Nelson and Crowell 1969; Hood 1981, 1982)
Hesperidae (Kendall 1966)

Use and Effects

Level 2
Mercury in arthropcds {Khan 1981)
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AMPHIBIANS AND REPTILES

Species Inventories

Level 1 - Pre 1900
Strecker (1909)

Contemporary observatioas
Wauer (1973b, 1380; NPS 1982)
Level 2
Prepark surveys
Smith {1936), Schmidt and Smith (1944)

Contemporary checklists
Minton (1958) ; Wauer (1970); Anon. (1971); Easterla
{197 5a)

Taxonomy

Level 2

—— . — —

Agkistrodon contortrix (McClung and Maxwell 197€)

Coleonyx (Davis and Dixon 1958)
Populations aand Abundance

Level 2
Tantilla rubra (Easterla 1975b)
Reticulated Gecko (Gallo 1978; lLoomis and Jahn 1973, Dial
1875)
Coleonyx brevis (Dial 1975)
Big Bend slider (Legler 1960)
Cnemidophorus (Lucchino 1970)
Holbrookia (Degenhardt 1960)
Sceloporus and Urosaurus {Milstead 1970, 1971 Milstead and
Smith 1970, Smith and Milstead 1971)
Elaphe (Wallace and Hollander 1973, Campbell 1972)
Cophosaurus texanus [(Howland 1983)
Scaphious couchi (Newan 1983)

Use and Effects

Level 2
Mercury concentration in lizards ([Gallagher 1974)
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Insecticide levels in lizards (Applegate 1970)

Community Dynamics

Level 2
Sceloporus ([Brown 1970, Dunham 1978)
ﬁzgéggggg_(Dunham 1978)
Lizards (Degenhardt 1968, 1969, 1970)
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BIRDS

Species Inventories

Llevel 1 - Pre 1900, 9 references
Bartlett 1854; Baird 18593 Beckham 1888; Obterholser 1902;
Fuertes 1903; Bailey 1905; Montgomery 1905; Maxon 1916a, b

Prepark inventory, 10 references
Van Tyne 1929; Thompson 1934; Sutton 1935, 1936; Quillin
1935; Borell 1936, 1938; Johnson 1937; Brandt 1938;
Stevenson and Smith 1338
Contemporary observations

Galley 1951; Aud. Field Notes 1966, 197, 1968, 1969,
1970, 1971; Dixon 1966; Wauer 19674, 1968a, 1969a, 1969c,
1379a 1970c, 19704, 1973b, 1973c, 1980; Barlow 1967; W¥auer
and Rylander 1968; Barlow and Wauer 1971; Am. Birds 1972,
1973, 1976, 1977; %Wauer and Davis 1972; VWauer and Scudday
1972; Scott 1978b; Wolf 1978 :
List of birds banded {Wauer 1968c)

Level 2 — Prepark inventories, 2 references
Van Tyne and Sutton 1937; Brant 1940

Contemporary regional checklists, 2 references
Wolfe 1956; Oberholser 1974

Recent Park checklists, 6 references

Brodrick 1960; Brodrick et al. 1966; VWauer 1967a, b,
1969d, 1973a; Easterla 1973

Taxonomy

Level 2
Blue-throated hummingbird (Van Tyne 1953)
Black-crested titmouse (Van Tyne 1954)
Dendroica cornata (Hubbard 1968
Bushtits (Raitt 1967) ‘

Populations and Abundance

Level 1
Peregrine falcon (Hunt 1975; Hunt 1976a; Johnson 1976;
Brownlee 1977; Hill and Schaetzel 1977; Kowlaleski and
Wade 1977; Scott 1979; Key 1980)
Colima warbler (Van Tyne 1936; Blake 1949; Snyder 1857;
Gehlbach 1967, Wauer 1967b )
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Lucifer hummingbird (Fox 1954; Nelson 1970)

Level 2
Peregrine falcon (Hunt 1976b, 1977; Hill and Schaetzer
1977, Netherton et al. 1978; Wesson et al. 1978; Lawson
and Falxa 1979; Key 1981; Swepston 198%1; Griffen 1982;
Lanning 1983; Sharp 1983)
Colima warbler (Rkobinson 1973; Wauer 1967c, 1969b, 1970b,
1979)
Hummingbirds (Allen 1977; £Kaban 1977; Allen and Neill
1979; Neill and Allen 1979)
Vireos (Barlow 1970, 1977)
White-winged dove ({Gallucci 1978)
Roadrunner (Whitson 1971)
Montezuma quail ({Wauer 1973c, Brown 1977)

Community ﬁynagics

Level 2
Desert communities (Dixon 1959)
Habitat preference {Wauer 1971b)
Succession (Wauer 1974, 1977a; Parder 1982)
Riparian communities (Waumer 1977b)
Biogeography (Wauer and Ligom 1977)

Use and Effects

Level 2
Insecticides (Applegate 1970)
DDT/Peregrine falcons (Hunt and Johnson 1977, 1982)
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MAMMALS

Species Inventories

Level 1 - Pre 1900, 12 references
Bartlet 1854; VWoodhouse 1854; Emory 1857; Bailey 1859,
1902, 1905; Baird 1859; Mearns 1897a, b, 1898c, 1907
Pre Park inventory, 7 references
Thompson 1934; McDougall 193€b, Stevenson 1935; Wirth
1935b; Smith 1936b; Johnson 1937; Taylor et al. 194y

Level 2 - Prepark inventories, 2 references
Johrson 1937; Borell and Bryant 1942
Contemporary regional checklists, 3 references
Davis 1960, 1974; Findley and Claire 1977; Schnidly 1977
Recent Park checklists, 4 references
Hammerstrom 1949; Wauer 1968b; Easterla 1973; NPS 1982
Additional data on species present in BBNP. 11
references.
Denyes 1956; Easterla 1967, 1968b, 1972; Judd 1967; Baccus
1971a, b; Wauer 1973b, 1980; Schmidly and Ditton 1976;
Boeer 1977; Boeer and Schmidly 1977

Level 2
Peromyscus {Avise et al. 1974)
Rhite-tailed deer (Mearns 1898a, Krausman et al. 1978)

Populatiors and Abundance

Level 1
Bats ({Fasterla 1968, 1969, 1570a, b, 1971, 1975; Easterla
and Easterla 1969; Easterla and Whitaker 1972)
Beaver (Crowder 1969, Feeley and Conner 1977)
Mule deer (Kucera 1982)
Mountain lion (Edwards 1950, Wallmo 1959, Van Pelt 1977)
Bighorn sheep {Hailey 1977, Leopold and Krausman 1983)
Level 2
Bats (Easterla 1972, 1973; Howell 1982)
Rock squirrel {Layton 1973)
Pocket mice (Porter 1962, Forbes 1963)
Beaver (Conner and Feeley 1976, Strong and Bissonette
1978, Strong 1982)
Yellow-nosed cottonrat (Rasp 1964, Crowder 1970)
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Rodents (Warner 1964)

Coyote (Stine 1975)

Mountain lion (McBride 1977, Waid 1984)

Peccary (Bissonette 1976, 1982) ‘

Mule deer (Kucera 1976, Leopold 1982)

White-tailed deer (Blackman 1970, Atkinson 1976; Krausman

1976, 1978; 1978; Krausman and Ables 19763 Xrausman et al.
1978)

Community Dynamics

Level 2

Rodent communities in grassland, desert, and vwvoodland
[Baccus 1971a)

Riparian rodent communities (Schmidly and Dittom 1976,
Boeer 1977, Boeer and Schmidly 1977, Schmidly et al. 1979)

Use and Effects

Level 2

Riparian rodent communities (Schmidly and Ditton 1976,
Boeer 1977, Boeer and Schmidly 1977, Schmidly et al. 1979)
Pesticide levels in rodents (Applegate 1970)

Models

Level 2
Peccary (Bissonette 1982)
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USE AND EFFECTS

Early discussions of the Park's environment including
geology, climate, flora, fauna, visitor accomodations and
access, and park boundaries were provided by Shipman (1926),
Toll {1934a), Winton {1936), Schoffelmayer (1937), Taylor et
al. (1944) , Taylor (1944), Tilden ([1945), and Lassiter
(1949) . Sceric and potential recreational values in the
park were described by Scott (1950) and Sprecher (1951).
Jones and Harris {1959) identified 12 sites of possible
interest to visitors. Evans (1964) developed a prospectus
for interpretative activities in the Park.

Kenny (1968) provided a more recent visitor-oriented
description of BBNP, and Madison (19%68) discussed vegetation
and wildlife found within the Park.

Floor plans, construction blueprints, survey sheets,
benchmark information, and boundary proposals are available
(Anon. No date k, Anon. No date q).

Park gquides to trails (Anon. 1978), roads (Anon. 1980,
Anon. 1980) , and geothermal areas (Beanack et al. 1978) are
also available, General tourist information about the Park
Was provided by Maxwell (1S550) and Deckert (1981).

Lapd Use

The history of land uses by people inhatiting BBNP was
reported by Madison (1968), Casey (1969, 1970), and Wauer
(1970a, 1975a). Casey reviewed military, ranching, mining,
railroad construction, candilla wax production, and farming

activities in the area. Madison ({1968) described livestock
grazing and mining activities by people occupying the area
from the time of Cabeza de Vaca to the 1960's. Wauer

(1970a, 1975a) examined the ecological implications related
to earliest hunting and food—-gathering efforts in the Park
to the more recent ranching, mining, and farming activities.,
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Livestock Grazing

The use of range lands in the BBNP area was reviewad by
Gillett {1933), Russell (1935), Sperry {(1938), Maxwell
{1949), Utley (1962), Gehlbach (1965a), ©Warnock (1967a),
Madison (1968), Casey (1968, 1969), Wauer (1975a), Howarth
(1976) , Schmidly and Ditton [1980).  Sperry (1938), Maxwell
(1949) , McDougall (1953), Gehlbach {1965a), Warnock ({1967a),
Wauer (1970a, 1975a), and Schmidly and Ditton (1976, 1980)
discussed deteriorating range conditions, shrub dominance
over native grasses, and other adverse ecological effects
resulting from cattle and sheep grazing in the area.
Gillett (1933) described the natural environment along
Terlingua Creek prior to the establishment of the G 4 ranch.

The use of horses in the Park for trail-riding and their
effect on natural vegetation was examined by McDougall
{1953) and USDI (1975). Whitson (1974) 1identified horse
droppings on trails as the source of exotic plant species
germinating in the Chisos Basin,

Reports of mining within the Park area wvere made by
Schoffelmayer (1937), Madison [1968), Casey (1969), Csepregi
(1973) , and Sharpe (1980). Kettle (1972), Dumas ({1974),
Gallagher (1974), Houston and Dumas (1974), and Houston
(1975) examined the effects of mercury mining in the BBNP
area.

Recreation

Studies of recreational activities and visitor use
patterns in BBNP include analyses of backcountry use permits
(Schmidly and Ditton 1976, Ditton et al. 1981, Ditton and
Bobbitt 1982), survey of river road campers {Ditton et al.
1977, examination of the motivations and satisfactions
associated with a river float trip in the Park |[Graefe
1977), and analyses of Santa Elena Canyon users {(Ditton et
al. 1981).

The effects of human activity, particularly camping and
river-floating, on river resources and riparian habitats in
BBNP were studied by Ditton et al. {1976, 1976, 1277) and
Schmidly and Ditton (1976, 1978, 1979). Boeer (1977) and
Schmidly and Ditton (1976, 1979, 1979, 1980) inventoried
small mammal populations in riparian zones to assess the
influerce of recreational activities on the fauna.
Degenhardt (1969) discussed the effects of recreational
development on the herpetofauna in BBNP.
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Pesticides an

Reports of pesticide use and analyses of residues within
BBNP were provided by Applegate (1970), Environmental
Consultants, Inc. (1976) , Fuchs (1976), Hunt (1961), and
Schmidly and Ditton {1979).

Contaminant and pollution investigqations in the Park were
conducted by Lind and Bane (1980), Walther et al. (No date),
Wetmore (1980, 1981'), Yarborough and Meyers (1983, 1982),
and Bennack et al. (1978).

Management

Management considerations and master plan proposals for
the management of public uses and resources in BBNP are
outlined in a series of USDI documents [1979, 197%a, 1979b,
1980c). Americans Backing Better Park Development (No date)
proposed their own version of a master plan for the Park.

Brown et al. (1968) developed a management plan for
BBNP's historical resources, and Liles {1982) developed a
plan for river and backcountry use management. Plans for
fire management and general development in the Park were
outlined by the USDI [1980a, 1980b) » Environmental
assessments and environmental impact statements were also
made by the USDI (1975, 1977, 1979b).

. Wilderness proposals and management plans were presented
by Americans Backing Better Park Development (No date),
Anon. {1971), Anon. (18973), 1Liles (1982), and the USDI
(1971, 1975, 1975B, 1979, 19791). wild and scenic river
desigrations were discussed by the USDI (1975, 1980a).

Management and provision of Park facilities were outlined
by Wear {1947) and the USDI ({No date, 1975a, 1979). Alling
(1278) and Ditton {1982) discussed the utility of visitor-
use pernits in BBNP. Baskin {1978), Gehlbach (1965a), and
the USDI [1977, 1979) considered the effects of roads and
trails throughout the Park.



50

"Level” of Data

Land Use

Level 2
Madison 1968; Casey 19€9, 1970; Wauer 1970a, 1975a

Livestock Grazing

Level 1
Gillet* 1933

Level 2
Russell 1935; Sperry 1938; Maxwell 1949; McDougall 1953;
Utley 1962; Gehlbach 1965a; Warnock 1967a; Casey 1968,
1969; Madison 1968; Wauer 1970a, 1975a; Whitson 1974; USDI
1975; Howarth 1976; Schmidly and Ditton 1976, 1980

Schoffelmayer 1937; Madison 1968; Casey 1969; Csepreqi
1973; Sha;pe 1980

Boeer 1977; Schmidly and Ditton 1976, 1978, 1979, 1980;
Ditton et al. 1976, 1977, 1981; Graefe 1977; Ditton and
Bobbitt 1982

Level 2
Applegate 1970; Environmental Consultants Inc. 1976; Fuchs
1976 ; Schmidly and Ditton 1979; Lind and Bane 1980;
Hetmore 1980, 1981; Yarborough and Meyers 1982, 1983;

Wear 1947; Brown et al. 1968; Gehlbach 1965a; USDI 1975,
1977, 1979a, b, 1980a, b, c; Alling 1978; Baskin 1978;
Ditton 1982
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VEGETATION

Early surveys

Engelman (1859) wrote about the cacti of the U.S.
Mexico border.

Prepark Surveys

Many expeditions visited the Big Bend region to determine
the area's suitability as a ©National Park. McDougall
(1935a) and Muller (1937) 1identified about 450 species of
vascular plants. Sperry (1938, 1941) collected almost 900
species. Sperry and Warnock (1941) identified 1,139 species
of plants. Poseberry and Dole (1938) prepared a veqetation
map of the area. Casual observations vere reported by
Palmer (1928), Marsh (1937), Matthews [No date, 1937), and
Taylor et al. (1944).

Checklists of plants have been frequently prepared for
BBNP. McDougall and Sperry (1951) wrote a key to over 800
species of vascular plants occurring in the Park. Warnock
and Koch {1970) prepared the most recent checklist, About
750 specimens are stored in the Park herbarium {(Warnock
1967hb) « Powell (1984) continues to collect plants and
deposit them at Sul Ross State University in Alpine.

Anthony (1952) and Smith (1972, 1973) 1listed the cacti
that occur in BBNP; Kurtz (1979) wvrote a key. Wauer (No
date) identified 58 forms of cacti in BBNP.

Keys and 1lists are also available for other groups of
plants. Cummins (1964, 1965) wrote about the Uredinales,
Wetmore (1969, 1976) the lichens, Magill (1972, 1975, 197%6)
the mosses, and Wauer (1971) the oaks.

Physiology/Anatomy

Chemical properties of locoweed, cacti, and nectar of the
century have been studied (Pease 1940, Neill and Allen
1979). Eickmeier investigated crassulacean acid metabolism
(1976, 1978, 1979).

Ruth {1972) studied the stomata of agaves in the Park.
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Single Species or Taxon Studies

Burr (1966) wrote a brief account of an aspen survey, and
Wauer (1971e) a key to the oaks. Halter and Lucht (1977)
discussed diseases that might affect cottonwood trees in the
Park. Liles (1983) wrote about the "Big" trees of the Park.

The status of several species of plants in the Park has
been investigated: Opuntia (Anthony 1951), night-blooming
cereus {Davis 1969), Giant dagger (Yucca carnerosana, O!'VNeil
1971), Hechtia scariosa (Green 1973, Smith 1978), salt cedar
(Howarth 1976), Leucaena retusa (Brewbaker 1979), Aquilegia
SpPp. (Lott 1979), and Ancistrocactus tobushii (Heil and

Brack 1984).

The rehydration of the resurrection plant vas
investigated by Eickmeier (1984), pollination of Agave
harvardiana by Kuban (1983), and ontogeny of lequmes bty
Derstine (1982).

Plots, Transects, and Succession

Long-term changes in the vegetation of the Park were
revievwed by ¥Wauer (1970a). Moir (1982) reviewved the effects
of fire on the vegetation in the Chisos HMt. W%arnock {1967a)
compared a series of photos taken in the early 1900s to a
series taken in 1966-67.

Quantitative data on the vegetation of the Park was first
collected in 1936-37 when exclosures were built at Green
Gulch, Burnham's Trap, and Tornillo Flat (Sperry 1938).
"2aw" data on recovery of the vegetation is available for
1944-51 {Anon. 1944-51). The Soil Conservation Service, in
cooperation with the NPS, established 11 vegetation
transects in Big Bend National Park in 1948 (Leithead 1948),
These plots were reacasured by Warnock (1970b) im 1969.
Wallmo (1955) described the location of 5 transects betiucen
Panther Junction and Persimmon Gap. Warnock {1955) provided
photos and plot maps for 6 belt transects. Summaries of the
data from the belt transects in 1955 and 1967 were given by
Warnock (19674). Wondzell and Ludwig (1983) remeasured 51

traasects in 1981. The Texas A&H circular plots,
established in 1955, were read again in 1968 (Farnock
1970a) . Fifty-one desert plots were read again in 1981

(Wecndzell 1984). UData is available only for selected plots,
not all were remeasured (Warnock and Kittams 1967).

Permanent plots (4) were established in Boot Canyon in
1964 (Whitson 1965a). Fleven sites, each with S5 100 ft
lines, were established by Warnock (1970c). Moir (1980)
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established plots in the Chisos Mt. in 1978. The most
recent permanent plots were established by Ludwiqg (1984) as
part of an MAB project. Ten 30-m transects were established
at Paint Gap hills in 1981.

Dick-Peddie and Alberico (1977) began a 3-phase study of
fire ecology in the Park. Meents and Moir (1981)
established plots, near Paint Gap Hills and Nugent Mt., in
the Spring of 1981 and remeasured them in the fall. In 1982
6 additional plots were established (Meents and Moir 1982).
Comparisons of burned and unburned areas werec nade by Moir
and Meents (1981) and Griese and Warren (1980).

Baccus (1971) studied the ecology rodeats but also
collected vegetation data in the grassland, desert shrub,

and woodland. Degenhardt (1960) studied relationships:
between lizards and vegetation gquadrats between 2,800 and
5,250 ft elevation. Vegetation data is also available for
the ripariar zone (Schmidly 1976, Schmidly et al. 1979).
Wauer (1977a) discussed changes in hirdlife associated with
changes in the vegetation.

Vegetation Maps

Several maps of the vegetation of BBNP have been
prepared. Warnock and Kittams (1970) defined plant
communities of the Park. Stronqg and Bissonette (1981)
plotted cottonwood and willow stands along the Rio Grande.
Leopold ({1983) identified 15 vegetation asscciations in the
Park and plotted them on a 1:100000 scale map. Nygquist
(1984%) is working on a color vegetation map, based on high
altitude photography, for BBNP.
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"Level" of Data

Species Inventories

Level 1 - Prepark inventory
Palmer 1928; Marsh 1937; Matthews n.d., 1937;
al. 1944

Level 2 - Prepark inventory
Vascular plants (McDougall 1935a; Muller 1937;

Tayvlor et

Sperry

1938, 1941; Sperry and Warnock 1941) Vegetation map

(Roseberry and Dole 1938)

Contemporary observations

Vascular plants {McDougall and Sperry 1951; Warnock 1967b;

Narnock and Koch 1970)

Cacti (Anthony 1952; Smith 1972, 1973; Kurtz 1979; VWauer

N.d.)

Uredinales (Cummins 1964, 1965)
Lichens (Wetmore 1969, 1976)
Moses (Magill 1972, 1975, 1976)
Oaks (Wauer 1971)

Level 2
Locovweed (Pease 1940)
Century plant (Neill and Allen 1979)

Crassulacean acid metabolism (Eickmeier 1975, 1978, 1979

Agave {Ruth 1972)

Taxoromy and Single Species Studies

Level 2
Aspen (Burr 19696)
Cottonwood {Walter and Lucht 1977, Strong 1982)
Opuntia (Anthony 1951)
Cereus (Davis 1969)
Giant dagger (O'Neill 1971)
Hechktia scariosa (Green 1973, Smith 1978)
Tamarix (Howarth 197%)
Leucaepna retusa (Brewbaker 1979)
Aquilegia spp. (Lott 1979)
Ancistrocactus tobushii (Heil and Brack 1984)
Agave harvardiana (Kuban 1983)
Resurrection plant (Eickmeier 1984)
Lequmes {Derstine 1982)
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Level 2
Long-term reviews (Warnock 1967a, Wauer 1970a)
Exclosures (Sperry 1938)
Vegetation plots and transects (Leithead 1948; Wallmo
1955; Warnock 1955, 19674, 1970a, b, <c; Whitsom 1965a;
Warnock and Kittams 1967; Moir 1980; Wondzell and Ludwig
1983; Ludwig 1984)
Fire ecology (Dick-Peddie and Alberico 1977, Griese and
Wwarren 1980, Meents and Moir 1981, Moir and Meents 1981,
Meents and Moir 1982)

Vegetation maps

Level 1
warnock and Kittams 1970, Stronqg and Bissonette 1982,
Leopold 1983



TABLES

These tables are intended as a "quick reference%" to the
kinds of research conducted at BBNP. When there is no entry
in a column we vwere unable to determine vhat the author
intended, e.gq. many geologists did not give dates their
field word was conducted, therefore the "“"DATE"™ column in the
table is blank. Entries are ordered chronologically by date
of work.
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Rjo Grapde 1977
B{q Bens

area, TX

gBNP TX and
exa$

BB¥P, TX’

BBNP, TX

BEFERENCE

?&qg and Ban

98%3 and Bane

qSBS and Bane

Hovarth 1976

Hubbs et al.
1977

Hubbs 1957

Hubbs 1958

Tvichell 1966

8¢



AQUATIC BEPERENCES

!ater fesoyrces
nvestigation in BBNP

perpieiogianl angdy of v

History of aTd
|anaqe ent g agp for
Gambysia gaigel

t
qgotgggla Sgpgan (L]

ixatfuiéigs dxstrtb Exon
Chihuahuan shxner

Ground vater hydrology

te for a hermal
oving vel

1 anal is test
ilii%g,apal; nq'tegts

Collection of specinmens,
measurenents

Beviev of avaiiable data,
personal experience

Test vells
L
T?stiugi;eklilo=easurelent

pre

Search

LOCATION DATE

cengral
Mexico

BBNP, TI

BBNP, TI

antherc
unction, BBNP, TIX

Grand
101852 3ane, rx

REFERENCE

‘Sgaat et al.

Burr 1976
Hubbs et al. 1977

Moore 1980

?855 and Mayden

Gibson 1983

Vilson 1983

66



ARCHAEOLOGICAL BEPERENCES

OBJECTIVE/SUBJECT

Painted pebbles

Hghgelzeor Koom

Pindi is of &
exca 1008

Pindings of B. P.. Coffin
a{ 2 agchaeo oqica sgtes

Repo f archaeologjcal
exgesgtgons En (] agta
thl& Canyon and

Chisos Mountains

Blg Bend basket-
malers

Byt ettilen =

RT3 11 Sk

ript di
R T T

SAYPLING METHOD/REHNARKS

Literature reviey

Literature search

E{gg;gta%- of 3 cavei in

shelter chalk Drav

Excavation

n OE Doric cave,
caves 1n

Observation, collection

255132212323} caves

Archaeological investigation

Excavation of 4 caves

LOCATION

Trans-Pecos

BBNP, TIX

Bee
Can! fn
Chalk Dravw

B2RES §iing

Can on and
Slo{ éanyon

Ch sos Ht.
T T

Shumla Cave,
Texas

gniqht Cave,
exas

ule Bags
BeaEs, Eartledqe
Cave, Sunny

DATZ

Historic

Historic

1928

1929

1929

1931

1931

1931

1932

M i1 T

?89§|an and Rohrt

Harrinqton 1928

Anon. 1929

Younq 1929

Martin 1932
31T L PR
Setzler 1931

Setzler 1932

09



ABCHAEOLOGICAL REPERENCES

0BJECTIVE/SUBJECT

rindings of excavations

5ttg§ygrcbaeoloqical survey

gﬁigaeoloqical sucrvey of

117RE) ghafee sites

By ctayiaascopshiychend

humans

égggéigtgatagghogsgog%scaves
Y

Pludinis of U
excavations
Eégtgggiggggagfliterature

Rssults of excavation
of a cave

lesglts of excavatjon and
test pits 1n 8 roc
shelters

E{cavatlon of 67 archaeological
Sites

t f 18 i
Lossrinl 85, 1%% Sikas
Compilation
Observation, excavation

Observation

Excavation

d.u 4
Baespsteda’spfed? Previcusly

Literature reviev

Excavation

Excavation

LOCATIOX

Patess
chihuafuan
Desert

BBNP, TIX
BBNP, TX

ardal® iy

Biq Bepd
aréa, TI

Egatro-
enegas, HX
Vestern TIX
Texas

Roark Cave,
Brewvster Co.,
Texas

Brevster Co.,
Texas

DATE

1933

1936
1328223
1937
1938

1940-41

1948
1960

1961

1961

REFERENCE

Kelley 1933

Reed 1936
Campbell 1970
Cook 1937
Smith 1951

Gilmore 1947

Kelley 1949
Campbell '960

Kelley 1963

Sattf’1829

19



ABRCHAEOLOGICAL REFERENCES

l:chaeglogx of La
Cueva de Zona
de Derrumbes

Atchaeological survey of
BBNP

;aiding trails in
rans-Pecos exas

gﬁg:fftﬁ gi?xon in

Hexxco

ethenssgord for

Evohut;on of bisketry in
exico and
and Trans-Pecos TX

R PITR TE S I ok

N o

h cal survey and
T %i !

ded 132 archaeological
giggg gn a i—veek snrvgy
oE records and
of area

Bxftva jon, surface
1ons

Analysis of pollen records
Collection

Exgavation
1te

7]

rchaeglogjcal surv nd
fnvesggqa%iog = %

LOCATION DATE
ueva _de La 1963
ona de

De iulbes,

ey of Rio

Santa BRosa,
SE Nuevo Leon, NX
Nuevo Leon, f

BBNP, TIX 1966

;cans-Pecos 1966-67

exas

NE NMexico 1960-67

Nue eon 1968'

Coa fx

Vest and S¥

Texas

Coahu}i 1970-75

Tamaalipas

Lover and frans-

Pecos, Texas

; i&e:t 1971
1975-76

Soa usfa, NX

REFERENCE

McClarkan 1980

Campbell 1967

1808°}he3n?

Epstein 1980

BLLReta® a0

Adovasio 1980

{Bg1and Keqgley

Adams 1980



ARCHAEOLOGICAL BEPERENCES

OBJECTIVE/SUBJECT

.__ sS=s2=s

o1 Esivay

BExcavatio
threatene
realxgnlent

15Enditocdieat gealnled”

Hi235851989 140
rc aeology of 81q Bend

Pictographs in Big Bend

sEeifers l\ Hfogtkaxas

EnrkxeSginxgh Sxploratxons
area of Texas

gulgg remains fronm
sites

rin ings in a rqck
shelter excavation

usk t—laké g cultute
n q Ben re

Excavation

Observation, excavation

Observation

dEstaselnvinih SrRionation.
Lt B B
ﬁzes hlstoricg& data of

Sunm
ia uro an expeditions
n area

KSTECBEQY afaTEaRige frov
Canyon Rockshelter

Excavation

Observation

area, TIX

Big Bend
areéa

Alpine, TX

atdal°H

Braikear ks,

and Sataa Canyon
Valverdi Co., TX

Bee Cave
Canyon, TX

Big Beug
area,

o
15
i
(1]

1977

1979

REFERENCE

Baskin 1978

Andretta 1979

Peabody 1909

Swith 1923

Smith 1927

Seith 1928

Oetteking 1930

Coffin 1932

Smith 1932

€9



ARCBAEOLOGICAL BREFPEREHNCES

OBJECTIVE/SUBJECT

Agchaeological findiangs {n
Big Ben rea

Baadeinefoite o
rocblsRetfof T2 20007 °F
Glen Canyoo

Archaeological sucvey of
Texas

{taklstarxc cave, culture
a 58 Te

Split stitch basket

g%ggn lY!ett Big Bend

ock art sites in
8Ias

ggg %kglggtexcavltlon of

SANPLING BETHOD/BENARES

peviev of available data

gggsxiglon of types of

Excavation

ivi es and relates five
roa eas of Texas
arcbaeo ogy

Apal gls ?t dif etences in
resu prev
excavations

B§§E3f31°° of split stitch
Beviev of available data

1340 T AN 1330 Hi T

Excavation

LOGATIQ¥
ll.‘ .' !g

Biq Ben
actea, T

sunny Gleo, TX

Te;as

Beins- 1. -

Taxas

lt a, ‘i

Vest Texas

Texas

11 P 1

RATE

BEZEBENCE

Saith 1932
Saith 19133

Swith 1934

Sayles 19135

Setzler 1935

Saith 1935
Anon. 19137
Jackson 19138

Seith 19138

79



ARCHAEOLOGICAL BEPERENCES

Cordage of caves

Brgkgssy in the

f iience of Bugopean

uence 1n
toqraphs of Vest Texas

tience of zugopean
uence 1n

toqraphs of West
exas

rrov or darct
%oo?s gnd probielatxcal
nclised stones

P2591aR 108 B8ise

structure excavation

findi
Ssi g turig cae M

5 Elxcgtions of the C-14
com a cave 1n
Coahuila, Mexico

SAMPLING METHOD/REMARKS

Stu ied 12 piece of
cord made fro rouq qrass
and stranded iber cord

Discussion ange of
vaclations n asket
manufacturing

Observa iog discussion of
rock art sites

Documentation of pictographs

3§ggib§sa§8°k§élr te ation

to anclent culture

Excavation

Exploration

Discussion of excavation

e
1o
1
1>
(g |
-
10
(=
o
15
[ ]
1”e

acda°H

cE 1§t ‘AE?'
ua Pr
B uff, rexas

WVest Texas

Western Texas

kgtﬁui ua,

Mexico

gel rxa

Coa ulla,
Mex

Seith 1940
Swith 1941

Smith 1942

Ssith 1946

Kelley 19u8

Kelley 1951

qagsinez el Rio

Tavlor 1956

69



ABRCHABOLOGICAL REFERENCES

Dgfegse of classification
Livermore Pocus

!evlev of Trais-Pecos
exas archaeology

Defert cultures and the
Balcones phase

tﬁe 1sto c cultnres and
r re ance
vater nomadisa

Archaic cu res adjacent
to ﬁ Iortﬁ astern 4

tron iers of ues

lmer

Pgllen as an indjcator
o? prehgst oric Siets

need Sor fu%leg
erstanding o Trans-

Paci geoples never adopted
cu

agr ture despit
avallable knowle qe

ERELigedolaterppstations

cg;iev oindata

SAMPLING METHOD /BENABKS

eviev of avajilable

ata

Seliev of available
ata
iutlaty of available
ata

Discussion

Analysis of available
ata

ollen anal{s s of 47
uman copoo e specxmens

environlental

conditions, projectile points,
ettlement gystens, gbsistence

ata through tinme,
external cultural factors

EeEson 1 exgerience,
iterature reviewv

LOGATION

rans-Pecos
eXas

gskhtia,

zhtgoahuila,

HBI co

Trans-Pecos
area

S

DATE

Kelley 1957

Lehmer 1958

Kelley 1959

Taylor 1962

Taylor 1966

Bryant 1975

Marmadoke 1978

Snafer 1980

99



ARCHAROLOGICAL REPERENCES

Test eyxcavyations at
prehistoric caapsite

SAMPLING METHOD/REMARKS

Excavations
)

DATE

REFERENCE-

Panovski 1981

L9



CLISATE REPEBRENCES

OBJECTIVE/SUBJECT SANPLING NETHQD/RENARKS LOCATION DATE REFPERENCE
Rainfall patterns of Raixtx?all eadingi from U Mexico 1921-40 Shreve 1944
northern gexxco stations northern Mexico
d T re ap r itation hihuahuan 1978 schmidt 1979
323: rSaggdcgéthH:Eic .2!82 lr}o- a ug 88{"’ 2 geseg‘t il
veather statlons in Mexico
and 0.S.
E%§ gct)e of Chihuahua, e&:o?oqica’.tsta 5n;30 Sgiggghua. Schaidt 1975
I t i
gieu igkcat ogaogoﬁources é}f)gg gggg'aag giggggg%s Hexico Schaidt 1980
exico

89



GBOLOGICAL REFERENCES

OBJECTIVE/SUBJECT

Geology cf Big Bend

Geology of BBNP

i500edlas intratees®

E g{gi‘as ang Rosillos
Mountains

Road log, BBNP

Glaciation

f txon of agate
an trip

SANPLING METHOD/REMARKS

Observation, field trip

b
a8 Ct O%8al ngvaﬁ%ggﬁsis of
in sections paieo-aqnetic
dies, lappin

1) Chemigal a is of

sL-pies ico- Biilg orse

Mt., vet chemical analzses,

X-ray fluorescence tec nique

for major elelents and

atomic absorgt on for Na and K

2‘ Pettoqrag

study of thin sections

sade fros 85 samples taken

from the ¥ildhorse Mt.

3) BRle tron ni rogtobe

analys etaz electron
obe an x

el spar e ocrysts,

Pyroxene phenocrysts and 13

feldspar groundmass qgrains

Geologic survey
Observation

Pield survey

Collection

LOCATION

Bigq Bend
area, TI

BBNP, TIX

Wildhorse
Mountajn
Intrusion
Brevster
Co., TX

ic analysis, detailed

ifilas tnd

BBNP, TX

BBNP, TX

Ceed e geak
sout

Terlinqua, TX

1386243%°

infermittentl ly

1980,76,77

1946-47

1949

1958

1960-61

REFPERENCE

Vegemann 1936

qagsell et al.

Indest 1978

Bloomer 1929

13§;e11 et al.

Jenkins 1958

Zeitner 1962

69



GEOLOGICAL REFERENCES

Pgunda&ion of Chisos
Ht. Lodge

Sadfapf.2ktaly
e Hill

1
la

CE vine s ccolith
[o] BNP

Dlscoverx,of nev .
mgrcury aineral, pinchite

Goochenigal and petrographic
survey of area and

agalysis of trends
differentiating this from

adjacent areas

Shpmeteic chatars I8 iion
paterial is causing cracks in
the lodge

am core llected
goi n§%ihetn iaf? %%
laccolith: lab wvork: thin
sgctlons(bS samples), electron
|§cro robe analyses, ¥a20 and
K20 vhole rock analyses, /4848
(29 samples)

? servation, X-ray
uoreicencé scan, neutron
analysis

Reptesentative samples of
various roc t;pes veie
collected at 17 localities.
Samples for geochemical study
vere taken near the margins
of the exposed iantrusions, 67
thin sections vere studied
petrographically. 20 vhole
rock samples vere analyzed
chemically.

=counting

gégg%ron l%croprggtnanalysis,
section measuring

GETESY ‘38w,
TX

;irlinqua,

Mariscal
Kt., BBNP,
TX

Texas
Gabbro aill
surioun ing
Mariscal Mt.
BBNP, TX

1972

1973

1974

1975

Maxvell 1969

Kovschak 1973

Sturman and Mandacino

Myers 1978

?89gardner

0L
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GEOLOGICAL REPERENCES

Burrp Mesa, riebeckite and
thoni

BREESERIL RE.the

ER Tl TR

Comancheite neI
mercury minera

tivg i&stor of Pine
i era [part

o nvesthagxon of Trans-
Pecos magmatic province)

N ed study are
s:gples, La voti‘

1ected
roc ch;-ical

yaes of
ement oxides,
trace elelents vere

ajor-e
selecte
obtained by X- raI

3nd liiet che! stry vas
etermined by e
analyses.

emical anal electrcon
croprobe an ysés styafe
5parature of crysfallization

Ch
31
te
and oxygen fuqacity

i 14 thernmal thin gs

ls leasured emper-

ature, E dischargqe: analyzed

vate eaistr cations
ter c ist ; (cati b

c

aeteyl, “sivale

uorescence,

ectron lxcroprobe

on spe tropzoto-
ngs for life

;iristlas Mt.,

West Tsxas
alon
Grande

forms included: bac eria (1solated

tor pure cultures
qae vascular plaats,
nvert ebrates, vertebrates

HE R HA G S

130 thin s?st
anallses, neI major-element
chemical analyses

then tested)

‘%?°§3:11uqua,

—=x
e
-]

E%ESOC‘H¥°“'
BBNP

DATE

1579

1976

1498

1977

1977-78

REFERENCE

Becker 1976

Junglusuk 1977

Bennack et al.

Roberts et al.

Ogley 1978

1931

1L
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GEOLOGICAL REFPERENCES

En%tz:ggnetiSI of early

A
r%gkgf alkaline

Gammaray and magnetic
recommalssance

83212445 MRPPRRdgef

Paupa 51 na
env;rénle (% 8 sandstone
rovenance of early

ocene rocks

B HS PR L

E&ftoryﬂgf the

§2082910°h1g BERESte

178 c n 3 flovs
vere alne mcasurements
nade by spinuer magnetometer.

grqo Esls vere performed
Y 5 2

techn qnes.

Aeria vey, magnetonmeter
magne o

Pield mapping

Mea UEEIBB§ of ittatiqrapei
sec ions, preserva

collection and preparation

:of§°!§1°3 Of&iectfge

sect oned for analys

of calcite tvlnn nqg, feasibility

of isotopic dati ng, and study
of pressure solution surfaces,
surface mapping

rield observation

Observation

LOCATION

BBHP
rev§ter
an
Presidio
X

B
e

;intiaqo

;Y eillo

BBNP, TX

esa e
Beqhata,

BBNP, TX

3rdaleng

.Co.,

nt.,

DATE

1978

1978

1979

1979

1979-80

1980

REFERENCE

?&’biland and Clark

Daily 1979

Anon. 1979

Cobb 1980

Hartnell 1980

DeCamp 1981

ndden 1907

Gould 1936

CL



GEOLOGICAL REFPERENCES

YIVE/SUBJECT

EEE o0 60I " Big Bend's
ble areas qeoloqy
botany and tauna

E otos of Puerto
co Hine

Gg 1 ic histo ‘
8 rtp and structure
of B

a
th end area

illgoto C outcrops
ant ago Ht.

ElisoTeir oyt iqryrlite
Marathon

%ogy of the Big Bend

geo oégg ?geld trip

t
lfp:igi Sﬁtlirit dgalts

§:“c§2§gea:§t Pated'altic

kaline s1l

ANPLING BETHO ARK
BitarkeicstEaviby, 1t
personal experience

Photos

Observation

viggingrlgicogztggsgggeen1arqed

topographic maps

ﬁevlev of available
ata

geviev of available
ata

ge gvggignthrouqh area,

Ia flovs leaiuted,
ative age o
flous determined

Obse ion

chen ca analysls, vet an3lysis,

X-ray fluorescence analysis

0S - Nexico
3 Ml

;gntlaqo it,,

5T eastec e

Narathon,TIX
Biq Bend

HERA

an 3%25 s
Co.,

Vest Texas

DATE

ERENCE

iéf[g19ua

valthall 1949

q%ggell and Diemiczh
a

?gzgson and Greenlee

Wilson 1965

BTy vzl

q%gggll and Dietrich

Vinters 1967

Cameron 1968

€L



GEOLOGICAL REFPERENCES

QBJECTIVE/SUBJECT

;;g tistg%gg:i%fggggggg% of

Geology of Castolon area

Caves of the Chisos Nt.

Egligiggﬁatgoglggline rocks

seme %cg framevork

Eat s o exas,

3 hern Nev Mexjco,
northern Mexico

Lov retaceous ied;-

men t on and tectoanics of
the Coahuila and vest
Texas Platforas

lasozglc se gta ign,
ic ac y an
deformation

Vertebrate biostratiqgraphy

?n t : c§°fu§ nb égles

Hinerals gn Chihuahuan
tectonic belt

P20 05 5 4 __

gii mnap
ou
geology an
maps and abun

fluorescen
easuremen
nch Reynolds

type mass spectrometer

Observation

Locatioa of caves

dilectron

Sul!ury of stratigraphic
vor

of available

available

available

available

E 500,

bg story of BBNP,
ant photos

ge an

LICATION

e

BBNP, TX
Banpel geake
lr Ay !i

SE%%%%E“%E, NK,

Chihughuau
Desert, TX

Not{hern
Mexico

;rans-Pe:os
exas
Chihuahuan area

Chihuahuan area

BEFERENCE

Maxvell 1968

Stevens 1969

Vatson 1969

Carmen and Cameron

QSBason et al.

Saith 1970

DeCserna 1970

Wilson 1970
Greenvood 1970

McAnulty 1970

7L



GEOLOGICAL REFERENCES

QBJECTIVE/SURJECT

i%overy of rhonite in

PREciiyioe gL, vee
ite member of
Boqn llas formation

HISHEIAIRE

" ferlingua KMining District

Nariscal Mining area

Betgeiegrsefytateiosnate

fgagtis Bugery of 3

SANPLING METHOD/REMARKS
Identi d ical
?rgger{igs g{ncgection

on forptio and charac-
ter eochroism) and
conf rle by vet chemica
analysis

Description

se{iev of available
ata
Literature review

Inspections

Ble n lic be apalyses
f 3 exas Rii oty
n_se f ons, nev
chelxcal analysis for major
and selected race elelents
«.Ti, Hn, Ca,
analyzed by X- tay flouresceuce

Collec%ed 62 oitent?d rock
core es io-
2 1accol ths and a s

Lab procedures; alterna&an
field demagpetjzation, thin
section ai ; gnetic
susceptibil lie irtua
geomagnetic pole pos tions,
and statistical parameters

LIS S

atdal°n
gebipdys fgnind

BBNP, TX

nzttlega%ke

BBNP, TX

gs,gron et al.

qssYell and Marks

I52teImag, gootoaient

Daugherly 1972

Osepreqi 1973

gzsgan et al,

Levis 1976

SL



GEOLOGICAL REFERENCES

Contact IEEEIOEEhlSI
near Bee HM rusion

. d
2T R

endepce. of gravxty
graphy 40
rande BRif

pb
Pe

g{avét anal§s%§f§§ the

ontineatal r

Deegsitlonal

ronment and sQurce
area of the Javelina
formation

io,Conchos-§io, Grande
rainage evolation

inhzdtite and bassauxte
n Caves in BB

fleesgrrsr ars aagerberees
SIke fronp gq Ben

BEegELRt gt fetuohytion

tntiago Mt. and
Sierra“del Caramen

Analyses
Col{estion, literature

revie

Seliev of available
ata

Laboratory analysis

in size naleis
pa eocurrent andlysis,
petrography of the
sandstone and shale

Literature reviev

gineral 1392E1fic tion
X-ray tact on and

gptica techniques (oil
mmersion)

E%S?!iif%ﬁg 5 e%%?%toséﬁiﬁii°pe a

phenocrys s 2 saaples
of rhyol te, micropcobe
analyses

35°4g8ic,12p Provided

LOCATION DATE

g;e dt., BBNP,

Igskaydee

hihuthurx

eser . NX

Btz Bend
rea, TIX

f3reatlta,
BBNP, TX

g Hexico
oundary

BBNP, TX

Biq Bend

rga, gx
EE%EE%E‘SEerca del
Carmen and Santiago
Ht., BBNP, TX

REFPERENCE

Droddy 1976
Crook 1977

Ys§§ern and Aiken
qssgalfe and Clark

Miller 1978

Deal 1979

Aill 1979

StRefiofhgg=cn a0

Poth 1979

9L



GEOLOGICAL REPERENCES

tab
31;18 gsisx%efxtionshlps
S lercury siserals fron
terlilgua

D EIHHEE B

§“°§252 ufa 15851 gic
stotg of tha ersxllon
Gap area

Bine shaft inventory

§§3§§iﬁigigiyhis@ory
Quaternary-

Tertiary old gravel

depoiits, Lover

Tormillo Creek

Alrea, BBNP, Texas

SAMPLING NETHOD/RENARKS LOCATION-
t t t
IR RENO TR fegagnane
nchite by = ng megcury

conta gn co-gggnds n appropriate
formulas, "Stab tg reactious
n same materials by placing
n sealed tubes and heating
at various temsperatures for
varlous tinme g E ods, then
identifying dif erent phases
with X-ray diffraction techniques

Inventory of ground water Rosillos Nt
BBNP area, T%

| 1 sis f Landsat 1 §

LANISES R ke et Iy L ecmet FRRplnagn O

of aerial p% E :

and direct servations

Inventory BBNP, TX

keesk, TRER b 2y

REPERENCE

Bums 1980

Christensen

Toelle 1981

West 1982

Thurvachter

1981

1983

LL



PALEONTOLOGICAL BREFERENCES

OBJECTIYE/SUBJECT

ggvg§§%brate paleontology

53%¥°§:a L FE T S

Pollen profile

{§%°?8§3iYYE ?grlation

gzvgﬁﬁsbrate paleontology

1oToPRiaRn indogL, of neer
lnstin qtoups, BBNP

T53)2epsoielont the

§13°8341 Bhagory of

SAMPLING METHOD/RENARKS | LacATION

g$o¥gg§ilgapp1nq, collection BBNP, TX
;fggng%égsauce of Tormillo g;gg%lbgnp'
col géggsefggléoii: lgﬁalysis e B

1 Paliocu ten meas re-ints. BBNP, TX
im ze g s, an

ir c anal s (2) paleobotany

ea apressions *and recovery of

pollen; (3) fossil collection

Description BBNP, TX
IR R Re Yo PR
degcr bei galples vashed

examine

583 yee LA

acob's sta
litholo Y., fossil content
sedinf Iry str&ctntes, lithologic
association g ge of
each bed, stud t
sections of 25 sandstones, 11
claystones and 4 conglomerates

recocrded forlation

§gg€aghconpass RBNE

Collections Biq Bend
area, TX

DATE

1936

1952

1969

1970-72

REFERENCE

Eley 1938

qgggon et al.

Meyer 1979

Lavson 1972

Eley 1938

Bostik 1960

Hopkins 1965

#ilson 1965

8L



PALEONTOLOGICAL BEFPERENCES

Voodrat wmiddens

I ST T

ros o ocene Ash

1} qeizgid rodent
Spring local fauna

M .
northeastern Ehihuahua

BlaceBsaleitoRtabsnceme
B85535 fcans-Faddd 1

E%Ef?°98§§i§%? &3 the
Trans Pecos (Yieja Group)

PEOIGIEICQ and degositlonal
environments of the eocene
formation

{:180 ene vertebrates of
e Black Peaks

ormation

FaEdoeretagasis se BRte

SAMPLING NETHOD/RENARKS

8 voodrat middens sampled

Collection of specimens

collegtion of fossil
vertebrates

Collection of specimens

Observation, testing
Examination of specimens

Collection of specimens
Collection, analyses

Not specified

Literature reviewv

LOCATIQN

BBNP, TX

SEeiol8hue,
TX

Rani o Gaitan
no eastern
Chfhuahua, NX

1

;rans-?ecos
exas

BBNP, TX

BBNP, TX

BBNP, TX

DATE

REPERENCE

Vells 1966

isggens et al.

q8£5is and vwood

gg uiggga. Villafranc

Schiebout 1970a

;85?ten and McGrev

Vilson 1971
Rigsby 1978

Schiebout 1974

Bedrossian 1975

6L



PALEONTOLOGICAL REFPERENCES

OBJECTIVE/SUBJECT

Pterosaur from Jlate
Cretaceous of Biq Bend

gestudy of Castolon miocene
auna

Paleocene environment

of “ERe hoRail EPTIO°
formation, .BBNP

F251t2RE 131" b8 eion
Sesetizapeierity

BLCEPRR! SR Haiell of lover
ggg;nt on neas Hot Springs,

SANPLING METHOD/RENARKS

Collection

Progggcted fgr ossil
ver rates 1n lover part
of Delaho formation

Excavation
Collection

alglei tg en from 15
oot stra qrag 1C intervals
these vere vas

ed and examined

LOCATION

BBNP, TX

Hea
CasEolon
BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

Bhst B ot

DATE

REFERENCE

Lavson 1975

Stevens 1977

Schiebout 1979

Aartnell 1980

Lehman 1982

Rapp and MacPadden 19f

08



HISTORICAL BEPERENCES

QBJECTIVE/SUBJECT

Iaternational Ppark

History of cattle in BBNP

Eﬁiﬁory of cattlemen in
Bistory of Hot Springs
History of the Big Bend
area

Candelilla vax industry
History of Brewster County

Bistoric structures at
Camp Santa Helena

ggtggig of human activity
History of BBNP since 1500s
Baronial forts of Big Bend
area

fﬁnnisb and Indjan battles
Trans—-Pecos Texas

Literature reviev

Literature, interview
Literaiure, letters,
intervievs

« letters,

Literature
Literature review

Literature reviev
Literature

Literature reviev
Literature revieyw

Reviev of available data

NP, TX
Banles
BBNP, TX
BBNP, TI
BBNP, TX

BBHP, TX

BBNP, TX
Brevster

BBNP, TX
BBNP, TX

Biq Beni
area, TX

Biq Bend
area, TX

Trans-Peco
ana Chghua

and

Co.

Eua

DATE

Historic

Aistoric

Historic

Historic

Historic

Ristoric
Aistoric

Historic

Aistoric

1532-1968

1530-1880

1787

REPERENCE

Garrison 1953

Utley 1962

Casey 1968
Levy 1968
Casevy 1969

Casey 1970

Casey 1972
gheiseaitens
Vauer 1975
Madison 1968
Corning '967

Nelson 1935

18



HISTQRICAL REFPERENCES

llsior; of Boquillas-Hot
Spring$S area

Lajitas, TX

i £f.r
T

The G-4 ranch

fHaTRE ghons the

EE%SPigsaféES Eggigggder
Bstegperdsss =torr-
Bradfsagoidz,tn

Glenn Springs raid

6lenn Springs raid

History of BBNP

RIS TS

Literature review

Literature review

Literature review

Personal experience

personal account

Literature review

Personal account

Literature reviev

Personal experience

Literatyre, intervievs,
personal account

Literature reviev

Personal experience

LOCATLION

BBNP, TX

Lajitas,

Big Bend
aréa, TIX

BBEP, TI

BBNP, TX

atdatohy
BBNP, TX
ftda°H
BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

TI

DATE

1852-Present

1852-Present

1881-1882

1885-1895

1899

1900-20

1909-42

1915-20

1916

1916

1930-52

1930-33

Casey 1971

Tovnsend 1935

Gillett 1933

Aill 1901

Tyler 1975b
kgggford and Gipson
Smithers 1963

Cook 1963

Rabora 1954

Jameson 1974

YSggtaff

C8



HISTORICAL BEPEBENCES

pS-3 5-5 2N 00 —=t2=a

econ

mended boundary
or BBYNP

Pleld rig and descr}ption
of variounsS aspects o
proposed BBNP

pstiodesient ahpte
LRISREQEY,of bistoric
EE%S? along Tornillo

23pcEiRt e s2d BaEdCdten

ﬁenftal ogervieu gt
various characteristics of
Blg Bend area

gﬁﬁigiiﬁﬂiegi of
BBNP

Description of BBEP

BBNP wildlife conservation

rielad investigat}g g{aggot,
’

car, horsebac

Pield trip, observation

Observation

Dfscciption, photos, floor
plans, maps

Létecatgre review,
observation

Observatio reviev of
ava$i4%ie Hita, personal
experlieance

Literitnre review, personal
xperience

Litetatlre review
personal experiente

Personal experience

8SReEE1°R18E8279Tn* g bena

LOCATION

BBNP, TIX

BBNP, TX

BBNP, TX
BBNP, TIX
BBNP, TX

BBNP, TX

Big Ben
arga, Ti

Big Bend
area, TI

BBNP, TIX

BBNP, TX

DATE

1935

1935

1947

1964

1974

REFERENCE

¥irth 1935a

virth 19358

Wear 1947

Brovn et al. 1964

Weedin 1975

Toll 1934

Schoffelmayer 1937

Morelock 1938

Tillotson 1942

Stevenson 1933

€8



HISTORICAL REFERENCES

QBJECIIVE/SUBJECT
Developing BBNP

E. B. Tovnsend

tgg agfigtaegguof the
purk

Biography of E. E., Towvmsend
History of BBNP

Eggcfigtggg ggdsﬁggibitats
BReprses et eanananeyt
ELoL PR, o

BBNP, TX project, Texas

¥ebb expedition

SAMPLING NETHOD/RENARKS
Observation

Literature reviewv

Yg!iev of available data,
erature, personal
experience

iterature reviev,
ntervievs

Early historical account

Personal experience

Documentation, mapping

sacieR? doasnctbeliciualy

BeRErS Satica Besl 2y Be

Photos

10
1>
(IS ]

Hot Springs
TI ’

REFPERENCE
Tilden 1985

?859ess and Bentley

Casey 1948

Saxton and Casey 1958,

Maxvell 1951

Kenney 1968
Davila 19833
MacGee

gsprI

Vebb

78



SOIL REPERENCES

QBJECTIVE/SUBJECT SANPLIKG NETHOD/RENARKS LOGATION DATE- REFPERENCE-
b kd t d 77 v
Surface litter breakdown ggog:eoggte ug:ptit%%gn gglgfaggnch 19 YBgsford et al
vas measured after 120+ days Las Ctuces,ﬁu
M SBEzeVaforeTzbatiots or fyane-recos. fygter and corv

19m, ana
soll prof?la

68



PAUNL BREFPERENCES

QBJECTIVE/SUBJECT

faotifuafuandpose iheer

Bird list

S9Me5. Sesiapyt vizds

lg Siles and amphibians
[¢) revster Co.

uadance

Chan s i Eg ufan

Isso ate
n veqetation

glr observations in Big
end area

gird ob ervations in
g Ben area

gtrds of the Chisos

ird of Brevster
oun Teras

Pae.dBEEzES ofinakieniie

icadgggg of the Big

SANPLING

§PL HETHOD/RENARKS

Historical records

Observation

Collection

Collection

Iggérgtots, field observation,

ure
Observation,
Observation
Observation,
iion,

Observation,

Observation,

collection

collection

collection

collection

Chihuahunan
Desert

3ad°3hRB; By
Texas, BﬁIP
Brevster Co.

Brevster Co.
3 ’

BBNP, TX

area, TIX

;QNP area,

BBEBOSLE" -
;ifvster Co.
S%ési&io“éo.,

Big Ben
area,

DATE

Historic

1901

1904
1905

1900°'s

1916
1916

1928

1933; 1338

1929

1929-30

REFERENCE

Hailey 1977

Obecholser 1902

Montgqomery 1905

Streaker 1909

{395°
Maxon 1916a
Maxon 1916b

Yan Tyne 1929

¥gg7ryne and Sutton

Tinkham 1983

Tinkham 19081

98



PAUNA BEFERENCES

ares oo 1 cobtan it ber

E:slla:sgott on flora

Bird life of Big Bend
area

Bird distribution

BLidappgver of »-

Bird list

ev bird Eeco
ros southern
County (BBNP)

rds
grevster

Checklist of BBNP mammals

Mammals found in BBNP

EoplereiotRact patnignd’s

SANPLING HETHOD/BENARKS

observation

observation, collection

gbservat on, collection,
escription

Observation
Obgerv ilon,
collection

Observation, collection

Observation, collection

Inventory
Collection

Collection

LOGATIOK

BReSos RIS,
BBNP, TX

arda2°H

Biq Bend
area, TX

BBNP, TIX

Coahuila, nXx

BBNP, TX

outhern
revster
Co., BBNP

BBNP, TI

BBNP, TX

30

DATE

1932

1933

1934

1936

1936-37

1936-37

1936-37

1936-37

1936-38

REFPEREY¥CE

Yan Tyne 1936
Thomson 1934
Sutton 1935

Quillan 1935

qasgh and Stevenson
Borell 1938

Borell 1938

?85311 and Brvyant
?85311 and Bryant

?Sggidt and Smith

L8



PAUNL BEPERENCES

OBJECTIYE/SUBJECT

117001 T3 & i by

!ev bgrd records
crosn Brevster County

Bird list
éEichnids from the
sos
itghlb 3ns and reptiles
LSOS t.

inakes of northeastern
8X1CO

Bpeilerandcatphipiane
Hexico

Colima varbler nesting

Ecological survey of BBNP
Birds of Brewster County

C&grk's nutcracker in the
Chisos Moumtains

collection

Observation, collection

Observation, collection

Collection

Collection

Collection

Collection

Observation

3 ths field_ vork b 9
peop e, general surve

Observation

Observation

L2CATIQN
Sbﬁ‘p‘?“r!" ’

Bcewster Co.,
TX

BBNP, TX

Shgoe

sos MNt.,
gg&?, T!
NE HMexico
Coahuila, HX
BBNP, TIX
BBNP, TIX
Brewster Co.
T ’

Chisos Qt"
BBNP, T

DATE

1937

1938

1938

1938-80

1938-39

1941

1984

1949

1950

REFERENCE

Brandt 1938

?gggenson and Smith
?tsvenson and Saith
938

Gertsch

Murray 1939

Smith 1944

§SEgidt and Ovens

Blake 1949

Iaxkor et al.

Cruickshank 1950

Galley 1951

88



PAUNL REFEREBNCES

Ch ti

o;gifgiégscgEPSh{ggail
flzards in southvestern
Texas

9%;311?e°§a§§3$=eﬁgpnrea
and La Hota Hountain
area

lpmage ang teriigotial

e al or ot Lyc
hummingbirds 1n Chisos Nt.

3' fauna of the Sierra
el Carmen

Colima varbler nest

l?ugdance and food habitf
) angaroo rat and quaig

srPhistaasarpd asptifes
Texas

!e species, .
og%g L reticulatus
TéxXa

134 sTTTTTTTTTT

SANPLING HETHOD/BREMARKS

ryactdasdetiapesd-
individoals, stomach
analysis

Collection

Observation

et e SRS
data

Observation

Observation

gga Egggggcts, censuses,

Collection

Trapping, collection

LOCATION

BARCk g2

Black Gap
tevster Co.
and La Nota At.
area, Presidio
Co., TX

g%%g?srgt.,
alirra

el Carsmen
Coahuila, NIX

BBYP: NN
and *x

BBNP, TX

giiﬁlyoignaqet
Area, TX

Bi Begd
area, TX

staghier

manaqeaent
area, TX

DATE

‘32}-52 and

133)-32

1952-53
1953

1954-66

1954

1955-56
1955

1956

REPERENCE

Nilstead 1965

Tamsitt 1954

Pox 1954
Miller 1955

?sggv and Gehlbach

Snyder 1957

Davis et al. 1956B

Minton 1958

?sggs and Dixon

68



PAUNA BEPERENCES

Rodent-gaye relationships
ecofoqigat survey ot peks’

Rgg{ and veg. transect

825005133t sfevay  opoBhRE-

olo igal surve £
3 ateg YRy @

30 BN ST 383 b

Survey of herptofauna
Bgégtééiﬁé:QOE‘EEZ of
Chisos Nt.

renePPTE *ea8utaa

S ea —-=

ffggsz'T§%%b¥%§§l d oot 53?
ab

food its, deer pellet-
counts, veg. plots

gggs, and deer

pef1et 2ss

1958s ISP HHEL: dRaditna
fab ts, deer pel
counts, veg. plots

gég s g §°?31°t1°3euts,
and lu e deer

Census of singing males

Capture

29°Eaaa R RREI T  OhrertaRRsR

Trageiad atgme2%
iats and vegeta

Rtiotaltin
tion

gens

Collection

LOCATION

BNP-Gene
ove Manage.
area, TX

Bae-Ryect

BNP-Gene
ovwe Hanage.
area, TI

Biq Bend
area, TI

Bigq Beg?

area,

BBNP, TX

BBNP, TI

BBNP, TX

Chisos nt.

DATE

1956

1956

1957

1957-58

1956-58

1956-57

1956-59

1956

1957

REPERENCE

Davis

Davis

Davis

Pagge

Dixon

et al. 1956

et al, 1956

et al, 1957

and Vallao

1959

?sgsnhardt and Stzel

Degenhardt 1960

Degenhardt 1966

De%enhardt and Milst
1959

06



PAUNA REFERENCES

!g;.sggiglon species

vo v _specjes of
Ionqggorngg egtYe frons
gg=%ica and Chisos Mt.,

igegkgg of Oedemeridae

000,25 HaRtfatser

Scarabae of Big Bend
area including”a nev
gspecies Phylrophaga

Status of bxggorn

sheep in Terx

Bushtit taxononmy

Savae gh i populations

SANPLING HETHOD/RENARKS:

Collection

Collection, observation

Observation

Collection

Veq. trapsects, d t
codnts. Intervieves”t pelle

Collection

NI

Collection of specimens

Roadfide chise-line method,
samp ng o ermanent
vegetation plots

LOCATIOR

BBNP, TIX

T T
BBNP,

BBNP, TX

BBNP, TX

frealtayte

3tdaten
Texas

BY¥P, N,
Z, exi1co

Ebh§§ ggp vk

DATE

1957

1958-59

1nd°158s

1959
1959

1959

1960-80
1960

1960-61

Stahnke 1967

Howvden 1960b

Nilstead 1970

Atnetti 1965
Davis et al. 1959

Hovden 1960a

§sggold and Krauswan
rRaitt 1967

Vallao '961

16



PAUNA REFERENCES

OBJECTIYE/SUBJECT SANPLING METHOD/RENARKS LOCATIQN DATE REFERENCE
31°8§§31 giﬁﬁrib . 4K gg=1 cti o[s. }0 larqer gB&S?sT!t" ‘9 3‘9;? Pratt 1372
snails of the Chisos sna s sulp ed ithe§5cn

Ht. and soil tauui
quadrats, spalls vere
reserve shell fragments
ttet I te saved and

and denti
isp efts of life history Col ectloi so-i cauiht by ¥ev Nexico Porbes 1963
of silky pocket mouse hand at night th
source, sOB iuken in
useum specla]l traps.
Aging, measuring, examining
repro. tracts
Bodent research Live trapping Santgfr 1961 Varner 1964d
unction,
BBNP, TX
Colima varbler Casual observation BBNP, TI 1964 Gehbach 1967
lation tipates of ve trappi 8 tra BBNP, TX 1968 964
eilce-nosed cotlon rat, &%xg) onfBac 'o% 2 gelds e Hasp 136
lncoln Index
to 5 species of Lit t i BNP X
I?SCUSPgIOI BgHP erature revievw B ¢ T gggﬁr and Warner
lesti of Black- Observation ggisos Nt. 1966 Barlov 1967
;treos 1n the NP, TX
sos

83299 extension of EBlf Observation E%ga?egg 1966 ?32;0' and Johnson

C6



PAUNL BEFPEREMNCES

Butterfl fgugi fronm
centra oahuila,
Mexico

HHE RS R Y
skarych dahyges of seim

15372184 255 EECBERa "
at BBNP

Crovding_res onse of
canyon lizards

hgeaaizad geait fros

d
bggsﬁogﬁéiéd‘?ggg-zailed
a

Bcolo of yellowv-nosed
cottogyrat T

2a8%0BsE v 8T 5% sne

SAHPLING METHOD/RENARKS

Colledtion

Observation and trapping
lnalyses

Obse vatigns gf the authat.
visitors to the park, an
records on file in the
Naturalists office

Capture, mark d
oggervailon of igzards
Collection

Mist nettimg, collection

b observatiops for ¥Egi§i°"

ve-traggt q 1n the

for popu on estimates

Mist netting, observation

LOCATION

¥ ehagas e

HE TR

Coahu

BBNP, TX
BBNP, TX

BBNP, TX

BBNP, TX
g%ﬁ??srqt'
TBgge Kfats

Yucca Plats
BBNP, TIX

BBNP, TX

BBNP, TX

DATE

1966

1966

1966

1966-71

1966-69

1966-67

1967

1967-70

1967

REFERENCE

Ciench

Judd 1967

ig%‘h and Milsteal

vauer 1973

q%yatead and Smith
Pratt 1971

Pasterla 1968

Crovder 1970

FPasterla 1967

€6



PAONA BREFERENCES

0BJECTIVE/SUBJECT

ilrst record of spotted bat
n Texas and notes on
matural history

et r-iu

ggokgip of bats

{gsgg;sl tiger beetles

glllg varblec ceasus in
isos Nt.

R5EI°a23794582"t BBNP during

rd int
FES R N £ 34 T3
Anna's hummingbird

ggcggssnce of Charadriformes

Busg}lne data for Colima
varbler

SAHPLING

Nist netting
Observation, netting

Eiit netting over vater-
oles
Collection
Observation (bird census)
Banding
Collection and observation
llectéon and field
s rvation
Observation

Censusing, vegetation plots

LOCATL
BBNP,
2ag oo
Coahui

BBNP,

oN

TX

nl, TI
la, nIx

TX

SBABOSLYt-

BBNP,

BBNP,

BBNP,

TX

TX

TX

DATE

1967

1967

1967-71

1967-69

1967

1967-68

1967-68

1967

1967-72

1967-76

REPERENCE

Basterla 1970
Basterla 1972

Basterla 1972
Gaumer 1973

Vauer 1967

Wauer 1969

Wauer 1969

Ysggr and Rylander

Yag%r and Scuddavy

13y§°

%6



rAUNA REPERENCES

580417 Hi2a2i5 1 8Ee 8 porus)

Diurnal lizacd populations

FRH A HI

TR Rl

Checklist of chiggers

ehavior and cotogy of
rans-Pecos skunks

Yestin f Lycifer
Hullingbo gn the Onited
States

HEC S I IR
BBRBT RS- MAtRgtUERT R8O

Black-vented oriole

SAMPLING HE

observation, collection
Veg. glots and lizard
cedsuSes

glots and lizard
ce su

ang rma e%grqgadrats

yze Eetofauna,
soil, and ve etation change
SPace 134,78
Collection

Pield observation

Observation, photoqraph
Observed and photographed

ok for

nat
na nra st, good
aph

Field observation, capture
8 photographs ’ P ’

BBNP, TX

BBNP, TX

BBNP, TX

Balamorhea,
Reeves Co,, TIX

BBNP, TX

1968-69

1968-69

1968-71

1968-73

1968

1968

1968-72

1968-69

Brovn 1970

Degqenhardt 1968

Degenhardt 1970

Degenhardt 1970

Loomis et al. 1972

Patton 1974

Nelson 1970

WVauer 1970

Wauer 1973

Vauer 1970

S6



FPAUNA REFERENCES

QBJECTIVE/SUBJECT

Bcolo and distrjbution
oi rOHZnts as fngtuenced
by secondary succession

Spotted bat behavior

igcggisdaggge-tailed bat

Dogumentation o a!gbibians
an rag 1les and their
ecologlcal associations

at Fesetdcafstet co.,
Texas .

SEEEdhiRyouhspophobiosis
Liometopum-apiculalua

Apt f he Chi
!g.svgodfagds 150%

SANPLING NETHOD/BENARKS

rap nes erman live)

traps) to_detera nt rodent
species, 1325 specimeps vere
collecgtel, Length, wva ght, sex
repro uctlve status an
presence gf ectoparasites
vere noted.

sed ot. uvadrants _ and
;sﬁ d

Observation

Netting

lad% in
ng ransects
ation

ecte ssocC f'
cutting

3522!3ié°§§ 3§iﬁg
trapping, an roa

Netting, collection

Obervation

Collection

BBNP, TX

Bapillas.

Castolon and
Rio Grande
;xllaqe, BBNP,

gresi o Co.
I, Chihua-
huan xotic
rovince 1n
X, Chisos
Mt., Brewster
Co., TX

?85§}}° Ranch
of “Panther

Junction, BBNP,
Tz

Chisos ;t.
BBNP, T

Sgﬁﬁfsy?"

1969

1969

RN A

1969

1969-70

1969-75

Baccus 1971

BEasterla 1971

Basterla 1970

Olson 1978

Seith 1975

Van Pelt 1971

Yan Pelt 1975

96



FPAUNL BREFPERENCES

Ants of the Chisos At.,

SR RHRHET RS

]
oihrapaed Eounind
range in TX

Egvgaipallovs nesting

prodgctive behavior
roadrunners

Exgmjpe ggi describe
relation ps of resource
structure, quality, and
availability to sogial,
behavior and organization
of peccaries

Rgts in the Proateriza

ecos Texas

Collegtion

Observation
Observation

Observations

isit edohaboratory

Observation
g e e G

Individual peccaries vere
observed for time budgets,

of groups of peccaries be
observed was capturcd and ear
tagged. Yegetation sampled,

scats collected.

Netting, collection

1185200
TX

BBNP, TX

BRkECRE -
HHELE

BBNP, TIX

BBNP, TX

Pronteriza
Coafiuila Nx

DATE

1443 =e¢

1969
1969-72

1969-70
1969-70

1970

1970-74

1970

REPERENCE

Van Pelt 1983

Vauer 1970

Vauer 1973

Yaqsr and Davis

Whitson 1971

?%S*ov and Vauer

Bissonette 1982

?3§Serla and Baccas

L6



PAUNA BEFERENCES

B raphical analysi
o%ogggguaguan DesettyS =
through its herpetofauna

Ecology of the
Bolsoh tortolse

Sgasonal and earkl
fluctuatjons _in Chlhpahuan
Desert lizard coamunitiles

Egggpgﬁagites on bats

gtatus of wvhite~tailed
eer

Pood hab%ts o§ 7 bat
gspecies ftrom BBNP

R I e
alvalis

Hinter—sgrin Eone,
ranges o co;o es in BBNP

Pieldvork: collect
es:agliiiedlqen raioi' -
cal an co ca
35?35?3: on to C ih aggan
Desert through field journal
and slides,
museum tour

bservation
ion transeéts

traps, noosing, an

capture; marked each lizard;
estimated population using
Lincoln index

SanEled lizards vishhpigfall
an

gollegtgd external parasites
roa bats

petleE plof iz nsact Cealls

echn quesi pellet group counts,

spot-light
sgat angyls

TPy g O R L
at niqght roosts, used

dissecting scope to examine
stomach contents

13, predator
s Observation

Collection

Trapping, radio-telcmetry

iterature seacch,

LICATION

hihn%huan
eser

Dona An3 range,
Nev MeXxlco
State Univ.,
Ranch, Las
Cruces, NN

BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

DATE-

1970-71

1970-79

137977

1970-71

1971-72

1971

1971-77

1971

REFEBENCE

Morafka 1977

qggifka et al.

vhitford and Creusere

Vh take{
and Basterla 1975

185%“50"

Fa§5ela and Whitaker

O'Connor et al.

Stine 1975

86



PAONA BEFERENCES

QBJECTIVE/SUBJECT

Brodgotcatultabrsos el of

PredatiqQn upon snake b
centipe e g J

iollegtiog of arachaids
rom Big Bend area

'%‘2€31r2§§§°ﬁlcos rat
snake

HE(II A I I

§ SRS CELTEIRLELTRY

deer

gggggafafeaeqec os

SANPLING METHOD/BENARKS

Obs rvctlinnég

eco ogica anl

QEESEHeEiﬁgnakt°Y§ﬁﬁ ed

ensl‘y estimates

noltin
lgssquént measuremecnt

IR T AN
observed

Observation, collection,
I-ray
Collection

Collection, observation,
reviev
data

Pield obseryation,

conuts1 pteSa tor SCEEILEt
ana
izs, veqetation analysis

LR AN

mule deer

Collection

225@%}13319,
BENP, TX

;%udy Butte,

arda 2"

Big Beud
area, TX

BBNP, TX

BBNP, TIX

BBNP, TX

o
i
-4
-]

1972-73

1972-73

1972
1972

1972

1972-74

13387

1972

Vauer 197

Cravford 1978

Pasterla 1976

qa;gerla

Saith 1972

gs;&ace and Aollander

Krausman 1976

Krausman

?gggis anl Jahn

66



FPAONA REFERENCES

Checklist of chiggers

Nountain lion ecology
Carsen HAt.

EEEZ§§§§E§ boylii
Rattlesnake cosbat ritual

S5k R fagiion tn the

et Rl T
tabra cucalata "7 i

g:dé%gslnean gecko

Bgh c
BebaoierspliSghine varhler

ERTEady a5 8dkert
ant species

Collection

F1RI8 Snsenvation peille
coupts _observation, scat
analysis

Electrophoresis

observation

Bftilatgd d nslt‘ and sigze
c asi structure by removing
specimsens, measured bigluss,
caloric values of millipedes

Collection
observation

Observation

Obserxgd rate of fora inq
activity; measur so
surface temp,, air temp.

and rel. huniéity; estinated
number of foragers per
colonies by species vith
Llfcoln method; measured
critical temperatures

LOCATION

BBNP, TX

BBNP, TX

BBNP, X
S-Nex1ico

Dauas Zoo

T3RBIL4y 1ot

Jornada Exp.
Range, NO

BBNP, TX
giflggg?ngHP,

RS, SRt

gg E:sugruces,
NN

DATE

1972

1972-76

1973

1973-74

1973-78

1973-74

1973-74

1973

1973

REFERENCE

‘89!is ani ¥Vrenn

McBride 1976

Avise et al. 1978&

Carpenter et al., 137

Cravford 1976

Basterla 1975

Basterla 1978

Robinson 1973

ﬁgyglacher and Whitf

00T



PAUNL REPERENCES

§ Ribation"da "ERIREAE van

sert ant connunxtxes

g i bird research
tings at BBNP

Harlequin Quail release

tatus of peregrines in
arope 3nd N.by a
cospared to Chihuahuan
Desert

Food habits of mule deer

BiedLaat goapasicton

aiel 2fibs

TR R

SANPLING BETHOD/RENARKS

S%ggé&gq-quadrat and quarter

oBseRyatisareiteess

Sa tureg at niqht using
0gs an

Literaturg reviey,  airplane
survey, servatidn

Rumen colten s of 46 deer
vere analyzed.

Marked, censused

Observation

geggrs1§ign gathered

23?°I§§‘28i1e2§88°in a
calibrated syringe

terature reviev

LOGATION

Jornada
experimental
ranqge, KA

BBNP, TX

%Y%%‘Ea
BENP, TI'

Eurgee ica,

1hun uan
Desert

Pecos Co., TX

ggagfv*qe Hills,

Gk gons

BBNP
Basin of the
hisos nt,)

BBNP, TX

1o
[E 4
-
1ea

1973

1973-78

1973

1974-75

19748-77

1978-75

1975-76

1975-76

REPERENCE

ﬁsggnacher and Whitf

Scott 1978

Vauer 1973

Hunt 1974

Keller 1970

Dunham 1978

Runt 1975

Allen 1977

?5b3u and Neill

101



FPAUNL REFERENCES

OBJECTIVE/SUBJECT SAMPLING BETHOD /RENARKS LOCATION DATE BEPERENCE
SR TI SOI G EE (10 IT O 197576 gggge and schaidiy
Grande BBNP trag niqhts for tota ?5 12
ts - tEapfe
ents from am es,

Zap ed spec fical for

gvsgl&dzgﬂ fhandgo-

{EOEEZEngngfllinqbirds Lisglggigt glant sgec{es BBNP, TX 1975-76 Kuban 1977

nectar, 12 ht lntensi;fe plant
chacteristics of species
used by hummingbirds

Ielationshig of rainfall and Collection g{the stern 1975-71 Reynolds 1982
seasom to activity of snakes Chihuahua,
Activ tl cIcles of 3 T anfect census 2 de 1976 Barbault 1977
syapa c lizards of the Mapiml Bolson Hap R
gesourﬁf agtxtxonxn ransects collg Ed outhern 1976-79 Barbault and Maury
huahuan Desert or stoma&h con esert, near
lizard community analysis Ceballos, HX.
A, D, oi tg * 18 sites al the iio Gran e BBNP TX and 1976 Boeer 1977
mamna s ani an ssess vere tappe ma mamma Grande
relatioaships betveen -SH, Eavahatt 1 ve-traps, a ver
visitor usage and livestock qopher traps. Vegetative
impact on bxoioqxca canopy over vas measured.
:esaurces. %3![5 ordii Rjecg ve eva ntions ere
ttenuatus Kﬁd g_;g;zgggs Enan effect vestock
iggggpgg Eexanus§ effect site descrip( on, and
vildlife characteristics’for
each of 64 sites

(401


http://ni.gn.ts

PAU¥L BREPERENCES

an zatio gt sm
ma o u lons
e !apg E olson

SIIE} panpals and habitat
partitioning

E&;ES: 9F BhS ERtRgei
Chihuabhuan Desert

i co s anse giggil d
hawks in BBIP and GM¥P

-
Ner

f%};& Yy cycles of

sine nectag ioneosition
3lapa"S° OF 9218

fe lonta fieldvork along
Rio Graade

Cheaistagtapnl RRalyses

Collection

Trapsects esttbllshed,
capture/recapture

100-500 m
L]

tnisgcts and
permanen ots

Observation, aerial survey

Aerial reconnaissance,
gtoun surveys, time-
apse phttoqraph

observation fron’ﬂlinds

500-78m transects

Chemica analzsg f neitar,
serva ion o i s us

the first flovering centutr

plaant

BBNP, TX
BBNP, TX

Lajitas, TX

Repiat,r,
Rarial, '8

hihuahua ;nd
uranqo, N

§BNE, 2%

piet, Yhx

BBNP, TIX

(=]
[ 4
-
19

1976

1976

1976-79

1976-80

1976-78

1976

1976-178

1976

REFERENCE

rss%ey and Connor

qgggx and Cravforl
ﬁs»bo and Reese
qsggo and Serrano

?sggot anl Serrand

Hitchcock 1978

Johnson 1976

Maury 1981

?S&bl and Allen

€01


http://ai.lli.pede

PAUNA REFERENCES

Sttuc re an mics o
a sou ern Cﬂig‘aguan avian
communmity

Bicrd communities

Fﬁefﬂofg 7§gégqla%3estinq

faterchrEtaibiat

guanasgsert
rodents

go ibéts ap Eatasites
sea quai
southeastern Pecos Co.
Texas

E{tst :2cosd otsézgec
1] Chlsos nt.'

PErbeg gttt tREsas
Bird records for 1978

Estagllsh infaclatlon bage
or beaver and cottonwvoo
at

—mmme——

an coun e rds seen
or heard vi meters
for index of abun ance

Li tened a ; t%gn for 15 min.

Time-area counts, tramsects

Examine ests for speci
measur g BoEa ing ingensE§§
(countinq number of foragers
return n% to nest in 2 ain,
reamoved forage from vorkers
to examine composition

In!ection vith heavy
vater

LRI IV Sk
Observed and photographed

rrapped and radio-collared
Observation, interview

URgngigatlaga;egsed by beaver,
denti iant; eaten,

desctxbe en sites

LOCATION

spiat, s
Ropial, i

Jornada
Experimental
Range,

Shihnghuan
eser

Neas
Sanderson,
Texas

Bpot Springs
ngsospnt. ’
BBXP, TX
rans-Pecos
exas

BBNP, TIX

BBNP, TX

(1=}
1
-
(5]

1976-78

1976-78

1976

1977

1977-78

1977

1978

1978

1980-81

REPERENCE

Thiollay 1979

Thiollay 1981

Ts;gfocd et al,

§5$80t and Serran>s

Hovard 19R1

Wolf 1978

McLaughlin 1979

Scott 1978

Strong 1982

%01



FAONA REFERENCES

QBJECTIVE/SUBJECT

Na agelent of beaver
an ottonvood

Hong range agd aEitat
referegCe of adult mule
eer and mortality of f

Bovement of vater buags

R R H S

¥ildlife in proposed BBNP

¥ £ i
B%%Slgrzasn:vcy of Big

Ortao tera in the Big
Ben rea

Ea!lals of San-Luis
otosi

SANPLING NETHOD/BENARKS

Cottonvood and wvillowv stands
vere mapped, as vere areas
of beaver activity.

1 t adults and
53 %?3n§'éo larg& a

Mark and recapture

Sellfshiasaatanivsts of
Collection, observation

PBESE abipRe tytorvievs vith

Collection, analysis of
species
Collection

Collection, analysis of
og igteratﬁre L

Collection

re23rd3tiny efespsarens

LOCATION DATE
BBNP, TI 1980-81
Pecos Co., 1980

TX

%;ff Davis Co., 1981
NE Hexico

BBNP, TX
SEdaehg
gievster Co.,

Biq Bend
area, TIX

B 00ki an
Shacklefold
Co., TX

Big Bepi
arga,egx

an Luis
ogosg, nx

REPERPNCE

?sa?nq and Bissonatte
Vampler 1981

Thomas 1982
Bangs 1925

Smith 1936

Johnson 1937
Bryant 19139
Tinkham 1944

Hamilton 1947

Tinkham 1948

Dalquest 1953

G0T1


http://nortali.tr
http://2E9.il

PAU¥A REFERENCES

Gpographical varjation in
tEagBige throat eé
hummingbird

v d
JHRHE S

Mountain lion records

ﬂanlals of Coahuila,
exico

Spthetaansches.it
anhgiiasubspecies froa

%253%?Ti%s3355=°318f3end
area

Lucifer hummingbird

Birds inm BBNP in wvinter
Checklist of BBNP mammals

Ehisk of birds of

SANPLING METHOD/RENARKS

1 imens of
ﬁe!?ﬁ?ogigipﬁﬁ--inqb?cd
fo ain uex co, zona,
Chisos Ht.

Collection, tissue samples

List of observations

Collection

Seviev of available
ata

Collection

Collection

Observation

Observation

Observation and literature

?b?g tion, collection, and

!lL'B

o Grande

ratholn and
§}p§§e : |

Shihughuan
eser

Soabulla,
exic

3l o n

Brevster Co.,
TX

BBNP, TIX
BBNP, TX

BBNP, TIX

DATE

REPERENCE

Yan Tyne 1953

Minton 1955

Vallmo 1955

Baker 1956
Milstead 1960
Stains 1957

Gloyd 1958

?8%§Cb and Pulich

Vauer 1967
Vauer 196812

Vauer 19688

901
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PAUNAL BREFERENCES

QBJECTIVE/SUBJECT
Hummingbirds in BBNP

spotted bat behavior

luergitics of desert
aanidls

Dlit tlon ?i lizards
at b g;s a ectxn

s uti
ggg!f oghogis tigris

Checklist of snails

Crevice spiny lizard

gkiier's guide to

igxnal b havior of
O qrea er road-
tunner

TR I

Eggskégﬁg of birds reported

BEocene rodents

SANPLING METHOD/RENARKS
Observation

Captive observation

Sf%ﬁ?' E gt o nE:%%: live
trapgin , mark nq, laboratory
mneta C measurments

ogser ed lizards a& ditfgri
eleva ons, sample !eqe i10nm
diversit meteorlogical

‘observation

Observation

Stomach analyses

Observation
e e TR L L PR g

spectrogra ch analysis of
tape recordings

R EE HE A AT
Reviev of available data

Trapped, identification

SE AZ

BEB3, Cagron
BBNP, TX
BBNP, TX

BBNP, TX
N3

Brewster Co.
% '
BBNP, TX

S¥ Texas

DATE

REPERENCE

=23 e=2

Vauer 1969

§a§8er1a and Basterl:

Chev and Chev 1970

Lucchino 1970

Pratt 1971

?B$¥h and Milstead
Wauer 1971

Yhitson 1971

Layton 1973
Pasterla 1973

wood 1973

LOT



PAUN L REFERENCES

Pgotos of Puerto

Boskogisatstfztbhption of

ggoiggxragd systematics

Bad ba an Ht. Emor
Cave, Eh}sos At. L

aver activity alon

gga Bio Gtanéey g

Bse of Tamafirx
NexiCIn b&fver

Kammals of Trans-Pecos

A 258220552088 s

{ in lion ;111
a sou vestern Texas

arian systea

i§ icance of ggo Grande
fauna ‘

Photos
Observation, collection
Analyses

Reviev of available data

Observation

tud £ b ttonvood
ali¥ popalaiofs  °"¥°°

Examination of species
records

Collectjons, testing

Observation

Literature review

LOCATION DATE

US - Merxico
BBNP, TI

BBNP, TIX

?%S-GESEQSnvood
Canyon to
R.G. Village

BBNP, TX
Trans-Pecos. TX
BBNP, TIX
thhughuan

io G nde

to-

Bend area

to Amistad, TX

Valthall 1949
Pratt 1974
Deal 1975

BEasterla 1975

?89g0t and Peeley

Yssgey and Connor
Schuidly 1977

Walter and Lucht 197
Yan Pelt 1977

Vauer 1977

80T



PAUNL BEFPERENCES

Bpesuges pritieipsfpg 1o
Bolson de Mapinmi

B ical d ta i
t:tgg o% vggte-v{gggs €
oves

Herpetofaunal diversity
3%5 POBLEs St T nabitat

Carmen Mt. vhite-tafiled
eer

SoEEReRaceRtBiakiss hostl

LA L
Desert and coamunities

Efgiggl§é8é°gé€3éen high
lov CAM species

ofptalit home range
Eagitat xﬁd begavio of
pronghorns antelope favns

Stomach analysis

Banding, transects, specimen
analysis

Cranial and antler measurements

Daily carcass observations

gecordei nu-ggﬁ of golonies
Y species ¥ rando
squarf meter plois, night
salel ng along fixed

belt transects

Testing

Radio telemetry

LOCATIOQN

1 d
apial, "
Durango, MX

Biqg Bend are
3o A

Rebest, x
adaloH
rerg,andyhons

N
El Paso Co., TX

gornaga
xperimental
Range,

aosl los

ountain, Trans-

Pecos, 3 ¢

Brevster Co., TX

?858au1t et al,

Gallucci 1978

Grenot et al.

Krausman et, al.

McKinnerney 1978

Vhitford 1978

Bickmeier 1979

Tucker

1979

1973

197

601



PAU¥L REPERENCES

Porresl fa1°ahd agastic "

arthro s near Yerlinqua
lin!nqufsttgct i

esting biolo £
Hirgetaned Sediionees

Iastiog behavior of
Cremnious centralis

fr;:%aé organization of

Struct
COIIE “ Les ln Eorth
lnerican deserts

SAMPLING NETHOD/RENARKS

Eollectlgn of tgnati and
errestr ar S,
dithizone lethod to analyze
mercury

Observation

Observation

Stratified censuses

E:ﬂ‘253188c%!§13531n28§ons

ased on taxonona

tunctional colposit on of plant
and id communities in 9 study

areas 1n Vestern 0.S.

LOCATION: DATE-

Terlingua, TX

1 TS

Brisbane Austr.

TX

Bolsop de
Mapiml,
Duranqo, HNX

gping,te

Daurango, NX

BBNP, TX agd
vestern

REFERENCE

Khan 1981

Hook 1981

Hook 1981

qag‘v and Barbault

QBSBOt and Serrand

Parker 1982

0TI



OSE AND EFPECTS REPERENCES

oliatrisedsncotPaens®

ascpyodrsieay ahubte
gisgsﬁgtion of canyons

Insecticides in BBNP

g

gg?cgfoéhgggsogasin

General management plam

ercury coptent in
aEet,ysog and silt

Eircu content ia
zat organs

Det in
':5%%, % 1 1
Terligua Mining sttrxct

Personal experience
Observation
Observation

lected sizatds, Eds,

ents an salg es o
soil and vegetation from
8 sites in or mear BBNP

iposii&ggc§réqu §5§?5
percent cover

Proposal

ill es coi ected §r0l 10 sites
ngua-B area,

oxi ze mercury reduced tg

elemental -ercnti absorpt on

of ultra-violet 1ight

mercury vapor recorded

Leagds vsitagathsped fron ¢

i1, £
Egéé, s% tiiil pe ek vggg
analyzed to determine
concentration of mercury

BBNP, TX

BBNP, TX

BRREO E°f
B3ifeas!

BBNP, TI

BBNP, TX

BBIP
reviter Co.,
TX

BN d
getfi gua Creek,
I

BBNP, TX

1988
1969

1970-79

1973

1973

1974

Vagstaff 1968

Vear 1947

Sprecher 1951

Applegqate 1970

WVhitson 1974

0sSDpI 1980c

Dumas 1974

Gallagher 1974

Rouston 1975

IT1



USE AMD EFPECYS REFERENCES

OBJECTIVE/SUBJECT

Delg itrate u ilitl of
man Z backcountry

ersjts ag a sg Ece of data,
ontlinuation o aseline
iata monjtoring system and
ntegrationm of "such a

systes into park management

Provide desi gt of
ca-g ng par use

erns 2 th e Rivet
oa ent1 Y. vxsitog
perception of impacte
parameters and management-
related issues. Evaluate
backcounty persmit systen

Iden if loti gtio and
sat act on of

rjver ocaters on

Bio Grande

p"“"%‘ tBITeET 8n. e
pariaa corrxdor

ANPLING HMETHOD/REMARKS LOCATION.

rop a fjile of 3

ac country per g glo Grggde
riables zere ! entggied~

R ver. TX
rst ay of visit, lenqth of
stal residence, namber of
s, number of people 1n
gartl float tr g
rea down of sections of river
oattd. and location of
campsites
84y erllt river road BBNP,
use ere 8 tat{%ugd t Tg
sonth and location,
sapple of 448 was taken from
this qroug and sent a
mail ques iounalre. uestionnaxre
packages i cluda e
questxonna

covat let er, map
and a sel t—adatessed stalpea
envelope. 295 usable responsges
vere received.

ile 329 f1l o Grande
eituls Dt D pe B
ate and locat on of S

il dnta vere collecte usinq
mall-ou esiionnaites. 38
motivational itenms vase listed.
Respondents vere aske

rank each item on a scale

of importance.

use nnl
i Elve s iuat;on,
bio i¢ co-nun ty analysxs (rodent

trappin photo raphic
sltgpesg Bltshl I

e

o
1
~
(3]

1975-77

1975-76

1975-76

1975-76

REPERENCE

Alling 1978

q&§§onet al.

Graefe 1977

Scheidly and
759gtdly

Ditton

[An!



USE A¥D EFFECTS BEFERENCES

QBJECTIVE/SUBJECT

cti of hugpan
Yy on txparxan
habita

géﬁé%ﬁ%%ﬁtiggssé%'3§1ls in

act of %ives ock
recreation use

at BB!P and Amistad
Recreational Area

Pictorial data base

SANPLING HMBTHOD/REMARKS

Inventory o
llll§% X ‘8 ites, sgbjective
I ti on sheets for
pat an sites, Iaqetation
analy es, analysis of backcountry
and ver use permits (question-
naltes sent to permittees
gservat on and photograp ic
te establishment [campsites)

Gas chromatography

Cal an zones
use subjective site valua‘ion
sheet to check human i Ei
monitored rodent popu on' and
analyzed vegetation bg canopy

BBNP— %dan %fi ; initive

cover. ARA- "3 study sites:

(1) ca-psite— analyzed use vith
glstrat on forms, observation,

photoi (2) adjacent

overqrai (35 nonqrnzed

areas-live trappe

marked small mamma leasured

veqetat on with po n& centered
irter method, and at all 3 site
nt-quadrant method

g!es loniair g
cticipants to
evaluate IO ves and satisfaction

concerning float trip experience

ltr craft and spacecraft
photos

8skiene nag?
BBNP,

ist
cre:gion

An
Re
Area and BBNP,
X

s

RivelS B8, 1x.

BBNP, TX

DATE

1975-76

1976

1976-77

1976

1977

REFERENCE

?Syaidly and Ditton

TS;EOI and Garefe

Bonner 1978

€1l



USE AND EFFPECTS REPERENCES

OBJECTIVE/SUBJECT

Detersine s i
tempora stribution,
de of transport v 2
hackcountty, and or
of user

a5 ctsE ol 8302 danyon
AMir quality at BBNP

FP P anatng®®

Boundary line reports
ipti
ggfraggaon of proposed

Description of BBNP

Developing BBNP
Develog i
Interndtiona

}:pgg;gd range conditons

Peace Park

§§§§ssfl§°$égét§€10n plots

SANPLING METHOD/REN)RKS

8058 back at se pei

vere exal ir-
eve 1s v

areas of

afea ‘use
and user chatacteristics.

ex er!nen a!diid A
HATE A
Presented to branch

6 reports of recommendations

Not specified

Personal experience

Observation

S R

Literature reviev, personal
experieace

Remeasuremeat of transects

e
o
0
} _J
3
Lol
o
=
([~}
13
[ ]
(1]

NP, 1980-81

TN CH

BBNP, TX 1980-81

BBNP, TX

BBNP, TX

g?NP area,

BBNP, TX
BBNP, TX

Biq Bend
area, TI, NX

BBNP, TX

BBNP, TIX

BEPERENCE

R&&Son and Bobbit

ansse and varren
Yarbocrough and WVarrce:
Toll 1934a

0sSDI 1935

Vinton 1936

Tillotson 1942
Tilden 1985

Morelock 1938
Maxvell 1949

Yagqoch and Kittass

711



OSE AND EFFECTS REFPERENCES

QBJECTIVE/SUBJECT SAMPLING HWETHOD/RENARKS LOCATIOQX DATE REPERERCE
Historic Resgurces thEIQXYre reviev and BBRP, TIX ?ngn and vVager
Nanagement Plan par es

I id i led soil, vegetat d P id t t al.
P:gggﬁig ngién ::Baealonq Erangect ig:d gq ngin,igx ?39*e°° eeta

out of sprayed cotton field;
sampled vell vater and vater
from Rio Grande

Vilderness study ro ogglbgogd&gslggiggngfslore BBNP, TX UsSDpI 1971
boundary

RIsderarsti.cgEeset for ImPeml.it.lenineatuis, vm T sor 19758
Basin

;&:%%.ggzironleltal gigggiigc=§iggrnass BBNP, TX 0sSDI 1975

[1p0i250 0208 B5R PRI R z0n EEBSEREREG SeoThs Persomsl  ghigos ge., Fauer 1975

r £ _ .

tor Loy BSEoRRRERARESO R RRbERdkae  BBRECSS Phgy-readic

plots, fuel level estimates,
analysis of fire and
tree ring data

G11



USE AND EPFPECTS REPERENCES

gecreation and livestock
apact on the riparian
zone of the Rio

Grande in BBNP

Bavefspacatat asaeseeplast

Ptnal en vi{onnental
statemen n master plan

Hanagement of BBNP

Developyeat of mercur
linfn p 10 Traans- Pecosy
texas

Yourist quide to BBNP

viron-enia assessanent
e genera eve

oprent plan

SANPLING METHOD/BENARKS

study’'of a ial Ehgtos,
con ucte ;
and identi

1 zed v tor use frosm
vg lor perl t systca, did
subjective s

apalysis_to ructute the
site evaluation data base,

si g id bi loqlcal resgources at
P r an s tes (trapped rodents

irent sites for
6 niqhts v

traps and cgrrelated vith
human and vestock use

Proposal, assessament
Proposal; opinion
Proposal; opinion
Literature reviev

Beviev ff a ble data;
persona nce

o f 2 terpative
sE g@z%{eg toraéev ogn;nt
of Rio Gramde Wild

Scenic River

d ripariau areas,

te evaluation for
riparlan areas, used cluster
anaiys s and tinclple co-ponent

20 Sherman live

LOCATION DATE

B o Grande

ver,

BBNP,

BBNP,

BBNP,

Trans-

Texgs

BBNP, TX

TI

TX

TX

Pecos

REFERENCE
?8$$0n et al.

UsbrI 1977
UsSDI 1979a
usDI 1979
Sharpe 1980
Deckert 1981

UsDI 1980
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USE A¥D EFFECTS EEFERENCES

QBJECTIVE/SUBJECT

Pire management plan

&oca artéci atign in
sve ogleu og an
congervation 1n the
Napisl Reserve

gzgﬁgcaugggnspoct near

Contapigatjon levels in
songbirds 1n Texas

Degt e rticulat d
stggzistyp;atalgt:rg %gr
Big Ben

otegtial locatjons for
?n orn range 1n
Big Bend area

g%vhﬁgglental assessment

Mission 66 for BBNP

Proposal; recommendations

Literature reviewv

d f b k
gituvi%:?lgggegl sg Eﬁin: and
bank surveys; gqrid and
bank sampling of vegetation

Collection

Collectjon of iir s ngles;
tiace elepental analysis

vith atomic absorption
spectroptotonetry analysis of
vet precipitation samples

Observation

Proposal for improved road

EEIERESRa 2T d f, Parade and

LocATION

BBNP,

HEHR

S
TX

Vest Texas

BBNP,
TX

atdal°M

BBNP,

BBNP,

tudy Butte,

REPERENCE

USDI 1980b

Halffter 1981

Morahan 1981

UsSDI 1982

Yagborouqh
and Mover 1983

Russell

0sSDI

0SDT

LT1



VEGETATION REFPERENCES

QBJECTIVE/SUBJECT

Hedicinal use of plants

Vegetation changes in BBNP

SRCRELR SRRty U

gugntltutlve vegetation
ata

5 °Eﬁiiu:§§ i it
porth of 2 tﬂ parallel
Plant ecology survey

Plant collection and
vegetation response in
exclosures

Biological survey

4131 E‘SQQEX °f.828%
collectio

Report on collecting vork

Ecological survey of BBNP

Dendrochronology

SANPLING METHOD/RENARKS

Literature review
Photography
Observation, collection
Transects, literature

viev of availab e gita,
observation, examina

observation, collection

Collection, photographing

Sarvey of plants and animals

E%%fi pxs:

rarpesttere

moni orlnq. insect collecting

Collection

3 mopths field wvork by 9
people, general surve

Collection and examination

gg -Becos.T!
TX
BB¥P, TX

Biq Benpd
arga, ¥x

BBNP, TIX
RIREERRa, ax
BBNP, TX

BBNP, TI

Coahuila, TX

BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

1900-present

1928

1933-69

1935-36

1935

1935-37

1936

1936,1937

1937

19464

1945

REFERENCE

Poster 1973

Warnock 1967
Palmer 1928

Warnock 1970b
Lesueur 1938

McDougall 1935

Spercy 1938

Marsh 1936

Hatthevs (n.d)

Marsh

ISEkor et al.

Schulman 1952

811



VEGETATION BREFERENCES

1o

BJECTIVE/SUBJECT

rield stie through BBNP
to stu egetation

giglgg ial survey of

fi8ttoneqegs anit
qconorphic pZocesses

gsie E’sﬂ j&te

community

3 L

Bust fungi of BBNP area

3 Kugf vegetation dynasics

an 1 gaci on plants
n Boot and Kittrick
Canyons

llec
Egani aa

amyon

11n§°°80d1

SAMPLING METHOD/RENARKS

Observation

3PEREy ghemrTation.

Transects
pﬁotos ‘

Bopites Sduﬁiia E'P““tﬁfe'
telperatur , air
movemnent; -easure-
ments of plant egg ity an
cover taken frona n
quadratg; veighed and aged

selected Larrea Shrubs; measur-
ed seed crops in 1l ne-strips;

examined growth an
rate of growth; culcuéated
volume , age and stan
eight

Collection

etatjon si Elt u 1n
r nsects, o and g-
intercept -et ods

gata col ed on diﬁtri-
ution a ance, si1ze
of woody plant species

e strips,

ing dry

LOCATION

BBNP, TX

BBNP, TX

BBNP essrt
qrasslaan
zone, TX

;ag Simon
a e .
SE r z

Jeff gavis,
Brevs
Presid
Co., Texas

B8RS a3Te"
HcKittrick
Canyon GHNP,

BBNP, TX

DATE

1953

1955

1955-81

1958-59

1961-62

1964

1964

HmcDougall 1953

13&92811 and Ludvig

?ng and Chev

Cumains 1964

Gehlbach 1965

Gehlbach 1965

611
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YEGETATION REFERENCES

{etianent vegetation plots
n Boot Canyon

tlit fttuct re o
ant species o
Boot Canyon

Eh{tocoanoloqy in Boot

afiyon

Phxtocoenoloqy of Boot
yon

Alspen survey

lgqatltlon of dead Horse

Hacrolichens in BBNP

Effects of fire

BPE*istaefoshEpation

o beh desprirbion st

BoshaRrisfabhp olent

SAMPLING BHETHOD/RENARKS

Q g& aighSXSt ots

Modified point-center quarter

Egtablished Eerlanent plot
sites; sampling

Cottal-Cuttts point-centered
quarter met transects

3R 1t B Bt T R

Observation

Iie' of collections,
ecting

ervabtqn a§510 gggged
{atiol transects, soil
P

Observation

Pield observation

LOCATL

BBNP,

BBNP,

oN

TX

TX

TX

BReasiel "

BBNP,

X

DATE

1964

1964

1964

1964

1965

1965

1966,69,70

1967-72

1967-68

1969

1969-71

REEERERC

s
t4

Vhitson 1965a

Phitson 1965b

Whitson 1965

¥hitson 1965

Burrc 1966

¥ells 1965

Vetmore 1976

Kittaas 1973

Whitson 1970

Davis 1969

0'Neil 1971

0cC1



YEGETATION REPERENCES

QBIBCTIVE/SUBJECT

ggggtatlon composition in

Honitor vegetation

4 gt I L A
Grande

°“§‘llﬁdgﬁpg Rdle 3l
scariosa

pro

d repro
allocat

on in creosotebush

Cacti of BBNP

Datgr-ine chromQsonme
numbers of cacti

BEffects of
on creosote

rkiliéation
ush an
fluff grass

gﬁr f [ eos tebysh
pel ete uthiuron

55 guctigftizéé =gis§:r%2und

SANPLING HETHOD/BRENARKS

11 line transects (permanent)

Circular plots

Observation
Transect line obs ation,
and mlicroscop ¢ tec ques

ment plot Eeceive

re- egetative and

capro ucEive qrovth wvere
mneasured

Literature search, observation

easured 1ozass production
e O{e and after nitrogen
fertilization

ured
Eer aéeou§°3B§E tgon follovinq
treatment vith pelleted
tebuthiuron

OCATION

BB¥YP, TX

BBNP, TX

anuillag
yon BNP
and Amistad

Reservolr, TX

BBNP, TX

Ngv ueﬁi )
State Un
Rancho Dona
#:a County,

BBNP, TIX
EB"P
ctan&-Pecos,
TX

Jornada_ Exp.
Range, La
Cruces, NN

Port
Sgockton,
TX

DATE

1969

1970

1971

1972

133374

1974-78

1975-82
1977

1978-79

¥g5pec*

¥arnock 1970a

Riskind 1971

Green 1973

Cunninghaa et al,

Kurz 1979

18331n and Povell

st *31" 1875

1383hy et al.

121



VEGETATION REFPERENCES

QBJBCTIIVE/SUBJECT

variations, and %nter-
relatioaships of aquilegia
opulations of Trans-Pecos
8xas

Yegetation monitoriag

Exa 1aed ichens ip BBNP
as ntxca ors of air

quality

Natural landmarks inventory

Besabligh.uiyny piots o

FHHEN B

EE ects of fire gn
sos Hts. vegetation

Compare floral ontogeny

glnnt; of Brevster
0., lexas

Yegetation cover type map

SAMPLING HETHOD/REMARKS

ri 13 obseiv tion, collection
aad digpos tion of
morphological specimens

199998 278 BAEA B LSES 2f the
ChlSOi Mts. vere collected as
baseline data

Reviev of collections
preSEnt n area in prévious
studies, compared current
hotos o ol photgs tagged

photographed dead tree
liabs with lichens

Inventory

Vegetation sampling

Line transects on 4 plots
Cogt b t
S29*Ek 231 g SEperinental
Egl}gited floral buds, fix

Collection

Color coded map

LOCATION

;rans-?ecos
X

BBNP,

BBNP,

NN, TX

BBRP,

BBNP,

BBNP,

BBNP,

TX

TX

TX

TX

TX

TI

g;evster

BBNP,

TX

Co.,

1978

1980

1981-82

1981-82

1981

1981

1982

Moir 1980

Vetmore 1981

?885 and Peddie

eents and Moir
982

Meents and Moir

Derstine 1982

?ggirv and ¥Warnock

USDI 1944

[4A!



VEGETATION BREFERENCES

Plant identification

Big Bend ecological survey

Yegetation survey
v st fugqi _fgon
!ge ng Benaqof exas

Biomes of Big Bend

Lichens collected in BBNP

g2l togx of land use
and abfse

Cacti of BBNP

Oaks of BBNP

Moss flora of BBNP

Rare and/or endangered
gl og/texas AN

cac

JeraEoBLiRSaattiter

SAMPLING HETHOD/REHARKS

Collection

‘Becord of vegqetation transects

Report, photos

Collection, description
3u€£i%%llnnry descriptive

Collection

Historical records

Literature reviev, observation

Revievw Yt available data,
personal experience

Collections

Reviev of available data

Reviev of available data

LOCATION DATE

BBNP, TX

Pant¥ir
Junction,
BBNP, TX

BBNP, TIX
Big Be

areéa, yi
BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TX

BBNP, TIX

BBNP, TX

Texas

Gigaphees

qgg?uqall and Spercy
¥allmo 1955

Vvarnoch 1955

Cummins 1965

Gelbach 1966

Vetmore 1969

Yauer 1970

Wauer 11970

Wauer 1971

Magill 1972

Riskind 1974

qbqgs and Poster

1 NA



VEGETATION REPERENCES

Bcol f Ch Canyon
acos?gleo orroe i

Bosses of BBNP

fgeggisngaig herbariun

rire ecology

Edegtifz vegetation, of
uatro Cienégas Basin

oEiatloE and

PESDIBRELALLS
Ehiguahuan desert

Hodel o Krtla l
product 1n cleosotebush

TR e T

Briistategieal. . g
and lov CAM species

Poreit and vegatation
monitering

collection gf 12§€h°‘

specinens o
animals"

Collection

E?%ii ie data

Reco gaissance
saap

perlaneni plgt
f imates,
ring data ana

Identification

!xuglned effec
rog prun

at

shrub

s and

eviev of

establlshnent of
s, el level
e an tree

yses

t 82 seasog
transpif-
on reduct{on on transplanted

Simulation, modeling

Observation

Testing

Ptecist plotti
accurate repo

tEYngngethods

LOCATION DATE

horro
Presgsio Co., TX

BBNP, TX

BBNP, TX

Ehttianeas "RE?s

Shihuthuan
esert area

Chihuahuan
Desert area
BBNP, TX

Rosillas Ht., TX

Chisos Mt.

Burns 1976

Maqill 1976

Warnock 1976

Dick and Paddie
1977

Pinkava 1977

Tipton 1977

Cugnin:hal and Revnol?
1978
Swith 1978

Bickmeier 1979

Moir 1980

%el



VEGETATION BREFPERENCES

OBJECTIVE/SUBJECT SAMPLING NETHOD/BEMARKS LOCATIOQN DATE BEPERENCE
fects of pres¢ribed Prebu saaplin B t Co.y T

E re on pro Sotios pre ciﬂe5°¥i:ef gaingill revster Co., TX Eaxin 19AR

atjlization, apd autritional lonitorinq, postburn vegetation

alue of alkali sacaton production sampling

n Brevster Co.

re history in Chis Stem, section trees sos Nt, i

Sts. il B os sgovinq a%af gire scars SEEP,STX 4 adr Y982
rgest t f BBNP 0 t t BBN

Lcgeat taess o it FM P X iies WD

Eodangered cactus species ggr;ggéggsgnd monitoring ggf?abggg' - qsbb and Brack

Al






