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At the beglnming of this study little was lmowm concerning which
specics of bats occur in the state. This was especiaily true of the

Mrotis. Only four spocies had been recordsd, and only two of

these had been revorted from rore than one loecality. The caves thab
harbor bats had not, with a few excepbions, been mentioned Ly obher
marmalogistse.

Work on the biclogy and public health Inportance of bats in
Oklahoma of which this st?.éi;i; is a peart, bogan on July 1, 195k, and is
to continue throwgh August 31, 1956. Becauce of tlme limitations
this paper covers collections wade through Mareh 30, 1956, and covers
only the taxonony and disbribubion of the genus lyobise Other materdal
collected has been utilized by several workers on tﬁe sane project
under the general direction of Dr. bryan P. C‘:lass and will be reported
on separately. _

The senus m'ctis was mpreéented by 96 of the 318 bats preserved
during the course of this study. Bight speeies were ineluded, and
new locality records were established for eache

This paper discusses the methods of collection and the ldentbifi-
cation of these babs, Daba are presonted bo cstablish the taxononic
position of the forms collected, and mops of Lheir distribubion records

are included,
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Zate of the gews Hyotis were first resorted as occurring in

Oldlabons by Howard Cross (1917) who listed il sublatus [oic) end

He Jueifugus in a semi-popular bulletin propered for the didahomn

Geological Survey. The species were listed without refovcuce either

%o existing specimens or Yo localitics. He called ll. subulatus the

big-cared Wwab, which nay have reference w0 the spociecs Ei@exzig as ib
PR ]

ws comonly designated as subulatus ab that tinc. HMiller and Ailen

(1928) listed threc specimens of U welifer incaubtus Iron Jort Renos

Hlair (1939) geve locality records for three mpecics, two (H» subwlatus

MeLANOTNEYNS a0d L JRise E.Gz‘ 3 of which were new records for the

state. Glass (1951) revorted collecting e subulatus melanarhims

 from the Black esa Hegione His specinens are lwrein @:&:;.mce@ as

. sodslis was repﬁrbc—rd (alass, 1955) from Adair Bat

-~

Cave, Doubbloss, otber workers have c’olle,ctu:z Hyobls dn { . bub

there are no additicoal published recordscs
r. Bryan (Glass, Oklae. Se @& e Collesze, oo the “ente Of > Zoology s
began stuodying tho babs of Oklahoma in I9LY, and has colleeied bats

o

from pany losalitios in tho ctabo. tosh of Uhese aro deposited in

the @kﬁ-.ahmﬁa L & Ve qf;w,lef"c oo of soologys The collscliom, with

additions made during dng U the grescny sthudy has supplied the maberial for

his vaporis.



On Septenber 1, 195, the U. 5. Public Health Department
provided funds for a study of the bats of didahoma for the purpose
of determining their relaticn te public health with particular eie
phasis on pabies and other pathozonic conditions that night be trans-
mitted to man or domesiic animals.

in snderstanding of {he ﬁaﬁ@moéic stabus and ddatribubtion of a
arovp of ardmels in an area is basie to fuwrbher studies concerning
movenents, habital requirements, behavier, otc. The stady of fyobis
was made in corraiationywith the general sbudy of the importance of
bats fo public healih. Babs wors aallécﬁad.thremghsﬁt the state and
records loph on the colleclbionse

Beczuse of the lack of knowledze of the bats of the stéﬁe, and
the large anount of maderial collected, mory now probloms of tavonomy
and distribution have beecone apparent. This report deals only with
the genus, Myobtiss other Tovms rgquir@‘ﬁar%har‘iﬂvasﬁigatian; An
ef7ort vas made o conselidate tho records ol distribubion already

reporbed and all now rocords inlo a sinsle roports. These records

&

were plotted on state maps. (Figures 1-8).



METHODS

Gollection
The eollecting gﬁ“‘ ary ardmal raises cpecific problems related to
the halits of the spet’:iemg This is gaz*bmulwl‘g true for bats which

not only are capable of flying, bub alse are mcumal or crepusculars

florent species o ba‘us Zly 4n various patbewns and ot different
altitndes. They also vary ia thelr choice of roosting placos, some

prefer caves, whereas others dwell in fo

rests, or are found aboud

buildings. In some spocies, as in Iyotis luwifuzus, the cholee of

yogting sites varios with asm .,.waasm.

biffevrent epecies appecy in o mzrtain area at ddillerent *Em'zem

Sy

For example, Mrotis yurnensls hau ﬂ:x,,m reported to o i‘@mxﬁ on the

fecdine grounds oy after dark (Howell 1919).
Pour principal mebhods of collec on dcre z,‘,ad* {1) Exploration

of ecavesy (2) .aswama, (3) ietiingg {g;) ow

yrinatvion of bulldings.

Bxnloration of «.,a“’as. The berm cave is applied So 2ll wnderground

shambers accessibla Lo bobto. The dilicronce Lelueen caverns and caves

as described by Twente (1955) is considered unblportant for the purpose
of this paper. oo caves listed avo scarcoly swre than 2 single roon

formad by ymv_,uaﬁ in the rocke,.
The geographical locabion, btopograply, soil Gypes, and clinate
£ Cklahora result in 2 wide variation of blotic districts being found

within its borders. These have been deseribed by Bladr {(1938) and are



used in this paper for describing certain areas.

The main regions of Oklahoma vhere caves are tc be found are
the Ozark district of the northeast where the caves are formed in
limestone and chert, the gypsum hills area of the west where caves
are formed by erosion of gypsum rock and clay, and in the Fanhandle
where there are mmarous small caves formed by the eérosion of sand-
stone. Many of the caves have streams runming through them or cofi-
tain pools of standing water. Relatively few are witliout either,

The walls and roofs of the caves vary from couparatively
smooth surfaces, where formed by the dissolution of solid rock, to
rough and irregular ones, where formed by stratum faults and breaks
in the rock or gypsume. Some are composed almost entirely of great
boulders with the walls, roof, and floor shaped by their outlines.

Caves were located by gatbering information from interested
persons, going to the vieinity and inquiring of local residents, and
often by a conesiderabls amouat of searching. The locations as listed
in this paper were determined by checking mileage along the roads
with the speedomcter. The diztances from the parkin: point to the
cave were either paced or estimated, depending upon convenisicee.
Positions were then plotted on county maps with a scale of one-half
inch to the mile« Since this method is subject to errors, locations
of caves near section lines may not be exact. Nowever, this listing
should greatly facilitate locating of the caves by other workers.

Equipment for caollecting in caves included flaslights or elec-
tric head lamps, paper bags, and a bat nete The term tbat nett is

used to indicate a net resembling an insect net but with a longer handle.



Pe

ordinary paper bags were found to bs convenlent in kesping

4

the

i

specice separshe because they were cagily lzbaled, and could be used
once and discarded. Two bags, one inside the obther; were somctimes
used to reduce the chance of ascapes Folyethylene bazs wore used
when babts were to be exanined for ectopsrasites.

Practically every cave of any size that could be lecaled was
examined for bats or for signe that babts had previously inhabited it.

Thirty-cizbt caves in widely scatbored parts of the state were ine

spected. In addition, scvoral smaller holes thet couls

£
]
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¢
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be called caves were investigated. Caves were visited as often os
convenlence @@mi%ed or eorditions demawadod,

Bats were found iﬂem;::mu from Yhe walls or roofe of bLihc caves
or hidden in cracks or crevices. Those locabted were taken hy E:m':x
ar with a longhandied net.

Py

Wherever possible the nanes used for caves are bhose ootablished
and in local use. In cases whore no known nemcs were available, short
names were selected, based either on the location of the cove or the

name of bhe landownere

Rat cave localibicse

Adalr Bal Cave: Soc. ¥, TLH, RELD of I.ils, Jour miles south of
Fansas, Ldair Countys

Alabaster Cavernis: Eeca 33, 0261, B1SY of L., five miles south,
two niles west of Freedomy Wooduard County.

Anderson Creek Caves: Sece 17, T27iH, R177 08 I, thwee mles
east of Camp Houston, Woods County. |

Black Hollow Caver Sfec. 20, T221, 22K of I.l., one mile cast

of Spavinaw T1ls Park, Delaware County.



Bowerts Trail Cave: Sece 17, TIN, R225 of I.!i., four and one-
half miles rorthwest of Honobia, Pushmataha County.

Boy Scout Cave: Sec. 33, T26l, R2LE ol I.M., taree miles east,
six and one-half miles north of Grove, Ottawa County.

Cave Springs Cave: Secs 3L, T10N, R2LE of I.M., one mile east,
three and one~-half rdiles north of Bunch, Adair Cowntye

Cochrant's Trout Cave: OJece 3y T22H, R25E of I.le, five miles
east of Lycamore, lelaware Countye.

Cormert's Cave: Bec. 30, T221, R1SH of I.H., five miles south,
two miles east of junction of Us Se Highway 281 and Oklahoma Highway
15, Major County.

Corn Caves: £fece 5, T11H, R1SW of I.lle, five and one-half miles
north, two miles west of Corn, Washita Counly.

Cryctal Cave: Sece 31, T1hi, R2LE of I.M., three miles south,
two miles west of Bunch, Adair County.

Duraway Cave: Jece 12, T23H, R22E of I.ls, five mlles west,
three and one=half miles north of Jay, delaware County.

Duncan Cave: OScte 8y T20H, R25E of I.M., two miles south,
one and one-half milecs east of Colcord, Delaware County.

Griever Creek Cave: Secs 30, T22l, RISW of IL.M., three miles east,
four miles south of junction of U. Se Higlway 281l and Oklahoma Highway
15, Major Countye

Hali-Mo-n Cave: B8ec. 27, TA8E, RZ1E of I.M., one-half mile
north of Gideon on Fourteen-}iile Creek, Cherckee Cowntlye

Icebox Cave: Sec. 23, T25H, R19W of I.i., six niles south,

seven and one-half miles west of Freedom, Woodward County.



Iron Door Cave: Sec. 19, T22H, 122E of Il.ils, one-hall mile east
of Spavinaw Hills Park, Delaware Countye

Jecter Cave: Sec. 35, T19H, R24W of TeMe, three miles north
of Jester, Greer Countye.

Klamichi Mountain Cave: Seee 27, T2H, R2IE of I.lle, thwee and
one-half miles south of Muse, Leflore Countye

Longhorn Mountain Cave:s Sece 2, TSH, R1S5W of l.ls, three miles
south, cne-half mile east of Sedan, Kiows Coulity.

Marchew Cave: Sece 17, T29N, R1TW of I.i.y 13 miles north,
three miles east of Camp Houston, Woods County.

Mystic Cave: Sece 18, T25¥, RUE of I.M., 10 mlles south,
one and one-half miles east of Sulphwr, MHurray County.

Pigeon Cave: Sece 11, TSN, R1E of C.lley three miles east,
one mile north of Kentcn, Cimarron Cowmtye.

Radasiminsld Mountain Cave: Sece 22, T3N, R17W of I.lM., one-half
mile north, one and one-half miles weet of Hountain Park, kiowa County.

Reed Caves: Sece 28y TISH, R2IW of L., tluwec miles west,
one and one-halfl miles south of Heed, armon Countye

Selmants Cave: Sece. 33, T26H, RIM of IL.il., fowr miles soubh,
seven miles west of Freedom on Traderts Oreek Woodward Countye.

Sutherland Caves: Oece 10, T22H, R25E of lM., five and one~half
miles east of Sycamore, Delaware Countye

Spevinaw Cresk Cave: Sece 15, T22N, R22E of I.'., three miles
west, one-half mile south of New Eucha, )Jelaware County.

Stansbwry's Cave: Sec. 11, T21M, R2LE of I.lM., seven miles south,

fouwr and one-half miles east of Jay, Delaware County.



Tesso Equite Cave: Sece 355 TSNy R1E Of Celfe, two miles east,
three miles south of Kerdbon, Cimerron Countye

Vickery Caves: Sece 5, T22l, RIGH of Lele, two and one-half
miles west of junction of Us S. Hiohway 281 and Oklahoma Higlsmy 15,
Major County.

Weatherford Caves = Corn Caves

w::ave: Secs 25, TS, RN of I.ie, 15% miles south,
one and one-half miles west of Carnegie, Kiowa Countys

’eioochn})ooz;cave: Seces 21y T22i, R22E of Isiey two and one-
half miles north of Topsy, Delaware Couniye

Shootings Shooting was attempted at about 4O points in the
state. Shotguns of <410 gauge were used with sho® sises 19 or #12.

Atleastafeﬁnightgmsmtmmha&mmjor&oﬁc
Mctsmmatmwcbwnampmmuﬁwmlm Usually
a site was selected on a stream or lake. Bats concentrate over the
water and are also more easily seen, particularly when flylng low.
Shooting is also easier as there is a more open {iring field.

Most shooting took place at dusk while there was still enough
natural light to illwminate the targels. Some shooting was done
after dark using the truck lights for flooding the arca with light and
a plugein spotlizht for better illwmination of the bate. Relatively
few bats were taken by this method, and the expenditure of shells was
highs However, some species were rarely teken by any other means.

Netting. letting was done with Japanese mlst rnels. Dalquest
(1954) described the use of the:nets in collecting bats in Mexicoe
He reported good returns fron thelr use when the nets were set under
proper conditions.



When the present study of Olkdahoma Lads began in July of 195k,
the equipment included three mist nete. Tuo of these were each 10
mebers long, the other, 15 scters. All were of 3/li~inch mesh measured
alonz the strand from corner to COFner.

At first the nebs were sob anoug trees, bub no bats were bakone
laber the nots were hung in variocws places in the openy among the
tress, or over water where babts had been seen flyinz. #aly a single
caplure was made, and alter sebilng the nets in diferent situations
this nmethod of collecting was abandoned for some Tirce

Martin and Martin (195h) roported success in eapturing tropical
bats by closing the moubhs of caves with min nowselnes. They stated
that only bats abtempbing to enter were takeny that although approxi-
mately 100 bats were seen {lying about inside the cave, they could
not be driven inbo the seine evon by punfire.

On ‘J‘eme 30, 1955, a mist net was placed across the meuth of
Gave Springs Ceve, This cove has a vertical openiung aboub 2k feed
wide by eight feet highs. The net was hung arter davk, so that it
govered as much of the openins as possible, and wes lefd wabbended
for about two hours., When first emanined it contained about 10 babe.
An additional howur was spent attending the nety and in the course of
the evenlny a votal of 29 bats of four specics vore telieas

Several other caves were closed with nete during the year, usually
resulting in good cabehes (Glass, 1956). Debter catchos were made at
caves with larse vertical wmouths but catehes were made ab caves with
various typss of openings. In caves with horizontal openings the meb

was hung loosely over the gpening and was sob as low a8 possibic.



At Radziminski Mountain Cave the net was set vertically inside the
chamber. Several bats were taken among which were two lMyotis subulatus.

On two occasions nets were productive when hung horizontally in the
mMWofabﬁlehemhawmrmﬁngmtmm

As indicated by Dalquest the effectiveness of these nets depends
on the position and locality where they are set. The present study
11lustrates the produetivity of a nebt set across the mouth of a cave.
Bats were usually taken as they attempted to enter, but often also as
they attempted %o leave. It was noted that the net should be hung
slightly slack, as otherwise the bats {requently rebound from the
mesh and £all clear, A stiff breese causing the net to balloon caused
a marked decrease in effectiveness. ;
 Exardnation of buildings, Many buildings are known to harbor bats.
Usually these are abandoned or litile-used buildings, but sometimes

dwellings or commercial buildings are infested.

Exarination of buildings required considerable time in that it
was necessary to obltain the awmer's permission belore enteringe In
addition, the bats were often in crevices uvnder boards or roofing and
were quite inaccessible. It was with considerable difficulty that
such bats were taken from Uheir roosts without causing damage to the
building. A pair of long foxceps was found to be useful for this
purpese, although it was not always possible to reach the bats with
any device. Flashlights and ladders are necessary for this type of
collecting.



Preservabion

A representative sample of each species was retained from every
Jocality where it was taken, All specimens were preserved as dried
skins and skulls, prepared in the mammer described by Hall (1955)e
The skulls were labeled, dried, and cleaned by the use of dermestid
beetles, After beilng cleaned of flesh they were degreased in ammonia
water, rinsed, and drieds Skins and skulls were catalogued and de-
posited in the DulolfCe Museun of Zoologye |

Identification

Keys by Krutzsch (195L), Glass (wnpubl.), and Davis (unpubls)
were used for tentative idemtification to species. Identity of sube
species was based on published deseriptions, specimen comparisons,
and known ranges of the different forms,

For color comparisons and nomenclature, Ridgway?'s color stan-
dards (1912) were useds mm;mmmmmmm.

Specimens were measwred and measvrements checked against those
of specimens examined by Miller and .llen (1928). For comparison of
sizes of Iyotis austroriparius gatesi, a form recently described
(Lowery, 1513) four specimens were obtained ani measured. Decause
of doubt concerning the identity of the Oklahoma subspecies of
yaanensis, a series of these bats from Texas was obtained and com-
pared with the Oklahoma specimens,




A few identified skins and skulls of every form under considera-
tion were obtained for comparison of skull characters, hair texture,
and coloration.

*inally, specinmens of species new to the state were taken to IDrs.
We We DJalquest, Midwestern University, and E. R. Hall, Kansas Univere
sity, for verification of identity.

Catalogue mumbers of specimens exardned are listed in Appendix B.

Measurements, Some variation in methods of measuring bats secus
to exist among mammalogists. The variation exdsts because of the
failure of some workers to give an adequate description of their methods.
Standardized methods would be desirable because neasurements made by a
reliable worker could be utilized and remeasuring made unnecessary.

All measurements included herein (Tables I-XVI), unless otherwise
specified, were taken with a dial caliper graduated to ternths of a
millimeter. leasurements smaller than tenths of a millimeter were
estimated., Skull measurements were taken under a binocular microscope.

The followlng is a description of the measurements taken by the
writer. A graphic comparison of skull measurements is contained in
Appendix A.

Skull

Total length: shortest distance along the longest axis of the
skull, excluding incisors.

Condylobasal length: the distance from the anterior edge of
the incisive alveolus to the posteriormost margin of the
occipital condyle.
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Zygomatic breadih: Uhe greatest distance between the
outside margine of the sygomatic arches, taken perpondi-
cular 4o bthe long axis of the sindll.

Interorbdtsl constriction: the width of the interorbital
constrietion at its narrowest polub.

Preadth of brain case: the greatest widbth of the brain
cace, wsually dirsetly bebiod Bl 2;13@“2@@ archess

Gecipital depthr wverticel distarce from the nobch forwed
by the basiocoipibal to the top of the ermniuwn, excluding
the sagibial creste

Mandible: greatest lengbh of the mandible, not imcluding
the lower Incisors.

Maxdllary boobh rows: dlstance from the front face of the
canine, swcludiag cingulum, to the posteriornost poind

on the last nolar.

vaxillary breadth ot 19: greatest dictance botween the

oubtside surfaccos of the third molars.

Handibolar teoth row: distance from the front swiace of
the canine, excluding cilunsulun, to the postericriwst

point on the last molar.

Five measuwrenents were baken before the anlmml was shlnreds

= wl

These are well standardized as described by Coclwewn (1955) and woed
cno fwrther oxplanation. In wmany instances the writer had o rely on
thege neaswremente as taken by studonte. The cheleval parts that are

left in the dried skin and ubilized for corparison were measured as

described below:



Porearn: the lengih of the bone and covering skin, from the
end of the elbow to a shallow but distinetd notch on He
inside of the wist which maris the end of the boune.

Third metacarpal:s the length of the bone itocli. The
ingertion of the bone can uwouzlly be determsined through
the dried skine

FLfth metacarpals Iength of the bone itself.

Tibiar self oxplavatory. The bone chould be disariiculated

with the femur at the Jjoint when preparing the skin.

Thumb:  leagth of the Wwwh fros the insertlon at the wrist

to the Tip of the clav.



DISCUSSION
The genus iyotis

Hoet bats belenging bo the genus Hyobis have no specialiszed
éx&;@mal stroctures or morphological features that set then L7 from
other mevbers of the family Vespertilionidas. The group is charace
terized by the lasck of specialized structures. |

The prinibive condition of the genus is exhibibed by the demtibtlen.
Hyotic has the ma&umn mumber of teoth found among the Chiroptera,
and the teeth have 2 fdl m&g&i@zm&m‘h of primary and secondary cusps,

a condition which would ue expected in a prmﬂ;«.w membur of the 'omﬁiem
2 1 3 3 ’
The dental formila s i 3, ¢ I, p 3, m 3 = 38,

The muiber of tecth {38) and the long slender trajus are the nost
easily recogrized characters that set off lfyotis from other Vesper=
tilionidas. The tail, as in all members of the family, extends to
or only slightly beyond the murgin of the interfemoral membranc.

The vespertilionid bats of the United States are all inscelti-
vorousy fepding mainly on flying insocls. Food habits are diflfleult
bo stuldy boecause the Tood is 'E*;hmfowg}ﬂ.y masbicated and only the
smaller scales or towsh chitinous pafi;s are left intact. BSome beetles,
moths, Diptera, and other insscbs hawe been ildentified from sbemach

contenhss
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Rats of the gemus [yobds are found in caveg, abandoned bulldings,

hollow treos, and cella s, Dalguest (19h7) reporied that the species

ymanensis had so adapbed 1%self to nan-made structures that he

e
Aoy’

Found no instance of ite belng fowrd in matural sites. This was not
found by the wwiter to be true in Oklalioma. Purther discussion on
nabitat oroference is presented undor the accounts of speciess
Brocding cecurs in late fali and win{.e?. 4t othor tinmgs of the
yea&, $he advlt males are usvally found s@pafaﬁef; fron the iez&les.

This condition was nobiced in luiluzus, srisescons, velifer, and

yumanonsis in this si,ud;;?. Dalquest (1947) reported yumanensis reles
ocewrring separately from the fumales. Sbtegemazn (195L) fownd only
young males with female lucifupus. |

Delayed feﬂ;ilimiion hos been reoported in some species of
Myotise Copulation does occur in the fall as early as Sepﬁmbéﬁi, and
during the winter {”‘%.rﬁm”m, 13‘?33')' » bhe concluded that copulation
takes place again in the spring, 't’hé spormatozoa from provious insem-
inutions having been destroyed or voided. |

In this sbudy one specimen of velifer was found active on Decen=
ber 10 in one of the Vichery Caves whore the eﬁhar sai;s were dormants
The bat was heard emitt ing conbinvous sgueaiss while the others were
quist. Iovestigation disclosed that s was a male inm £ull m‘em‘:.ibn.:
It was Tddly aciive and ibe body was warn Yo the touwchs The other four
in the cluster, one male and three ferales » were gquiesceunbs

The young of Hyotis are born in late spring and early swmers The
exact dates vary slightly with the specics. ie_veliler in Oklakoma

bear young in lale June and carly July. Observailons have disclosed



R o]

that some of the young of griscsceng ave born in eavly June and ape.
all able to £y by July 24, Well-developed erbryos veres found in
yumanensis fron Cimarron Cowsty on Juns 10. Coclrum (1955) reported

Ineifigus born as late s July 12 in Tllinois. 1. austroriperive
— - - = =

PPy

boar young in My in Florida (Hamilton, 1543), keeni in July in liew
York (tamilton, 19133, cod svbulatus in the latter part of digy in
California {Koford & Koford, 19h8).
Wimeatt {(I945) estimated the gestation _pe:ﬁ.ccl of lucifugus to be
from 50 o 60 daye ﬁzmum", | |
E‘»&';;st s‘sg:;éei@s 9:5‘ xﬁro’c:m bear only one young por yesrs 'l‘lnu was

found in this study o be the condilion iu velifer, prisescens, aad

yumanensis. . lueifugus, keeni {(Hanilion, 19L3) and subulatus

{Eoford and Xoford, 1948) have beon reporied to bLear culy oms younse

He Be Sherman (1530) fomd that out of 29 austroriparius femmles

exanined, 21 had elther tuo young or twe enbryos, while only oight
had a single youngs

Thare aye no records Lo in{iica:ﬁ@ that vhole populations of Fotds
make extensive periodic migrations; rabher they hibermate during the
winter in temperabe clirates. Some movenents do acour from cave to

cave, Oriffin {19L5) reported banded lucifugus to have moved as far

as 158 miles and sodalis, keemi, and subulatus more than 10 wiles From

the handing locality. Ha velﬁgfar‘ has alse been found So move from
cave to cave {0lass, pers. Comls)e
Sewveral enemics of bats have been recognized. Horned ouls were

often found in bat caves in the vestern part of Olklahoma. Ezanination

of the pellebs showed that they fed regularly on bats (Tadarida)e
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Beer (1953) reparted observing a screech owl feeding on bats in a
cave entrance., In Kansas sparrow hawks and some buteos were found

to prey on bats (Twente, 1954). Raccoon tracks are very common in
bat caves. Twente (1955) found by experiment that raccoons do eat
bats. le also reported finding bat remains in raccoon feces. Amother
predator reported by Twente (Ibid.) was the rat snake, Elaphe guttata

emoryi. He reported that this snake was frequently found in caves.

One interesting habit of Myotis is their tendency to form cluc=
ters, which may comtain a few or a great mary individuals. M. velifer
and grisescens are the only species in the state found in clusters of
a thousand or more. Other species are found in large clusters nearer
the center of their range. Clustering occurs both in the nursing
period and during hibernation.

Records on longevity show that some !fyotis may live for at least
12 years, Banding (Cockrum, 1956) has resulted in the establishment
of the following age records: lucifugus, 12 years, keeni, five years;

sodalis, 10 years; and subulatus, nine years,
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Account of Specics

1. Hyotis lucifugus lucifusus (Le Conte)

-‘——-u-ﬂ—

i’@tm lucifugue lueifugus was reported from Oklahoma by Cross

R’

(1917). However the firet verifiable recovds were establisbed dwring
the present sbudy on the basis of & spucinen La;;m from the cafe
bullding at Deaverts Pend State Park inm August of 195h. It was found
hanging alone on the wall of ﬁw cellar. In the swaer of 1955 the
park was again visited. The manager reported that he had seen bats
in the youth camp area. Droppings were nobiced on the ground ab the
corners of several buildings and investigation resulted in the dig-

covery of the bats hiding ander the corner boards. These proved io

be fyotis 'iuciﬁw»‘fzzs and Eptes'icus fusevse It was possible to dige

lodge these by winw, a pair of 12" forceps and a sories of 16 was
secuwrad. |

The park is the only locality where these babte have been Laken,
This is in the sou thc,rn edee of a%*e Ouachita dstrict vhere caves
arve scarces. AS bhey are known Lo ﬁ"e:‘gmﬁ; caves, and the Ozark ares
is well within thelr expected range, further collecting in that area
»sh@um.yie},d. additional records.

Iypes ilo tyrse specinen was designated, but a iypieal luwedifugus

in the ‘Mt&sn ;”uuetm is labeled "Ve spertilio lucifugus, E’izﬂ%@d Jtates,
i—iaj-om* Ie Conte*, This ::-‘@ecimem nay e one of the s;zecimeﬁs upoit which
the orig wlal deseriptiocn was uauedq The btype locality is in ﬂ:‘f;nf;:oz:gia,
probably Lﬁ.&@rﬁy County. (411 information corcerning Types, wiless

otherwise stated, from iller and 41102&, 1928)s

20
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T4BLE 11

EXTERTAL MEASURENMENTS IN MILLIMETERS OF Myotis lueifuszus lueifusus (Ls Conte)

Total. ' ~ Third TFifth
., No £h Tail _H, Foot  Far __ Tragus Metacarpal Metaear

l81

(From Beaver's Bend State Park, MeCuriain Co.)

2907 87 40 10 15 8 7.1 33.2 31.0 4.9 6.3
2915 89 38 10 14 7 36.2 324 30.1 14,9 6.3
2912 87 37 10 14 7 36.5 32,6 31.2 4.7 6.3
2908 88 38 10 15 8 3645 34.0 32,5 14.8 6.0
2905 88 38 10 16 9 3644 32,9 31,0 14.2 5¢9
2910 90 37 10 14 7 3640 3249 30.9 15.1 6.6
2906 87 39 10 13 8 36.0 32¢3 3L.0 lhelh 6.5
2911 87 38 10 1 7 347 32,0 30.0 1lie3 6.0
2901 89 39 10 15 8 36.5 935 31.2 14.7 6.1
2332 86 36 11 14 7 3647 33.1 29.8 15.0 5.8
2913 88 38 10 14 7 36,8 32.5 3045 14.3 6oy
2909 87 36 10 15 8 36.9 33.0 30.6 15.4 6.4
2904, 83 36 10 14 8 35.1 31l.4 29.1 1kl 5.9
2903 86 b 10 14 7 35.3 3247 30.2 1.2 6¢3
2914 88 a7 10 15 8 33.9 30.8 28,7 13.6 6.5
2902 92 43 10 15 8 35.8 3361 31.0 14.9 6.4
Mzan 87.6 38.4 10.1 4.4 ) 56,0 3247 3066 14.6 6.2

lThe arrangement of date in this ond ensuing tables is patternsd after MMiller and Allen.
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T4BLE II

Hyotis Iuneifuous

lucifusus (Le Conte)

£ 3 75 E
2 . o as 5 g -t by 2 . ¥z
8 3 "8 5' P ﬁ 3 E g -53 2 fg [ g.ﬁ ?3‘ ,“3

e ] £ 4 D % 45 «d &3 4 - P =
- o B & & & T o 2 o b - A o =
{Trom Beaver's Bend State Park, LeCurtein Co.)

2910 14610 13:41 9404 3096 7633 5,03 10,10 5410 569 5039
2915 1455 13.75  8.92 11400 Tel2 5002 10e41 5¢27 5461 5056
2914 1427 1363 9,07 Le05 7018 5e81 10,18 5427 5658 5050
2901 1.,&039 jadadiad hded lﬁ.032 7.3& -w 10o28 5013 5081 5.!‘,&
2911 47 13,70  9.00 3495 Te36 5603 10,61 5e37 5e82 SeTh
2912 14630 13455  9.07 LelQ 157 4485 10.41 520 5680 5e58
2909 124.0155 13082 9.92 J,}.QOQ 7..29 &090 104 62 5.20 _Joé? 5059
2903 14016 13440 @ - 3679 9499 LeBh 949h 5409 5e67  B.40
2908 1131 13.66 8492 %605 716 5410 10.28 5e27 5e04; 5e51
2902 14’&,0!{1& 13066 9009 4006 7.58 5. 16 10035 5022 5.68 5-53
2906 1helS 13466 8492 3690 Te9 he82 10,09 Be22 5.82 5e48
2913 elsd 13.81 8,99 LeOl 7623 5410 10645 5el7 577 551
2904 14437 13645 - 3494 7435 Le9h 1045 530 5-56 558
233,3 116 13.61  B8.87 he?1 Te39 1495 1052 5420 5458 548
Hesn 14e34 13462 9400 Le03 T3 5698 104732 S5e2L 5e69 5¢51

€2



Distributions M. lucifugus lucifugus is found throughout the
forested parts of the United States, Alaska and Canada, north and

east of the Rocky Mowntains, It is also found on the islands off the
East Coaste (All range statements from Miller and Kellogg, 1955).

Description. Measurements in millimeters (average and extremes)
of 16 specimens from McCurtain County. Total length 8§7.6 (83-92)3
tail 38.h (36-hh)s hind foot 10,1 (10-11); ear 1lh.k (13-16); tragus
76 (7-9)3 forearn 3640 (3349-3741)3 The pelage is exceptionally
long and lax with long glossy tips of rich brown. Oklahoma specimens
have whitish tips to the hairs below. The hairs at their bases are
blackishe

Oklahoma records. lMeCwrtain Co., Beaver's Dend State Park (0AM).

Remarks, The skins of lucifugus taken in Oklahoma agree with
the description of the form found west of the Mississippi by Miller
and Allen (1928)s The color above is a glossy elive-brown, having a
rather bronzy appearance. The tips of the hairs below are whitish,
differing in this reepect from the buffy color found in specimens
from the Northeast, Specimens, from Missouri, that were examined
resemble Oklahoma skins, but because of discoloration the true color
of the hair below was difficult to determine. o cranial distinctions
were detected.

2, Myotis yumanensis yumanensis (H. Allen)

Oklahoma is on the eastern edge of the range of M. yumanensis
yumanensis, In 1949 a series of these bats was collected by a party
from Oklahoma A. & M. led by Dre. Glass. A mumber of these were found



in a cave in Tesse Equite Canyon and other specimens were shot on
N. Carizzo Creek, both in the Mesa de Maya district of the Panhandle.
.Mmmmwhusmdatmtmmmmwmma

In June of 1955, Dr. Nelson Cooley and the writer returned to the
Panhandle to collect bats., In the cave where the party collected in
1949, a cluster of nine or 10 bats were found hanging from the roof.
Seven of these were collected and preserved. All were pregnant
yumanensis femalese

Some additional specimens were shob near the mouth of N« Carrizzo
Creek in August, 1953. They were killed with the aid of artificial
lisht. A1l individuals taken were flying very low above the surface of
the water, Dre Glass recalled that those shot in 1949 were flying in
the same manver, By comparison the one specimen of subulatus, shot in
that area, was flying at least 10 feet above the grounds. Previous
drmwcmwmdwmmmmmomemsmtw
had been unsuccessful, It is not known whether this was dvue to the
absence of flying bats at the early date or to the fact that they were
hard to detect near the surface of the water.

Examination of caves in the area in August zave negative results,
Mist nets were hung one night each at both Pigeon and Tesse Equite
caves, but only Antrozous pallidus was taken.

Insofar as known no collecting has ever been done by anyone in

the Mesa de Maya area during the winter, and no winter records for the
species have been established.

Type« In Allen's deseription of this bat he mentioned four
specimens (USHM Nos. 5387, 6019-6021) from 0ld Fort Yume, Imperial
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County, Califormia from the right bank of the river, opposite Tuma.
These have apparently been lost. {(Miller and Allen, 1928).
Distribution. %z.wsfommummmmot
the great basin, from the Sierra Nevada Mountains of California east
to western Texas. Its range extends south into Baja, Celifornia and

the State of Durango, lexicos

Deseription. Measurements in millimeters (average and extremes)
of 21 adults from Cimarron County, Total length 8L.3 (78089; tail
3649 (34=40)3 hind foot 9.2 (8-10)5 ear 13.9 (12-15); tragus 8.0
(7=9)s forearm 3Lie3 (3243-354l)e In Oklahoma specimens the hair above
is tipped with Taimy Olive to Buffy Brown. The hair on the underparts
is tipped with Pale Cartridge Buff. The bases of the hairs both above
and below is a Dusky Neutral Gray. | '

Oklahoma recordss Cimarron Coe, Tesse Equite Cave (OAN), mouth

of North Carriszzo Creek (0AM), and six miles north of Kenton (04M).

Remarks. The Oklahoma form has been assigned with some hesitancy
to the subspecies yumanensise. A considerable color variation exists
mmmmommmm,mmmum@mm
One skin frem Clayton, Ne lMe resembled ours both in size and colors
This skin is listed as abypical by Miller and Allen., Further cause for
suspicion is provided by the average total length of 78.55 mme for
eight sking from Texas and Arizona compared with 82,7 mue for twelve
specinens from Oklahomae

Although it falls outside the scope of the present study, these
data suggest the need for a taxonomic review of tie species yumanensis.
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Sy

RS OF dyobds

EXTURIAL, MEASURE

ZAENTS IV MTLLINET

Totzl | ' e ' Thxrﬁ 7 Fifth

Iibig Thuab

(From Tesse Egquite Save, Cimsrron Jo.)

1464 83 36 9 1k 9 347 31.5 3044 155 640
15}73 87 ‘: 9 1& 9 31!'8 3209 29.8 l‘!&og 6.0
1472 8% 57 9 1L 8 3503 33.0 30,6 1543 6.0
1465 &5 37 9 14 9 3544 3340 3049 1542 5e5
1&24 &g 40 10 14 9 348 333 31.6 154 6.3
qbl' Laded - - - - 32.&}, 30.8 29.3 -

989 85 - S - - 3449 32.8 30.7 15,0 e 2
2888 &y 35 10 15 & 3346 32.1 30.3 15.9 6.3
1&20 g5 37 9 15 8 35.0 322 3065 1@.3 €al
2087 8y 34 10 14 & 345 315 2949 146 Goly
1466 87 38 10 1y 8 3563 3345 31.9 15.1 6.3
1472 an 37 9 1 & 355 313 25¢0 139 58

973 82 38 10 15 8 353 3242 30.6 14.8 5¢9

972 gz 34 9 12 7 3o 32,6 310 15.1 5¢9

(¥rom & miles north of Henton, Gimarron Co.)
980 78 38 8 13 8 32.3 3044 20.8 bk 5.8
{From mouth of North Carrizze Creek, Jimarron (o, )
2893 88 40 10 v 7 340 31.5 3040 13.7 é.2

2894, 8o 35 9 1 7 3hed 313 29.1 13.3 53
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SKULL #EASUREJENTS IR

TABLE IV

MILLIMEITERS OF Myotis yumenensis yumenensis (H. allen)

g 3 38 IR
o 28 B8 4 : % B
§ o o o v o @ o BB &2 - ~ B
o ) g 4 e =g » — G 5 T o 3 &
= -4 =B g5 el s B a - oo o =
K F: g g8 gm0 g4 g¥ T g%  F3 g3
g 2 8% &r FE  HE  5& & 98 &8 &g

(From Tesse Lquite Cave, Cimarron o)

1464 13,92 13410 .50 3.74 700 5403 10,12 5617 5e5h 548
473 1he22 1335 3,70 7.16 5.23 10,21 5¢20 5060 5e5k
7L 14604 13,03 .51 3480 709 5.16 1061 520 Sels5 5¢33
1465 14,04 13,32 3,63 7018 5e04 10,31 5422 5el45 5e59
147h 14420 13,50 8. 60 3.79 7400 516 10.32 5e35  5.58 5.68
984 14,09  13.10  8.68 3471 7011 5,09 10,18 535 5e50 5467
1469 1423 13443 .94 3478 Te31 5e17 10,37 5429 5,68 5462
989 14060 13.53 3680 7420 5e26 10.65 Sekil 5e75 5080
2888 1.2 .- 8e 6a 3480 721 5028 10029 5430 5eli7 5653
1470 13,93  13.00  8.54 3672 705 510 10.35 523 Se43 552
2887 13.60 13.05 8.77 3467 6.99 5e20 10,09 5605 5ebl 5e37
1466 14631 13,55  8.38 3465 7.10 Le94 1035 5¢29 5e50 5.59
1472 13,96  13.06  8.60 3482 700 5425 10.13 5619 5638 5650
985 lie22 13449 ~ 383 Tl S5e1 10.37 5029 Seli5 5467
973 1he37 13.53 -- 3468 7.00 5.03 1042 56353 5e48 5.58



T4BLE IV (Continued)

SKULL MEASUREMENTS IN MILLIMETERS OF Myotis yumenensis yumanensis (He Allen)

5 o 35 R

%) ) . 2 o @ $ &
S I T U T T L T

(> 43 4 o [&] ~
= “ o 25 R 5w B o ps I8 345 " o
® o] g & [o N ] '{1)02 @ o o) 42 :8 o 2 o~ O Lo I
5 5 5§ B8 25 AF 38 5§ KR Bpr &3
S = o3 o a9 & o S 4 48 2 & 2 &
(From 6 miles north of Kenton, Cimarron Co,)
980 13.81 12,92 8o41 382 6490 5.00 10,19 528 5e51 5¢67
(From mouth of North Carrizzo Creek, Cimarron Co,)

2894 13.75 13,00 853 Fe62 6487 5elb 10,32 5elb 559 542
2895 13,88 12,90 8455 3469 Te12 5¢23 10,04 5e22 5¢53 549
liean l}-i.o 08 13 023 8 059 3.71.L 7 e 08 5.1&, 10, 27 50 25 5053 5 056’



3. Myotis austroriparius gatesi Lowery

Myotis austroriparius gatesi has been reported from only two
localities, both in Louisiana, and its presence in Oklahoma was not
~ suspected prior to its collection in August of 1955, At that time the
party was encamped on the bank of the Mountain Fork River east of Smithe

ville where some bats were noticed skimming the surface of the water
during late twilight. Two were shot, and were recognized as being

different from other lyotis that had been collected in the state.

Identity as to species was not ascertained for some time. Although
shooting was done in other similar situations in the southeast, no
other specimens were collected.

In the spring of 1956, another trip was made to Smithville in an
effort to collect a series of skins, The first night several bats were
seen {lying low in a pattern similar to those collected the previous
year, but none were collected. The weather turned considerably colder
overnight and the following evening only one or two bats were seen.

In spite of this two mist nets were tied together end to end and
stretched over the water. A single strand of heavy cord was stretched
parallel to the nets about 18" from them and three feet above the water.
This was done to distract the attention of the bats from the nets. The
mumlm@mﬁght,maﬁrgleapmnofmmmﬁ
return from a net set over open water, was taken,

Iype. The %ype is an adult male (No. 207h, La. State U. Mus. Zool.)
Wmt&%miwemmmmwe,zmmmw
Parish, Loulsiana by Rowland Abegg on Nove 12, 1941, (Lawery, 1943).
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ﬁbtal

2853 95

2854 87
Cil192 99

Yoan 50e7

Tail b Toot
% 1l
39 11
57 1
39 11

{¥rom 8 miles cast of Smithville, MeCurtain Uo,)

1
14
1k

1L

®

€ N«

33
37l

537.6

37.8

She7
3406
Fheb

30,7
93.8

Ze

324

15,2 &7
1445 6.8
1564 740
15.0 6.8
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Distribution. This bat is kmown only from the type locality on

the Louisiana State University campus, from Provencal, La., and from
near Smithville, Okla. in MeCurtain Co.

Deseription, leasurements in millimeters (average and extremes)
of three specimens from MeCurtain County. Total length $0.7 (87=95)3
tail 39 (37-ll); hind foot 113 ear 1l tragus 8 (7-9); forearm 37.8
(37.4=38.3)e The dorsal hair is tipped with Amber Brown to Cinnamon
Brown and the ventral hair is tipped with Buff-Yellow to Ferruginous.
The hair is thick and woolly, standing out from the body. In specimens
examined the wing membrane is attached at the ankle, but the point of
ntbmhmntmfomwbewevmlemmmwﬁth
which they were compared. The skull is rather slender with 2 low but
distinct sagittal crest. The brain case is large and expanded in come
parison with other Myotis skulls. (Lowery, 19L3).

Oklshoma records. MeCurtain Co., eight miles east of Smithville,

(oam)e

Remarks. The first two specimens collected (1955) were in molting
palageandduetommhmcamhdamhofhightmngecdm
mtmm,bmsmmhlm,mtmmmdmmrmet
the body. The other specimen collected March 30, 1956, was in full
pelage and had a buffy coloration., When compared with four skins of
gatesi from Louisiana, they agreed both in color and texture of fur.

he Yyotis grisescens Howell

Wgriaawmismtharmninﬂwcamoftmmk
district, but it was not until 1939 that its occwrrence was reported
in Oklahoma, Atthatﬁmmurnetedmlacanuu, one in Adair




37

County and another in Cherokoe Countye

Since 155k, grisescens bas boen token from several Uzarkion caves.
T}zf species ie gregarious, and bobh hibernsting and breeding colonies
have been reporied fronm Adair Cave. Examination of both Afdair and
wnowey Cave in the winter of 1955 - 1956 failed bo produce positive
rogults. Hunaway Cave hes produced no records of grisescens, bub huge
piles of puano are to be found in two places within the cave. As
;g:‘z"iﬁe;s_cans‘ is the only bat in that area, found in sufficient mubers

is asmumnde Vo suwmmoy seareh has

@

to leave sweh sign, its presene
been made of the cave, and it is suspected that these accumilations
of guano indicate the preosence of nurscry asgrezablons.

Ordivarily the bats are easily collocted by the uze of o bat ned
with which they ean be scraped from thelir positions on the méﬁ' of the
coves They also were talen,both entering and leaving the cave,by the
use of & mist net. Only one specimen was shobe It wae flying over a
emall otroan.

Tyves The type specimem is an adull male colleched in iiskajack

<3

Cave In Vayion County, Temmessee. The skin and shall aye USHH Jos

157517,
Dictribubion. Uyobls grisescens ocomrs in the limestone avrea from

northeactern Oklahoms sovihoasth o northern Florida snd northeash

throush Missonri to southorn Ifndiena and
Eeasc;"imion. Veasuwrements in millineters {averaze and exbromes)
of 26 specimens from northeastern Oklahona. Tobel length 102.5 (92~
112); tall 43.7 (3b-h7); hind foot 11 (9-12)3 car 15.5 (15-1€); tragus
Fal (8’-»1@); forearn 11242 (40.i=lha2}. This bat is found in two coler

phases, either Jark Mouse Gray above and whitish below, or Cinnemon
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BRPETAL MEAS

TUBLE VI

AWSUREEENTS I MILLINTERS OF ,A‘z’; 4

l&é&

1452
28498
956
1423
1429
946
948
954
1453
1959
1425

101
95

104
103
105
102

92

26
112
100
101
110
110
112

99

o

A2 A He Foot Par
(From Spavinaw (reek Ceve, Delawars 0o. )
43 11 16 9 537 394
43 11 15 9 4248 L0l

{From Adeir Bat Gave, fdair (o.)

39 11 15 9 42,1 37.7
41 1i 15 9 4Ly 37k
15 11 16 9 h247 38,6
bl 1 16 9 40.8 304
s 11 16 2 £l.9 56.1
42 11 16 9 k2.7 39.8
34 131 15 9 50.7 36.1
39 11 15 8 h1.8 39.0
4o 12 16 9 K2.7 39.7
n 10 15 10 43,1 39,0
43 10 15 9 $.3 38.0
40 11 15 9 L5 3943
41 9 16 10 42,8 38,9
40 11 16 9 51,8 38,7
43 12 15 9 Kl.6 38.2
39 10 15 9 LO.h 372
1O 11 16 .- 1.3 3l

353
3kl
357
36.6
3)0_?
35.6
36.3
354
36.4
37.0
36.6
36.1
3643
3@'&,
BQ . é?
Jé ?
352

3643

16,
16.5

16.0
15.9
15.8
16.0
15.7
15.8
16,0
1641
15.7
16 o
16.

16.1
16.5
16.2
15.7
15.9
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TABLE VII1

S OIN CELLITACRERD BOF i

s Towall

St

s 3 ap ¥, ) 43 2

) nd fa i oS3 + o~i € LA o i
L& =g 2 £ w® ot A - o e B

~1 B & + T8 Lo wl Py - w2z

. 5 T e O 5wt o o - s «“ & 3 43

gg, & 53 -3 4 25 £ i D i 5 5 o= <3 o e

(From Spavinew Crook Cave, Deolevave 30.)
2380 15690 1520 10022 Lol 7.87  5.92 1198 5.99 ba27 6050
2384 1540 14480 9e90 5485 75k 5,71 11470 3,97 627 671

{From sdeir Bat Cove, fdoir Joe)

962 1523 1he bl 9,88 3490 7548 Beli 11.50 5493 £e18 620
961 1576 15.19 10.02 4.94 769 5465  11.77 6401 6e20 €e3T
963 1585 15,09 10,10 405 755 5.80 - Go0l 6.39 -
1452 15080 15006 1013 kel2 780 J.é: 11.72 597 [ 1? 6.1&
2698 15.64  1h.81 557 3697 Te55 5465 11.60 %e89 597 6410
956 15,51 e 67 - 3e94 Te55 5e55 11.90 5.85 615 “06’?
1[&29 15.57 1&.95 --—— £,o OL‘ ?oé? :,-?Mi lloBC‘ - - QQJQ
946 150 14TE 9035  3.84 Te53 5ol 11.68 5.8@ 6410 bo07
9!&5 3.5.7;3 14,91 lOo s helT ?»7!..‘; He9ky 3»1..5? i’)o 5 {)c 1 é. 1k
1553 1559 1ie63 9.85 a9 Te55 Sel9 - 5¢91 6el3 -
$59 1563k  1lhlé0 9460 3,85 7olii 5450 11le58 5eTT 6e01 Godb



TABLE VILY (Convinued)
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5 B8R bk EF RE &8 & 58 84 k¢
15620 -em 3075 Le03  7u52 5,63 L33 5487 6.0k 6438

{Teom Half-iloon Cave, Ohersing 0. )
1553 14.50 De78 3430 TedS 550 11l.66 5e37 b6 6430
1509 14492 10014 5,00 76l 569 11.57 5498 6e30 6oL
{from Ceve Springs Nuve, JAdeie Jo,)
1552 1435 ~- 3456 753 5e53 1180 5693 Geun bo2i;

15‘57 u‘v’m 9*95 3‘?‘? 7037 506!& 3‘1. ‘:‘0 50?3 60 IG 6. 2{;
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Brown above and pale buff below. The hair above is uniformly colored
to its basej below it is Dark Mouse Gray at the base. The wing membrane
is attached at the ankle (Hamilton, 1913). Skulls of adults bave a
distinct sagittal crest.

Oklahoma recordse Adair Co., five miles south of Kansas (UMMZ,

Blair, 1939); Cherokee Co., Scraper (W94, Blair, 1939), Half-loon
cave (0AM):; Delaware Co., Stansbury's Cave (OAM), Spavinaw Creek Cave
(oaM)s Ottawa Co., Boy Scout Cave (OAM).

Remarks., As these bats can hardly be mistaken for other species
afmm'bnﬂghtaccwintbem, no direct comparisons have been
made. Specimens were collected from the cave where Blair collected
and all Oklahoma specimens were taken within the expected geographic
range of the species.

Se Myotis velifer incautus (Je Ae Allen)

Myotis velifer incautus is the most common member of the genus

found in Oklahoma, It is also the most widespread, being found in most
of the western third of the state, exclusive of the Panhandle. Usually
it is to be found in gypsum caves where it often occurs in large colonies.
Both hibernating and breeding populations are known to occur within
the state, Frequently the species will occupy the same cave throughout
most of the year.
Only two caves have been visited by the writer when very young
bats were found in nursery chambers. These were Icebox Cave and Ala-
baster Caverns, In addition, bats in juvenile pelage were taken from
Griever Creek Cave,



The young were found in the asbove caves on July 17. Some of
these were able to {1y while others appeared to be only a few days
old. Dr, Glass has noted young found in Alabaster Caverns as early
as June 26.

A single specimen of Tadarida mexicana (Saussure) wes taken from

the nursery chamber with a group of young . velifer.

samples of velifer were taken from caves in the winter from all
parts of their range in Oklahoma, Hibernating colonies frequently are
mdewafsevemlmmmdm,ﬁth.clmﬁnginginmm
two to an estimated three thousand. The estimates are based on the
1.1 bats per square inch in clusters studied by Twente (1955) and
would total 153,); bats per square foot or a working figure of 140
b#tspersqumfoo‘b. ‘

There is a general shift of the velifer population in the fall,
Twente (1955) reported banded bats were taken L3 miles from the banding
point, On October 9, velifer were found in buildings in Mooreland,
Oklas Fowr males were taken from a lusber warehouse, and 10 females
from a barne mmmﬁ;mmmwcmmrm
scattered throughout the cave singly or in small clusters., One specimen
banded at Alabaster Caverns was reported from a barn 30 miles east of
the cavern (Glass, pers. comm.)s These records suggest that the fall
groups of vagrant bats may be sexually sesregateds

Asccﬂldbeexpec*hed,ﬂmreisalwgm@do!callm&of
the bat beginning with Miller and Allen (1928). In the present study
the species was collected from at least mine different localities.
These collecting points were scattered from the northern to the
southern border of the states
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LXTERNAL GBASUNEMENTS IV MILLILETCRS OF g

T4BLE 1A

1081
1504
1502
1066
1074
1379
1376
1303
1083
2366
1065
1070

1905
2286
23353
2305

2809

104
103
102

97

102

45

45

Lk
43

(From 4labaster Ceverns, Uoodvard Go.)

i1
11
11
11
11
10
1l
10
11
13
1%
10

11
12
12
12

12

16
16
15
16
17
17
17
16
1é
15
16
17

{¥rom Icsbox

16
16
15
16

(Prom /ndercon

16

10 L3.2 39.8
10 5.1 1.7
10 Lle5 41.0
10 12,3 3.6
10 452 Iile5
10 1503 50,8
10 L4.0 b2e3

9 . 1}&.05 l;,?ol

9 be5 409
Cove, Uoodward Co.)

9 4l.1 385
10 hlely 39.9
10 bhed 52,0

9 433 3943

Sreek Cave, Vioods Go.)

19 Lhe2 496

36,6
37.9
395
37.1

L
453
L4

Ln

16.0
16.6
17.1
16.5
15.7
16.9
1640
16,8
16.7
16,8

16.2
16.8
16.8
16.9

el

(48



T4BLE IX (Continued)

EXTERNAL MEASURIMENTS IN MILLIMETORS OF Myotd

inesutus (J. 4. Allen)

Pail W, Toot Fap

{#rom Hlarehew Cave, Woods Co.)
2404 108 46 12 16 10 4h.2 40,6 3841 16.8 7.5
‘ (From & mile south of loorelsnd, voodward Co. )
2344 10} 4k 10 17 9 4245 38.6 359 - 7.5
Jicen 106.0  45.6 11.2 16,1 97 4h0 40,6 3647 1646 Tk

AL



ENTIEY WITHT § T
SENE, LEsTTAR

S I MILLLLE

PHBLE X

S OF lyetis ¥olifer Anceuitus {J. A, Allon)
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{Trom Jlcbaster Caverns, Uoodward Jo,.)
1001 16,53 15.92 11.15 41,19 T8k (409 12,88 6.50 712 6.95
1901 16,87 16.20 11.02 hell T.61 6403 13.32 6e59 Tel3 Te0b
1902 16,97 16.23 10.82 ho26 7.66 5e81 12,90 0,71 6e96 Tell
1066 16,30 15.87 10.82 hel2 765 5¢81 12,70 Ga b0 705 Tell
1074 17.00 16.33 11.32 helb 8. 32 594 13.54 .75 Te04 7.2l
1379 17.02 16.59 16,93 holb 768 5¢80 13.23 6483 o2 720
1393 16,51 16,22 10.34 3.99 7. 50 5.75 13,10 6.79 6.2 Tel5
2366 16,69 16.01 10,7 Lo 08 770 5ol 13.06 6.59 Ge9 715
1065 16,42 15,86 10.93 Lell 7.61 5685 12,95 b.62 be92 705
1070 16.87 16,50 11,09 heOT 8,00 599 13.42 6.68 7400 Tell
1376 1727 16.57 11.25 f1e25 B.00 5693 13.42 6,92 7o T35
{Prow Ieshox Gave, Loodward Go.)

1905 1£‘. 23 1_50&53 l‘t}uﬁ;‘g 4’32,0 22 707”} éo o 1z, {}? 6« 59 6- '?@ 70 @?
2286 16,74 16.29 18.95% bed5 8.0k 6 03 13.02 6,59 Teli2 6.97
2305 1é.80 16.21 10,85 1420 780 5.85 13.23 Ee5 Te02 715
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2305 16425  15.62 10,88 k.27 7.82 5e04 12487 6eli5 7406 -
{From snderson Sreek dave, Woods Co.)
2809 16058 16.01 10.85  3.99 7.80 5ebl 12,92 6.55 6.83 T.01

(Prom larehew Cave, VYoods 0o.)

O~
LJ

X3

~3

2404 16,62 16,04 10.86 L7 794 5.9%  13.10 6,79 6.90
{¥rom % mile south of lovorelend, Voodward Uo.)
2544 16.41 15.87 10,64 e GO 7.81 584 12.37 6450 6.58 6.87

ilzan 16,67 16412 10.89 Ledk 7480 5,89 13406 6.67 6498 709
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- 1221k
Pyoce The tyme is an adult male {5177 TWoe I0H60) colliccted

2.

by He Pe S8Swaber ab San Antonlo, Toxas.

& 3

Distribubion. Tls bab cccurg in the arid plains of Texas and

i

flow Yewleo, Its range exbtends as far to the acrblmest as Utah and

g i

sactmard to woskern Kansas and Oklabon.

Neseripbions loaswrcments in millineters (average and cxiremes)

of 19 advults from northwesteorn Oldlahoma. Total longth 106 (97-115)3

i

$ail 55.6 (Li-19)s hind foob 11.2 (10~13}5 car 16.1 (_1.?5-17)55 Lracus

Se7 {9-10)s fovearm Lh.0 (Ll.d-b5.5). This is the lergest bat of the
genng found in Cklahoma. The adullt pelage is Hipped with Tawny Olive
avove and Corbridse Buff below,., The buse of the hair is Slate Color

on a1l pards of the body.

Oklahoma records. Dlaine Co., Salb Gmei: Canyon, four wiles soubhe-
sast of Sewthard (KU, Blair, 1939); Canadian Go., Ft. Reno (iiller and
Alleny 1928)3 Garfield Cos, Dnid (KU, Blair, 1939)3 Major Co., 12 miles
south of Waynoka {Blair, 1928}, and Griever Creek Cave (0A4H)3 Hoods
Coey Haynoka (XU, Blair, 1939}, larchew Cave {04H), and fuderson Croek
Cave (0am) 5 Woodward Co.y 10 miles south of Freedom (WM, Hlelr, 1939),
Teshox Cave (m‘if}, Klabaster Caveras (OAlly rﬂ«&Su, 1955}, and Moorelank
{a,,y} 3 Groer Gé.,, three and ons-half miles north of Jester {0Al7, Glass,
‘1%’5)‘; %Izama 3@., tiree niles ﬁm%, one mile south of Reed (oa);
Washita Qo Corn Caves {OH): Comanche Coes Cache Creek (USHiy Chas.
33’&%51@3;, Jz. pe&s. comr, Ju | |
. pemarks. Bocause of ostablished records and the place of Oklahoma

in the range of the species, no direct comparisens have been mado.



6. Myotls keenl septentrionalis (Trouessart)

Although Myotis ke_eni septentrionalis has been reported from

Arkansas, Missouri, and Kansas, it was not known to occur in Oklahoma
until July of 1954 when five specimens were taken from Crystal Cave in
Adair County, These were found hanging singly at various places in
the cave. On September 25, two more were taken from the same cave.
later, in the sumer of 1955, specimens were taken in mist nets from
four other caves (Figure 6),

Four of the five caves from which these bats were taken are in
the Ozark Biotic Districte The fifth lies across the Arkansas River
Valley in the Ouachita district, where a single specimen was secured.

Apparently this bat is a fairly cormon inhabitant of the lime-
stone caves in the Ozark area, Its distribution in adjoining states
makes it rather surprising that it has not been reported, for Oklahoma,
before now,

Its presence in the Ouachita area is not unexpected but it is
probably not as abundant as in the Ozarks because of the fewer caves
in the former area.

To date all specimens have been collected during the summer.

This does not imply that hibernating keeni are not to be expected.
"arther work may produce winter records.

Type. HMiller and Allen (1928) refered to a specimen (USNM No. 3%%)

from Halifax, tova Scotia as the lecto-type. The individual was taken

from a group of eight on which the name Vespertilio gryphus septentrio-

nalis Trouessart was based. The revision of the genus by Miller and



TExas

BEAVER

OKLAHOMA

SCALE OF MILES
L1020 6 %

OTTawa

wo0DS SLEALFA G RANT KAy 0SAGE nOwATA CRAIG j
=
=
ELLIS
GARFIELD WOBLE ROGERS
MAYES
MaJOR ——
w00DwARD PAYRE PAWNEE L ,
DEWEY sLAVNE KINGFISHER | LOGAK caeex [ ULSA ain
. -
-
>
LINCOLN ]
ROGER MILLS OKMULGEE S
CUSTER MUSKOGEE <
CaNADIAN OKLANOMA
: OKFUSKEE SEQUOYAN
CADDO Mc INTOSH
BECKAAN wASHITA w
z
GRaDY CLEVELARD |3
- ] HUGHES
s 2
= 2 -
; : PITTSBURG WASKELL
-~ "
LATIMER
Mc CLAIN -
fcouauche GARYIK 2
; COoAL
STEPHENS < PUSHWATAKA .
ATOKA LE FLORE
MURRAY Mc CurTam
CARTER
JEFFERSON
JOHNSTON
MARSHALL BRYAN CHOCTAW
LOVE

Figurs 6. Distribution records of Myotis keeni septentrionalis {T@aueséarb)




TABLE XI

EXTBRVAL MEASUREMENTS IN MILLIMETERS OF Myotis keenii sente

86
84

82
86

P BRBEYREBRE

BBRE

83

(From Cryatal Gévg; bmvaib.r Co.)

18
1

18
16
18
17
17
16
16
17

-

10 3566 3246
10 34e9 3246
- 33+9 31,8
9 333 3043
12 3337 31q5
e 345 31.5
- 3346 307
1le 3369 3006
“e 3300 2800
10 342 3.2
dnad 33;.8 3.1
(From Cave Springs Cave, Adair Co,)

9 16 9 3240 2940
10 16 10 3he5 32,0
10 15 9 33e2 3065

9 16 10 3362 3068

9 15 9 33¢5 3065

9 16 9 3460 3069

295

Iibis -Thugb.
1501 509
153 6.8
1449 6.1
el 640
15,0 6ol
15.0 6,0
16,0 6.1
lh..a 6. 0

1440 6ed
14,8 5¢8
14.7 6.0
el 58
15.3 6.1
14.5 6elt
1562 6ol
1564 6.1
1563 5.8

€5



ii sententriopnglis (Trousssart)

_ Third ¥ifth
Toil I, Foot TFar _Hetagernal etscarpsl  Tibia  Thugb
(From Adair Bat Cave, .dair Co.)
2330 &L ) 8.5 17 10 32,2 28.6 28,0 147 63
{¥rom Duncar Cave, Delaware Co. )
2522 &5 L2 10 17 10 347 30.4 29.1 16.5 6,0
2923 20 36 8 16 10 3hedy 30.5 30.3 15.5 5.5
lMean 845 38.1 9.1 16,5 9e2 33.7 30.7 2947 143 6.1



SKULL HWEASURELDITS IN dILLINETERS OF dyotis keenii seplentvionslis (Trouessars)

=) ~ g ]
+ o ]
- e  mE 8% b opE B
g 8 8, fa %3 g8 & s Ee  Hg  gé
= -t " 45 g &8 a g A a A e P a5 Sa
g g g2 93 22 §3 ¥5 % ®y  ®s I3
g g 89‘ fg;ﬂ&; Efg E)z}'i‘,:% 84’% &= L?g-# ?6:2,(,"3 “F%Eg
(From Crystal Cave, sdair Go,.)
2323 1465 14010 9.32 3.65 713 187 11.51 587 5498
2925 1465 13497 Jeh6 3472 Telh 5402 10497 574 5671
2329 1550 1he65 Q.41 3.64 7.60 520 1153 6.07 5.75
2325 1522 1le48 92l 3453 7.36 5.17 11.27 5¢90 5.68
2921 lire 3L 13.57 -- 3¢29 6.90 4.86 10.95 5.64 530
232) 470 1hed2 -- 3.53 7.15 5.00  11.08 5.87 5461
2635 14.80 14.13 9.05 .62 7.00 480 11,26 5.89 568
2631 1459 13.94 8.7L 3.28 6.90 5406 10.31 5,62 -
2327 15.01 14,08 - 3.52 6.93 5405 11.23 5696 550
2326 1heOL  13.46 8.78 3654 700 480 1093 5.61 5e442
(From Cove Springs Cave, sdsir Co.)
2916 14.81 13.98 8.90 3440 6.95 198 - 593 5.49
2917 15.06 14435 Ge22 3.72 706 5.03 11.24 5.89 5.83
2920 1h.66 1400 8.89 T8 6.95 197 11.35 590 5¢33

=
pahs]



SEULL MEASUREHDTTS IV IMTLLINETERS OF dyotis kea

TABLE XIT (Continued)

sontentrionalis (Trouessard)

0’%
Kol 4 ~ o =
® s < G . - .
&) @ : B! 92 - i > 0 T B
o g %5 f’;‘ o 'g § .2 S 3 e gx% = o8
= P~ i) O R 2 ot £ = -~ a0
= - > B B3] g e < g e g A - .Q - T A"
4 o] ) [ @ 0 & ot ot ¥ 3 o 4D ol g% fcs;-;c;
5 = 5§ Dk 3§ RE E: & Hg B2 538
3 & 343 g8 583 & o 8 & 4 48 Ha 28
292l 1L.68 13.99 9.35 3,67 Teli2 5.20 10.97 3'29 5.70 @.12
2919 10  13.78 8.85  3.63 6499 170 13.73 5:Th 3‘63 .03
2918 Lhe2h 13,57 9,05 3429 6,91 5009 11.02 5,62 561 5697
(FProm sdsir Bat Cave, Adair To.)
2230 Uilh5  13.62 8.92  3.58 723 1e93 10440 5.73 5,57 6.02
(Prom Iuneen Cave, Delaware o.)
2922 15.04  1h.26 9.2 3.73 7.36 5607  1l.24 5.85 5467 6,20
2923 14.65 13.88 9.05 el 727 he96 10.97 5.85 5e69 6,09
Hean 1h.72 1he02 9.08 3.54 7.12 197 11.09 582 5e61 6,17
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Allen (1928) designated this form as Ivotis keeni septentrionalis.

Distribution, This bai is found in the eastern United States

and gouthern Canada. From eastern Oklahoma, the boundary of its range
extends throuvgh Arkansas, Temnessee, and Qeorgia, nortlward along the
Coast through Quebec to Hewfoundland and Hova Scotia. Trom there it
extends soutinrest through Ontario into the Dakotas, tlmnce through
licbraska and eastern Kansas,

Nescription. HMeasurements in millimeters (average and extremes)

of 19 adults from northeastern Oklahoma. Total length 8L.5 (82-90);
tail 38.1 (36-h2); hind foot 9.1 (3-10); ear 16.5 (15-18); tragus 9«2
(9-12)3 forearn 33.7 (31-0-35.6). The most distinguishing character=
istic of this bat is its long ears, which when laid forward extend
beyond the end of the smout. The hair above has short burnished tips
of bright Hazel Brown (Hamilton, 1943)s The tips of the hair below are
a Buffy Brown. The base of the hair is everywhere Fuscous-Black to
almost Slates The skull is rather narrow in proportion to its lengthe
Oklahoma records. Adair Co., Crystal Cave (0Al), Cave Springs

Cave (0AM), and Adair Bat Cave (0ANM); Delaware Co., Duncan Cave (O0AM);
LeFlore Coe, Kiamichi Mowntain Cave (0AM).
Remarks. No outstanding difference was noticed between these

specimens and three skdns {rom Michigane.

Te lyotis sodalis Miller and G. !l Allen

Myotis sodalis was reported from Oklahoma for the first time in

1955 (Glass)s Two specimens were taken with a group of iyotis griscscens

from Adair Bat Cave, a cave knoun to harbor a colony of grisescens
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during most of the year. The two sodalis were taken while hibernating
in Fobruary 1952, Although many caves have been examined in the Ozark
arca, no other specimens of sodalis were found during 1954 and most of
1955, In late November, 1955, Phillip Pierce collected three specimens
from Bowert's Trail Cave, This cave is in the Ouachita dstrict across
the Arkansas River Valley fron the Ozark District. Apparently thls
species is not common in the state as the two collections constitute
the only known records., Twenty months of extensive collecting in the
Ozark district should have yielded more retwrns if the species was of
COMTION OCCUrrences

Type. The type specimen {(1MCZ No. 10980, skin and siall) is an
adult female fram Wyandotte Cave, Indiana, collected by J. O. Sibert,
March 7, 190L.

Distribution. lMyotis sodalis is found in the eastern United States,

from Verwont to Alabama, and as far west as eastern Oklahoma,

Description, leasurements in millimeters (average and extrenes)

of four specimens from eastern Oklahoma. Total length 85.5 (85«36);
tail 3643 (36=37); hind foot 9.3 (9-10); ear 13.6 (13-1l); tragus 7.3
(7-8)3 forearnm 3842 (37+3-39+.3). The hair of this bat is fine and
fluffy, standing out from the body. The color is rather dark, having
the general appearance of being a dull grayish chestnut. There are
three color bands on the dorsal hair, basally a wide band of Fuscous
Black, followed by a narrow gray band, and distally a band of Cimmamon
Brown. The bases of the bairs below are Slaty with grayish-white and
Cinnamon Brown tips. There is often a distinet keel on the calcar,

Oklahoma recordse. Adair Co., Adair Bat Cave (OAM, Glass, 1955)3
Pushmataha Co., Bowers Trail Cave (OAM).
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TABLE XIII

EXTERTAL MEASUREMENTS IN MILLIVETEHRS QOF B

Total

Gate, No, lLeneth Tail H, ¥oot

(From &dair Bet Gave, Adeir So.)

2269 - 37 9 1k 8 373 35,0 32,0 1.3 6.2

2289 - - - - - 37'9 3114 5 Bl c7 it 6 2
{(Fro: Dower's Trail Cave, Pushmstshs Co.)

CIILTY 85 36 10 13 7 38.3 3446 3L.5 el 547

w80 86 36 9 7 3943 341 3240 150 5.6

Moan? 8545 36.53 Je3 13.6 7.3 38.2 346 5.8 Lhe6 549

2Because of = lack of a significant number of specimens, measurcments of =zll individuals of this
species regardless of localiby were ussd in caleulating the meane
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SEULL, (BASURELGENTS IN MILLIMETE

B OF Ik

TABLE XTIV

ig Mller and G. M. Allen

e QG 12 i o o -t by B > @ @ B

) R © Ra ha a3 2 b g% S 2 2R

= e 85 g8 9 g g A - A A <

g g ' Fh g% g8 ®d  gE 9 315 5@ it

& ke 8§ 'R &8 &R 88 8 g 85 0 42

(Prom Adair Babv Cave, Adair Co,)

2269 1448 14.06 9.07 375 7+06 1490 10,67 547 5.80 5.79

2289 13.83 1340 - 377 6.93 486 10.42 5e24 5665 5453
(From Bower's Trail Cave, Iushmataha Co.)

8o 14.39  14.42 - 3.70 709 5404 11,07 5.54 5477 5.90

Mean 1440 13.96 - 3eTh 7+03 1e93 10472 5ek2 574 5T
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T4BLE XV

EXTERTAL EASUREMRTDS T MILLIMETERS OF i

Tail _H, Foot Bar  Trasus
(Pron Redziminshi iitn. Ceve, Kiowa Co.)

2856 80 36 8 13 8 31.0 2943 27.8 13.8 Seby
2857 82 38 9 13 7 30.1 28,1 27.2 13.7 L8
(From 1 nile north of Granite, Greexr Co.)
2664 8l 3y 8 13 7 30.6 28,1 2743 13.2 5.2
(Prom Tindmill Cave, Kiowa Co.)‘
2655 87 39 8 14 8 322 29.8 2845 13.7 k9

mesn 83,3 36,8 8.3 13.3 7.5 3L.0 28.8 2747 13.6 51



SKULL MEASUREMENTS IN ILLI

THBLE XVI

ETERS OF lMyotis svbulat

melanorhinug (Merriam)

& i 1

2 ] S a )

& @ # 6 O , » t
: 5 2 g 2% %% 4 . B B 33
0 w3 D 4 T3 ot 3] 43 e o 2 < A 5 &
= ~ o4 [+ IS + s oL = e 42 L0

~ B S 4 o o & .4 ot ~ .2 o =
5§ f% 8% 2% 3 §¢ 0§ §% d% i3
5 e 8% ®¥p E§ B 3% & 5§88 Eip &g

(From Redzinminski iin. Ceve, Howa Go.)

2657 12.80 12,39 L83  5.06  5.20
2856 13445 12,96 509 527 5.39
(From 1 mile north of Granite, Greer (o.)

2664 - 12,70 493 5420 5¢21
{¥rom ¥indmill Cave, Kicwa Co.)

Mean 13.06 12,64 4.97 5.18 527
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s in millimeters (average and extremes)
of four specimens from the Wichita Mountains district. Total length
83.3 (82-37)3 tail 3648 (3L4=39); hind foot 8.3 (8~9); ear 13.3 (13-1L;
tragus 7.5 (7-8); forearm 31.0 (30.1=32.2)s This is the smallest
member of the genus }yotis in Oklahoma. Its small size, long glossy
fur, and black face and ears separate it from other masbers of the
genus, The hair above is tipped with Ochraceous-Tawy to Dresden
Brown, and below, with whitish to light Buckthorn Browne The basal
half of the hair is Slate Black, There is a prominent keel on the
calear, The dorsal profile of the skull is noticeably flattensds

Oklahoma recordse Cimarron Co., three miles north of Kenton
(moez, Blair, 1939), and the mouth of North Carriszo Creek (OAN);
Kiowa Co., Windmill Cave (04¥), and Radziminski Mountain Cave (0AM)j
Greer Co., one mile north of Granite. (OAM).

Remarkse The specimens taken in Oklahoma have been assigned to
the subspecies melanorhinus on the basis of Blairts record, This
specimen was not available to the writer for direct comparison. It

should be noted, however, that the skins from the Wichita lountains
closely reserble the eastern form (leibi) in coloration, particularly
on the face and ears, which appear somewhat paler than in skins of
melanorhinus from New Mexico. Several slins of leibi at the University
of Kansas were compared with Oklahoma specimens. Six adult melanorhinus
from New lexico were examined. |




SUMMARY AND CONCLUSIONS

A survey of the species of Myotis that occur im Oklahoma was
made, Ninety-six specimens were collected and added to the Oklahoma
Agricultural and Mechanieal College Museum of Zoology collections,

Collecting was carried out in four ways: exploration of caves,
shooting, netting, and examination of buildings. Collecting from
caves produced specimens of velifer, grisescens, keeni, yumanensis and
sodalis. M. austroriparius, grisescens, subulatus and yumanensis
were taken by shootinge. Netting resulted in the capture of austrori-
parius, subulatus, velifer, grisescens, and keeni. Specimens of luci-
fugus and velifer were taken from bulldings. Altogether, eight species,
each represented by a single subspecies, were collected.

Four species are reported for the first time in the state, These

are lucifugus lucifugus, austroriparius gatesi, keeni septentrionalis
and yu@anensis yumanensis,

The range in Oklahoma of subulatus melanorhinus was extended 200
miles southeast and sodalis, 100 miles south.

One hundred and thirty-mine Oklahoma specimens were examined.
Series of six subspecies were compared with specimens from cther states.
Two subspecies were found to be atypical, These were designated

as yumanensis yumanensis and subulatus melanorhinus on the basis of

range, pending a review of the specific groupse
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 in ariginal key to the Oklahoma forms is presented, using
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