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INTRODUCTION 

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 1971. By 1976, 28 biosphere reserves 
had been selected in the U.S., includinq Biq 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: (1) 
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 (1971) 
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) , Wiersraa et al. 
(1978), and" the U.S. Dep. of State (1979). 

In 1981 an ACTION PLAN was developed for biosphere 
reserves (UNESCO 1981). Three areas of concern were 
identified for action: (1) improvement and expansion of the 
biosphere reserve system, (2) development of basic knowledge 
for conserving ecosystems 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, (9) establish research facilities and 
programs, (5) establish traininq and education programs, and 
(6) address biosphere reserve functions in a management 
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 managers in July 
1981 (Gregg and Goigel 1981). Activities for which 
information was sought included: base-line information, 
environmental monitoring, and ecological research. There 
were significant gaps in base-line data at all biosphere 
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r e s e r v e s ; BBNP ranked 32nd of 36 b iosphere r e se rves 
surveyed. Most r e s e r v e s a l s o r epor t ed s u b s t a n t i a l 
inadequac ies for long- term environmental raonitorinq d a t a ; 
BBNP ranked 25th. Eco log ica l programs a t most r e s e r v e s were 
not adequate to provide information needed to support 
management programs. BBNP ranked 32nd. Ninety-seven 
percent of the b iosphere managers s t a t e d t h a t quidance from 
MAB would be of va lue in meeting b iosphere rese rve 
o b j e c t i v e s . A major impediment t o the e f f e c t i v e use of 
b iosphere r e s e r v e s was the lack of a r e s e r v e - s p e c i f i c source 
document l i s t i n g s c i e n t i f i c a c t i v i t i e s , data management 
c a p a b i l i t i e s , and i n s t i t u t i o n a l agreements . 

At a workshop on b iosphere r e s e r v e s held in 1982 a t 
K a l i s p e l l , Montana, p a r t i c i p a n t s suggested t h a t o n - s i t e 
a c t i v i t y , awareness of MAB, and c o o r d i n a t i o n were not 
adequate for an e f f e c t i v e program (Parks Canada and U.S. 
Nat l . Park Serv. 1982). Many reasons were g iven : e. q. (1) 
MAB i s i n a format ive s t a g e and not many people a re f ami l i a r 
with t h e b iosphere r e se rve program or i t s o b j e c t i v e s , (2) 
most MAB work r e f l e c t s t he independent n a t u r e of 
pa rk /b iosphere r e se rve s t u d i e s , and (3) d e s p i t e NPS e f f o r t s 
to develop a common system of monitoring i n a reserve-wide 
con tex t , emphasis c o n t i n u e s t o be on p a r k - s p e c i f i c needs 
t h a t r e l a t e d i r e c t l y to resource management. What i s 
requi red is" a c l e a r s t a tement of management o b j e c t i v e s and, 
in most i n s t a n c e s , t h e i r r e fo rmula t ion t o i n c o r p o r a t e the 
MAB phi losophy. 

The Nat iona l Park Serv ice i s address ing some of t h e needs 
of b iosphere r e s e r v e s by developing a "His tory of s c i e n t i f i c 
s t u d i e s " for i n d i v i d u a l r e s e r v e s . In t h i s h i s t o r y , prepared 
s p e c i f i c a l l y for BBNP, we addres s a l l the minimum a c t i v i t i e s 
suggested fo r b iosphere r e s e r v e s (UNESCO 19 84) and provide 
background informat ion on MAB needed by o n - s i t e personnel . 
S imi la r r e p o r t s have been published for the Great Smoky 
Mountains and Glac ie r Na t iona l Park Biosphere Reserves 
(McCrone e t a l . 1982, Heywood e t a l . 1984) . 

Volume I of t h i s r e p o r t c h a r a c t e r i z e s the research 
environment a t BBNP and provides a synops is of t he kinds of 
da ta a v a i l a b l e for the Park. 

Volume I I i s in tended as a r e f e r ence volume to the 
s c i e n t i f i c a c t i v i t y conducted a t Big Bend Nat iona l Park and 
t h e Chihuahuan Deser t . I t was prepared in the form of an 
annota ted b ib l iog raphy . The d i s c i p l i n e s we reviewed were: 
a q u a t i c sys tems, a rchaeo logy , c l i m a t e , geo logy/pa leon to logy , 
h i s t o r y , s o i l , t e r r e s t r i a l fauna, use and e f f e c t s , and 
v e g e t a t i o n . References were obta ined from four sources : (1) 
commercial computer based l i t e r a t u r e s e a r c h e s , (2) a review 
of l i t e r a t u r e c i t e d i n publ ished and unpublished r e p o r t s , 
(3) r e p l i e s t o our r e q u e s t s for r e f e r e n c e s from 125 
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scientists in the U.S., Mexico, and Canada, and (4) a 
biblioqraphy provided by personnel at BBNP. A copy of the 
bibliography is available on computer tape at the N?S 
Southwest Region Office in Santa Fe, NM and at BBNP. 

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

Literature Cited 

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

Gregg, W. P., Jr., and M. M. Goiqel. 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., P. G. Wright, and E. E. Krumpe. 1982. 
Glacier National Park Biosphere Reserve: A hisory of 
scientific study. U.S. Man and the Biosphere Program, 
MAB Rep. No. 9. 2 Vol. (Vol. 1, 137pp.; Vol. 2, 199pp.) 

McCrone, J. D., F. C. Huber, and A. S. Stocum. 1982. 
Great Smoky Mountains Biosphere Reserve: History of 
scientific study. U.S. Man and the Biosphere Program. 
U.S. MAB Rep. No. 5. 276pp. 

National Science Foundation. 1970. A pilot proqram for 
long-term observation and study of ecosystems in the 
United States. Report of a second conference on long-
term ecological measurements, Woods Hole, Mass. 
February 6-10, 1978. 44pp. 

National Science Foundation. 1979. Long-term ecoloqical 
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 interim report 

4 



and key. UNESCO'S Man and the Biosphere Program, U.S. 
MAB publication No. 1. 26pp. 

UNESCO MAB. 7974. Task force on: Cri ter ia and guidelines 
for the choice and establishment of Biosphere Reserves. 
MAB Report Series No. 22. 67pp. 

UNESCO MAB. 1984. Action plan for biosphere reserves. 
Paper presented at the International co-ordinating 
council of the proqramme on Man and the Biosphere. 
Eighth session. 3-8 December 7984. Par is . 78pp. 

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

Wiersma, G. B., K. W. Brown, and A. B. Crockett. 7 978. 
Development of a pollutant monitoring system for 
biosphere reserves. U.S. Environmental Protection 
Agency, Las Vegas, Nevada. 113pp. 

5 



RESEARCH FACILITIES 

Q.22£S£2itiXS 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. 

Housing 

K-bar {fig. 2) is the primary lodging facility for 
researchers. It is a four room structure with six single 
beds. Furnishings, appliances, electricity, water, and 
kitchen utensils are provided. Usually, people conducting 
long-term work 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-term 
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 3asin. Rooms and a restaurant are 
available at the Chisos Mountains Lodge. 

Office and lab space 

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

Computer facilities 

The Park has 15 terminals on a Data General S-140 system 
(!6-bit AOS) . These terminals may operate soley with the 
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P a r k ' s mic rocompute r o r l i n k wi th t h e Data G e n e r a l MV4000 
s u p e r m i n i - c o m p u t a r a t NPS R e g i o n a l h e a d q u a r t e r s i n S a n t a 
Fa, MM. A remote t e r m i n a l i n t h e Resou rce Manage r ' s o f f i c e 
i s used t o o b t a i n f i r e wea ther from t h e F o r e s t F i r e 
I n f o r m a t i o n R e t r i e v a l Sys t em. 

DATA BASES 

Documents 

There a r e two s o u r c e s of documents a t Big Bend N a t i o n a l 
P a r k ; t h e N a t u r a l i s t ' s l i b r a r y and f i l e s in t h e Resource 
Management S p e c i a l i s t ' s o f f i c e . The N a t u r a l i s t ' s l i b r a r y 
c o n t a i n s m a t e r i a l used by Park N a t u r a l i s t s t o deve lop 
i n t e r p r e t i v e p rograms f o r t h e g e n e r a l p u b l i c . The f i l e s in 
t h e R e s o u r c e Management O f f i c e c o n t a i n j o u r n a l a r t i c l e s , 
u n p u b l i s h e d m a n u s c r i p t s , t h e s e s , r e p o r t s , and o t h e r i t e m s 
r e l a t e d p r i m a r i l y t o r e s e a r c h and r e s o u r c e management. Th i s 
r e p o r t c o n c e r n s t h e s e v e r a l hundred p u b l i s h e d and 
u n p u b l i s h e d r e p o r t s f i l e d i n t h e Resou rce Management 
S p e c i a l i s t ' s o f f i c e . A l i s t of t h e s e documents i s a v a i l a b l e 
a t t h e T a r k . 

Unpub l i shed d a t a i n c l u d e : 

1 . N a t u r a l R e s o u r c e s Management P lan 
2 . H i s t o r i c R e s o u r c e s Management Plan 
3 . F i r e Management Plan 
4 . Backcoun t ry Management P lan 
5 . R ive r Management P l a n ( i n p r o g r e s s ) 
6. A q u a t i c R e s o u r c e s Management P l a n ( in p r o g r e s s ) 

Ha te r r e s o u r c e s management p r o f i l e ( in p r o g r e s s ) 
7 . Big Bend Gambusia H a b i t a t Management P l a n (1984) 
8 . Weather d a t a 
9 . Data from e n v i r o n m e n t a l m o n i t o r i n g program 

10. P l a n t l i s t (1983) and c a r d f i l e ; Denver S e r v i c e C e n t e r 
1 1 . Event r e c o r d (Card f i l e of u n u s u a l s i g h t i n g s ) 
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) 

Maps 

1. USDI G e o l o g i c a l Survey 
T e r l i n g u a - C h i s o s M o u n t a i n s , Texas 
S c a l e 1:130000 ( fo r s a l e a t t h e Park) 



2. USDI Geological Survey 
Big Bend Nat iona l Park, Texas 1970 
Scale 1:100000 (for s a l e a t the Park) 

3. USDI Geologica l Survey 
7.5 minute s e r i e s 
Scale 1:24000 (for s a l e a t t h e Park) 

4 . Flood p la in e l e v a t i o n of Rio Grande wi thin boundary of 
t h e Park. 
Southwest Region Off ice , NPS 
Santa , NM (in prep.) 

5 . Geologic map 
Scale 1:62500 

5. Vegetat ion 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 Serv ice Center , Science Div. 
Sca le 1:125000 ? 

9. Land s t a t u s and boundary 
Source - Big Bend Nat ional Park F i l e s 

10. P la t maps 
County A s s e s s o r ' s Of f i ce , Alpine , TX 

11. General" s o i l 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 Norkshop. The first entry in 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 

Severa l hundred photos and s l i d e s a r e s t o r e d a t BBNP; 
however, t h e r e i s no master l i s t . There a r e s e r i e s for 
vege ta t ion p l o t s , h i s t o r i c a l s t r u c t u r e s , and point water 
sou rce s . Aer ia l photographs (black and whi te , and 1:36000 
color) and LANDSAT da ta a r e a v a i l a b l e for the Park. 
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£azi£onmental monitoring stations 

1. Five weather stations are located within the Park 
(Fig. 3). Data are collected by Park personnel. 
Temperature (high and low) and rain gauges are monitored 
daily at 8:00 AM. Fire weather is calculated each day for 
all stations except Persimmon Gap. Rainfall data is 
collected by the International Boundary and Water Commission 
(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 boundary. One is 2.2 km upstream from the old 
Johnson Ranch headquarters on the Rio Grande; the other is 
on Terlingua Creek 4.2 km above its 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 is recorded 
continuously. The nearest sites for which water quality 
data of the Rio Grande are available are upstream at 
Presidio, Texas and Ojinaga, Chihuahua, Mexico. Downstream 
measurements are available for Foster Ranch near Langtry, 
Texas and Rancho Santa Rosa, Coahuila, Mexico. 

4. A Sierra high volume particulate sampler was 
installed near K-bar in April 1980 and a National 
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 telephotometer is 
sent to Las Vegas, Nevada; data from the SFS Sampler to 
Crocker Nuclear Lab, U.C. Davis, California; and data from 
the NADP system to Champaign, Illinois. 

Literature Cited: 
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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 summarized the 
information from nine disciplines: aquatic systems, 
archaeology, climate, geology and paleontology, history, 
soil, terrestrial fauna, use and effects, and vegetation. 
The objective of these sections was to provided an overview 
of the data available; detailed information is in the 
annotated bibliography. All citations in this section are 
of work done within the boundary of BBNP. 

Following the summaries for each discipline is a 
subjective determination of the "level" of work. These 
levels were developed from "United States Man and 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.g. 
an investigation of a specific problem. Most masters and 
PhD theses are examples of level two data. Ecosystem or 
community modeling are the best examples of level "3" data. 


