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From the San Joaquin Desert, California
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Abstract.—The Blainville’s Horned Lizard, Phrynosoma blainvillii, is in decline throughout much of its range, and is listed 
in California as a Species of Special Concern.  All species of the genus Phrynosoma have a dietary specialization for ants, but 
the degree to which horned lizards consume ants to the exclusion of other available prey varies among species.  There have 
been few studies published on the general ecology of P. blainvillii, particularly within their range of the San Joaquin Desert, 
California, but previous literature indicates that P. blainvillii is one of only a few members of the genus that also consumes 
other insects in abundance.  I examined 92 fecal pellets (scats) from a population of P. blainvillii in the southern San Joaquin 
Desert near Alpaugh, California, which showed that 62 scats contained both ant and beetle exoskeletons, 28 scats contained 
exclusively ants, 13 scats contained ants, beetles, and other arthropods, and two contained exclusively beetles.  This is one of 
few field studies to document the lesser degree of myrmecophagy of P. blainvillii.
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The Blainville’s Horned Lizard (Phrynosoma blainvil-
lii) is endemic to California and Baja California and has 
declined throughout much of its range (Goldberg 1983; 
Jennings and Hayes 1994; Fisher et al. 2002; Stebbins 
2003).  Phrynosoma blainvillii is listed by the California 
Department of Fish and Wildlife as a Species of Special 
Concern (California Department of Fish and Wildlife.  
2011. Available from http://www.dfg.ca.gov/biogeodata/
cnddb/pdfs/SPAnimals.pdf [Accessed 02 July 2015]).  
Dietary considerations are an important component in 
understanding the relationship of lizards to their habitat 
(Duffield and Bull 1998; Fisher et. al 2002), yet there 
have been few studies published on the diet of P. blain-
villii (Smith 1946; Milne and Milne 1950; Jennings and 
Hayes 1994; Fisher et. al 2002). 

Horned lizards are among the few species that con-
sume primarily ants and the occurrence of horned lizards 
is closely tied to the presence of ants (Whitford and Bry-
ant 1979; Rissing 1981; Donaldson et al. 1994; McIntyre 
2003).  Within the genus Phrynosoma, however, not all 
species exhibit an equivalent degree of myrmecophagy.  
For example, P. solare has a diet of approximately 80–
90% ants, while P. asio has among the lowest degree of 
myrmecophagy at approximately 20–30% (Pianka and 
Parker 1975; Montanucci 1989; Sherbrooke 2003).  The 
percentage of ants that comprises the diet of P. blainvil-
lii ranges from 45% (Montanucci 1989) to 90% (Pianka 
and Parker 1975).  Other prey items consumed by horned 
lizards include beetles, flies, grasshoppers, spiders, and 
other arthropods (Milne and Milne 1950; Pianka and 
Parker 1975; Montanucci 1989; Sherbrooke 2003).  Here 
I report on the general composition of the diet of a popu-
lation of P. blainvillii in the San Joaquin Desert of Cali-
fornia.
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While conducting a radio-telemetry study of P. blain-
villii in the San Joaquin Desert, I opportunistically col-
lected horned lizard scats.  Horned lizard scat is easily 
differentiated from scats of other sympatric lizard species 
by their large, fat, cigar-shaped pellet (Fair and Henke 
1997; Suarez et al. 2000; Sherbrooke 2003).  Scats from 
California Whiptail (Aspidoscelis tigris munda) are more 
slender and less uniform in shape, and Western Side-
blotched Lizard (Uta stansburiana elegans) scats are 
much smaller and also less uniform in shape than horned 
lizard scats (Newbold and MacMahon 2009).  Blunt-
nosed leopard lizards (Gambelia sila), which occurred 
at one of the sites at which I worked, have scat similar 
to California Whiptails.  Through direct observation of a 
radio-tagged P. blainvillii defecating, I was able to con-
firm the identifying characteristics of horned lizard scats.

I collected 92 scats beginning 20 April and continued 
through 15 November 2009.  I dried them overnight in a 
79.4° C oven to remove water content and prevent fungal 
growth.  Using a dissecting microscope and tweezers, I 
removed sand, detritus, and the uric acid plug from each 
scat leaving behind only arthropod exoskeletons.  While 
looking under the microscope I sorted the prey items into 
either ants (Formicidae), beetles (Coleoptera), or un-
known arthropods.  I found that nearly all (98%) horned 
lizard scats contained ants, 67% contained beetles, and 
14% contained unknown arthropods.  I also found that 
more scats (67%) contained a combination of ants and 
beetles rather than exclusively ants (30%).  A small per-
centage (2%) of scats contained only beetles.

 These findings are consistent with literature that 
states P. blainvillii has one of the most varied diets of 
all horned lizards (Milne and Milne 1950; Pianka and 
Parker 1975; Sherbrooke 2003).  Although ants are their 
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primary prey items, beetles may be consumed to a large 
extent and occasionally dominate their diet, while other 
arthropods also may be consumed, but to a smaller ex-
tent.  Considering their dietary composition, P. blainvillii 
in the San Joaquin Desert do not seem to be as highly 
myrmecophageous as other horned lizards such as P. so-
lare.  Horned lizards are known to consume soft-bodied 
arthropods when available (Milne and Milne 1950; Pi-
anka and Parker 1975).  Because of the non-invasive na-
ture of this dietary study, I could only identify prey items 
whose identifiable features survived the digestive tract 
of lizards, thus introducing a bias toward hard-bodied 
arthropods.  Dietary specialization makes horned lizards 
particularly vulnerable to environmental changes affect-
ing prey abundance (Suarez and Case 2002; Sherbrooke 
2003).  Management practices directed toward conserva-
tion of P. blainvillii should include maintaining the bio-
diversity of invertebrates on which this species depends.   
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