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INTRODUCTION 

Sandia  L a b o r a t o r i e s  , Albuquerque , New Mexico, has  been conduct ing  

e x p l o r a t o r y  d r i l l i n g  o p e r a t i o n s  f o r  a Waste I s o l a t i o n  P i l o t  Program (WIPP) 

i n  s o u t h e a s t e r n  New Mexico f o r  a yea r .  (See Fig.  1-1 and 1-2.)  

P r i o r  t o  t h e  e s t a b l i s h m e n t  of such a program, Sandia  L a b o r a t o r i e s  

i n i t i a t e d  an  envi ronmenta l  s tudy  t o  serve as a b a s e l i n e  f o r  e v a l u a t i o n  of 

t h e  impact of  t h e i r  f u t u r e  a c t i v i t i e s  i n  t h e  Los MedaGos area. Much o f  

t h i s  area has  been i n f l u e n c e d  by human a c t i v i t i e s  ove r  a long  p e r i o d ;  

consequent ly ,  t h e  b a s e l i n e  d a t a  does n o t  r e f l e c t  p r i s t i n e  c o n d i t i o n s  b u t  

r a t h e r  t h e  p r e s e n t  , r e l a t i v e l y  d i s t u r b e d  c o n d i t i o n  o f  t h e  environment.  

T h i s  s t u d y  t h u s  p r e s e n t s  a d e s c r i p t i o n  of  t h e  p r e s e n t  l eve l  of human impact .  

Sandia  c o n t r a c t e d  f o r  t h i s  s tudy  w i t h  t h e  New Mexico Environmental  

I n s t i t u t e  ( M I ) .  This  p r o g r e s s  r e p o r t  p r e s e n t s  t h e  p r e l i m i n a r y  r e s u l t s  

o f  t h e  s t u d y  conducted from August 1975 t o  A p r i l  1976 by NMEI. 

Desc r ip t ion  of t h e  Area 

The Los MedaGos s tudy  area i s  l o c a t e d  i n  s o u t h e a s t e r n  New Mexico, 

approximate ly  2 7  m i l e s  east  of  Carlsbad. 

i s  i n  Eddy and Lea c o u n t i e s .  

The 72 sq m i  e x t e n s i v e  s t u d y  s i t e  

The i n t e n s i v e  s tudy  s i t e  i s  a 3-sq m i  area, 

most of  which i s  w i t h i n  t h e  extensive s tudy  s i t e  (Fig.  1-2) .  

A r e l a t i v e l y  w e t  season  lasts from May through October ,  and approximate ly  

75 p e r c e n t  of t h e  t o t a l  p r e c i p i t a t i o n  f a l l s  w i t h i n  t h i s  p e r i o d ,  Winter  i s  

t h e  d r i e s t  season  w i t h  February b e i n g  t h e  d r i e s t  month. 

t h e  warmest month and December t h e  c o l d e s t .  

J u l y  i s  normally 

The average  monthly t empera tu res  

vary f a r  less from y e a r  t o  y e a r  t h a n  t h e  average  monthly p r e c i p i t a t i o n .  The 

l e n g t h  of  t h e  f r o s t - f r e e  season  averages  approximately 220 days.  

The e x t e n s i v e  s tudy  s i t e ,  c e n t e r e d  a t  approximately 32"20'N, 103"45'FJ, 
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ranges  i n  e l e v a t i o n  from 3 , 2 8 1  f t  i n  t h e  southwes tern  c o m e r  t o  3,806 f t  

i n  t h e  n o r t h e a s t e r n  c o m e r .  The Spanish word "MedaGos" means sand  h i l l s  

and t h e  term a p t l y  d e s c r i b e s  t h e  area. Most of  t h e  topography i s  undu la t ing  

t o  g e n t l y  r o l l i n g  sand  h i l l s .  I n  a few areas l a r g e  sand dunes are p r e s e n t .  

The v e g e t a t i o n  of  t h e  area is  t y p i c a l l y  of Southern  Desertic sandy s o i l s .  

P o t e n t i a l l y  t h e  area s u p p o r t s  t a l l  and mid-grasses o f  t h e  Andropogon, 

Bouteloua and Sporobolus  genera  w i t h  va ry ing  amounts of  Artemisia and 

Quercus p r e s e n t .  Through p a s t  management, t h e  g e n e r a l  v e g e t a t i v e  s i t u a t i o n  

has  s h i f t e d  from t h e  p o t e n t i a l .  Artemisia, guercus  and P rosop i s  have 

i n c r e a s e d  w i t h  s h o r t - s t a t u r e d  p e r e n n i a l  g r a s s e s  and l a r g e  amounts o f  annual  

g r a s s e s  and f o r b s  a l s o  p r e s e n t .  

14 



A I R  RESOURCES 

Climate  

The Los Pled&os s tudy  s i t e  h a s  a semi-arid c o n t i n e n t a l  c l i m a t e  charac-  

t e r i z e d  by l i g h t  p r e c i p i t a t i o n ,  abundant s u n s h i n e ,  low r e l a t i v e  humid i ty ,  

and t empera tu res  w i t h  a w i d e  annual  and d i u r n a l  range.  I t  i s  in t h e  

S o u t h e a s t e r n  P l a i n s "  c l i m a t o l o g i c a l  s u b d i v i s i o n  of Yew Mexico (Tuan e t  a l .  II 

1969) ;  t h i s  s u b d i v i s i o n  covers  t h e  s o u t h e a s t e r n  p a r t  o f  New Mexico. 

The f r e q u e n t l y  c l e a r  s k i e s  and t h e  normally low humidi ty  a r e  conducive 

t o  r a p i d  ground r a d i a t i o n  a f t e r  sundown. Consequent ly ,  summer n i g h t s  a r e  

u s u a l l y  comfor tab ly  cool .  

The c lear  weather  i s  e s p e c i a l l y  n o t i c e a b l e  i n  w i n t e r  when 70-75 p e r c e n t  

o f  t h e  p o s s i b l e  sunsh ine  is normally recorded.  

g r e a t e r  t han  90 p e r c e n t  of t h e  p o s s i b l e  monthly sunsh ine  t o  be  expe r i enced  

du r ing  t h e  f a l l  and w i n t e r  months (U. S.  Dept o f  Commerce, Weather Bureau 

1959) .  

It  i s  n o t  uncommon f o r  

The Los i.led&os s tudy  s i t e  i s  approximate ly  midway between Hobbs an2 

Carlsbad.  The c l i m a t o l o g i c a l  d a t a  from t h e s e  two c i t i e s  shou ld  g ive  long- 

term g e n e r a l  i n fo rma t ion  f o r  t h e  s t u d y  s i t e .  

summaries of  c l i m a t o l o g i c a l  d a t a  f o r  Car l sbad  and Hobbs , r e s p e c t i v e l y .  

P r e c i p i t a t i o n  

Tables  2-1  and 2-2 are 30-year 

Approximately 75 p e r c e n t  of t h e  p r e c i p i t a t i o n  i n  t h e  area occur s  from 

The Gulf of Mexico s u p p l i e s  most of t h e  moi s tu re  t o  

J u l y  and August are dominated by a s t r o n g ,  

b 

May through October .  

t h e  S t a t e  du r ing  t h i s  pe r iod .  

i n f l u x  of m o i s t ,  u n s t a b l e  a i r  from t h e  Gul f ,  and p r e c i p i t a t i o n  occur s  

f r e q u e n t l y  as l o c a l i z e d  a f t e rnoon  and evening thundershowers .  

15 



F Table  2-1. C l ima to log ica l  summary f o r  Car l sbad ,  New Mexico (1931-1960). 
Q) 

I 

L a  t i  t ude : 
Longitude : 
E l e v a t i o n  (Ground) : 3,120 f t 

32"25'N 
10 4 " 1 4 ' W 

Junr S S .  9 153.9 1:g.S 
July 56. 1 66 .  7 8 1 . 4  

NOV. ' i 6 35 3 51.5 S 2  11934 
Dee. 1:0:2 129y3 144.7 1 BB ;I933 - -l; ---- , :953 

June Feb. 
Year 7 t . S  4 7 . 4  6 3 . 2  l i l  ,1939 :933 i l l  I 

*Less than one half. 
** Base 65' F (estimated). 
(a) Average length of record, ycars. 

24 1939 
24 1934 
4 5  1531 
53 1 9 3 5  
5 2  19:5 
35 11942 
23 19:3 

- i 1 IS57 

- 

s 
8 
f 
3 
U 

2: 
30 
CCO 
4 6 0  
3 2 0  
1?0 
0 
0 
0 
0 
0 

100 

6 3 0  

2700 

--. 

4 1 0  

- 

I 1 

0.54 1 . 6 5  

1.53 1 3.70 1946 
i . 5 5  ! 2 . 2 5  1950 
1.2;  2. 15 1942 
1.34 2.35 1932 
1 . C 1  I 4 .30  1945 
0 .35  0.90 1544 

0 .47  1 1::; , 18% 
Oct. 

12.43 1845 

P 
. l  

.E i 
2 ;  - 
30 

I 
I 
1 
1 
3 
2 
3 
3 
3 
3 
I 
1 

23 

I 

I 22 * IS 
* E  
0 1  
0 0  
0 0  
0 0  

T Trace, an amount .too small to rxasure. 
+Also on earlier dates, months, or years. 
4 Partial year's record considered. 

Source:  Von Eschen 1961 
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Thc average annual  p r e c i p i t a t i o n  i n  Car l sbad  i s  1 2  i n c h e s ,  and i n  I i o b b s  

15  i n c h e s .  Wide v a r i a t i o n s  i n  annual  p r e c i p i t a t i o n  are  common i n  t h e  area.  

For example, Car l sbad  h a s  an annual  range o f  2.95-33.94 i n c h e s  i n  o v e r  63 

y e a r s  o f  recorded  weather  d a t a  ( U .  S .  Dept. of  Comnerce, Xeather  Eureau 1959). 

P r e c i p i t a t i o n  d a t a  from t h e  Potash Covpany of America r e f i n e r y  (Table  

2-3) and t h e  Car l sbad  a r e a  (Table  2-4) average 12.6 i n c h e s  annual ly .  7hesc 

d a t a  i n c l u d e  areas su r round ing  t h e  proposed s i t e  and shoulc' r e f l e c t  t h e  

annual  p r e c i p i t a t i o n  f o r  t h e  s i t e  i t s e l f .  

Temp era  t u r e  

Car l sbad ' s  h igh  tempera tures  exceed 90°F on c o s t  days between mid-:.:a;i 

and mid-Septenber. The d a i l y  tempera ture  range i s  g e n e r a l l y  30 degrees  o r  

n o r e ,  and most n i g h t s  are c o o l .  Ilobbs' c l i m a t e  i s  sorewhat  more t e n p e r a t € ,  

b u t  tne surmer daytime tempera tures  s t i l l  exceed 9Q°F  two-thirds  of t h e  

t i m e .  (See Tables  2 - 1  a n d  2-2.)  

The l e n g t h  o f  t h e  f r o s t - f r e e  season  i n  Car l s jad  averages  223 days an< 

h a s  v a r i e d  from 217 t o  2 4 1  days (Tuan e t  a l .1963) .  

Kinds 

Wind speeds  are normally moderate ,  a l though r e l a t i v e l y  s t r o n g  winds 

o f t e n  accompany f r o n t a l  a c t i v i t y  du r ing  t h e  l a t e  w i n t e r  and s p r i n g  months. 

During t h i s  p e r i o d ,  winds may exceed 30 miles p e r  hour  f o r  several  h o u r s ,  

and peak speeds  over  50 r i l es  p e r  hour  are n o t  uncomon (L?. S.  Dept. o f  

Comnerce, Weather Bureau 1959).  

Wind speed  and d i r e c t i o n  d a t a  f o r  Eobbs ( t h e  c l o s e s t  c i t y  w i t h  such  

d a t a  a v a i l a b l e )  are p resen ted  i n  Table  2-5. The wind w a s  from a s o u t n e r l y  

c i r e c t i o n  about  54 pe rcen t  of t h e  t i m e ,  and t h e  wind speed  was between 7 

and 1 6  k n o t s  6 3  p e r c e n t  o f  t h e  t i m e .  
n 
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Table  2-3. P r e c i p i t a t i o n  a t  t h e  Potash  Company of  America r e f i n e r y ,  
19 36-1974. 

T o t a l  i n c h e s  Year T o t a l  i nches  Year 

19 36 
1937 
1 9  38 
1 9  39 
1940 
1 9 4 1  
1942 
1943 
1944 
1945 
1946 
1947 
1948 
1949 
1950 
195 1 
1952 
195 3 
195 4 
1955 

11.31 
13.66 
12.18 

9.96 
11.66 
32.37 
16.29 
11.02 
15.84 
6.94 
9.99 
5.99 

11 .21  
13.68 
10.36 

8.14 
7.07 
7.27 
8.30 

17.55 

1956 
1957 
195 8 
1959 
1960 
1961 
1962 
196 3 
1964 
1965 
1966 
196 7 
1968 
1969 
19 70 
1971 
19 72 
19 73 
19 74 

17.55 
7.21 

24.32 
11.45 
23.42 
10.46 

8.98 
11.81 

6.12 
16.58 
12.39 

8.03 
15.68 
19.95 
12.77 
18.18 
14.67 
14.54 
20.50 

Source: Po ta sh  Company of America Ref inery  Records 1975. 

Tab le  2-4. Annual p r e c i p i t a t i o n  d a t a  i n  Car l sbad  area,  1953-1971. 

S t a t i o n  Annual Annual Extreme P e r i o d  
Analyzed Average High Low 

Car l sb  ad 1953-71 10.34 2 1  3.5 

Po ta sh  Mine (Duval) 1955-71 13.52 29 7.8 

Po ta sh  Mine (PCA) 1955-71 13.79 24 6 . 1  

1955- 71 11.33 2 1  4.6 J a1 

Source: D r a f t  Environmental  Ana lys i s  Record of Po ta sh  P l a n t s ,  BLM 1974. 
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Table 2-5. Annual wind frequency d i s t r i b u t i o n  for 1949, 1953, 1954* (Summary) 
f o r  Hobbs , New Mexico. Speed is  i n  knots. 

Greater 
Direction 1 - 3  4 - 6  7 - 10 11 - 16 17 - 21 h m  21 AVG SPD =At 

N 

hiE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 

ssw 

127 

46 

154 

50 

143 

71 

249 

76 

216 

45 

sw 179 

wsw 57 

W 84 

WKI 45 

pik' 125 

!xn 28 

AVC 2.8 

nrCAL 1745  

TOT% NUXBER OF OBSERVATIONS 

W A L  NJUYdEH OF CALMS 

n 

206 

83 

232 

81 

219 

192 

447 

211 

465 

266 

366 

104 

122 

77 

213 

72 

4.9 

3362 

26264 

561 

30 3 

202 

492 

234 

4 1  3 

427 

1206 

186 

1615 

866 

1254 

428 

478 

213 

521 

165 

8.8 

9689 

266 

241 

405 

217 

244 

284 

687 

825 

ioai 

579 

152 

387 

27 3 

172 

260 

135 

13.5 

6810 

169 

173 

204 

75 

69 

71 

219 

3 38 

383 

202 

421 

216 

101 

79 

171 

78 

18.0 

2969 

56 10.6 

76 13.1 

89 11.0 

23 10.9 

7 8.8 

12 9.6 

25 9.6 

71 11.7 

26 10.4 

59 10.7 

220 11.5 

151 13.1 

77 11.0 

95 12.6 

93 10.7 

40 11.8 

25.3 10.7 

1122 

1107 

82 3 

1576 

680 

1095 

1057 

28 33 

2307 

3788 

2067 

3192 

1343  

1135 

681 

1395 

518 

* Only deea vhfch provides stability claesfficationo. 

n 

20 



A i r  S tandards  

A major  problem i n  sou the rn  New Mexico i s  t h e  h igh  amount of  suspended 

p a r t i c u l a t e s  i n  t h e  a i r .  Most of  t h e  p a r t i c u l a t e  matter i s  i n  t h e  form of 

dus t  from unpaved roads and from dry t o p s o i l  w i t h  l i t t l e  v e g e t a t i o n  exposed 

t o  s t r o n g ,  t u r b u l e n t  winds.  Tables  2-6 and 2-7 cove r  t h e  F e d e r a l  and t h e  

New Mexico a i r  q u a l i t y  s t a n d a r d s ,  r e s p e c t i v e l y .  Table  2-8 is  a summary of 

t h e  ambient a i r  q u a l i t y  o f  t h e  area su r round ing  t h e  s t u d y  s i t e .  The 

p a r t i c u l a t e  c o n c e n t r a t i o n  f o r  most a r e a s  i n  s o u t h e r n  New Mexico exceeds 

t h e  New Mexico s t a n d a r d s  a t  l e a s t  once. 

For  any area where r ead ings  were t aken ,  t h e  SO2 and NO2 c o n c e n t r a t i o n s  

d i d  n o t  exceed t h e  New Mexico a i r  q u a l i t y  s t a n d a r d s .  

s i t e  (Table  2-9) o v e r  a three-month p e r i o d  w a s  w e l l  below t h e  S t a t e  l i m i t s  

Data from t h e  s t u d y  

f o r  SO2 and NO2 c o n c e n t r a t i o n s .  

Rad ioac t ive  Releases  

The two sources  of r a d i o a c t i v e  releases t o  a i r  o r  water are (1) human 

and (2) n a t u r a l l y  occur r ing .  The proposed F e d e r a l  r e g u l a t i o n s  (under  t h e  

S a f e  Dr inking  Water A c t ,  Pub. L. 93-523) f o r  t h e  m a x i m u m  contaminant  levels  

f o r  r a d i o a c t i v i t y  i n  water are i n  Table  2-10. With t h e  excep t ion  o f  radium, 

the  contaminants  are grouped by t h e  type  of r a d i o a c t i v e  decay r a t h e r  t han  

by i n d i v i d u a l  s p e c i e s .  

a l p h a  p a r t i c l e  a c t i v i t y .  The most f r e q u e n t  contaminants ,  s t ront ium-90 and 

tritium, are depos i t ed  on s u r f a c e  waters. 

But radium is a l s o  accounted f o r  i n  t h e  g ross  

Although t h e  F e d e r a l  a i r  s t a n d a r d s  are n o t  r e a d i l y  a v a i l a b l e ,  Table  

2-U is  a compi la t ion  o f  maximum p e r m i s s i b l e  a i r  c o n c e n t r a t i o n s  of  many 

r a d i o a c t i v e  materials (Benedict  and P i g f o r d  1957) .  F e d e r a l  a i r  r e g u l a t i o n s  

shou ld  b e  s imilar  t o  t h e  l i m i t s  i n  t h i s  t a b l e .  
21 



Table 2-6. Fede ra l  primary and secondary a i r  q u a l i t y  s t anda rds .  
ments are expressed  i n  micrograms p e r  cubic  meter (llg/m ) except  
f o r  t hose  f o r  carbon yonoxide,  which are expressed  i n  mi l l ig rams 
p e r  cub ic  meter (mg/m ). Equiva len t '  measurements i n  p a r t s  pe r  
m i l l i o n  (ppm) are given f o r  t h e  gaseous p o l l u t a n t s .  

A 1 measure- 3 

~~ ~ 

Pollutant Primary Secondary 

particulate Matter 
Annual geometric mean 
Haximum 24-hour concentration* 

Sulfur Oxides 
Annual arithmetic mean 
Maximum 24-hour concentration' 
Haximum 3-hour concentration* 

Carboil Monoxide 
H a x i m i  8-hour concentration* 
Maximum 1-hour concentration* 

Photochemical Oxidants 
Maximum 1-hour concentration' 

Hydrocarbons 
Haximum 3-hour (6-9 am). 

concentration* 

Yitrogen Oxides 
Annual arithmetic mean 

75 
260 

80 t.03 ppm) 
365 (.14 ppn) 

160 ( - 0 8  ppm) 

100 (.OS ppm) 

60 
150 

60 ( a 0 2  
260 (.1 ppm) 

1,300 ( .5 ppm) 

same as primary 

same as primary 

same as primary 

same as primary 

Not to be exceeded more than once a'year. 

Primary: Levels of air quality necessary to protect the public health with an 
adequate margin of safety. 

Secondary: Levels of air quality necessary to protect tne public welfare from 
any known or anticipated adverse effects of a pllutant. 
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Table 2-7. New Mexico ambient a i r  q u a l i t y  s t anda rds .  

201.'Ambient Air Quality Standards 

A. The maximum allowable concentrations of total suspended particulate 
in the ambient air are as follows: 

h x i n u i n  Concentration 

3 

3 

1. 24-hour average 150 ug/m 

2. 7-day average 110 ug/m 

3. 30-day average 

4. annual geometric m e m  

90 ug/m 3 

60 ug/m 3 

8. When one or nore of the following elements are ?resent in the total 
suspended particulate, the m a x i m u i 7  allowmi+ Zoncrntratiocs of the 
elements involved, based on a thirty-lay avezace, are as follows: 

1. beryllium 

2. asbestos 

3. heavy metals 
(total combined) 

Haxi31~u Concentration 

3 

3 

3 

0.01 ug/m 

0.01 ug/m 

10 u g h  

C. The maxinun allowable concentrations of :he following air contaminants 
In the ambient air are as follows: 

Maximum Concentration 

1. sulfur dioxide 
(a) 24-hour average 0.10 ppp 
(b) annual arithmetic average 0.02 ppm 

(a) for the state, except the 
Peeos-Permian Basin :.ntrastate 
A h  Quality Control Region 
(1-hour average) 0.003 ppm 

2. hydrogen sulfide 

(b) for the Pecos-Permain 
Basin Intrastate Air 
Quality Control Region 
(+-hour average) 0.100 ppm 

(c )  after January 1, 1976. for 
within corporate linits of m n i -  
clpalities within the ?ec=s-?emian 
Basin Intrastate Air c.mii:p Cant-o? 
-ion (+-hour average 0.030 ppa 

(d) after January 1, 1918, fcr 
within five miles of tae carporate 
1 h i t s  of nun ic i pa 1 L c i e s i nq 
a population of greatoz chan 
twenty thousand and w i z ; ? ~ n  =!e 
Pecos-Permian % S i n  1zt:astare 
Air Quality Csntrol ?.eqmn 
(+-hour average) 0.036 ppm 
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Table  2-7 (Cont.). 

3. to ta l  reduced  s u l f u r  

( a )  f o r  t h e  state e x c e p t  t h e  
Pecos-Permian S a a i n  I n t r a s t a t e  
A i r  Q u a l i t y  C o n t r o l  Region, 
i n c l u d i n g  hydrogen s u l f i d e  
(:-hour a v e r a g e )  

(b) for t h e  Pecos -Pe rx ian  
B a s i n  I n t r a s t a t e  A i r  Q u a l i t y  
C o n t r o l  Region, e x c e p t  f o r  
hydrogca  s u l f i d e  (+-hour  
a v e r a g e )  

0.003 ppm 

0.010 ppm 

(c) a f t e r  J a n u a r y  1, 1976, 
f o r  w i t h i n  c o r p r a t e  lisits 
o f  m u n i c i p a l i t i e s  w i t h i n  the 
Pecos-Permian S a s i n  I n t r a s t a t e  
A i t  Q u a l i t y  C o n t r o l  R q i o n ,  e x c e p t  
f o r  hydrogen s u l f i d e  ($-hour  
a v e r a g e )  0.003 ppm 

( d )  a f t e r  J a n u a r y  1, 1978, 
f o r  w i t h i n  f i v e  m i l e s  of t h e  
c o r p o r a t e  limits of m u n i c i p a l i t i e s  
h a v i n g  a p o p u l a t i o n  of g r e a t e r  
t h a n  twenty thousand and 
w i t h i n  the Pecos-Permian B a s i n  
I n t r a s t a t e  A i r  W a l i t y  C o n t z o l  
Region,  e x c e p t  hyclrogen s u l f i d e  
(+-hour  a v e r a g e )  0.003 ppp 

4. Carbon monoxide 

(a) 8-hour a v e r a g e  8.7 Ppm 

(b) 1-hour  a v e r a g e  13.1 ppm 

5.  N i t r o g e n  d i o x i d e  

(a) 24-hour a v e r a g e  0.10 ppm 

(b) a n n u a l  arithmetic a v e r a g e  0.05 ppm 

6 .  Photochemica l  o x i d a n t s  
(1-hour a v e r a g e )  0.06 ppro 

7. Non-methane hydrocarbons  
(3-hoU ave rage )  0.19 ppn 

D. On an annual  a v e r a g e ,  t h e  s o i l i n g  i c d e x  s h a l l  n o t  exceed 0.4 
cohs*/1000 l i n e a r  f e e t  o f  air. 

ecohs :  c o e f f i c i e n t  of  haze ,  t h e  q u a n t i t y  of  l i g h t  s c a t t e r i n g  
s o l i d s  c a p a b l e  of producing  an o p t i c a l  d e n s i t y  of  0.01  when 
t h e  amount of l i g h t  t r a n s n i t c e d  through t h e  spot of d u s t  
c o l l e c t e d  on t h e  t a p e  of a smoke sampler  is measured i n  
a s u i t a b l e  d e n s i t o m e t e r .  

n 

From S e c t i o n  Number 201 of t h e  Ambient Air m a l i t y  S t a n d a r d s  and 
A i r  Q u a l i t y  C o n t r o l  X e g u l a t i o n s  adopted  by t h e  N e w  Xexico H e a l t h  
and S o c i a l  S e r v i c e s  Board on Zanuary 23, 1370,  as amended. 



T a b l e  2-8. SuFIcary of ambient a i r  q u a l i t y  i n  Pecos-Pendm Easin i n  r e i n t i s n  t o  - i r  qua l icy  standards .  
~ 

S t a t i o n  

A r t  Js ia  1972 GO (19)d &72* 

1974 62* (15) 9a 
1973 b 33 2 (3) 2 

6 (7)  21 0.027 0.017 (16) 

Ca r l eb  ad 1971 70* ( 2 0 )  105 
1972 62* ( 4 : )  275*  
1573 42 (15) €6 
1574 63” (14) 111 

5 
5 0.016 (16) 0.037 

C l O V i S  19 70 7 6 *  ( 5 1 )  4Y5* 
19 7: 102* (21) 1 ~ 5 ”  
1972 99* ( 2 0 )  1bO* 
1 Y  73  54 ( 5! 12Y 
19 74 Si*  ( 7) 101 

~ ~ 

Erniico 19 74 b 5,s 5 (7) 21 

Hobbs 19 70 58 (23) 147 
1972 44 ( 5 )  233* 
1 9 i 3  33 ( 5) 58 
19 74 5 3  (15) 154*  7 (5) 1 3  

J a l  1974 63* (13) 230* 5 (11) 21’ 

Cooper Ranch 1973 b 262* 
1974 112* (29) 3G6* 9 ( 3 )  5 2  0.016 (19) 0.043 

Lovington 1973 34 (6) 95 
19 74 b 65 

Roewell 1971 115* (7) 211* 
19 72 6S* (20) b32* 
1973 b 52 
1974 54 (11) 67 2 ( 2 )  3 

Smith Ranch 1974 37 (13) 133 

a - nos. i n  () represent  no. of nrasurewnts .  
b - i n s u f f i c i e n t  mzsurrl?.z.te ;o  allow cnicLintion a f  m a n  
* = exceeds New >!exis0 szancard 

Source: U. S. Departnent o t  :he I n t e r i o r ,  Bureau of Land Nanagemnt 1975. 



Tab le  2-9. SO and NO2 c o n c e n t r a t i o n s  from t h e  Los MedGos s t u d y  s i te .*  2 

3 Date Concen t r a t ion  (pg/m ) 

1-2 7- 76 
2-5-76 
2-12-76 
2-18-76 
2-20- 76 
2-24-76 
3-04-76 
3-11-76 
3- 18- 76 
3-24- 76 
3- 31- 76 
4-06-76 
4-14- 76 
4-20-76 
4-21-76 
4-26-76 

0 .o 
0.0 
0.0 
4.63 
5.4 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

14.58  
0.0 

12.15 
0.0 
0.0 

13 .07  
24.96 
46.2 
26.4 
38.5 
54.56 
34.72 
20.57 
19.84 
20.05 

4.96 
29.76 

0 .o 
43.4 
44.64 
19 .68  

*Source: Sandia  L a b o r a t o r i e s  Records.  

Table  2-10. Maximum contaminant  l eve l s  f o r  r a d i o a c t i v i t y .  

Contaminant Le ve 1 

Combined Radiuw226 and Radium-228 5 p i c o c u r i e s  p e r  l i t e r  

Gross a l p h a  p a r t i c l e  a c t i v i t y  
( i n c l u d i n g  Radiuw226) 

Eeta P a r t i c l e  and photon r a d i o -  
a c t i v i t y  from man-made radio-  
n u c l i d e s  

15 p i c o c u r i e s  p e r  l i t e r  

Annual dose e q u i v a l e n t  t o  
t h e  t o t a l  body o r  any 
i n t e r n a l  organ n o t  t o  
exceed  4 millirems. 

Source:  S a f e  Dr inking  Water A c t ,  Pub. L. 93-523. 
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Table  2-11. P r o p e r t i e s  of  r a d i o i s o t o p e s .  

- _- 
Is otopc 

H 3  
Be7 
c 1 4  
FIE 

P32 
s 3  5 
c136 
A41 
K 1 2  
~a~~ 
s c  46 
v 4 8  
C r 5 1  
€es5  
Mn56 
F e 5 9  
Ni59  

Ni63 

NaZ4 

c 060 
c u b 4  
~ ~ 6 5  
Ge71 
Ga7' 

B r E 2  
K r 8 5  
RbE6 
~ r 8 9  
S r 9 0  
Y 90 
Y91 
Nb95 
Tc96 
M o w  
P d l o 3  

R h l o 5  
Ag105 
R u l o 6  
Cd109 
A g 1 l 0  

Rh103 

*<lY Sn 

I~~~~ 

Half - l i fe  

1 2 . 5  y r  
52 .9  d a y s  
5 ,  560 y r  
112 m i n  
1 5  h r  
14. 3 [fays 
8 7 . 1  d a y s  

109  m i n  
1 2 . 4  h r  
152 d a y s  
8 5  daya  
16 d a y s  
2 7 . 8  d a y s  
2 . 9  y r  
2 . 6  h r  
4 5 . 1  d a y s  

4 . 4  105 

8 104 yr 
5 . 3  y r  
85 y r  
1 2 . 8  h r  
250 d a y s  
1 1 . 4  d a y s  
1 4 . 3  h r  
26 .8  h r  
3 5 . 9  h r  
9 . 4  y r  
19 .5  d a y s  
53 d a y s  
1 9 . 9  y r  
6 1  h r  
6 1  d a y s  
3 5  d a y s  
4. L d a y s  
6 7  h r  
I 7  d a y s  
57 min 
3 6 . 5  h r  
40 d a y s  
1 Y' 
470 d a y s  
270  d a y s  

7 . 6  d a y s  
112 d a y s  
49  d a y s  

Type  of 
d e c a y  

Beta  
ECb 
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta ,  E C  
E C ,  n o b e t a  
E C ,  n o b e t a  
Beta  
B e t a  
EC 
Beta  
Beta  
E C ,  b e t a  
E C ,  be ta  
E C .  n o  beta  
B e t a  
B e t a  
Beta ,  n o  E C  
B e t a  
B e t a ,  n o  E C  
B e t a  
Beta  
B e t a  
B e t a  
B e t a  
E C ,  n o b e t a  
B e t a  
E C  
I TC 
B e t a  
EC 
B e t a  
E C ,  n o b e t a  
B e t a , I T  n o  EC 

Beta  
E C ,  n o b e t a  
I T ,  n o  EC 

Max inium pc r tiiis s ibl e 
concent ra t ion  in a i r ,  

m i c r o c u r i e s  /ml 

Solubl r  

2 10-7 
2 10-7 
I 10-7  
2 10-7  
4 x 10-8 
2 1 0 - 9  
9 10-9  
1 x 10-8 

7 x 10-8 
1 x 10-9 
8 10-9  

4 
3 x 10-8  
3 x 10-8 
5 10-9 
2 x 10-8 
1 x 10-8 
2 10-9 
7 x 10'8 
4 10-9 
a x  10-7 
8 10-9 
4 10-9  
4 x 10-8 

1 $ 10-8 
3 x 10-1' 
3 x  10-1 
4 x  10-9 
1 10-9 
2 x 10-8 
2 x 10-8 
3 x 10-8 
5 x 10-8 
3 x 10-6 
3 x 10-8 
2 x 10-8  
3 10-9 
2 10-9 
7 10-9 

I x 10-8 
1 x 10-8 
4 x  

6 x 

Insoluble  

4 x 10-5  Sub" 
4 x 10-8 

9 x 10-8 
5 10-9  
3 10-9  
9 10-9 

4 10-9 
4 10-9 

2 10-9  
8 x 10-8 
3 x 10-8 
2 x 10-8 
2 10-9 
3 x 10-8 
3 x 10-10 
1 x 10-8 
4 x 10-8 
z 10-9 
2 10-7 

3 10-9  

2 10-9 
1 10-9 
2 x 10-10 
3 10-9 
I 10-9 
3 10-9 
8 10-9 
7 1 0 - 9  
3 x 10-8 
2 x 10-6 
2 x 10'8 
3 10-9 
2 x 10-10 
3 10-9 
3 x 10-10 

9 10-9 
2 10-9 
7 x 10-10 

8 x 10-10 
4 x 10-8 Sub 

9 x IO-'' 

6 x 

6 x 10-9  
3 x IO-'Sub 

'Values  given a r e  f o r  s u b m e r s i o n  in a n  infinite c loud of 
gaseouo m a t e r i a l .  

b O r b i t a l - e l e c t r a n  c a p t u r e .  
' Isome ric t r a n s i t i o n .  

Is otopc 

S b l Z 2  
S b l Z 4  
Sb"' 
T e l Z 7  
T e l Z 9  
1131 
~ e 1 3 3  
c s ' 3 4  
~ e " '  
c s 1 3 7  
Ba14' 
La''' 
c e 1 4 1  
P I 1 4 3  
~ e ' 4 ~  
pm14 '  
S r n l 5 l  
Eu154 
H o ' ~ ~  
Tm17' 

Re183 
Lu177 

1 ~ 1 9 0  
1 ~ 1 9 ~  
A u l  98 
Au199 

203 
::204 
Po210 

AtZ1' 

ThZ3' 

P a 2 3 3  
u233 

Th234 
~ 2 3 9  

Pu239 

A m z 4 '  

Crn248 

Hal f - l i fe  

1 . 8  day.- 
60 d a y s  

1 1 5  d a y s  
3 3 . 5  d a y s  
8.  1 d a y s  
5. 3 d a y s  
2.3 y r  
9. 1 h r  
33 y r  
1 2 . 8  d a y s  
40 h r  
33. 1 d a y s  
1 3 . 7  d a y s  
2 0 2  d a y s  
2 . 6  y r  
73 y r  
16 y r  
30 y r  
129 d a y s  
6 .  8 d a y s  
155 d a y s  
1 2 . 6  d a y s  
7 4 . 4  d a y s  
2 . 7  d a y s  
3. 1 d a y s  
4 7 . 9  d a y s  
3 . 5  y r  
138. 3 d a y s  

7. 5 h r .  

. 2 . 7  yr 

22 y r  
1 . 3 9  x 101( 

I. 62 105 

4.49  109 

2 . 4 4  i o 4  

Yr 
2 7 . 4  d a y s  

Y r  
24 .1  d a y s  

Y r  

Y r  
470 y r  

162. 5 d a y s  

Type  of 
d e c a y  

Beta 
Beta .  no E C  
Beta  
IT 
[ T  
Beta  
Beta  
Beta ,  no E C  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta  
Beta ,  n o  E C  
Beta  
EC 
EC 
E C ,  b e t a  
B e t a ,  n o  E C  
Beta  
Beta  
Beta ,  E C  
Alpha,  be ta  

s t a b l e  
Alpha,  E C  
Alpha,  be ta  
Alpha,  be ta  

Beta  
Alpha,  be ta  

Beta  
Alpha,  b e t a  

Alpha,  b e t a  

Alpha,  b e t a  

Alpha,  b e t a  

s t a b l e  

s t a b l e  

s t a b l e  

s t a b l e  

s t a b l e  

s t a b l e  

-- 
M a x i m u m  pcr r i i i s s ib le  

concent ra t ion  in a i r ,  
m i c r o c u r i e s  /ml _- 

Soluble  _-- 
6 x 
5 10-9  
L 1 0 - 8  

2 10-7 
1 x 10-1c 

1 10-9  

2 10-9 
4 x  10-9  
5 1 0 - 9  
2 x 10-8 
1 x 10-8 
3 x 10-10 
2 10-9  
2 10-9 
1 x 10-1c 
7 10-9 
I 10-9  
2 10 -8  
9 x 10'8 
4 x  10-8 
4 x 10-9 
1 x 10-8 
4 x 10-8 
2 10-9 
2 x 10-8 
2 x 10-11 

2 x 10-1( 
8 x 10-1' 

2 x 10-8 
2 x 10-1: 

2 1 0 - 9  
3 x 10-1; 

6 x lo - '  

l o - l i  

6 x IO-'' 

2 x 10-1 

4 x 10-1 

-- 

Inso luble  

5 10-9  
7 x 10-10 
9 x 10-10 
3 x 10-8 
I 
1 x 1 0 - 8  

4 x 10-10 

5 x 10-10 
I 10-9  
4 x  10-9  
5 10-9 

2 x 10-10 
3 10-9  
5 10-9 
2 x 10-10 

I 10-9  
2 x 10-8 
5 10-9 
1 x 10-8 
9 x Id-10 
8 10-9 
3 x 10-8 
4 10-9 
9 x 10-10 
7 x 10-17- 

I 10-9 
9 1 0 - l ~  

10-12 

4 x  10-12 

10-9  
5 x 10-12  

4 x 10-12 

3 x Sub 

1 x Sub 

6 x 

6 x 

6 x 

1 x 

b x IO-'' 

Source: Benedic t  and P i g f o r d  1957 
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SOILS BASELINE STlJDY FOR THE 

LOS MEDA&)S STUDY AREA 

I n t r o d u c t i o n  

The Los Yedagos s t u d y  area cove r s  72 squa re  mi l e s  and i n c l u d e s  s o i l s  

i n  b o t h  Cddy and Lea c o u n t i e s  of  Hew Mexico. S o i l  su rveys  conducted hy the 

S o i l  Conserva t ion  S e r v i c e  (SCS) a r e  a v a i l a b l e  f o r  bo th  c o u n t i e s .  F a t h e r  

t han  d u p l i c a t e  t h e s e  r e p o r t s ,  o u r  e f f o r t s  were d i r e c t e d  a t  v e r i f y i n g  t h e  

e x i s t e n c e  and p o s i t i o n  of  s o i l  a s s o c i a t i o n s  a l r e a d y  enumerated by t h e  SCS. 

Lxte.nsive f i e l d  s m p l i n g  a n d  s o i l  d e s c r i p t i o n s  were thus  conducted through- 

o u t  t h e  s tudy  area. 

s a r p l e d  a t  v a r i o u s  depths  and a t  v a r i o u s  l o c a t i o n s  w i t h i n  an a s s o c i a t i o n  

f o r  chemical  and p h y s i c a l  ana lyses .  

hew Mexico S t a t e  S o i l  and Water T e s t i n g  Labora tory  us ing  s t a n d a r d  procedures .  

A g e n e r a l i z e d  s o i l  map showing t h e  v a r i o u s  s o i l  series and i n d i c a t i n g  t h e  

a r e a s  of e x t e n s i v e  sampling f o r  s o i l  c h a r a c t e r i z a t i o n  is  p rov ided  i n  F ig .  3-1. 

Dorr.inant s o i l  series ( i d e n t i f i e d  helow) were a l s o  

The a n a l y s e s  were conducted by t h e  

S o i l  Survey - General  

The s t u d y  area is l o c a t e d  i n  t h e  east c e n t r a l  p a r t  of Eddy County 

and t h e  west c e n t r a l  p a r t  of Lea County. In Eddy County, t h e  s t u d y  area 

enconpasses  t h e  Kermit-Berino and t h e  Simona-Pajar i to  a s s o c i a t i o n s .  The 

Kermit-Berino a s s o c i a t i o n  c o n s i s t s  of ve ry  sandy s o i l s  on u n d u l a t i n g  p l a i n s  

and low h i l l s .  S o i l s  have developed i n  nonca lca reous ,  r e d d i s h ,  wind-worked 

sandy d e p o s i t s .  A l l  s o i l s  are h i g h l y  s u s c e p t i b l e  t o  wind and water e r o s i o n  

and r e f l e c t  t h i s  s u s c e p t i b i l i t y  i n  b i l l o w y  and h w - o c k y  s u r f a c e s  and some 

s c u l p t u r e d  dunes.  

K e r m i t  s o i l s  make up about  60 p e r c e n t  o f  t h e  a s s o c i a t i o n  and are 

deep, l o o s e ,  nonca lcareous  f i n e  sands  t h a t  occu r  as t r a i n s  o f  dunes e longa ted  
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Figure 3-1. 

I 

General ized s o i l  map showing ex tens ive  
sampling areas f o r  s o i l  c h a r a c t e r i z a t i o n .  
The symbol, @, , i n d i c a t e s  areas from 
which samples were taken f o r  chemical 
a n a l y s i s .  Such symbols connected by 
s o l i d  l i n e s  i n d i c a t e  t r a n s e c t s .  The 
s o l i d  c i r c l e s  i n d i c a t e  s o i l  p i t s  dug 
f o r  v e r i f i c a t i o n  o f  p r o f i l e s  of  va r ious  
s o i l  s e r i e s .  For explana t ion  of mapping 
symbols, s e e  t e x t  and Table 4-1. 

i 

31-32  



, 



/ \  

by wind. They OCCUQY t h e  h i g h e s t  p a r t s  of  t h e  landscape .  

Ee r ino  s o i l s  make up about  30 p e r c e n t  of t h e  a s s o c i a t i o n ’ a n d  a r e  

deep, nonca lca reous ,  s e v e r e l y  e roded  s o i l s  w i t h  a s u h s o i l  o f  sandy cl.ay 

loam. Much of t h e  Berino ac reage  occur s  w i t h  dune l and .  I n  a more recent:  

su rvey  (Lea County) ,  S e r i n 0  s o i l s  o c c u r r i n g  on g e n t l y  u n d u l a t i n g  and hum- 

mocky landscapes  between t h e  Ber ino  Dune l and  complex and t h e  Kermit s o i l  

ser ies  a r e  c a l l e d  Maljanar f i n e  sands .  This  d i s t i n c t i o n  i s  d i scussed  i n  

de t a i  1 b e  l o w .  

The Simona-Pajar i to  a s s o c i a t i o n  a l s o  occur s  i n  t h e  s t u d y  area and 

i s  dominated by t h e  Simona s o i l  series t h a t  make up about  45 p e r c e n t  o f  

t h e  a s s o c i a t i o n .  Simona s o i l s  are moderately da rk  c o l o r e d ,  sandy upland 

s o i l s  t h a t  are sha l low ove r  c a l i c h e .  

I n  Lea county ,  t h e  major a s s o c i a t i o n  encompassed by t h e  s t u d y  erea 

i s  t h e  Pyote-Maljamar-Kermit a s s o c i a t i o n .  S o i l s  are g e n t l y  u n d u l a t i n g  

and r o l l i n g ,  wel l -dra ined  t o  e x c e s s i v e l y  d r a i n e d  and occur  on up1and.s i n  

t h e  s o u t h e r n  p a r t  o f  t h e  county.  

ove r  l a y e r s  of  sandy c l a y  loam t o  f i n e  sand.  

sed iments  and wind-deposi ted sands .  

S o i l s  have a f i n e  sand s u r f a c e  l a y e r  

They have formed i n  sandy 

Pyote  s o i l s  make up about  30 p e r c e n t  of t h e  a s s o c i a t i o n  and have a 

t h i c k ,  l ight-brown,  f i n e  sand  s u r f a c e  l a y e r  and a reddish-yel low t o  l i g h t -  

brown f i n e  sandy loam s u b s o i l .  K e r m i t  s o i l s  make up about  15 p e r c e n t  g f  

t h e  a s s o c i a t i o n  and have a pale-brown f i n e  san2  s u r f a c e  l a y e r  ove r  l i g h t  

yellowish-brown f i n e  sand  t h a t  ex tends  t o  a depth  o f  150 cm o r  more. 

M a l j a m a r . s o i l s  comprise about  29 p e r c e n t  of t h e  a s s o c i a t i o n  and have a 

ye l lowish- red  f i n e  sand  t o  loamy sand  s u r f a c e  l a y e r  and a r e d  sandy c l a y  

loam s u b s o i l .  

The r o l l i n g  K e r m i t  s o i l s  are on s t a b i l i z e d  dunes.  

The g e n t l y  u n d u l a t i n g  Pyote  and Maljamar s o i l s  are on p l a i n s .  

3 3  



The Maljarnar and Pyote  series were e s t s .b l i shed  subsequent  t o  t h e  

p u b l i c a t i o n  of  t h e  Eddy County s o i l  survey  and r e p r e s e n t  r e f i n e d  (more 

d e t a i l e d )  d e s c r i p t i o n s o f  t h e  Ber ino  series i n  Eddy County. I n  Lea County 

t h e  Berino s o i l  i s  broken down i n t o  two s o i l  series, Maljamar and Palomas, 

n 

based  on t h e  depth  o f  t h e  s u r f a c e  l a y e r .  I n  Eddy County t h e  Ber ino  s u r f a c e  

depth ranges from 20-90 cm. I n  Lea County t h e  Ber ino  series w a s  d iv ided  

i n t o  Mal jauar  s o i l s  w i t h  a 60-95 c m  s u r f a c e  l a y e r  and t h e  Palomas s o i l s  

w i t h  a 30-50 c m  s u r f a c e  l a y e r .  The subs t r a tum of  a l i g h t  sandy c l a y  loam 

reniains t h e  same below t h e  s u r f a c e  l a y e r  i n  a l l  t h r e e  s o i l s .  Vegeta t ion  

and range s i t e  c h a r a c t e r i s t i c s  are s imilar  f o r  t h e  Maljamar and Ber ino  

s o i l s .  The Pyote-Maljamar-Kermit a s s o c i a t i o n  i n  Lea County t h u s  j o i n s  

l a r g e  a r e a s  of the Kermit-Berino a s s o c i a t i o n  mapped i n  Eddy County. The 

s o i l  series names i n  each county are r e t a i n e d  h e r e  t o  avo id  compl i ca t ions  

i n  t h e  i n t e r p r e t a t i o n  of t h e  r e s p e c t i v e  SCS r e p o r t s  f o r  each county ,  b u t  

no major  s i g n i f i c a n c e  w i l l  be  a s s o c i a t e d  w i t h  t h e  change i n  s o i l  series 

nanres (Ber ino  t o  Yaljarrar o r  Pyote)  encountered  a t  t h e  county l i n e  i n  t h i s  

r e p o r t .  

Vajor  S o i l  Series 

F ive  major  s o i l  se r ies  were i d e n t i f i e d  as dominat ing t h e  s tudy  a r e a  

and were thus  c h a r a c t e r i z e d  i n  d e t a i l .  T r a n s e c t s  a c r o s s  uniform areas o f  

each s o i l  series (Fig.3-1) were e s t a b l i s h e d  from vh ich  m u l t i p l e  s o i l  samples 

were taken f o r  a n a l y s i s .  D e t a i l e d  s o i l  p r o f i l e  d e s c r i p t i o n s  were a l s o  made 

a long  t h e s e  t r a n s e c t s  t o  c h a r a c t e r i z e  each s o i l  series. 

Wink Series (WK) . The Wink series is  a member of t h e  coarse-loamy, 

n i x e d ,  t he rmic  fami ly  of t h e  Typic  C a l c i o r t h i d s .  (A  p a r t i a l  e x p l a n a t i o n  

of t h e  tern;inology used h e r e i n  i s  o f f e r e d  i n  Appendix B , Tazonorq of S o i l s  

Sampled f o r  C"rtemicaZ Analys i s ) .  T y p i c a l l y ,  t h e  Wink s o i l s  have a s l i g h t l y  
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c a l c a r e o u s ,  loamy f i n e  sand  A ho r i zon  and s t r o n g l y  c a l c a r e o u s ,  f i .ne Sandy 

loam C ho r i zon .  The s o i l s  a r e  deep and wel l -dra ined .  

Typ i fy ing  P r o f i l e  (mois t  c o l o r s )  : 

A1 

AC 

IICZ 

0 - 17.5  c m  Brown (10YR 4 / 4 )  loamy f i n e  sand ;  weak subangular  
(0-7 inches )  b locky  s t r u c t u r e ;  s o f t ,  very  f r i a b l e ,  n o n s t i c k y ,  

n o n p l a s t i c ;  s l i g h t l y  c a l c a r e o u s ;  c l e a r  smooth 
boundary. 

17 .5  - 75.0 c m  L i g h t  brown (10YR 6 / 4 )  f i n e  sandy loam; massive;  
(7-30 inches )  s o f t ,  very f r i a b l e ,  s l i g h t l y  s t i c k y ,  s l i g h t l y  

p l a s t i c ;  s t r o n g l y  c a l c a r e o u s ;  g radua l  smooth 
boundary. 

75 - 100 c m  P ink  (10YR 8/2) f i n e  sandy loam; mass ive ;  s o f t  
(30-40 i nches )  very  f r i a b l e ,  s l i p b t l y  s t i c k y ,  s l i g h t l y  p l a s t i c ;  

s t r o n g l y  ca l ca reous ;  c lear  smooth boundary. 

100 cm L a c u s t r i n e  sed iments .  
(40  i nches )  

Loca t ion  - occur  i n  swales o r  dep res s ions  i n  i s o l a t e d  a r e a s .  

Topography - n e a r l y  l eve l  t o  g e n t l y  s l o p i n g .  

Vegeta t ion  - mesqui te ,  s agebrush ,  t h r e e  awn, some a n n u a l s ,  yucca.  

P h y s i c a l  and chemical  p r o p e r t i e s  of t h e  Wink s o i l  as de termined  

from samples c o l l e c t e d  i n  t h i s  s tudy  a r e  given -in Table  3-1 S o i l  samples 

c o l l e c t e d  from t h e  0-10 CI? dep th  cor respond t o  t h e  Al ho r i zon ,  whereas 

s a n p l e s  c o l l e c t e d  from 25-50 c m  cor respond t o  t h e  AC ho r i zon .  

from t h e  p r o f i l e  d e s c r i p t i o n ,  t h e  A ho r i zon  was s l i g h t l y  ca l ca reous  (2.  E 

CaCO ) w h i l e  t h e  AC ho r i zon  was s t r o n g l y  ca l ca reous  ( 7 . 6 X ) .  Tota l  s a l t s  

i n  bo th  h o r i z o n s  are very  l o w  (EC X l o 3  = 0.36 and 0.34 f o r  t h e  A and AC 

h o r i z o n s ,  r e s p e c t i v e l y )  and t h e  i o n i c  c o n s t i t u e n t s  are p r e s e n t  i n  t h e  

normal relative abundance f o r  semi-ar id  c a l c a r e o u s  s o i l s .  Organic  matter, 

t o t a l  N, water s o l u b l e  P and li are  very  low, r e f l e c t i n g  low n a t u r a l  s o i l  

f e r t i l i t y .  

t h e  sandy n a t u r e  of  t h e  s o i l s .  

As p r e d i c t e d  

3 

The low c a t i o n  exchange c a p a c i t i e s  o f  b o t h  h o r i z o n s  emphasize 

Exchangeable c a t i o n s  r e f l e c t  t h e  normal  
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Table 3-1 P h y s i c a l  and Chemical P r o p e r t i e s  of  t h e  Wink (WK) S o i l  S e r i e s .  

Proper ty  

Chemical 

PH 

E l e c t r i c a l  conduct iv i ty ,  nuuhosfcm 

Water s o l u b l e  ions :  
* 

Ca , meqll 

* 11 x .  
+ I, Na 

K+ 11 

c1- I ,  

- so4- " 

- 
HC03 " 

B 9 PPm - 
N03 

I 

PO4 3- 

Exchangeable c a t i o n s ,  rneq1100 gms 

i+ 
Ca 

MP* 

K+ 

+ N a  

S o i l  Sample Depth 

0-10 cm 

7.99 

0.36 

1.84 

0.74 

0.49 

0.30 

0.18 

0.31 

4.39 

0.12 

1.09 

0.09 

6.90 

0.97 

O.O? 

0.28 

Cat ion exchange c a p a c i t y ,  meq/lOO gms 8.22 

Gypsum, X 0 

CaC03. X 2.10 

Organic  Matter, % 0.39 

T o t a l  N ,  % 0.03 

P h y s i c a l  

Hydraul ic  conduct iv i ty ,  cm/hr 30.2 

*Avai lable  mois ture ,  Z 1.9 

Texture  Fine sand 

Sand, Z 89.26 

Coarse (2-0.5 mm) , X 3.05 

Medium (.5-.25 nun). % 20.79 

Fine (.25-.05 m), X 65.42 

S i l t ,  X 7.26 

Clay,  X 3.48 

25-50 cm 

7.57 

0.34 

2.69 

0.79 

0 .11  

0.27 

0.26 

0.74 

1.50 

0.09 

1.09 

0.01 

7.87 

1.15 

0.04 

0.27 

9.33 

0 

7.60 

0.49 

0.03 

6.6 

4.4' 

Loamy coarse  sand 

83.42 

50.93 

12.30 

20.19 

9.27 

7.31 

*Available moisture  determined a s  t h e  d i f f e r e n c e  in percpnt  moisture  a t  
tens ions  of 113  and 15 bars .  
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d i s t r i b u t i o n  expec ted  i n  ca l ca reous  semiarid s o i l s  (Ca > IIp, > K > E a ) .  

Samples c o l l e c t e d  f o r  t e x t u r a l  a n a l y s i s  f r o r  t h e  0-10 c m  depth  

were c l a s s i f i e d  as f i n e  sand as opposed t o  the  loamy f i n e  sand c l a s s i f i -  

c a t i o n  given t o  the  A hor i zon  i n  t h e  p r o f i l e  d e s c r i p t i o n .  1'0 p a r t i c u l a r  

s i g n i f i c a n c e  i s  a t t r i b u t e d  t o  t h i s  d i screpancy  s i n c e  t h e  abundant f i n e  

sand can he  e a s i l y  e v a l u a t e d  as s i l t  i n  f i e l d  t e x t u r i n g ,  t h u s  p l a c i n r  

t h e  s o i l  i n  t h e  loamy f i n e  sand  ca tegory .  T e x t u r a l  c l a s s i f i c a t i o n s  a r e  

most impor tan t  i n  t h e i r  r e l a t i o n  t o  p l a n t  growth v i a  t h e  i n f l u e n c c  on water 

r e l a t i o n s .  Both t h e  p r o f i l e  d e s c r i p t i o n  and t h e  c l a s s i f i c a t i o n  piven i n  

Tahle3-lwould p r e d i c t  h igh  p e r m e a b i l i t i e s  anc', low w a t e r  h o l d i n g  c e p a c i t i e s .  

These e x p e c t a t i o n s  are confirmed i n  Table  3-L A lower  b u t  s t i l l  r a p i d ,  

h y d r a u l i c  c o n d u c t i v i t y  was observed  i n  t h e  f i n e r  AC ho r i zon  than  in t h e  

c o a r s e r  A hor izon .  S l i g h t l y  g r e a t e r  a v a i l a b l e  moi s tu re  was al .so observed 

f o r  t h e  AC ho r i zon .  The IJink s o i l  ( i n c l u d i n g  bo th  t h e  A and AC h o r i z o n s )  

would be expec ted  t o  b e  wel l -dra ined  and have a low water h o l d i n g  c a p a c i t y .  

P l a n t  growth would t h e r e f o r e  b e  expec ted  t o  b e  l i m i t e d  by mcjisture avail- 

a b i l i  t v .  

Ee r ino  Series (BA and B B ) .  The Berino series i s  a member of t h e  

f i n e ,  mixed, thermic  fami ly  of t h e  Typic  Hap la rg ids .  T y p i c a l l y ,  t h e  Ber ino  

s o i l s  have ye l lowish- red ,  nonca lca reous ,  sandy c l a y  loam B t  ho r i zons .  I n  

some areas a l i g h t  p i n k ,  c a l c a r e o u s ,  c l a y  loam C ho r i zon  is  ? r e s e n t .  

Typ i fy ing  P r o f i l e  (mois t  c o l o r s )  : 

A1 0-47.5 c m  Yel lowish-red ( 5 Y R  4 / 4 )  f i n e  sand ;  weak, 
(0-19 i n c h e s )  moderate subangu la r  b locky  s t r u c t u r e ;  s o f t ;  

very  f r i a b l e ;  n o n s t i c k y ,  n o n p l a s t i c ;  ab rup t  
and smooth boundary. 

47.5-70.0 CIT! Yel lowish-red (5YR 4 / 4 )  sandy loam; weak, 
(19-28 inches )  c o a r s e ,  p r i s m a t i c  s t r u c t u r e ;  h a r d ;  f i m ;  B21t 

s l i g h t l y  s t i c k y ;  n o n p l a s t i c ;  a b r u p t  and smooth 
boundary. 
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E Z 2 t  70.0-100 c m  Red (2.5YR 4 / 4 )  sandy c l a y  loam; moderate,  
(28 -40  i nches )  coa r se  p r i s r r a t i c  s t r u c t u r e ;  ve ry  h a r d ;  f i rm;  

s t i c k y ;  p l a s t i c ;  clear and smooth boundary. 

100-117.5 cm Red (2.5YR 4 / 4 )  l i g h t  sandy c l a y  loam;  weak 
(40-47 inches )  subangu la r  h locky  s t r u c t u r e ;  h a r d ;  f i rm;  B3 

s t i c k y ;  p l a s t i c ;  ab rup t  and smooth boundary. 

117.5-137.5 cm P ink  (5YR 6 / 4 )  l i g h t  c l a y  loam; massive;  
(47-55 i nches )  e x t r e r e l y  ha rd ;  f i rm;  s t i c k y ;  p l a s t i c ;  ‘Ca 

s t r o n g l y  ca l ca reous .  

A d i s t i n c t i o n  i s  made between t h e  Berino s o i l  (EA)  and t h e  Rer ino  

complex ( U B ) .  The Berino s o i l  @a i s  i n d i c a t i v e  of  t h e  t.ypica1. I$er ino  s o i l  

wh i l e  t h e  Ber ino  complex@B) i n c l u d e s  s o i l s  o t h e r  t han  t h e  Ber ino  which a t  

t h e  scale of mapping a r e  n o t  i d e n t i f i a b l e .  I n  t h e  Rer ino  c o r p l e x  ( R B ) ,  

Ber ino  s o i l  occu r s  i n  a s s o c i a t i o n  w i t h  P a j a r i t o  s o i l s  as t h e  smoother  

a r e a s  i n  swales and depres s ions  between t h e  dunes o f  K e r m i t  s o i l s .  

Although t h e  Ee r ino  s o i l  (BA) s u r f a c e  i s  commonly eroded s o  t h a t  t h e  

s u r f a c e  ho r i zon  i s  only  20-30 cm t h i c k ,  t h e  topography i s  normally l eve l  

t o  g e n t l y  s l o p i n g .  The Berino c o q l e x  (RE;) s u r f a c e  may be  hummocky,parti- 

c u l a r l y  under  mesqui te .  There are a l s o  s l i g h t  v e g e t e t i o n a l  d i f f e r e n c e s  

a s s o c i a t e d  w i t h  each  phase o f  t h e  Berino series.  I n  t h e  Berino s o i l  (RA) , 

v e g e t a t i o n  c o n s i s t s  o f  r resqui te ,  b l u e  prama, Harvard oak and on ly  a few 

s c a t t e r e d  sagebrush .  I n  t h e  Verino corcplex (BB) , v e g e t a t i o n  i n c l u d e s  

mesqui te ,  t h r e e  awn, Harvard oak and some s c a t t e r e d  sagebrush .  

Chemical and p h y s i c a l  p r o p e r t i e s  of t h e  Ber ino  s o i l s  a r e  given 

i n  Table  3-2. S o i l  samples o f  t h e  Ber ino  s o i l  (BA) were t aken  a t  t h e  0-10 

and 25-50 cn depth  and shou ld  correspond t o  t h e  A hor i zon  i n  t h e  t y p i f y i n g  

p r o f i l e .  

1 
The Eer ino  complex (BB) w a s  sampled a t  0-10, 25-50 and 62.5-87.5 

cm dep ths .  The f i r s t  two depths  correspond t o  t h e  A h o r i z o n ,  and t h e  

t h i r d  depth  corresponds t o  t h e  B hor izon .  Two samples (0-10 and 25-50 cm) 

n 

n 
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Table 3-2 i 'hysical and Chemical P r o p e r t i e s  of  t h e  Berino (EA and BB) soil s e r i e s .  

Proper ty  
Chemical 

PH 

BA 
Soil Sample Depth 
0-lOcm 

7.40 

ormhos/cm 

Water s o l u b l e  i o n s  : 
i-b 

Ca , mq/l 

Mg-, " 

+ I ,  Na 

K+ 8 " 

so4=, " 

c1-, " 

- 
HC03 , " 

B. PPn - 
NO3 . " 

PO4 I 
3- ,I 

Exchangeable c a t i o n s ,  
rneqI100 gm 

Ca U 

NgU 

K+ 

+ Na 

E l e c t r i c a l  conduct iv i ty ,  
0.21 

1.09 

0.35 

0.12 

0.33 

0.27 

0.22 

1.45 

0.07 

1.92 

0.03 

2.58 

0.56 

0.07 

0.29 

Cat ion Exchange capac i ty  
meq/lOO gm 3.50 

Gypsum, X 0 

CaC03, X 0 

Organic  Mat te r ,  X 0.26 

T o t a l  N. X 0.02 

P h y s i c a l  

Hydraul ic  conduct i -  
v f t y ,  cm/hr 36.2 

*Available moisture  1.0 

Texture  

Sand, X 

Fine 
sand 

91.54 

25-50cm 

7.20 

0.15 

0.89 

0.22 

0.11 

0.07 

0.60 

0.18 

0.62 

0.10 

4.17 

0.01 

3.26 

0.59 

0.11 

0.18 

4.14 

0 

0 

0.16 

0.01 

24.1 

0.7 

Fine 
sand 

91.52 

1.80 

12.18 

76.56 

4.56 

3.92 

BB 
Soil Sample Depth 

0-lOcm 

7.37 

0.26 

2.01 

0.46 

0.08 

0.30 

0.12 

0.07 

2.81 

0.09 

2.04 

0.07 

2.42 

0.38 

0.09 

0 . r 3  

3.12 

0 

0 

0.36 

0.02 

41.9 

0.7 

F ine  
sand 

94.15 

2.12 

24.54 

67.49 

4.72 

1.13 

25-50cm 

1.25 

0.14 

0 .83  

0.25 

0.12 

0.12 

0.11 

0.18 

0.99 

0.12 

3.32 

0.01 

2.52 

0.48 

0.02 

0.18 

3.20 

0 

0 

0.20 

0.01 

28.8 

0.6 

Fine 
sand 

93.35 

1.83 

24.65 

66.89 

3.88 

2.78 

62.5-87.5cm 

7.12  

0.18 

1.09 

0.47 

0.14 

0.12 

0.28 

0.37 

1.73 

0.10 

1.18 

0 .01  

1 . 2 2  

2 .03 

0.05 

0 . 4 1  

9.71 

0 

0 

0.20 

0.02 

12 .8  

2.8 

Fine sandy 
loam 

79.45 

2.29 

23.06 

54.10 

6.20 

14.35 

*Avai lable  moisture  determined as the  d i f f e r e n c e  i n  p e r c e n t  moisture  a t  
t e n s i o n s  o f  1 / 3  and 15 bars .  
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of  t h e  A h o r i z o n s  of  b o t h  BA and BB were taken  s i n c e  wind e r o s i o n  of t h e  

s o i l  s u r f a c e  could  a l t e r  chemical  o r  p h y s i c a l  p r o p e r t i e s  o f  t h e  immediate 

s o i l  s u r f a c e  (0-10 cm). 

There were o n l y  minor d i f f e r e n c e s  i n  samples of RA a t  the two 

depths .  Both samples were nonca lca reous ,  very  low i n  t o t a l  s a l t s ,  and 

low i n  n a t u r a l  f e r t i l i t y .  The 25-50 cm depth  of s o i l  BA had a s l i E h t l y  

lower pH, lower t o t a l  s a l t ,  lower  o r g a n i c  matter, and h i g h e r  s o l u b l e  YO 

Both dep ths  c l a s s i f i e d  as f i n e  sands  and had r ap id  p e r m e a b i l i t i e s  and 

l o w  water h o l d i n g  c a p a c i t i e s .  

3' 

The two A hor i zon  samples o f  t h e  Ber ino  conplex  (BE) were a l s o  

very s imilar  and were e s s e n t i a l l y  i d e n t i c a l  t o  t h e  A hor i zon  samles of  

t h e  Ber ino  s o i l  (BA). This  s i m i l a r i t y  i s  expec ted ,  of  cour se ,  s i n c e  t h e  

Ber ino  complex (BE) i s  dominated by t h e  Ber ino  series. On the 3asis of 

chemical  and p h y s i c a l  p r o p e r t i e s  determined h e r e ,  t h e  d i s t i n c t i o n  between 

BA and BB would n o t  appea r  t o  b e  necessa ry .  Samples of t h e  Rer ino  complex 

(BB) from t h e  62.5-87.5 cm depth  r e f l e c t e d  t h e  h i g h e r  c l a y  c o n t e n t  

a s s o c i a t e d  w i t h  a B ho r i zon  , p a r t i c u l a r l y  i n  t h e  h y d r a u l i c  c o n d u c t i v i t y  

and a v a i l a b l e  moi s tu re  c h a r a c t e r i s t i c s .  Although t h e  p e r m e a b i l i t y  of  

t h i s  ho r i zon  i s  h i g h ,  more water would b e  r e t a i n e d  and made a v a i l a b l e  

t o  p l a n t s  t han  i n  t h e  ex t remely  sandy A h o r i z o n s .  h ' a tu ra l  f e r t i l i t y ,  

however, remains low i n  t h e  B hor izon .  P l a n t  growth i n  t h e  E e r i n o  s o i l  

( e i t h e r  BA o r  BB) would b e  expec ted  t o  be  l i m i t e d  by water a v a i l a b i l i t y .  
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Pyote  Series (PU) . The Pyote  series i s  a rremher o f  t h e  loamy, 

mixed, t he rmic  fami ly  of  t h e  Arenic  U s t a l f i c  Hap la rg ids .  T y p i c a l l y ,  the 

Pyote  s o i l s  have a l i g h t  reddish-brown, f i n e  sand A hor i zon  and reddish-  

brown, f i n e  sandy loam B h o r i z o n s  over  l i g h t  reddish-brown, f i n e  sandy 

loam C ho r i zon  t o  150 cm. 

Typ i fy ing  P r o f i l e  (mois t  c o l o r s )  : 

A1 

321t 

C22t 

C 

0-67.5 c m  L i g h t  reddish-brown (5YR 5 / 4 )  f i n e  s a n d ;  s i n y l e  
(0-27 inches )  g r a i n ;  l o o s e ,  n o n s t i c k y ,  n o n p l a s t i c ;  nonca lcareous  : 

c l e a r  and smooth boundary. 

67.5-95.0 cm Reddish brown (5YR 3 / 4 )  f i n e  sandy loam; weak. 
(27-38 inches )  p r i s m a t i c  s t r u c t u r e ;  s o f t ,  very  f r i a b l e ,  n o n s t i c k y ,  

s l i g h t l y  p l a s t i c ;  nonca lca reous ;  c l e a r  and scmoth 
boundary. 

95.0-120 cm Reddish-brown (5YR 4/4)  f i n e  sandy loar!; moderate 
(38-48 i nches )  p r i s m a t i c  s t r u c t u r e ;  s o f t ,  very  f r i a b l e ;  s l i g h t l y  

s t i c k y  , s l i g h t l y  p l a s t i c ;  nonca lcareous  ; c lear  
a n d  s r o o t h  boundary. 

120-150 c m  L igh t  reddish-brown (5YR 6 / 4 )  f i n e  sandy loam; 
(48-60 inches )  massive;  s l i g h t l y  h a r d ,  f r i a b l e ,  s l i g h t l y  s t i c k y ,  

s l i g h t l y  p l a s t i c ;  ca l ca reous .  

Vege ta t ion  - mesqui te ,  Harvard oak ,  t h r e e  awn, sagebrush .  

Topography - level  t o  g e n t l y  s l o p i n g .  

The PU mapping u n i t  i s  about  45 p e r c e n t  Pyote  f i n e  sand ,  45 p e r c e n t  

Naljamar f i n e  sand and 10 p e r c e n t  i n c l u s i o n s .  Some areas are r ios t ly  Pyo te ,  

some most ly  Maljamar, and some areas c o n t a i n  bo th  s o i l s .  

p r e v i o u s l y ,  t h e  Pyote  and Naljamar s o i l s  are enumerated on ly  i n  Lea  

As d i scussed  

County 

and j o i n  l a r g e  areas of Ber ino  ( p a r t i c u l a r l y  BB) s o i l  i n  Eddy County. 

Chemical and p h y s i c a l  p r o p e r t i e s  of t h e  Pyote  s o i l  series are g iven  

i n  Table3-3.  Samples were taken  a t  two depths  (0-19 cm and 25-50 cm), b u t  

b o t h  should correspond t o  t h e  A hor i zon  d e s c r i b e d  i n  t h e  t y p i f y i n g  p r o f i l e .  

The two samples  are ve ry  s imilar  chemica l ly  except  f o r  t h e  s l i g h t l y  h i g h e r  

s a l t  c o n t e n t  of t h e  25-50 c m  san-ple and a r e l a t i v e l y  h igh  s o l u b l e  1JO3 c o n t e n t  
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Table 3-3 P h y s i c a l  and Chemical P r o p e r t i e s  of t h e  Pyote  (PU) S o i l  S e r i e s .  

S o i l  Sample Depth 
P r o p e r t y  

Chemical 

PH 

E l e c t r i c a l  c o n d u c t i v i t y ,  mmhos/cm 

Water s o l u b l e  ions: 

ca++, meq/l 

Mg*, " 

K+ I 

c1-, 

so4-. " 

+ 
Na . I, 

11 

- 
- 

H a 3 .  " 

- 
No3 I " 

3- I, PO4 . 
Exchengeable c a t i o n s ,  meqI100 gms 

+t Ca 

Mgfe 

ND+ 

K+ 

0-10 c m  

7.20 

0.18 

1.20 

0.25 

0.08 

0.20 

0.08 

0.11 

1.48 

0.10 

8.24 

0.05 

2.54 

0.35 

0.11 

0.23 

Cat ion Exchange c a p a c i t y ,  meq/100 gms 3-23  

 GYPS^. Z 0 

CaC03, X 0 

Organic  Matter, X 0.33 

T o t a l  N ,  Z 0.02 

Phys ica l  

Hydraul ic  conduct iv i ty ,  cm/hr 36.3 

*Available mois ture  0.9 

Texture  

Sand, X 

Fine sand 

94.28 

Coarse (2-0.5 m), 4, 1.08 

13.64 

79.56 

S i l t ,  X 3.86 

Clay, Z 1.87 

Medium (.5-.25 m), % 

Fine (.25-.05 mm), % 

25-50 c m  

7.09 

0.30 

2.69 

0.54 

0.06 

0.21 

0.01 

0.07 

3.82 

0.16 

0.47 

0.01 

2.75 

0.44 

0.26 

0.23 

3.68 

0 

0 

0.26 

0.02 

46.0 

0 . 3  

Fine sand 

93.73 

0.98 

13.09 

79.66 

3.42 

2.85 

*Available moisture  determined M t h e  d i f f e r e n c e  i n  percent  m i s t u r e  at 
tens ions  of 1/3 and 15 barn.  
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of t h e  0-10 cm sample .  Subsampling e r r o r ,  however, could e a s i l y  account  

f o r  t h e  d i f f e r e n c e s  observed.  P h y s i c a l l y  , t h e  samples a r e  e s s e n t i a l l y  

i d e n t i c a l  and f u r t h e r  a r e  very s i m i l a r  t o  t h e  Eer ino  s o i l  samples d i scussed  

p r e v i o u s l y  (Table  3-2). The Pyote  f i n e  sand is very permeable and retc.' 9 i n s  

l i t t l e  moi s tu re  f o r  use by p l a n t s .  The Pyote  and Rerino s o i l s  would be 

expec ted  t o  o f f e r  very s i m i l a r  environments f o r  p l a n t s  , r e s t r i c t i n g  p l a n t  

growth p r i m a r i l y  throuph mois ture  a v a i l a b i l i t y .  

Simona Series (31) .  The Simona s e r i e s  i s  a member of  t h e  loamy, 

mixed, t he rmic ,  sha l low family of Typic  P a l e o r t h i d s .  T y p i c a l l y ,  t h e  

Simona s o i l s  have a brown, c a l c a r e o u s ,  g r a v e l l y  f i n e  sandy loam A hor izon  

and a l i z l i t  brown, s t r o n g l y  c a l c a r e o u s ,  g r a v e l l y  f i n e  sandy loam C2 h o r i -  

zon over  a s t r o n g l y  ca l ca reous  C ho r i zon  t o  50 cm. 

Typi fy ing  p r o f i l e  (moist  c o l o r s )  : 

A1 'I-10 cm Brown ( IOYR 4/4)  g r a v e l l y  f i n e  sandy loam; 
w e a k . p l a t y  s t r u c t u r e ; .  s o f t ,  very  f r i a b l e ,  
nons t i cky ,  n o n p l a s t i c ;  ca l ca reous  ; abrup t  
and smooth boundary. 

('3-4 i nches )  

E2 10-37.5 cm L i g h t  brown (10YR 6 / 4 )  g r a v e l l y  f i n e  sandy 
(4-15 inches )  loam; weak subangu la r  blocky s t r u c t u r e ;  

s l i g h t l y  ha rd ,  f r i a b l e  , nons t i c k y  , nonplas  t i c ;  
strong1.y c a l c a r e o u s ;  c l e a r  and wavy boundary. 

37.5-45.5 cm L igh t  brown (10YR 6 / 4 )  g r a v e l l y  f i n e  sandy 
(15-19 inches )  loam; mass ive ;  s l i g h t l y  ha rd ,  f r i a b l e ,  s l i g h t l y  

s t i c k y ,  n o n p l a s t i c ;  s t r o n g l y  ca l ca reous  , abrup t  
a n d  wavy boundary. 

C2 45.5 + c m  Indura t ed  c a l i c h e .  

Loca t ion  - n e a r l y  l e v e l  uplands.  

(19 + i nches )  

Vegeta t ion  - t h r e e  awn, mesqui te ,  s i d e  o a t s  grama, c r e o s o t e .  

Topopraphy - l e v e l  t o  g e n t l y  s lop ing .  
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Chemical and p h y s i c a l  p r o p e r t i e s  of t h e  Simona s o i l  are piven i n  

Table 3-4. Samples t aken  frorr, t h e  0-19 c m  depth and from t h e  25-50 cm depth 

shou ld  cor respond t o  the  A and B h o r i z o n s ,  r e s p e c t i v e l y .  
, 

The Simona A h o r i z o n  (0-10 cm depth)  i s  c a l c a r e o u s  (7.2 p e r c e n t  

CaCO ) ,  has low t o t a l  s a l t  and low n a t u r a l  f e r t i l i t y .  Organic matter is 

h i g h e r  i n  t h e  Simona s o i l s  t han  i n  t h e  o t h e r  s o i l  series i d e n t i f i e d  h e r e i n ,  

b u t  is  s t i l l  less than one p e r c e n t .  The f i n e r  t e x t u r e  of t h e  Simona s o i l s  

i s  r e f l e c t e d  i n  moderate c a t i o n  exchange c a p a c i t i e s  (-14 meq/l00 p). 

3 

N e i t h e r  h o r i z o n  sample  c o n t a i n  s u f f i c i e n t  g r a v e l  t o  be  c l a s s i f i e d  as grave1l.y 

a l though f i e l d  t e x t u r i n g  r e s u l t e d  i n  t h e  g r a v e l l y  c l a s s i f i c a t i o n .  Ca t ions  

and a n i o n s ,  exchangeable o r  water s o l u b l e ,  are i n d i c a t i v e  of normal ca l -  

ca reous ,  s e m i a r i d  s o i l s .  S o i l  samples from t h e  Simona I) h o r i z o n  (25-50 c m )  

are s t r o n g l y  c a l c a r e o u s  (13.9 p e r c e n t  CaC03), b u t  o t h e r w i s e  are very  s imilar  

t o  A h o r i z o n  samples.  Both h o r i z o n s  r e f l e c t  t h e i r  f i n e  sandy loam t e x t u r e  

i n  lower,  b u t  s t i l l  f a s t  , h y d r a u l i c  c o n d u c t i v i t y  and g r e a t e r  a v a i l a b l e  

moi s tu re  compared t o  t h e  f i n e  sand  s o i l s  d i s c u s s e d  p r e v i o u s l y .  P l a n t  

growth would be  favored  on t h i s  s o i l ,  b u t  t h e  sha l lowness  of t h e  S inona  

s o i l s  may l i m i t  some p l a n t s .  

Kermit Series (KM). The K e r m i t  s o i l  i s  a men-her of t h e  s i l i c i o u s ,  

t he rmic  fami ly  of Typic Torripsamments. T y p i c a l l y ,  t h e  Kermit s o i l s  have 

a ye l lowish - red ,  nonca lca reous ,  f i n e  sand  t o  loamy sand A and. C h o r i z o n s .  

The s o i l s  are deep and e x c e s s i v e l y  d ra ined .  

Typ i fy ing  p r o f i l e  (moist  c o l o r s )  : 

A1 0-15 cm Yellowish-red (5YR 4 / 4 )  f i n e  sand;  s i n g l e  

nonca lcareous  ; clear and smooth boundary. 
(0-6 i n c h e s )  g r a i n ;  l o o s e  when dry o r  m o i s t ;  n o n s t i c k y ;  

44 

C 15-162.5 cm Yellowish-red (5YR 4/41 f i n e  sand ;  s i n g l e  
(6-65 i n c h e s )  g r a i n ;  l o o s e  when dry o r  m o i s t ;  n o n s t i c k y ,  

n o n p l a s t i c ;  nonca lcareous .  



Table 3 4 .  Phys ica l  and Chemical P r o p e r t i e s  of t h e  Simona (SM) Soil S e r i e s .  

S o i l  Sample Depth 

Property 

Chemical 

PH 

E l e c t r i c a l  conductivity..rmnhos/cm 

Water s o l u b l e  ions: 
* 

Ca , m q / l  

Mg*, " 

Na , " 
+ 

K+, 

so4=, " 

I, 

c1-, " 

- 
H a 3 ,  " 

Bs PPm 
- 

NO3 I " 

3- ,, 
PO4 . 

Exchangeable c a t i o n s ,  meq/100 gms: 

* 
C a  

Mg* 
+ 

Na 
.+ 

0-10 an - 
7.69 

0.51 

4.13 

0.69 

0.62 

0.53 

0.56 

0.62 

5.28 

0.13 

3.73 

0.07 

11.84 

1.10 

0.17 

0.CI 

Cation exchange c a p a c i t y ,  meq/100 14.02 

0 Gypsum, z 
Caw3,  X 

Organic  Matter .  1. 

T o t a l  N, % 

7.2 

0.88 

0.06 

Phys ica l  

2.4 

4.5 

Hydraul ic  c o n d u c t i v i t y ,  c m h r  

+Avai lable  moisture  

Texture  

Sand,  X 

Fine sandy 
loam 

53.12 

Coarse (2 .0 - -5  m). % 3.53 

Medium ( . 5 - . 2 5  d e  12.91 

Fine ( .25- .05  ud, 36.68 

41.34 

5.54 

S i l t ,  % 

Clay, X 

25-50 CUI 

7.71 

0.44 

3.45 

0.69 

0.19 

0.32 

1.08 

0.18 

1.16 

0.23 

1.26 

0.01 

11.54 

1.38 

0.06 

0.58 

13.56 

0 

13.9 

0.88 

0.06 

3.6 

5.2 

Fine sandy 
loam 

67.65 

4.71 

10.84 

52.10 

23.49 

8.86 

+Available moisture  determined as t h e  d i f f e r e n c e  in percent  moisture  a t  
tens ions  of 1 / 3  and 15 bars .  
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Vegeta t ion  - mesqui te ,  s agebrush ,  oak,  yucca.  

Topography - l eve l  t o  g e n t l y  s l o p i n g  ( a r e a  c o n s i s t s  most ly  of  

s t a b i l i z e d  dunes) .  

Two sampl ing  a r e a s  were chosen t o  c h a r a c t e r i z e  t h e  Kermit series.  

The f i r s t ,  and main,  sampl ing  s i t e  w a s  i n  t h e  no r thwes t  p o r t i o n  o f  t h e  

s t u d y  area. The second sampl inp  s i t e  w a s  i n  t h e  sou thwes te rn  p o r t i o n  o f  

t h e  s tudy  area. Chemical and p h y s i c a l  p r o p e r t i e s  of samples from b o t h  

ifreas are given i n  Table  3-5. The 0-19 c m  samples shou ld  correspond t o  t h e  

A hor i zon  of  t h e  Kermit series, w h i l e  t h e  25-50 crn samples  should  cor respond 

t o  t h e  C ho r i zon .  

The K e r m i t  s o i l  r e p r e s e n t  wind blown material, a lmost  e n t i r e l y  sand ,  

very  low i n  c l a y ,  s o l u b l e  s a l t s ,  o r g a n i c  matter, and n a t u r a l  f e r t i l i t y .  

The sha l low samples ,  a t  bo th  l o c a t i o n s ,  d i f f e r  from deeper  samples on ly  

s l i g h t l y  excep t  f o r  h i p h e r  s o l u b l e  NO3 c o n t e n t s  a t  sha l low depths .  All 

s a n y l e s  have v e r i  h igh  h y d r a u l i c  c o n d u c t i v i t i e s  and would b e  expec ted  t o  

c o n t a i n  ve ry  l i t t l e  a v a i l a b l e  moi s tu re  f o r  p l a n t s .  

Samples of  t h e  0-10 c m  depth  a t  t h e  f i r s t  sampl ing  s i t e  were in-  

e x p l i c a b l y  h i g h e r  i n  c o a r s e  sand  than  a t  t h e  second sampling s i t e  o r  t han  

i s  expec ted  f o r  t y p i c a l  Kernit s o i l  series. N e v e r t h e l e s s ,  o t h e r  p r o p e r t i e s  

of  t h e  samples taken  from d i f f e r e n t  sites were e s s e n t i a l l y  i d e n t i c a l .  

Ava i l ab le  n o i s t u r e  f o r  a l l  samples w a s  very low, d rama t i z ing  t h e  d i f f i c u l t y  

p l a n t s  would have e x i s t i n p  on t h e s e  s o i l s .  S o i l  s t a b i l i t y  would a l s o  be  

expec ted  t o  be  a s e r i o u s  problem. 
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Table 3-5. P h y s i c a l  and Chemical P r o p e r t i e s  of the  K e r m i t  (KM) Soil S e r i e s .  

1st Sampling S i t e  
Proper ty  0-10 cm 

Chemical 

PH 7.42 

E l e c t r i c a l  conduct iv i ty ,  d o s / c r n  0.19 

Water s o l u b l e  ions :  
U Ca , meqll  

Mgu. “ 

+ I ,  Na . 
K+ P 

so4=. ” 

I ,  

c1-. ” 

HC03-, “ 

B. ppm - 
NO3 I ” 

3 I, PO4 I 

Exchangeable c a t i o n s ,  meq/100 gms 

* Ca 

M€? 

k 

+ Na 

Cat ion  exchange capac i ty .  
meqll00 gms 

Gypsum, X 

CaC03, % 

Organic  Mat te r ,  X 

T o t a l  N, % 

- P h y s i c a l  

Hydraul ic  c o n d u c t i v i t y ,  c d h r  

*Avai lable  moisture  

Texture  

Sand, % 

Coarse (2-.5 mm), X 

Medium (.5-.25 td, % 

Fine (.25-.05 m), % 

S i l t ,  x 
Clay, 4 

1.37 

0.25 

0.12 

0.28 

0.12 

0.18 

1.70 

0.28 

16.23 

0.37 

1 .81  

0.29 

0.17 

0.16 

2.43 

0 

0 

0.16 

0.01 

51.6 

0 .3  

Coarse 
sand 

97.47 

62.63 

26.36 

0.48 

0.61 

1.92 

25-50 cm 

7.44 

0.16 

1.10 

0.25 

0.11 

0.18 

0.03 

0.11 

1.92 

0.12 

0.77 

0.01 

1.52 

0.26 

0.03 

0.14 

1.96 

0 

0 

0.13 

0.01 

37.5 

0.3 

Fine 
sand 

96.16 

1.65 

19.51 

75.00 

2.52 

1.32 

2nd SamplinE S i t e  
0-10 cm 25-50 crn -- 

7.39 

0.12 

0.54 

0.15 

0.12 

0.17 

0.08 

0.37 

0.49 

0.27 

14.98 

0.15 

1.06 

0.23 

0.03 

0.12 

1.44 

0 

0 

0.13 

0.01 

51.2 

0.5 

Fine 
sand 

97.51 

3.02 

34.77 

59.72 

0.15 

2.35 

e 
7.45 

0.09 

0 . 6 1  

0.16 

0.09 

0.10 

<a. 0 1  

0.37 

1.01 

0.07 

2 . 1 1  

0.01 

1.54 

0.27 

0.02 

0.12 

1.95 

0- 

0 

0.16 

0.01 

41.0 

0.3 

Fine 
sand 

96.26 

1.90 

28.25 

66.11 

2.77 

0.97 

*Avai lable  moisture  determined as t h e  d i f f e r e n c e  i n  percent  mois ture  a t  
t ens ions  of 1 / 3  and 15 bars .  
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Summary 

Five  major s o i l  series were i d e n t i f i e d  as dominat ing t h e  s tudy  area 

and were c h a r a c t e r i z e d  i n  d e t a i l  as t o  chemical ,  p h y s i c a l  and morphological  

f e a t u r e s .  I n  g e n e r a l ,  t h e  c h a r a c t e r i z a t i o n s  agreed w i t h  d a t a  r e p o r t e d  by 

t h e  S o i l  Conservat ion S e r v i c e  i n  t h e  S o i l  Surveys f o r  Eddy and Lea 

Counties .  Add i t iona l  chemical  c h a r a c t e r i z a t i o n  showed t h e  s o i l s  t o  be  

i n d i c a t i v e  of n o n i r r i g a t e d  semia r id  soils wi th  no unique chemical  p r o p e r t i e s .  

So lub le  K 

t h e  proximi ty  o f  t h e  s t u d y  a r e a  t o  a potash  mining area. 

s is t  mainly of g e n t l y  undu la t ing  and r o l l i n g ,  deep, sandy s o i l s ,  h i g h l y  

permeable wi th  l i t t l e  a v a i l a b l e  mois ture .  The s o i l s  should  be  s u b j e c t  

t o  wind e r o s i o n ,  p a r t i c u l a r l y  i n  t h e  months of March through May when 

r a i n f a l l  i s  minimal and winds are s t r o n g .  Vegeta t ion  e s t ab l i shmen t  w i l l  

l i k e l y  be  c l o s e l y  a s s o c i a t e d  w i t h  water a v a i l a b i l i t y .  

+ and C1-  c o n t e n t s ,  f o r  example, w e r e  n o t  e s p e c i a l l y  h igh  d e s p i t e  

The s o i l s  con- 



6 IOT IC RESOURCES 

VEGETATIONAL BASELINE STUDY FOR THE LOS MFDM3OS STUDY AREA 

I n t r o d u c t i o n  

The s t u d y  a r e a  covers  72 s q  m i  i n  Eddy and Lea Counties .  The S o i l  

Conserva t ion  S e r v i c e  (SCS) h a s  conducted s o i l  su rveys  f o r  b o t h  c o u n t i e s ,  

b u t  no d e t a i l e d  v e g e t a t i o n a l  su rveys  have been done. Range s i t e  desc r ip -  

t i o n s  and cor responding  s o i l  s e r i e s  are l i s t e d  i n  t h e  S o i l  Surveys o f  

Eddy Area and of Lea County ( U .  S .  Department of  A g r i c u l t u r e ,  SCS 1971, 

1974) and were used a s  a b a s i s  f o r  deve loping  an e x t e n s i v e  v e g e t a t i v e  

range su rvey  t o  determine t h e  dominant v e g e t a t i o n  p r e s e n t .  Vegeta t ion  

w a s  e v a l u a t e d  by o c u l a r  sampling t echn iques  a t  va r ious  l o c a t i o n s  w i t h i n  

each  range s i te .  

throughout  t h e  s tudy  a r e a  b u t  were l i m i t e d  by t h e  a c c e s s i b i l i t y  of t h e  

area. Fig.  4-1 shows t h e  e x t e n s i v e  sampl ing  areas,  and Table  4-1 shows 

t h e  range  s i t e  d e s i g n a t i o n  f o r  each o f  t h e  s o i l  ser ies .  

Represen ta t ive  sampling l o c a t i o n s  were d i s t r i b u t e d  

Range Survey 

The range ( o r  e c o l o g i c a l )  s i t e  is  t h e  most b a s i c  u n i t  o f  rangeland  

i d e n t i f i c a t i o n .  I t  can be d e f i n e d  as a given a r e a  o f  l a n d  t h a t  h a s  t h e  

c a p a b i l i t y  of  s u p p o r t i n g  a d i s t i n c t i v e  k i n d  o f  p l a n t  community which can 

b e  i d e n t i f i e d  and desc r ibed  by k i n d  and p r o p o r t i o n  of s p e c i e s ,  o r  d i f f e r e n c e s  

in average  t o t a l  annual  p roduc t ion .  B a s i c a l l y  t h e  range s i t e  i s  a p roduc t  

of  i t s  environment which i s  r e g u l a t e d  l a r g e l y  by climate,  s o i l s ,  and topo- 

graphy. S ince  t h e  s tudy  area i s  l o c a t e d  w i t h i n  t h e  Southern Desert Land 

Resource Area, t h e  c l i m a t i c  e f f e c t s  are similar. Hence range s i t e  d i f -  

f \  f e r e n c e s  express changes i n  s o i l  and topography. Because many s o i l s  have 

similar c h a r a c t e r i s t c s  impor t an t  t o  p l a n t  growth, i t  is p o s s i b l e  t o  have 

49-50 





4 c 

0
 

J 

- 
a 

a 
.... ................ 

\
 \ 

I. 
n

 

D
 

t
 

0
 

a 





Table  4-1. Range s i t e  d e s i g n a t i o n s  f o r  t h e  s o i l .  series p r e s e n t  i n  t h e  
e x t e n s i v e  s t u d y  s i te .  A b b r e v i a t i o n s  f o r  t h e  v a r i o u s  s o i l  
series are a l s o  g5ven. 

Mapping U n i t s  Range S i t e s  

Eddy County: 

AD 

BA 

BB 

BD 

KM 

PA 

PD 

PS 

SM 

WK 

Active dune l a n d  

Ber ino  loamy f i n e  s a n d ,  0-3% s l o p e s  

Ber ino  complex, 0-3% s l o p e s ,  e roded  

Berino-Dune l a n d  complex, 0-3% s l o p e s  

Kermit-Berino f i n e  s a n d s  , 0-3% s l o p e s  
K e r m i t  f i n e  sand  
B e r i n o  f i n e  sand  

P a j a r i t o  loamy f i n e  s a n d ,  0-3% s l o p e s ,  
e roded  

Pa jar i to-Dune  l a n d  complex, 0-3% s l o p e s  

Pot ter-Simona complex, 5-25% s l o p e s  
P o t t e r  g r a v e l l y  loam, 5-25% s l o p e s  
Simona g r a v e l l y  f i n e  sandy loam, 

0-3% s l o p e s  

Simona-Bippus complex, 0-5% s l o p e s  
Simona g r a v e l l y  f i n e  sandy loam, 

Bippus s i l t y  c l a y  loam 

Wink loamy f i n e  s a n d ,  0-3% s l o p e s ,  e roded  

0-3% s l o p e s  

Lea County: 

BE Berino-Cacique loamy f i n e  s a n d s  a s s o c i a t i o n  

KD Kermit-Palomas f i n e  s a n d s ,  0-12% s l o p e s  
K e r m i t  soil 
Palomas s o i l  

KM K e r m i t  s o i l s  and Dune l a n d ,  0-12X s l o p e s  
K c r m i  t s o i l  
Dune l a n d  . 

---- 
Sandy 

Deep Sand 

Deep Sand 

Sand H i l l s  
Deep Sand 

Deep Sand 

Deep Sand 

Shallow 
Sandy 

Sandy 

Bottomland 

Deep Sand 

Sandy 

Sand H i l l s  
Deep Sand 
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Tab le  4-1. (Cont.)  

Mapping U n i t s  Range S i t e s  

KO 

LP 

MF 

Mw 

PT 

PU 

PY 

SE 

SR 

SY 

TF 

WF 

WK 

Kimbrougli g r a v e l l y  loam, 0-3% s l o p e s  Shallow 

L a r g o - P a j a r i t o  complex 
Largo  s o i l  
P a j a r i t o  s o i l  

Loamy 
Sandy 

Maljnmar and Palomas f i n e  s a n d s ,  0-32 s lopes  Deep Sand 

Mobeet ic -Pot te r  a s s o c i a t i o n ,  1-15% s l o p e s  
Mobeet ie  s o i l  
P o t t e r  s o i l  

Pyo te  loamy f i n e  sand  

Pyo te  and Maljamar f i n e  sands  

Pyo te  s o i l s  and Dune l a n d  
Pyo te  s o i l  
Dune l a n d  

Simona f i n e  sandy loam, 0-3 s l o p e s  

Simona-Up t o n  a s s o c i a t i o n  
Simona s o i l  
Upton s o i l  

Stony r o l l i n g  l a n d  

Tonuco loamy f i n e  sand  

Wink f i n e  s a n d  

Wink loamy f i n e  sand  

Sandy 
Sh a1 1 ow 

Deep Sand . I  

I .  

Deep Sand 

Deep Sand ---- 
Sandy 

Shal low 
Shal low 

B re aks  

Sandy 

Deep Sand 

Deep Sand 

n 



more than  one s o i l  series w i t h i n  a range s i te .  S ince  t h e  s o i l  su rveys  w e r e  

conducted a t  a low i n t e n s i t y ,  i t  i s  a l s o  p o s s i b l e  t o  have u n d i f f e r e n t i a t e d ,  

o r  complexes o f ,  s o i l  series.  These s o i l  complexes c o n s i s t  o f  two o r  more 

s o i l  series and may con ta in  more than one range s i t e .  Because no  p o r t i o n  

of t h e  complex i s  s u f f i c i e n t l y  adequate  i n  s i z e  f o r  s o i l  d e l i n e a t i o n  a t  

t h e  mapping i n t e n s i t y ,  t h e  range s i t e  d e s c r i p t i o n s  a l s o  fo l low an u n d i f f e r -  

e n t i a t e d  s t a t u s  based  on t h e  most dominant s o i l  i n  t h e  complex. 

Within t h e  s t u d y  s i t e ,  s i x  range s i tes  have been i d e n t i f i e d .  Three of 

t h e  s i t e s  - sandy,  deep sand ,  and sand  h i l l s  - occupy most of  t h e  area. 

The sha l low,  loamy, and bot tomland si tes a r e  found on ly  o c c a s i o n a l l y .  The 

loamy s i t e ,  a s s o c i a t e d  w i t h  t h e  Largo s o i l  series,  i s  n e a r  t h e  c e n t e r  of  

t h e  s t u d y  s i t e .  The sha l low range s i t e  i s  i n  t h e  n o r t h e a s t e r n  c o m e r  and 

t h e  bot tomland s i t e  i n  t h e  southwes tern  c o m e r  of t h e  e x t e n s i v e  s t u d y  s i t e .  

No range s i t e  on t h e  s tudy  area r e f l e c t s  i t s  f u l l  p o t e n t i a l .  Because 

of p a s t  usage ,  t h e r e  a r e  o f t e n  g r e a t e r  d i f f e r e n c e s  w i t h i n  a range  s i t e  

than  between range  sites on t h e  s t u d y  area. T h i s  i s  t o  be  expec ted  as t h e  

sand-derived s o i l s  t h a t  c o n s t i t u t e  most of t h e  area are comparable i n  

p o t e n t i a l  v e g e t a t i o n ;  they d i f f e r  l a r g e l y  in t h e  p r o d u c t i v e  c a p a c i t y  and  

presence  of s e l e c t e d  s p e c i e s .  Also,  through r e t r o g r e s s i o n  t h e s e  s i tes  

grade t o  a common denominator i n  s p e c i e s  composi t ion.  On degenera ted  areas 

wind movement of s u r f a c e  sands  o f t e n  i n t e r m i x e s  t h e  c h a r a c t e r i s t i c s  o f  t h e  

si tes.  It is ,  t h e r e f o r e ,  d i f f i c u l t  t o  d i s t i n g u i s h  s i t e  c h a r a c t e r i s t i c s  i n  

t h e  area. 

Deep Sand Desert Grass land  Range S i t e  

T h i s  s i t e  is  n e a r l y  level  t o  r o l l i n g  sandy p l a i n s  w i t h  0-12 p e r c e n t  

s l o p e .  The s o i l s  are deep,  f i n e  sands ,  sometimes u n d e r l a i n  by i n d u r a t e d  

c a l i c h e .  They are r a p i d l y  permeable ,  have h i g h  a v a i l a b l e  water h o l d i n g  
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c a p a c i t y ,  and a good p lan t - so i l - a i r -wa te r  r e l a t i o n s h i p .  I f  unpro tec t ed  n 
W by p l a n t  cove r ,  t h e  s o i l s  are h i g h l y  s u s c e p t i b l e  t o  wind e r o s i o n ,  and l a r g e ,  

a c t i v e  sand  dunes may be formed. 

P o t e n t i a l l y ,  t h e  s i t e  is  an open g r a s s l a n d  and t a l l  and mid-grasses 

Grasses are bunch and rhizomatous types  and i n c l u d e  dominate t h e  community. 

sand b l u e s  t e m  (Andropogon h a l l i i )  , Havard panicum (Panicum h a v a r d i i )  , and 

sandreed  g r a s s  (Calamovi l fa  g i p a n t e a ) ,  which are e s p e c i a l l y  adapted t o  t h e  

deep sandy s o i l s .  Frequent  s h i f t i n g  of  t h e  sands may c r e a t e  c o n s i d e r a b l e  

v a r i a t i o n  i n  t h e  s t r u c t u r e  and composition of t h e  p l a n t  community. Such 

p l a n t s  as s h i n n e r y  oak (Quercus h a v a r d i i )  , sand  sagebrush  (Artemisia f i l i -  

f o l i a ) ,  and sandreed  g r a s s  are w e l l  adap ted  and a c t  as p r i n c i p l e  s o i l  

s t a b i l i z e r s .  P i o n e e r  s p e c i e s ,  i n c l u d i n g  annua l s  and some of  t h e  dropseeds  

(Sporobolus s p p . ) ,  dominate t h e  less s t a b l e  areas. 

Th i s  range s i te  is q u i t e  e x t e n s i v e  on t h e  s t u d y  area. A s  a s i n g l e  

s i t e ,  i n  con junc t ion  w i t h  u n d i f f e r e n t i a t e d  mapping u n i t s ,  i t  occup ies  t h e  

l a r g e s t  area of any range s i te .  

Maljamar, Wink, Pyote  and Palomas s o i l s  and t h e i r  dominance i n  u n d i f f e r -  

T y p i c a l l y ,  i t  i n c l u d e s  t h e  Ber ino ,  

e n t i a t e d  mapping u n i t s .  

The g e n e r a l  r e t r o g r e s s i o n  p a t t e r n  r e s u l t s  i n  replacement of t h e  dominant 

t a l l  g r a s s e s ,  e. g . ,  sand  b lues tem,  g i a n t  dropseed (Sporobolus g i g a n t e u s ) ,  

Havard panicum, and sandreed  g r a s s ,  w i t h  i n c r e a s e r  s p e c i e s ,  e. g. , mesa 

dropseed (Sporobolus f l exuosus )  and sand  dropseed (Sporobolus c ryp tandrus )  . 
P i o n e e r  s p e c i e s ,  i n c l u d i n g  annual  sandbur  (Cenchrus p a u c i f l o r u s )  , t r i d e n s  

(Erioneuron s p p . ) ,  and annual  f o r b s ,  become dominant components i n  d e t e r i o r a t e d  

communities. Sand s a g e ,  s h i n n e r y  oak, and mesquite (P rosop i s  g l andu losa )  

a l s o  invade  the  s i t e  and form low, dense,  woody canop ies ,  
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The extreme v a r i a t i o n  of v e g e t a t i o n  on t h e  s t u d y  area ranges from a c t i v e  

dunes n e a r  sampling 1ocat. ion 3 t o  w e l l - s t a b i l i z e d  areas showing trace amounts 

of l i t t l e  b lues t em (Schizachyrium scoparium) n e a r  l o c a t i o n s  11 and 1 4 .  

most t y p i c a l  appearance  of the  s i t e ,  v e g e t a t i v e l y  and t o p o g r a p h i c a l l y ,  i s  

The 

observed  n e a r  l o c a t i o n s  4 ,  5 and 6. These areas a r e  o f t e n  i n  an u n d i f f e r -  

e n t i a t e d  mapping u n i t  w i t h  t h e  sandy range s i t e ,  b u t  are dominated by deep 

sands.  

Throughout t h e  deep sands range s i t e ,  c o n s i d e r a b l e  v a r i a t i o n  e x i s t s  

between t h e  amount and cover  of  sand  s a g e ,  s h i n n e r y  oak, and mesqui te .  The 

amount p r e s e n t  of each s p e c i e s  i s  l a r g e l y  a f u n c t i o n  of envi ronmenta l  condi- 

t i o n s  a t  the t i m e  o f  i n c r e a s e  of t h e  woody p l a n t s ,  and t h e  p l a n t  most 

f avored  h a s  i n c r e a s e d  most r a p i d l y .  I t  is  d o u b t f u l  t h a t  compe t i t i ve  

s u c c e s s i o n a l  o r  r e t r o g r e s s i o n a l  p a t t e r n s  have been p r e s e n t  t o  any e x t e n t  

among t h e  woody p l a n t s .  

While n o t  p r e s e n t  on a l l  areas of t h e  deep sands  range s i t e ,  l a r g e  

amounts of broom snakeweed ( G u t i e r r e z i a  s a r o t h r a e )  , s e n e c i o  (Senec io  

s p a r t i o i d e s )  , wooly g r o u n d s e l  (Senec io  l o n g i l o b u s )  , and w i l d  buckwheat 

(Eriogonum a n n u m )  w e r e  observed. These plants w e r e  a lso p r e s e n t  on a l l  

t h e  o t h e r  sand-derived range sites and w e r e  a f u n c t i o n  o f  p a s t  envi ronmenta l  

c o n d i t i o n s .  Recent dry y e a r s  ( e a r l y  1970's) r e s u l t e d  i n  a v o i d ,  o r  opening ,  

i n  t h e  p l a n t  communities. 

i d e a l  growing c o n d i t i o n s  f o r  t h e s e  p l a n t s .  

High p r e c i p i t a t i o n  i n  1974  and 1975  provided  

The same mois tu re  c o n d i t i o n s  

provided  above-normal growing c o n d i t i o n s  f o r  annual  sandbur .  It i s  

expec ted  t h a t  d e n s i t i e s  and p r o d u c t i v e  levels of t h e  annua l  species w i l l  

d e c l i n e ,  However, t h e  p e r e n n i a l  s p e c i e s ,  e. g. , broom snakeweed and wooly 

groundse l ,  may con t inue  on a c r e s t  f o r  s e v e r a l  y e a r s  s i n c e  the d e t e r i o r a t i o n  

of  range s i t e s  ha5 r e s u l t e d  i n  openings i n  t h e  p l a n t  community a v a i l a b l e  
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f o r  t h e  e s t a b l i s h m e n t  of  new p l a n t s .  
n 

Sandy Desert Grass1 and Range S i t e  

T h i s  s i t e  h a s  n e a r l y  l e v e l  t o  r o l l i n g  topography w i t h  0-6 p e r c e n t  s l o p e ,  

and i s  g e n e r a l l y  c o n s i d e r e d  a sandy p l a i n s  w i t h  o c c a s i o n a l  s u c c e s s i o n s  of 

s t a b i l i z e d  dunes. The s o i l s  w i t h i n  t h e  s i t e  are g e n e r a l l y  loamy f i n e  s a n d s  

t o  s a n d s ,  20 j n .  o r  more i n  dep th ,  w i t h  r a p i d  water i n f i l t r a t i o n .  The good 

p lan t -so i l . -a i r -mois  t u r e  r e l a t i o n s h i p  o f  t h e s e  s o i l s  makes r a i n f a l l  h i g h l y  

e f f e c t i v e .  The s o i l s  are h i g h l y  s u s c e p t i b l e  t o  wind e r o s i o n  i f  u n p r o t e c t e d  

by p l a n t  cover .  

P o t e n t i a l l y ,  t h e  s i t e  is an open g r a s s l a n d  w i t h  mid-grasses dominant. 

A few s h o r t  g r a s s e s  and t a l l  g r a s s e s  are a l s o  p r e s e n t .  P e r e n n i a l  f o r b s  and 

and o c c a s i o n a l  s h r u b s  o c c u r  i n  a s s o c i a t i o n  w i t h  t h e  p e r e n n i a l  g r a s s e s .  

Ephemerals are common and may o c c u r  s e a s o n a l l y  as a s p e c t  dominants - 
e s p e c i a l l y  on u n s t a b l e  s o i l  areas w i t h i n  t h e  p l a n t  community. Sh inne ry  

oak and s a n d  sagebrush  are pr imary  s o i l  s t a b i l i z e r s ,  and o f t e n  o c c u r  on 

small s t a b i l i z e d  dunes th roughou t  t h e  p l a n t  community. 

The g e n e r a l  p a t t e r n  of r e t r o g r e s s i o n  r e s u l t s  i n  r a p i d  i n c r e a s e s  of 

nesa and sand  dropseed  as t h e  l i m i t e d  amounts of g i a n t  d ropseed ,  s and  b lue -  

stem, and l i t t l e  b l u e s t e m  are r e p l a c e d .  F u r t h e r  r e t r o g r e s s i o n  r e s u l t s  i n  

dec reased  p l a n t  cove r ,  and p e r e n n i a l  t h r e e  awns ( A r i s t i d a  s p p . )  , s i g n a l  

g r a s s  ( B r a c h i a r l  a c i l i a t i s s i m a )  , and numerous a n n u a l s  become t h e  dominant 

v e g e t a t i o n .  Sand sagebrush  and s h i n n e r y  oak i n c r e a s e  g r e a t l y ,  and mesqu i t e ,  

broom snakeweed, and s e n e c i o  invade  t h e  si te.  

T h i s  range  s i te  i s  found i n  small i s o l a t e d  u n i t s  t h roughou t  t h e  s t u d y  

area. Generally,-it i s  a d j a c e n t  t o  t h e  deep s a n d s  range  s i te .  The sandy 
I 

range  s i t e  is  also p r e s e n t  t o  v a r y i n g  d e g r e e s  as p a r t  of t h e  . u n d i f f e r e n t i a t e d  

mapping u n i t  of t h e  deep sand-sandy r ange  s i tes .  I n  t h i s  s i t u a t i o n ,  t h e  
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sandy range  s i t e  g e n e r a l l y  occup ies  t h e  more l e v e l ,  s t a b i l i z e d  a r e a s  of t h e  

i n t e r d u n e s .  

s agebrush  and s h i n n e r y  oak, o f t e n  i n  a hummocky t o p o g r a p h i c  p o s i t i o n .  

1 
The sandy range  s i t e  i s  g e n e r a l l y  t h e  area occup ied  by sand  

Because o f  r e t r o g r e s s i o n ,  i t  i s  d i f f i c u l t  t o  i d e n t i f y  areas of t h e  

sandy range  s i t e  s i n c e  t h e  g r a s s  and t h e  woody p l a n t  composi t ions  are 

similar t o  t h o s e  o f  t h e  deep sands .  Hawever, t h e r e  is  g e n e r a l l y  less 

mesqu i t e  on t h e  sandy s i te .  While t h e  sandy s i t e  i s  t h e  p r imary  p o s i t i o n  

f o r  h i g h  numbers o f  ephemera ls ,  broom snakeweed, and s e n e c i o ,  t h e  c l i m a t i c  

c o n d i t i o n s  of  t h e  p a s t  two y e a r s  and t h e  s t a t e  o f  r e t r o g r e s s i o n  have 

a l lowed a r easonab ly  uni form d i s t r i b u t i o n  o f  he rbaceous  p l a n t s .  

Sand H i l l s  Desert Grass l and  Range S i t e  

Th i s  r ange  s i te  occur s  on deep,  s andy ,  g e n t l y  u n d u l a t i n g ,  b i l l o w y  

s t a b i l i z e d  dune s o i l s ,  p r i m a r i l y  of t h e  Kermit se r ies .  

high w i t h  a s l o p e  of 0-15 p e r c e n t .  The s o i l s  are loose ,  f i n e  s a n d s  t o  a 

depth  o f  60 i n .  o r  more. Water i n t a k e  is  v e r y  r a p i d ,  runof f  i s  minimal ,  

E i l l s  may be 25 f t  

and a v a i l a b l e  water h o l d i n g  c a p a c i t y  i s  3-4- i n .  The s o i l s  are ve ry  droughty  

and are h i g h l y  s u b j e c t  t o  wind e r o s i o n .  

The v e g e t a t i v e  p a t t e r n  for t h e  sand h i l l s  range  site is comparable t o  

t h a t  of t h e  deep sands.  It i s  s e p a r a t e  o n l y  because  of d i f f e r e n c e s  i n  

p r o d u c t i v e  c a p a c i t y .  I n  g e n e r a l ,  t h e  p r o d u c t i v e  c a p a c i t y  of t h e  sand  h i l l s  

\ 

s i t e  i s  approx ima te ly  h a l f  t h a t  o f  t h e  deep s a n d s  because  of i t s  more x e r i c  

n a t u r e .  The reduced  p r o d u c t i v i t y  r e s u l t s  i n  more open area on t h e  s o i l  

s u r f a c e  and t h u s  g r e a t e r  e r o s i o n  haza rd .  

The sand  h i l l s  rangc s i t e  i s  g e n e r a l l y  l o c a t e d  w i t h i n  an u n d i f f e r e n t i a t e d  

mapping u n i t  and o c c u r s  w i t h  t h e  deep sands  range  s i te .  

t i o n s ,  l i t t l e  v e g e t a t i v e  d i f f e r e n c e s  e x i s t  between t h e  two. G e n e r a l l y ,  i n  

t h e  sand  h i l l s  range  s i t e  t h e r e  i s  more yucca (Yucca c a m p e s t r i s )  and mesqu i t e  

' In te rdunes  are t h e  low- ly ing  a r c a s  i n t e r s p e r s e d  among t h e  dunes and hummocks. 

Under c u r r e n t  condi- 
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and less sand  sagebrush ,  s h i n n e r y  oak, and broom snakeweed. The p a t t e r n  o f  

g r a s s e s  and f o r b s  i s  s imi la r  t o  t h a t  of  t h e  deep sand  range si te.  

Genera l ly  t h e  sand  h i l l s  range s i t e  on t h e  s t u d y  area i s  only p a r t i a l l y  

s t a b i l i z e d  and is e a s i l y  a f f e c t e d  by wind movement. 

Loamy Desert Grass l and  Range S i t e  

Th i s  s i t e  occur s  as n e a r l y  l e v e l  t o  g e n t l y  r o l l i n g  topography w i t h . 0 - 3  

p e r c e n t  s lope .  S o i l s  are deep, medium t e x t u r e d ,  f i n e  sandy loams t o  loams, 

u s u a l l y  u n d e r l a i n  by c a l i c h e .  The s o i l s  have modera te ly  r a p i d  p e r m e a b i l i t y ,  

and on ly  a f t e r  pro longed  r a i n f a l l  i s  runoff  l i k e l y .  

The p o t e n t i a l  v e g e t a t i o n  on t h i s  s i t e  i s  an open g r a s s l a n d  of  mid- and 

s h o r t  g r a s s e s  w i t h  v a r y i n g  amounts of  f o r b s .  A few woody s h r u b s  and yucca 

may be  p r e s e n t .  Ephemeral f o r b s  are common and may g ive  an a s p e c t  dominance. 

A s  r e t r o g r e s s i o n  o c c u r s ,  mesa and sand  dropseeds  i n c r e a s e  s t r o n g l y ;  

b l a c k  grama (Bouteloua e r iopoda )  , p l a i n s  b r i s t l e g r a s s  ( S e t a r i a  l e u c o p i l a )  , 
Arizona c o t t o n t o p  (Trichachne c a l i f o r n i c a )  and bush muhly (Muhlenbergia 

p o r t e r i )  dec rease  r a p i d l y .  S i g n a l  g r a s s ,  p e r e n n i a l  t h r e e  awn, annua l  

s andbur ,  and annua l  f o r b s  g r a d u a l l y  i n c r e a s e  a t  t h e  expense of  t h e  dropseeds .  

Woody p l a n t s ,  i n c l u d i n g  sand  sagebrush ,  catclaw (Acacia spp.) ,  wo l fbe r ry  

(Lycium pal l idurn)  , l o t ebush  (Condal ia  o b t u s a f o l i a )  , j ave l inab rush  (Condal ia  

e r i c o i d e s )  , and creosotebush  (Larrea t r i d e n t a t a )  ga in  prominance i n  d e t e r i o -  

r a t e d '  areas. 

The loamy range s i t e  was observed  on ly  a t  t h e  Red T a n k n e a r  l o c a t i o n s  

1 2  and 13. The s i t e  w a s  d e p l e t e d  of herbaceous v e g e t a t i o n  - p o s s i b l y  due 

t o  i t s  p rox imi ty  t o  water. On t h e  p e r i p h e r y  of  t h e  s i t e ,  l a r g e  amounts of  

c r e o s o t e  bush were p r e s e n t .  L i t t l e  sand  sagebrush  o r  s h i n n e r y  oak w a s  

p r e s e n t .  Snakeweed w a s  p r e s e n t  on t h e  level  areas i n  con junc t ion  w i t h  

f l u f f  g r a s s  (Er ioneuron  pu lche l lum) ,  and annual  sandbur  and o c c a s i o n a l  
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dropseed p l a n t s  were p r e s e n t  on t h e  dunes. 

Shallow Desert Grass l and  Range S i t e  

The s i t e  i s  l e v e l  t o  g e n t l y , r o l l i n g  w i t h  0-3 p e r c e n t  s lope .  The s o i l s  

are s h a l l o w ,  f i n e  sandy loam o v e r  i n d u r a t e d  c a l i c h e ,  s a n d s t o n e  o r  .gypsum, 

and c a l i c h e  o f t e n  o c c u r s  on t h e  s u r f a c e ,  The s o i l s  have  a h i g h  i n f i l t r a t i o n  

rate and u t i l i z e  small  r a i n s  w e l l .  I f  t h e  s o i l s  are n o t  p r o t e c t e d  by vege- 

t a t i v e  cove r ,  t hey  are s u b j e c t  t o  wind e r o s i o n .  

The p o t e n t i a l  v e g e t a t i o n  i s  an open g r a s s l a n d  dominated by s h o r t  and 

mid-grasses .  Black  grama i s  a s i n g l e  s p e c i e s  dominant on t h i s  range  s i te .  

P e r e n n i a l  f o r b s  a n d  o c c a s i o n a l  woody p l a n t s  are components of t h e  v e g e t a t i o n .  

With r e t r o g r e s s i o n ,  b l a c k  grama, bush muhly, p l a i n s  b r i s t l e  g r a s s ,  mesa 

d ropseed ,  four-wing s a l t b u s h  ( A t r i p l e x  canescens)  , and many p e r e n n i a l  f o r b s  

d e c l i n e  d r a m a t i c a l l y .  Three  awns, f l u f f  g r a s s ,  and annua l s  i n c r e a s e  r a p i d l y .  

F u r t h e r  r e t r o g r e s s i o n  r e s u l t s  i n  i n c r e a s e s  o r  i n v a s i o n  of catclaw , j a v e l i n a -  

b r u s h ,  mesqu i t e ,  and c reoso tebush .  

Most o f  t h e  sha l low range  s i t e  on t h e  s t u d y  area w a s  i n  t h e  n o r t h e a s t  

c o r n e r  and w a s  i n  t h e  b e s t  c o n d i t i o n  of  any of t h e  area observed .  S o i l s  o f  

t h e  Upton, Simona, P o t t e r , a n d  Kimbrough series w e r e  p r e s e n t  , and l o c a t i o n s  

7-10 were i n  t h e  s h a l l o w  range s i t e .  

While c o n s i d e r a b l e  amounts of  b u r r o  g r a s s  (Sc leropogon b r e v i f o 1 . i ~ ~ )  , 

f l u f f  g r a s s ,  wooly g roundse l ,  t r i d e n s ,  and snakeweed were p r e s e n t ,  t h e r e  

were r e a s o n a b l e  amounts of s i l ve r  b lues t em (Bothr iochloa  s a c c h a r o i d e s )  , bush 

muhly, b l a c k  grama, and Ar izona  c o t t o n t o p  p r e s e n t .  

v i n e  mesqu i t e  (Panicum obtusum) w a s  a l s o  p r e s e n t .  

On deepe r  s o i l  i n c l u s i o n s ,  

No c reoso tebush  was p r e s e n t ,  

but small amounts .of mesqui te  were. 

Bottomland Des e rt  Grass l a n d  Range S 1 te  

T h i s  s i t e  i s  on n e a r l y  l e v e l ,  s h a l l o w  t o  deep soils w i t h  medium t o  
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moderately f i n e  t e x t u r e .  The s o i l s  have  a moderate  p e r m e a b i l i t y  and are 

p r e s e n t  i n  f l o o d  p l a i n s  s u b j e c t  t o  p e r i o d i c  f l o o d i n g .  

The mapping u n i t  sampled c o n t a i n s  a Simona-Bippus complex. Based on t h e  

s o i l ,  p o s i t i o n  of t h e  l a n d s c a p e ,  and t h e  v e g e t a t i o n  a t  l o c a t i o n s  1 and 2 

n e a r  t h e  James Ranch, i t  appeared  t h a t  t h e  s p e c i f i c  s t o p s  were on s h a l l o w  

s o i l s  more c o n s i s t e n t  w i t h  t h e  s h a l l o w  range  s i te .  

V e g e t a t i v e  c o n d i t i o n s  show c o n s i d e r a b l e  r e t r o g r e s s i o n  w i t h  l a r g e  amounts 

o f  mesqui te  a t  t h e  lower  p o s i t i o n s  g r a d i n g  i n t o  c r e o s o t e b u s h  on t h e  s lopes .  

There  i s  very  l i t t l e  hummocking of  t h e  mesqui te .  The dominant g r a s s e s  

c u r r e n t l y  are b u r r o  g r a s s ,  t h r e e  awns, and f l u f f  g r a s s .  Reasonable amounts 

of bush muhly, p l a i n  b r i s t l e  g r a s s ,  and d ropseeds  are found w i t h i n  t h e  

c r e o s o t e b u s h  and mesqu i t e  p l a n t s .  Black grama i s  q u i t e  low i n  abundance, 
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crs FAUNAL CHARACTERISTICS 

I n t r o d u c t i o n  

Communities are b i o l o g i c a l  u n i t s  d e f i n e d  i n  terms of  f l o r a ,  o r  fauna ,  

o r  bo th .  Only t h e  f a u n a l  components o f  communities i nvo lved  were s t u d i e d  

du r ing  t h i s  i n v e s t i g a t i o n ,  S ta tements  about  t h e  f l o r a  were r e s t r i c t e d  t o  

v e g e t a t i o n  types  used t o  d e s c r i b e  h a b i t a t s .  The names of t h e  v e g e t a t i o n  

types  ( sh inne ry  oak-mesquite,  mesqui te -grass land ,  mesquite-snakeweed, and 

c reoso te -g ras s l and)  were based  on a spec t  and e x i s t i n g  v e g e t a t i o n  r a t h e r  

than  p o t e n t i a l  v e g e t a t i o n .  

The f i e l d  work involved  an e x t e n s i v e  and an i n t e n s i v e  survey .  P r i -  

m a r i l y  t h e  e x t e n s i v e  survey  w a s  t o  de te rmine  t h e  v e r t e b r a t e s  and ground- ."h 5 

d w e l l i n g  a r th ropods  i n h a b i t a t i n g  c e r t a i n  h a b i t a t s  w i t h i n  t h e  72-sq mi 

s tudy  area. The i n t e n s i v e  su rvey  w a s  a s tudy  o f  l i z a r d ,  b i r d ,  and mammal 

d e n s i t i e s  on p a r t  o f  a 3-sq m i  s t u d y  area. Most of  t h a t  s tudy  area is  

w i t h i n  t h e  72-sq m i  a r e a  (F ig .  4 - 2 ) .  

The amount of d a t a  t h a t  can be  o b t a i n e d  from such su rveys  is  l i m i t e d  

t o  t h e  time and manpower hour s  a l l o t t e d .  With t h o s e  l i m i t a t i o n s  i n  mind, 

c e r t a i n  g o a l s  were e s t a b l i s h e d  p r i o r  t o  t h e  i n v e s t i g a t i o n .  They s e r v e d  as 

t h e  purpose o f  t h e  s t u d y ,  as fo l lows:  

1. Ex tens ive  survey-- beg in  a c h e c k l i s t  o f  h e r p t i l e s  (amphibians and 
r e p t i l e s ) ,  b i r d s ,  and m a m m a l s  from each of t h e  f i v e  h a b i t a t s  
( sh inne ry  oak-mesquite, mesqui te -grass land ,  mesquite-snakeweed, 
c r eoso te -g ras s l and ,  and active dune l a n d ) .  Begin a c h e c k l i s t  of 
ground-dwelling a r th ropods  from t h e  sh inne ry  oak-mesquite h a b i t a t  
w i t h i n  t h e  72-sq m i  s t u d y  area. 

2.  I n t e n s i v e  survey-- de te rmine  d e n s i t i e s  of l i z a r d s  , b i r d s ,  and 
mammals from t h e  s h i n n e r y  oak-mesquite h a b i t a t  w i t h i n  t h e  3-sq m i  
s t u d y  area. 

The fo l lowing  s e c t i o n s  p r e s e n t  and d i s c u s s  t h e  r e s u l t s  o f  t h e  f i e l d  

work p lanned  and execu ted  under  t h e  above set  of g o a l s  and r eason ing .  
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Methods 

A r t  h rop o d s  

Ground-dwelling a r th ropods  w e r e  surveyed  i n  t h e  s h i n n e r y  oak-mesquite 

h a b i t a t .  F i f t y  1-quar t  canning ja rs  were b u r i e d ,  open ends up, a t  ground 

leve l ,  1 n a p a r t  a long  a r e l a t i v e l y  s t r a i g h t  l i n e .  Pape r  cups were i n s e r t e d ,  

open ends  up, i n t o  t h e  jars.  Each p i t - f a l l  t r a p  w a s  emptied of i t s  c o n t e n t s  

30 times ove r  v a r i o u s  day i n t e r v a l s  from 6 September t o  28  October  1975. 

H e  r p  t i  les 

Ex tens ive  survey .  H e r p t i l e s  were obse rved ,  c o l l e c t e d  by hand,  o r  

k i l l e d  w i t h  d u s t  s h o t  from t h e  v a r i o u s  h a b i t a t s  from 29 August 1975 t o  

15 A p r i l  1976. A r e p r e s e n t a t i v e  of  each s p e c i e s  from t h e  f i v e  areas w a s  

p repa red  f o r  d e p o s i t i o n  i n  t h e  Eastern New Mexico U n i v e r s i t y  (ENMU) Na tu ra l  

H i s t o r y  Museum. 

I n t e n s i v e  survey .  L i z a r d  d e n s i t i e s  were e s t i m a t e d  by coun t ing  l i z a r d s  

d i r e c t l y  w i t h  a cruise method d e s c r i b e d  by Degenhardt (1966). 

was conducted from 9 September t o  2 1  October  1975 on a 1-ha s t u d y  p l o t  

marked o f f  by stakes i n t o  100 u n i t s ,  each 10 m by 10 m. 

counted  by wa lk ing  t h e  p l o t  as shown i n  Fig.  4 - 3 .  

sun-exposed s o i l s  reached  34' C as recorded  by a T r i - R  E l e c t r o n i c  Thermometer. 

Degenhardt (1966) d i s c u s s e d  t h e  p o s s i b l e  e r r o r s  p r e s e n t  i n  t h e  method, b u t  

The s tudy  

I \  

L i z a r d s  were 

Counting w a s  s t a r t e d  when 

h e  concluded t h a t  " t h e  r e s u l t i n g  f i g u r e ,  though n o t  n e c e s s a r i l y  a s t a t i s t i c ,  

shou ld  be  a number t h a t  may b e  o b t a i n e d  a g a i n  w i t h  a h igh  degree  of uniform- 

i t y  by e i t h e r  t h e  same o r  a d i f f e r e n t  o p e r a t o r .  Such a number is  n o t  of 

less v a l u e  for f u t u r e  comparisons than one which a t t e m p t s  t o  estimate an 

a c t u a l  parameter  of t h e  popula t ion . ' '  
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Figure  4-3. Drawing of t h e  1-ha s t u d y  g r i d  showing t h e  r o u t e  fo l lowed i n  
census ing  l i z a r d s .  Numbers refer t o  t h e  sequence i n  which rows 
were walked. Circles r e p r e s e n t  g r i d  s t a k e s .  
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Birds  

Ex tens ive  survey .  Each h a b i t a t  was surveyed  between 29 August 1975 

and 2 7  March 1976. 

areas, b u t  t anks  (metal o r  d i r t )  were a l s o  inc luded .  Two d i r t  t anks  

Most of  t h e  survey  inc luded  o b s e r v a t i o n s  on t e r r e s t r i a l  

a d j a c e n t  t o  t h e  s t u d y  a r e a  were i n c l u d e d  because  b i r d s  from t h o s e  t anks  

were expec ted  t o  i n h a b i t  t h e  s t u d y  area. 

I n t e n s i v e  survey .  The roads ide  p o i n t  census method (French 1970) w a s  

used t o  estimate b i r d  d e n s i t i e s  from 7 September 1975 t o  2 8  March 1976. 

The v a l u e s  o b t a i n e d  were n o t  expec ted  t o  r e p r e s e n t  a b s o l u t e  d e n s i t i e s ,  and 

i t  w a s  assumed t h a t  a l l  s p e c i e s  p r e s e n t  a t  a given census  s t a t i o n  were 

e q u a l l y  d e t e c t a b l e .  

Two census  p e r i o d s  p e r  month were used r a t h e r  t h a n  one as proposed by 

French (1970).  (See Appendix C f o r  e x p l a n a t i o n  of t h e  method and Fig. 4-2 

f o r  census  s t a t i o n  l o c a t i o n s . )  Twelve roads ide  s t a t i o n s  were l o c a t e d  i n  

t h e  sh inne ry  oak-mesquite h a b i t a t .  All s t a t i o n s  were censused f o r  two 

c o n s e c u t i v e  mornings and t h e  a f t e rnoon  between those  mornings.  

Monthly d e n s i t y  va lues  were determined by t h e  fo l lowing  e q u a t i o n  : 

N = 100 (k/TA) 

where N is t h e  e s t i m a t e d  number of i n d i v i d u a l s  p e r  s p e c i e s  p e r  100 acres 

of a g iven  community; 2 i s  t h e  average  number of i n d i v i d u a l s  p e r  s p e c i e s ;  

T i s  t h e  t o t a l  obse rvab le  area ( i n  a c r e s )  p e r  community p e r  s p e c i e s .  A f t e r  

computat ions w e r e  complete ,  number of b i r d s  p e r  100 acres w a s  conve r t ed  t o  

number of b i r d s  p e r  100 ha.  

A 

Mammals 

Ex tens ive  survey .  With Havahart and Sherman l i v e  t r a p s ,  a minimum of  

1OOOtrap n i g h t s  w a s  e s t a b l i s h e d  i n  each h a b i t a t  from 2 7  August 1975 t o  29 

February 1976. During t h a t  time, gopher t r a p s  were set  wherever  gopher sign 

w a s  found w i t h i n  t h e  f i v e  h a b i t a t s .  Represen ta t ive  specimens of  each  s p e c i e s  
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. .. 

from t h e  f i v e  areas were p repa red  as s t u d y  s k i n s .  

S i g h t  o b s e r v a t i o n s  of animals  and a s e a r c h  f o r  t r a c k s  cont inued  u n t i l  

15 A p r i l  1976. P l a s t e r  o f  P a r i s  casts were made of  t r a c k s .  A l l  c a s t s  and 

p repa red  s k i n s  were d e p o s i t e d  i n  t h e  ENMU N a t u r a l  H i s t o r y  Museum. 

I n t e n s i v e  survey .  Sherman l i v e  t r a p s  ( 3  by 3 by 9 i n . )  b a i t e d  w i t h  

r o l l e d  mi lo  were used t o  sample small mam.als. Two t r a p s  were p l aced  a t  

each  of 100 s t a t i o n s  spaced  10 m a p a r t  on a 90 by 90 m g r id .  Traps were 

k e p t  open and s u p p l i e d  w i t h  b a i t  f o r  two p r e b a i t  p e r i o d s  o f  t h r e e  days each 

(13-15 and 21-23 October ) .  Trapping was conducted d u r i n g  two p e r i o d s  of  

f i v e  days each (16-20 and 24-28 October ) .  Traps were checked i n  t h e  morning 

and evening  du r ing  t h e  t r a p p i n g  pe r iods .  Each cap tu red  mammal w a s  ear 

tagged  o r  t o e  c l i p p e d ,  weighed t o  t h e  n e a r e s t  0 .01 g on a D i a l - O - G r a m  sca le ,  

and examined f o r  s e x  and r ep roduc t ive  cond i t ion .  

I n d i c e s  deno t ing  estimates f o r  popu la t ion  s i z e  o f  lagomorphs a n d  

pocket  gophers were ob ta ined  from t h e  s h i n n e r y  oak-mesquite h a b i t a t  by a 

method d e s c r i b e d  by French (1970). Gopher mounds were smoothed out  on a 

l -ha  g r i d ,  and t h e  number o f  f r e s h l y  c o n s t r u c t e d  mounds were counted  48 

hour s  l a te r .  Fol lowing t h a t  count ,  t h e  procedure  w a s  r e p e a t e d  f o r  a second 

count .  Lagomorph p e l l e t s  were removed from 200 l - m  p l o t s ,  each 10 m a p a r t  2 

and p o s i t i o n e d  a long  a nor th-south  l i n e .  The p e l l e t s  on each  p l o t  were 

counted 15  days l a te r .  

R e s u l t s  and Di scuss ion  

Arthropods 

Abundance of ground-dwelling a r th ropods  w a s  e s t a b l i s h e d  f o r  t h e  sh inne ry  

oak-mesquite h a b i t a t  from 6 September t o  28 October  1975 (Table  4 - 2 ) .  The 

d a t a  are  g e n e r a l ,  b u t  they  i n d i c a t e ' t h e  k i n d s  of a r th ropods  t h a t  are more n w abundant than  o t h e r s ,  Relative t o  i n s e c t s ,  a r a c h n i d s  were l o w  i n  number, 
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Tab le  4-2. F a m i l i e s  o f  ground-dwelling a r th ropods  c a p t u r e d  i n  p i t - f a l l  t r a p s  
a t  v a r i o u s  day i n t e r v a l s .  

Taxa September October  
6-15 16-30 1- 15 1.6-28 

Class I n s e c t a  

Order O r t h o p t e r a  

Family Gry l l a c r i  d idae  
Family G r y l l i d a e  
Family Mantidae 

Order  Hemiptera 

Family Reduvi idae 

Order  Co leop te ra  

Family C i  c i n  d e l i  dae 
Family Carabidae 
Family H i s  t e r i d a e  
Family E l a t e r i d a e  
Family La th  r i  d i i  dae 
Family Teneb r i  onidae 
Family Sca rabae idae  
Family Cur cu l i o n i  dae 
Family S c o l y t i d a e  

Order  Neuroptera  

Family Myrmeleontidae 

Order  Hymenoptera 

3 3 
33 32 

1 
1 2 1  138 

1 

2 
19 0 160 

2 4  2 

F a r i l y  M u t i l l i d a e  6 
Family Formicidae 7 

Class Arachnida 

Orde r  Scorp ion ida  
Order  So lpug ida  
Order  Araneida 

1 
7 3  

3 
18 

4 
2 
2 

1 

2 
59  6 3  

1 

110 55 

4 2 
3 5 

4 2 

3 
3 2 4  

3 4 3 1 
1 
1 4 3 2 
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r\ The most abundant i n s e c t  f a m i l i e s  were t h e  G r y l l i d a e ,  Carabidae,  and Tene- 

b r i o n i d a e .  The fo rmic id  counts  were probably  under-est imated,  s i n c e  many 

formic ids  could  crawl o u t  of  t h e  p i t - f a l l  t r a p s .  

V e r t e b r a t e s  

E c o l o g i c a l  i n fo rma t ion  f o r  h e r p t i l e s ,  b i r d s  and mammals recorded  

d u r i n g  t h e  e x t e n s i v e  survey  is  p r e s e n t e d  i n  Appendix C. The in fo rma t ion  

i n c l u d e s  common and s c i e n t i f i c  names, h a b i t a t ,  t r o p h i c  l e v e l s ,  a g e n e r a l  

d e s c r i p t i o n  o f  food t y p e s ,  and t h e  o b s e r v a t i o n  record .  

Various s o u r c e s  of pub l i shed  in fo rma t ion  i n c l u d e  s p e c i e s  of  h e r p t i l e s  , 
b i r d s ,  and mammals on o r  n e a r  t h e  s tudy  area t h a t  were n o t  recorded  du r ing  

t h e  s tudy .  Those s p e c i e s  a r e  l i s t e d  i n  Table  C - 4 ,  Appendix C.  

Herp  t i l e s  

Ex tens ive  survey .  Because of  a l a t i t u d i n a l  p o s i t i o n  and h igh  tempera- 

t u r e s  of  t h e  s t u d y  a r e a ,  a d i v e r s e  h e r p t i l i a n  fauna  w a s  expected. However, 

s i n c e  t h e  survey  was conducted i n  t h e  f a l l  and w i n t e r ,  t h e  l i s t  w a s  low i n  

number of s p e c i e s .  Both a q u a t i c  and  t e r r e s t r i a l  h e r p t i l e s  were expec ted  

because f o u r  d i r t  t anks  e x i s t  on t h e  s tudy  area. 

H e r p t i l i a n  s p e c i e s  t h a t  were recorded  are l i s t e d  i n  Table  C-1, Appendix 

C.  Although f o u r  a q u a t i c  t u r t l e s  may occupy t h e  area (Table  C - 4 ,  Appendix 

C) , only  t h e  l a n d  t e r r a p i n e ,  t h e  western box t u r t l e ( T e r r a p e n e  o r n a t a )  , w a s  

observed.  Although amphibians were n o t  observed ,  several  amphibian s p e c i e s  

could be  expec ted  du r ing  a s p r i n g  survey .  The s ide -b lo t ched  l i z a r d  (Uta 

s t a n s b u r i a n a )  w a s  t h e  most common l i z a r d  and occur red  i n  a l l  f i v e  h a b i t a t s .  

The western w h i p t a i l  (Cnemidophorus t i g r i s )  w a s  t h e  second most common 

l i z a r d .  The common snakes  were those  expec ted :  t h e  western hognose 

(Heteradon n a s i c u s )  , coach whip (Mast icophis  f l a g e l l u m ) ,  gopher snake  

(P i tuoph i s  melanoleucus)  and western r a t t l e s n a k e  (Cro ta lus  v i r i d i s ) .  

- 
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63 L e s s  common s p e c i e s  inc luded  t h e  n i g h t  snake (Hypsiplena to rqua ta ) ,  wes te rn  

diamondback r a t t l e s n a k e  (Cro ta lus  a t r o x )  , and massasauga ( S i s t r u r u s  

c a t e n a t u s ) .  

(Table  C-4, Appendix C). F u r t h e r  surveys  du r ing  s p r i n g  and e a r l y  summer 

would v e r i f y  t h e  e x i s t e n c e  of  many of those  species. 

- 
A t  least 1 3  o t h e r  s p e c i e s  of snakes  may occupy t h e  s tudy  a r e a  

I n t e n s i v e  survey .  The d e n s i t i e s  of f o u r  s p e c i e s  of l i z a r d s  w e r e  

e s t i m a t e d  (Table  4 - 3 ) .  Again, t he  f a l l  survey  may not have s u p p l i e d  d a t a  

r e p r e s e n t a t i v e  of  t he  t r u e  pe rcen tage  composi t ion of l i z a r d s  i n  t h e  sh innery  

oak-mesquite h a b i t a t .  

J u v e n i l e  l i z a r d s  are very common i n  the  f a l l ;  t h i s  w a s  p a r t i c u l a r l y  

t r u e  o f  t h e  s ide-b lo tched  l i z a r d .  I t  had a d e n s i t y  of 14.5 j u v e n i l e s  p e r  

h a  and 11 .2  a d u l t s  p e r  ha.  The d e n s i t y  of t h e  Texas h o m e d  l i z a r d  

(Phrynosoma cornutum) w a s  0.087 p e r  ha ,  t h a t  o f  t h e  lesser earless l i z a r d  

(Holbrookia  maculata)  w a s  0.087 p e r  h a ,  and t h a t  of t h e  western w h i p t a i l  

l i z a r d  w a s  0.65 p e r  ha.  

The sh inne ry  oak-mesquite h a b i t a t  seemed more s u i t a b l e  t o  t h e  s i d e -  

b l o t c h e d  l i z a r d  than  t o  o t h e r  l i z a r d s  such  as t h e  Texas h o m e d  l i z a r d ,  t h e  

lesser earless l i z a r d ,  and t h e  western w h i p t a i l  l i z a r d .  The Texas h o m e d  

l i z a r d  u s u a l l y  p r e f e r s  f l a t  h a b i t a t  w i t h  open areas between v e g e t a t i o n  

(S tebb ins  1954) .  

lesser  earless l i z a r d  (Gennaro 1972) and western w h i p t a i l  (S t ebb ins  1954) .  

T ink le  (1967) s t a t e d  t h a t  t h e  s ide -b lo t ched  l i z a r d  tlwould demonst ra te  t h e  

Open areas between v e g e t a t i o n  are a l s o  p r e f e r r e d  by t h e  

avoidance of  t h i c k  vege ta t ion . "  However, t h e  r i c h  growth of p l a n t s  i n  t h e  

s h i n n e r y  oak-mesquite h a b i t a t  w a s  n o t  t oo  t h i c k  f o r  t h e  s ide -b lo t ched  

l i z a r d ,  b u t  a more open v e g e t a t i v e  p a t t e r n  was a p p a r e n t l y  p r e f e r r e d  f o r  

f o r a g i n g  and thermoregula tory  purposes  by t h e  o t h e r  t h r e e  l i z a r d s .  
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Table 4-3. Census r e s u l t s  of l i z a r d s  du r ing  t h e  i n t e n s i v e  survey .  1 

Species  I n d i v i d u a l s  counted L iza rds  
f o r  23  days” p e r  ha 

Texas Homed L i z a r d  
J u v e n i l e s  

Side-blotched L i z a r d  
Adults  
Juven i l e  s 
T o t a l  

Lesser Earless L i z a r d  
Adul t s  

Western Whip ta i l  L i z a r d  
Adults  
J u v e n i l e s  
Total 

2 

257 
3 34 
591 

2 

14 
1 

15 

0.087 

1 1 . 2  
14.5 
25.7 

0.087 

0.65  

Uni den t i  f i e  d 4 1  1.78 

T o t a l  Number of L i z a r d s  651 28.3 

*From 9 September t o  2 1  October  1975. 

n 
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Birds  

Ex tens ive  survey .  A t o t a l  of 72 b i r d  s p e c i e s  was recorded  d u r i n g  t h e  

survey  from 29 August 1975 t o  2 7  March 1976. 

t h e  summer b r e e d i n g  b i r d s  (Table  C-2 ,  Appendix C ) .  

The t o t a l  d i d  n o t  i n c l u d e  a l l  

The h i g h e s t  monthly count f o r  t h e  survey  occur red  i n  October .  A t  t h a t  

t i m e ,  19 year-round r e s i d e n t s ,  1 2  nonbreeding  w i n t e r  r e s i d e n t s  5 mig ran t s  , 

and 6 summer r e s i d e n t s  w e r e  counted. 

The major p a r t  of t h e  av ian  fauna c o n s i s t e d  of p e r c h i n p  b i r d s .  

Among r a p t o r s ,  seven  s p e c i e s  of  hawks, 

Very 

few a q u a t i c  b i r d s  were s i g h t e d .  

t h r e e  s p e c i e s  o f  owls ,  and one s p e c i e s  of v u l t u r e  were recorded.  Sca led  

Qua i l  and Mourning Doves were very  common and were observed each  month. 

These and o t h e r s ,  such as t h e  W h i  te-necked Raven , Loggerhead S h r i k e ,  

Western Meadowlark, Py r rhu lox ia ,  Lark  Bunt ing ,  Cass in ’ s  Sparrow Vesper 

Sparrow, and White-crowned Sparrow, made up an av ian  fauna  t h a t  was ve ry  

comnon throughout  t h e  s t u d y  area. 

I n t e n s i v e  Survey. Es t ima ted  d e n s i t i e s  of av ian  s p e c i e s  p e r  100 h a  are 

shown i n  Table  4-4. The d a t a  d e s c r i b e  t h e  a v i a n  composi t ion of t h e  sh inne ry  

oak-mesquite h a b i t a t .  Because t h a t  h a b i t a t  occupies  more area than  o t h e r s  

d e s c r i b e d  f o r  t h i s  s t u d y ,  t h e  avian d e n s i t y  data may be  a p p l i e d  t o  most of  

t h e  72-sq mi s t u d y  area f o r  t h e  t i m e  p e r i o d  involved .  

The fo l lowing  b i r d s  had h i g h  d e n s i t i e s :  Sca led  Quai l ,  Mourning Dove, 

Loggerhead S h r i k e ,  Western Meadowlark, P y r r h u l o x i a ,  Lark  Bunt ing ,  Vesper 

Sparrow, Cassin”s Sparrow, Black- throa ted  Sparrow, and White-crowned 

Sparrow. The Swainson’s Hawk, Marsh Hawk, and Sparrow Hawk were n e v e r  

more numerous than  1 p e r  100 h a ,  b u t  t h e i r  s i g h t i n g s  were c o n s i s t e n t .  

Few a q u a t i c  b i r d s  were s i g h t e d  even w i t h  a d i r t  t ank  i n c l u d e d  i n  t h e  

Many o t h e r  s p e c i e s  were r e p r e s e n t e d  by low d e n s i t i e s  i n  on ly  one census.  
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Table 4-4. Estimated d e n s i t i e s  of av ian  spec ie s  p e r  100 ha during the l n t ens ive  survey.  
Census was taken from 7 September 1975 t o  28 Parch 1976. 

Species  Konth  
S O N D J F M  

DUCKS : 

Mallard,  Anas platyrhynchos 

Green-winged Tea l ,  A I  c a r d i n e n s i s  

Blue-winged Tea l ,  Anas d i s c o r s  

HAhXS AND ALLIES: 

Turkey Vu l tu re ,  C ~ t h a r t e s  E 

Red-tai led Hawk, Buteo jamaicensis  

Swainson's Hawk, Outeo s w e i n s o n i  

Ferruginous Hawk, Buteo r e p a l i s  

H a r r i s '  Hawk, Parhbuteo un ic inc tus  

EBrsh Hawk, Circus cyaneus 

Sparrow Hawk, Falco spa rvc r ius  

QUAILS : 

Scaled Quai l ,  Ce l l ipep la  squamate 

c w t m s  : 

S a n d h i l l  Crane , Grus canadensis  

DOVES : 

l4ourning Dove, Zeneidura mecroura 

CUCKOOS : 

Yellow-billed Cuckoo, Coccyzus sae r i c snus  

Roadrunner, Ccococcyx c a l i f o r n i a n u s  

OWLS: 

Burrowing O w l ,  Spaotyt:, cun icu la r i a  

WOODPECKERS : 

Ladder-backed Woodpecker , Dendrocopos s c a l a r i s  

PERCHING BIRDS: 

Western Kingbird,  Tyrannus v e r t i c a l i s  

Sc i s s o r - t a i l e d  Flycatcher  , Muscivora f o r f i c a t a  

Say 's  Phoebe, Sayornis 

Western Dnpidonax F lyca tche r ,  Dripidonax d i f f i c i l i s  

Western Wood Pewee, Contopus sordidulus 

C l i f f  Swallow, P e t r x h e l i d o n  pyrrhonota 

Blue Jay ,  C p n o c i t t a  c r i s t a t a  

74 White-necked Rsven, Corvus cryptoleucus 

4 3 7 4 3 3 6  

1 9 7 5 4 1  

<1 

<1 <1 

<1 

<l 

1 <1 

<1 <i 

<I 

<1 1 

<1 <1 



Table 4-4. (Cont.) 

Species  Month 

, 

S O N D J F M  

<1 1 

<1 1 

House Wren, TroElodytes 

Carol ina Wren, Thryothorus ludovicianus 

Cactus Wren, Campylorhynchus brunneicapi l lus  1 1  1 

H x k i n g b i r d ,  polyR13ttos 1 <1 

<1 

<1 

<I 

Brown Thrasher, Toxostoma rufum . 
Curve-bi l led Thrasher , Toxos toma c u r v i r o s t r e  

Crissal Thrasher ,  Toxostoms d o r s a l e  

Sage Thrasher, Oreoscootes rnsntanus 

Loggerhead Shr ike ,  Lanius ludovicianus 

Myrtle Warbler, Dendroica coronata 

Audubon's Warbler, Dendroica auduboni 

Wilson's Warbler, Wilsonia p u s i l l a  

Eas te rn  Meadowlark, S t u r n e l l a  rcaena 
Western Meadowlark, S t u r n e l l a  neglec ta  

Bullock's Or io le ,  I c t e r u s  b u l l o c k i i  

Brown-headed Cowbird, Molothrus ater 
Pyrrhuloxia ,  Fyrrhuloxia m t a -  

House Finch, Carpodacus mexicanus 

Pine Siskin, Spinus pinus 

American Goldfinch, Spinus t r is t is  

Green-tai led Towhee, Chlorura ch lorura  

Rufous-sided Towhee, P i p i l o  erythrophthnlmus 

Lark Buntiry,  Calnmospiza nelanacorys 

Baird 's  S p a r r m ,  Armodrarcus b a i r d i i  

Y~sper's Sparrow, Pooecetes e ran ineus  

Lark Sparrow, Chondestes L;rnr.macus 

Cass in ' s  Sparrow, Aimoptiila cassinii 

Black-throated Sparrow, AnphlspizR b i l i n e n t a  

Sage Sparrow, Amphispiza b e l l i  

Oregon Junco, Ju!lco orrgsnus 

CIny-colored Spnrrow, S p l z c l  I n  p l  l l d a  

<1 

4 3 3 2 4 3 4  

<1 <1 

<1 

2 

<1 1 1 1 

<1 21.2 5 1 . 2 1 1  6 

4. 

<1 

1 4  7 1 0  4 4 6 

1 

1 31 2 19 

3 2 

1 2  

<1 1 

10 9 7 2 1  9 12 25 

a 
i 8 9 6 3 1 . 1 0  

4 

1 1 6 5 3 1 1  

1 1 1  4 1 3  

<1 4 

1 1 

<1 <1 

<l Brewer ' 8  Sparrob. , Spi z r  lln brrwcr i 

k'hite-crowned Spurrow, 7,onot rlrlrin leuvophrys 9 9 1 8 1 6 1 2  8 
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o r  a few months. Most o f  t h e s e  were summer b r e e d e r s  ( s i g h t e d  p r i o r  t o  

m i g r a t i o n ) ,  o r  mig ran t s .  

The chance t h a t  c e r t a i n  s p e c i e s  were on t h e  survey  s i t e  a t  o t h e r  t han  

t h e  t i m e  of t h e  obse rva t ion  o r  t h a t  s p e c i e s  were on the  survey  s i t e ,  b u t  

n o t  s e e n ,  i s  ev ident 'when t h e  d e n s i t i e s  of  c e r t a i n  r e s i d e n t s  are examined. 

These i n c l u d e  t h e  Roadrunner, t h e  Burrowing Owl, t h e  Ladder-backed Wood- 

pecker ,  and t h e  White-necked Raven. 

Mammals 

Ex tens ive  survey.  S ince  t h e  ground s q u i r r e l s  are t h e  only  known 

h i b e r n a t o r s  among t h e  terrestrial  mammals on t h e  s tudy  area, a l l  t h e  

nonh ibe rna to r s  were a v a i l a b l e  f o r  a census du r ing  t h e  f a l l  and w i n t e r  

survey  (Table  C-3, Appendix C ) .  One of t h e  two s p e c i e s  of  ground s q u i r r e l ,  

t h e  s p o t t e d  ground s q u i r r e l  (Spermophilus sp i lo soma) ,  w a s  censused i n  ear ly  

f a l l  i n  t h e  sh inne ry  oak-mesquite h a b i t a t  du r ing  t h e  i n t e n s i v e  s tudy .  

Some mammals were cap tu red  o r  observed i n  a l l  f i v e  h a b i t a t s .  Those 

i n c l u d e  t h e  d e s e r t  c o t t o n t a i l  (Sy lv i l agus  auduboni) , b l a c k t a i l  j a c k r a b b i t  

(Lepus c a l i f o r n i c u s )  , n o r t h e r n  grasshopper  mouse (Onychomys l e u c o g a s t e r )  , 
s o u t h e r n  p l a i n s  woodrat (Neotoma micropus) ,  porcupine  (Ere th i zon  dorsatum) , 
and coyote  (Canis l a t r a n s ) .  Although t h e  badger  (Taxidea t a x u s ) ,  s t r i p e d  

skunk (Mephit is  m e p h i t i s ) ,  bobca t  (Lynx r u f u s ) ,  and mule d e e r  (Odocoileus 

hemionus) were expec ted  t o  occupy a l l  t h e  h a b i t a t s ,  ev idence  of t h e s e  

s p e c i e s  were n o t  observed i n  a l l  f i v e  areas. 

Other  s p e c i e s  demonstrated a f f i n i t i e s  f o r  c e r t a i n  h a b i t a t s .  The 

n 

southwes tern  p a r t  o f  t h e  s tudy  area h a s  v e g e t a t i o n  . t r a n s i t i o n a l  t o  t h e  

Chihuahuan Desert a long  t h e  Pecos River  Val ley.  

(Dipodomys merriami) and d e s e r t  pocket  mouse (Perognathus p e n i c i l l a t u s )  

are i n h a b i t a n t s  of  t h e  Chihuahuan Desert. 

The 14erriam kangaroo r a t  

9 They were recorded  on t h e  s tudy  
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area i n  h a b i t a t s  s imi la r  t o  those  found i n  o r  p e r i p h e r a l  t o  t h e  Chihuahuan 

Desert, Those h a b i t a t s  i n c l u d e  c reoso te -g ras s l and ,  mesqui te -grass land  and 

act ive dune land .  The wh i t e - th roa ted  woodrat (Neotoma a l b i g u l a )  p r e f e r s  

rocky f o o t h i l l s  and river d ra inages .  

common t o  such areas. . Those i n c l u d e  c reoso te -g ras s l and  and mesqui te -grass land .  

The animal  was recorded  from h a b i t a t s  

The remainder  of t h e  s tudy  area i s  g ras s l and .  Some of  t h e  fauna  

p r e s e n t  demonstrated a p r e f e r e n c e  f o r  a p a r t i c u l a r  s o i l  s t r u c t u r e .  

s p o t t e d  ground s q u i r r e l ,  p l a i n s  pocket  mouse (Perognathus f l a v e s c e n s )  , and 

The 

Ord ' s  kangaroo rat  (Dipodomys o r d i i )  p r e f e r r e d  h a b i t a t s  w i t h  sandy s o i l s  

such  as t h e  s h i n n e r y  oak-mesquite and active dune l and .  

kangaroo rat (Dipodomys s p e c t a b i l i s )  p r e f e r r e d  compact s o i l s  commonly 

found i n  c reoso te -g ras s l and  and mesqui te -grass land .  The s i l k y  pocke t  

mouse (Peropnathus f l a v u s )  seemed t o  p r e f e r  compact s o i l s  wherever  they  

occurred .  The whi te - footed  mouse (Peromyscus l e u c o p i s )  w a s  c o l l e c t e d  from 

bo th  sandy and compact s o i l s  and d i d  n o t  show a h a b i t a t  p r e f e r e n c e .  S ince  

t h e  western h a r v e s t  mouse (Reithrodontomys mega lo t i s )  w a s  cap tu red  only  

once,  i t  i s  imposs ib l e  t o  m a k e  a s t a t emen t  about  i t s  h a b i t a t  p r e f e r e n c e .  

The b a n n e r t a i l  

I n t e n s i v e  survey .  Census d a t a  c o l l e c t e d  from t h e  g r i d  s i t e  provided  

in fo rma t ion  f o r  s p e c i e s  composi t ion,  density, movements , and r e c a p t u r e  

s u c c e s s  o f  smal l  mammals i n  t h e  s h i n n e r y  oak-mesquite h a b i t a t  (Tables  4-5 ,  

4 - 6 ,  and 4-7). The h a b i t a t  h a s  a sandy s u b s t r a t e .  

i n h a b i t i n g  t h a t  t y p e  a l l  have a f f i n i t i e s  f o r  sandy s u b s t r a t e  and are t y p i c a l  

g r a s s l a n d  dwellers (Findley  e t  al .  1975, Gennaro 1968).  

The small mammals  

The Ord ' s  kangaroo r a t  and t h e  p l a i n s  pocket  mouse had t h e  h i g h e s t  

d e n s i t i e s  on t h e  g r i d .  Those d e n s i t i e s  ( p e r h a )  were 8 .4  and 7.9 (Table 4-51,  

r e s p e c t i v e l y  

The s t a b i l i t y  of  t h e  p o p u l a t i o n s  of Ord's kangaroo r a t  and p l a i n s  
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Table  4-5. Small  m a m m a l  census  d a t a  from t h e  90 by 90 m s tudy  g r i d  d u r i n g  t h e  i n t e n s i v e  survey .  Data 
i n c l u d e  e s t i m a t e d  number of i n d i v i d u a l s ,  N ,  u s i n g  Hayne (1949);  number of i n d i v i d u a l s  
marked, N ; d e n s i t y  p e r  ha, D; mean weight  ( g ) ,  w; biomass (g) p e r  h a ,  B; numbers by s e x ,  
M = male,? = female;  and r e p r o d u c t i v e  s t a t u s ,  FG. 
as fo l lows  : 1-immature, 2 - i n a c t i v e  a d u l t s  , 3-ac t ive  a d u l t s  ( i n c l u d e s  l a c t a t i n g  females)  , 
a n d  4-pregnant females .  

Reproduct ive  s t a t u s  is  given i n  s t a g e s  

Spec ie s  m 
N N D 

- 
W B M F  Rs 

3 4  1 2  

S p o t t e d  Ground S q u i r r e l  8.2 10 2.7 107.8 291  8 2 4 6  

P l a i n s  Pocket  Mouse 12.9 11 7.9 10.3 81.4 7 4  2 7 2  

Ord ' s  Kangaroo R a t  15.6 19* 8.4 64.1 538.4 12 7 4 12 3 

10.3 15* 3.3 35.6 117.5 8 7 8 1  2 4 Northern  Grasshopper  Mouse 

Southern  P l a i n s  Woodrat 3.1 3 1 . 3  152.1 197.7 1 2  2 1 

* One specimen died. 

**Four specimens d ied .  



Table  4-6. S m a l l  mammal  r e c a p t u r e  success  (R) f o r  t h e  i n t e n s i v e  survey .  

Spec ie s  16-20 Oct.  1975 24-28 Oct. 1975" 

R** % R x 

Spo t t ed  Ground S q u i r r e l  415 80 5 I9 55.h 

P l a i n s  Pocket  Mouse 215 40 2 / 1 1  18 .2  

Ord ' s  Kangaroo R a t  13 /13  100 15/18  83.3 

Northern Grasshopper Mouse 516 83.3 7/13 53.8 

Southern P l a i n s  Woodrat 112  50 2 /3  66.0 

3; The number of c a p t u r e s  du r ing  t h e  second p e r i o d  are t h e  t o t a l  number o f  
c a p t u r e s  f o r  bo th  p e r i o d s ;  b u t  t h e  number of  r e c a p t u r e s  du r ing  t h e  second 
p e r i o d  apply  on ly  t o  t h a t  pe r iod .  

**Recapture s u c c e s s  (R) i s  t h e  number of animals  r ecap tu red  r e l a t i v e  t o  t h e  
number of an imals  marked. 

Table  4-7. Average movements of  small mammals on the  s tudy  g r i d  d u r i n g  t h e  
i n t e n s i v e  survey.  Measurements. are i n  meters. 

Species  Sample M e  an Range 
s i z e  

Spo t t ed  Ground S q u i r r e l  22 42 10-85 

P l a i n s  Pocket  Mouse 

Ord ' s  Kangaroo Rat , 

Northern Grasshopper Mouse 

9 19  10-2 7 

52 23  10-79 

29 43  10-89 

Southern P l a i n s  Woodrat 4 33 10-81 
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pocket  mouse w a s  ana lyzed  i n  r e l a t i o n  t o  t h e i r  average movements and 

r e c a p t u r e  s u c c e s s  (Tables  4-6 and 4 - 7 ) .  B r a n t  ( 1 9 6 2 )  s t a t e d  t h a t  many 

f a c t o r s  a l t e r  moverrent p a t t e r n s .  Two f a c t o r s  are b r e e d i n g  and food 

a v a i l a b i l i t y .  The s h o r t  census p e r i o d  probably  e l i m i n a t e d  m o r t a l i t y  a s  an 

impor t an t  i n f l u e n c i n g  f a c t o r  on r e c a p t u r e  s u c c e s s .  Recapture  s u c c e s s  w a s  

h i g h e r  f o r  Ord ' s  kangaroo r a t  t h a n  t h e  p l a i n s  pocket  mouse (Table  4 - 6 ) .  

Comparison o f  mean movement and pe rcen tage  r e c a p t u r e  of Ord 's  kangaroo r a t  

i n d i c a t e d  a s t a b l e  popu la t ion  on t h e  g r i d  and, consequent ly ,  minimum i m m i -  

g r a t i o n  o r  emigra t ion .  Average movements and r e c a p t u r e  s u c c e s s  f o r  t h e  

p l a i n s  pocket  mouse were less than  t h e  o t h e r  s p e c i e s  on t h e  g r i d .  The re fo re ,  

a s t a b l e  popu la t ion  i s  impl i ed  w i t h  r e s p e c t  t o  movements, b u t  a h i g h  degree  

o f  immigra t ion  o r  emig ra t ion  is  impl i ed  w i t h  r e s p e c t  t o  r e c a p t u r e  s u c c e s s .  

However, Ord ' s  kangaroo r a t  may have been a t t r a c t e d  t o  t h e  l i v e  t r a p s ,  and 

t h e  p l a i n s  pocke t  mouse may have avoided those  t r a p s .  

C e r t a i n  popu la t ion  parameters ,  i .e. , d e n s i t y ,  r e c a p t u r e  s u c c e s s ,  and 

average  movements, f o r  t h e  s p o t t e d  ground s q u i r r e l  were s imi la r  t o  parameters  

f o r  t he  n o r t h e r n  grasshopper  mouse. However, t he  two s p e c i e s  were n o t  act ive 

c o n c u r r e n t l y .  The s p o t t e d  ground s q u i r r e l  i s  d i u r n a l ,  and t h e  n o r t h e r n  

grasshopper  mouse i s  n o c t u r n a l .  Consequently,  t h e  s i m i l a r i t y  of parameters  

i s  probably  a r e s u l t  o f  chance. Although t h e  average  movements were h i g h  

f o r  b o t h  s p e c i e s  , t h e  pe rcen tage  r e c a p t u r e  s u c c e s s  i n d i c a t e s  t h a t  immigrat ion 

o r  emig ra t ion  f o r  bo th  s p e c i e s  was minimal. 

The number of  s o u t h e r n  p l a i n s  woodrats  cap tu red  w a s  t o o  low t o  comment 

on t h e  e s t i m a t e d  parameters .  However, two act ive n e s t s  were on t h e  edge o f  

t h e  g r i d ,  and one n e s t  was i n s i d e  t h e  g r i d .  The recorded  c a p t u r e s  and move- 
/, 

ments are probably  from woodrats  from two o f  t h o s e  n e s t s ,  s i n c e  t h e  woodrats  

were caught  n e x t  t o  t h e  n e s t s  and moved t o  them when r e l eased .  The p resence  



o f  t h e  n e s t s  i n d i c a t e  popu la t ion  s t a b i l i t y .  

p a r t  of t h e  woodrat  home ranges .  

The g r i d  probably  c u t  through 

The census p e r i o d  w a s  conducted only  i n  October;  t h e r e f o r e ,  peaks o f  

r ep roduc t ion  cannot  be  commented on. The s p o t t e d  ground s q u i r r e l s  showed 

no s i g n s  of r ep roduc t ive  a c t i v i t y  because  t h e  census  was conducted b e f o r e  

t h e i r  s e a s o n a l  h i b e r n a t i o n .  A l l  t h e  o t h e r  s m a l l  mammals showed s i g n s  of  

r e p r o d u c t i v e  a c t i v i t y .  

I n d i c e s  of  a c t i v i t y  were ob ta ined  f o r  pocket  gophers and lagomorphs 

du r ing  t h e  . i n t e n s i v e  survey  i n  t h e  s h i n n e r y  oak-mesquite h a b i t a t .  S ince  

only t h e  p l a i n s  pocket  gopher (Geomys b u r s a r z u s )  w a s  cap tu red  i n  t h a t  

h a b i t a t ,  i t  was assumed t h a t  t h e  mounds counted belonged t o  t h a t  s p e c i e s .  

Both t h e  d e s e r t  c o t t o n t a i l  and b l a c k - t a i l e d  j a c k r a b b i t  were s i g h t e d  i n  

t h e  surveyed  h a b i t a t .  Because p e l l e t s  of  t h e  two s p e c i e s  could  n o t  be  

d i s t i n g u i s h e d  w i t h  c e r t a i n t y ,  t h e  counts  f o r  bo th  s p e c i e s  were combined. 

The average  number o f  gopher rounds p e r  48 hours  was 39 p e r  ha .  The 

average  n w b e r  o f  lagomorph p e l l e t s  w a s  1.82 p e r  m2 (18,200 p e r  h a ) .  

These d a t a  are of va lue  only  i f  t hey  are compared t o  i n d i c e s  t aken  from 

the same p l a c e  during subsequent  y e a r s .  

Endangered Species and Subspec ies  

S t a t e  Game  Commission's Regu la t ion  No. 5 6 3 ,  2 4  January  1975, l i s t s  

endangered s p e c i e s  and s u b s p e c i e s  f o r  New Mexico. The endangered ca t egory  

i s  d i v i d e d  i n t o  two groups: Group l - -species  and s u b s p e c i e s  whose p r o s p e c t s  

of s u r v i v a l  o r  r ec ru i tmen t  i n  New Mexico are i n  j eopa rdy ,  and Group 2-- 

s p e c i e s  and subspec ie s  whose p r o s p e c t s  of  s u r v i v a l  o r  r ec ru i tmen t  w i t h i n  

t h e  s t a t e  are l i k e l y  t o  be  i n  jeopardy  w i t h i n  t h e  f o r s e e a b l e  f u t u r e .  

B a i r d ' s  Sparrow (Ammodramus b a i r d i i )  , from Group 2 , was t h e  on ly  

animal  i n  e i t h e r  group recorded  on t h e  s tudy  a r e a  and w a s  observed  on 
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1 9  October  1975. However, pub l i shed  r eco rds  i n d i c a t e  several o t h e r  s p e c i e s  
- 

o r  subspec ie s  could p o s s i b l y  occur  on o r  n e a r  t h e  s t u d y  area (Table C-4, 

Appendix C), as fo l lows:  

Group 1 

Birds  : 

Amphibians : 

Rep t i l e s  : 

Birds  : 

(Southern)  Bald Eagle ,  H a l i a e e t u s  leucocephalus  leucocephalus  
Pe reg r ine  Fa lcon ,  Fa lco  p e r e g r i n u s  anatum 
Aplomado Falcon ,  Falco f e m o r a l i s  s e p t e n t r i o n a l i s  

Group 2 

(Eas t e rn )  Barking Frog,  E leu the rodac ty lus  augus t i  l a t r a n s  
(Blanchard ' s )  C r i c k e t  Frog,  Acr i s  crepitans b l a n c h a r d i  

(Sanddune) Sagebrush L i z a r d ,  Sceloporus g r a c i o s u s  a r e n i c o l o u s  

M i s s i s s i p p i  K i t e ,  I c t i n i a  r r l s i s i p p i e n s i s  
Osprey, Pandion h a l i a e t u s  c a r o l i n e n s i s  
Red-headed Woodpecker, Melanerpes e ry th rocepha lus  cau r inus  
Bell 's Vireo ,  Vi reo  b e l l i i  s spp .  
Var ied  Bunting,  P a s s e r i n a  v e r s i c o l o r  sspp .  
McCown' s Longspur, C a l c a r i u s  mccowni 

8 2  
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APPENDIX B. TAXONOMY OF SOILS SAMPLED FOR CHEl l ICAL ANALYSIS 

A r i d i s o l s :  i n c l u d e s  s o i l s  Ber ino  , Simona, Idink and  Pyote .  

A r i d i s o l s  a r e  t h o s e  s o i l s  which have no w a t e r  a v a i l a b l e  t o  mesophytic 

p l a n t s  f o r  pro longed  p e r i o d s .  There is no p e r i o d  of as l o n g  as 90 days 

when moi s tu re  i s  con t inuous ly  a v a i l a b l e  and the  s o i l  i s  w a r m .  

A r i d i s o l s  have one o r  more pedogenic h o r i z o n s  t h a t  may have  formed 

i n  t h e  p r e s e n t  environment o r  t h a t  may be  r e l i c t  from a former p l u v i a l  

pe r iod .  The ho r i zons  vay be t h e  r e s u l t  o f  t r a n s l o c a t i o n  and accumulation 

of sa l t s ,  c a r b o n a t e s ,  o r  s i l i c a t e  c l a y s ,  o r  of  cementation by ca rbona te s  

o r  s i l i c a .  Mois tu re  regimes are dominantly a r i d i c .  

Typic Hap la rg ids :  Ber ino  series (BB G EA) 

A r i d i s o l s  which have no ev idence  of  c u r r e n t  groundwater w i t h i n  one 

meter, no a p p r e c i a b l e  cementa t ion  by s i l i c a ,  l i t t l e  o r g a n i c  m a t t e r  o r  

a v a i l a b l e  m o i s t u r e ,  and l i t t l e  ev idence  of  s o i l  movement. Typic H a p l a r p i d s  

have no l i t h i c  c o n t a c t  w i t h i n  50 cm of  t h e  s u r f a c e .  Many have 

a r g i l l i c  h o r i z o n s  and a Ca h o r i z o n  w i t h i n  20-25 c m  of t h e  s u r f a c e .  

Arenic  U s t a l f i c  Hap la rg ids :  Pyote  series (PU) 

A r i d i s o l s  having a t h i c k  sandy epipedon and a m o i s t u r e  regime 

marg ina l  t o  an u s t i c - r e g i m e .  They have formed i n  sandy sediments  and have 

a l l u v i a l  accumula t ions  o f  s i l i c a t e  c l a y s  forming an a r g i l l i c  

Typic P a l e o r t h i d s  : Simona series (SM) 

A r i d i s o l s  hav ing  an o c h r i c  epipedon 

a petrocalcic  h o r i z o n ,  have l i t t l e  o r g a n i c  

do n o t  have an a r g i l l i c  ho r i zon .  They are 

of t h e  range of A r i d i s o l s .  

o r  cavb ic  ho r i zon  

h o r  i z on. 

o r  bo th  o v e r  

matter o r  a v a i l a b l e  water, and 

r e s t r i c t e d  t o  t h e  d r i e r  p a r t  
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Typic C a l c i o r t h i d s  : Wink series (WK) 

A r i d i s o l s  t h a t  show no ground water e f f e c t s  w i t h i n  t h e  upper one 

meter, no a p p r e c i a b l e  cementa t ion  by s i l i c a ,  have l i t t l e  o r g a n i c  matter 

o r  a v a i l a b l e  m o i s t u r e ,  no sha l low h a r d  rock,  and no ev idence  of engu l f -  

ment of a former a r g i l l i c  ho r i zon  by t h e  c a l c i c  ho r i zon .  They are most ly  

ca l ca reous  i n  a l l  subhor izon  excep t  i n  sandy s o i l s  which may be noncal-  

careous t o  about  25 cm. The c a l c i c  ho r i zon  h a s  a h i g h  c o n t e n t  of 

carbon a t  es p a r t i c u l a r l y  i n  t h e  p a r e n t  m a t  e r i  a1 . 

E n t i s o l s :  K e r m i t  series (W) 

E n t i s o l s  a r e  s o i l s  t h a t  show l i t t l e  o r  no development of pedogenic 

ho r i zons .  They a r e  e i t h e r  very  young s o i l s  such as t h o s e  found on s t e e p ,  

a c t i v e l y  e r o d i n g  s l o p e s  o r  f l o o d p l a i n s ,  o r  very  o l d  and c o n s i s t  mainly 

of q u a r t z  o r  o t h e r  m i n e r a l  t h a t  doesn't a l t e r  t o  form hor i zons .  

ev idences  of pedogenic a l t e r a t i o n  are small accumula t ions  of  o r g a n i c  

matter i n  t h e  upper 25 cm, and a s l i g h t  l o s s  of and c o n c e n t r a t i o n  o f  

c l a y  i n  t h e  upper 12  cm. 

The on ly  

Typic  Torr ipsanments :  K e r m i t  series (KM) 

E n t i s o l s  hav ing  l i t t l e  a v a i l a b l e  moi s tu re ,  no e v i d e n t  cementation 

by s i l i c a ,  a n d  a moderately t h i c k r e g o l i t h .  They have no l i t h i c  c o n t a c t  

w i t h i n  50 cm of  t h e  s u r f a c e .  Many are dunes,  some s t a b i l i z e d  and some 

moving . 

n 
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BIRD 

The Roadside P o i n t  Census 

The first p o i n t  was l o c a t e d  by 

CENSUS METHOD 

Method (F rench ,  1970) w a s  used  i n  t h i s  s t u d y .  

random c h o i c e - a n d  a l l  s e q u e n t i a l  s t a t i o n s  

were l o c a t e d  one-ha l f  m i l e  from t h e  f i rs t ,  A t  each  s t a t i o n ,  a l l  b i r d s  s i g h t e d  

w i t h i n  a f u l l  c i rc le  sweep d u r i n g  a f i v e  minute  i n t e r v a l  were reco rded .  

B i r d  d e n s i t y  p e r  month w a s  computed by u s i n g  e q u a t i o n s  1-5 below.* 

It is  assumed t h a t  a b i r d  w i t h  a t o t a l  l e n g t h  of 3 i n .  can b e  s e e n  a t  

100 f t  u s i n g  7 X 50 b i n o c u l a r s .  The a v e r a g e  l e n g t h  of a s p e c i e s  b e i n g  

c o n s t a t ,  t h e  d i s t a n c e  a s p e c i e s  is o b s e r v a b l e  can b e  de t e rmined  u s i n g  t h e  

r a t i o  : 

D = 100S/3 

where D = Observable  d i s t a n c e  i n  f t  

S = ave rage  l e n g t h  of t h e  s p e c i e s  i n  i n c h e s .  

The a r e a ,  i n  a c r e s ,  i n  which a s p e c i e s  can be seen is: 
2 A = nD / 4 3 , 5 6 0  sq f t  p e r  a c r e  (2) 

where  A = t h e  o b s e r v a b l e  a r e a  ( i n  acres) p e r  s p e c i e s  f o r  one census  s t a t i o n .  

For more t h a n  one census  s t a t i o n  p e r  community, t h e  a r e a  i s :  

T A = A * H  ( 3 )  

where T = the t o t a l  o b s e r v a b l e  area i n  acres p e r  species for  the community A 

H = t h c  number of census  s t a t i o n s  p e r  community. 

The average  nunlber of  i n d i v i d u a l s  p e r  s p e c i e s  s i g h t e d  i n  each  community is: 

( 4  1 - 
X =  n / c  

where n = t o t a l  nunhe r  of i n d i v i d u a l s  p e r  s p e c i e s  s i g h t e d  i n  each  community 

c the number of  t i m e s  t h e  census  was conducted p e r  month. 

The d e n s i t y  per- s p e c i e s  is : 

N 0 100(j;h/TA) ( 5 )  

where N = e s t i m a t e d  nuinb'er of i n d i v i d u a l s  p e r  s p e c i e s  per 100 a c r e s  o f  a givcn  

coinmi.in i t y - "Source : Nnze (19 74) 93 



Table .GI. Herpt i le  s p e c i e s  l i s t  f o r  t h e  e x t e n s i v e  survey.  
a r e  designated:  SOM = sh innery  oak-mesquite, CG creosote-grass land ,  MG = 
mesquite-grassland,  MS = mesquite-snakeweed, ADL 5 active dune land .  
s p e c i e s  a r e  r e s i d e n t .  
and t e r t i a r y  consumers, r e s p e c t i v e l y .  
footnote .  

H a b t t a t r  where r p e c l e s  occur  

A l l  
Trophic  l e v e l s  C , C2, C r e f e r  t o  p r h a r y ,  secondary,  

A11 othe? symbols are expla ined  i n  t h e  

Species  H a b i t a t  Trophic  Food S t a t u s  Observat ion Record 
l e v e l  t y p e  Abundance A S 0 N D J F M A 

HERPTILES : 

Western Box T u r t l e  
Terrapene o r n a t a  
(Agassiz) 

SOM MG C1C2C3* P,F,I C 
ADL 

S 0 0  

1,sv uc S Leopard Lizard  m '2% 
Crotaphytus  w i s l i z e n i  
Baird and Girard 

L e s s e r  E a r l e s s  Lizard SOM C2C3 I uc C 
Holbrookia maculata 
G i r a r d  

Side-blotched Lizard 
Uta s t a n s b u r i a n a  
Bai rd  and G i r a r d  
- 

Texas Horned Lizard 
Phrynosoma cornutum 
(Har 1 an) 

Western Whipta i l  L izard  
Cnemidophorus t i g r i s  
Bai rd  and Girard 

S i x l i n e d  Racerunner 
Cnemidophorus s e x l i n e a t u s  
(Linnaeus) 

Western Hognose Snake 
Heteradon nas icus  
3 a i r d  and Girard  

Coach Whip 
Mast icophis  f lagel lum 
(Shaw 1 

Gopher Snake 
Pi tuophis  melanoleucus 
( B a i r v i l l e )  

SOM CG MG C2C3 
Ms ADL 

SOM c2c3 

SOU CG '2'3 
ADL 

SOM '2'3 

SOM c2c3 

SOM '2'3 

SOM 

I vc s c c o  0 0 

I UC s c  

I C o s c  0 

I UC s c  

I ,sv C S O  

I ,sv C S 0 

sv C S 0 

sv uc S Night Snake SOH C2C3 
Hypsiglena t o r q u a t a  
Gunther 

SV UC S Mass a sauga SOM '3'2 
S i s t r u r u s  c a t e n a t u s  
(Rafinesque) 

Western Diamondback Rat t lesnake  SOM '3'2 
Crota lus  a t r o x  
Baird and Girard  

sv uc S 

Western Rat t lesnake  SOM MG sv c s o 0  0 
Crota lus  v i r l d i s  ADL 
(Rafinesque)  -r\ 

'3'2 

'CIJ 
*Trophic lrvels (C , C2, o r  C ) a r e  l i s t e d  i n  t h e  order  of t h e i r  r e l q t i v e  importance i n  t h e  

Dqta f o r  t r o p h i c  forage  h a b i t s  of khe species! 
l e v e l s  w c r c  obtnined from Stebbins  (1954, 1%6), B l a i r  e 8.1. (1$8), and Maze (1974). 

The l e v e l  l i s t e d  f i r s t  is most impartant .  
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Table C-1. (Cont.) 

Food Type: 

P = p l a n t  t i s s u e  
F = f r u i t  
I = i n v e r t e b r a t e s  
SV = small v e r t e b r a t e s  

S ta tus :  - 
Abundance : 

VC = very common: abundant 
C = common: 

UC = uncommon: 
r e g u l a r l y  present ,  abundant bu t  sporadic  occurrence 

seen once; evidence t h a t  s p e c i e s  is p r e s e n t  

Observation Record: 

Observat ions for each manth a r e  presented from 29 August (A) 1975 t o  15 A p r i l  (A)  1976. 
S = specimen(s) of spec ies  c o l l e c t e d  
C = s p e c i e s  censused 
0 = s p e c i e s  observed but  not  censused 
I = t r a c k s ,  voca l iza t ions ,  or o t h e r  signs i n d i c a t i v e  3f presence of s p e c i e s  
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Table C-2. Bird  s p e c i e s  list f o r  t h e  ex tens ive  survey.  
d e r i g n a t e d :  SOM a shinnery oak-mesquite, CG = creosote-grass land ,  MG = mesquite-  
g r a s s l a n d ,  MS = mesquite-snakeweed, ADL = a c t i v e  dune l a n d ,  and A = a q u a t i c  
(dir t  o r  metal  t a n k ) .  Trophic l e v e l s  C1, CL, C3 
r e f e r  t o  primary, secondary and t e r t i a r y  consumers, r e s p e c t i v e l y .  All o t h e r  
symbols a r e  explained i n  t h e  f o s t n o t e .  

H a b i t a t s  where s p e c i e s  occur  a r e  

A l l  s p e c i e s  a r e  r e s i d e n t .  

Species  Habi ta t  Trophic Food S t a t u s  Observat ion Record 
l e v e l  type  A S A S 0 N D J F M 

AQUATIC BIRDS: 

Cattle Egre t  
Bubulcus ibis 
(Linnaeus) 

SOM c3c2* SAV UC M 

DUCKS : 

Ma 1 l a r d  A C1C2C3 P,I, I R C - Anas p la tyrhynchos  SV 
(Linnaeus) 

Green-winged T e a l  A C1C2C3 P S I ,  I N 
Anas c a r o l i n e n s i s  SV 
(Gmelin) , - 

Blue-winged Tea l  
Anas d i s c o r s  
(Linnaeus) 

HAWKS AND ALLIES: 

-- 

Turkey Vul ture  
C a t h a r t e s  
(Linnaeus ) 

Red-tai led Hawk 
Buteo jamaicens is  
(Gmelin) 

Swainson's Hawk 
Buteo swainsoni  
(Bonapar t e )  

Ferruginous Hawk 

A 

0 

C ' C  B o c c  '3'2 SOM CG 
MG YS 
ADL 

SOM CG (C2C3) S B ,  SM C R 
MG MS 

c c  

SOM CG (CzC3) SB,SM C R c c c c c c c  
MG MS 

SOM MG (C2C3) SB,SM C R O C C O  
Buteo r e g a l i s  
(Gray) 

0 0 0  Harris ' Hawk SOM MG (C2C3) SB,SM C R 0 C 
Parabuteo u n i c i n c t u s  MS 
(Temminck) 

Marsh Hawk SOM CG blG (C2C3) SM C N O O O C C O O  
Circus  cyaneus US ADL 
(Linnaeus) 

P r a i r i e  Falcon 
Fa lco  mexicanus 
(Schlegel)  
- 

CG (C2C3) SB,SM UC N 0 

Sparrow Hawk SOM CG MG (CzC3) I,SV C R o c  c c c c  
Palco  s p a r v e r i u s  MS ADL 
(Linnaeus) 
- 
QUAILS AND ALLIES: 

Bobwhite SOM MS c1 F,S C R  0 
Cal inus  virginanus 
(Linna eus) 

Scaled Quai l  SOM CC FlC C1 F,S VC R 0 0 0 0 0 0 0 0  
C s l l i p e p l a  squamata ' MS 

-- 
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Table C-2. (Cont.) 

Species Habitat Trophic Food Status Observatian Record- 
level t y p e  A S A S 0 N D J F k' 

CRANES : 

Sandhill Crane 
Crus canadensis 
(Linnaeus) 
- 
OOVES : 

Hourning Dove SOEl CG MC C1 F,S VC R O O C C O C O C  
Zenaidura macroura HS ADL 
(Linnaeus) 

CUCKOOS : 

I B C Yellow-billed Cuckoo SOH (C2C3) I 
Coccyzus americanus 
(Linnaeus) 

Roadrunner SOM MG MS (C2C3) I,sv c R 0 0 0 0 c 
Ceococcyx californianus 
(Lesson) 

OWLS: - 
R 0 Barn Owl HG '2'3 SM UC 

Tpto alba 
(Scopoli) 

0 HG (C2C3) SH UC R Great Horned Owl 
Bubo virginianus ADL (D) ** 
(Gme 1 in) 
- 

0 Burrowing Owl SOH MG (C2C3) SM C R  
Speotyto cunicularia 
(Holina) 

NIGHT HAWKS: 

Poor-will SOM (C2C3) 1 UC B 

Phalaenoptilus nuttallti 
(Audubon) 

o s  

KINGFISHERS AND WOODPECKERS: 

0 Belted Kingfisher A '3'2 FI uc R 
Hegaceryle calcyon 
(Linnaeus) 

Red-shafted Flicker HC. HS '2'3 I C R  

Colaptes cafer 
(Cme 1 in) 

Ladder-backed Woodpecker 
Dendrocopos scalaris ADL (D) 
(Uagler) 

SOM MG MS (C2C3) I C R  

PERCHING BIRDS : 

SOM CC MC (C2C-,) I c B o c  Western Kingbird 
Tyrannus verticalis 
(Say) 

HS 

C B  0 Scissor-tailed Flycatcher SOM CG FIG (CzC3) I 
tfuscivora forficata MS 
(Cmel in) 

C R  0 0  Say's Phoebe SOH MS (C2C3> I 
Sayornis 
(Bonapar ce)  

C 

0 

0 o c  
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Table C-2. (Cont.) 

Species Habitat Trophic Food Sta tus  Observation Record 
level type A S A S 0 N D J F h! 

Western Empidonax Flycatcher SOM (C&) 1 I B  s c  
Empidonax difficilis 
(Baird) 

Western Wood Pewee - C o n t o x  sordidulus 
(Sclater) 

SOM MG MS (C2C3) I C B O C  

Horned Lark MG C1CzC3 S,I UC R 
Eremophila alpestris 
(Linnaeus) 

Cliff Swallow SOM '2'3 I I B  C 

Blue Jay SOH (ClCzC3) S,F ,  I N C 
Qanocitta cristata I 

Petrochelidon pyrrhonota 
(Vieillot) 

(Linnaeus) 

0 

White-necked Raven 
Corvus cryptoleucus 
(Couch) 

SOM CG MG (C1CzC3) S,I VC R 0 0 0 o c  
MS ADL C 

House Wren SOM '2'3 I C B  C C 

Carolina Wren SOM MG MS C2C3 I C R  0 c o  

Cactus Wren SOM MG MS C2C3 I C R  C c c  

Troglodytes aedon 
(Vieillot) 

Thryothorus ludovicianus 
(Latham) 

Campylorhynchus brunneicapillus 
(Lafresnaye) 

Mockingbird 
Mimus polyglottos 
(Linnaeus) 

Brown Thrasher 
Toxostoma rufum 
(Linnaeus) 

SOM CG MC, (C2C3) 
MS 

I C R O C O  

C 0 0  Curve-billed Thrasher SOM MG (C2C3) I C R  
Toxostoma curvirostre 
(Swainson) 

Crissal Thrasher 
Toxostoma dorsale 
(Henry) 

C 0 C R  SOM MS (C2C3) 1 

Sage Thrasher SOM MG (C,C,) I C .  N C 0 
L - .  

Oreoscoptes montanus 
(Townscnd) 

Loggerhead Shrike 
Lanius ludovicianus 
(Linnaeus) 

Starling 
Sturnus vulgaris 
(Linnaeus) 

SOM CG MG (CzC3) I,SV VC R 0 0 0 C 0 C 0 0 
MS 

Myrtle Warbler SOM ("C3) I , I  M c c  
98 Dcndroica coronata 
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Table C-2. (Cont.) 

Species Habitat Trophic Food 
level type 

Status Observetian Record 
A S A S O N D J F P .  

o c  C B  Audubon's Warbler SOH (c2C-j) I 
Dendroica auduboni 
(Townsend) 

Wilson's Warbler SOM HG (C2C.3) 1 
Wilsonia pusilla 
(Mi 1 son) 

House Sparrow ADL (D) (C,CJ) 1 

C M  C 

0 C R  
Passer domesticus 
(Linnaeus) 

c 

SOM MG HS (C2C3) I C c c c  C R  Eastern Meadowlark 
Sturnella magna 
(Linnaeus) 

Western Meadowlark 
Sturnella neglecta 
(Audubon) 

Red-winged Blackbird 
Agelaius phoeniceus 
(Linnaeus) 

Bullock's Oriole 
Icterus bullockii 
(Swainson) 

SOU HG MS (C2C3) I vc R .  o o o o c o c  

UC R 0 

I B C 

c N  0 

C R  0 0  

Brewer's Blackbird SOM 
Euphagus cyanocephalus 
(Wagler) 

Brown-headed Cowbird SOM C-C- I 
L j  

Holothrus ater ADL(D) 
(Boddaert) 

SOM CG HC 
US 

SBF, 
I 

VC R o o o o c o o  

0 0  0 C R  

C N  s o c o o  

Pyrrhulox ia 
Pyrrhuloxia sinuata 
(Bonaparte) 

House Finch SOM HC HS C1(C2C3) S , F ,  
Carpodacus mexicanus I 
(klull er ) 

Pine Siskin 
*inus pinus 
(Wilson) 

SOU MG MS Cl(C2C3) S , F B  
I 

American Goldfinch 
Spinus tristis 
(Linnaeus) 

SOM MC US Cl(C2C3) S , F ,  
I 

C N  s o  0 0 

Green-tailed Towhee 
Chlorura chlorura 
(Audubon) 

Rufous-sided Towhee SOM C,(C2C3) SBF. 1 R c c  
Pipilo erythrophthalmus I 
(Linnaeus) 

Lark Bunting SOU CG HG (C1C2C3) S.F, VC, R 0 0 0 0 0 C 0 0 
Calamospiza melanocorys MS I 
(S tej neger ) 

0 0 Savannah Sparrow SOU MG (C1CzC3) S B F y  C N 
Passerculus sandwichensis I 
(Gmelin) 
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Table C- 2. (Cont. ) 

r - 7  
Species H a b i t a t  Trophic Food S t a t u s  Observat ion Record 

l e v e l  type  A S A S 0 N D J F 1.; 

Baird 's  Sparrow SOM (ClC2C3) S , F ,  1 N C 

Vesper's Sparrow SOM MG MS (C1C2C3) S,F, VC N s c c o c o o  

Lark Sparrow SOM (C1C2C3) S , F ,  1 B C 
Chondestes grammacus I 
(Say) 

Armnodramus b a i r d i i  I 
(Audubon) 

Pooccetes  jiramineus I 
(Gmclin) 

Cassin 's  Sparrow 
Afmopiila c a s s i n i f  
(Woodhouse) 

SOM CG MG 
US 

vc B o s  o c  c c  C 

Black-throated Sparrow SOM MG (C1C2C3) S , F ,  C N c c c  c c  
Amphispiza b i l i n e a t a  I 
(Cassin) 

Sage Sparrow 
Amphispiza b e l l i  . 
(Cassin) 

Oregon Junco 
Junco oreganus 
(Towns end) 
- 

SOM MG MS (C,C2C3) S , F ,  C N 
I 

o c  C 

SOM MG (C1C2C3) S , F ,  C N o c  C 
I 

Clay-colored Sparrow SOM (C1C2C3> S , F ,  I M c c  
S p i z e l l a  p a l l i d a  I 
(Swainson) 

Brewer's Sparrow 
S p l t c l l a  brewer i  
(Cassin) 

Whlte-crowned Sparrow SOH CG MS (C1C2C3) S , F ,  VC N o c c o c o c  
Zonot r ich ia  leucophrys  US I 
(Forster)- 

Total  (72) 1 0  37 42 28 2 4  22 31  2: 

V m p h i c  l e v e l s  (C1, C 2 ,  or '23) a r e  l i s t e d  i n  t h e  order  o f  t h e i r  r e l a t i v e  importance i n  t h e  
forage h a b i t s  of t h e  s p e c i e s .  
i n d i c a t e  t h a t  t h e  l e v e l s  a r e  equal ly  important. Data f o r  t r o p h i c  l e v e l s  were obtained from 
Chandler (1966) and Maze (1974). 

The l e v e l  l i s t e d  f i r s t  is most important .  Parentheses  

WActua l ly  a metal  t ank  near  a dwell ing i n  t h e  a c t i v e  dune land  h a b i t a t .  

Food Type: 

P = p l a n t  t i s s u e  
F = f r u i t s  
6 = seeds  

. I = i n v e r t e b r a t e s  

SAV = small a q u a t i c  v e r t e b r a t e s  
SV = small v e r t e b r a t e s  

SB = small b i r d s  
SM = small mammals 

FI = f i s h  
C = c a r r i o n  
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Table C-2. (Cont~..) 

status : - 
A = Abundance: 

VC = very common; abundant 

UC = uncommon; seen  once, evidence t h a t  spec ies  is  p r e s e n t  
C = common; r e g u l a r l y  p r e s e n t ,  abundant but  sporadic  occurrence 

I = censused on t h e  i n t e n s i v e  survey s i t e .  See Table 4 - 3  for t h e i r  d e n s i t i e s .  

S = Seasonal: 
R = r e s i d e n t  throughout  t h e  year  
B = breeding (or summer) r e s i d e n t  
N = non-breeding (or w i n t e r )  r e s i d e n t  
M = migrant  

Obr t rva t ion  Record: 

Observat ions f o r  each month a r e  presented  from 29 August (A) 1975 t o  27 March (M) 1976. 
S = specimen(s) 3f s p e c i e s  c o l l e c t e d  
C = s p e c i e s  censused 
0 = s p e c i e s  observed b u t  not censused 
I = t r a c k s ,  v o c a l i z a t i o n s  or  o t h e r  s i g n s  i n d i c a t i v e  of presence of s p e c i e s  

101 



Table C-3. Mammal s p e c i e s  l i s t  for t h e  ex tens ive  survey.  H a b i t a t s  where s p e c i e s  occur are  
designated:  SOM = shinnery oak-mesquite, CG = creosote-grass land ,  Mc = mesquite- 
grass land ,  MS = mesquite-snakeweed, ADL = active dune land .  
r e s i d e n t .  Trophic l e v e l s  C , C , C r e fe r  t o  primary, secondary, and t e r t i a r y  
consumers, r e s p e c t i v e l y .  

A l l  s p e c i e s  are  

A i l  o & ~ e r ~ s y m b o l s  are expla ined  i n  t h e  footnote .  

Spec ies  Habl ta t  Trophic Food S t a t u s  Observation Record 
l e v e l  t y p e  Abundance A S 0 N D J F M A 

LAGOMORPHS: 

Desert C o t t o n t a i l  SOM MG CG c1* . P 
3 l v i l a g u s  auduboni Ms ADL 
(Baird)  

B l a c k t a i l  J a c k r a b b i t  SOM MG CG C1 P 
Lepus c a l i f o r n i c u s  MS ADL 
Gray 

RODENTS : 

- 

vc 0 0 0 0 0 0 0 0 0  

vc 0 0 0 0 0 0 0 0 0  

Spot ted  Ground S q u i r r e l  S OM c1c2c3 PIS ,IV,SV vc s c o  
Spermophilus spilosoma 
Bennett 

P l a i n s  Pocket Gopher SOM R 

7 s i 3  
Geomys b u r s a r i u s  

C o s o c o o o  

S i l k y  Pocket Mouse SOM MG CG C1(C2C3) S,P,IV C s c o s s o o  

P l a i n s  Pocket Mouse SOM C1(C2C,) S,P,IV uc s c o  s 

Perognathus f lavus  
Baird 

Perognathus f lavescens  
Merriam 

Hispid Pocket Mouse MG MS Cl(C2) s ,P,IV uc s s o  

Desert  Pocket Mouse ADL Cl(C2C3) S,P,IV C S 

Perognathus h isp idus  
Baird 

Perognathus p e n i c i l l a t u s  
Woodhous e 

O r d ' s  Kangaroo Rat Ms ADL c1 P .s vc S C O S S  0 
Dipodomys o r d i i  
Woodhouse 

Banner ta i l  Kangaroo Rat MG CG c, PBS vc s o 1 0 0  
Dipodomys s p e c t a b i l i s  
Herr iam 

* 

Merriam Kangaroo Rat CG MG PBS vc s o o s o  c1 Dipodomys merriami 
Hearns 

Western Harvest Mouse MG ClC2 * P,IV uc 
Reithrodontomys megalot is  
(Baird)  

0 

White-footed Mouse 
Peromyscus leucopis  
(Rafinesque) 

SOM MG CG Cl(C2C3) SBF,IV C S s o 0  
ADL 

Northern Grasshopper Mouse SOM CG MG '1'2'3 S,TV,SV vc s c o s s o  
Onychomys leucogas ter MS ADL 
* w i e d )  

Hispid Cotton Rat SOM MG C1(C2) P 
Sigmodon h i s p i d u s  

102 Say and Ord  
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Table C-3. (Cont.) 
~~ 

Species  H a b i t a t  Trophic  Food S t a t u s  Observat ion Recor;! 
l e v e l  type  Abundance A S 0 N D J F M A 

Southern P l a i n s  Woodrat SOM ADL MG Cl S,F,P C s o o o o o  
Neotomn micropus US CG 
Balrd 

NG C 1  White-throated Woodrat 
Ncotoma a l b i g u l a  
Hartley 

Porcupine 
Erethizon dorsatum 
(tinnaeus) 

CARNIVORES : 

Coy0 t e 
Canis l a t r a n s  
s aY 

Badger 

-- 

Tax?dea taxus 

S t r i p e d  Skunk 

' Bobcat 

UNGULATES : 

c1 son MG MS 
CG 

SOM 

S OM 

Mule Deer SOM 
Odocoileus hemionus 
(Raf inesque) 

'2'3 V 

c1 P 

uc 

uc 1 1  

S 

vc 1 0 0 0 0 1  

uc I 1  

C 1 1  

uc I 

C 1 1  0 0 1  

V r o p h i c  l e v e l s  (C , C2, o r  C ) a r e  l i s t e d  i n  t h e  order  of t h e i r  r e l a t i v e  importance i n  t h e  
forage h a b i t s  of t h e  species! 
that t h e  l e v e l s  a r e  equal ly  important .  
Grossenheider (1964), Maze (194), and Findley 9 s. (1975). 

The l e v e l  l i s t e d  first is most important .  Parentheses  i n d i c a t e  
Data f o r  t rophic  l e v e l s  were obtained f r 3 m  Burt  and 

Food Type: 

P = p l a n t  t i s s u e  
F = f r u i t s  
S = seeds  
R = r o o t s  and tubers  
IV = i n v e r t e b r a t e s  
SV = small v e r t e b r a t e s  
V = v e r t e b r a t e s  
SM = small uiammols 

C = c a r r i o n  

S t a t u s :  - 
Abundance: 

VC = very commm: abundant 
C = common: 

UC = uncommon: 
r e g u l a r l y  p r e s c c t ,  abundant but  sporadic  occurrence 

seen once; evidence t h a t  spec ies  is present  

Observation Record: 

Observations f o r  each month a r e  presented from 27 A u g u t  (A)  1975 t o  15 A p r i l  ( A )  196. 
S = specimen(s) of spec ies  c a l l e c t e d  
C = spec ies  censused 
0 = s p e c i e s  Gbserved but  not cencused 
I = t r a c k s ,  v o c a l i z a t i o n ,  or o t t e r  s igns  ind ica t ive  Df presence of species 
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Table C-4. Ver tebra te  s p e c i e s  list f o r  t h o s e  rpec ics  o c c u r r i n g  on or near  t h e  
study a r e a  b u t  n o t  observed dur ing  t b i r  s tudy.  The s p e c i e s  were 
reported i n  publ i shed  m a t e r i a l a  much as Aday and Gcnnaro (1973), 
Carlsbad Caverns N a t i o n a l  Park S t a f f  (l965), H a l l  and Kelson (1959), 
Hubbard (1970), S t e b b i n s  (1954, lw), Tanner (l95), and Tinkle 
(1967). 

Common name S c i e n t  i f  i c  name Author 

AMPHIBIANS : 

T i g e r  Salamander 

Couch's Spadefoot 

Western Spadefoot 

C e n t r a l  P l a i n s  Spadefoot  

Woodhouse's Toad 

Texas Toad 

Great P l a i n s  Toad 

L i t t l e  Green Toad 

Desert Toad 

Barking Frog 

C r i c k e t  Frog 

Leopard Frog 

B u l l  Frog 

REPTILES : 

Common Snapping T u r t l e  

Yellow Mud T u r t l e  

Pond S l i d e r  

Spiny Sof t - she l led  T u r t l e  

Col la red  Lizard  

G r e a t e r  Earless Lizard  

Eas te rn  Fence Lizard  

Sagebrush Lizard  

Round-tailed Homed Lizard  

Checkered Whipta i l  

Spot ted  Whip t a i l  

t i t t l e  S t r i p e d  Whipta i l  

Great P l a i n s  Skink 

Texas Blind Snake 

P l a i n - b e l l i e d  Water Snake 

Checkered Gar te r  Snake 

Rlbbon Snake 

O4 Common Gar te r  Snake 

Ambystoma tigrinurn 

Scaphiopus couchi  

Scaphiopus hammondi 

S ca ph io pus 6 omb If Tons 

Bufo woodhousei 

Bufo compactf lus  

Bufo cognatus  

Bufo d e b i l u s  

Bufo p u n c t a t u s  

Eleu therodac ty lus  augusti 

- Acris g r y i l u s  

7 

- 
- 
-- 
- 

Rana p i p i e n s  

Rana c a t e s b e i a n a  

- 
- 

Chelydra s e r p e n t f n a  

Kinosternon f l a v e s c e n s  

Pseudemys s c r i p t a  

Triohyx s p i n i f e r u s  

Crotaphytus  c o l l a r i s  

Holbrookia  texane 

Sce loporus  undule tus  

Sceloporus g r a c i o s u s  

Phrynosoma modestum 

C n e m i  d o ph o z s  t e s s e 1 1 a t u s  

Cnemidophorus s a c k i  

Cnemidophorus i n o r n a t u s  

Eumeces o h s o l e t u s  

Leptotyphlops d u l c i s  

N a t r i x  e r y t h r o g a s t e r  

Thamnoph is z a r c  isnus 

Thamnophi s s aur  i t u s  

Thainnoplij s s l r t a l i s  

(Green) 

B a i r d  

B a i r d  

Cope 

G i r a r d  

kr i egmann 

S aY 

G i r a r d  

B a i r d  and G i r a r d  

(Duges) 

Le Conte 

S c h r e b e r  

Shaw 

L i  nna e us 

(Agass iz )  

(Schoepf f )  

Lesueur  

(Say) 

(Trosche l )  

( L a t r e i  I l e )  

Bai rd  and G i r a r d  

G i r a r d  

<Say) 

Wiegmann 

Bai rd  

(Bai rd  and Girard)  

(Baird and Girard)  

(Fors  ter)  

(Bai rd  and Girard)  

(Linnaeus)  

(Linnaeus)  



Table C-4t (Cont.1 

Common name S c i e n t i f i c  name Author 
I C  

Corn Snake 

Glossy Snake 

Common King Snake 

Milk Snake 

Long-nosed Snake 

Ground Snake 

wes tern  Hooked-nosed Snake 

Great  P l a i n s  Black-headed 
Snake 

BIRDS : 

Common Loon 

Horned Grebe 

Eared Grebe 

Western Grebe 

Pied-b i l l e d  Grebe 

White P e l i c a n  

Double-crested Cormorant 

Great  Blue Heron 

Green Heron 

L i t t l e  B l u e  H e m p  

Common Egret  

Snowy Egret  

Louis iana Heron 

3 

Elaphe  p t t a t a  

Arizona e legans  

Lampropel t is  g e t u l u s  

Lampropel t i s  t r f a n g u l m  

Rhinochei lus  l e c o n t e i  

P Sonora ep iscopa  

F i c i m i a  cana 

T a n t i l l a  n i g r i c e p s  

Gavia i m m e r  

Podiceps  a u r i t u s  

Podiceps  c a s p i c u s  

Aechmophorus o c c i d e n t a l i s  

Podilymbus p o d i c e p s  

Pe lecanus  erythrorhynchos 

Phalacrocorax  a u r i t u s  

- Ardea herodias  

Butor ides  v i r e s c e n s  

F l o r i d a  caeru lea  

Casmerodius a lbus  

Leucophoyx thula 

Hydranassa t r icolOT 

-- 

- 

Black-crowned Night  Heron Nyct icorax  nYcticorax 

Yellow-crowned Night Heron Nyctanassa v i o l a c e a  

L e a s t  B i t t e r n  

American B i t t e r n  Botaurus  l c n t i g i n o s u s  

Wood I b i s  Mycter ia  americana 

White-faced I b i s  P l e g a d i s  c h i h i  

Whis t l ing  Swan - 0 1 0 ~  columhianus 

Canada Goose B r a n t a  canadensis  

' lxobrychus e x i l i s  

Anser a l b l f r o n s  

Snow Goose - Chen hypcrborea 

Blue Goose Chen caeru lescens  

W h i t  e- f ron t ed goose - 

Chrn r o s s i i  Ross' Goose -_L_ 

Gadwall c_ Anos s trepcr:] 

(Linneaus) 

K e n n i c o t t  

Linnaeus 

(Linnaeus)  

Bai rd  and Girard  

Kennicot  t 

(Cope) 

Kenn i c o  t t 

(Brunnich)  

(Linnaeus) 

( H a b l i z l )  

(taw r ence) 

(Linnaeus)  

(Gmelin) 

(Less  on) 

(Linnaeus)  

(Linnaeus)  

(Linna eu s) 

(Linnaeus) 

(Molina) 

(Mu 1 l e  r ) 

(Linnaeus)  

(Linnaeus)  

(Gmelin) 

(Racke t t )  

(Linnaeus)  

( V i e i l l o t )  

(Ord) 

(Linnaeus)  

(Scopol i )  

( P a l l a s )  

(Linneaus)  

(Cass in)  

(Linnacus)  105 



Table c-4.- (Cont.) 

Common name S c i e n t i f i c  name Author 
3 

P i n t a i l  

Cinnamon Teal  

American Widgeon 

Shoveler  

Wood Duck 

Redhead 

Ring-necked Duck 

Canvasback 

Lesser  Scaup 

Common Goldeneye 

Bufflehead 

Ruddy Duck 

Hooded Merganser 

Common Merganser 

Red-bres t ed Merganser 

M i s s i s s i p p i  K i t e  

Goshawk 

Sharp-shinned Hawk 

Cooper's Hawk 

Har lan ' s  Hawk 

Zone-tailed Hawk 

Rough-legged Hawk 

Golden Eagle 

Bald Eagle 

Osprey 

Peregr ine  Falcon 

Aplomado Fa1 con 

Pigeon Hawk 

Lesser  P r a i r i e  Chicken 

Harlequin Q u a i l  

Ring-necked Pheasant 

Vi rg in ia  R a i l  

Sora 

Purp le  G a l l i n u l e  

Common G a l l i n u l e  

106 American Coot 

Anas a c u t a  

Anas cyanoptera  

Mareca americana 

S p a t u l a  c l y p e a t a  

Aix sponsa 

Aythya americana 

Aythya c o l l a r i s  

Aythya v a l i s i n e r i a  

Aythya a f f i n i s  

Bucephala c l a n g u l a  

Bucephala a l b e o l a  

-- 
- 

- 

Oxyura j a m a i c e n s i s  

Lophodytes c u c u l l a t u s  

Mergus merganser 

Nergus s e r r a t o r  

I c t i n i a  m i s i s i p p i e n s i s  

A c c i p i t e r  g e n t i l i s  

A c c i p i t e r  s ' t r i a t u s  

A c c i p i t e r  c o o p e r i i  

Buteo h a r l a n i  

Buteo albono t a  t u s  

Buteo lagopus 

Aquila  c h r y s a e t o s  

H a l i a e e t u s  leucocephalus  

Pandion h a l i a e t u s  

F a l c o  p e r e g r i n u s  

F a l c o  f c m o r a l i s  

Fa 1 co co 1 umh a r  i u s  

Tympanuchus p a l l i d i c i n c t u s  

-- 

- 

Cyr tonyx mon tezumae 

Phas ianus  c o l c h i c u s  

R a l l u s  l i m j c o l a  

Porzann Caro l ina  

Porphyrula  m a r t i n i c a  

G a l l i n u h '  c h l  oroms 

F u l f c a  amerfcana 

(Linnaeus) 

(Viei l lot)  

(Grnelin) 

(Linnaeus) 

(Linnaeus)  

(Ey ton)  

(Donovan) 

( W i  Is on) 

(Ey ton)  

(Linnaeus)  

(Linnaeus) 

( G m e l  i n )  

(Linnaeus) 

(Linneaus) 

(Linna eus)  

(Wilson) 

(Linnaeus)  

( V i e i l l o t )  

(Bmapar  t e )  

(Au d ub on) 

(Kaup) 

(Pontoppidan) 

(Linnaeus) 

(Linnaeus) 

(Linnaeus) 

( T u n s t a l l )  

(Temininck) 

(Linnaeus) 

(Ridway)  

(Vigors)  

(Linnaeus) 

( V i e i l l o t )  

(Linnaeus) 

(Linnaeus) 

(Linnaeus)  

(Gmclin) 



Table c-4. (Cont.) 

Common name S c i e n t i f i c  name Author  

Semipalmated Plover  

Snowy Plover  

K i l l d e e r  

Mountain Plover  

Black-bel l ied P lover  

Common Snipe 

Long-billed Curlew 

Upland Plover  

Spot ted  Sandpiper 

S o l i t a r y  Sandpiper 

Grea ter  Yellowlegs 

Lesser  Yellowlegs 

P e c t o r a l  Sandpiper  

B a i r d ' s  Sandpiper 

Dunlin 

Long-billed Dowitcher 

S t i l t  Sandpiper 

Western Sandpiper 

Marbled Godwit 

Sander l ing  

American Avocet 

Black-necked S t i l t  

Wilson's Phalarope 

Northern Phalarope 

Frankl in ' s  Gull 

Bonaparte's Gull 

Sabine ' s  G u l l  

' F o r s t e r ' s  Tern 

Leas t  Tern 

Black Tern 

Band-tailed Pigeon 

White-winged Dove 

Ground Dove 

Inca  Dove 

Screech Owl 

Flammulatrd O w l  

Charadr ius  semipalmatus 

Charadr ius  a lexandr inus  

Charadr ius  v o c i f e r u s  

Eupoda montana 

s q u a t a r o l a  s q u a t a r o l a  

'Capel la  g a l l i n a g o  

Numenius aner icanus  

Bartramia longieauda 

A c t i t i s  macular ia  

T r i n g a  s o l i t a r i a  

Totanus melanoleucus 

Totanus f l a v i p e s  

E r o l i a  melanotos 

E r o l i a  baird i i  

E r o l i a  a l p i n a  

Limnodromus scolopaceus 

Micropalama himantopus 

Ereunetes  mauri 

-- 

Limosa fedoa -- 
C r o c e t h i a  alba 
R e c u r v i r o s t r a  americana 

Himantopus nexicanus 

Steganopus t r i c o l o r  

Lobipes  l o b a t u s  

Larus p ip ixcan  

Larus P h i l a d e l p h i a  

Xema s a b i n i  

S t e r n a  f o r s t e r i  

S t e r n a  a l b i f r o n s  

Chl idonias  niRer  

Columba f a s c i a t a  

Zenaidc a s i a t i c n  

C o l u m b j ~ a l l i n a  p a s s f r i n a  

S c a r d n f e l l a  

Otus n s i o  

O t u s  ~1;inrmcolus 

-- 

,---- 

-- 
- 

(Bona p a r  t e) 

(Linnaeus) 

(Linnaeus)  

(Townsend) 

(Linnaeus) 

(Linnaeus)  

(Bechs t e i n )  

(B echs t e i n )  

(Linnneus) 

(Wilson) 

(Gmelin) 

(Gmelin) 

( V i e i l l o t )  

(Coues) 

' (Linnaeus) 

(Sa)') 

(Bonapar t e )  

(Cabanis)  

(Linnaeus)  

( P a l l a s )  

(Gme 1 i n )  

(Mu 1 l e  r )  

( V i e i l l o t )  

(Linnaeus)  

(Wag 1 e r) 

(Ordl 

(S ab i n e )  

(Nut t a l l )  

( P a l l a s )  

(Linnaeus)  

(Say) 

(Linnaeus) 

(Linnaeus) 

(Lcs s on) 

(J.innaeus) 

(K.UP) 
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Table  c-4. (Cont.) 

Common name S c i e n t i f i c  name Author 

Spo t t ed  O w l '  

Long-eared O w l  

Shor t-eared Owl 

Whip-poor-will 

Common Nighthawk 

L e s s e r  nighthawk 

Chimney Swif t  

White-throated Swi f t  

Black-chinned Hummingbird 

Broad- ta i led  Hummingbird 

Rufous Hummingbird 

Yellow-shafted F l i c k e r  

Golden-fronted Woodpecker 

Red-headed Woodpecker 

Acorn Woodpecker 

Lewis' Woodpecker 

Yellow-bellied Sapsucker 

Williamson's Sapsucker 

Hairy Woodpecker 

Eas t  e r n  Kingbird 

Cass in ' s  Kingbird 

Great  Crested F lyca tche r  

Ash- th roa  ted  F lyca tche r  

Eas t e rn  Phoebe 

Black Phoebe 

T r a i l l ' s  F lyca tche r  

Hammond's F lyca tche r  

Dusky Flyca tcher  

Olive-sided F lyca tche r  

Vermilion F lyca tche r  

Violet-green Swallow 

Tree Swallow 

Bank Swallow 

Barn Swallow 

Purple  Martin 

108 S t e l l e r ' s  Jay 

S t r i x  o c c i d e n t a l i s  

As io  otus 

Asio  flammeus 

Caprimulgus v o c i f e r u s  

- 
-- 
- 

Chordei les  minor 

Chorde i les  acu t ipenn i s  

Chaetura p e l a g i c a  

Aeronautes s a x a t a l i s  

Archilochus a l e x a n d r i  

Se lasphorus  p l a tyce rcus  

Se lasphorus  r u f u s  

Colaptes  au ra tus  

Centurus a u r i f r o n s  

Melanerpes e ry throcephalus  

Melanerpes formic ivorus  

Asyndesmus lewis 

Sphyrepious v a r i u s  

Sphyrapicus thyro ideus  

Dendrocopos v i l l o s u s  

Tyrannus tyrannus 

Tyrannus voc i f e rans  

Myiarchus c r i n i t u s  

Myiarchus c ine rascens  

Sayorn i s  phoebe 

Sayorn is  n iEr i cans  

Empidonax t r a i l l i i  

Empidonax hammondii 

Empidonax o b e r h o l s e r i  

N u t t a l l o r n i s  b o r e a l i s  

Py roce  ph a 1 us rub i nus 

Tachycine ta  t h a l a s s i n a  

I r idoprocne  b i c o l o r  

R i p a r i a  r i p a r i a  

Hirundo r u s t i c a  

Prognr s u h i s  

Cyanciri t t a  s t e l l e r i  

--- 

C-16 

(Xan t u s )  

(Linnaeus) 

(Pon toppidan)  

(Wilson) 

(Fos te r )  

(Hermann) 

(Linnaeus) 

(Woodhouse) 

(Bourc ie r  and Mulsant) 

(Swains on) 

( G m e l  i n )  

(1,innaeus) 

(Wagler) 

(Linnaeus) 

(Swainson) 

(Gray) 

(Linnaeus) 

(Cas s i n )  

(Linnaeus) 

(Linn a eus  ) 

(Swainson) 

(Li  nn ae us) 

(Lawrence) 

(Lath am) 

(Swainson) 

(Audubon) 

(Xan t u s )  

( P h i l l i p s )  

(Swainson) 

(Boddaer t )  

(Swainson) 

( V i e i l l o t )  

(Linnaeus)  

(Linnaeus)  

(Linnaeus) 

(Gmclin) 



Table C-4. (Cont.) 

Autbor 

- -  

Scrub Jay Aphelocoma coeru lescens  

P i c a  pica 

Corvus corax 

Black-bi l led Magpie - 
-- Common Raven 

Pizon Jay  Gymnorhlnus cyanocephalus 

Clark ' s  Nutcracker Nuclfraga columbiana 

P s r u s  i n o r n a t u s  P l a i n  Titmouse - 
Verdin Auriparus  f l a v i c e p s  

Common B u s h t i t  P s a l t r l p a r u s  mlnimus 

White-breasted Nuthatch S l t t a  c a r o l i n e n s i s  

Red-breasted Nuthatch S i t t a  canadens is  

S i t t a  m m e a  Pygmy Nuthatch - 
Brown Creeper  C e r t h l a  f a m l l l a r l s  

Dipper Cinc lus  mexicanus 

Winter  Wren Troglodytes  t r o g l o d y t e s  

Long-billed Marsh Wren Telmatodytes p a l u s t r i s  

Canon Wren Catherpes  mexlcanus 

Rock Wren S a l p i n c t e s  o b s o l e t u s  

Catb i rd  Dumetella c a r o l i n e n s i s  

Robin Turdus m l g r a t o r l u s  

Hermit Thrush Hyl o c l c h l a  g u t t a t a  

Swainson's Thrush Hvloc ich la  u s t u l a t a  

S i a l l a  s i a l i s  Eas te rn  Bluebird -- 
Western Bluebird S l a l l a  mexlcana 

Mountain Bluebird S i a l l a  c o r r u c o l d c s  

Twnsend ' s  S o l i t a i r e  Hyades t es tovnsendi  

Blue-gray Gnatcatcher  P o l i o p t l l a  c a e r u l e a  

Golden-crowned K i n g l e t  Regulus s a t r a p a  

Ruby-crowned Kingle t  Regulus ca lendula  

Water P i p i t  Anthus s p i n o l e t t a  

Sprague 's  P i p i t  Anthus s p r a g u e i i  

Bohemian k'axwlng Bombycilla parrulus  

Cedar Waxwlng Bombycllla cedrorum 

Phalnopepla  Phalnopepla  n l t e n s  

Vireo b e l l i 1  Bel l ' s  Vireo -- 
Vireo v l c l n i o r  Grny Vireo  - 

~ 

(Bosc) 

(Linnaeus) 

(Linnaeus) 

(Wled) 

(vi 1 son) 

( Gamb e l )  

(S undeval l )  

(Townsend) 

(Linnaeus) 

(Linnaeus) 

(Vigors)  

(Linnaeus)  

(Swainson) 

(Linnaeus)  

(Wilson) 

(Swainson) 

(Say) 

(Linnaeus)  

(Llnnaeus) 

( P a l l a s )  

( N u t t a l l )  

(Linnaeus) 

(Swainson) 

(Bechs te in)  

( Audub on) 

(Linnaeus) 

(Llch t e n s  t e l n )  

(Linnaeus) 

(Linnaeus) 

( Audub on) 

(Linnaeus) 

( V i e i l l o t )  

(Swain son)  

( Audubon) 

(Coues) 
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Common neme S c i e n t i f i c  name Author 

Grace's Warbler 

Ovenbird 

Northern Waterthrush 

Kentucky Warbler 

HacGil l ivray 's  Warbler 

Yel lowthroat  

Yellow-breasted Chat 

American Reds tar t  

Bobolink 

Yellov-headed Blackbird 

Red-winged Blackbird 

Hooded O r i o l e  

S c o t t ' s  O r i o l e  

Boat - ta i led  Grackle 

Western Tanager 

Hepat ic  Tanager 

Summer Tanager 

Card ina l  

Rose-breasted Grosbeak 

Black-headed Grosbeak 

Blue Grosbeak 

Indigo Bunting 

Lazul i  Bunting 

Varied Bunting 

110 Painted Bunting 

Vireo  s o l i t a r i u s  - S o l i t a r y  Vireo 

Warbling Vireo Vireo  p i l v u s  

Black-and-white Warbler  M n i o t i l t a  v a r i a  

Orange-crowned Warbler Vermivora c e l a t a  

Nashvi l le  Warbler . Vermivora r u f i c a p i l l a  

V i r g i n i a ' s  Warbler Vermivora V i r g i n i a e  

Paru la  Warbler P a r u l a  americana 

Yellow Warbler Dendroica p e t e c h f a  

Black-throated B l u e  Warbler Dendroica c a e r u l e s c e n s  

Townsend's Warbler Dendroica townsendi 

Black-throated Green Warbler Dendroica v i r e n s  

Dendroica g r a c i a e  

S e i u r u s  a u r o c a p i l l u s  

S e i u r u s  noveboracensis  

Oporornis  formosus 

Oporornis t o l m i e  i 

Geothlypis  tr i c h a s  

-- I c t e r i a  v i r e n s  

Setophaga r u t i c i l l a  

Dolichonyx o r y z i v o r u s  

Xan thocephalus  xanthoccphalus  

Agelaius  phoeniceus 

I c t e r u s  c u c u l l a t u s  

I c t e r u s  par isorum 

Cass id ix  mexicanus 

P i ranga  l u d o v i c i a n a  

P i  ranga f l a v a  

Piranga rubra  

R i  chmondena c a r d i n a l K s  

Pheuct icus  l u d o v i c f a m s  

-- Pheuct icus  m e l a n o c e p b l u s  

Guiraca c a e r u l e a  

P a s s e r i n e  cyanea 

Pi isscr ina amoena 

P a s s e r l n a  v e r s i c o l o r  

P a s s e r i n a  c l r i s  

( Wilron) 

(Vici l lot)  

(Linnaeus) 

(Say) 

(vi 1 son) 

(Bai rd)  

(Linnaeus ) 

(Linnaeus) 

(Gmelin) 

(Towns end) 

(Gmelin) 

(Bai rd)  

(Linnaeus) 

(Gmelin) 

(Vi  l e  on) 

(Townsend) 

(Linnaeus) 

(Linnaeus) 

(Linnaeus) 

(Linnaeus) 

(Linnaeus) 

(Linnaeus)  

(Swainson) 

(Bonaparte) 

( Gme 1 i n )  

(Wi 1 son) 

( V i e i l l o  t )  

(Linnaeus) 

(Linnaeus) 

(Linnaeus) 

(Swainson) 

(Linnaeus) 

(Linnaeus) 

(Say) 

(Bonapor t e )  

(Linnaeus)  



/ \  Table C-4. (Cont.) 

Common name Bc lent l f l c  nnme Author 

Dickcissel 

Evening Grosbeak 

Cassin's Finch 

Lesser Goldfinch 

Red Crossbill 

Brown Towhee 

Grasshopper Sparrow 

Rufous-crowned Sparrow 

Slate-colored Junco 

Gray-headed Junco 

Baird's Sparrow 

Tree Sparrow 

Chipping Sparrov 

Field Sparrow 

Black-chinned Sparrow 

Harris ' Sparrow 
Golden-crowned Sparrow 

White-throated Sparrow 

Fox Sparrow 

Lincoln's Sparrow 

Swamp Sparrow 

Song Sparrow 

HcCown's Longspur 

Chestnut-collared Longspur 

MAmIALS : 

Desert Shrew 

Cave Myotis 

Yuma Myotis 

Long-eared Myotis 

Fringed Myotis 

Long-legged MyOtis 

California Nyotis 

Silver-haired Bat 

Western Pipistre1 

Big Rrown Bat 

Red Bat 

Spiza americana 

Hesperipllona vespertina 

Carpodacus cassinii 

Spinus psaltria 

Loxia curvirostra - 
Pipilo fuscus 

Ammodramus savannarum 

Aimophila ruficeps 

Junco hyemalis 

Junco caniceps 

Ammodramus bairdii 

Spizella arborea 

Spizella passerina 

Spizella pusilla 

Spitella atrogularis 

Zonotrichia querula 

Zonotrichia atricapilla 

Zonothrichia albicollis 

Passerella iliaca 

Helospiza lincolnii 

Melospiza georpiana 

Melospiza melodia 

- 
- 

Rhynchophanes m c c m i i  

Calcarius ornate 

Notiosorex crawfordi 

Hvotis velifer 

Hyo tis yumanensis 

Myotis evotis 

Myotis thysanodes 

Myotis volans 

Myotis californicus 

Las iony c teris noctinpans 

Pipistrellus hesperus 

Eptesicus fuscus 

Lasiurus borealis 

-- 

- .  

(Gmelin) 

(Cooper) 

(Baird) 

(Say) 

(Linnaeus) 

(Swainson) 

(Gmelin) 

(Cassin) 

(Linnaeus) 

(Woodhouse) 

( Audub on) 

(Wilson) 

(Bechs tein) 

(Wilson) 

(Cabanis) 

(Nut tall) 

(Gme lin) 

( Gme lin) 

(Mer rem) 

(Audubon) 

(La tham) 

(Wilson) 

(Law r ence) 

(Townsend) 

(Coues) 

(J.A. Allen) 

(H.Allen) 

(H.Allen) 

Hiller 

(H. Allen) 

(Audubon and Bachman) 

(Le Conte) 

(H. Allen) 

(Palisot de Beauvois) 

(Muller) 111 



Table 0 4 .  (Cant. 1 
ccanmon name S c i e n t i f i c  name Author 

Twnsends '  Big-eared Bat 

Hoary Bat 

P a l l i d  Bat 

Mexican Free- ta i led  Bat 

Pocketed Free- ta i led  Bat  

Big Free- ta i led  Bat 

Mexican Ground S q u i r r e l  

Yellow Faced Pocket Gopher 

P l a i n s  Harvest  Mouse 

Deer Mouse 

Whi te - ta i led  Deer 

Pronghorn 

P lecotus  townsendii 

L a s i u r u s  c lnereus  

Antrozous p a l l i d u s  

Tadarida b r a s i l i e n s i s  

Tadarida femorosacca 

Tadarida macro t i s  

Spermophilus mexicanus 

Pappogeows castanops 

Reithrodontomys montanus 

Peromyscus maniculatus  

Odocoileus v i r g i n i a n u s  

Ant i locapra  americana 

Cooper 

( P a l i s o t  de Beauvois) 

(Le Conte) 

(Geoffrog S a i n t  H i l a i r e )  

(Mer r i an) 

(Gray) 

Erx leb  en 

(Baird)  

(Bai rd)  

(Wagner ) 

Zimmerman 

(Ordl 
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