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Table  2.  Tooth  dimensions  in  samples  ofCanis  lupus,  C.  dims ,  and  the  Bonneville  specimen.  The  measurement  is
the  maximum  transverse  diameter  of  M"  from  the  outermost  point  to  the  innermost  point  of  the  crown.  Measurements
of  C.  lupus  and  C.  dims,  with  the  exception  of  the  Utah  specimen,  are  from  Nowak  (1979).

Sample OR
C.  lupus,  male,  Recent
C.  lupus,  female.  Recent
C.  lupus.  Pleistocene,  Maricopa
C.  lupus.  Pleistocene,  Rancho  La  Brea
C.  dirus.  Pleistocene,  Maricopa
C.  dims.  Pleistocene,  Rancho  La  Brea
C.  lupus.  Recent,  Utah
UVP  100,  Pleistocene,  Utah

Fig.  3.   Vulpes  vulpes :  UVP  82,  lateral  view  of  left  dentary  with  P^-  Mi.  Solid  bar  represents  1  cm.

generally   reduced,   and   the   incomplete
anterolingual   cingulum   does   not   reach   the
hypocone   but   usually   ends   somewhere   near
the   protocone.   The   Bonneville   specimen
morphologically   agrees   with   the   traits   as-

signed C  lupus  (Fig.  1).  The  large  size  may
simply  be  an  indication  of  the  Pleistocene  age
of   the   specimen   because   many   other   late
Pleistocene   carnivores   were   larger   than   their
recent   descendants  (Graham  1981).

Canis  cf  dirus  has  been  reported  from  the
late   Pleistocene   Silver   Creek   fauna   in   the
mountains  east  of  Salt  Lake  City  (Miller  1976).
The  nearest  reported  occurrences  of  C.  lupus
are   from   the   latest   Wisconsin   to   Recent
Moonshiner   Cave   in   Brigham   County,   Idaho
(White  et   al.   1984),   and  Crystal   Ball   Cave  in
Millard   County,   Utah   (Heaton   1985).

Vulpes   vulpes   (Linnaeus)
Red  Fox

Material.  —  UVP   82,   left   dentary   with
Pg— Ml  and  alveoli  for  P^  and  canine  (Figs.  3,

5);  UVP  81,  left  dentary  with  P4-M2  and  alve-
ohforI-P3(Fig.   4).

Discussion.  —  Anderson   (1984)   recognized
five  species  of  late  Pleistocene  foxes  from  North
America,  all  of  which  are  extant.  The  gray  fox,
Urocyon  cinereoargenteus ,  is  common  in  Ran-
cholabrean  faunas  over  much  of  North  America
(Kurten   and   Anderson   1980).   The   arctic   fox,
Alopex  lagopus ,  is  restricted  to  the  arctic  regions
of  North  America,  Europe,  and  Asia.  It  is  rarely
found   in   Pleistocene   deposits,   and   in   North
America  has  only  been  reported  from  the  Old
Crow  River,   Yukon  Territory  (Anderson  1984).
Vulpes  velox ,  the  swift  fox,  V.  macrotis ,  the  kit
fox,  and  V.  vulpes,  the  red  fox  are  all  common  in
Rancholabrean   and   Recent   faunas   of   North
America.  Vulpes  velox  is  the  dominant  small  fox
in  Pleistocene  faunas  east  of  the  Rocky  Moun-

tains, whereas  V.  macrotis  is  common  in  the
western  United  States.  Vulpes  vulpes  is  more
cosmopolitan  in  nature  and  has  been  identified
in  numerous  Pleistocene  sites  from  Virginia  to
California.



418 Great   Basin   Naturalist Vol.  46,  No.  3

Fig.  4.   Vulpes  vulpes :  UVP  81,  lateral  view  of  left  dentary  with  P4  — Mo.  Solid  bar  represents  1  cm.

Fig.  5.   Vulpes  vulpes :  Lateral  view  of  lower  carnassial  of  UVP  82.  Note  well-developed  cusp  at  inner  junction  of
talonid  and  trigonid.  Solid  bar  represents  1  cm.

Members   of   the   genus   Vulpes   differ   from
Urocyon  in  their  relatively  smaller  molars  and
the  shape  of  their  mandible  (Kurten  and  An-

derson 1980).  InVulpesthe".  .  .  lower  border
of  the  mandible  forms  an  even  curve  without
the  lobe  seen  in  Urocyon,  ..."  whereas  in  the
Arctic   Fox   ".   .   .   the   premolars   are   higher
crowned,   Mj   has   a   distinctly   shorter   talonid,
and   the   tubercular   teeth   are   more   reduced
than  in  Vulpes . "

The  smaller  species  ofVulpes,  V.  macrotis  and
V.  velox,  may  have  differences  that  are  only  sub-
specific;  recognition  in  the  fossil  record  is  based
mainly  on  the  geographic  location  of  the  fauna
(Anderson  1984,   Kurten   and  Anderson  1980).
Both  these  forms  are  much  smaller  (body  weight
of  1.4-2.9  kg)  than  V.  vulpes  (4.5-6.7  kg)  and  are
easily  recognized  in  the  fossil  record.

The   Bonneville   specimens   were   compared
to  the  large  representation  of  V.  vulpes  from
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Table  3.  Tooth  dimensions  in  samples  oiVulpes  viilpes  from  Moonshiner  Cave,  Idaho,  and  the  shorehne  deposits  of
Lake  Bonneville,  Utah.

the   late   Pleistocene   to   Recent   Moonshiner
(120   individuals)   and   Middle   Butte   (46   indi-

viduals) caves  in  southern  Idaho  and  to  Recent
specimens  (24  individuals)  in  the  University  of
Utah   mammal   collections   (Table   3).   In   size
and  morphology  there  appears  to  be  little  dif-

ference in  specimens  from  all  localities.  UVP
081  lacks  the  lower  third  molar  and  the  signifi-

cance of  this  feature  is  unknown  (Fig.  4).  In
Recent   specimens   from   Utah   two   individuals
had  a  single  dentary  lacking  the  M3;  the  tooth
was  present  in   the  other  dentaries.   In  Pleis-

tocene specimens  from  Little  Box  Elder
Cave,   Wyoming,   5   of   19   specimens   lack   an
M3,   whereas   all   11   specimens   from   Jaguar
Cave   in   Idaho   have   an   M3   (Kurten,   written
communication,   1985).   Approximately   6%   of
the  Moonshiner  specimens  lack  the  M3.

Another  variation  in  the  tooth  structure  can
be   seen   in   the   lower   carnassial   (Fig.   3).   A
small  accessory  cusp  is  developed  in  one  of  the
Bonneville   specimens   at   the   internal   junction
of  the  trigonid  and  talonid  (Fig.   5).   Two  Re-

cent specimens  from  Utah  lack  this  cusp,  but
it   is   present   in   22   individuals   (University   of
Utah   mammal   collection);   however,   the   size
of   this   cusp   shows   considerable   variation.
Kurten  (1967)  believed  that  there  might  be  a
connection   between   the   cuspless   morpho-
types  and  a  cold  or  continental  climate.

Hager   (1972)   observed   30   Recent   speci-
mens of  V.  vulpes  from  Colorado  and  Wyo-

ming and  reported  that  all  were  cusped  mor-
photypes.   The  significance  of   the  cuspless  or
cusped  morphotypes  as  an  indicator  of   pale-
oclimate,   therefore,   is   probably   very   dubious
for  V.  vulpes  (Graham  1981).

In   examining   the   Recent   specimens   of   V.
vulpes ,  an  additional  variation  in  tooth  struc-

ture was  also  noted.  An  adult  individual  from
Kuskokwim   Delta,   Alaska   (UM   18291),   lacked
a   right,   lower,   first   premolar.   Therefore,   it

appears  that  variation  in  dental  makeup  of  V.
vulpes  is  quite  common.

Documented   Pleistocene   specimens   of   V.
vulpes   have   not   been   reported   from   Utah.
The  species  is  known  from  Crystal  Ball   Cave
in  western  Utah  (Heaton  1985),  but  the  exact
age  of  all  elements  of  this  fauna  is  difficult  to
ascertain,   and   faunal   mixing   may   have   oc-
curred.
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NOTE   ON   FOOD   HABITS   OF   THE   SCREECH   OWL   AND   THE
BURROWING   OWL   OF   SOUTHEASTERN   OREGON

Barbara  A.  Brown\  John  O.  Whitaker',  Thomas  W.  French^'^,  and  Chris  Maser^

Abstract. — Diets  of  the  Common  Screech  Owl  (Otus  asio)  and  Burrowing  Owl  {Athene  cunicularia)  irom  the  Great
Basin,  Malheur  County,  southeastern  Oregon,  were  studied.  Although  there  was  considerable  overlap  in  the  diets  of
these  owls,  there  were  differences  related  to  habitat  use.

Few  data  are  available  on  the  food  habits  of
owls   from   the   Great   Basin   of   southeastern
Oregon.  The  Barn  Owl  {Tyto  alba)  is  the  only
one  whose  food  habits  have  been  studied  in
this  part  of  the  state  (Maser  et  al.  1980),  al-

though some  data  are  available  on  food  habits
of  owls  from  the  rangelands  of  central  Oregon:
Barn   Owl   (Maser   and   Hammer   1972);   Great
Horned   Owl   {Bubo   virginianus)   (Brodie   and
Maser   1967,   Maser   et   al.   1970);   Short-eared
Owl   {Asio   flammeus)   (Maser   et   al.   1970;
Maser  et  al.  A  note  on  the  food  habits  of  the
short-eared   owl,   1971);   Long-eared   Owl   (A.
otus)  (Maser  et  al.  1970),  and  Burrowing  Owl
{Athene  cunicularia)  (Maser  et  al.  Food  habits
of  the  burrowing  owl ,  1971).

This   paper   presents   information   on   food
habits  of  the  common  Screech  Owl  {Otus  asio)
and  the  Burrowing  Owl  in  the  rangelands  of
Malheur   County,   Oregon.

Study   Area

The   study   area,   Malheur   County,   in   ex-
treme southeastern  Oregon,  lies  within  the

Owyhee   Upland   physiographic   province.   The
major  vegetation  zone  is  described  as  shrub-
steppe   (characterized   by   big   sagebrush,
Artemisia   tridentata)   (Franklin   and   Dyrness
1973).   Plant   communities   were   defined   by
Dealy   et   al.   (1981),   and  the   more  restrictive
habitats  were  described  by  Bohn  et  al.  (1980)
and   Maser   et   al.   Geomorphic   and   edaphic
habitats,   1979;   Maser   et   al.   Manmade   habi-

tats, 1979).

Methods

Castings   were   collected   from   April   1975
through  July  1978.  They  were  placed  in  plas-

tic bags  and  were  soaked  in  water  before  dis-
section. Prey  items  were  identified  to  species

whenever   possible,   and   individuals   were
counted.   Total   counts   of   leaves   and   seeds
were   taken,   but   other   plant   parts,   fur,   and
feathers   were   listed   only   as   the   number   of
pellets   in   which   they   occurred.   Comparisons
between   vertebrate   and   invertebrate   foods
were  based  on  total  percentages.  Diversity  of
prey  was  calculated  for  all  food  items  as  the
number  of  items  per  total  number  of  castings.

Results   and   Discussion

Vertebrates  formed  20.2%  of  the  prey  indi-
viduals in  screech  owl  diets  (Table  1);  inverte-
brates, 79.8%  (Table  2).  Vertebrates  com-

prised 14.3%  of  the  prey  items  in  burrowing
owl   diets   (Table   3)   and   invertebrates   85.7%
(Table  4).

Vertebrate   Prey

Both  owls  fed  heavily  on  the  Ord  kangaroo
rat   {Dipodomys   ordi),   but   the   kangaroo   rat
was   more   important   to   the   Burrowing   Owl
than  to  the  Screech  Owl.

The   northern   pocket   gopher   {Thomomys
talpoides)   was   important   in   the   diet   of   the
Burrowing   Owl   but   accounted   for   less   than
1%  of  the  Screech  Owl  diet.  The  similarity  in
weight   between   the   Ord   kangaroo   rat   (the
average   weight   of   32   individuals   from   both

Department  of  Life  Sciences,  Indiana  State  University,  Terre  Haute,  Indiana  47809.
^Present  address:  The  Nature  Conservancy,  Eastern  Regional  Office,  294  Washington  Street,  Boston,  Massachusetts  02108.
■'USDI  Bureau  of  Land  Management,  Forestry  Sciences  Laboratory,  CorvalHs,  Oregon  973.31.
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Table  1.   Vertebrate  foods  of  the  Screech  Owl  (Otus  asio)  from  southeastern  Oregon,  based  on  analysis  of  205
castings.

*Not  included  in  total  count

central  and  southeastern  Oregon  was  56.8  g;
Maser,   unpublished   data),   and   the   northern
pocket   gopher   in   Malheur   County   (61.3   g)
probably   allowed   the   Burrowing   Owl   to   ex-

ploit both  species.  These  gophers  formed  only
0.02%   of   the   Burrowing   Owl   diet   in   central
Oregon  (Maser  et  al.  ¥ood  habits  of  the  bur-

rowing owl,  1971).  Northern  pocket  gophers
of  the  poorly  drained  lacustrine  soils  that  oc-

cur in  Malheur  County  are  small  (average
weight  of  25  individuals  was  61.3  g)  compared
with   the   same   subspecies   (quadratus)   from
the  better  drained  soils  of  the  Steens  Moun-

tain, Harney  County  (average  weight  of  eight
individuals,  94.6  g),  and  from  the  sandy  soils
of   central   Oregon,   Jefferson   and   Klamath
counties   (average   weight   of   47   individuals
67.4   g;   Maser,   unpublished   data).   Possibly,

the  weight  difference  (6.1  g)  between  the  go-
phers of  central  and  southeastern  Oregon  al-
lowed the  Burrowing  Owl  to  exploit  this  prey

in  one  area  but  not  in  the  other.
Within   the   family   Cricetidae,   the   Screech

Owl  had  the  following  taxa  available  as  prey:
western   harvest   mouse   {Reithrodontomys
megalotis),   deer   mouse   (Peromyscus   manicu-
latus),   canyon   mouse   (P.   crinitus),   northern
grasshopper   mouse   (Onychomys   leuco-
gaster),   desert   woodrat   (Neotoma   lepida),
bushy-tailed   woodrat   (N.   cinerea),   montane
vole   {Microtus   rnontanus),   long-tailed   vole
(M.  longicaudus) ,  and  sage  vole  {Lagurus  cur-

tatus). Montane  voles  were  by  far  more  abun-
dant than  long-tailed  voles  (Maser,  unpub-

lished data).  The  family  Cricetidae  accounted
for   40.2%  of   the   vertebrate   prey   items.   The
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