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APPENDIX 1 

Collmion localities for the four species of Dmdroc- 
tonw examined. 

Dmdroctonus adjunctw-Federal Distria: National 
Park "El Daicno dc Ios Leones" (1920'N, 99'38'W); 
National Park "El Ajuxo" (19.13'N, 99'15'W); El 
Ch- (19'17'N. ,PPZI1W). State of Minim: Ciudad 
de la Ciencia y la Tecnologia-IPN (19.04'3O'N. 
9IT58'W); Coatepcc de Harinas (18*57'N, 99'45'W); 
Nevado de T o l u a  (19'10'N, 99'48'W). Puebla: Tla- 
huapan, Muniapality dSta.  Rita Tiahuapan (19.19'N, 
99.38'W). 

Drndroctonusjrontalis-State of Mtxim: Paraje Los 
Venador, Cascadas de Xanchititla, Municipality of 
Tejupila, (18.51 'N, 100.26W). hfichoadn: "Op dc 
Agua de lor Sauces," Municipality of Tancitaro 
(19'14'N, 102'17'W); "La Mesa," Municipality of 
Cham (19.36'N, 100.56'W). Oaxaca: "Los Azufra," 

Municipality of Loxicha (1S059'N. 9629'W). Que- 
ritaro: "Lor Herren." Municipality of San Joaquin 
(2V55'N, 99'34'W). 

Dendroctonur mexlcanur -State of MCxico: "El 
Caminante," 9 km W of Salaur  (19.1 8'N. 9995'W); 
"Tuxtey y La Alameda," Munidpality of C h a p  de 
Mou (1Y4S1N, 9W4'W); Rancho "El Paraiso." .Mu- 
nicipality of San Viccntc Chimalhuacin (10.01%, 
9V47'W); Jiquipilco (19.33'N. 9Q37'W); "Metapa- 
mela," San Rafael (19'1 2'N, 98.45'W); San Francisco 
Zentlalpan (19W'N. 98*48'W); Tcpccahuixco 
( l W N ,  98'43'W); "Bocanegra," Municipa!ity of 
Villa del CarMn (19'43'N, 9929'W); Cem, Gordo, 
Muniapality of Valle de Bravo (19717'N, 10009'W). 
Michoadn: Cerro del Timbe (lQ42'N, 10I038'\V); 
"El Mindor," krn 5 of Carretera Pitzcuaro-Sta. Clara 
del Cobre (19W'N, 10196'W); south slope d Gem 
de la Charanda, Municipality of Uruapan (1926'N, 
10204'W); Rancho "Milpillas," km 3 of Carretcra 
San Juan Tumbi-Tanataro (I WS'N, IOH)9'W); San 
Juan Turnbio (IQWN, 101*46'W); "El Prcdegal," 
Municipality of Madero (1924'N. 10121'W); "Agua 
Blanca," Municipality of Ciudad Hidalgo (19'41'N. 
100.44'W). QuerCtaro: "Los Hemra,"  Municipality 
of San Joaquin (20'55'N, W34'W). 

Drndnxtonus uolenr-State of MCxico: Ciudad de la 
Cicncia y la Tecnologia-IPN (19W'3OWN, 9838'W); 
"El Caminante," 9 km W of Salazar (19'18'S, 
99*2S1W); San Francisco Zentlalpan (19'09'S, 
98*48'W); "Metepamcles." San Rafael ( 19.1 2 ' s .  
98.45'W). Michoadn: Rancho "Milpillas," krn 3 of 
Carretera San Juan Nucvo-Tancitaro (19'25'N, 
102W'W). Pucbla: Tlahuapan, Municipality of Sta. 
Rita Tlahuapan (19'19'N, 99'38'W). 

GREAT H O R N E D  OWL FOOD HABITS A T  
M O N O  LAKE, CALIFORNIA 

Department o j  Environmental Science, Policy, and Management, 
Lir iursi ty  of G I t ~ i a ,  Bwkeley, CA 94720 (PM, .ULM, LSH) 

White Mountain Research Station, 3000 East Line Street, 
Bishop, CA 935 14 (MLM) 

CSDA Forest Senuc, Rocky Mountam Forest and Range Expm'mmt Station, 
2500 Swlh Pine Knoll Dnw. Flagstaff, AZ 86001 (WMB) 

hesmt  Address o j  PAA: School o j  Forestry, N w l h m  Anzona liniursity. 
Flagstaf, AZ 8601 1 

h s m t  Address o j  .ULM and LSH: School of Renewable Satural Resources, 
L'niwsity  o j  Anrona, Tucson, AZ 85721 

H e r e  we  analyze contents of pellets produced ecology arising from falling lake levels from water 
by Great  Horned Owls  (Bubo vtrgmianus) on  the diversions. Mono Lake, a saline lake situated in 
two largest islands of M o n o  Lake, California, to  eastern California (Mono County) between the 
establish baseline data  o n  the island fauna in Sierra Nevada and Great Basin ranges, is about 
anticipation of possible future changes in  local 178 km2 in extent and has two islands, Paoha 
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: lake levels from water 
saline lake situated in 
County) between the 
Basin ranges, is about 
is two islands, Paoha 

and Segit,  and about 15 islets in clusten adjacent 
to the islands. Paoha is about '.' km2 in area and 
4 km from the mainland. Scgit is about 1.3 km? 
in area and is about 1 km from Paoha. During 
our study in 1990- 199 1, Negit was connected to 
the mainland by a land bridge consisting of sev- 
eral hundred meters of mud flats and a few meters 
of shallow water. \'cgctation in the Mono Basin 
was described by Burch et al. (1977). 

We collected 219 pellets beneath a cliff roost 
on Paoha on 23 August 1990 and 26 April 1991 
near the marsh on the southeast side of the island 
(Morrison et al., 1992). O n  Scgit, 188 pellets 
were collected beneath one roost site on 6 May, 
9 June, and 23 June 1991 in a deep volcanic 
fislure in the cenkr  of the island. 

Skeletal remains in pellets were idcntified to 
species when possible using the collection of the 
Museum of Vertebrate Zoology, University of 
California, Berkeley. Arthropods were classified 
as scorpions o r  insects. W e  assumed that each 
prey item was represented in only one pellet (al- 
though one pellet often contained many prey 
items); therefore, pellet contents were examined 
separately, and the most frequently murr ing  di- 
agnostic elements were used to estimate the max- 
imum number of prey items present. This method 
probably overestimates the numben of l q e r  prey 
(especially lagomorphs) which may bc cached and 
eaten over several days (b ian i ,  1987). For ver- 
tebrate prcy, a diagnostic element was any bone 
or set of bones that could be identified to species 
(e.g., a cranium, a lower jaw, o r  a pair of femora). 
For arthropods, a diagnostic element was any 
recognizable exoskeleton fragment. Most bird re- 
mains were grouped into three size categories: 
large (larger than o r  equal in size to an Eared 
Grebe), medium (smaller than an Eared Grebe, 
but larger than a Brewcr's Blackbird [Euphgus 
ryanocephalus]), and small (equal in sire to or 
smaller than a Brewer's Blackbird). Most large 
unidentified bird remains were probably ~ a 6 -  
fornia Gulls which nest in large colonies on the 
islets, but some may have been other aquatic birds 
such as grebes (Podiceps) and terns (Stemu). T h e  
Brewcr's Blackbird was chosen as the cutoff for 
the "small" category because it is the largest of 
the common terrestrial birds on either island (Hall 
et al., in press). Based on body weights given by 
Jchl and Mahoney (1987), gull chicks would fall 
into the medium or large size-class. 

On both islands, mammals comprised the bulk 
(73.9% on Paoha and 84.0% on Negit), by fre- 
quency, of prcy appearing in pellets (Table 1). 

TABLE 1- 
Horned Owl 
lands. Mono 

-Prey identified from 219 and 188 Great 
pellcts collected on Paoha and Segit I S -  
Lake. California. 

Paoha Kegit 
(n = 3 18) (n = 536) 

Sum-  Per- Sum- Pcr- 
Prey k r  cent bcr cent 

.\I ammals 
Lagomorphs 

Lcpus cal~/ornrrur 
Sj lr~logus spp. 
Unidcntified 

Rodents 
Pcromyscur 

rnanlculatus 
.\~ICTOIUS mon tonus 
D ~ f n d o m ~ r  spp. 
Unidentified 

Chiropterans 
.Upfrs  spp. 
Unidentified 

Cnidentified mammal 

Birds 
Podiceps nigncollu 
Unidentified rail 
Lonu callfirnlcus 
Unidentified owl 
Unidentified blackbird 
Unidentified (large)' 
Unidentified (medium)' 
Cnidentified (small)' 

Unidentified venebrate 
lnvcts 
Scornions 

' Larger than or equal in size to P. nigncollu. 
Smaller than P. nlgncoflu but larger than E. cyono- 

cephalus. 
' Smaller than or qua1 in size to E. ryanoccphalw. 

Rodents were the most frequently occurring prey, 
at abput 70% on both islands. Roughly two thirds 
of thk rodent portion of prey remains on Paoha 
was deer mict and one third montane voles, 
whereas on Negit the rodent portion was almost 
entirely deer rnia. Rabbits (mostly cottontails) 
appeared occasionally in pellets from Negit (7.8%), 
but rarely in pellets from Paoha (1.2%). Bats 
appeared infrequently (<2%) in pellets from both 
islands (Table 1). 

Between-island differences in the mammalian 
species composition of the prey remains largely 
reflected differenm in the mammalian species 
composition of the islands. Deer mice have b e n  



recorded on both islands, but voles have been 
found only on Paoha (Morrison et al., 1992). No 
other rodents have been recorded from either is- 
land. The occurrence of several voles and kan- 
garoo rats in pellets from Negit suggests that owls 
may have traveled between islands and/or to the 
mainland to hunt. Cottontails were observed only 
on Negit (Morrison et a]., 1992). where they 
occurred as owl prey items more often than on 
Paoha (Table 1). The occurrence of 5 cottontails 
in pellets from Paoha again suggests that Great 
Horned Owls may have traveled to che mahand  
and/or between islands to hunt. Bats appeared 
in small and similar percentages in pellets from 
both islands. No abundance data on bats on the 
islands were available for comparison. 

On both islands, birds comprised the second 
largest (16.49. on Paoha and 10.32 on Negit) 
class of prey remains (Table 1). Of the avian prey 
remains we were able to identify to species, Cal- 
ifornia Gulls were the most common in pellets 
from both islands (1.7% on Paoha and 1.3% on 
Negit). 'l"hese percentages are probably under- 
estimates of the actual number of gulls consumed, 
because many unidentified bird remains may have 
been gulls. 

On both islands, insects and scorpions were the 
smallest classes of prey appearing in pellets. Al- 
most no insects and no scorpions were consumed 
by owls on Negit (Table 1). Although no abun- 
dance data were available for insects on the is- 
lands, it  seems likely that Paoha, with its marsh 
vegetation, would support a higher density and 
diversity of insects that Negit. 

Our  results are consistent with those summa- 
rized by Donazar et al. (1989) for Great Horned 
Owls in other cold desert locations in the southern 
United States in that voles, where present, were 
consumed frequently. In our study, however, owls 
consumed mice and birds with much higher fre- 
quency (56.2% for Pmmysnrs and 13.3% for birds, 
on both islands combined) than has been reported 
for other Great Basin locations (Bond, 1940; Al- 
corn, 1942; Smith and Murphy, 1973; Donazar 
et a]., 1989). The high proponion of Pmmyscus 
consumed by owls in our study is attributable to 
the low diversity of mammals on the Mono Lake 
islands and the high densities of Perornys~vs rel- 
ative to the mainland (Morrison et a]., 1992). 
T h e  high proportion of birds consumed by owls 

! 

in our study may result from the presence of 
nesting California Gulls at Mono Lake. 

We  thank J. Block. M. Morton, and P. Stapp 
for assistance with field work, T. Galuska for 
separating pellet contents, and J. R. Jehl, Jr., J. 
Ganey, P. Ward, D. G. Smith, and one anony- 
mous reviewer for reviewing earlier drafts. Data 
collection was supported by a subconsultant con- 
tract with Jones and Stokes Associates, consul- 
tants to the Los Angeles Department of Water 
and Power and California State Water Resoum 
Control Board; and by the White Mountain Re- 
search Station, University of California, Los An- 
geles. 
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