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REFUGE: SEVILLETA NATIONAL WILDLIFE REFUGE 

MAILING ADDRESS: P.O. Box 1248, Socorro, NM 87801 
(505)864-4021/FAX (505)864-7761 TELEPHONE: 

ACREAGE: 229,700 acres 

LEGISLATIVE DISTRICT: I 

CURRENT LEGISLATORS!t 

New Mexico - District 3 

Senator Jeff Bingaman 
Senator Pete Domenici 
Congressman Joe Skeen I 

DATE ESTABLISHED: December 27, 1973 

PURPOSE: 

LOCATION: 

LAND STATUS: 

LEGISLATIVE 
MANDATE: 

'I I, 

n ••• t? preserve and enhance the integrity and 
charaa:ter of the ecosystems of the ... property by 
creati?g a wildlife refuge managed as nearly as 
possiBle in its natural state, employing only those 
mana8ementtools and techniques that are consistent 
with lithe maintenance of a natural ecological 
process ... and the land and the flora and fauna 
supp91rted by it to be managed to permit the natural 
ecoloclical successions and processes typical of the 
area tb prevail ... n . 

"ConJ~stent with the regulations and policies of the 
National Wildlife Refuge system ... portions of the 
prope~ty will be made available... for scientific 

II h n 
reseallc . 

!t 

Middl~ Rio Grande Valley, 50 miles south of Albuquerque, 
NM, ih San Acacia, NM, Socorro County 

il 
229,r0 acres owned Fee Title 

il 
I 

None I 

l 



LANDSCAPE: 

WILDLIFE: 

i 

I 
Four 'major vegetative zones: Great Basin, Great Plains, 
ChihJ1ahuan Desert, and mixed conifers come together on 
the r~~uge. The zones are divided by the Middle Rio Grande 
with the East and West boundaries being represented by 
two iountain ranges. Elevations range from 4,600 feet at 
the river to over 8,000 feet in the Ladron Mountains. 

!I 
i 

Threel endangered species: the bald eagle, 
pereg~ine falcon, and the whooping crane occur 

II 
on the refuge. In all, 72 species of mammals, 
217 ~pecies of birds, 75 species of reptiles and 
amphibians, and 800 species of invertebrates 
occurllon the refuge. Resident wildlife includes 
desert and rocky mountain bighorn sheep, 

I! 

pronghorn, mule deer, mountain lion, and bear. 

II 

I 

II 
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. ld . i1 

~==---~~~~=~~------------------Ill, STA=1 YEAR=1995 --------------------------------
I! I . 

YEAR MON MAXAIR MINAIR AVGAIR MAXMAX MINMIN PPT 
II 

1995 1 52.2 ~6.0 39.1 65.3 16.4 0.20 
1995 2 64.7 33.1 48.9 73.5 23.2 0.50 
1995 3 66.4 :37.2 51.8 80.0 25.3 0.08 
1995 4 71.3 :39.9 55.6 86.8 29.4 0.23 
1995 5 80.1 50.2 65.2 89.9 40.2 0.30 

f 
1995 6 89.7 58.7 74.2 98.5 49.6 0.11 
1995 7 95.1 62.1 78.6 104.4 52.1 0.21 
1995 8 94.5 65.9 80.2 102.5 59.6 0.27 
1995 9 84.3 56.3 70.3 97.8 42.5 0.75 

[ 
1995 10 78.5 40.7 59.6 84.3 32.0 0.02 
1995 11 67.1 33.1 50.1 75.4 19.6 0.12 
1995 12 56.5 25.1 40.8 72.5 12.0 0.21 

:I 
)eep Well . ii 

YEAR=1995 ·------------'------------ -'------ tiSTA=4 0 -------------------------------
YEAR MON MAXAIR Ml!NAIR AVGAIR MAXMAX MINMIN PPT 

II 
" 1995 1 51.0 21.0 3 6. 0 63.9 9.0 0.28 

1995 2 63.2 28.8 46.0 71.5 15.2 0.53 
1995 3 65.2 31.7 48.4 79.3 16.0 0.19 
1995 4 69.6 33.6 51.6 84.2 20.4 0.17 
1995 5 78.5 43.6 61.1 88.3 33.8 0.06 
1995 6 88.9 55.0 71. 9. 98.2 40.4 1.19 
1995 7 93.9 59.8 76.8 104.2 47.2 0.22 
1995 8 93.7 63.7 78.7 101.3 57.6 1.59 
1995 9 83.3 54.2 68.8 97.2 40.0 0.71 
1995 10 77.4 36.2 56.8 84.0 24.7 0.06 
1995 11 65.9 29.0 47.5 -74.7 13.0 0.32 
1995 12 55.5 21.8 38. 6. 71.1 5.1 0.15 

II 
'iouth Gate I! 
----------------------------- -l[sTA=41 YEAR=1995 -------------------------------

YEAR MON MAXAIR MJ!iNAIR AVGAIR MAXMAX MINMIN PPT 
!! 
II 

65.9 1995 1 52.8 20.8 36.8 8.1 0.24 
1995 2 65.5 21

5.3 45.4 73.9 13.0 0.19 
1995 3 67.7 31o .1 48.9 84.1 12.4 0.08 
1995 4 72.1 313.0 52.5 86.1 13.7 0.18 
1995 5 80.9 413.4 62.1 91.6 31.3 0.02 
1995 6 90.8 $,2. 2 71.5 99.1 37.0 0.39 
1995 7 95.7 ~7.9 76.8 105.9 41.7 1.33 
1995 8 95.1 63.1 79.1 101.8 57.4 1.57 
1995 9 84.6 5:2.7 68.6 98.9 39.6 1.53 
1995 10 79.5 313 8 56.6 85.8 22.5 0~03 
1995 11 68.1 21

6:5 47.3 76.0 8.8 0 .. 16 
1995 12 57.9 :Ilia . 5 38.2 74.1 4.1 0.19 

II 
II 
'I 'I 

Table 1 



~· 
II 

I 
'I 

:erro Montoso II 
-------------------------------~1 STA=42 YEAR=1995 -------------------------------

,I 
YEAR MON ·MAXAIR MIN AIR AVGAIR MAXMAX MHMIN PPT 

II 
1995 1 45.7 27.8 36.8 57.5 16.2 0.77 
1995 2 57.6 34.1 45.9 .. 68.1 19.2 0.73 
1995 3 59.1 34.5 46.8 73.9 21.8 0.41 
1995 4 64.1 36.6 50.4 78.4 24.4 0.32 
1995 5 73.3 46.0 59.7 84.0 33.8 0.23 
1995 6 83.9 55.7 69.8 93.8 46.1 0.68 
1995 7 89.3 59.1 74.2 100.0 51.3 0.69 
1995 8 88.2 60.0 74.1 96.9 54.8 2.19 
1995 9 78.4 52.8 65.6 93.2 30.8 2.54 

I 1995 10 72.9 43.5 58.2 79.6 29.1 0.10 
1995 11 60.8 :3 6. 7 48.8 68.9 15.1 0.72 
1995 12 50.9 29.6 40.2 65.6 16.3 0.32 

!I 

I ~=~-~~'-'~-----------------------1' STA~43 YEAR=1995 -------------------------------
YEAR MON MAXAIR MINAIR AVGAIR MAXMAX MINMIN PPT 

ii 
II 

1995 1 48.5 28.5 38.5 59.6 19.9 0.31 
1995 2 60.3 3 6.1 48.2 70.1 2 6. 2 0.64 
1995 3 62.3 37.2 49.8 75.6 24·. 4 0.18 
1995 4 66.6 40.8 53.7 80.9 30.9 0.71 
1995 5 75.4 50.1 62.7 85.0 35.4 0.05 
1995 6 85.2 58.9 72.1 94.4 50.7 0.93 
1995 7 90.3 64.0 77.2 100.0 56.1 1.21 
1995 8 89.6 64.2 76.9 96.9 59.1 1. 36 
1995 9 80.3 56.0 68.2 93.4 37.8 1.39 
1995 10 74.9 45.4 60.2 82.0 34.4 0.00 
1995 11 63.7 :38.3 51.0 72.2 23.0 0.16 
1995 12 52.9 32.3 42.6 69.3 19.5 0.55 

!I 

ll~~~-~~~~~~---------------------1 STA=44 YEAR=1995 -------------------------------
YEAR MON MAXAIR MIN AIR AVGAIR MAXMAX MINMIN PPT 

I' .I 
il 

1995 1 52.8 27.5 40.1 66.1 16.7 0.23 
1995 2 65.7 35.3 50.5 75.5 25.6 0.66 
1995 3 67.3 37.9 52.6 80.0 25.7 0.15 
1995 4 71.7 40.8 56.3 86.8 29.8 0. 2 6 
1995 5 80.3 51.2 65.8 90.4 41.1 0.31 
1995 6 90.0 60.1 75.1 98.3 51.2 0.18 
1995 7 95.5 64.5 80.0 106.2 54.8 0.37 
1995 8 94.9 66.0 80.4 102.9 62.1 0.59 
1995 9 84.4 57.5 70.9 98.7 41.7 1.40 
1995 10 78.8 43.5 61.1 84.2 32.7 0.03 ,, 1995 11 67.7 $5.7 51.7 75.3 22.1 0.15 
1995 12 57.4 28.9 43.1 72.8 14.8 0. 36 

Table 2 



I. 
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I ~=~~=~-v::::--------------------II STA=45 
·. . il 

YEAR=l995 

I 

f 

YEAR MON MAXAIR MtiNAIR 
fl 

,_ 

1995 
1995 
J,.995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 
1995 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

50.9 
63.5 
65.7 
70.5 
79.7 
89.1 
94.7 
93.9 
84.1 
78.0 
66.2 
55.8 

II 
25.6 
82.6 
85.7 
88.5 
:~a. 6 
57.2 
:~2 .3 
:p4. 3 
55.2 
I lA ,f%0. 4 
tl33.3 
Q5. 5 
~ i 

il ,, 

AVGAIR 

38.2 
48.0 
50.7 
54.5 
64.1 
73.2 
78.5 
79.1 
69.7 
59.2 
49.7 
40.7 

lfariables: (All Temperatures i11 degrees F) 

~IR - Average daily maximum air temp 
MINAIR - Average daily minimum 1l:iir temp 
AVGAIR - Average daily average 1air temp 
MAXMAX - Maximum air temperatur:~ during month 
MINMIN - Minimum air temperatur'1~ during month 
PPT - Total Precipitation during month (inches) ,, 

li 

I 
i! ,, 

I 

Table 3 

-~-----------------------------

MAXMAX 

60.4 
'-.• 71. 6 

80.3 
85.4 
88.8 
97.8 

104.5 
100.5 

98.4 
83.8 
76.4 
72.2 

MINMIN 

14.0 
21.0 
22.3 
26.4 
39.9 
46.3 
51.6 
59.0 
40.5 
29.0 
18.2 
12.5 

PPT 

0.15 
0.49 
0.12 
0.24 
0.31 
0.13 
0.38 
0.76 
0.53 
0.02 
0.12 
0.15 



I 

All HIGHLIGHTS 

. II d . f I d d . Two boundary disputes and a propose senes o an onat10ns control land 
acquisition activities during the rear. (Section C.1 I 

Construction started on the caprve propagation facility for the Mexican Wolf. 

Refuge master planning was reimplemented in November. (Section D.1) 

II 
B. CLIMATE 

I' 
According to the University and NOAA, the refuge was under an unusually strong El 
Nino influence until late March. This should have translated to was a very wet year, 
but drought conditions were experienced. El Nino events generally mean wet 
conditions in a specific region.//Apparently we were in a dry portion of that region. 
Preliminary data shows this area experiencing the driest year since 1904 as well as 
one of the hottest years on redord. Precipitation totals by month are displayed in 
Figure 1 for each of the 7 meteo

1

tological (MET) stations. Data from these stations are 
monitored by UNM personnel a~d downloaded remotely once a day. Advantages of 
using the UNM weather data include increased accuracy and the ability to look at daily 
as well as monthly totals. j 

I 

d LAND ACQUISITION 

I 
1 . Fee Title I 

. . I 

The refuge assisted Realty in initiating the acquisition of three parcels of land. The first 
parcel is located at the base of bur access road to the office and shop area. We are 
proposing to purchase this land ~~rom a willing seller. The second parcel is a proposed 
donation but may contain clouded portions in the title and may be better to walk away 
from. The third parcel is about /f~OO acres i~ size ~n? is needed to buffer the north 
boundary. We lost an opportunity to acqUire a s1m1lar parcel that has now been 
subdivided into 1500 parcels ahd sold. 

A neighbor on our south bounda~~y is claiming approxima~ely 30 acres for land included 
in the warranty deed but not f~hced. They are in the process of providing copies of 
their valid warranty deed pre-d~ted ours. We will let the lawyers take it from there. 

II 
Another neighbor is claiming 13 acres of property inside our south boundary. We are 

II 

·working to resolve this but feel we are on solid ground on this issue. 

'I 

II 
'i I 3 

il 

I 
II 



2. Easements 

Nothing to report. 

3. Other 

Nothing to report. 

I 
D. PLANNING 

1. Master Planning II 

After a hiatus of about 24 mont~s master planning ofthe Sevilleta was reimplemented 
in November of '95. The PNAsl

1
stood us in good stead for many years, but the refuge 

programs have grown to a point that master planning is necessary to protect both the 
resource and programs. I 

I 

I 
The addition of the Mexican Wplf breeding and holding facility adds a new dynamic 
to the Sevilleta and planning fdl1r this facet of the refuge program is in itself justified. 

I -
There are many pressures on the refuge to open it to public uses ranging form field 
trials to motorcross. A master p:

1

lan delineating compatible uses (if any) will strengthen 
any position we take in the futllrre. 

2. Management Plan 
I 

Nothing to report. 
I. 
'I 

II 

3. Public Participation 

Refuge and Endangered Species personnel held a series of public meetings in Socorro, 
II 

New Mexico in November of '~5 to inform the public of the proposed facility to be 
located on the Sevilleta NW~. In general most comments were positive. The 
opposition arose from the pro~osed release in Arizona and on White Sands Missile 
Range in Southern New Mexic&. 

II 
Refuge Operations Specialist McNerney attended 10 public meetings in Arizona and 
New Mexico that were held to disseminate information on the proposed release of he 
Mexican Wolf into the wild. Of

11 
e meeting was a hearing to take public comment on 

the proposed release. I 

4. Compliance with Environm~ntal Mandates 
. II 

An Environmental assessment iras prepared for the proposed Mexican Wolf facility. 

II 
II 
I' 
i! 
tl 

4 



It was determined that there w~uld be no significant impact to the area. The Nature 
Conservancy concurred with ou~ findings and supports the proposal. They have issued 
a " release of reverter" as required by our transfer documents. 

A great deal of time was spent ilh reviewing our approach to hazardous materials and 
contaminants handling. Conseduently we changed the way we were doing business 
in many areas. See Safety and Operations for further details. 

5. Research and lnvestigationJ · 

In almost all cases, the investigJ~or wrote the body of his/her text as seen below. The 
Long-Term Ecological Research!! (L TER) report is the year end accomplishment report 
as submitted to the National Science Foundation (NSF). 

The LTER hired 20 persons undl a "Research Experience For Undergraduates" (REU) 
Program funded by the Nation~

1

l Science Foundation. Each student was required to 
complete a field. study and pr~sent it to their peers. Examples of such projects 
included analyzing water cheniistry of the Rio Salado, movements of antelope in 
burned and unburned areas, de~krmining lizard distribution in grazed/ungrazed habitat 

II • 

and the distribution of arthropods populations in burned areas. Results of each project 
were then presented in a day t6ng seminar attended by about 125 persons. 

Another program designed to II expose high school students to. field biology was 
sponsored by the NSF. In 19~5, three minority students from various schools in 
Albuquerque participated in thi~ program. Much of their time was spent in the lab. 
In years past, their time has b~kn evenly split between the field and laboratory. 

The UNM Field Station became operational in November of '92. Since that time use 
has increased to the point where the station is used near capacity much if the year. 
Six of the ·s housing units wer~l occupied by L TER summer research technicians and 
REU' s. The two other quarters were filled with visiting scientists. Some of the 

II 

countries represented included: China, Spain, Hungry, Israel, Mexico, Japan and 
Jordan. National universities ~sing the facility included: California Sate at Davis, 
Harvard, University of Ohio, Du

1

1ke, University of Texas at Dallas, Utah State, Arizona 
State, University of Arizona, Dclke, New Mexico State, San Diego State and U.C.L.A. 
This by no means is a complet~ list. 

During 1994 the University co!pleted the third and final phase of their development 
on the Sevilleta. Four new 3 bJdroom /2 bath dorm residences were constructed. 

I' I! 

5. Research and Investigation~ 

In almost all cases, the investigltor wrote the body of his/her text as seen below. The 
Long-Term Ecological ResearcH1 (LTER) report is the year end accomplishment report 

'I 

!I 

II 

II 

II 

5 



The UNM Field Station ?ecamelloperation~l in_ November of '92 .. Since th~t time use 
has increased to the pomt where the station IS used near capacity much If the year. 
Six of the 8 housing units werdf occupied by L TER summer research technicians and 
REU' s. The two other quartets were filled with visiting scientists. Some of the 
countries represented included: China, Spain, Hungry, Israel, Mexico, Japan and 
Jordan. National universities ~sing the facility included: California Sate at Davis, 

II 
Harvard, University of Ohio, Du'ke, University of Texas at Dallas, Utah State, Arizona 
State, University of Arizona, Dillke, New Mexico State, San Diego State and U.C.L.A. 
This by no means is a complet~ list. 

II 
:I ,, 

During 1994 the University co1pleted the third and final phase of their development 
on the Sevilleta. Four new 3 bedroom /2 bath dorm residences were constructed. 

5 R h d I 
. . II 

. esearc an nvestigations 

In almost all cases, the investigltor wrote the body of his/her text as seen below. The 
Long-Term Ecological ResearcH! (L TER) report is the year end accomplishment report 
as submitted to the National sbience Foundation (NSF). 

The LTER hired 20 persons undL a "Research Experience For Undergraduates" (REU) 
Program funded by the Nation~! Science Foundation. Each student was required to 
complete a field study and pr'~sent it to their peers. Examples of such projects 
included analyzing water che~istry of the Rio Salado, movements of antelope in 
burned and unburned areas, determining lizard distribution in grazed/ungrazed habitat 

II 
and the distribution of arthropods populations in burned areas. Results of each project 
were then presented in a day l~mg seminar, attended by about 125 persons. 

il 
Another program designed toll expose high school students to field biology was 
sponsored by the NSF. In 1995, four minority students from various schools in 
Albuquerque participated in thi!~ program. Much of their time was spent in the lab. 
In_ years past, their time has b~en evenly split between the field and laboratory. 

!I 
The UNM Field Station became:! operational in November of '92. Since that time use 
has increased to the point wh~re the station is used near capacity much if the year. 
Two of the 4 housing units wer~ occupied by L TER summer research technicians and 
REU's. The two other quart~~s were filled with visiting scientists. Some of the 

II 

II 
'I I. 

6 



consider what they have to offe1l· What is difficult to understand is the condescending 
attitude that some researchers

11 
have, but when faced with permit revocation this 

changes in time. 
il 

. li 
The Sevilleta NWR is a 229,700 acre refuge. At the most we have dedicated 1000 
acres to research. Although the sites are widely distributed, total area covered is 
relatively small. Only 2 investi~ations have impacts worth noting: sewage sludge 
application, and what we call the "Chen" site or wellhead hydraulics study. We 
recognize their impacts and w~rk to minimize. Both of these are winding down in 

I 
1995. it . 

We also work closely with the ilhvestigat~rs to minimize the "big foot" effect. Sites 
are returned to their natural st~te after a study is completed. Investigators are as 
concerned about their impacts 9n the refuge as we are . .. , 

Most importantly, no permit fJ research is issued without the permittee or sub
permittee first coming to the lioffice. Eighty percent of the problems we have 
experienced have been from thbse who have been sent permits and have not been 
contacted in person. Cooperati:pn on this point is excellent. A face to face meeting 
gives both parties the opportunity to ask questions and discuss their agendas. We 
realize that everyone's time is ~aluable, but if they don't have time to sit down and 
talk with us, we don't have tini1e for them. 

li 
For the CY 1995.the permitting wocess was tightened considerably. Strict compliance 
with all conditions must be met '~rior to the issuance of a permit. For a time we would 
issue permits then have to chase the permittee for documentation or compliance of 
permit conditions. Now no perh1it is issued until all conditions have been met. 

:I 
Sevilleta NR95- "Vegetation History of Sevilleta" (06188) -Julio Betancourt 

'I 
II 

From south to north in N1

ew Mexico, Creosote Bush Larrea tridenta gradually 
gives way to one-seed Juniper !!Juniperus monosperma as the dominant shrub in the 
lowlands. This transition is mbst evident in and near the Sevilleta Refuge, where 

II 

minimum elevations rise above 1525 m. Here, aggr.egates of Creosote Bush surround 
numerous snags of Junipers th~t died in the late 1940's and early 1950's a graphic 
example of the dynamic interadtions across this ecotone. 

Northward advance of closote Bush in New Mexico, poorly dated and sparsely 
documented, has been blamed ~n overgrazing and droughts of the past two centuries. 
In the long term, the invasion ~epresents the northern terminus of a migration that 
began at the end of the last !de Age. For reference, not until 4000 years ago did 
Creosote Bush colonize sites in far west Texas and southern New Mexico. Its arrival 
on the Sevilleta may predate European settlement and overstocking of ranges. 
Knowledge about the past di~tribution of Creosote Bush, about the rates of its 

7 



li 
migration and subsequent expa'hsion, may be critical for anticipating its penetration 
to Albuquerque and points beyo

1

hd. Toward this goal, we have initiated a study of the 
vegetation history of the Sevill~ta, based primarily on packrat midden analysis and 
repeat photography. Plant deb~1is accumulated by packrats from close range (mostly 
< 30 m away) commonly bec9:mes encased in crystallized urine to form middens. 
These deposits can persevere for tens of millennia in caves and rock crevices and are 

If 

now the primary source of vegetation reconstructions in the arid interior of North 
America (Betancourt and others, in Press - 1990). Repeat photography involves 
comparison of vegetation in pho~ographs taken at various times from the same camera 
station (Hastings and Turner, t65). 

The initial phase of the ltudy involves analyses of 30 middens from the Los 
Pinos section and numerous p~ired photographs from the area in and around the 
Sevilleta. Preliminary results ale: 

During the latest Pleistoc
1

Fne, woodlands of Colorado Pinon (Pinus edulis) and 
Rocky Mountain Juniper Junif{erus scopulorum dominated limestone cliffs in the 
lowlands of the Sevilleta. Roc~~ Mountain Juniper no longer grows in the Los Pinos 
Mountains. ;I 

I . 

Work has continued to constrain the actual dates of this retreat by taking our 
200 pie plate samples, crosscu~ samples and ring bores. 

'I 
. Pinor:' is now missing fro~ sites it occupied during the late Holocene (the last 

4000 years) at ca. 1830 .± 30 m elevation. The midden record, at present undated, 
may document both the advan~e and retreat of Pinon from these elevations. 

Creosote Bush has been i~ the Sevilleta for several centuries, but has expanded 
its local range considerably in this century. 

rl 
li 

Sevilleta NR95 - "Edaphic ahd Climatic Factors Influencing The Growth and 
Distribution of the Southwestenn Perennial Grasses Boute/oua gracilis 
(blue gram a) and Bouteloua eri&poda(black grama). 
(06183) - Charles A.Z. Buxbauh-1, M.S. 

II 

Introduction: II 

Edaphic and climatic factors inflfuence the growth and distribution of the Southwestern 
perennial grasses Boute!oua J~aci!is (blue grama) and Boute!oua eriopoda (black 

" . . gram a). Both are important fotlage species. 

Tilman and Wedin (1991) have shown that soil organic matter under a 
Minnesota Agrostis grass exhifuits a chaotic sensitivity to high N input, with stable 
conditions dominating at low N.!! In response to moderate N, yield increases for a short 

if 
fi 

II 
II 

8 

ii 
II 
'I 
[i 

II 



i 
time and then returns to pre-trearment growth levels. With high N input, growth rates 
initially increase dramatically. Hbwever, high litter accumulation in the second season 
causes the above ground biom~ss to crash 6000-fold in the third year, followed by 
another extreme increase overil the subsequent two seasons. Tilman and Wedin 
suggest that high N input has airtime-delayed feedback effect that causes the plants 
to cycle between two states (hi

1
gh and low yield). This bifurcation from one to two 

stable states, and the increa~ing magnitude of the oscillations with respect to 
increasing N input are both cha~acteristics of chaotic systems. 

I' 
Hvoothesis and Methods: ~~ 

I hypothesize that, at th~ edges of the ranges of B. gracilis and B. eriopoda 
(coincident at the Sevilleta), [!dynamics associated with individual growth and 
population processes of these S!f?ecies are chaotically sensitive to changes in available 
soil moisture. In contrast, relati~ely stable behavior would be observed at the centers 
of each species' range (CPER !land Jornada). For this summer, only work at the 
Sevilleta is proposed. I hope to expand to an intersite comparison next year. 

The effect of litter on miclosite soil moisture regimes and the consequent effect 
of moisture changes on plant growth can be monitored over several seasons. The 
observed dynamics can be applfed to discrete models similar to those used by Tilman 
and Wedin (1991) and to a twd-dimensional spatial lattice model in which litter and 
moisture at specifi~ locations alcl\ng a transect will influence growth of grasses at each 
respective location and at adja9rnt locations the following season. Litter affects soil 
moisture by shading soil and aecreasing evaporation, reducing erosion loss, and 

II 

adding organic matter and nutrients to the soil. 

The proposed experim~ht would entail several treatments: control, litter 
removal, 1 or 2 levels of litter a

1

ddition, and precipitation exclusion and precipitation 
augmentation (concentration). )!Dead plant material (both standing dead and litter on 
the ground) can be removed this spring from around the base of each ramet in the 
nremovaln plots, weighed, and ~dded to the plants in the nadditionn plots. Additional 
litter can be obtained from tHe mowing experiments currently underway at the 
Sevilleta. Precipitation can be J~cluded by building an nA-framen out of clear 4-6 mil. 
plastic sheeting. Precipitation c~n be augmented by constructing an ninverted A-frame 
of clear plastic that would chd1nnel rainwater from a larger area to a smaller strip. 
These structures would be r~ised 0.5m off the ground to allow wind .to pass 
underneath. Instantaneous m~asurements of insolation and wind underneath the 
canopies can be compared with ~easurements outside the canopies to covary physical 
effects of the clear tarps. 11 

Soil moisture and templerature, plant growth and litter production can be 
• II 

measured monthly to model dynamics and test for significant differences in the 
magnitude, rates, and stability df changes following treatment for the two species and 

~ . 
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at each of the three sites. Spepies differences may prove significant such that one 
species may exhibit non-equilib~iium dynamics to a greater extent than the other at the 
time scales involved in this stu'dy. Specifically/ I hypothesize that black grama will 
respond more precipitously to )!changes in moisture regime since it is less drought 
tolerant and shorter lived than blue grama. 

Chaos at the edges of ~he ranges of these species would help define the 
evolutionary and ecological factors limiting spread of populations/ and would provide 
insight into potential transitions 1

1

br migrations following acute disturbance or long-term 
climatic changes. 

Connection with the Sevilleta JTER: 

The proposed study add~esses many broad ecological and edaphic questions 
II 

emphasized by the Sevilleta L TiER; and will complement the new water-balance and 
nutrient cycling research positii:ms being filled this year: 

I. What are the intrinsic and etrinsic factors limiting ranges of grasses? (Sevilleta 
proposal sections 1 .1 and 1. 2; )land 1993 CPER proposal "Cross-site L TER project of 
Vegetation Structure-Soil Process Interactions") · 

Intrinsic factors include: Rate ~i~ recovery and reproduction after disturbance; ability 
to tolerate adverse growth conditions (e.g. drought); ability to take advantage of 
positive growth conditions (e.g

1
1. high moisture/ or crashes in herbivore populations); 

and range and rate of dispers

1

1al. Extrinsic factors include: Climatic limitations to 
production and reproduction !(particularly available soil water); geographic and 
topographic limitations; soil limitations; competition; herbivory; and management. 

II. Can microsite plant dynamicl at regional ecotones be modeled to detect ecological 
responses· to climate fluctuatioh? (Sevilleta proposal sections 1.21 1.41 1.6.21 1.6.31 

and 1.6.4) I 
I 

Changing the moisture regime lfNill effect plant growth/ population/ and 
community dynamics. The qukstion is how. What kind of lag time may be 
anticipated? Are the changes lbonsistent across species? Are the changes 
predictable? Are they temporJry or long-term? 

II 

Ill. What fraction of evapotrans~ired soil water is lost to evaporation vs. transpiration? 
(Sevilleta proposal sections 1.6.1 1 1.5.21 1.5.31 and 1.6.2) 

II 

By managing and monitoring [[soil moisture conditions through litter and physical 
modification/ and measuring plant responses/ the proportion of soil water 
contributing to plant growth c~n be deduced (since water is the limiting nutrient to 
plant growth). II 

it 
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IV. How do changes in standin~ dead biomass and available soil moisture affect soil 
organic matter and soil nitrogef over time? (Sevilleta proposal section 1 .6.2) 

It is suggested in the L TER prdposal that precipitation and gro~th cycle in phase, 
while soil N cycles out of phasell I hypothesize that both growth and soil N lag behind 

II 
precipitation, and that the pattern of these lag effects may display very complex 
dynamics, similar to those disc~rned by Tilman and Wedin (1991 ). 

Workplan: 

Spring Activities: 

1. Research literature on blue ~nd black grama growth, reproduction, and 
population dynamics. II . 
2. Program 2-0 cellular automata model to determine what results would support 
conclusions of chaos at the ed~es of ranges (project for Complex Systems Modeling 
Course). - II 
3. Delineate plots at the ·Sevilleta. 

I 

Summer Activities: I 
I! 

1. Review past Sevilleta transedt data on production with respect to precipitation and 
temperature to determine extenho which increasing moisture regime raises litter yield. 
2. Examine transect data to !!determine whether existing data may be used to 
parameterize the proposed model. 
3. Contact Pis at Jornada a~d CPER to scope feasibility of conducting similar 
experiments at both locations. if . 

4. Set-up treatments (plot-size, shape, and sample size to be determined) at the 
Sevilleta. Collect data on p~:e-treatment and post-treatment responses. Install 
thermocouples and TOR probes to allow for instantaneous temperature and moisture 

II 

measurements (to compare with continuous soil temperature and moisture recording 
program being set up at the S~villeta. Responses measured can include: · 

Above ground biomass (estimJled using radius and height data) 
Litter production (standing dea1p and fallen) 
Soil moisture (using local TOR lrquipment) 
Soil temperature (possibly a relative index of available soil moisture since differences 

II 

in soil temperature would result in differences in evaporation loss. A decrease in 
evaporation loss would suggeJt an increase in transpiration). 
Soil organic matter (Loss on lg

1

hition) 
Soil nitrogen (Total Kjeldahl ni~rogen) 

5. Submit a full dissertation Jroposal for three years of ongoing research on this 
project. One section of the full/ proposal will be a report of the activities th!s summer, 

I 
I 
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which I will submit separately t& the PCP. 

Sevilleta NR95 - "The lnfluendle of Calcic 
Ecosystems" {06185) - Bruce •·i'arrison 

:I 
li 

Horizons on Water Availability m Arid 

'I 

The importance of water in arid ecosystems cannot be overemphasized. 
However, our understanding of s:pil-water-plant interactions in such systems is minimal 
and contradictory. A common freature of arid soils (between 1 00-500mm rainfall) is 
the development of a carbonate enriched horizon, termed a calcic horizon. The 
hydrological behavior of these h,brizons is·not well understood: some researchers find 
them impermeable for water '!while others measure hydraulic conductivities of 
75cm/day. Studies of changes in soil development with time in arid areas indicates 
that there are systematic changes in the physical properties of soils and the calcic 
horizon with time. These are an increase in the bulk density and reduction in the 
porosity and permeability of th 1~ calcic horizon. In addition with time the zone of 
maximum calcic horizon develobment is higher in the soil profile. Thus, with time, 
there is a decrease in the rate alt which water moves into the soil and a reduction in 
the depth to which soil water can move. We suggest that the contradiction in the 
data on the hydrologic charact~ristics of calcic horizons is in part due to temporal 
variation in the degree of devel:bpment of the calcic horizon. We hypothesize that 
there is a strong relationship bet~een the hydrologic characteristics of a calcic horizon 
and its degree of development (or age). 

· II· 
. We. will measure the syst1krnatic changes in the hydrologic properties of calcic 

horizons on different aged surf~ces in both the Jornada and Sevilleta L TERs both in 
the field and in the laboratoryiJ At each L TER site we will select five soils with 
different stages of calcic horizdh development. In the field we will isolate a section 
of a calcic horizon and install se~sors to record water movement through the soil. We 
will apply water with a sprinkiJr system and monitor the depth and the degree of 
saturation of the calcic horizon ~ith time. Analysis o·f these data will yield the water 
retention characteristics and un~aturated hydraulic conductivities. As field studies are 
very expensive, calcic horizons !,ill be sampled and taken to the laboratory to measure 
the water retention and saturated hydraulic ·conductivity. The laboratory 
measurements will be comparep to the field measurements. 

li 
Our results will have impbrtant implications for understanding the relationship 

between the vegetation commDnities and soil water availability. Furthermore it will 
provide data to help predict! the possible consequences of changing climatic 
conditions on vegetation com

1

lnunities and provide information for groundwater 
recharge and waste disposal in arid environments. 
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Sevilleta NR95- "General Entry- Geological Study Class" (06196)- Charles Chapin 

This professor at New M~kico Institute of Mining and Technology uses a portion 
of the Rio Salado/Walking Sanilis Dune system as a "class" laboratory to introduce 

II 
structural geology to geology s~udents. 

Sevilleta NR95 - "Myrid Populations in Yucca Glauca" (06199) - Neil Cobb 
'I 

. ~ 
This project has concentrated investigations on Yucca g!auca and its primary 

foliage herbivore, the yucca plarl~ bug Ha!icitoma va!ida. The Yucca-yucca bug system 
is ideal for asking a variety of q1

uestions about plant-insect interactions. This is due 
to the fact that yuccas are arch'itecturally simple, have only a few chemicals that are 
important to herbivores, but are:( genetically diverse enough to detect genetic markers 
or causes for plant resistance to herbivores. Additionally, yucca bugs are easy to ,, 
monitor visually and also exhibit considerable genetic variation. 

II 
The primary interest has been in understanding what plant characteristics 

II 

determine resistance/susceptibi,lity to herbivores. Since the monitoring the Yucca-
yucca bug system that began ~t the Sevilleta NWR in 1985, determine if plant 
characteristics vary from year td year in their ability to provide resistance to herbivore. 

~ . 
To date only one data se

1

f has been completely analyzed. This has to do with 
sun orientation by the yucca bugs in the early spring which are primarily found on leaf 
yucca rosettes that f.ace south-southeast at an angle which maximizes the amount of 

• II 

radiant heat that is absorbed. By August yucca-bug behavioral changes tend to be 
more randomly d,istributed but ~refound primarily on leaf rosettes that stick straight 
up. This allows bugs to sun th~mselves in the morning on west-facing leaves, seek 
shade on the north-side of a leclf rosette at midday, and then sun again at sunset on 
east-facing leaves. They do ~ot seem to be able to use these "straight up" leaf 
rosettes in spring because mor~ing temperatures are too cold to climb up a leaf and 
sun. This behavioral phenomeria of yucca bugs may explain why they are so dark; it 
allows them to absorb more lig~t energy than they reflect compared to a light colored 
insect. It is very important whyre the female lays her eggs, once she lays eggs on a 
rosette her progeny must remaih on that rosette until they become adults. If she lays 
overwintering eggs on a north~~acing rosette they may all perish. This project was 
completed in early 1991. In all, the investigators spent six (6) seasons in the field. 

II 

Two aspects of the e&ology of arid land ecosystems are: 1) the roles that 
arthropods play in their functi~ming and, 2) the interaction dynamics of detritus
consuming arthropods (detriti~:ores) and the detritus (mainly dead plant litter) that 
serves as their food. il 

il 
The project was initially f~mded by a NSF grant to study cellulose decomposition 

in the "Walking Sands" dun~~ield, and is presently supported as a co-principal 
I 

!! 
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investigator to UNM's LTER Jlrogram. Organization of surface-active arthropod 
II 

communities in the Sevilleta is strongly influenced by certain habitat features, 
particularly soil. Sandy soil/ fd1r example/ tends to have more species and greater 
numbers of non-social detritivor~s --but fewer species of ants and less termite activity 
occurs throughout the year in §and. Such activity is more seasonally restricted in 

h 
.
1 

II 
ot er so1 s. !I 

II 
Sevilleta NR95 - "Measuremen:t of Channel Section of the Rio Salado" 
{73455) - Gerardo W. Gross I 

Rio Salado: Flow Regime and feather Patterns 

The Rio Salado is trunk btream of the Sevilleta National Wildlife Refuge area 
located on the west bank of If the Rio Grande. Its hydrologic regime is poorly 
understood/ as is the case with ephemeral drainage basins generally. One purpose of 
this research is to relate Rio Sa!Jdo runoff to precipitation events recorded at weather 
stations on the periphery of o~ within the drainage basin. Methods of statistical 
correlation are used. I 

The results of this work lill enable us/ it is hoped/ to pinpoint tho·se areas of 
the basin that contribute promiriently to runoff leaving the basin. A related question 
is to what extent discharge at tH

1
e mouth of Rio Salado is generated by regional storm 

systems as opposed to narriliwly circumscribed thunderstorm cells; and their 
. II 

distribution in time and space. This information is important for forecasting purposes 
and/ in conJunction with soil moi

1

sture surveys/ for estimating amount and distribution 
of moisture available for veget~~ion and animal population. 

Another objective of thes~ statistical correlations is to use discharge records in 
the San Jose/Puerco drainage ~asin as a surrogate for Rio Salado discharge since a 
gauging station in the latter wa~ discontinued some years ago. 

Precipitation and dischar~e in the Rio Salado basin are supplied primarily by 
II 

summer thunderstorms. It has been proposed (by other researchers) that the number 
of lightning (ground) strokes g~nerated in a storm can be use9 as an index for the 
volume of precipitation generateldld by that storm. In principle/ the use of lightning data 
for estimating precipitation has several advantages over rain gauge data. The rain 
gauges available in the area do only yield cumulative precipitation values at discrete/ 
widely spaced points and/ th~refore/ fail to measure storm events localized in 
intervening areas. To read the [!gauges/ an operator must go to the rain gauge site. 
Lightning data/ by contrast/ are/:obtained at a distance and they have the potential of 
yielding the distribution of rain over the whole basin area as well as its distribution in 

II 

time (i.e. 1 _rainfall rates). Quantiflication of soil moisture requires the three parameters: 
quantity (volume) of precipitatid

1

n 1 its distribution in space/ and its distribution over a 
certain area has a different effect on soil moisture (and on other phenomena -such as 

II 
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soil erosion) as compared to th 1~ effects of one inch falling in ten hours. 

For the last three years or so, the Bureau of Land Management has been 
operating a network of radar s~ations for the purpose of monitoring strokes. The 
primary purpose is forest fire s&rveillance and control. As a second project, we are 
developing a method to use thi~ information for estimating precipitation in the basin. 
A difficulty is the limited size ch the data base. If such a method can be devised, 
however, it will be most valuab1le for supplementing rain gauge data. 

In 1988 we completed a ~eomorphological analysis of the Rio Salado drainage 
basin. Together with the statistical work outlined above, this will form the basis for 
hydrological model of the Rio tlado drainage basin. 

Sevilleta NR95 - "Plant Breedi~g Systems Maternal and Paternal Effects on Seed 
Production" (73460) - Diane Marshall 

The mates that father a b1ant's seed crop can affect progeny fitness in two 
ways. First, mates may affect drogeny quality directly by influences of mate identity 
on seed size or seedling growtH!. Second, changes in father number per plant affect 
the genetic diversity of progen~. Few data are available to evaluate the importance 
of either. 

Direct paternal effects on effspring quality are expected to be small because the 
maternal plant has the greater epportunity to control the fates of developing seeds. 
However, pollen donor identity dan influence the probability of fru"it maturation (Bertin 
1982, 1985, Bookman 1984) a~d small, but statistically significant, effects of pollen 
donor identity on seed weight a~e known (Bertin 1982, Mazer, $now, & Stanton 1986 
Marshall & Ellstrand 1986). In lrddition, pollen tube vig~r, perhaps related to pollen 
tube geno~ype, correlates wit~1 seedling vigor (Mucahy 1971, 1974b, Mulcahy & 
Mulcahy, et al., 1975, Ottaviano et al 1980, McKenna & Mulcahy 1983). We do not, 
however, know whether these[ieffects on ·seed size and seedling growth are large 
enough to be critical to seedlinQJ success in the field. 

P 
0 b I 0 f il 0 d 0 0 fot h b d 0 d oss1 e Impacts o progeny genetic 1vers1ty on 1 ness ave een 1scusse 

in relation to the consequences ~f sexual versus asexual reproduction (Ghiselin 197 4, 
Williams 1975, Maynard Smith 111978, Lloyd 1980a, Young 1981, Bell 1982, Price & 
Waser 2982b). Increasing the number of mates is a simple extension of these models. 
Progeny diversity increases as rlnl

1 
ate number increases and offspring success can be 

affected in several ways. First, since the seeds in a multiply sired fruit have different 
fathers (multiple paternity), the

1 
developing seeds are half sibs rather than full sibs. 

This change in degree of relateG!ness may affect sibling competition within fruits for 
maternal resources and hence i:hcrease the variance in seed weight (Haldane 1924, 
Hamilton 1964, Kress 1981 ). Sfcond, production of seeds having a greater diversity 
of genotypes can increase the ~robability that one is suitable in a particular habitat or 

I 
I 
I 

I 
I 

II 
II 
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that some will be able to escape predator or pathogen attack (Bonner 19581 Maynard 
Smith 1971/ Williams & Mitton 1973/ Hamilton 1975/ 1980/ Levin 1975b 1 Williams 
1975 1 Jaenike 1978/ Glesene~l 1979/ Lloyd 1980a/ Tooby 1 ~82/ Antonovics & 
Ellstrand 1984). Thus/ producti:bn of a more diverse set of progeny may ensure that 
some survive. Third 1 a more ~enetically diverse set of seedlings may be able to 
partition resources more effecti{!reJy and thus compete less strongly with each other 
than genetically uniform progen:y (Maynard Smith 1976/ Anotonovics 1978, Bulmer 
19801 Price & Waser 1982b1 Ellstrand & Antonovics 1985). 

There are few data avail!lble to evaluate the impact of genetic diversity on 
offspring success. Studies wi~h crop plants indicate that moisture of genotypes 
outperform uniform stands in sdme crops but not in others (reviewed in Antonovics " ' 1978, Price & Waser 1982b). Field tests with wild plants are rare. In Anthoxanthum 
odoratum there is evidence that[offspring diversity may be important in avoidance of 
pathogens/ but not in reducing

1 

sibling competition (Antonovics & Ellstrand 19841 

1985). The importance of sib competition should depend on the dispersal system of 
the plant involved. Competition) is likely only when sibs germinate and grow in close 
proximity. I 

Since both mate number Jnd mate identity may affect progeny quality, material 
II 

regulation of mating has the potential to affect fitness. However/ the mechanisms 
by which mating may be regulat~d are not well understood. There are several levels 

II 

at which maternal plants could affect mate identity and number. Prepollination effects 
such as changes in floral structillre or rewards might affect the distance that vectors 
travel between animal pollinatedilplants or the frequency of visitation of pollen vectors 
(Stephenson & Bertin 1983). A'raction of pollinators over larger distances increases 
the number of pollen donors wit~in the range of the maternal plant. The visits relative 
to the speed of pollen germination and pollen tube growth (Mulcahy 1983 1 Mulcahy 
et al. 1983, Snow 1986). Whe

1h pollen germinates and grows quickly only the first 
pollen load may be involved in siring seeds. In that case/ opportunities for 
prepollination effects on mating are limited (Marshall & Ellstrand 1985). Of course/ 
the time of receptivity of the stig_ma and stigma effects on timing of pollen germination 
may be under selection (Galen 1986). 

Whether or not prepollina1~io0 mate regulation occurs, once pollen is deposited 
on the stigma, there are several! opportunities for maternal control. Maternal plants 
may affect pollen germination a~d pollen tube growth 1 thus affecting the number and 
identity of mates that sire seed~ (Pfahler 1967, Sarr et al. 1983). Once ovules are 

" . fertilized/ differential abortion oft seeds and fruits based on father number or identity 
may occur (Bertin 19821 Steph~nson & Bertin 1983 1 Bookman 1984). 

Although several mechalisms for regulation of mating in plants have been 
·suggested, data are quite limited. The most relevant studies are those in which plants 
are presented with an array of bollen donors on one stigma or when several pollen 

I 
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donors have sired fruits. Data from crop plants indicate that a number of mechanisms 
occur which could influence rr{1ate identity and number. Fertilization ability differs 
among pollen donors in corn (Pf~hler 1965, 1967, 1974a,b, 1975, Pfahler & Linskens 
1972, Ottaviano et al. 1975, 19:r2, 1983, Sari-Gorla et al. 1975, Sari-Gorla & Rovida 
1980, Yamada & Murakami 1988), Pearl Millet (Sar et al. 1983), onion (Currah 1981, 
1983), Witloof-Chicory (Eenink 111982), alfalfa (Barnes & Cleveland 1963, lima beans 
(Bemis 1959), and Phlox cu!tivars (Levin 1975a). There are maternal plant-pollen 

II 

donor interaction effects on fertilization (Pfahler 1967, Sar et al. 1983), and 
physiological studies suggest tH1at the ovary may influence pollen tube growth (Raffl 
& Knox 1982, Mulcahy & Mulc~hy 1985). In wild plant studies, differential success 
of pollen donors have been lim'ited primarily to examination of survival differences 
among singly fathered fruits (B:frtin 1982, Bookman 1984) and to experiments on 
pollen competition using one 1~onor per stigma (Ter-Avanesian 1969, 1978a,b, 
Jennings & Topham 1971, Mulcahy 1971, 1975, McKenna & Mulcahy 1983). In 
those few cases where mixed p:bllinations have been performed, the actual numbers 
of seeds fathered by each donoJ have not been determined, except in studies of wild 
radish. II 

II 
Thus mechanisms exist that may allow some maternal control of mating and 

both mate identity and mate nu~ber per plant may affect progeny fitness. ·1n fact, the 
possibility of optimal numbers olf mates per plant has been discussed. However, it is 
not yet certain that maternal cohtrol of mate identity or number actually occurs. We 
do know that variation in both rate number and mate identity occurs in wild radish 
populations. Therefore, I propose to investigate the possibility that wild radish plants 
exhibit maternal regulation of rrlating, emphasizing specifically the consequences of 
multiple paternity of fruits. II 

II 
Sevilleta NR95- "Selective Significance of Locomotion and Morphology In Urosaurus 

II 

ornatus and Other Sceloporine Species~' (73561) - Don Miles 

My research involves a Jomparative analysis of the adaptive significance of 
variation in morphology as it pJrtains to locomotion in the Sceloporines, a group of 
closely related lizards. A buildihg body of research has emphasized the importance
of physiological traits as they ~ffect various aspects of locomotion, such as sprint 
speed and stamina, in small-bbdied lizards. However, little is known about the 
consequences of variation in lodbmotion or whether it is linked to any of the structural 
elements of a species morphold1gy such as limb length, size and shape of the pelvic 
girdle, body size, tail length an~ muscle mass. The primary aim of this study is to 
estimate interspecific variation!! in locomotion and determine: ( 1) the association 
between locomotion and morphology, and its consistency among species, (2} the 
extent that the correlation bet~een locomotion and morphology is a result of the 
shared evolutionary history of t~e species rather than an adaptation to environmental 
features, such as habitat type, (IB) does the change in shape and size with the growth 
of an organism affect its locom

1

btory capabilities. 
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Completion of the goal~ outlined above required a sampling scheme that 
incorporated intra- and inter-sp1ecific comparisons of locomotion with morphology. 
The first goal necessitates havir

11 

g relatively large sample sizes within each species to 
characterize the covariation !between several locomotory variables with any 
morphological traits using traditional multivariate methods. Determination of the role 
of local selective factors influ~ncing the form and function of a trait relative to 
phylogenetic constraints requir~s a broad comparative analysis in conjunction with a 
well supported phylogenetic hy~othesis. I have also included estimates of geographic 
variqtion in morphology and lotomotion to further refine the relative importance of 
local selective conditions on the[1 evolution of the form of a trait. Finally/ quantification 
of ontogenetic effects within a species requires a long term/ mark-recapture study. 
The repeated measurement of rporphology and locomotion at different ages provides 
estimates of the effects of gro~th and shape changes in performance. 

II 

1 . 
One of the goals of the !study was to compare the selective significance of 

morphological variation related ~o locomotion in two populations of Urosaurus and_ 
Uta. Unfortunately/ the site of my second study population of Urosaurus which 
consisted of rock dwelling (sa*icolous) individuals/ was disturbed and the analysis 
could not proceed. The record !1high temperatures that have characterized the desert 
southwest also have reduced lthe activities of Uta populations near Tucson/ AZr 
consequently this phase of the research has been curtailed. In addition/ I projected 
the sampling of five species ofl]Sce!oporus however we obtained large sample sizes 
in only four species. Access te a site which has a high diversity of Sceloporines in 
relatively undisturbed habitat ~nd a protected locality would greatly enhance the 

current research.. I 
·The Sevilleta L TER (NM) Jite provides several advantages for pursuing the goals 

of the current award as well a~/ increasing the breadth of the comparative portion of 
the study. Because of its locatinn in central New Mexico/ the Sevilleta is a transition 
zone that encompasses at least four vegetation associations or biomes: Chihuahuan 
and Sonoran Desert Vegetati~k Great Basin Desert Shrubstepper Grassland/ and 
Coniferous Woodland. Conse~uentlyr the Sevilleta has a very high lizard species 
diversity. A recent survey of t~e herpetofauna found that 12 genera and 26 species 
potentially occurred within the Sevilleta boundaries (H.L. Snellr per. comm.). Oftheser 
12 species are Sceloporines. IIThese include Uta stansburians, Urosauros ornatus 
(including saxicolous and a~boreal populations) r five species of Sceloporus, 
Cophosaurus texanar Holbrodkia macu!atar and three species of Phrynosoma. 
Preliminary data also indicate t~at many of the species are very abundant (H.L. Snellr 
per. comm.). Of the five speci~s of Sceloporus found at the LTERr oner S. poinsettir 
does not occur in Arizona; I hav;l

1

le data on the three species 1 S. undulatusr S. magister/ 
and S. clarkii that also occur in ,ll\.rizona; and one speciesr S. graciosus may not occur 

II 

in the L TER site at all. I also laek information about the species of Cophosaurus and 
'I 

Ho/brookia. 
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Research at the Sevilleta L TER will extend the current project in several ways. 
1) I can include several new species in the comparative analyses of the covariance 
between morphology and locollill

11

otion: S. poinsetti, Cophosaurus and Holbrookia This 
should increase the numnber ofisaxicolous and terrestrial species in the analyses and 
further refine the statistical analyses. 2) Because several species that I have measured 
in Arizona also occur in the Se1villeta, such as Uta and U. ornatus, S. magister, S. 
undulatus, and S. c!arkii, I can p~:ovide a~di~iona! information about the importance and 
consequences that geographical vanat1on m morphology has on locomotory 
performance. This should alsoll allow the use of several recently published AN OVA 
models that attempt to partition variation into components related to phylogenetic, 
i.e., historical, and environmerital factors. 3) The existence of populations of U. 
ornatus that occupy different rhicrohabitats (H. Snell, pers. comm.) will facilitate a 
mark-recapture study to ass~ss the selective importance of locomotion and 

II 

morphological variables related to performance. There is a need to make comparisons 
of the intensity and form of selebtion on a trait among different populations within the 
same species. The mark-recap~ure study performed at the Sevilleta will provide us 
with an estimate of geographic and habitat specific differences in the selective 
significance of those traits rela1ed to locomotion. 

ti 

Sevilleta NR95- Pollination Biology of Lesquere!la fend/eri"lmplications of Pollinator 
Behavior For Plant Mating Patt~rns" (73464) -Dr. Randall Mitchell 

I 

Sexual selection can bel a powerful evolutionary force, but it is unknown 
whether it is frequent or imptprtant in plant populations. One indication of the 
opportunity for sexual selectio~ in plants is the occurrence of multiply sired fruits: 
fruits in which not all seeds ha~e the same father. Multiply sired fruits indicate that 
pollen tubes might "compete" f~r access to ovules, or maternal plants might "choose" 
among the potential donors. Either of these mechanisms would result in sexual 
selection. Surprisingly, detailed knowledge of even the frequency of multiply sired 
fruits is currently available for ;bnly a single species (wild radish), and even less is 
known about whether pollen cdmpetition or female choice is involved. 

M d . . d d II . . h f f d h . . y stu y IS a1me at etermmmg t e requency o an mec amsms causmg 
multiply sired fruits for Lesque1el!a fendleri at the Sevilleta. My work on this small 
native mustard is coordinated

1
1 with the studies of Dr. Diane Marshall and her 

associates. To determine the yequency of multiple sired fruits, I will collect fruits 
from 50 plants in each of 3 sepat,ate populations, and determine which plants fathered 
seeds in 5-10 fruits per plant. I Dr. Marshall's preliminary evidence indicates that 
multiple sired fruits will be comr;non, so I will pursue the second portion of this study 
concurrently, measuring pollinaior behavior and pollination effectiveness, and relating 
these traits to the frequency of 

1

tnultiple paternity. I will also use field measurements 
of pollinator arrival times and pdillen deposition rates when designing hand pollination 
experiments to be performed in ~he UNM greenhouse. These studies will improve our 
understanding of the mechanisrs producing multiply sired fruits/ and will therefore 

I 
ii I 
I] 
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provide a baseline from whidh to study the potential for sexual selection. In 
comparison with Dr. MarshaW§ study, my work is focused more on the interaction 
between plant and pollinator, Jhile hers is focused more on the interaction between 
pollen grains and maternal plarlts within flowers. 

!I 
II 

This work will be focused on 3-5 distinct and relatively small (50m x 50m) areas 
in and around McKenzie Flats lland Five Points. In each population I will measure 
pollinator visitation rates, polli~ation efficiency of different floral visitors, and seed 
production. I will also permanently mark 50 plants in each area with 2x4 em metal 

II 

tags, and will study the reproductive success of these plants in some detail, using 
II 

natural genetic markers. Direct impacts should be minimal and short lived, primarily 
II 

in the form of collecting 100 Pl:ants for propagation at UNM ( < < 0.1% of existing 
Sevilleta populations; this plan~f is in no way rare or in danger of extinction), seed 
harvesting and insect collecting (mostly beesr beeflies, beetles, ants, and butterflies, 
< 1000 specimens in total). Specimens will be deposited in the UNM Museum of 
Southwestern Entomology upoh completion of the project. 

Sevilleta NR95- "Formation anlb Structure of Phytophagous Insect Communities on 
Salsola Kali" (73477) - Stephah Sommer 

. II 
Most of th1s work occurs off of the refuge. 

S I I I .. · II d d h. · · 1 873 fl d a so a pau sem1 was mtro uce to t 1s contment In as a ax see 
contaminant in Bismark, Sout~ Dakota. It spread rapidly throughout the western 
United States and reached California by the early 1890's. My· investigations have 
shown that S. pau!senii has be~n colonized by over one hundred different species of 
native herbivorous insects in tH1e brief 115 years since its introduction. Sampling of 
these insects in Arizona, Califo1!nia, Colorado, Texas, Utah, and at the Sevilleta NWR 
in New M~xico has shown that lost of the these herbivorous insect species originally 
fed on native plants in thel same plant family as S. paulsenii; namely the 

I 

Chenopodiaceae. ;
1 

This result is not surpritng since closely related plant species have a high 
likelihood of sharing a variety 6f characteristics including their defensive chemistry 
which is thought to mediate iryteractions between plants and herbivorous insects. 
However, there are still a large [humber of insect species at the Sevilleta NWR which 
feed on native Chenopodiaceouk plants but which do not occur on S. pau!senii. What 
kinds of factors might exclude![ these insects species from feeding on S. paulsenii. 
Feeding experiments conducted on ten of these insect species are indeed excluded 
from colonizing S. paulsenii by [!some plant characteristic while other of these insect 
species actually show higher smvival and reproduction on S. paulsenii than they do 
on their normal host plant sped1ies. 

!I 

Experiments to be conduibted next summer at the Sevilleta NWR will determine 
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whether the latter species are ~xcluded via competition with or predation by other 
insect species which have alrea~y colonized S. pau!senii. These studies elucidate the 
rules which govern membershipllin herbivorous insect communities. Such rules could 
have important implications fo~ the use of biological control on introduced weedy 
plants. 

Sevilleta NR95- "Ecological Studies of Communities Organizations of Small Mammals" 
(73299) - Jim Findley 

This is mainly a mammalogy class study. The Director of the Museum of 
Southwest Biology will be wo~king with all the collection managers and will be 
involved in much of the field wo~:k. His crew documented two major range extensions 
of small mammals on the Seville

1
fa. All voucher specimens are taken and study skins 

prepared within that specific wo~k period. These same mammals are the samples used 
in Permit No. 05769 mentione~ below. Blood and DNA samples are also taken. 
These will be held until funds a~:e available to do a complete workup. The histology 
and genetic sampling over the long term will be valuable in determining a species 

d 
. . . II 

a aptation to a given environment. 

Sevilleta NR95 - "lnterrelatJnships Between Fungal Community ·Dynamics, 
Decomposition, and Enzymic Ahivity of Wood in Desert Environments" 
(73486) -John C. Zak I 

Woody litter represents l major carbon pool in the deserts of southwest USA. 
Although production rates are f~irly high and decomposition rates of exposed wood 
is low, there does not seem to b:k an appreciable accumulation. Woodrats (Neotoma 
spp.) are common residents of tti\

1

1 

ese systems, and gather as much as 40% of all dead 
wood to build nests or middens.! Initial observations indicate wood decomposition is 
more rapid in middens than on the soil surface. Middens can be considered as 
"compost piles, nconcentrating r$sources and providing a more favorable microclimate 
and nutrient regime for wood d~composition and nitrogen cycling. 

. To date, there has bee~~ little study of the role of extracellular enzymes in 
decomposition or the interactiori1s between enzymes, microbiota, decomposition and 
abiotic conditions in desert ~ystems. The intermittent periods of favorable 
temperature-moisture, that are c~aracteristic of desert ecosystems, provide "windows 
of activity" that are crucial fchr distinguishing between the activities of living 
organisms versus stabilized extr~cellular enzymes. For these reasons, I am proposing 
to examine several of the mech1knisms underlying decomposition of wood in desert 
ecosystems, comparing and cor

11

trasting decomposition patterns, fungal community 
development, enzymic activity, I and total nitrogen dynamics of wood in middens, 
exposed on the soil surface, and dead woody roots. 

I propose to examine sev)fal of the mechanisms underlying wood decomposition 
It • 
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in deserts. The principal quest'ion that I will address is:· How does the interplay of 
abiotic, enzymatic and microbi~l factors determine the pattern of woody litter decay 

II 
in desert ecosystems. More specifically, I wish to determine: 

II 
1) If enzymic and fungal ~ctivities are differentially affected by abiotic 

conditions. II 
2) The relationships betw,el en fungal community dynamics and 

enzymic activities, [ 
3) The importance of midi::lens to wood decomposition in desert 

ecosystems as compared to bJried woody roots, vs. exposed surface wood. 

This leads to two principal hypbtheses a~dressing the above questions: 

H01: The accumulation of laterials in woodrat middens accelerates wood 
d . . d . 11 1. ecomposttton an nutnent eye mg. 

The microclimate and njtrient conditions of middens are more favorable for 
decomposition processes than that experienced by exposed wood and large woody 

I 
roots. 

Sevilleta NR95 - "Spatial and Temporal Distribution Of Fungi In Kangaroo Rat and 
Wood rat Dens" (73471) - O.JJI Reichman 

Thi.s study will involve ~~~king at spatial and tempOral distribution patterns of 
fungi in~~biting den_s of two r9[dents: the banner-taile~ kangaroo rate (Dipodomys 
spectabi!Js) and wh1te-throated

1 

woodrat (Neotoma a!bJgula). We plan to use two 
locations at Sevilleta NWR for this purpose. The first is the area 1OOm on either side 
of McKenzie flats road up toll the windmill at the Southeast base of the Pinos 
mountains (North location). T~e second is 1OOm on either side of the Rio Salado 
access road on the south end 6f SNWR (South location). 

At the North location, le will be sampling organic material taken out of 
kangaroo rat dens that are loc~ted on either side of McKenzie flats road. We will 
similarly sample woodrat dens ~t the South location near the Rio Salado access road. 
Sampling will consist of extracting cached organic material out from the dens using 
a grain trier. In addition, at soh,e dens, a PVC pipe will be placed into the dens to 
serve as a more permanent saipling port from which organic material can be put in 
(planted) and/or taken out. An~l material taken out will be taken back to Kansas State 
University to b·e assayed for tt·\e types and numbers of fungi. Initially, we plan to 
return to SNWR to take sam91es from both locations four times during the year 
(September, October, January, ~nd June). The number and time at which samples are 
taken, however, will in large pa1~' be determined by the results obtained from the first 
set of samples which were collected September 11, 1992. 

I . 
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During any one samR
1
1ing ·period, temperature and relative humidity 

measurements will be continuo~sly taken at seven different places.within one rodent 
den. These measurements willll be taken using seven temperature/relative humidity 
sensors small enough to be fed through the PVC pipe sampling port. The sensors will 
be wired to a solar powered dat

1

klogger recorder that, for the first year, will be set up 
approximately 500m Northwes~ of the windmill on McKenzie flats road. During the 
second year of study, the datalo~ger and it's accompanying accessories will be moved 
and set up to record similar measurements in one of the woodrat dens at the South 
location. I 

I 

In addition, during somel of the sampling periods, we plan to qualify rodent 
populations by live-trapping rod

11
ents using Sherman and Tomahawk traps. Some of 

the captured rodents may also IDe exposed to cafeteria-style feeding trials in a semi
controlled environment (either l~t the SNWR field station or laboratory facilities at 
Kansas State University). Thes~ feeding trials will attempt to determine the rodents' 
preferences for different colored seeds. During the trials the rodents will be housed 

II 

in wire-mesh cages and given ad lib food and water for a maximum of 7 days and then 
released where they were capt& red. 

Sevilleta NR95 - "Global Chan~e And The Dynamics Of Plant Communfties In The 
Chihuahuan Desert Of Southern New Mexico"(73459)- David C. Lightfoot 

Grasshoppers are major ~erbivores on western United States rangelands, and 
are often considered· to be impdrtant pests by those involved in range management 
and agriculture. Rangeland gras§hopper populations tend to fluctuate widely (Edwards 

II 

1960,. Dempster .1963, Pfadt 1 ~77, Hewitt 1979), often building up over periods of 
one to several years to levels that cause significant forage loss on rangelands and 
adjacent agricultural areas (P~1rker et al. 1955, Wakeland 1958, Uvarov 1977). 
Grasshopper populations are k~own to fluctuate considerably from year to year in 
response to varying weather donditions (Uvaraov 1977, Dempster 1973, Hewitt 
1979). 

Vegetation changes on western rangelands associated with livestock grazing 
II 

and desertification (York and Diick-Peddie 1969) have probably effected the species 
composition, diversity and st~bility of rangeland grasshopper assemblages and 
populations. Grasshopper assefblage structure is closely linked to plant community 
structure (Otte 1976, Uvarov 19

1

1

1

77, Joern 1979). Disturbances of natural habitats are 
known to cause changes in grasshopper species composition and population 
dynamics. Disturbances that alter grasshopper assemblages include fire (Evans 1984, 
1988) livestock grazing (Jepso~1-lnnes and Bock 1989, Pfadt 1982, Joern 1982), and 
man caused perturbations sudh as landscape modifications for agriculture and 
construction (Scoggan and Brusyen 1973, Lightfoot 1986). Disturbed sites often have 
lower grasshopper species diversity, and tend to be dominated by a few abundant 
species. Such dominant speci~s may tend to be pest species (Pfadt 1982). 

II 
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Grasshoppers that occu~j in particular types of habitats and feed on particular 
types of plants, have evolved r11erphological and behavioral adaptations to live in their 
microhabitats. Uvarov ( 19771) proposed a series of grasshopper life forms that 
correspond to morphological[[ feature so grasshoppers that live in particular 
microhabitats. Four general life form categories are applicable to most New Mexico 

II 

grasshoppers: 1) species that jive on the bare ground surface and feed on herbs, 2) 
species that live and feed or f~:rbs, 3) species that live and feed on grasses, and 4) 
species that live and feed on shrubs. 

G h . hll . I. . I rass opper species t at spec1a 1ze on perenma grasses appear to have 
relatively stable populations ov~r time, because the grass food resource also tends to 

II 
be relatively stable over time. Grasshopper species that forage on annual forbs and 
grasses appear to have unstabl~ populations, in relation to food plant availability. One 
may predict that a change in rarlgelands from perennial grass dominated communities 

II 

to perennial shrubs and annual herbs should result in a shift from dominance of grass 
specialist grasshoppers to a ddminance of generalist foragers on herbs, and shrub 
specialists. I 

So me studies such as Pf~~t I 1 982) and Jepson:ln nes and Bock (1 98 9) illustrate 
effects of livestock grazing on gnlasshopper communities. No geographically extensive 
long-term data are available to I adequately determine what effects livestock grazing 
has on rangeland grasshoppejr assemblage structure and population dynamics, 
particularly under varying clim~te conditions. Relationships between grasshopper 

. II 

populations and environmental factors are sufficiently understood to produce models 
of grasshopper population dyn~mics in relation to climatic factors (Edwards 1960, 
Gryllenberg 1974, Mukerji and[IGage 1978, Rodell 1982), yet current knowledge is 
insufficient to attempt modelin~ relationships between grasshoppers and vegetation 
change resulting from livestock! grazing and climate change. 

The following questionJI must be answered to begin to understand what 
interactive effects livestock gf:azing and climate have on rangeland grasshopper 
populations and assemblages. I 

I 

1. Does livestock grazin[g on semi-arid rangeland alter t.he species 
composition of vegetation ~nd resident grasshoppers? 

2. Does livestock grazin:b change the annual variability of plant 
reproduction and grasshopper population densities? 

3. How does variation i~ climate interact with grazing to influence the 
outcome of the above ques

1
tions? · 
rl 

II 
In an effort to answer these questions relative to New Mexico Chihuahuan 

Desert rangelands, fenceline st0dy sites have been established in central New Mexico 
to monit~r vegetation and gra$shoppers. Long-term (i.e., decades) monitoring of 
vegetation and grasshoppers ;will be conducted on paired grazed and ungrazed 

II 
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transects separated by fenceli~les at each, site. 

Rabbits, including blacJtailed jackrabbits (Lepus californicus) and desert 
II 

cottontails (Sylvilagus audubom} are important native vertebrate herbivores on western 
rangelands. Populations of r~bbits also fluctuate considerably over time. For 
comparative purposes, rabbit nJ

1
mbers and activity (droppings) will be monitored along 

with grasshoppers to determin~ whether or not these native vertebrate herbivores 
show similar abundance patter1~ to grasshoppers in response to grazing and climate. 

- The purpose of this reseJch is to address the above questions with long-term 
(i.e., decades) data. This resea~ch is being conducted as part of the U.S. Department 
of Interior, Bureau of Land Management (BLM), Global Change Research Program. The 
aims of the BLM Global Chang~ Research Program are to: 

!I 
II 

1. Determine the sensitivity and response of ecosystems and ecological 
processes to existing climate cd.nditions and other environmental factors and human 
influences on local and regional' scales. 

2. Evaluate how future Jllobal change may influence ecosystem structure and 
function, and how such influen~es may affect long-term viability and productivity of 
rangelands and other sensitive ~rcosystems on public lands. 

3. Assess implications flr future natural resource management on the public 
lands to sustain multiple uses, ~ealth and diversity. 

The results from this . particular grazing study should contribute to an 
understanding of how rangel~nd vegetation and grasshopper communities and 
populations are affected by li~estock grazing and climate change. Documented 
responses of vegetation and grasshoppers under climate ·conditions during the study 
will help t'o predict how veget1ktion and grasshoppers may be affected by global 
climate change in the future. II · 

•I 
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Sevilleta NR95- "Avian Foragi~lg on Native and Introduced Vegetation" 
(06159) - Mary Jean Mund I 

I 
Introduction: 

I 
Over the past 150 yearsi) the vegetation structure of the Middle Rio Grande 

Bosque has been changing as a ~esult of human impact (Scurlock 1988). The change 
in the dominant vegetation in th~ibosque from a native cottonwood (Populus fremontil) 
and willow (Salix spp.) associati~n to introduced saltcedar (Tamarix chinensis) forests 
in the southern reach and Russia

1h olive (E!eagnus angustifolia) thickets in the northern 
reach has, in this century, been ~xacerbated by greatly increased regulation of the Rio 

!I ., 
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Grande. The alteration of it~ hydrological regime has affected the conditions 
necessary for cottonwood seedling establishment (Fenner et al. 1985). In the last 80 

. ~ 

years, the introduction and subsequent escape of Russian olive and saltcedar has 
altered the successional stages ~nd dominant vegetation of riparian communities along 
the Rio Grande (Campbell and Dick-Peddie 1964). 

Russian olive was introd!ced in the early 1900's as an ornamental and shade 
tree. By 1960, it was a major domponent of the bosque in the northern reach of the 

II 

Middle Rio Grande Valley (Scurlock 1988), primarily due to its ability to germinate in 
the shade of the cottonwoods!! (Campbell and Dick-Peddie 1964). As the present 
cottonwoods mature and die, the bosque in the northern reaches is expected to be 
dominated by Russian olive and other non-native trees (Crawford et al 1993). 

The other prominent exJiic, saltcedar, also introduced in the early 1900's, was 
used for shade and erosion control. By 1961, it covered over 155,000 acres in New 
Mexico (Campbell and Dick-1:eddie 1964). Saltcedar out-competes the native 
vegetation because of a much ,longer seed production period (Horton 1977). Once 
established, it can propagate ektremely well, forming dense, impenetrable, uniform 
stands (Horton 1977) I . 

In the following paragrapful'l s, "vegetation" refers to trees and understory shrubs. 
It does not include herbaceous plants that may be in the bosque. 

A number of regional stjbies have looked at species diversity and richness of 
birds in the introduced vegetatl:on as opposed to native vegetation. The results are 
somewhat contradictory Browrll and Trosset (1989) found that many birds utilize the 
saltcedar for breeding in Arizorl

1

a riparian areas. Knopf et al. ( 1988) also found that 
although exotic vegetation is stFadily replacing native woody vegetation, the former 
does provide "additional habidtts for selected species of wildlife". Anderson et al. 
(1977) reported that even thbugh saltcedar supported fewer birds than native 
vegetation, it did provide impo1ltant nesting habitat for doves and several othe-r rare 
species. On the other hand, Lisa Ellis, in a unpublished survey from the Bosque del 
Apache National Wildlife Refu~e, found that although bird species did utilize the 
saltcedar stands, their specie$ diversity and richness was higher in cottonwood 
compared to saltcedar (L. Ellis, bersonal communication). In the survey, she learned 
that cottonwoods supported a1 greater number of foraging guilds while saltcedar 
supported primarily ground s~:arching and timber-foliage searching insectivorous 
species. In southeastern Arizbna, Strong and Bock (1990) found that of the 25 
riparian habitats studied, cottotwood habitats had the highest species richness. 

The relationship betweerl 1 the arthropod communities on native and introduced 
vegetation and the insectivoroLs birds that breed in the bosque has not yet been . ~ 

explored. Rosenberg et al. (19 1~2) looked at the relationship between 11 species of 
insectivorous birds and cicada populations in Arizona riparian communities and found 

. 1 
I, 

I' 
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that the seasonally abundant ana predictable cicada resource permits the coexistence 
of bird species without true nic~e separation. They suggested that further study into 
the relationship between insectl~orous birds and arthropods is' needed to understand 
the system. 

I propose to examine this relationship more closely in the Middle Rio Grande 
Valley by analyzing arthropod c&mmunities on the native and introduced trees and by 
quantifying the relative abunda~ce and foraging behavior of birds in different habitat 
types. Variability in tree trunk s~rfaces is related to density and diversity of arthropod 
P?pulatio.ns and to ~he stability\! of such surfaces as foraging si:tes for. insectivorous 
birds. Differences m trunk sunlface, branch angle, and tree size, foliage, and age 
impact arthropod communities duackson 1979). Due to the differing morphologies and 
architecture of the cottonwood~/and the introduced trees, I would expect the available 
arthropod prey base to be dif~,erent in each case. Since optimal foraging theory 
dictates that birds should forage longer in patches of higher optimal prey density 
(Garton 1979), I would also expect the foraging behavior of birds on the native versus 

II 

the introduced vegetation to reflect these differences. 

Objectives: 
The primary objective o~ this study is to determine the foraging ·patterns of 

insectivorous, neotropical migrants that breed in the bosque of the Middle Rio Grande 
II 

Valley. I hypothesize that the i·nsectivorous, neotropical migrants that breed in the 
bosque spend more time in and lifo rage more efficiently on the native vegetation than 
the introd_uced vegetation. To test this hypothesis, several secondary questions must 
be asked: 

1. What are the relative abundances of the birds in the introduced versus native 
vegetation? II 
If the quality and quantity of the available forage is different in two vegetation types, 
then I would expect to see h/bher relative abundances of birds in the type that 
provides the greatest foraging ~eturn. 

2. How do birds forage on introduced versus native vegetation? 
The morphology and architectu~~e of the exotic vegetation is very different from the 
native vegetation. Both saltc~bar and Russian olive are medium sized trees with 
relatively smooth bark and sm~ll leaves. Therefore, I would expect birds to spend 
more time searching for prey oh exotic vegetation. 

3. How do the arthropod popuJtions differ on native versus introduced vegetation? 
Because of the reduced varianc~ in bark surface morphology and the small size of the 
leaves in the introduced vegetation, I would expect it to have lower species diversity 
than the cottonwoods. · 

II 

II 
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Methodology: 

Study Sites: 
Six areas along the Rio Grande from the Bosque del Apache to Corrales will be 

surveyed. during the breeding s:~ason for. relativ~ a~undance and foraging beh~vior. 
The s1x s1tes are: Bosque del Apache Nat1onal Wildlife Refuge, La Joya State Wildlife 
Refuge, Bernardo, southern Alb&querque, the Rio Grande Nature Center, and Corrales. 
The sites in Corrales and southe

1

tn Albuquerque have not been defined. At each of the 
southern sites (Bosque del Apcl1che, La Joya, and Bernardo), there will be six 1 000 
meter transects. The northernllsites will have 4 transects of the same length. The 
vegetation composition of the transects are as follows (Hink and Ohmart transects 
given in parenthesis): I 

Corrales: 
2 Cottonwood 
2 Russian Olive 

Rio Grande Nature Center: 
2 Cottonwood 
2 Russian Olive 

Southern Albuquerque: 
2 Cottonwood 
2 Russian Olive 

Bernardo: , 
2 Co.ttonwood (GS-0€3) 

1

1 

1 Russian Olive (GS-05) 

. 3 Saltcedar I 

La Joya: 1 

3 Russian Olive/Saltcedar 
II 

3 Saltcedar (GS-14, GS-15, GS-16) 
Bosque del Apache: 

2 Cottonwood 
2 Caltcedar i 
2 Mesquite (Prosopis pubescens) 

Totals: II 
1 0 Cottonwood transects 
8 Saltcedar transects II 
10 Russian Olive/mixed exotic vegetation transects 
2 Mesquite transects 

30 transects ! 

Each transect will be 'I odometers in length; paced off and flagged with yellow 
tape. Some vegetation may b~~ cut to clear a path for the observers; primarily dead 
lower branches will be removed. The linearity of the transects will depend on the 

II 
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location of the site and the vegetation type. Every 200 meters a stop will be flagged, 
resulting in a total of 6 stops ber transect. The transects will be as far apart as 
possib.le allowing for travel-~imelland_vegetation type. The 6 study sites will be at least 
one mile apart. The followmg stud1es on the transects are planned for the breeding 

II 

seasons of 1994, 1995, and 1996. 

Relative Abundance Surveys: 
The southern sites will be assigned to the three USFS technicians stationed at 

the Bosque del Apache, while ihe norther"n sites will be surveyed by the two USFS 
technicians stationed in Albu~uerque. Each technician will be responsible for 
surveying two transects a day, thus the sites will be visited every three days. The 
surveys will begin at dawn and end no later that 0900 hours. 

The transects will be surveyed using a combination of the point-count and 
transect methods. At each sto~, the observer will record all birds heard or seen, and ,, 
the distance from the observer ,~greater or less than 25 meters). Between stops, the 
transect method will be used. The observer will walk slowly between stops, recording 
all birds heard or seen perpen1~icular to their position on the transect line, again 
recording the distance from hiril/her. The 200 meters traveled should take between 
8 to 12 minutes to walk. II 

Both the order in which1
1 the transects are surveyed and at which end the

surveys are started will be rotated daily. Observations will be recorded on the data 
sheets used by the Migration S

1

tudy to maintain consistency. 

Foraging Behavior: 
I will survey at least two of the transects a day to study foraging behavior. All 

transects will be surveyed at 1J:ast four times during the season, at dawn and dusk 
early in the breeding period, an~~ at dawn and dusk late in the breeding period. For 
preliminary data collection, I '1till attempt to collect data on the following species: 
Yellow Warbler, Yellow-breasted Chat, Black-Headed Grosbeak, Blue Grosbeak, 
Bewicks Wren, Summer TanaQ:er, Northern Oriole, Lesser Goldfinch, Ash-throated 
Flycatcher, Warbling Vireo, and restern Woodpeewee. The list will be shortened next 
year to the most abundant species. The transects will each be walked in 1.5 to 2 
hours. Each bird detected willllbe observed for 5 minutes or 10 maneuvers, as per 
Morrison ( 1988). The surveys will be performed both at dawn and dusk, to eliminate 
possible arthropod bias. Data vlill be recorded on data sheets provided by Wong Yang 
(attached). 

Arthropod Studies: 
Samples of arthropods fill be taken from each transect 6 times during the 

breeding season: At dawn and :tlusk early in the season (June), at dawn and dusk in 
mid-season (July), and at daww and dusk late in the season (August). Samples of 
arthropods on vegetation will oe taken using the beating method (Borror 1989). In 

~ -
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addition, samples of limbs from llsaltcedar, Russian olive, and ·cottonwood will be cut 
once during the breeding seasori from each transect. The limbs will be placed in large 
plastic garbage bags, frozen, a~d then the arthropods present will be identified. At 
a later date, entire trees will be f6gged with insecticide to determine total biomass and 
species diversity. Other meth9:ds such as malaise traps and sweep-netting will be 
explored this summer as well. !I 

I 
II 

Data Analysis: If 

The relative abundance Ciata will be analyzed using one-way ANOVAs and 
II 

MANOVAs. Paired t-tests will be used to compare foraging data. 

Sevilleta NR95- "Prediction anl Evaluation of Unstable Wetting Fronts in Soils" 
(06178) - Yao Tzung-Mow II 

!! 
Project Summary: , 

Unstable wetting fronts a~e the least understood physical phenomenon in soils. 
They start out as horizontal w~:tting fronts that under certain conditions break into 
"fingers" or "preferential flow Raths" as the front moves downward, mush like rain 
running off a sheet of glass Breaking into streams. These fingers facilitate the 
transport of . contaminants to l[lthe groundwater at velocities many t(mes those 
calculated if a stable horizontal front is assumed. 

I 

The investigators descritie theoretical, experimental, and field evidence that 
confirm the occurrence of unst~ble wetting fronts in field soils. Next, they present 
their hydrodynamic stability a~alysis of planar wave front solutions that are of 
importance to the Richards' flow'(equation. Some experimental data are presented that 
verify their theoretical work. T~eir analysis allows for the first time the study of the 
occurrence of unstable wetting fronts and finger characteristics in a wide range of 
field soils. · 

The research objectives a
1
re: ( 1) The verification of their hydrodynamic stability 

analysis if the Richards' flow eqJation for a wide range of field soils with lysimeter and 
field experiments; (2) Applicati6n of the theory to derive the relations between soil 
physical characteristics, initial fater content, infiltration flux, and the occurrence of 
unstable wetting fronts; (3) E~pansion of the theory and experiments to include 
heterogeneous soils and bound~ry conditions. 

All experimental methods are straightforward and have been successfully used 
before. The main logistical difficulty of this study is the labor intensive nature of the 
lysimeter and field experiment*. The researchers propose to fill large lysimeters 
(volume 1.2m3, diameter 1.0m) with different soil types to study fingers with large 
diameters that have not been stDdied before. In their field experiments they will take 
more than 500 volummetric ~ater content samples at each site for a precise 
description of the wetting patt~:rns in field soils. 

i[ 
I 

I 
I[ 

II 
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il 
II 

A better understanding of the mechanism of unstable wetting fronts in field soils 
and deep vadose zones will lead to better risk assessments for groundwater 
contamination, allow improved construction of landfills and storage ponds, and help 
design more efficient groundwFter recharge systems. 

II 
Objectives: II 

The general objective of our research proposal is to obtain a better 
understanding of unstable wetting fronts under a variety of climatic conditions and 

II 

field soils. In particular we will: 

1. Use the theory to investigatl the relations between soil physical characteristics, 
initial water content, infiltration flux, and the occurrence of unstable wetting fronts. 

2. Expand the theory and expJliments to include heterogeneous soils and boundary 
conditions. I · 

These objectives will be met through a combination of field and laboratory 
experimentation, developmentiJ of numerical schemes, and mathematica_l instability 
analysis. The details of these activities are outlined below. 

I' 

Experimental M~thods and Pro!~edures: 
Further Development of liheory. Mathematically we intend to continue our work 

in three main directions. One area of interest is the growth of fingers and their 
stability. The linear stability a~alysis of the planar solution gives us an indication of 
the spacing and width of fi~gers, but more needs to be done on the growth 

II 
(lengthwise and diameter} of t!le fingers after they have become established. 

If preferential wetting is !lstablished in a soil for which the planar wetting front 
is stable, for instance by wa~: of the boundary conditions at the surface, will the 
sqlution approach the planar so1lution, or can the fingers persist? Can a soil admit both 
stable planar solutions and fin~ers? This becomes important when we consider our 
next area of interest: layered soils. If a top layer of soil is such as to force fingering, 
will the preferential paths persi~t even ifthe deeper soil allows stable planar solutions? 
We will also look at other effetts of having Van Genuchten parameters that depend 
on depth. !I 

,, 

Thirdly, there is more nu~erical work to be done. We have reduced the stability 
question for the nonlinear parti~l differential equations to a parameter search involving 
the solution of a linear ordinary:l:Jifferential equation on a finite interval. Unfortunately, 
the differential equation is sindular at the endpoints, which causes some difficulties. 

'I 
!I 
'I 

II 
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Sevilleta NR95- Morphological, Growth and Competitive Characteristics Of Blue and 
Black Graman (06184) - Debra Coffin 

Study Objectives: I 
1) to measure the morphological characteristics of blue and black grama at 

Sevilleta; 2) to measure growth1
1 of blue and black grama at Sevilleta; 3) to measure 

succession in blue and black gr~ma stands after single plants have been remove; 4) 
to compare intra- and inter-spedific competition of blue and black grama established 
adults on blue and black gramal juveniles. 

Description of Study Area Desi~led: . 
l intend to have two replicates of each of three types of sites: one dominated 

by blue grama, one dominated By black grama, and one with a mix of blue and black 
grama. These sites would be Ideated in the basin area. 

Description of Methods and Ex~erimental Design to be Used: 
In August 1995 I will ~egin on the morphological measurements, growth 

measurements, and succession ~xperiment. At each site l will measure morphological 
II 

characteristics of 50 plants. fhis will include plant diameters, leaf length, tiller 
density, height from soil, and clipping for biomass. To begin the growth 

II 

measurements I will remove 1/2 of 10 plants at each site. In August of 1996 and 
1997 l will count tillers on theseilplants to get a measurement of growth. To begin the 
succession experiment I will completely remove 10 plants at each site. Subsequently 
I will record new plants colonizi:hg these areas. To compare intra- and inter-specific 
competition, in the spring of '19~;6 I will replace single adult plants with juvenile plants. 
l will use blue and black grama juveniles in all three types. of sites. l will measure 
characteristics of the juveniles ~nd surrounding adults at the end of the season. The 
competition experiment will be repeated in 1997. Soil work will be done at all the 
sites with cores taken betwBen and within plants. 

Sevilleta NR95 - "Sewage Sludge Application In Semiarid Grasslands: Effects On 
Vegetation And Water Quality" (73473) - Rocky Mountain Forest and Range 
Experiment Station, USDA-Ford~t Service 

il 
Improper land-use practices, including over-grazing, can lead to a severe 

reduction in plant cover and prd:ductivity. This process, known as desertification, is 
especially common in arid and ~emiarid regions with sparse vegetative cover. Soil 
erosion can accelerate this proc~ss until it is virtually irreversible (EI-Tayeb and Skujins 
1989; Klein 1989). Soil organiciimatter influences all aspects of soil fertility, thus, the 
most effective desertification control is the preservation of organic matter through 

II 
judicious use of soil resources. 11 Many southwestern rangelands experienced heavy 
livestock grazing over past cehtury which reduced total plant c·over and density 
(Dortignac and Hickey 1963). fi!.ny successful attempt at increasing vegetative cover 
(canopy cover, canopy height, ~nd residue or litter cover) in New Mexico rangeland 

II 
I' 

I 
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should lead to reduced runoff and sediment yields. Municipal sewage sludge is an 
obvious choice for a soil amen:~me~t bec~~se _it is readi_ly _available, contains many 
plant nutrients, and has excellept soli conditioning capabilities (Alloway and Jackson 
1991; Glaub and Golueke 198~; Parr et al. 1989). 

Approximately 6 million ~etric tons of municipal sewage sludge are produced 
annually in the United States albne (U.S. Environmental Protection Agency 1990). In 
1982, roughly 1 billion dollart were spent for sludge processing, transport, and 

II 

disposal (Suhr 1982). In many large urban areas of the Southwest, including the city 
II 

of Albuquerque, New Mexico, liquid waste is processed in a sewage treatment plant. 
II 

This process greatly improves the quality of effluent leaving the plant, but disposal of 
the solid, sewage sludge-e~!tracted. wastes remains a problem. Currently, 
Albuquerque's sewage sludge :is applied over large acreages of rangeland set aside 
specifically for disposal purpokes and tilled into the subsoil. Safe, economically 
feasible disposal of the sludg~, not rangeland rehabilitation, is the City's primary 
objective. 

Albuquerque municipal sewage sludge contains high concentrations of nitrogen, 
phosphorus, nutrient cations, !land organic matter. Therefore, we ant~cipated an 
increase in vegetative cover follewing sludge application. Vegetative cover and slope 
gradient are recognized a!; i~portant parameters in existing erosion prediction 
equations and models (Albert~ et al. 1989; Hernandez et al. 1989; Kirby 1978; 
Wisch mer and Smith 1978). I 

I 
Plant foliage acts as a buffer shielding the soil surface from the impact of 

raindrops. Moisture intercepted by the vegetation may evaporate before reaching the 
soil. ·vegetative cover disrup~k overland flo.w on hill slopes and promotes greater 
infiltration while reducing run9ff. Increased soil organic matter, a direct result of 
sludge application and an indir~ct result of subsequent increased vegetative growth, 
will also enhance infiltration an~ precipitation retention. Increased water uptake and 
transpiration by plants can ·furt

1

her reduce runoff and erosion by lowering soil water 
content prior to high intensit~[ rainfall. All these phenomena cumulatively act to 
decrease water and sediment yield from semiarid rangeland. 

A primary concern limi~ing the use of sludge as a soil amendment is the 
potential introduction of contani

1
inants into the environment, particularly to surface and 

groundwater resources. Yet s~jwage sludge has been successfully used as a fertilizer 
and mulch for agricultural purposes (Bastion 1977; Berglund et al. 1984; Catroux et 
al. 1 981; Forster et al. 1977)

1

1 and in· mined land reclamation efforts (Seaker and 
Sop per 1988; Sop per and Kerr 1979). Recently, a pioneering study has shown that 
degraded rangeland responds 

1
favorably to the application of sewage sludge as a 

fertilizer and organic matter amendment (Fresquez et al. 1990a). The results of this 
preliminary study also showed ihat a one-time surface application of 22.5 to 45.0 mg 
ha-1 (1 0-20 tons/acre) of an~erobically digested sewage sludge. did not lead to 
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I 
contamination of soils or plant tissues (Fresquez et al. 1990b; Fresquez et al. 1991). 

The potential contaminant evaluated in this study include nitrate and the heavy 
metals cadmium, copper, lead, ~nd zinc because of their potential accumulation and 
mobility in soil/vegetation systeh1s (Adriano 1986; Holtzclaw et al. 1978; Sidle and 

II 

Kardos 1977; Williams et al. 19
1
80). 

Also inv.estigated was th[le possible accumulation of nitrate in runoff and its 
II 

downward movement throuqh the soil profile. An evaluation of soil water flux within 
the semiarid Rio Puerco W;.terJhed in north-central New Mexico showed that little 
change in water content occurrJd below 1 min response to precipitation (Aguilar and 
Aldon 1991 ). Furthermore, the llnajority of heavy metal contaminants found in sludge 
are relatively insoluble above nd

1
utral soil pH (Adriano 1986). Alkaline soils, coupled 

with low annual rainfall in sernia~id regions, should rule out leaching as a major means 
of contaminant transport. II 

II 
Surface runoff during high intensity summer storms is likely to be the primary 

means of contaminant transport[[in semiarid grassland environments. Surface-applied 
municipal sludge may be particularly susceptible to transport by runoff. Our project 
design allowed for a careful ~ssessment of the runoff and leaching· modes of 

. II contammant transport. i 

II 
NR95 "The Role Of Desert Landscapes in the Global Carbon Cycle" 
(73478) - Carol J. Treadwell~ I 

Purpose: I 

"Greenhouse Warming" Lspicions demand an understanding of the carbon 
cycle. Carbon sinks, carbon ~ources, their size and, turn over time have been 
examined for many regions. oJserts, because of their low biotic productivity, have 
been almost ignored in these ty~Fs of studies. Schlesinger (1982) suggests that 35% 
of world soil carbon is stored as i'norganic carbon in arid soils. Researchers have made 
measurements of carbon stored in desert plants and soil but without reference to 
where on the landscape the sJmples were taken (Schlesinger, 1982). Gile et al. 
( 1966), clearly demonstrate that carbonate accumulation in arid soils of New Mexico 
systematically increase with tinie. A soil on a 100 ka geomorphic surface will be a 
larger carbon pool carbonatB tH1an a 10 ka surface. Random samplings of arid soil 
without reference to landform ~ge may not yield a representative value for carbon 
storage in deserts. Furthermor~, McAuliffe (1991) demonstrates that landform age 
can correlate with vegetation![ demographics. Thus, population densities and 
vegetation size can also vary Jystematically with landform age. Data from biotic 
carbon st~rage, divorced from I[ its context within a landscape, may not elucidate 
carbon stored in an entire landrape. 
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Method of Study: 
i 

In this study, I will use J third order drainage basin as a "unit" of landscape. 
A geomorphic map of a drain~ge basin will be made. The drainage basin will be 
divided into unique carbon pooils on the basis of landform age and according to the 
units' potential for carbon storage or loss. Storage units are represented by stable 

if 

geomorphic surfaces. They include: alluvial fan or fluvial terrace surfaces, stable hill 
II 

slopes, and abandoned channels. Potential carbon losers include gullied hill slopes, 
gullied terrace and fan surfaces)! active channels, and arroyos. Direct carbon loss from 
the basin will be measured by kampling stream discharge at the mouth of the basin 
and at intervals along the main ltchannel which correspond to a transition from stable 
to gullied landforms. Ground tater from wells will be sampled in the region of the 
basin. Data on vapor emission

1

f from plants will be obtained where available. 

Soil and vegetation popJiations in each unit will be classified. Samples from 
each unit will be analyzed for ca1~bon content using standard laboratory methods. The 
cumulative storage of carbon v"i:ithin each unit in the drainage basin will be calculated 
from vegetation density, and soil organic mater and carbonate data. Total storage in 
the basin will be calculated fro~ the cumulative storage in each unit minus the losses 
measured from the methods mbntioned above. -

Goals: 

This study has two implid1ations for the understanding of the carbon cycle. The 
first goal is to understand the rdle of deserts in the carbon cycle and volume of world 
wide carbon stored there. Thisl:goal is important because deserts occupy 36% of the 
Earth's land surface (Shantz, 19

1

56) and "desertification" is causing an increase in this 
percentage (Lamb, 1972, Glan~z, 1977, KeJiog, 1977). A second goal of this study 
is to examine how longer-term ~hanges to desert environments might impact carbon 
storage. H a change in the storage capacity of deserts changes, would it be big 
enough to effect levels of carbd'n in the atmosphere and thus the global greenhouse? 
Climate change is linked to a~gradational and degradational cycles in the desert 
southwest (Bull, 1991 ). A clih1ate change, such as occurred at the Pleistocene
Holocene boundary, could resdlt in extensive removal of surfaces and thus loss of 
carbon stored in those surface~. Likewise, climate cooling results in aggradation of 
large extensive surface which ~ct as carbon sinks. 

I 
Study Area: 1 

i 

The area chosen for this !study is the Palo Duro Canyon. Parts of the drainage 
basin have stable terraces and ~ill slopes and parts have remnants of gullied terraces 
and unstable hill slopes. This rhakes Palo Duro drainage ideal for the study because 
the space for time exchange dbn be made for carbon storage in stable landscapes 
versus carbon storage in degra8ing landscapes. New Mexico is an ideal location for 

II 
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the study of carbon sequestratl
1
bn in deserts because of the rapid dust influx to soil 

and thus rapid pedogenic carb~nate accumulation. . 

Summary of Activities to take Jlace in the Sevilleta National Wildlife Refuge: 

1. Geomorphic mapping of PIJcene through Holocene geomorphic surfaces in Palo 
Duro Drainage Basin. This willl(involve walking up and down the canyon. 
2. Dig soil pits on key geomorp:

1
hic surfaces and hill slopes. Take samples from each 

soil profile. This will involve ta:king 2 quarts of soil from each horizon. In each soil 
profile there is an average of 3-~~1 horizons. When sampling is complete/ the excavated 
soil will be placed back into the! pit in the order it came out and the desert pavement 
will be placed back on top. II 
3. Sample vegetation. This wil

1
1 involve clipping 5 grams of plant material from each 

species represented in each gebmorphic unit. 

II 
I[ SEVILLETA L TER 

II 
The projects listed belo:[w are all affiliated with the Long-Term Ecological 

Research with the exception ofthe Long Path Fourier-Transform Infrared Sp_ectroscopy 
(FTIR) investigation which is fu0

1

1

1

1 

ded separately by the N.S.F. 1 but is being conducted 
by the Principal.lnvestigator of the L TER. Many of the personnel used on the FTIR 
research are also used on the L!!TER. 

INTRODUCTION Ill 
I 

- Are transition zones rnorl dynamic/ more variable/ than core areas? 
. [I 

II 
-Will transition zones be more responsive or sensitive to 

environmental change than co~~ areas? 

H . h II d I f . ,. . . . - ow ts c ange expresse over sea es rom spectes range tmtts to 
I[ 

ecotones to biome transition z0nes and how do we extrapolate across these scales 
and concepts? !i 

il 
II 

- How are gradients in !;environmental factors related to species 
limits/ ecotones and transition !zones? 

II 

II 
- How does the biota qontribute the dynamics (e.g. 1 lags/ nonlinear 

responses) of ecotones and tra'nsition zones? 
II . 

These are examples of duestions that are fundamental to the research program 
of the Sevilleta L TER. They are intended to establish a context for the diverse array 
of studies described in this dodument. 

II 
II 

[I 
.I 
I I, 

II 

I 
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There is a growing literature on the role of ecotones and transition zones as 
II 

sensitive indicators of chan~Je (
1

Gosz 1991 a, 1991 b, Holland et al. 1991, Gosz and 
Sharpe 1989). These transitiorls also are being researched as to their influence on 
ecological flows of energy, re~ources, information as well as biodiversity. The 
concepts associated with ecotorles also can be applied to broader-scale characteristics 
such as biome boundaries whJ~e ecological change may be distributed over many 
kilometers and sensitive to broaa-scale dynamics such as climate change. Key in any 
analysis of transitions is the r~cognition of the gradient of environmental factors 
causing the transition and the 8ynamics of those gradients. We believe individual 
L TER sites as well as the netwd:rk of L TER sites should be evaluated as points along 
environmental gradients. With ~his approach, a site located at the junction of several 
biomes is especially important f6r quantifying: 1) gradient relationships with distance; 
2) the scale-dependent or indJpendent nature of spatial variability; 3) how steep 
gradient? influence system pro8;erties; and 4) integrated responses across the region. 
The Sevilleta is such a site. II 

Boundaries between biore types, when they are easily recognizable, occur 
where there are either: 1) ste~p gradients in physical environmental variables that 
directly affect ecosystem proce~ses and the distribution of organisms; or 2) nonlinear 
responses to gradual gradients ir the physical environment that are amplified to cause 
large changes in ecosystem dynamics and the distributions of dominant species. 
Understanding gradient dynami~s is essential and if key interactions among physical, 
chemical, and biological compo

1

hents are nonlinear, our studies may yield predictions 
about rapid changes and the re~ulation of sharp spatial gradients. The Sevilleta L TER 
occurs in an area of both steep and gradual environmental gradients on a regional 
scale that links several biomes !)represented by L TER sites. · 

I . 
The L TER program is prd,viding long-term data on secure, ecologically diverse 

sites; however, the number of hlrbitat types that should be studied is much larger than 
the L TER program is capable of ~upporting. Simple comparisons between diverse sites 
may not allow extrapolation ofllresults between sites or to regional and larger areas, 
an implied objective of the L.TE~ network. For example, a single site cannot address 
the variation that occurs acros~ the biome. Simply multiplying results of a L TER site 
by dome delineated area it is a~sumed to represent is likely to be inaccurate because 
of gradients of environmental f

1

kctors across the biome area. Also, many LTER sites 
are positioned near the peripheri~ of the biome they are supposed to represent, not the 
center. I 

Regional.climate variatioh and change create dynamic environmental gradients 
that influence all of the L TEH sites. The Sevilleta region appears to be especially well 
positioned because it has stron~ climatic signals of various periodicities that markedly 
influence biological pheno.meria and allow climate-plant response relations to be 
tested. Some signals, such a~ El Nino-Southern Oscillation (ENSO) are surprisingly 
predictable in the Sevilleta regi~m allowing unique experiments to be performed. The 

II 
II 
II 
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I 
ability to qualify short-term wJather fluctuations and separate them from any long 
term climatic signal identifies thJ Sevilleta as an ideal geographic location for long-term 
studies of biotic change. I 

A focus on transitions ana steep gradients in environmental factors also means 
a focus on complexity. An ideJl system for studying complexity includes: 1) strong 
spatial patterning caused by a ~ 1ange of gradients in major abiotic constraints; and 2) 
fluctuating driving variables (e.~. 1 ENSO episodes) producing differential through the 
L TER. The latter is assured where the role of a given constraint varies with spatial or 
temporal scales/ as occurs in ~1emiarid drainage basins. The differential effects are 
most notable where biotic respbnses are like phase changes depending on the major 
constraints. These major com~onents are included in the Sevilleta region and in our 
proposed studies. A broad g&al is to enhance our ability to make predictions in 
complex systems exhibiting no

1

hlinearities/ time lags/ and stochastic responses. 

A b f .II · · f · ·d · h num er o counter-rntUitJve aspects o sem1an regions en ance our 
investigations. First/ widely sbattered convective storms of short duration yield a 
variance in precipitation which //is highest for low mean annual precipitation. Annual 
runoff volume from watersheds decreases linearly with log increases in basis size 
(Branson et al. 1981) I unlike hufid areas that exhibit logarithmically increasing volume 
with the log of basin size. Drainrge networks have a natural/ hierarchical organization 
and scale in both size and dyn~mical behavior/ with small watersheds exhibiting high 
frequency/ low magnitude flofs and large watersheds having low frequency/ high 
volume flows (Yair 1983). The~e differences enable us to use watersheds to measure 
qualitatively different "signal" ~bout mass flow that does not become asymptotic with 
basin size/ as occurs in humid !regions (Branson et al. 1981 ). 

• I 

Second/ the "inverse t~xture" hypothesis (Noy-Meir 1973) pertains where 
annual precipitation fluctuate~ around 370 mm (Sal a et al. 1988). Above this 
threshold/ productivity inere~ses with soil moisture holding capacity (SMHC) 
characteristic of fine textured ~oils. Conversely/ productivity decreases with SMHC 
if precipitation is below 370 nrm~ because coarse soils allow deeper penetration of 
scant moisture thereby reduci~~~ g evaporation. Differential responses of species will 
be important in understanding! the mechanisms of time-lagged responses that may 
contribute to vegetation inertid (Westoby 1980/ Cole 1982). The 370 mm threshold 
opens doors for investigation~ of nonlinear dynamics/ multiple stable states, and 
hysteresis. The annual variatidin in precipitation ranges from 100 mm to 600 mm on 
the Sevilleta and the range of sites we are studying have average annual amounts 
from 220 mm to 482 mm. 

I 

Third, the strong abio~ic constraints within the Sevilleta allow coupling 
ecological studies at 1-301 000m scales with biogeospheric dynamics at the 

II 

hemispheric scale. Strong ENSO events increase winter-spring precipitation thereby 
increasing annual production il an order of magnitude for certain groups f plants. 
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II 

Positive or negative feedback lcould ensue as accumulated organic matter alters 
moisture holding capacity. Tile direction of the feedback would depend on the 

II 
precipitation in relation to the ;p70 mm threshold. Increasing spring soil moisture 
allows greater soil infiltration oif precipitation the following summer and an inverse 
relationship between summer 8;recipitation and runoff (Dahm and Molles, in press). 
Without significant spring moisture there is a direct and magnified relationship 
between summer precipitatiori and runoff. Decreased runoff volume reduces 
exponentially the portion of a w 1ktershed contributing to runoff (Branson et al. 1 981), 
thereby rescaling the redistribJ~ion of water following precipitation events. Thus, 
fluctuating weather patterns i:h,ply multi-scale. variation in spatial and temporal 
heterogeneity. Our emphasis dn multi-scale observations and hypothesis testing is 
enhanced by the strongly scale-

1

1/dependent behavior of abiotic constraints originating 
in the Pacific Ocean and th_e Guilt of Mexico. 

In summary, abiotic consJaints, inverse threshold effects, nonlinear hydrological 
scaling effects, and climatic si~nals originating outside of North America motivate 
many of our investigations of biblogical responses to climate fluctuation on gradients 
within the Sevilleta region. Theil size of the area available for research and its location 
at the intersection of multiple t)iomes provides a range of physical factors, species, 
communities and representativ~s of biomes spanning the Southwest, giving us the 
opportunity to link conceptually and experimentally with scientists throughout the 
region. 
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1995IIAnnual Report 

~~VIllETA 
Long-Term Ecological Research Program 

National Science ffioundation Grant BSR-8811906. 

Profes~or Bruce T. Milne 
Department of Biiblogy/ University of New Mexico. 

1 INTRODUCTION I 

During the 1994-95 fisd~l year, the Sevilleta L TER Program has continued to 
develop its field research p~ograms/ educational programs/ and inter-agency 
collaborations. The L TER Core treas continue to be addre~sed in the variety of biome 
types found in central New Me1ico/ and several studies begun in 1991 (fire ecology/ 
decomposition studies)have bekn successfully implemented to complem~nt ongoing 
L TER research. Construction acfivities on the NSF-UNM funded Sevilleta Field Station 
were completed during the sprin1g of 19941 and the station was open and active during 
the 1994 and 1995 field seasbns. Finally/ the Sevilleta has continued its role in 

II 
science education with its site award for the NSF Research Experiences for 
Undergraduates (REU) Program~ and hosting number of students in the NSF Program 
for Research Assistantships to ~~Minority High School Students (RAMHSS). 

Sevilleta L TER personnelllhave also collaborated with the development of long
term research initiatives by the U.S. Air Force (via the Department of Defense/s 
"Legacy ~rogram") and the U.rs. Park Service. These ·collaborative initiatives will 
effec_tively expand L TER-type re/~earch efforts in the upper-Rio G~ande Basin 1 promote 
consistent and comparable expJr1mental protocols among the vanous research groups/ 
and provide the Sevilleta L TER 1

1

(and the L TER Network) with computerized data links 
to other agency research progr,ams. 

The following reports by[lthe Sevilleta L TER Principal Investigators summarize 
the accomplishments to date/ and define the goals of the upcoming 1995-96 fiscal 
year. 

2 GEOGRAPHIC INFORMATION SYSTEM (GIS) DEVELOPMENT 

During the Spring/ SumJier and Fall of 1995 1 Sevilleta researchers conducted an 
extensive month long high-resol

1

:ution GPS survey. Ten new or established benchmarks 
were surveyed in a network ori~ntation to provide working points for lower resolution 
surveys of Sevilleta L TER and !!related research sites. The survey utilized 3 Trimble 
4000st receivers purchased by the network. Following the acquisition of new software 
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to complete the analysis of the eollected data/ the process of locating all current and 
historical research sites will segin. This survey will be done using the Trimble 
Pathfinder units. In addition/ th~ Pathfinder units will be used this_ year to ground truth 
satellite data and begin the probess of mapping vegetation on the Sevilleta. All these 
data are being established as cdverages for use with ARC/INFO and other geographic 
information systems. 1/ 

The cumulative work bn GIS' to date has resulted in the completion of the 
following data layers being est1kblished in the Sevilleta GIS ARC~INFO database: ( 1) 
digitization of prominent landm~rks used for locating ground points in the field 1 (2) the 
geology base map for the Gl~t~ (3) the soils base map obtained from the recently 
published USGS soil survey/ (4

11

) composition of a catalogue for all image data/ (5) 
acquisition of a total of 12 TM and 3 MSS Landsat scenes and 1 SPOT scene (with 
geometric/ radiometric/ and atrospheric corrections for most scenesL (6) archiving 
of archaeological data on tape f'br later use in the GIS 1 and (7) Digital Elevation Models 
(OEM/ s) for the Sevilletar s 15 &uadrangles. Acquisition of digitized/ high-resolution 
ortho-photos as a GIS layer fdr the 15 7.5-minute quadrangles of the Sevilleta is 
currently underway; this dat~ layer will permit visual inspection of vegetation, 
watersheds and landforms wi~h a resolution of 17 em on the ground. Additional 
funding from NSF has bedh obtained to collaborate with the San Diego 
Super-Computer Center for II the purpose of developing the software and 
data-processing algorithms n~eessary for handling the extremely large data sets 
anticipated from the high-resolution aerial photography. The photographs are now 
being annotated and archivedrllin preparation for scanning and digitization. 

Primary data layers that hiave been developed for the Sevilleta include roads and 
trailsr surface hydrography, Jails, precipitation and meteorological stations, and 
cultural features. Secondary d~ta layers to be included in the GIS will be landuse and 
ownership surrounding the Se~illeta 1 fence lines/ gas pipelines/ archeology 

II 

sites and/or surveys/ water basin boundaries/ camera locations/ daily lightning 
occurrences, field study sites/ lltransectsr and surface geology. 

The Sevilleta LTER program received a grant from NCAR to get AVHRR data from 
the satellite receiving dish sh~1red by CCAR and stored on the NCAR mass storage 
system. These data are being[ collected weekly using the Internet/ and composite 
images are being produced and

1 
analyzed for NOV! and other indices using the satellite 

image analysis capabilities of the "khoros// system (a product of cooperative grants 
II 

between EECEr LANLr and L TER investigators). 

i 
3 IMAGE ACQUISITION AND[ PROCESSING SYSTEM FOR SPATIAL ANALYSIS OF 
VEGETATION {KHOROS). 

L TER collaborators John Rasure and Donna Peabody (UNM Department of 
Computer Engineering) have lkdva.nced field studies in environmental science by 
developing an instrument fo~ acquiring and analyzing near grourid level (NGL) 

· vegetation image data. Develobment of the Image Acquisition and Processing System 
for Spatial Analysis of Veget~tion ( Khoros). Development of the instrument was 
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driven by the growing need for Jcologists to analyze large volumes of high resolution 
(0.05 em/pixel to 50 em/pixel) i~age data. The ground-based methodology developed 
provid~s significant .improv_eme~ts in the a?ility of sci~~tists to study environmental 
dynam1cs because 1t provides an alternative to trad1t1onal methods of vegetation 
analysis. [I 

The NGL system encompasses the acquisition of photographic color slide 
images for a range of spatial scales. The photographic image is digitized, rectified, and 
spatial features which best sep~~ate vegetation versus non-vegetation regions of the 
RGB image are calculated. A cJJss detector uses this feature information to 
automatically produce a binary i~age defining the regions with vegetation coverage. 
A detailed an~lysis of the spatial[ich~racteristics of the image is provided, and the data 
are then arch1ved for future ana

1
lys1s. · 

In addition to the specific !instrument, development has also gone into creating 
a comprehensive software develbpment, data analysis, and visualization system called 
Khoros, which is the foundatio:h of the tools implemented in this project. Khoros 
provides a productive computihg environment for prototyping and implementing 
scientific analytical tools, and i~1 now being used by L TER scientists to analyze data 
and model ecological systems. II 

We are also testing the ~horos technology at three L TER network sites, and 
developing and administering tr~ining for users at those sites. This interaction with 
L TER scientists has provided valfuabie feedback on how to improve Khoros to promote 
scientific productivity and collaBoration. -. 

The Khoros system is op~:n and freely available to the scientific community via 
anonymous ftp· from pprg.e~1ce.unm.edu (129.24.24: 1 0). Tapes and printed 
documentation are also availablb for a distribution fee of $250. 

I' 
4 REMOTELY SENSED DATA I 

Remote sensing in the Se~illeta L TER has provided information about the spatial 
and temporal variation in plant r:esponses to seasonal variation in moisture. Imagery 
was acquired by both the Therhatic Mapper and by the SPOT sensor. Continued 
studies have been made to rela~e ground measurements of plant biomass (live and 
dead) to remotely sensed measures of plant abundance. In addition, we are 
collaborating with NASA to analtze an SAR image of the Sevilleta taken in June 1993. 

To date, we have acquired a total of 14 TM scenes, 3 MSS scenes, and two SPOT 
scenes. Acquisition of an additi:bnal TM scene is scheduled for early October, 1993. 
All of the MSS scenes and 10 o~ the TM scenes have been preprocessed (geometric 
and radiometric correction) through collaboration with the UNM Technology 
Application Center. I 

5 METEOROLOGICAL STUDIES 

II 
Currently, the meteorological stations monitored by the Sevilleta L TER include the 

following: II 

I' 
II 

I' 

II 
II 

II 
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Deep Well - East Sevilleta (JaJ 1989), Great Plains Grassland. 
South Gate - East Sevilleta (JJn. 1989), Chihuahua Desert. 
Cerro Montoso- East Sevilled1 (Feb. 1989),Pinon-,Juniper Woodland. 
Red Tank- West Sevilleta, Sie:~ra Ladrones (Feb. 1989), 

Pinon-Juniper Woddland. 
Rio Salado - West Sevilleta (M1

1~r. 1989), Great Basin Shrub-Steppe. 
Bronco Well -West Sevilleta (Feb. 1989), Great Basin Grassland. 
Langmuir Labs- Magdalena M~buntains (Sept. 1990), Subalpine Forest. 
Rio Grande Cottonwood - Bos~ue del Apache NWH (Jan. 1991), Riparian Forest. 
L TER Field Station- West Sevli

1
11eta (Jan. 1992), Shrub-Steppe. 

Data being collected at kach station include air temperature,relative humidity, 
mea~ wind spe~d: mean _vec~ored win~ speed, mean vectored wind direction, 
maximum and minimum wind speeds, soil temperatures ( 1 and 10 em depth), soil 
moisture ( 1 0 and 30 em), solarilflux, and precipitation. All variables are stored on an 
hourly basis and the data has been recovered monthly. These data are stored directly 
on IMS (Sevilleta Information M~nagement System) so that the data is available to any 
person having access to SIMSIIwhether at the field station, in Albuquerque, or any 
terminal around the country having INTERNET connection to SIMS. Radio equipment 
to upgrade the 6 Sevilleta met~orological stations so that the data can be retrieved 
remotely via radio transmission~ has been installed, so that all stations on the Sevilleta 
are now downloaded daily. 11 

Precipitation Chemistry: A~etwork of 20 collectors for precipitation chemistry has 
been maintained since Februar~ 1989. Each funnel drains into a 4 I bottle equipped 
with vapor traps to prevent eva1poration and preservative to inhibit microbial growth. 

II 
Precipitation samples are collec~ed after significant rainfall events and are analyzed for 
Na, K, Ca, Mg, N03-N, NH4-N, 80 4 , Cl, conductivity and total Kjeldahl Nand P. In the 
spring of 1990, rings of soft PYC pipe were mounted around the funnels to provide 
.perches for birds that had breviously used the funnels as perches and had 
consequently contaminated thellcollected precipitation samples. This addition reduced 
our contamination problems. · 

A standard NADP wet/drY[Iprecipitation collector was added to stationAO at Deep 
Well in June of 1990. Both wet and dry fractions of the samples are being analyzed 
for the inorganic constituents li~ted above. A second wet/dry collector was obtained 
on semi-permanent loan from UUSGS and was installed at station 44 in the spring of 
1992. [I 

Lightning Location Data[lidentifying location and intensity of all cloud to ground 
lightning strikes in New Mexico continues to be obtained from New Mexico Institute 
of Mining and Technology and [[archived in the Sevilleta data base. We currently are 
in the process of recovering daba from years prior to the establishment of the Sevilleta 
LTER (1986-1988). During 1[/993-94 we have continued to test the relationship 
between lightning and precipitation. To this end we are using all of our array of 

II 

precipitation gauges. These include the meteorological station, the precipitation 
chemistry funnels and a set of !0 0 precipitation gau!~es placed on a 3 X 5 km grid on 

li 
II 
!I 
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I 
II· 

II 

Mckenzie Flats on the east sidjl of the Sevilleta. These gauges were upgraded this 
year so that they are now solar !powered which has reduced the manpower required 
to monitor them. 

Finally, in conjunction with the L TER watershed studies (see below), a network 
of 5 dataloggers was installed i~ the small watershed study area. These dataloggers 
monitor soil moisture and tem¢erature in the stream channel and bank at various 
locations along about a 1.5 km Jtretch of channel. Precipitation gauges installed with 
2 of these dataloggers will sfupplement the precipitation depths and intensities 
available from the watershed ni1eteorological station. 

II 

6 WATERSHED STUDIES II 

I, 
The goals of the watershed group are to study the connection between the El 

II 
Nino/Southern Oscillation (ENSO) phenomenon and climate in central New Mexico and 
to determine the effects of [annual variation in precipitation on surface and 
groundwater hydrology, and on semi-arid stream ecology. The 1994 period was an 
El Nino year, thus both extreme~ of the Southern Oscillation have occurred within the 
Sevilleta L TER' s first funding p:~riod ( 1989-90 was a La Nina year). Therefore, all 
hydrologic studies described in[!the previous annual reports are being co~tinued. 

Organic matter redistribution and decomposition studies are being completed, 
and an organic matter storag~ distribution study was begun this past summer. 
Fortunately, soon after the org

1
knic matter was sampled throughout the ephemeral 

stream network/ a record flood dccurred in response to a locally intense thunderstorm. 
This provided the opportunity t91 evalu~te_the effe~ts of large floods on organic matter 
storage and transport. A secom

1 

d round of samplln£J was completed after the flood. 
This follows a flood of lesser mdgnitude the previous summer when researchers were 
able to sample and analyze eph~meral stream water chemistry. In the long-term/ we 
are gaining a better understandi~g of organic matter processing/ transport and storage/ 
in these flashy stream network§. 

Enhanced internal collabo~ations have proceeded with the meteorology group/ the 
plant group/ and with the arthro~od component of the animal group. Soil temperature 
and moisture probes have bee~ installed along key positions within the ephemeral 
stream network in the Sierra Laclrones Study Basins. Surface hydrology may now be 
linked with subsurface moistur~ regimes. This information provides useful data and 
insights for studies of ripariah vegetation and for studies of the dynamics of 
ground-based and remotely se,

11 

sed greenness indexes. Permanent plant phenology 
transects were installed within ~he basins and we have provided guidance to a new 
graduate student whose interests include plant physiological ecology along moisture 
gradients. Studies of spatial an:6 temporal variation in insect communities on riparian 
vegetation by S. Brantley are lblaced in the context of the primary riparian shrub 
(Fa!ugia paradoxa) along a longitudinal moisture gradients within the ephemeral stream 
network in the Sierra Ladrone~ Study Basins. Hence/ increasing knowledge of the 
physical/hydrologic functioning! of these catchments and streams is proving useful in 
the association and integration!, of multidisciplinary studies. 

II 
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In addition/ we are curre~tly involved with the development ofthe L TER Stream 
Catalog and are participating in t,t1e inter-L TER stream organic matter processing study. 

Much of our effort this[! year is in bringing publications related to M. Tad 
Crocker/s dissertation research ~o completion. Data sets related to this research/ and 
which comprise our L TER Wate~shed studies data/ are being processed/ maintained/ 
and archived. A list of these d~ta sets with a brief description follows. 

1. Surface runoff occurrence J~d distribution (paint stripe data): The occurrence of 
ephemeral streamflow within the Sierra Ladrones Study Basins is documented by 
location and time of occurrenc~ at a weekly resolution. 
2. Surface runoff occurrence/!1 distrib~ti~n~ and .flow properties (video d.ata): The 
occurrence of ephemeral streaflj1flow w1thm the S1erra Ladrones Study Basms and in 
the Rio Salado is documented by location and time of occurrence at a five minute 
resolution. Audio/video informJtion in archived on E:mm video tapes and information 
related to video imaging system :pperation and to streamflow and wildlife observations 
are maintained in data logs. These logs are to be transcribed into archived computer 

files. II 
3. Rain volumes: Weekly measures of total rain volume and calculated depth at 6 to 
9 locations within the Sierra Lad~ones Study Basins are recorded. Data were collected 
during the summer monsoon [!season only. Year-round weather data·~ including 
precipitation/ are collected continuously by the meteorolo!~Y group at a weather station 
at the lower end of the Sierra tJiadrones Study Basins. 
4. Particulate organic matter !!redistribution (dowel data): initial and final resting 
positions of individual wooden rowel tracers placed in ~troups of 25 at 18 locations 
within the Sierra Ladrones Study Basins. · 
5. Particulate organic matter dJcomposition (leaf pack data): raw data related to the 
decomposition of cottonwood (ilpopu/us fremontiJ} leaf decomposition at eight sites/ 
representing four classes of hill~lope to stream habitats, within the Sierra Ladrones 

Study Ba~.ins. . II . . · . 
6. Benthic organ1c matter: benthic organ1c matter content of sed1ments along the 
profiles of the two major ephemJbi streams draining the Sierra Ladrones Study Basins. 
Litter and sediment samples we1~e collected from five sites along each stream. Litter 
samples were separated by t~be (wood/ root/ leaf (by speciesL etc.). Sediment 
samples were sorted into two s:ize classes (X1 > 1 mm > X2). 
7. Streambed geomorphology~ ten monumented transverse profiles are surveyed 
occasionally at all six permanJht study reaches within the Sierra Ladrones Study 
Basins (data for two additional sites in the La Cueva batsin exist for 1989). Profile 
resolution is 20 em. 
8. Southern Oscillation Index (S®I): SOl data are transcribed monthly from the Climate 
Diagnostics Bulletin: near real-tire analyses/ ocean/atmosphere. U.S. Department of 
Commerce/ Climate Analysib Center (National Oceanic and Atmospheric 
Administration/ National WeatHier Service/ National Meteorological Center). World 

!I 
Weather Building/ Room 605/ 5200 Auth Road/ Washin!;tton/ DC 20233. The period 
of record is 1882-present. Tw91 files are maintained/ differing only in format. One is 
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a year x month format and the second is a complete monthly time series (single 

c9olluomhn) 0 0 do . ob 0 0 ho II ofo d b 0 Tho ob h d 
. 1g tn1ng 1stn ut1on w1t m spec1 1e asms: IS contn utes tot e evelopment 

of programs to create lighting o&currence files for specified drainage basins. We plan 
to develop specific data sets de~igned for spatial-temporal analysis of thunderstorms 
within New Mexico and the Se!illeta area. 
100 Stream discharge (Rio Puerclpl: stream discharge data obtained from the USGS for 
the Rio Puerco near Bernardo (near Sevilleta) and at Armyo Chico near Guadalupe. 

II 

Data sets were reformatted and archived. 
11. Stream water quality (Rio Pu:~rco): water quality data sets obtained from the USGS 
(near Sevilleta) and at Arroyo c~1ico near Guadalupe). Data sets were reformatted and 
archived. II 
120 Suspended sediment load (~io Puerco): suspended sediment discharge (load) for 
the Rio Puerco near Bernardo. !!Data were obtained from the USGS, reformatted, and 
archived. 

7 NUTRIENT CYCLING STUDIES 

I 
7. 1 Plant Litter Decomposition I 

I 

In January, 1990, we began [monitoring plant litter decomposition on the Sevilleta 
NWR. These studies were cc6ntinued in 1991. We selected 7 locations that 
represented a three-way transe&t crossing latitudinal and elevational boundaries. At 
each location, we set out litter ~ags containing 5 g of plant leaf litter. Three species 
of plants (black grama, rice-gr~ks and juniper) were used at all sites to test for site 
differences in decomposition pfocesses. In addition, more species were added to 
selected sites to test for decdmposition process differences among litter types. 
Additional species included biLe grama grass, yucca, creosote bush, four-wing 
saltbush, and pinon pine. In all~ 30 litter bags per species were placed at each site, 
allowing for up to 10 collectio:rs (3 bags/collection) over a 2 yr period. Current 
analyses of the litter are based on total dry mass losses with corrections for ash 
c~ntent; samples are being stor1~d for future chemical composition analyses of N, P, 
K, Na, Mg, and S. [[ 

In the spring of 1992, t~e decomposition study was reorganized to provide 
information on this critical proJess at sites under intensive investigation by other 
investigators. Two of the origi~al 7 sites were retained (the site with the complete 
suite of Jitters and the highest ~levation site) and two new sites were added. Each 
decomposition site is adjaceni to a meteorological station, which provides the 
maximum information on micro-blimatic variation. The two new sites are on the west 
side; one in the creosote/grassld1nd transition in the southern part, and the other at the 
Watersheds (Red Tank meteor9

1

1ogical station) 0 The common litter types have been 
. retained (black grama, juniper, ri:pe grass; blue grama at original site) and creosote leaf 

litter has been added at all sites. Sample size and number remain the same. 
Decomposition studies also incl~de participation in the cross-L TER litter stl:ldY (LIDET; 
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Long-term lntersite Decomposi ion Experiment Team}. The decomposition site with 
II 

the ·complete suite of Sevilleta litter types also is the central location for the 
cross-L TER study. Replicated s

1

hmples are collected at 4 locations on an annual basis 
and sent to a central Jaborator1 for further chemical analyses. 

7.2 Carbon and Nitrogen Dynalics 

II 
Soil nutrient cycling studies have unified their efforts and are focusing on the 

Great Plains-Creosote Shrublawds ecotone. The objective of these studies is to 
determine the spatial and temporal patterns of soil microbial activities, especially as 
they relate to the cycling of C ~nd N. The site contains the grassland and creosote 
plots on the east side of the Se~illeta used for plant, Vertebrate, arthropod, and other 
studies. Studies on C dynamic§ are being directed by Co-P.I. Dr. Tom Kieft of New 
Mexico's Institute of Mining and Technology, while studies on nitrogen dynamics are 
directed by Dr. Carl White at U~~ M with Dr. Gordon Johnson directing the portion on 
N-fixation. 

Samp I i ng atthe grass\ an d~creosote transit\ on is perf armed approximate Jy monthly. 
Separate samples are randomly collected from open soil between plants and from 
beneath the canopy of plants

1

1
• Samples are sieved, mixed, and split into two 

I • 
subsamples: one for soil C analyses at NMIMT , and one for N analyses at UNM. 
Other studies record the cov~~ by species at both grassland and creosote sites. 
Coupled with percent cover meksurements, we should be able to estimate the C and 
N dynamics within the soil fo~ each area. Based upon the desertification model 
presenteq by Schlesinger et al. ( 1990}, we should be a measure of the heterogeneity 
of soil nutrient resources in thejgrassland and creosote areas. Initial results suggest 
that distribution of nutrients in the creosote area is more heterogeneous, with higher 

I] 

nutrient levels under creosote (islands of fertility} and lower levels in the open areas. 
Nutrient resources within the gr~ssland area also differ between open and under grass 
cover, but the differences are ~mailer than in the creosote site. 

II 

Soil N studies include the following measurements performed at UNM: soil 
moisture (field}, water holdind

1 

capacity, loss-on-ignition, immediately extractable 
inorganic-N (nitrate and ammo~ium), and net N mineralization potential. Soil crusts 
are collected and measured f~r their N-fixing potential. Methods for measuring 
nutrient inputs via meteorologidial events (wet-dry deposition) and gaseous exchange 
are described in the respective sections. 

7.3 Microbiology Studies 

Soil microbial studies are fueing conducted as a collaborative effort by Co-P.I. Dr. 
Tom Kieft of New Mexico's Institute of Mining and Technology and Dr. Carl White at 
UNM. Studies in 1994 have cdntinued a comparison of microbial biomass/activities 
in grassland and creosote ·busH1 habitats on the east side of the Sevilleta. 
Sampling sites for 1994 have!! been shifted to existing core research sites. This 
change in sampling sites was made to improve coordination between efforts at NMIMT 

II 
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and UNM. Samples are collectJ
1
d as described in the previous section. This will help 

in determining the influence of b1ants on microbial biomass and activities. 
Measurements which vJ.e are currently making on soil samples include ( 1) total 

II 

organic carbon by the Walkley-Biack procedure (Nelson and Sommers 1982), (2) soil 
biomass measurement by the ~~bstrate-induced respiration method (Anderson and 
Domsch 1978), and (3) soil resbiration. These three measures comprise what has 
been termed the "soil triangle"[[ (lnsam 1990). They are especially useful for the 
calculation of ratios, i.e., the ratio of biomass carbon to total organic carbon, and the 
ratio of basal respiration to bio

1

tnass carbon (metabolic quotient). Values of these 
ratios have been shown to bell correlated with climate (lnsam et al. 1989, lnsam 
1990), agricultural practices (A~derson and Domsch 1989, 1990), plant succession 
(lnsam and Haselwandter 1989), and with reclamation of disturbed soils (lnsam and 
Domsch 1988). In general, distJirbance leads to a destabilization of organic matter as 
evidenced by: ( 1) decreased o~ganic carbon, (2) decreased microbial biomass, (3) 
increased microbial biomass 9rrbon to organic carbon ratio, and (4) increased 
metabolic quotient. Stabilization of organic matter causes a reversal of these trends 

II and leads eventually to constant values. 
II 

8 VEGETATION STUDIES 
['

Ill 

I 
8.1 Plant Communities i 

i 

The main objective of the lregetation community sampling is to characterize the 
variation pr.esent across ecotones and to monitor for changes in biomass, production, 
and species composition. DatJ

1 
include Landsat Thematic Mapper imagery, aircraft 

borne. aerial photography, ballo)~n photography, and line intercept transects within 
ecotonal areas. A nutrient fertilization study is being concluded that examined the 
interaction between soil moi~~!ture conditions and nutrient availability on plant 
production. [ 

During 1995, sampling was repeated along a 3 x 25 km transect stretching 
southward from Black Butte at the northern edge of the eastern side of the Sevilleta. 
Additional sampling locations Jere established along a similar transect on the west 
side of the refuge. [

1 

8.2 Primary Production ~~ 
Studies on the productio~ of two major grass communities (short-grass prairie 

with black and blue grama, C-4ilgrasses; and Great Basin grasslands with shrubs and 
C-3 grasses as dominants) has! continued. The study started in the spring of 1989 
following a La Nina year. Sampling in the spring and end of summer of 1994 will 
complete half of a cycle; 1994jjwas a El Nino year. Plots within each grassland site 
are photographed and then clip!;)ed to provide a small scale component to the remote 
sensing effort. From these ima~es and collections, relative cover and biomass can be 
determined and compared throli.lgh time to determine the plant community dynamics 

!I 
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progressing from a dry to wet lxtreme in climate. Soil samples are collected. at the 
time of clipping and determined iror extractable and mineralizable nitrogen forms. Net 
N mineralization has declined frem the dry to the wetter years at the Great Basin site, 
suggesting that plant uptake m~y deplete the soil N reserves and the availability of N 
may limit plant production duri1g wet cycles. . 

8.3 Plant Population and Physiological Ecology 

- The goal of studies on plallt populations and ec:ophysiology is to understand the 
mechanisms by which plants right respond to changes in the climate. Our work 
during 1995 continued to addr~ss the following questions: 

~ -
1. How does environmental change in space and time alter the 
dynamics of plant populations?!/ 
2. How do these effects vary among species? Which species are the strongest and the 
weakest indicators of change? 

Baseline population mofitoring. We are monitoring the condition of one 
pinon-juniper population, two creosote bush populations, two populations of the C3 
grass Oryzopsis hymenoides ~nd two populations of the C4 grass Sporobolus 
contractus. All populations hav~ been mapped and individuals have been permanently 
marked for repeated censuring~ Demographic and physiological measurements are 
made in the spring {pre-monsoo~) and fall (post-monsoon). For pinon pine, juniper, and 
creosote bush, demogra-phic m

1

easurements are made at the level of the branch to 
assess short term changes in cbndition. We measure size and reproduction of whole 

II 

grass plants, as number and size of individuals can change rapidly. Physiological 
measurements include pre-daw

1

1h and mid-day xylem potentials, photosynthetic rate 
and stomatal conductance. 

1
! 

The grass species continue to show dramatic differences in growth and 
reproduction among seasons an:~ sites. These differences were clearly correlated with 
differences in rainfall. Species and sites also differed in water potential in a fashion 
that predicts the demographic ~hifts. Physiological parameters of grasses are much 
more variable than those of crJosote. 

Common garden experid)ents: Our initial common garden sites proved difficult 
to maintain because of limited Jccess to water. Therefore our pilot experiments have 
been dismantled and we are est~blishing a new, more useful common garden near the 
field station. A recently succe§sful grant proposal to NSF has acquired the funding 
necessary. to est~blish a .deserti/~lant ~~th house and an irrig~ted experimental garden 
at the Sevllleta Field Station. T~Is facility was completed dunng the summer of 1994. 

Phenological patterns o11 herbaceous plats: Studies were initiated in Spring, 
1991. Transects in several hali>itats are censured two to four times per month for 
phenological stages of all herba&eous plant species. Presence of green leaves, flowers 

• II 

and fruits are recorded. This in~ermation will provide baseline data for further studies 
of plant populations and it wip allow us to address specific questions about the 

I 
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responses of plant species to r~infall. 
Tree population study in 1the Magdalena Mountains: A long-term demographic 

study of trees in the sub-alpine Jnd montane forests of the Magdalena Mountains was 
begun in the summer of 1991.1!stand sizes and sampling procedures were identical 
to those of the H. J. Andrews lLTER's forest studies. The use of identical sampling 
methods should make data com1parisons among the L TER sites more compatible. All 
trees and fallen logs on the site~1 were measured, mapped and marked with aluminum 
tags. Additional sites were est~blished and sampled in 1992 with the assistance of 

II 
the RAMHSS and REU students. 

8.4 Nitrogen fixation by plants 1: 

,[ 

We have also continu~~ studies to evaluate the contribution of symbiotic 
nitrogen fixation to the nitrogen economy of several plant communities at the 
Sevilleta. Leaf, litter, and soil s~:mples have been collected from three legume species 
(mesquite, broom pea, and ruJh pea) and two potentially nodulated non-legumes 

II 

(Russian olive and mountain mahogany) as well as associated non-nodulating control 
plants. These samples are bei~g analyzed to determine the abundance of the rare 
stable isotope 15N as an indication of the contribution of biological nitrogen fixation to 

II . 
the nitrogen economy of these plants. Based on the results of these analyses, more 
extensive studies of symbiotic ni~rogen fixing plants and appropriate control plants will 
be conducted using this technid~e. We have collected Russian olive root nodules for 
evaluation of seasonal variatio~ in nitrogen fixation using the acetylene reduction 
method. A comparative study 9~ nutrient cycling in the bosque of native cottonwood 
and two invader species, Russian olive and salt cedar, has been initiated. Tissue, litter 
an~ soil samples are being ana1

1

(

1 

zed for nitrogen, phosphorus and selected 
cations. 

9 ANIMAL STUDIES 

9.1 Arthropod Studies 

I 

I 

I 

The objectives of the arthrbpod studies are ( 1) to survey the 1 00,000 ha Sevilleta 
for distributional and relative lbbundance data on arthropod species, and (2) to 
establish long-term study sites f[for the measurement of arthropod communities and 
population dynamics. The ultimlate purpose of these efforts is to correlate long-term 
climate change with changes in ~rthropod distributions and abundances. In March, 
1989, we established 30 stud

1
y areas across the Sevilleta, that represented both 

common and rare habitats. The sites ranged from the lowest elevation cottonwood 
forests along the Rio Grande to ~he pinon forests on top of Cerro Montoso, the highest 
point on the Sevilleta. Other sit~s ranged from xeric Chihuahuan desert vegetation to 
mesic riparian/spring vegetati9:n. Common habitats, such as grasslands, juniper 
woodlands and creosote shru!Dlands, were also represented, as were rarer local 
habitats, such as sand dunes, :pypsum flats and salt flats. Each site was sampled 

I 

I 
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using six large pitfall traps (no., 10 tin cans with covers) partially filled with ethylene 
glycol (a preservative). These traps, sampled monthly, were open continuously from 

II 
March 1989 through April, 1 ~190. Sorting and family-level ide:ntification of these 
specimens was completed in 1990, and species-level identifications are currently in 
progress. II 

Ongoing long-term monit0ring of arthropod populations has continued at the nine 
major study sites. These. site~~ represent three "typical" habitats on the Sevilleta: 
grassland, creosote shrubland Jnd juniper woodland. We are sampling each habitat 
type on both sides of the Ri& Grande; hence, we have an "east" and "westn 
grassland, creosote and juniper!! study site. In addition, we are continuing to sample 
the study sites in the cottonwood riparian forests at Bosque del Apache NWR, the 
subalpine mixed-conifer/aspen II forests of the Magdalena Mountains, and in the 
subalpine meadows of the Magdalenas. At each site, we have 5 replicate plots on 
which arthropod populations ~re sampled. Surface-active arthropods are being 
sampled using six pitfall traps I (again containing ethylene glycol) on each of the 
replicate plots; hence, the total

1
number of these pitfall traps is 270 (6 traps x 5 reps 

x 9 sites). Traps are open continuously, and are being sampled monthly year-round 
for the duration of the L TER p~oject. Data will be used to address hypotheses on 
climate-related impacts on ~rthropod population dynamics and community 
organization. II · 

Most of the collections from these survey traps have been tallied, although certain 
groups of arthropods are lagging~ behind others in this regard, owing to difficulties with 
identification. The data from this collection will be incorporated into the GIS data 
bank, and will be used to delinJ~~te arthropod species distributions, habitat affinities 
and relative abundances. 

To date, over 800 species of meso- and macroarthropods have been trapped. Of 
these, roughly 550 were insects) somewhat over 1 00 were spiders, and approximately 
30 belonged to smaller groupk of arachnids, myriapods and crustaceans. The 
Coleoptera, with about 180 s~ecies, dominated the insects; the greatest beetle 
biomass was undoubtedly accou:hted for by the mainly detritivorous Tenebrionidae (34 
species). However, the largely c,~rnivorous Carabidae consisted of more species(39). 
Other insect groups with large n:Llmbers of individuals included the ants (38 species), 
the detritivorous rhaphidophoriJl "camel" crickets (4 species), and the herbivorous 
elaterid "clickn beetles (8 speci~s). 

Dominant spiders, in terms Jf both species and individuals, were the Gnaphosidae 
II 

(25 species) and the Lycosidae ( 16 species). Both families are ground dwellers. Other 
. " well represented spider families included the Philodromidae, Agelenidae, Thomisidae, 

Pholcidae and Clubionidae; coll~ctively, these forage in vegetation as well as on the 
soil surface. Of the other arAchnids, one of the 11 species of Solpugida was 
particularly abundant during thJI warmer months, while large predaceous trombidiid 
mites were extremely common &nly in December and at only two sites (the 5-Points 

· grassland/creosote bush transitidn area). Scorpions (~I species) and scolopendromorph 
centipedes (2 species) were trad1ped with regularity in most sites between March and 

II 

I 

I 
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October. 
As expected from previous YJOrk in the Sevilleta (Crawford 1988), assemblages of 

surface active arthropods appe~;red to show relatively high levels of habitat specificity 
-- in an organizational sense. F6r example, among the survey trap sites, the greatest 
collections of insect species an;~ individuals occurred in a sandy, inter-dune site; in 
contrast, this site contained comparatively few spiders, low numbers of scorpions and 
centipedes, and practically no ~:olpugids. In general, grassland sites exhibited lower 
activity among species and indi'{

1
iduals of insects, arachnids and myriapods than other 

types of habitats; however, this impression remains to be verified by eventual 
II 

computer analyses of the massive amount of data now being entered. Early results 
from the recently added ripariarl woodland (Bosque del Apache NWR) and subalpine 
forest/meadow sites (Magdale~a Mountains) stron!~ly support our observations of 
ecological uniqueness in habitat-related arthropod assemblages. 

Arthropod assemblage org~nization at any site clearly was influenced by the 
seasonal activity of major grou9:s; thus, spider activity increased earlier in the higher 
and cooler sites than it did in ~~he lower grassland and shrubland sites. A direct 
promotion of activity among surface active arthropods by summer rains was not 
obvious, again agreeing with e~rlier findings in the Sevilleta (Crawford 1988). An 
overall peak in activity appears to take place in early summer, before the rains begin. 
Moreover, activity does not ce~se entirely in the cold months: camel crickets and 
several families of spiders werell regularly trapped during the winter. Thus, the first 
year of pitfall trapping has brought into focus the potential for relating the tremendous 
diversity of surface active artH

1
ropods on the Sevilleta and adjacent lands to the 

influence of both seasonal and year-to-year climate dynamics. In 1992, we also 
began sa.mpling of arthropods on vegetation. Replicated sweep-net samples of 
grasses, forbs, shrubs, and tree,~ (junipers and pinon pines)- were collected in spring 
and fall of this year. Sorting ofl!these samples is underway, and the specimens will 
be identified by Dr. David Lightfoot at UNM. 

I 

9.2 Vertebrate Studies I 

As in previous years, po~1ulations of small mammals and reptiles were sampled 
twice during the summer of 1[995 on the six main Sevilleta study sites. Small 
mammals were trapped in Sher~an live-traps arran!~ed in trapping "webs"; density 
estimates were calculated usirlb Program DISTANCE. At two of five replicates, 
rodents were removed and tak~n as specimens for the Museum of Southwestern 

Biology. II 
The animals from the removal plots were prepared as standard skin-skeleton 

vouchers. Electrophoretic tissu~ (heart, liver, and kidney) were collected and frozen 
in liquid nitrogen (-70C). The~e tissues were catalogued, sorted and stored in 
ultra-cold freezers. Karyotype~! have also been performed on many specimens for 
identification purposes; these t~kt slides and some cell suspensions are stored at the 

Museum. . [I . . . . . . 

Establishment of 8 replicated b1rd samplmg stat1ons 1n three maJor hab1tats 
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(pinon-juniper woodland, creos
1
ote shrubland, and !~rassland) was begun in winter, 

1990-91. Bird populations are n:ow sampled 4 times annually (winter, spring, summer 
and fall). Results to date ha)e shown dramatic shifts in species dominance and 
abundance based on the amouwt of rain received in each area, and the subsequent 
production of food resources (oerries, seeds, and insects). 

In addition, we have bed1n measuring coyote and jackrabbit densities on the 
grasslands of the Sevilleta. JaJkrabbits are sampled quarterly using nocturnal spot
light transects from 22 miles of ~oads. Indices to coyote abundance are derived from 
scat counts per mile of road. II · 

The Fish and Wildlife S~rvice continues to provide annual estimates of the 
pronghorn antelope population based on aerial surveys. 

9.3 Parasitology Studies 

As in the arthropod and mammal studies (above), we have been monitoring 
parasite populations in all the mammals collected at the six major study sites 
representing the three ntypicalll' habitats on the Sevilleta: grassland, desert, and 
pinon-juniper woodland, with o~e site of each type on either side of the Sevilleta. 

. The overall goal of the pa~1asite study is to conduct long-term monito_ring of both 
protozoan (coccidia) and helminth (nematodes, cestodes) parasite populations in 
naturally occurring rodents in th~ various habitats. We are examining the roles of host 
abundance, habitat type and c!irTi1atic change on these parasite populations. Additional 
questions on host specificity, p~evalence, taxonomy (of new parasite species), and 
host infection locations (especiJI!y for helminth parasites) within their hosts are also 
being addressed. These lattJ:r questions very often must be answered on a 
host-by-host basis, as we recently did for Reithrodontomys spp. collected during the 
first three summers (Duszynski ~t a!., 1992) .. 

During the past four sunimers, we performed thorough necropsies on all the 
rodents collected for the Museurh of Southwestern Biology at the six collection sites. 
The necropsies included collectidn and later scanning of fecal material for presence of 
coccidian parasites from each rd:dent. The identification of these parasites has been 
completed for the first three c9

1
11ecting seasons (summers 1989-91 ), and is in the 

process of being completed for ~he past summer ( 1 B95). For helminths, we record 
their location in each host and the number and sex of worms (nematodes only) for 
each organ in each host. Unf&rtunately, due to a lack of resources and trained 
personnel, identification of worrs found and tabulation of all worms collected has 
only been completed for the Dip,lodomys spp. collected in 1989. 

Virtually every vertebrate[~pecies examined is documented to have at least one, 
and usually 4, 5, or more coccid

1

ians that are unique to it, and this is also true for all 
mammals collected during the !last four summers on the LTER project. Yet our 
knowledge of coccidian commuhities in their normal hosts in non-existent. Several 
schemes for classifying parasite bommunities, along with the processes that organize 
them, have been described, bu~~ virtually all the terms and concepts developed are 
based on helminth populations ~,nd communities (Esch et a!. 1990). Even our ideas 

lj 
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about competition between pa~asites, both within and between infrapopulations of 
parasites in any host group(s), are framed in terms of parasitic worms (Price 1990). 
These definitions and conceptsllhave had a significant impact on the development of 
theory regarding the evolution of parasite communities, yet the development of theory 
in par_asite ecology_ has not been:! able to use data on pr.otozoan (specifically coccidian) 
paras1te commun1t1es because such data are not ava1lable. 

II 

Recently, Stanton etal. (1992), using eimerian assemblages from ground squirrels, 
documented the first structur~d assemblage of protozoan parasites in naturally 
infected hosts. Of interest is thJt their eimerian assemblages did not conform to most 
of the generalities that have bee~: developed about parasite community characteristics. 
Thus, there are several important components of the data we have collected on the 
coccidians of L TER mammals 

1~uring the last four summers. First, the eimerian 
assemblages in 7 general of rodents (2 families) from 3 ecotonal areas (grassland, 
creosote-desert, pinon-juniper ~oodland, 2 replicates of each), over four consecutive 
years, can be compared for the first time. This differs significantly from most papers 
that report prevalence of eimeri~ns only as a function of host age and sex, and from 
the Stanton et al. paper, which[[ reported only a single host species. Second, Price 
(1990) stressed that trophic systems are driven from below; i.e., the resource base 
(plants) of a community is likel1 to be the most critical organizing influence of that 
community with other interactiohs (e.g., competition) being of secondary Importance 
to community organization. !A complex suite of abiotic factors (temperature, 
precipitation, etc.) not only im~acts the plant communities of any area, but also 

,j 

directly influences the transmission dynamics and survival of both hosts and parasites 
therein. The results of our war~, to date, is demonstrating the integrated aspects of 
host-parasite ecology and is th:F first· to correlate plant growth and reproduction, 
various abiotic factors, and fluctuations in protozoan parasite communities in several 
host groups in different habitatJ over extended time . 

. II 
10 DISTURBANCE EXPERIMENlS 

Wildfire/Grazing Experiment: In r~cent years, the summers have been characterized by 
several lightning-caused wildfire

1k on the Sevilleta grasslands. Coincidentally, one of 
these fires burned through arl1 area in which we had previously sampled the 
vegetation. We have since ~onitored this site, and have. taken balloon aerial 
photographs of our sample tran~ect. While rangeland fires in the Rio Grande valley 
have been relatively rare in the l~ft 150 years, the removal of cattle from the Sevilleta 
17 years ago has allowed the vegetation (and litter fuel-load) to recover sufficiently 
to carry a fire. The recent occurn

1

1

1

1ence of multiple natural wildfires on the Sevilleta has 
prompted us to initiate a series of fire-ecology studies that will eventually include 
research on plants, nutrient cycliml· g, microbes and animals.· These studies will broaden 
the scope of the Sevilleta L TERf and will elucidate the role of fire as a disturbance 
factor in these southwestern grJsslands. 

In addition, the movement~ and feeding activities of pronghorn antelope in these 
same grasslands also create ec9fystem disturbances at a number of scales, ranging 

li 
II 
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I 
I 

from local, physical trampling di~turbances of soils and plants to widespread selective 
herbivory on grassland plants. ry1or example, on the McKenzie Flats area of the SNWR, 
one can observe pronghorn ho9~-prints over much of the area. Pronghorn antelope, 
along with smaller numbers of mule deer, have replaced domestic cattle as the 
dominant ungulate herbivores inlfhis ecosystem. However, the magnitude of influence 
of pronghorn on the Sevilleta gr

1

assland ecosystem remains unknown at this time. In 
addition, it is unlikely that this g~assland system has "stabilized" since the removal of 
cattle, and that future changes i~ such ecosystem attributes as soil organic matter and 
nutrient pools, plant communit~ structure and productivity, and nutrient cycling and 
energy flows, will continue to be observed as the "restored" system evolves. 
Throughout this recovery perioJL pronghorn ant.elope activity may prove to have an 
important influence on the sucqessional trajectory of the Sevilleta NWR grasslands. 

!I 

We have initiated a majo~, large scale ecological study on wildfire and antelope 
activity effects on the Sevilleta' s grasslands. We have obtained significant 
collaboration with, and logistical/support by, the U.S. Fish and Wildlife Service (FWSL 
and the results of the research Jill be of mutual benefit to both the L TER program and 

II 

the management strategies of the FWS. 

The specific research questionsll are as follows: 
I! 

1 .) What is the role of wildfire i1h determining plant species 
composition, percentage cove~, standing-crop biomass, and net annual primary 
productivity in the grassland ecbsystem on the SNWR? 
2.) How does wildfire influencellthe population demographics of 
dominant grasses, forbs, cacti and shrubs? 
3.) To what degree does a ~~ldfire accelerate nutrient cycling m this grassland 
ecosystem (specifically, C, N, ~I' Na, K, Mg, and Ca)? 
4.) To what extent are soil microbes affected by (a) the heat of the fire, (b) the 
reduction of soil surface orgariics, and (c) the flush of nutrients in the post-fire 
environments? II 
5.) What are the effects of wildrires on animal populations, 
including arthropods, small marhmals (rodents and rabbitsL birds and reptiles? 
6.) Do antelope preferentially u~e burned areas for foraging 
after vegetation has recovered?:! 
7 .) What is the influence of antelope feeding activity on plant species composition, 
percentage cover, biomass and[ net annual primary production on both burned and 
unburned grassland sites? II 
8.) Does the physical disturban1ce of the soil by antelope hooves have a significant 
effect on soil texture, soil organi~ matter, litter decomposition, and water percolation? 
9.) If antelope are ex_cl~ded fror ~ grassland site, d~ other . 
components of the biotic community (e.g., rodents, msects, fungi, 
bacteria, etc.) expand their acti~ities and/or populations to 
compensate for the absence of[ large ungulate activity? 

II 55 



I 
1 0.) Is there an interactive effect between wildfire and antelope activity on the 
ecosystem attributes listed a bore? 
11 . ) Over the · long-term (se'{leral decades), what is the influence of climatic 
fluctuations on questions 1 - 1 ®? 

The research uses a replilbated, 2x2 factorial experimental design, in which the 
factors will be Burn/No Burn and !Pronghorn Present/Pronghorn Absent. These factors, 
in combination, form 4 distinct !treatments: 

1 .) No Burn, Pronghorn Present ( = Controls) 
II 

2.) No Burn, Pronghorn Absent 
3.) Burn, Pronghorn Present 

II 4.) Burn, Pronghorn Absent, 

Each of these treatment~ was replicated 4 times, for a total of 16 study plots. 
Each study plot was a 300m x 300m square (9 ha), separated from other study plots 
by at least 300 m. Eight of th 1~ 16 plots were fenced with barbed-wire to exclude 
pronghorn antelope; the other ~ight plots were left open. Eight plots (4 open plots, 
4 fenced plots) were subjecte& to controlled burns in 1993. Our purpose in this 
experiment was to simulate thJ natural sequence o·f wildfire occurrences·. As such, 
controlled burns took place II during the summer,· during periods of natural 
lightning-ignition events. BiotiG response variables were analyzed using Analysis of 
Variance procedures. [j 

II · 
On all 16 study plots, we sampled the vegetation at a number of scales. At the 

largest scale, satellite TM dat~! was acquired as part of the normal L TER program. 
Because each study plot contai

1

hed at least 100 pixels of TM data, we evaluated and 
compare entire plots among !!treatments. At a medium scale, low-level aerial 
photography from fixed-wing a:ircraft (taken during the fall of 1992) provided detail 
analyses of shrub/yucca/cactu~ survivorship and demographics, as well as patterns 
of wildfire influences. At a §mall scale, boom-mounted cameras were used to 
photograph 3m x 4 m permaneht plots, from which we analyzed percentage cover of 
vegetation by species using a~ image processing program (Khorus). Photographs 
were taken several times a yea~ during all years, and on burn plots, both immediately 
before and after the fires. Tempbrally-sequential images were used to estimate primary 
production on the study plots.[! All plots were examined in detail to ground-truth the 
remote imagery. Maps of perernial vegetation on the small, permanent plots will be 
constructed, allowing a detailed' analysis of long-term changes in species composition, 
percentage cover, biomass, po~ulation demographics and survivorship of individuals. 

S II I .II . . . I . d . d d h. ma mamma communrty composttton, popu atton ynamtcs an emograp tcs 
were sampled using live-trap,ll mark-recapture techniques. Each 9 ha study plot 

· contained a permanently marked trapping-web of 148 Sherman-type live traps. This 
trapping-web design was identi/bal to that of the webs currently in use on the Sevilleta 

II 
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I 
L TER project. Mark-recapture bata from the webs was ~sed in computing absolute 

~ . 
densities (using program DISTfi'NCE) of each species of small mammal (generally, 
rodents and occasional shrews). Traps were run for 3 consecutive nights during 
sampling periods. Sampling pe~iods occurred twice a year every year on the control 
and burned unfenced plots, and 1once every 3 years on the fenced plots. This variation 
in trapping effort is due to ?In anticipated slow response of the ecosystem to the 
removal of pronghorn antelope; hence, frequent sampling was not cost-effective for 
small mammal populations on these plots. 

Birds and lizard popu!Jions on the plots were sampled using line-transect 
observational data. Line trans~cts across all plots will be established and sampled 
seasonally (birds) or monthly (liiards) in all years. A trained observer will walk slowly 
along each transect in the earl~ morning (birds) and mid-day (lizards), and observe 
individual animals. Data recdrded for each individual included species, sex (if 
possible), age (adult/juvenile), [!perpendicular distance from the transect line, and 
position along the length of t~e transect. This data was used in the computer 
software package DISTANCE to compute absolute density estimates of birds and 
lizards on all treatments plots. 

Arthropod populations wer;e sampled with sweep nets (for foliage-dwelling species) 
and pitfall traps (for ground-dwglling species). Sweep samples were taken in late May 
(end of spring growing season) land in September (end of summer growing season). 
Pitfall traps were installed in learly spring of 1994. These traps were left open 
ccintinuou·sly, and sampled at 5-6 week intervals. Major groups of arthropods 
examined include spiders, scorf:?ions, centipedes, millipedes; and insects (particularly 
beetles, grasshoppers, true bug~, leafhoppers and aphids). This data allowed analyses 
of both arthropod community c~mposition and population dynamics of each species, 
as well as the arthropod respo~se to the various treatments. The results of these 
experiments should be of valuJ to the FWS in formulating both current and future 
management strategies for the![ Sevilleta NWR. The wildfire experiments answered 
questions concerning the inten~ional use of fire as a habitat management tool, and 
combined with the antelope stu~ies, also addressed hypotheses put forth by Mr. Alan 
Savory regarding "Holistic Res&urce Management'~ of rangelands. Detailed data of 

II 

antelope habitat selection and limpacts on rangeland vegetation and soil conditions 
should be useful in managing 1/populations of this species, and in determining the 
optimal carrying capacity of the eastern grasslands of the SNWR. Results might be 
extrapolated to western secti~1ns of the Sevilleta, and to other grasslands of the 
southwestern U:S. This study ilalso delineated the positive or negative influences of 
wildfires in determining the a~;undances, distributions and dispersal capabilities of 
woody vegetation into the grassland ecosystem. 

. I 
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11 DATA MANAGEMENT 

11. 1 Highlights 

II· 

I 

I 
The Sevilleta Research Field Station has been connected to the UNM campus 

II 

wide-area network via a f-1 link. Operations conducted from the field station 
are now transparent wit~ computing facilities on-campus. Current emphasis 
within the data managem

1
ent group at the Sevilleta LTER is on the development 

of data entry-QA/QC pro.brams/ and analytical processing programs. Most of 
these programs are beind developed in SAS (Statistical Analysis System) with 
a few being coded in C Jnd UNIX Shell Languages. 

II 
Trials are being run on a interface to the plant database which allows users to 
view I print1 or extract in~b~ rmation from the Sevilleta Plant Database- a similar 
design is progress for the

1 
bibliographic database. These two databases receive 

the most requests through the year. 

The main Sevilleta IMS sllrver has been upgraded to a DEC Station 5000/240 
to handle increased usJ1rs and application. The server performed well this 
summer under loads of 15-20 users at a time. 

Two new Sun comput~rs have been added to our remotely sensed data 
processing lab. A super high resolution machine was acquired to facilitate the 
developmentc;>f a high re§olution ortho-photo GIS layer described elsewhere in 
this document. 

·A data request tracking ~echanism has been put in place to monitor requests 
to data management and ease the process of filling them. See Below. 

11.2 Handling Requests 

Requests come to data ranagement in several forms including data/ software 
development/ analysis and tedhnical assistance. Each individual working in data 
management has specific goalsllfor the amount of time allocated to support areas and 
spends about 25% of their time providing technical assistance and training. First 
priority is given to the standard [1support functions like maintenance of long-term data. 
It is up to that individual/ irl! consultation with the Data Manager and Project 
Coordinating Panel (PCPL to m11ake decisions about the level of requests that can be 
handled given his goals and cu~rent constraints. It doesn't take many requests for a 
small data management organdation to be overwhelmed. As the project continues to 
grow, it is necessary to imple1ent procedures to deal with these requests. 

A request tracking progral has been implemented that helps the data management 
personnel to deal with requests! for information/ analysis/ etc. This accomplishes two 
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things 1) It relieves the OM personnel of the burden of juggling an enormous number 
of requests and 2) It allows the~ to work more productively towards the requests that 
are assigned. The pilot systemliof handling requests doesn't hinder anyones access 
to data or analysis tools - it sheuld provide a fair and systematic way to deal with 
requests and track their progreks. Upon receiving a request an individual can fill 
the request immediately or if ~h individual feels that he/she cannot, within his/her 
current scheduling, fill the requ':est, the request is passed 
into a "request mill" as docum~nted in the accompanying figure. There the request 
receives a resource review fron,l/the data manager and others to determine how much 
time and personnel should be required to fill it. The data manager will then carry the 
request to the PCP for consider~tion. Upon consideration by the PCP the request will 
be que' d for scheduling. Feedback will be given to the requestor throughout the 
process. Determination may be 1made that to fulfill the request there must be an input 
of additional resources. 

All requests are logged by receiving personnel into a request tracking database. 
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E. ADMINISTRATION 

1. Personnel 

I. Theodore M . Stans, Project Leader, GS-12 (EOD 2/22/83, PFT). 
2. Kenneth C. Wolf, Engineering Equipment Operator, WG-1 0 

(EOD 10/23/77, PFT) 
3. Ronald Cornwell, Maintenance Worker, WG-8 (EOD 11/7/86, PFT) 
4. Ann C. Bastion, Office Assistant, GS-6 (EOD 5/19/91, PFT) 
5 . Colleen McNerney, Refuge Operations Specialist, GS-9 (EOD 5/15/95, PFT) 
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I , 
Table 2. PERSONNEL SUMMAHY 

II 
YEAR PFT PP1if Temporary Total FTE's 

il 

1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 

2. Youth Programs 

4 
4 
4 
4 
5 
5 
5 
5 

0 
0 
0 
0 
0 
0 
0 
o, 

'I 

II 

II 
II 
" 

II 
Nothing to report. 1! 

3. Other Manpower Programsil 
li 

0 
0 
0 
0 
0 

·0 
0 
0 

4.00 
4.00 
4.00 
4.00 
~.00 
5.00 
5.00 
5.00 

The Americorps Program was ilenacted as part of the North American Free Trade 
A.greeme~t. The Sevilleta NWRiireceived one slot in this program administered by the 
.SCA. We had originally intended to bring on a student in October but the time lines 
were so short that the hiring wirldows were closed before we received responses from 
the community. We committecl to hiring one student in early January of '95 and 

II 

proceeded to develop a research project that would augment our current cooperative 
vegetation mapping project b~ing conducted with the University of New Mexico. 
(Sect. 0.5) !I 

li 

4. Volunteer Programs 
i 

II 

II 
The remote location of the reiuge has often been a major deterrent to many who 
would like to volunteer at Sevill1~ta. In spite of this fact, five individuals signed up as 
refuge volunteers in CY95. f-lthough 2 RV hookups are available at the refuge 
headquarters, we rarely support more than two volunteers at a time due to the lack 
vehicle support. II 

Three of the five volunteers cdlllected and compiled data for the refuge bird list. 
Weekly and biweekly transed~s were established and run throughout the year. 
Additional birders were recruit~d for the Christmas Bird Counts. · 

ii 
li 

Five volunteers assisted with v~rious maintenance and clerical projects. Of note Mike 
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Wall joined us in January of 1992. Since that time he has averaged 40 hours .per 
week, assisting refuge staff with various maintenance projects. This includes: 
welding, gate construction, vehicle maintenance, windmill repair, carpentry and 
fencing. Mike has been an invaluable resource over the past year and we are grateful 
for his assistance. 

Two volunteers worked through the summer and fall collecting soils and vegetation 
data to be used in truthing satellite photos. 
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5. Funding 

Much of our funding during FY p5 was targeted for specific tasks such as cost share 
and MMS. The station was able to accomplish all targeted tasks and meet all 
obligations during the past yeaL (Table 3}. . 

II 
Table 18

1

. FUNDING SUMMARY 
1 (In thousands} 
I 
II COST VOL WET-

FY O&M MMS FIRE SHARE PROG LANDS 1240 9110 9120 1132 TOTAL 

1990 155 
1991 188 
1992165 
1993 219 
1994 209 
1995 211 
1996 280 

14 
16 
38 
52 
66 
59 

'I 

11 
2tl6 

II 

1llo 
II 

9 

~ . 

. I 

1 
1 

20 

3.8 

.5 
2 
5 

2.3 
1.4 
7.0 

10 
169.5 
216.9 
239.9 
277.4 
276.4 
282.4 
280.0 

6. Safety If 

Ten safety meetings were held during CY 95. The meetings covered a variety of topics 
ranging from hearing and eye 8:rotection to hazardous materials handling, defensive driving 
and prevention of the Hanta Virus infection. Office Assistant Bastion served as collateral . 
duty safety officer and present~d the monthly meetings. Safety equipment was ordered as 
needed to replace that used dJring the year. 

Safety and Engineering collabo~~ated and conducted a hazardous materials inspection. The 
report that followed detailed sbme of our shortfalls. We are in the process of correcting 
these. The area that needed tHe most improvement was in the acquisition and filing of the 
MODS'. II 

7. Technical Assistance 

1

1 

A great deal of our time is spe~~ in this category. Since we offer an opportunity to conduct 
research, the refuge attracts several inquiries from a wide variety of people in the research 
community. There are approxiril,ately 57 research projects currently underway on the refuge. 
Many of these have specific re8uirements and in some cases require collaboration. We also 
assist in the development of protocol as well as facilitate networking among the various 
investiga~ors. I 
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I I 

8. Other Items I . . . . 
The ecosystem approach to mawagement does not frt well rn to th1s narrative format. Certain 
participants volunteered to rewrite the Ecosystem Plan. This turned out to be a much larger 
job than anticipated, but the PUlAN is a better document and hopefully will help us compete 
for the limited dollar resource. ~isted below is a short record of our 1995 accomplishments. 

I 

The Upper/Middle Rio Grande~ Ecosystem consists of 11 core field offices or service 
functions. We interact with s

1

other ecosystem teams and many members serve on more 
than one ecosystem team. As a

1
lteam, each member works toward a well defined ecosystem 

goal and set of objectives with their partners while keeping other participants advised of their 
If 

actions and accomplishments. Listed below are the various field stations, their partners, and 
projects, which are pieces of a ril,uch larger ecosystem puzzle. The various field stations also 
provided approximately $30,oo;p in direct funding fo1r endangered species or partner projects 
over and above targeted projects. 

II ,, 

Bosque del Apache and Seville~a NWRs 

Bosque del Apache worked Jith the following partners during the '95-'96 fiscal year: 
Department of Defence, U.s.ll Forest Service, Bureau of Land Management, Bureau of 
Reclamation, I.B.W.C., Universlity of New Mexico, 1\Jew Mexico State Forestry, Country of 
Mexico, D.U.M.A.C. (Mexico), !Heritage Program, Socorro Chamber of Commerce, City of 
Socorro, County of Socorro, Dulcks unlimited, Elk Foundation, Turkey Federation, and Turner 
Foundation. · 

The staff, volunteers and partnl~rs completed or initiated the following projects: Festival of 
the Cranes, restoration of 300 ~cres wetland (Bosque), initiated development of 300 ac. of 
wetland (EI Paso,TX), initiated development of wetland (DOD), information and technology 
transfer vfa various riparian co&ncils, and collaborative research in neotropical bird habitat 
fragmentation, bosque regene:ration mechanisms, helped address root social causes of 
wetland and aquatic losses in Ml exico, provided technical assistance and training in wetland 
ecology in Mexico, helped initikte valley-wide fire suppression plan in the Bosque, and in 
collaboration with many vario

1
Ls partners worked to develop an outdoor environmental 
II 

education center in Socorro (&ounty. While working with other service field stations, 
provided equipment, personn~l, and expertise to accomplish a wide variety of projects. 
Sevilleta participated in collabdrative research involving 20 universities from 3 countries; 
production of a 1 hour televisio~ special; assisted in 3 private lands projects in northern New 
Mexico; provided water contrbl structures for other private lands projects in Colorado; 
initiated a partnership with th~ BLM and State on upland restoration; participated in the 
restoration of a herd of desert 1;bighorn sheep with 2 other federal and state agencies; and 
initiated a comprehensive vegetative mapping project. 

II 

I' 
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I 

New Mexico and Colorado Ecollogical Services State Office 

Bosque Initiative- Over 30 parJers and $280,000 to preserve and enhance the native river 
bosque along the Rio Grande in&luding UNM, TNC, Heritage Program, State Forestry, BLM, 
University of New Mexico, NBS, Game and Fish, Forest Service, New Mexico Tech and many 
other grass roots organizations all with a single goal to preserve the "Bosque". 

Working as partners with the Follrest Service, NPS, BOR, BLM, University of Colorado, State 
Game and Fish, 3 Pueblos, Rio Grande Water Conservation District, Colorado Division of 
Wildlife, .and City of El Paso, Tf, we accomplished many projects. We developed a 300 
acre wetland using sewage efflu

1
ent; initiated 3 habitat restoration projects with the Pueblos; 

coordinated and assisted in th~ rescue of Gila Trout; worked with groups to save fragile 
aquifers from exploitation; parti:cipated in a closed basin project; and worked with 4 other 
ecosystems and 3 states on a 0-ide range of wildlife and resource issues. 

II 

il 
Dexter NFH and Tech. Center Mescalero NFH 

Forest Service and NM Game alld Fish - Reintroduction of Endangered G.ila Trout 
' ! 

i 

Alamosa/ Monte Vista NWRs I 

Collaborative efforts with the Rib Grande Water Conservation District, SCS, Jickeria Apache, 
and 19 private parties establis~ed 630 new wetland acres and 495 acres of nesting and 
loafing habitat adjacent to th~se wetlands in FY '95. Three of these projects were 
accomplished in northern Ne~~ Mexico where no private lands outreach had ever been 
accomplished prior to these efforts. This refuge complex has one of the most outstanding 
private lands programs in the n1ktion. · · 

. ~ 

Cooperative Extension/Law En,rrcement/Federal Aid 

Collaborative efforts with NMSU, 2 universities in Mexico, DOD, BOR, New Mexico Game 
and Fish, NPS, BLM, U.C.Davis~ 3 Pueblos, and New Mexico Parks Department produced a 
variety of products used by all ~arties ranging from Spotted Owl data, genetic information, 
mapping and GAP analysis. · 
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! 
San Andres NWR II 

Partnered with New Mexico Glame and Fish, City of Las Cruces, Jornada Experimental 
d . 

Station, NPS, NMSU, and BL~ for environmental education, wildlife census, wildlife 
management and habitat restor~tion. 

if 
I 

The various field stations gave freely of their personnel and resource dollars to accomplish 
a wide variety of projects produc!ing a positive effect toward the biotic resources and human 
community in Colorado and Ne.tv Mexico. 

II 
II 

i: 
I 
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F. HABI1ill\.T MANAGEMENT 

1. General 

This was the hottest yea~ in the past 104 years. Spring rains were almost non 
existent, summer rains w6re not sufficient to bring most warm season grasses 
into seed. This was folloJ.ed by a very late warm, dry fall. Early December had 
record breaking warm daVs. Precipitation during the last quarter was down by 
about 70%. 1

1 

2. Wetlands 

Although the refuge has no documented water rights, we are allowed 2 cubic 
feet per second flow (i~s per a written agreement with the Bureau of 
Reclamation) from Octob~r 1 to February 28. A major rehabilitation project of 
our 100 acre wetland ar~a was initiated this past summer to remove exotic 
woody vegetation such a

1k salt cedar and Russian olive. Heavy equipment and 
II 

manpower was furnished by Bosque del Apache. Sevilleta paid the salaries 
II • 

and fuel costs. To date, 2 months have been spent on this project. Estimated 
completion is scheduled for sometime in September, after which the unit will 
again be flooded. 11 

3. Forestlands I 

I 
Forest types represented on the Sevilleta NWR include Pinon/Juniper (Pinus 
edu!is)!(Juniperus mono~~erma) and Cottonwood (Populus fremontit} bosque. 

Two. areas characteristic lief the Pifion/Juniper habitat type include the Lad ron 
and the Los Pinos mountains. Common understory plants include side oats 
gram a (Bouteloua curtipJndu!a) and black gram a (Bouteloua eriopoda). Pinon 
seedlings are slowly e~fending their range. into an area once historically 
dominated exclusively by Juniper. Older pirion trees have been extensively 
studied by researchers td1 better understand widespread effects of the 1950's 
drought. f 

Native cottonwood bosqLe comprises less than 1% of the total habitat on the 
refuge. The majority df native riparian woodland has been replaced by 
monotypic stands of infroduced exotics such as Russian olive (E!eagnua 
angustifolia) and salt cedar ( Tamarix spp.). 

I 
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Six to ten year old fire on Ladrone Peak NM CM 7 /9 5 



4. Croplands 

Nothing to report. 

i 

5. Grasslands 1 

There are 94 species/vJieties of grasses that have been identified on the 
II 

refuge. Listed below are the 7 major genera in order of dominance: Bouteloua/ 
Oryzopsis/ MuhlenbergiaJ Hilaria/ $porobolusr Sc!eropogon/ and Aristida. 

1 . 
The predominant understbry grasses on the eastern two-thirds of the refuge are 
blue and black grama. [[ On the west side is a mixture of Aristida spp./ 
Sporobolus spp., Oryzopsis hymenoides, and Hilaria jamesii. 

II 

il 
Scleropogon brevifolius i~ often one of the first plants to re-establish severely 
eroded or blown out a~eas and is therefore highly visible in the more 
overgrazed/disturbed po~l~tions of the refuge 

6. Other Habitats 1 

Approximately one-third /of the refuge is cl.assified as desert shrub or mixed 
shrub. Mesquite (ProsGpis glandulosa), tour-winged saltbush (A triplex 
canescens), Creosote Bu§h (Larrea tridentata), and Dalea sp. are the dominant 
species. Other species ~resent include: scrub oak (Quercus turbinel!a), Rhus 

II 

spp., Apache Plume (Fal{ugia paradoxa) and Algerita (Berberis spp.). Ocotillo 
(Fouquieria splendens) a~:e present in three separate populations, representing 
the northern most distribution of their range in the Chihuauan desert. Opuntia 
spp. and Mammillaria spb. are present throughout the Sevilleta in all habitats. 
A Quercus/Rhus/Juniper'&s!Cercocarpus association exists on the slopes of the 
mountains and in washe§ at elevations above 5000 feet. 

II • I 
7. Grazmg 1. 

II 
As.ide from scattered incibents of trespass cattle, grazing by domestic livestock 
has not been permitted dn the refuge since 1973. 

8. Haying 

Nothing to report. 

II 
I' 

il 
'I 

II 

li 
II 
II 
I. 
II 
:! 
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Northern most extension of Ocoti llo in NM CM 7 /9 5 

Deep Well Fire 54.2 acres in size CM 7 /9 5 



9. Fire Management il 

One wildfire occurred in Dune, 1995. The 52 acre fire was ignited by lightning 
II 

and extinguished by raint1all. No time was spent on mop up. Black Grama was 
the predominant plant w,jthin the burned area. 

I' 
,I 

1 0. Pest Control 

Nothing to report. 

11. Water Rights 

Nothing to report. 
tj 

12. Wilderness and Spelbialized Areas 
II 

. The Sevilleta is manag~16 as a research natural area (RNA). A~tions were 
initiated to officially designate the area as an RNA, but the proposal was 
withdrawn until completi~m of a comprehensive management plan. Current land 
management follows th~ purpose for which the refuge was established as 
outlined at the beginnindl of this document. Conflicts that do arise result from 
those occasions when m~mbers of the research community disagree with us on 
these points and their stfudy protocols must be redesigned to meet our needs. 
When special interest g~oups make requests to use the refuge lands, each 
request is run through ailcompatibility test. 

13. WPA Easement Monitoring 
II 

Nothing to report 
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1 . Wildlife Diversity 

I 
I 

!1 
iJ 
I 

G. WILDLIFE 

II 

Volunteers Ross Teuber ~nd Pat Basham worked for five years gathering data 
for a refuge bird list. It ha1k been mostly throu~1h their efforts and those of other 
volunteers that we have [[a quality data set of the birds on the Sevilleta. We 
offi_c~ally published the _birr

1
d_list_in 1992. Twelve new species ~ere sight~d and 

venfted by a second srghttng tn 1993. After 1 0 years of trytng to venfy the 
presence of a Red Shouldered Hawk, we had 2 separate sightings in 3/92, a 

I[ 

sighting in 1994 and a srghting in 1995 .. 

To date, 75 species of reJtiles and amphibians, 217 avian species, 72 mammal 
species, and over 800 d1rthropods have been cataloged or collected on the 

refuge. 11 

2. Endangered and/or TLeatened Species 

Bald Eagles (Ha/iaeetus letcocephalus) occur as winter and spring visitors along 
the river. They are neve

1t present in high numbers. 
. ~ 

Whooping Cranes (Grul americana) occur from late November through 
February. They general!~ roost on mud flats behind the San Acacia Dam. 

A Peregrine Falcon (Falcoll[lperegrinus) was spotted along the river portion of the 
refuge for the ninth year. We have yet to document any Peregrines on upland 
sites of the refuge. Prai~ie Falcon (Falco mexicanus) sightings, however, are 

common. !f 

Southwestern willow-flybatcher surveys were conducted along po~tions 0f the 
Middle Rio Grande valle1 during the month of June. Ditch bank surveys on 
either side of the river Were completed from Bernardo to La Joya. Surveys 
were also conducted on ~he east side of the river from San Acacia Dam south 
to the refuge boundary ahd in certain areas of the La Joya State game refuge. 

II 
The portion of the river from La Joya south to the San Acacia Dam was not 

II 
surveyed due to a lack of suitable habitat/cover. No southwestern flycatchers 
were heard or observed ~long any portion of the survey routes. Few areas of 
suitable habitat (i.e., derl/se stands of willow) were found. The only exception 
was a small area .25 milJ south of the San Acacia Dam in which coyote willow 
(Salix exigua) was the d~minant vegetation. 

. I[ 
!II 

II 
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Mule Deer in Sepulatura Canyon 
(wrong date stamp) 

CM 9/95 



3. Waterfowl I 

Waterfowl use for 1995 :rras estimated at 10,000 use days. Use days were 
down due to the renovat,jon project and the inability to flood the area by fall. 
We have an agreement with the Bureau of Reclamation for a 2 second foot flow 
from October 1 through II February 28 on any given year. We would like to 
negotiate a water right f

1
or the entire year so that we could provide quality 

habitat year round, but u~fortunately the water rights for the entire Rio Grande 
system are over appropriated and we are a relative newcomer in the valley. 
There is a possibility thatlwe might be able to purchase that right in the future. 

I 

The 125-acre waterfowllrea provides feedin£1 and loafing for a wide variety of 
birds. The bulk of the usJ is by Mallard (Anas p!atyrhynchos), Northern Pintails 

II 
(A. acuta), Teal (Anas sp.), and Northern Shovelers (Anas clypeata). Other 
dabblers are present, bu~ in smaller numbers .. 

The American Coot (Fu!Ja americana) was present during much of the year. 
They are still actively huhted by some individuals. 

We have a small migrat~lv population of 50 Wood Ducks (Aix spOnsa). The 
birds arrive in early Octob1er and are present until mid-December. In years past, 
we considered ourselves! lucky to see 4-5 individuals. 

I 

Diving Ducks. were redresented by Canvasbacks and Redheads (Aythya 
va!isineria and A. ame1~icana). Lesser Scaup and Bufflehead (A. affinis, 
Bucephala. a/beola) are ~resent every year but in very low numbers. The 
Buffleheads are mainly s9ring migrants present from mid-February through late 
March. 1 

4. Marsh and Water Bir1s 

Species recorded during ~he year include: Great Blue Heron, Little Blue Heron, 
Green-backed Heron, Cattle Egret, Snowy Egret, Black-crowned Night Heron, 
Pied-bill Grebe, and DoLble-crested Cormorant. Sandhill Cranes roost on 
exposed sand bars alon~ the river during the winter months. 

'I 
5. Shorebirds, Gulls, Tejrns and Allied Species 

II 

Killdeer and Long-billed dDowitchers are observed infrequently along mud flats 
on the Rio Salado. il 

6. Raptors 
I 
I 
I 

Raptors observed on th~ refuge during CY 1994 included: 
I' ,I 
II 

!I 

II 
'· 
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I 

I 
II 

Northern Harrier, Sharp-shinnedffHawk, Cooper's Hawk, Swainson's Hawk, American Kestrel, 
Peregrine Falcon (La Joya Marsh), Golden Eagle, and Bald Eagle (La Joya Marsh). Great 
Horned owls and Burrowing ovJis were also observed. Known nesting species include the 
Red-tailed Hawk, American Ke~trel, and Burrowing Owl. 

II 
I' 

7. Other Migratory Birds 
:l 
lj 

!I 

Three new bird species were d~cumented on the refuge during CY 1994. They were the 
Band-tailed Pigeon, Black Ha{vk, and Calliope Hummingbird. No new species were 
documented in FY 1995. ([ 

8. Game Mammals 
!I 
:I 
:j 

i! 
[! 

One aerial pronghorn survey wa1s conducted during 'J 995. Pronghorn have nat been sighted 
on the west side of the refuge sihce the late 1960's. The survey was flown at approximately 
1 00-110 mph at an altitude o~ 100 feet AGL. A total of 175 animals were counted in 
November, much smaller num~~~r than was counted in 1994. Table 4 details aerial survey 
results for the past 8 years. :, 

i! 
, I , 

TABLE 4. IIAerial Pronghorn Survey Summary 

I YEAR BUCKS DOES FAWNS TOTAL I II 

1987 
:( 
:: 48 124 18 190 
I! 

1988 
II 

88 7 136 I 41 
il 

1989 il 39 128 16 183 

1990 1138 98 2 138 
II 

1991 ;: 170 70 11 251 ,[ 

II 

1992 II ,, 
I 

52 123 4 179 
I 

ll 

1993 il 31' 117 2 150 

1994 II 50 143 2 204 
i! 
II 
II 

1995 
II 

40 135 2 175 II 
II 

. I! 

There are an estimated 300 ~ule deer (Odocoileus hemionus) on the Sevilleta NWR. 
Populations are concentrated brimarily in the mountains. The addition of another wildlife 
watering unit on the east side 'liwill increase their distribution in lower elevation habitat. A 
small population of deer also e~ists along the Rio Grande in the rugged, but isolated La Joyita 
H"l II liS. rl 

I! 
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9. Marine Mammals 

Nothing to report. 

1 0. Other Resident Wildlife ,, ,, 
,I 
!i 

A javelina was observed on the ~~~fuge by UNM resea1·chers in 1993. The animal was feeding 
in Goat Draw canyon approximately .25 mile south of the windmill. This is the first sighting 
of a javelina in the 20 year hisirry of the refuge. 

The Mountain Lion (Felis conco{ror) population appears to be stable in number and sightings 
have been relatively frequent. 1he cats occur in both mountain ranges and there have been 
reports of them also on the Rio :prande above the San Acacia diversion dam. Several of the 
bighorn sheep transplanted in tre Ladrone Mountailils have been lost to lions. 

1: 
I 

11 . Fishery Resources 

Nothing to report. , 
" 

12. Wildlife Propagation and S~ocking 
I' 

Monitoring of the transplanted b~~ghorn sheep continued through the year. Coop Student Greg 
Knadle on contract with the State of New Mexico and Ecologist kept track of the animals 
until mid-year through radio tra&king. There appeared to be a good lambing season. Several 

II 
of the sheep transplanted in '93 without radio collars were spotted with lambs. Restricted 
access by the BLM has done a g:reat deal to provide these animals with the privacy they need 
to survive. 

ii 
d 13. Surplus Animal Disposal 11 ,, 
II 

Nothing to report. !I 

14. Scientific Collections 

il 
',·,I 

II 
ij 
II 

Sampling and collecting by UNM researchers is permitted only within collection webs. All 
species .noted off.t~ese webs afl~ entered in the .data ?a~ e. Nu~~rous sam~les are co.llected 
for use m determmmg phenotypic and genotypic va1nations Withm populations. Dunng the 
1995 sampling year, several P~bmyscus spp. were collected and tissues prepared for Hanta 
virus analysis at the Center fo~l Disease Control and the University of New Mexico. 
The Long-Term Ecological f3.esearch started museum collections on all mammal, 
herpetological, arthropod and 'plant specimens taken on the refuge in 1988. Part of the 
collections will be specific to th;b L TER. Collections will be held for future use in determining 
phenotypic and genotypic vari~tions within populations. Tissue samples and endoparasites 
are also collected. All speciniens are made available to other researchers. DNA tissue 

!I 
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i 
samples have been collected fo~ two years and will continue, providing funds are available. 
The collections are currently ho1~sed in the Museum of Southwest Biology at the University 
of New Mexico,· see Section D.l

1

5. . 

" II 

ll ,I 

II 

15.Animal Control 

Nothing to report. 

1 6.Markinq and Banding II 

Nothing to report. 11 

17. Disease Prevention and Co~trol 
!I 

Outbreaks of the Hanta virus ih the southwest prompted UNM researchers to take extra 
precaution when trapping and ~andling small rodents on the refuge. In addition to wearing 
protective clothing and respira:~ors, each researcher received a blood test, the results of 
which came ba~k negative indiiiating no prior exposure to the virus. 

H. PUBLIC USE 
!j 

1 General 11 

Public use is limited to waterfdNI and dove hunting in designated areas on the Rio Grande. 
Access to the various hunting a 1~eas is by foot. Because of the wetland rehabilitation project,· 
the area was not flooded and ~hus had no waterfowl hunting. In general, we have quality 
hunters in that the average pe~son typically will not walk in 1. 5 miles with decoys. 

I 
il 

2. Outdoor Classrooms - Stud.~nts 
II 
'i 

During ·1995 the refuge held 4i)?utdoor classroom sessions hosting a total of 80 students. 
Southwestern Indian Pueblos q~ New Mexico, brought 20 students, and 1 instructor to the 
refuge and spent 6 hours learrl

1
ing the various field techniques of plant density, percent of 

cover, plant identification, li~e transects, and data entry, and the aquatic sampling 
techniques of dissolved oxyge~, carbon dioxide, and carbonate concentrations. 

il 
3. Outdoor Classrooms - Teachers 

Nothing to report. 

4. Interpretive Foot Trails 

·Nothing to report. 
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5. Interpretive Tour Routes I 
The refuge has no tour routes per se, tours are given on weekends to organized groups such 
as Audubon, TNC, and local scHools. This past year, two 8 hour tours were conducted on 
the refuge. In most cases, pers&ns on the tours were more interested in a "show-me" type 
of tour rather than focusing on ~pecific research thrusts. The groups are generally kept to 
a maximum of 15 participants. Beyond that, we find it difficult to be as responsive to their 
questions as we would like to 1ie. 

6. Interpretive Exhibits/Demonstrations 
I 
I 

Nothing to report. 1 

7. Other Interpretive Programs I 

Nothing to report. 

8. Hunting 
i 

As stated in part 8.3 and H.1, t~e hunting area on the Rio Grande River now vests with the 
Service. Although small, the hurlting program has always been of high quality. Hunters have 

II 

to park on state lands or in a refuge parking area and walk 1.5 miles into a small wetland. 
They are rewarded with some e~cellent pass shooting or decoy hunting. Limited days and 
shooting hours ensure there are[!always birds in the area. The hunt was canceled this year, 
however; due to our wetland re

1
storation project. 

9. Fishing 

Nothing to report. 

10. Trapping 

Nothing to report. 

I 

I 

I 

I' 
I 

I 
11. Wildlife Observation 11 

II 
II 

Nothing to report. I 

I, 
12. Other Wildlife Oriented Redeation 

II 
Nothing to report. II 

II 
:i 
!I 

I 
8l 



13. Camping 

Nothing to report 

14. Picnicking 

,i 

il 
Nothing to report. 

II 
15. Off-Road Vehiclinq I 

Nothing to report. II 

16. Other Non-Wildlife Oriented Recreation 

Nothing to report. I 
I 

I 

II 

1 7. Law Enforcement 

We dedicated more time in CY95 to conduct law enforcement activities (waterfowl/ dover 
deer seasons) and experienced 

1~elatively little trespass. Four citations were issued trespass 
and hunting in a closed area tH1is year. Eight other citations were issued for various other 

II 

MBT violations that occurred off refuge. Kenneth \Nolf worked with the special agents in 
Albuquerque on a number of c&ses requiring surveillance and arrests. 

if 

18. Cooperating Associations l1 

Nothing to report. 

9. Concessions 

Nothing to report. 

1. New Construction 

I 

II 
II 

I. EQUIPMENT AND FACILITIES 

I 
II 

In collaboration with Ecological Services, engineering and contracting/ construction started 
on the captive propagation site for the Mexican Wolf. Five thousand linear feet of 14 foot 
tall chain link fabric was installed. The six management pens were s~parated in a spacial 
context to prevent suppressio~ of mating behaviors through visual cues by Alfa animals. 
There are seventeen 1 or gate§ with a man gate set in each and two thousand feet of 

II 

waterline for six watering facilities. A four foot wide apron extends 2r underground into each 
pen at a 45 degree angle. 

1

! 
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II 

From June, 1995 to January, 1!b96, we invested 3 to 4 hours a day to inspect the site. At 
the perception of the slightest cri[li_ticism, the contractor immediately complained to CGS. The 
welding was so sub-standard ~hat joints could be kicked apart with no effort. When 
inspectors noted the problem, t~e contractor complained about the inspectors. The finished 
product is good and will serve the purpose intended, although reaching that point has been 
extremely difficult. A suggestio:h for future projects would be to hire an inspector and allow 
that person authority to remedi~te site situations. 

li 
2. Rehabilitation 

I 
. Three major sections of refuge ri['[oad were completely rehabilitated. The Cebola_ Springs and 

Cottonwood crossings had 4'by 6' culverts added to hopefully end the annual washouts that 
prevent access to large portion of the refuge. Those portions of road were also widened, 
crowned and turnouts added. A third road se.ction in McKenzie Flats received major 
rehabilitation. The shoulders were reestablished. The road was also widened and crowned. 
In all, 20 miles ·.of the McKenziJ1 Flats road was completely reworked. 

One 2 mile section of road waJ! abandoned because of sever erosion and the presence of 
archaeological sites. The road ~as rerou~ed to the Rio Salado where trave_l will be restricted 
only about 1 0 days a year bec~1use of h1gh flows. 

Approximately 2 miles of new f~nce .;_,as constructed to replace a boundary fence that was 
in excess of 70 years old. Maint1

1

enance Worker Cornwell and Volunteer Wall completed the 
job in ~bout 2 months. I . . . 

Refuge personnel and volunteer~ constructed a heated and insulated stall for our fire truck. 
A loft was created for storage ar

11 

d seldom used property items. This will act as a secure fire 
cache. · 

Our old pistol range was reha~ilitated by refuge personnel and volunteers. Automated 
turning targets were added usirl

1
g plans designed by Firearms Instructor Kenneth Wolf and 

:u n: ;~~::::t::a~:: Enforcrent. 

Approximately 75% (132 mi.) Jf the refuge boundary fence was checked and repaired as 
needed. Fifty percent of our tim~ is spent on approximately 25% of the fence. Considerable 
time during FY 95 was spent [lin repairing/replacing post and wire fence. Much of the 
boundary is in very remote areas and horses must be used to haul materials to portions that 
need repairs. We have approxirlrately 60 miles of boundary fence that is becoming critical 
that it be replaced. All of this ~13nce will have to be accessed by horseback. 

Road wo;k began in early April[[and ended in late October. During the year, 170 miles of 
roads were graded at least once. Constant use by the research community can sometimes 

11 
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Drilling for Posts for Wolf pens CM 6 / 95 

Posts for pen 5 set in concrete CM 7 / 95 



Fraiming for the new Stall for the Fire Unit MW 3/9 5 



Washed out fence MW 1/96 

And resulting trespass MW 1/96 



New water storage tank at McKe nzie well 
Wrong date Stamp 

CM 10 / 95 



Tower repa i rs on Bronko Well 

·. ' 

-. . 
. -. ·· .... :- - . . .. · . ... . 

Water Control Structures built for 
Ecosystem Team 

MW 04 /9 6 

~· · - . · .. 

RC 4 /9 5 



i' 
be a problem during the rainy Jason. As a result, certain sections of road are closed to Jill 
entry at certain times in order d minimize ruts and subsequent erosion. Acceptance of this 

I' 
procedure by the research coni'munity was excellent. 

A three mile portion of White ~bnds Missile Range road #5 was treated to a major facelift. 
Culverts and turn-outs were ad~ed. A section of switchback that had eroded to less than 8 
feet in width was widened to ir 4 feet and culverts and drains installed to prevent future 
erosion problems. II 

Most of the roads on the SeviiiJta are old ranch roads. They have been flat bladed for many 
years and show it. Each year 0e designate a section or sections that are to be completely 
rebuilt. Where possible we rai~~ the road for better drainage and always add culverts and 
turn-outs. In all cases we striv~ to lessen erosive problems caused by heavy summer rains. 

!I 
All 11 windmills were serviced i/and repaired as needed. Only one was damaged by winds. 
Two cylinders were replaced and one well required new casing. 
New drinkers were added as n~eded. 

4. Equipment Utilization and Jeplacement 

Nothing to Report. 

5. Communications 

Nothing to Report 

6 Computer System 

II 

li 
.I 

'II 
li 

II 

!I 

II 
Refuge purchased a new Icon ~entium 75 Tower w/1 ~MB RaM/ 540MB HOD/ with monitor 
and keyboard for the Project Leader. MS-DOS 6.22 1 Windows 3.11 and WordPerfect 6.1 
were preinstalled in the syste~. 

7. Energy Conservation 

Nothing to Report. 

8. Other 

Nothing to report. 

II 

II 

il 
I 

I' 
II 
:I 
jl 
if 
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J.ll OTHER ITEMS 

1. Cooperative Programs ii 

Through Cooperative Agreeme~ts/ Special Use Permits or Easements/ the following groups, 
agencies and businesses were 1;active on the refuge: 

:[ 
!I 

University of New Mexico II 

New Mexico State Univer~;ity 
II 

New Mexico Institute of Mining and Technology 
,I 
li 
,I 

New Mexico Bureau of Miml
11 

es 

U.S. Geological Survey 
!l 

U.S. Soil Conservation Serl~ice 
'I 

li 
Bureau of Reclamation 

Chevron Pipeline Compan~ 
I[ 
II 

U.S. Forest Service il 

New Mexico Middle Rio G~ande Conservancy 

Socorro Natural Gas Com~any 
II 

Socorro Electric Cooperati~e 
N . I S . F d t. ii at10na c1ence oun a 19n 

if 

Plains Electric Company It 

~ i 

El Paso Electric Company ii 

il 
American Telephone and Telegraph Company 

U.S. West Direct Commu~ications 
II 
I 

:I 
Federal Aviation Administration 

li 
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' 

Northern Arizona Universit~ 
!i 
'I 
I] 

University of Colorado 'I 
It 
II ,, ,, Auburn University 

Kansas State University I' 
,I 

Department of Defense I 

i 
New Mexico Highway Depbrtment 

:r 
;l 

New Mexico Department o'f Game and Fish 

New Mexico State ForestrJ Department 

Department of Army - Whi~e Sands Missile Range 
:I 
II 

Bureau of Land Managemeht 
II 
il 

2. Other Economic Uses I] 
II 
II 

I' I Nothing to report. 11 

!I 
3. Items of Interest ' 

Nothing to report. 

4. Credits 

!j 

II 

it 
'I 
I' 

II 
The NAR was written by Ted Stans. 

" 
: 

K. FEEDBACK 

Nothing to report. 
II 
II 
I[ 
:r 

II ,I 
'I 
II 
i 

II 
[I 
:! 
lj 
I, 
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