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INITQOLUCIION ‘ 1

GLhLlale leving collected meuuals on the Urepen Coest iince
ny years were tender 1 wus fuscinsted by the stories of & bluck
rocket po her thet I had never encountereds Though strikingly dif-
ferent frim ell other gophers, very litile wes known of Th vonys

¢y, in faetl in the Uregon memmslogiat's bille, Balley's Hummslp
ind Life Zones of Urecon, only the triefest of mention is mude
of the specles,

The summer cof 1948 found me he«ding out in a delaidldated
totel & Ford, cragging & borrowed ore-vheeled trailer louded high
with camping equi;ment, colleecting materiuls, cnd feed, und deter-
mined to find oub about this pophere Two genereél problemns were in
pind, first, just what is the runge of this popher, und second, what

ia its l1ife historye. 7he bocks and people I knew could give me

“but 1it8le assistunce; I was starting out blind.

after searcning velnly uboud for several days I fortunately
sbunbled upyon kr, Uverton bowell of hiercer Luke, His aid in pointe
ing ouv eclonies on his luce énd helpiul kints on wiere to ex;ect
tie gopher pleced tie study on its feet,

Luring the swawmer, froia June Z& until Uctober 24, the area
from the Ailses River on the north to Coos bey on the scuth snd west
of the guaalt of the Coust Runge W the Feelflo Uceun ws traversed
by id hiway, secondary rovucs, abd some rosds burely worthy of e name.
Priving slowly along, the wrea sdcjacant to the road was scanned for
workings and periodically the wore likely locking spots were traverge

ed on fouts Conversaiions were entored upon with farmers bab in
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general these proved unselisfuctory, few knew fheir msimule well
enouzh to be of sssistence. On clzcovery of gopher workings traps
were set cut and cump made nearby.

The ikuoabee gopher treap wes used with success, 4 small
transplanting trowel was @ veluable aid in opening up the burrow
end Joosening the dirt for insertion of the trap. Sticks or wire
stukes were used to secure the trap and & tuft of absorbent cotton
placed on @ nesrby twig to faecilltate return to the trap,

From lute Uctober wntil April numercus short and overright
trips vere made into the study area and adjacent territory for

gophersy these trips were much less strenuous thanks to 4 more

Wodern Cule

rOSITIOR Ik CLALOIVACGATION, The bluck pocket gopher,
ibouomys nicep, belongs to the numerous kinds of poecket gophers found
in Horth America, «ll of which sre grouped into the family Geonyldue,
These are fo:sopisl rodents, seldum %o be seen above the ground
surface, Thelr tummels are consiructed by use of both the fore-
feet ¢nd tiie ineclscrs as an excovating wechunism, the loovuened
dirt is then pushed out short side tunnels to form the typleal
oresent-shuped moundcs, the most apjurent indication of thelr
(resence, or the cirt is tanmped into tunrels ne longer desived
for use, it is larpely within the confines of these narrow walls
thet the pocket gopher finds safety, seurches oul, eats or stores

food, builds sleeping chambers and toileis, and rears ita young.
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All are very simllur externally, possessing & broad flettened
hesd, fur-lined cheek j;ouches, large incisors, emullish eyes and
eurs, & thicksel body, short strong legs, the forefeet equipped
with long, shurp claws, and a thick, rather short tall, The three
rerera occupying the United States are moust readily distinguished
by the grooves und ridges on the enverior face of the up er incisors,

The eastern pockel po her, Ceonyg, his deeply grocved upper
incisors. Its ronge encompesses the area from Minsesols to the
Gulf of Hexico und from the esstern foot of the Rocky Mcuntains to
the siuvsl. sippl River, 4 second ares is found from central Alubepa
snd Ceorpis south into central Floride,

The chestnul~isced pocket go;her, Crutoreguyg, has but one
groove on ihe up er incisor, The range is from southessiern
Cclorado and western Oklehoma south through Hew Hexico and Texas
into dexico,

The genua Fhomomyg is widespread in the Vest und is different-
inted Into a sultitude of forms by the extremes of habitute
encountered, In Uregon alone no fewer than 15 forms are found,
Ywehinglon bosasts 17 forms, and Culiformis has well over 30 forms,

The pocket go hers nre of squirrel-like sncestry but the
origin was in rewnole idmes; the yenus Zhounounyg hes been in exlsierce
since the Wiccena reriod (11,p.228).

CrIGIFAL LESCRIFILON, 'the ordglpal deserdption of Thomonys
piger weg published by Lre C,. lart Herrisn, of the Biologicul

curvey, United State Deartnent of /prienliure, in 19C1l fron
Yy *
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undeseribed material vesiding in the U, S. Fationel huseum Biole
ogicsl Survey Colieetior, (17,p,116-117). Beirg most  ertinent
to this work the entire descripiion will be guoted.

Thenomy

l':l B SPe IOV,

Iyve from Seaton, nesr mouth of Uapius River, (regon,
Ko, 9,407, & adey Uy S, t"auondl Kuseum Bzolocicu.l
dmey Collecti iChy Getober 6’ 1?4. J. P zndaeu&n.
Originel Ko, 1147,

Chureeoterss --3.20 nedlumy feet larpe; tail medium; eurs
sitort; Lesd and body &1l round giozey siute jlsgk
with yreenish iridescence; nose culley; ileet and tail 4
vhite, someiines Liregulurly blotched «dth cusky.

Crenial ghuragtergie-dkull of mediunm size, mussive, show
ing vell developed tenmporal ridres; inverparietal
oval or breadly sublrisnpulary aygomsta -'*‘uerhtely
sprexding und roundeds nusuls eroTy inate, strongly
and abrusidy narrowed cn posterior Wwo-thiiis.

Lemcrks: --In coloration the 6 specinens «t hand from
the tyre locality sirikingly resemble L. crizobug
from scuthern Wex’co, they ciffer from or. i
in huviog lessg bluck on uhe feet and tail snd in
muriked cranial characters. 1he nesrest reiutive of
L. pooor asresrs to be I. goucigsd from the Culiumbia
River. It ciffers from f, cdoufegsd, spart from color,
in smuller sise wund in the folivwine eranisl enaracterss
Lfrontuls nurrover ir.‘izsrorbimlly, sygomata rounded
irstesd of angular, their ocubur sides jarallel ingiead
oi civersyinyg anteriorlys rasuls abruptly constricued
between anverior ana u_‘uala Wiires and YEITOW 00LeTe
iorly {instexd of bsving straight .ides;; tmliue
heuvier anteriorly; mclar series of sime lenvth sg in ]
douglasl bul oreader; irclsors strikingly lerce and :
bxuad- under Jjuw deepy the sngular process nuch more ;
heouvily cevelojeds,

ranentat~=Typo specimen (& eda)s  totel length 2253

tazl vervouree 813 hind fosob 30, Averspe «f 4 sdults
from type locau.ity; il lengih 2153 wail verisbrae
72; hind foot 30, ?

ilionon

; piger is wpain mentlioned in the revision of rocket

V% voun »

€ophers of the penus

LT

by salley in 1715, (3,5.121).




lie stutless

“This is probubly a dichromstic species of wiich ss
yet only specimers of the black phise huve been pecured,”

builey also lists 22 specizens exunined,
siapleton 8, Merecer 7, Scottaburg (2 niles east)
1 «lbino without skull und not certainly identifieds
veeton G
Further mention of thils species Las been wade in such mcre
recent literulure us Antheny's Ficid pulde 1o Hounth Amerdcan Map.alg
(1,p.235) and Builey's wapruls and Life Icnes of Orevon (4,pe256).
Builey sdds this comments
", eotliey ocoury the smell open apsccs neur the Cosat
but bave not bteen found in the cense Tiunber coveringe nost
of that cowniry, No reculiuritlles of hebits have been
rotede®
These meager turewus of information, being s#ll that vaes
wvailauble on 6 form a8 strikingly different as the bluck rocket
gopber, with so sény posasibilities of udcding to the zclentifie
knowledge of the furm, naturelly wenpted this investigatiion inte
e uviaguribution anc life history of Ihomouys niger.

S12E

IThoucwys nirer is 5 medium sigzed jocket gopher. The
feuiles are cefinitely cmaller in size than are the males,
therefore when con srative nessurements sre desived the sexes

are best segreguted, The siuve clusses of 96 8 ecimens ere

}resented in Tuble 1.
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Table 1, 1ZE CLACCES OF 96 Thonomys nicer, TAKEN JULY
0 OEF TR, LASED ON TOT/L LINGTHE,
kale Yemnle Undeternined
165«169 5 |
170-179 1 A
160-159 1 . b 4
190«179 2 4
20C=209 5 12
. 10219 10 23
220=229 i3 10
Totale: 35 4 7

fo obtain the aversge size of adults it wis necessary

to determine the minimun cdult length, OUne female, total

lengzth 205, was takern from the same system with three juveniles;

with this as an Indicator & minircl lenyth for fenales of 200

we gelected. The mules, ruming larger, were selected with a

minimal length of 110 milllireters. Twenty-six males and 45 fenules

fall into these caterories,

Table 2, MIACUTILENTS OF ADULT FOrULATIONS OF Thomomys
pirer. EXTESES INGLUDED IN PARENTIESIS.

Type (zd. 8)
TOE‘OQ"X}&S (5 8(3.)
26 agult &
45 vdult ¢

Total Length of Lenygth of

iength twil  hind foot
225 a1l 30
2 L 72 0

202 (200-232) 67 (52-76) 29.5 (27-31)
214 (202-226) 65 (52=T77) 25,5 (27=30)

The wbove average weagurements correspond with the published

oripginal deccripticn with the exception of the length of the tail

vertcbrae, Ihe type specimen, a nele, hud o tail length of £l as

Cpposed to the saximun of 76 and avercpe of 67 found in this study.

ine everage of 5 adults from the Yype lucalily cispleys the cume




 §
trend, & tadl length of 72 as compared to an wversge of 67 for the
pules and 65 for Whe feuales of this study, |
‘ COLORATION

CUICR CF JEiAGL. Bailey, {3,p.121}, remurks ihat "This is
proimbly & dlchramsiic apecies of which as yet only specluerns of
tho blsck plusge lave Leen secursd.” lHowever, later (4,p.750) he
sckes no mention of clelnvomatiswe, As uore specimens have been
coliected 1t bas bec wre Incressingly apparent tlwt the black
;huse is wiome represented in the population, mailey lists 21
5] 80lmens owmined {uelsting the questionabie albino}j Overton
Dovell estimuted that ke has collected around €U siecimensy &lex

Vinlker has colleoted 13, «nd the suthor has colieoted &3 individuals,
| lThus the knowm ‘ndividusls exsiined by scientific workers is in
exceans of 179, surely & inir sunple of the rather sesll and
reslricleo po ulation, yeb no exceptions have been noled.

Thet dlichrosatlion waes st first expected 18 not umressonable,
this phenumencn cocours In aoverﬁl s;ecies of 'l‘ho@mys. Black

rheses have deen recorded in the Towmsends pooket gopher, Thomouys

sse wN8ke Bover of Oregon w«nd iduho; the Nevada

toyneendil nevadensig, norwern Hevuda and

soutiensvern Uregony the scuthern jocket sopher, ihouaiy

Thomeny g

MWabvinus, Vers Crusy lexicop the Crizaba pocket opher, ihcuomyg

Wphrinus prlzebae, Jueilo, Mexicoy and the Mexloun pocket gopher,

Ahouaayy yaueenng erecrinng, whe redeorcl Listricl of Kexico,




Fourtcen of 16 tojotypes of grigsbee vere black (3,p.91),

Closer to the runge of nlgexr is the Vest Coust rocket gorher,
fnoponys Lescerug, of Cletsop, Tillamock, snd Lineoln countles of
Oregon, in wi:lech, in some colenieg), &8 many es 10 percent of the in-
dividuals are partially or wholly blacke, &cme gpescimens of the black
phuse are scarcely distin-uishable, externally, from pirer; others,
however, luve more of & brownish tone end are more readily separbles

In desoriidng the color of piper Herrium says: “,..head and
body &1l round glosgy slole bhluck with sreenish iridescense.®

(17ypellé) s This wus Iyom specimens collected in October und is

PR ———————————————— e

typloal of the winter pelere, In sumuer much of the iricdescence snd

y—

sheen is lost, the pelage taking on & dull slatey black appearance,

o,

‘ The underperts sre duller snd more rlumbeocus, The young are a dull
c sooty bluck, fThe feet and distal portion of the iuil ure white, the
anount varying beiween inaividuals,

MOLIS, Two complete chunges of pelape occur in the ['enus

! dhomoryg each yetr, 8 sumser cout scquired in apring and early
surier and & winler cout in the £all (3,p.121)., The wolt in niger
jroceeds {rom the nose backwards in an erratic _ashion, forming cone

spicuous ereacent-shaped waves, moving nmost rapidly slong the back

e S ISP A A

end lapping on the sides, the waves becoming further distorted by
change of rate, often overtaking endé rumning into each other, The

change cccurs when the old hair is forced ocut by the new, & thirning

D

&nd {illing up .rocesd, the new halr contrasting with the uld in both

color wnd length,
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The eyring moll is accompenied by numerous wives arnd 1s yro- |
tracted vell into the summer, two and three waves are often disploye
ed into July and August, by Cotober the vweves sre lacking and the
uniform glossy black velage of winter is conplete, Howesver, by the
following sumser the gloss is ndssing erd & dull grey remaing, Only
the tips of the huirs ere plossyy vwesring off of these tipe ugainst
the tunnel wulls is undoubtedly the cause of the duller cout.

The younz do not melt until the change into winter coat when
the fine, sllky hui.s sre shed for the malure, courser, &duld cover-
inge

GBHETICS OF COAT COLOR. Color sbnormalities have always
possegsed a pecullar {ascination for man, In the sarlier days dee
slypationa such s "slbino® or "melunistic” were comnen but no
further atienpt w.s nade to ceternine the {uctors responsible for
uhese {reaks. In t«‘}w. rast three decsdes the animal -eneticist has
lesyned much concerning the Jwotors involved in the jroduction of
coat oolor in labwratory anlaasls, btut cnly & limited amount of work
hes been concerned with «lld populationss %he best known wild pop-
ulation, cenetioully, is reronyacug. UGenetiosl enclysls requires
tranaportdng the individuals into the laboratory seintuining heslth
und vigor, and controlled breeding over @ period of seversl jenerv-
Vicns, Znis offers o serious obstucle for the .ocket popher since

no one, as fer as I couwld determine, has been ablc to reed these

Yorserial rodents in cuptivily.
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storer «nd Gregory (19,p.300) attacked the problem Ly the

inferences of puralieliems, Numerous sim lur fectors controlling

the coat coloration huve been found in cne or more laboratory wammals)
 the Borwey rub, Dotlus noyvesicug; house mouve, biug puseulugs puinea

rigy Goxils porcplng; the Luropesn grey rebbit, Qrvetolucus cuniculuay
[ -epnd the black rat, abtus petius rotius, Genetlcally, it may be
cscumed that homologous genes aure operating in the ;roduction of at

lesst ceriain of the coler aberrations, these having been inherited 3
from conaon unceators. 1

Five nutations hove ocowrred in the agoutl series of allelesp

T e e e

; W, AY, A, at', &, in order of domirance, AY cccurs in the mouse, 3
resuliing in the hair being a yellow, 7Thia factor is lethal in the
homozypous stutes The &Y allele ccours im all the laboratory species

v of rodents, osusing & grey condition with a yeliow or light colored 3

* belly, The &, found in the mouse, tlack rut and guipea plg, ceuses a8
vellow bind to be rresent om &1l heirs of the tody, The vllele a®

occurs only in the mouse and rabblii, csusing a bleckeund-ten condition.

! The lowot ellele is s, non-apgcuti, in where presence the black halr .

licks & yellow {or white) tund resulting in a biack or chocolute colore

ed fur, ' .

The pormal cost of pocked go hers is typlesl cgpoutd with both |
blick snd yellow seotions on csch haire ibe numerous local reces

ciffer rrvom one snother in the tone of culoration, from quite blackish

S

Uirough cdnixtures of red to the very pule lorms found in the desert

BIEGS,

s oA cant

e
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Retuwrning to the case st hand, Ihcuouys nicer, Ltorer and
Groscory (1:.}*,1.‘»-309) statet

wPron these cbservations ve mey conclude that pirey hae
becore homosypous for the black, non-agoutd (sa) condition, that
topnsenci} shows local dilerences in the Ireyuency distribution
of this wmulatliony thal grizubes poasibly bas o high rercentape
frequency of the mutstlon, wille in the pocket gorher population
eleeovhere Wis pulation cocursg, but is of reletlvely low frequency,”

Une otier posseibility werits cention st this tive, menely,
the sliclie series whdeh «ifects the extension of blgck Or CLOCO~
late, I¥, ¥, P, and e. The slicle ¥ produces extreme extension,
the yellow baend in the halr belng eltlier corpletely lacking or bee
inz present &5 & very marrcw band which shows on only & few halrs,
ihis pene is eplasiutic to the apoutd factor, it Jas bsen found only
in the reboit ond bisck rete (19,;4305). The ellele & re ults in
the normsl extent of black or cuccolate pigment through the cout,
the third ellele eF produces partial extension, ithe black being only

partially extended torough the ccut, red in the unexternded poriion

- producling & bedindling elffect, Vith the sllele e, Liw coal is red,

the black or oiveolste belng nct at ell extended,

speclueny of Thogpor

begperus frou Tillamcok Counly, Cregon,
dlopluy & varied auount of “selunism® pranging from o curkening of

the nideportion of the back o «n apparent hla k. lowever, clover

observutlion discluses & chocolute rathier thun a pure bdack color,
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even in the durkest e;ecinen, Undoubteddy this concition of the cout
is the result of ED; no yellow bend is spperent on any hairs, The
question urises, could this extension gene, Ry s equal in intensity of
block thaet produced by the nonesgouti au¥ The texonomie relutionship
P of the two nei-hboring forms Legperus &nd piser hus nob bien sstisfuoe
| torily worked out, but some relationship muy existe. 1T so possibly
the heguexus coat is en intermediste step in the fornation of the
pirer cout In which no truce of chocolate has been found.

LVOLUTION OF TE BLACK (UIOR HUSE, Regurdless of whether
' the blaeck cout color of plrer is a resull of ons or the oiher of
two geno actions, that of as nonespoutd or LY extexmion’, the rroblem
8%i1l remcins za to how the fuclor for black could Lecome fixed in &
populstion, excluding envirely the norual brown or agoutd,

Ho black forms have bren found in most dpecies of ihiomemya,
sone rave a low freyuency of e bluck phsse, olber specles heve &
vuriable ireyuency, hirher in soue seciions of the population than
5 in others as is the case in pLegrerus. The extrese ls approached in
; wileh @ high frequency is maintained, an exsunple of tuls being
ord 22 b o Hicer would complete the tmnsitigm wvith & {requency of
ICC jeroent,

Yhile it is realized that the species s e result of the
' wll penic constitution wiih its complicuited interacilon of cone

sLltuent pones, wa &re here celving into the relationship énd Losge

ible mesans of esitublishuent of a singde geng, in other words, the
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evolution of the black coler rhuse., Hunerous fuotors affect the ratio

of & gene within the populetion as & wioley thedr offects moy be uddie
iive or gubiyactive, mey establish belunces of rutios or destroy such
mlinces that exist, may wipe cut a4 gene or cause filxstion of that

cene to the exclusion of its allels. Ouch fuclors are those of Bute-
tion pressure, chunce, nigretion, sive of population, nutural selection,
and linkuze, |

Kutations, und chroczosomul chanpes, ere vhe Tirst stapge in the
process of evolution, In the early stages immedistely folloming the
sutation it may becose lost or incressed in freguency. I not lost it
is acted upon by melection, mirrution, and geograshio isolation,

The process of evolution is one of several or all of %tuhese
factors interacting at the sume tiwe, yut we cun detier visualize the
rhenomenon if euch factor is considerec separately, then zgain synthee
sized into a coxplete piolure, Xeeping in udnd alwys the application
w the specles under digeussion, nirere. Yirst we will consider utlse
Wion pressure.

The presence of the nulation to bluck hus been noled in ueny
spcelen of Thononyss This pattern indicetes an unatable gene, inherite
ed from a common ancestur, thal mutates independently in each species,
‘hen ve consider the likeliheod of & new mutation beconing establiched
in & population we £ind the carus stacked aguinat that nutation; only
& fow noyually bocome colablished. hutation presswre is & conlribute
ing fuctor in the eurly establishzent of the new gone, sovever, uhen

W Trequongy of e new gene rcuchos & lur er pexcentage of ihe

o e
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poyuletion adiitional smulution pressure beging to luose its sipnifie

c.nees 11, lor instente, 0,5 of ihe population carries ‘he mutation,

eitier in the helerozygous or homogypous state, one new reoccurrence

of the sutation is nob apt to meterially aliey the bulence already

g

{ coteblizheds Ve wust then lock for other fectors than mutatlon
i ' Jressure,

ihe poassibility of chance is oiten cverlooked, A1l unimals

yroduce many nore offspring than can survive to the following year

i ir tre population level ia W recin nesrly statlowsry, Zocording ,
; to linxdy's formmla, & genetlic bslance beiween allcles is estahlished . ;
& and theoreilecully this vould be raintalned pereration after pencrae i
tion, iowever, sccording to Dubinnin und Rowaschorf (J,1.161-163) ¢
& 3
f chunce, or ihe ccultering of varlabliliidy to use the words of Lobrhane |
aky, mey result in Ghe conpletve lcss of sowe rutatigns and doubling :
the rrequensy of others. 4t the seme tlce uids L.ctor of chance L‘
tay Lo of ;reantest as-lstance in eclabtlishing a mutetlon jaat the 3
{ arition]l siuge, or be iis grestest enemy perpetrating its annihilaw

tione rven ufter ithe [ene ias bsoome vell esbablished chunce does

Ei‘
( rot cesse to operate, 17 the gene frequency is balanced at 0,6, chance Q
i §
P ~dpht throw whis {requency in any one gencration to 0.7 wiereuron it

i would be agein bulenced bub at tids new level, Chunce alone could

Cecrease Lhe frequency untll the Yoo of the mutation, or increuse
the frequency untll coupleve fixstion is reuchedy tlhus, both [ixation

- ond lous of & gene xdibin & populstion could occur wllhout selection,

ulation pressure, or ony other factor. }
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Fopulation size is ¢lso a criticeul consicderstion with the
vorisbility dus o chence, %Ilhe susller the populstion size, the
nore vu;id is the scattering of veriubility enu the eventuzl atiaine
pent of genetic uniformity," stetes Dobshunsky (8,5.165)e Ihon
pizer would jusily Le considered & species with & ewcll porulation,
The toteul ares cccupied is not extensive, and within this ares the
species is limitea o & very amall ecologieal habitst in weich 1%
wuy be frequent, rare, or occwrring not st all, %iis ls the coandition
toduys wien the zlieration of lhe native country by wiille mun is
visualiged it is aprerent that more uroa sultable es habitct is
avellable now thin was under the originul conciticns, Chence, then,
would seem to be cne of the major possibilities amongst the fuclors
controiiing the evalution cof the black populations

Higration would tend to neutrelize the shift of aberrant gene
rebios eway from thai of the ewrounding forms, It is cifiiculd to
concelve of any extensive smount of wigrution into the incipient black
froupe rirst, the pocket gorhers do not show meeting poruletions and
subsequent genetic mixing, tils being a Wwalt of the eniire genus.
cecondly, the gopher is en enimel of low wolility, seldoem leaving the
confines of his uwnel systex, Ny gopher migrating intc an ured
previoualy occurled would weet stiff competition frow the originul
form which has wlresdy filiec iis niche so coupletely tiat meny of
ita ovn kind must, of neces-ity, perish in the competiticn for living

Gpuce wnd focde Tuerelore, it seews unlikely that misrsiion coudd

jlay more thun ¢ winor role, if ithaty in the formuilon ¢f ¢ bisck

—_——
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gyocles, ‘

The port that nstural selection plays in the formutlon of
tLe sultitude of aniwvul specles hxs been emphasized repuatedly.
For meny specles this is true but the premive iz not & blunket to
cover ull formag our popber wuy be wnother exception,

Glogerts ecclogleal rule, ap;lying to warm blooded vertiebe
reles, atabes tiet the melunins Increuse in lhe wirm end hunic
rervs of the renge while reddish or yellow-brown phaecmeluning
jrevail in the arid clisies where lhe bluckish eumelsnins sre
reduced (16,p.90)« The pocket gophers, in general, conform rather
nicely to this rule which muy be ex;lained by the selection of the
more conspioucus individuals out of e populstion, Dut it is & litile
pove diificult to expisin the presence of black forms in un &rea
norially occupied by durk brown 1‘01155, not to mention the senlesarid
aress of ltovmoendie 4n deylicht, the black gopher, essting ocut dirt
b the mouth of a tunnel, would be more conspicious thun & lrown
gopher, Un the oliwr band, the durk gopher could be betler protscied
from predators, sspecially owls, during hours of darimess thwa the
14 hter phase,

dince piger seldom appenrs sbove the surisce except when
expel ing dirt from its systens, it scems unlikely tlat any extensive
Laount of selecbion is exsrieds 4n Juct Wds luck of seleclion could
~ well be cne reuson for the ullowsnce of aberrant cherucibers to reach
£l develo, mont,

{ke length of time required for & gene W becowe iiusd, even
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wth & selective auventage of cne ;ercent over its wllele, whilch
jrowbly i¢ fur in excess of the velectlve wdvantupe, if sny, that
is ;resent, iz in ithe megmitude of 1;601,742 generutions to yro-ress
froa a {reyuency of 01 to Y999  ercent, Since the pocket gorher
hus &n ennuil breeding cyecle, betler thun a million yeurs would be
roquired for the fixation of & nutant rene by selection zlonel The
jrocess then would antedate the middle of the rlelstocene period,

Linkape cof the gene res;onaible for black with another of
benefit to the indlvidusl, snd the population, canriot be ruled out
es a possibility,., However, it is impossible to determinme if thils
fuctor does exiat in the case under discuvsion,

Of the wsrious factora controlling the rete of fiwition of
& nmutstion, the chunce soatiering of vuriability has probatly been
rost effective in establiching the'aberrant bleck cost in pizer to
the exelusion of the typiesl wild type cost,

SEOTTING BUTATIONG, Typleslly the pocket gopher displays a
vuarisble amcunt of white on the distal portion of the tail and the
feely often up to and includirg the wrists. Sone white cress wre
ususl.y rresent in the ficinity of the cheek pouches and mouth,
This cencition ie foumd throughout the penus Thopouyg snd is very
& parent in piger, stunding in beld contrast (o the black coutl,
Yurihermore, a goodly number of specimens show additional white
spotiing on sconme portion of he body, the conditlon being found om
37 of the Y6 specimens exsuined, & frecuency of 33 .ercent. Zhe

condidion varies from ome or two cmull spols on the midventral
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surface of the abiomen to extensive ventral white eress, often
conrecting with le s and feet, extending forwsrd broedly over the
roge and nerrowing to & rdd-dorsal stripe from nose to between the
ears,

The penctical ex lanstion of spotiing as described for labe
oretory eninals is not siluple. Storer snd Gregory (19,p.316) sprly
the Dutch spolting of Custle to the spotting of gorhers. The ceries
{n rabbits contzins three alleles, Du, du¥, and ¢u®, Du is the
unspotted condition, du¥ the white Duteh, and dué d:rk Duteh, Tre
genic interyvretation of the Dutch spoiting has been conuvroversiul,
Custle and Funnet both have investipated this condition; their finde
ings agree in pencril but the two men hold different views ss to the
num&r of genes and their interrelationships, PFunnet believes Luteh
| spotting ia the result of multijle genes; four different allelewmorrvhs,
Custie nusumes « eingle‘set of alleles are present; the rrest amount
of veriation between the durk extrems and the white exwene is the
erxprevaion of heterogygotes., According to Custlets chart of precdes
of Dutch srotidng (7, plute 1) ,)2 ef the speclueng of plrepr excmined
fell into grade 1 Dutchy ranging from slipht to moderate amount of
ventral spotting with more extensive uliite on the feet, throat, end
chieek pouches, and occasionally & few scattired white hairs on the
{crehead, Une specimen is ¢rade 3 Duich, with a moderate amount of
wite on the wuncermurts, & Jew white hairs on the nide-dorsal line

half wey between the ecyes snd the ears, and on the right aide, an

exlension of the venlral widte in a broad stripve up to the nidedorsal
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1ine in the ovelt wrea, The 4 remairirg specinens wre difficult to
plocej rosterder to the hesa region they correspond with grade 2
puteh, but rave widte tiwout, nose, and ildedorsal strijye extunde
ing rearly to the vegion of Uie sérs ss in grude 4 Lutch, Latersal
extensiong of ihe venlral are.s reach the flunk tul do rot approach
the pld=Corsael line,

fnothiey approach ey be nade by way of houologlzing the gopher

uith the rutstiona found in the house mouse, Lys, by Griheberg

(12ype4d=ti} o  Tuls witack would seem somewhat nore reusonsile

sdnce wie gopher 4nd mouse are nove closely reluted, phylogeneile-
«lly, then sre the gopher and rabodts, «t the ssme Yine it should
ot be overdocked tuwt Lhese two explanalions ssy ve nersly dlifere
ent intoryretetions of the sune phenosenom, Grimevcrg states Wawt
spobiing is uhe result ol & recessive ene 8, we phenoiype in nice

Ledny piven une nome plebald, kice wnich huve been Jfound to (e

‘houosypous for 8 a€lll my di:fer widely v iegards whe wilte arens

of their cous, uhe result of the k couplex of genesy estisated to be
£t lesnt three in mwnber, such senes sre spovliing cenes in thelr own
senge, Yo further explaln tic ploture of the inleraction of ihese
Lenes e swsies (1455)8

"in e asbsence ol the "kY renes, thot is In ihe
resence of hwixr norsal cllelowmorchs, s is alicad
coLplelaly recessive W 1ig nurual wilelocurine Un
vhe viher hand, uhe ¥k" venes are aliocet recesuive
in the wbsence of s; nowever, on an s/8 backoround,
they sre seni-gominant, In olber words the doulnance
of & is influencea by We presencs or usbssnce of the
"Z" enes, wnd wie dondrance of We "KY onko de
irdlusnced Ly e prosonce or ebscnce of s




20

The "k® complex is ‘;.‘,};.ou.:::ht W contain cbout three genes vith major
e ect and poseibly rceveral ouiers with ninor eifects.s iVen the
major renes, however, have orly 8 limited efiect singly tut come
bined may hweve & :reuler effee;t thaen g,

Thue, following this explunallon, & wvariety of spotting
would correlate with ithe corstituents of the rene cowicdnstion
fromn the basic rettern, the clstal portions of fect and tail,
throuch v ;re-t number of intormediste combdnations until with 8
eng the full comldiment of "k® senes un all while phenotype ie
secured, '

This explunceiion is further enforeed by the findings of
iarto and ‘xs‘ueé;tis (5,0e245=248) in wild populatians of Egronyscuas.
dn treecling experiments they Iound that white stur, 8 puteh of
lwirs white to the Lase, on or nedr the mid-dorsal line aboub nalf
way between the eyes anu the pinnas, was tue result ol inveraetion
involvirg muliiple yenes, & white ventral spot wes fownd in
starred mice more ofien than would be expected by chunce asuooiate
lon,

1t would seen thud the rreacnce of multicle yenes wiin sodiiye
ing and cuaulative efiects is tie most tenuble explansilon of spotting

FAHGE

EXTEXOL0K OF Kol RAkGh, Une of the starting poinis in the

8WGy of any opecies is Wie inguiry into its exset geogreaphical
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Jdistribution, & complete couprehension of the renge of an anizal
is nocesscry before substentlsal correlatlions cun be determined ss
to the relationahip of the snimal to &1l its enviromuent, the
coclogy of that aniasl,

sailey (4,pe256) lists the followdng distributionsl resordss
*ipown only from near the mouth of the Uspqua Iiver, st Seaton and
soottsburg, snd in the Sluslaw Vulley et Espleton, Desdwood, 10
wiles northeast of Leudwood, and kercer.® Seaton, Leadwood, and
kercer are exanples of vanlsbing reference points, In the early
Cays postoffices were often locuted in farm houses scattered throuch-
out the coastal aress, these usuully being near the few routes of
wocess to the more populated sress. Ihe srmer end his family opers
u't.od the poutofilce larpely ¢s an accomedation to the neiphbors in
his vieinity, oince the advent of lmproved rosds and betler means of
vensportation puch of the arca enjoys rural muil service. (ke poute
- 0.l1lces rave ceased te funclion, excepi where towns hiuve becone es-
t.blished, For & few, the npames sLill remwin on uaps, such as the
inited tates Katlonal Forest Service msps, liercer mey Le located on
the map, the ferm house still stands but is no ¢ifferent fronm many
others roundecbout, Unfortunstcly other nenes are no longer on waps,
ihe Lest source of informution being the old tivers who can remember
buck when--, The location of Seatun will be discussed in detail
laters Loscwood was near the confluence of Leadwood Creek with luke

“icek, sose 4 mdlea northesst of swisshome, fihe loccle, 1C miles

rorthecst of Leadwood, would then lle in proximity to iriangie Luke,
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Puring the sumuer of 1948 puch of the ecountry lyine west of
the sunrit of the Coist Ringe from the Yacuina River drainage south
to Coos Busy w3 traversed in search for populations of pirer. The
| following table illustretes the loeslities where gpecivens were

collectod.

Tuble 3o COLLLCTION 1LOUTDS UF 96 Thonmonya nigor.

kagle Femule Ismuture Total

toveer Luke, 6 mi, H,

riecrenco, Urepon S A 6 9 19
Chira Creek, 13 ni, K,

i‘lorence, Lregon
big Creek, 14 ui, I,

ilorencey Urogon 10 12
Tenmile Creek, 7 mi, JE,

Tuctiats, Urog 6
Yuohats fiver, 7 mi, E,

Lachats, Ursron : 4
Indian Creek, 12 mi, N,

wupleton, Uregon
Talker Creek, 3 mi, WU,

sapleton, Cregon
J‘l}.h&’ 9 lei. ﬂ:&:.

ulushone, Uregon 1
Yaris, 14 wi, He

snloghoue, Uregon 2
Lobster Creeky 8 mi, SWh,
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<he sbove tuble indlcubes en extension of the knoun ringe
noriwird to the Juchuts Liver and the flses draminupe urea, nboud
“wen Ly uiles sirline beyond previcus records. A considerable area
further northuard reaing 0 be staroned, the Big Elk, Yu uinn, snd
wiletz dralmeges lying betwoen nioop cnd the southornmost lnmown

runje of hgaperug wb bDevils Luke in Lincoln Coumty. fTrapping three

ulles west of Alses, Lenton County, revesled the prosence of urowmn
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gorheis, tentatively referved to the Uregen pocket gopher,

gourlisgl gresogus. Plve specimens were taken on & steep, grased

«‘ hillside in Foveubeyr 1948, 4Also not positively idontified is a

i black poplhor coliecied irom the top of Mury's Feak, élevation 4097

| {eot, 1/ miles southweat of Corvallis und 9 riles north of northeast
: from Alsea, in Awrust, 19,2, by the author, The hiucl: condition of
\ the peleye is intcimeaiste botween the darkeatl hesperus and the pure
i black of nirix, Just & truce of chocolate is noticesble snd only
under mugnification of the hairs, FReturn to Mary's Peuk in the
sunmer of 19,0 uwnfortunztely did not result in the loestion of
udditionsl gophers, even with an exhaustive search of the yrairie
ares near the summit,

Bailey (4ype255) places specimens from Alsea with hesnerus,

P N R e T T A P TN AT

and, of a specimen from sFhilowath, 5 mlles west of Corwaliis, and
one from the top of "Chintirini bountain® (Mury's Fesk), he saya

these are not {ully iyplesl of Lgaperus but can be referred to it

U —

vettcy thun to any other foym, 48 yet not cnoush matcrisl is st

A T R

hand for a taxononice investigation into this perplexing problem,

: Grously, it appears thai cpre onug extends south slong the mergin é
f of the Villomette Valloy and breuks over into & similsr type of '2
i
;‘ nehitat in the upper Alses Valieye i

¥
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& thorough sesrch of Grass licumtain, elevation 3612 feet,
locuted 5 midles northuest of Alsea by Alex Lalker revecled no

g£ophera are present in the grassy asress there.
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There soens to ba no visible linitiny bayrder to the north

of the range of plg.r, he physiography of the urea is continious
to the north, Hsjor streums are few and not large enowh 0 jree
cluce chunce crossing durdng & prolonged period of occupation of
the jresent srea, Uhile vhe cniire population is tyroken wp into
gnall diacontiniuué, completely isolated populsticns in the vulleys
by the intervening dense forests, the gopher has been sble to cocupy
these «reas and in lhe sume sense could extend lts runge further to
new, unoccupied aress, The vegetuiion is uniform, adaptations to
specislized food or soll rewuirements could be easily mot cutside
the rresent range, The answer, spuin turning to theory, ray lie in
toe faet that thie is & youny, expundlng population, not yet attaine
ing its mexinum renge,

Lustward the ranpe is bounded by the up:er val ecys of the

couatal drainuge systvems, The wore arid conditions uhd &ccospany=

inz change in the vegetation prevents an extension of the runge

into the Tillemeite Valley. 4gain the periphery has not been adequzte-
ly covered, The published record of 10 miles northeast of leuscwood
tlaces the loculity in the viecinity of Iriungle luke, the wost easter-
ly record 0 cate, Lobeter Valliey in which piser wes teken heuds

at the foot of Freirie iountcin, 1t would be interesting to pack in

to the prairie wres on top in cearch of further records, liaximum

elewition 15 3,437 feet.

Southwurd I found no colonies south of the Siuslaw Niver, and,

et of the junctdon at swisshome, couth of Luke Creek, The upper

R AT



06&‘»-&"’@""—"«

<5
reaches of the Liuslaw beyond this junction remuin to be critieslly

So— T S —

exunined, Neurer the coust the ares udjacent to U, 8, Higwy 101

was adequately covered, aide trips were made in to Canary, 5 milea
gouthwest of Flerence, and up Snith River from Gairdner at the

pouth of the Uupgua to Spencer Creek, No gophers, South of the

‘ Uopgus thie sesrch waa carried to Coos Bay, then up the ¥illicoma
Liver snd kast Glen Creek to oilver wnd Golden Falls, Nothing but e
uoles, From bootisburg, on the Umpgue, a trip was made southwrd up E
1411 Creek to Loom Luke and 4sh Valleyj more moles.

The part pluyed by the Sluslaw liver as a geographical barrier

R B E O S SR g

cannot be evalusied until further collecting is conducted along 3
Lts upper recches, Concelivubly this major stresm course may limit
the southwurd extension of tue runge, a8 thla statewment btrings us
into sharp confiict with published records {rom the Umpqua drainaye,
his wlll now be clscussed,

CULLECTIOH OF FUSLISURD Rallik, Returning to the original
cesaription again it la noled thut the new species is deacribed
iron type and vopotype naterial ",..fronm Seaton, near mcuth of
Vepgua River, Uregon,® This statement is in crror, Seaton was
‘ locutea on the biuslaw idvers not the Unpqus, The nisteke was
peryetuated in suiley's revicion of Thozemys (3,p.121)e In -
sobimaly of Ureoon (4y1e250) Builey slivst correctod hinself;
of the type specimen he suys, "Collecled b Seaton, nes: mouth of 3

clusluw Hiver, Urepon,«e", bub under the heacing of disirilbuiion

tng Lubltet be sguin erre, stetings “Enown only from near the mcuth

T R T AR
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of the Umpyuz River, &t Seaton end bScottsburp, end in the Siusluw
Vulleyeesotnd lercere®

inquiry inte the correct location of Seaton led from one
pereon to anothier, firally an unidentlified elderly lady euld
“Yea, I was here &t Mapleton when a post ofiice bma at Seaton,
cbout two miles up river {rom here,® Mapleton ie on the Siusluaw,
Seuton then wes 2 niles northwest of Hapleton end near the hetd
of tidewater, Toduy there is no indication of the vanished asite,
& fisherman's cabin oceuples the streanm kenk surrounded by a
dense growth of salm.nberry, tulmbleberry, and zlder, Certuinly
there is no habitut left for gophers in the immediate vicinity
by the guickly encroaching vegetution,

baged upz;n the belief that pirer was present cn thie Unpgua
Bailey (Jyrelil) liste & specimen tuken 2 miles east of scottsburg,
en 8loino witibout skull and not certeinly identifled as plicr,
sut Later, (4,pe256) oo clted above, he merely desirnutes scottse
urg &8 & locality record withovt reserveation,

& visit to ocoiisourg in Jugust netted revorts of Iirst black,

“then brown gophers from farvers in tue ares but none were caught

in treps get in locstions whers gophers reportedly resideds. &
return visit was paid to Van Landin ham's bulb farm on the valley
floor 2 miles east of wcottsburg in Hovemb ro Ihis time five
(ojhers wevre taken, the white-toothed rocket yopher, IlLomonys bottae

dgue ! The omner of the fursi was penuinely sur,rised, Le had

neVer seen  Wwown cophere Vhat be lad tokon ws bisex gophers must

e t et




i e L

T AR 1 A

N B A e A o B I

T NS oS B 0 s

i
i
&
5
£
]
'

p.ve b en the meézd.w nouse, niopotus.

Leologically the finding of hottug leucocon is not illogical,
whe ares 18 more arid than the typleal piger habitat, Green grass
wus absent in July, polson otk, Bius, wild rose, [oss, end the oak,
(uercus, indicate the crier trend, The soil in reneyal wes cluylsh
snd buked hard on the hills awsy from the riverbottons,

Thus, the ceterainztion of the correct lecation of beston
ard collection st Scottaburg of another specles letivea us no

established yrecord of plger south of the Hiuslaw,

hEBLIAT
GEULOGIGAL KISTURY GF iREA, 7The Uregon (oust Runpe is
coinposed of low cutiine mountains exterding frow the Klamuth
ounituins on the south north to tie Uclumbia River, The rocks of
the arva are of Tertiery spe and penerally weuk, though not uniformly
80, The details of topoyre by are, theruiore, in part determined by
reloetive resistunce. Velcunic rocks are slso present, iniruded
into the sedimentsj these form the highest peuks us biury's Fesk in
benton County, bite Mebo in Tillamook Counly, snd Ladule sountain in
Clutsop County. Fermemen (9,p.44-461) states:
*The general eepect of thds ranre is that of o dissecied
Paetueu or upraised penepluine, The hilltops, ridre cresis,
and in smié ©ases wbular rewvwres viileh debsruined e nearly
level herizon on the secwimentery rocks, rarely rise wbove
1,700 feot i nortlern Ureione se.e vedle reserved jatcies
of penevliin are more ubuncant in the northern tksn in the
souttern purte nast and west from the higher cenlerul zone
the level of ihe ocresw decllreBeess Lh€e jeaks widch rise

above this penersl level ure all wonadnocis und all, 80 lur
&3 known, ure of irneous rocks."
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The main siresn courses cre cust wnd west, the Coluwbie and
the Umpqua cross the entire section while the liehalen, Yaquina
end oiuslaw Rivers ure eo nesr the sast foot of the rarpe that
divides of leas then 400 feel separate them from the Vill:mette
Valley basin, In cross section the velleys show a merrow valley
contained in & broader one vwhlch indents & peneplsin, Some of
these older valleys have become destroyed by erosion of the
jounger stresms, The younger stresns are wide, contuining considere
sble flats where the rocks elzra soft, but are mere poryes or canyens
whiore e rocks a2re hurd,

Adong the coasst & nurrow rlein, not nore than one or twoe

niles wide, borders the mountains, cvidence of a recent uplift of

the land curing the I'lelstocene, dince thut time, & numbir of topoe

gravhlcal sdjustments 'ave bren nmade in the late Plelisicecene and
sostglucial, Hunsen (13,p.14) believes that during glscial tires
the ocesn level was lowered 200 to 240 feet; in this rhuse the
estreans inrcised deep valleys to ‘zé suormerged aguin, drovning river
wouths for many zdlees lnlund, by the return of water to the ocecan
duriny depiaciation, The Umpqua and Siuslaw velleys are dromned
for a distunce of ep rowimutely 25 miles, & certuin amount of
diesirophism also has createu warping along the coust,

The niountain range is of recent origin, at least voat-
Locene; it wes of gontle folds, never extending high, Iy the
tliocere the penerluin wes Formed, the stresta [lowed in thelr

Jresent cowrses, Then 3 this perepledn wmas uplifted the Colusbia
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ond Unpqun kept race, cutting thelr present valleys, 48 mentioned,
in the : loistocens the lund stood high, then in jwt.-?laistooem
sgein subclided to its present lsvel, |
From the pollen unalysis corducted by Ur. I*Xa_msen = learn
something of the vegetution in this reglon during postplacial tives,
especially of tue trees, From bogs on the cosst he found polien of
lodgerole pine, Linug gontorts, Douvlas fir, lseudotsursa taxifolia,
wostern hemlock, Isupa bLeteporhylls, and Jitke spruce, rices sitehone
glg repreasented throughout this period; the sume trees ere present
in the imuediate arsas today, (13,p.95«97). The lack of the regional
M{es in vegetsntion he had found eluewhere is probably the result
of & relatively constant postglacial climate due to the rmarine influe
ence, Ihe wmarm, ory perioc mnoted in succession analysis tlircuphout
the Lorihwest is not here indicated., 1t is possible that the warm,
Wy jeriod resulted in clisatico fluctustions but did not elicit a
response from the vegetalion, the precipdtation did not érop Lelow
ror the lemnperatures rise above the optiuum for the sypecles present,
‘uccesulion did nol ke pluce. Hith the assuwrance Wiet the vegeluw
lon of the ares has undergone little chunge in the pest 20,000 years
o .ght esk the question, just what aress were svuiiuble for occup-
shey v he pookot gophersy
siomonys pgeery displays cortulin definite bablwit reyulrements,

tirac that of food, lurgoly gras.es end herbs thet would ocour in
metural clearings, and second, & well Aeined silte, Iree i‘x;om the

Gan or of rilsing wler Lble or Jlogiing, Lith Whose rejiisaients

y
e
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in mind it ia dirficult to visuslize extensive areas svalluble at
sany tie in the peet, Cliiax vegetaiion of the urea is the dense
forests, wholly unsulicble for the gophery these forests extend
over most of the srea involved. Nutural mesdows vere perbeps
jormed viere the excess watcr present precluded the cliiax trees,
lowever, these vere likely limited in extent, ranﬁing fros rershy
conditiuns, unsulizble for the gophers, through drier stapes until

the point was recched vhere the olimax type was best «ble to endwe,
ihis intermediste ared is nol given over entirely to graesses; such
trees aa reu slder, finus orepons, and shruvs ss thiumbleberry, Rubug
wryviflerug, &nd salmon-berry, Lubug gpectobilis, thrive thereon,
ihe populations of niger perhaps hung on by a& precarious tlresd;

68 climate and vegetation fluctuzted sligntly the goplier probably
sproud o new wreus us they besume availubie, and wus expeliled Ifrom
ureas by the gruduul invesion or Ioreal species. It is difficult to
viguslize conditions that would faver the gophers before ihe advent
of wun,

IBFLULLCE UF 1N, The Indisns often burned areas to improve
hunting, Ghe fire succession as we know it today would yield no
favorabie habitat, The burren ground following & fire would be
wuverse, food would be isecking. OSoon the wake-fern, | teridiiun
audlinun, would aha&e oul the ilew grusues tout galned & lemporary
fooihold. vhe fern loses e the dense brush, and this in turn gives

Wy W0 the tree spuciea,
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Ulddudisie The coming of white man hus been & great Boom w

the go her, Tho &reds woslt easily clesred were settled {irst, then
the forests und brush were pushed forther and farther back, mun
elweys toiling apuinst the aitempis of the plants to recover the
urea by vegstative successicn, Grazing sand wowing kept the fields |
clewr s moie {ieclds were continually being added. Today it is |
cifficult to visuslize the original conuition of these fertile valleys

kut here and there & hupge stump of bouglus fir or western red cedar

stdill stasas in the midale of e valley, a reninder that these
gients once held the erea, Ucousionslly sowe of the marginul lands
bave been neglected ard the battle swings in favor of the vegetstion
uguing in the spun of a lew yeurs s otential honesites for go;‘hers‘
huve veinished under the closed cunopy of fern, brush, and smull irees,
it hus bLeen sald that in meut perts of the country msn sirives to
jromote growth, uere e must strive to prevent itl

Logging operations are often followed by slash firés resudte-
ing in ciewrings withing or on the murgin of the forest. &8s we have
seen, ii allowed Lo progress nuturslly, the vegetation will undergo
eudcessiunul stapes uniil the subeclinex or climax vepelaltion is
«galn restored. kHowever, interierence of man, and his dorestic
stock, muay aslier or reterd this suocession, Jfter fires have
denuded sn ares he oay seed it Lo gresses of his oun liking, and
vith wowlng or grasing by siock hold succesalion in checks lell
¢radned hillsicdes «re oiten held in lis munner, olfering the

{0 hey excellént hebitat,

PR ———
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Thus, ve see¢ rore vliearly why ecological berriers are not
yound to the north of the range of this species, The opening of
rabitat by man's cultivation in the last seniury, or less, has ine
aressed more rapidly than the inherent «bllity of the gopher (o ex«
pend into those potentiul homes, PFredution, inebility to reecily
cross from one area to another throwh the imtaiwning forest, a
ratier low reproductive rate, all indicete that time is the essence
of the abllity of pirer 1o extend its range, Fopulatiion numbers
should now be on the increase,

ViRRIN CUNITUL, Vihersver gophers become abundant in &n area
they come in conilict with wan, WUight (22,5.4C) found the Dulles
nocket yovher extremely detriwental in orchards., In Culiformia &
conziderable amount of control over go her populaiions in farming
sreas 18 neceasary, ihe populations of pigir ere smell and of
limited distribution and I found wwi few fermners even inew they
oxlated on thelr properiy, the mounds Lein; generally confused wdth
the much more abundant mole, 4 few peraons are awre of thelr pre-
scnece wnd epply e certuin emount of conuwrol, mainly trepping, Un
Big Greek « ir. 8iller said he had trapped sbout 30 around bis house
and guarden in the sumner of 1948, Un the Yuchsts River in Barch,
19,9, a lady asked if the spotied gophers were a %gif.erent kind®;
she and her husbund‘ trapped in their yurd and garden, Tiume und
ugéin, when I would seek permicaion o trap in systens spolled from
ihe roads, '_tisa fermeyr would deny the presence of gophers, that ia,

until I returned o display tho evidence of captuwes. 4in enersl
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it may be aesumed thai pizer is not subjected to any aprreciatle
wmount of contrcl and then only in isolated and li:ited situstions,

CLiLATE, The moderate climate of the central Uregon coast
1a the result of the murine influence exerted by the rFucific Ucean,
Fertinent weather date is sumwarised in Table 4 for stutions in
and adjecent to the srefi, .

The tempersiwre is noderutely low &nd rlclutively atable, The
Junuary average is uround 43 desyrecs, the July avers-e asbout 60
degrécs, Lhe maximum avers;e tewperature may resch 102 degrecs
and the minimum fall to 1C or even one degree, but only for times
of short dwration, Laust kiliing frosts occur in darch und April and
the firat oy uwinisr in late Uctober and Kovember with o growing seaw
son of 195 days in the wreas sheliered irom the marine influence to
25C daya right on the comst,

The yrecipltation comes lurgely &s rainfall, only & very
lizited smount cccurring as snow in midewinter, The rainfall is
distributed througnout the winter smonihs, tapering off in aypring,
reduced to srcund ,5 inci: or slipghily wmore in uid-sunrer, and cgain
increasing in the fll, 4n sverape lies scnewheres around 7 inches
of annuxl roinfull, The winter and s;ring reinfall is wore than
epple for the veretution but in summer the reduction approaches
Lie critical point, lLcuvy blankets of fog occurring curing the
sum er nateriul.y increcses the yrecipltation efiiciency.

VEG TATIUR, Innecistely acjucent to the ccean is & asirip

of ctmparral and loigerole rine extending alonp t e cousds Ipruce
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snd hexlock also cocur here, oince the black pocket gopher is
nob found in this arca we wilil psss inland where Douglas fir is
the climsx species of the forest originally covering most of the
area, 4n roizt situations wectern red cedor is found eénd sore
vectern herlock iz scattered tirough the forest, Muck of the
virgln timber hus been scuthed by logging end fifes, wereupon
all stegea of succession fyon barren arcss to climay forest sre
now apparent,

Early in the regenerction of the forest such plants as fire-
weed, Lplicbiun, ané bruke-fern are obvious, followsd by salnon-
barry, thlnbleberry, and vine naple, Red alder will :redouinate

for s time before the finul cliiax Douglas fir again invades the

- area, Un sarshy ground and floodplainsg alder and willow thriéa,

sedges and such hydremorphic plants as ithe skunk cabbabe abound,
These arcus muy have harbored scue rrasslunds, bubt now eultivation
has obliterated the original concition, pgragslunds now extending
far more widely due to the eiforts of man,

il e The s0il of %he coastal mountaing of Urecgen sre
clusaified as lielbourne., Luoting from Solls und Kem, (20,p.1045),
the parent naiterisis are, %...chales and gsandstonea giving rise to
the Lelbowrne soils." Uf the soils themselves "Durk brown frisble
surisce soils ueneanh a superiiciul layer of forest litter, become
ing rich browmm below and gprading into moderately compact plastie
subsoils, yellowish and mobiled wlth reddish brown in the Helhbowmne.es

Clay lounm snd Joan textures predozinate, Solls und subsclls wnode




i
f
i
¢
13

36
erstely to strongly &«eid in reuction ™
| EEIECT UF GUPHERS UM THE iUBITAT. It is interesting to notice
the nicro-puccession of vegetation on the tere soil expelled from the
tunnels of the copber's subterraneun system, The aress cre swall end
this succession is notl signiflieant r:hen' viewsd from the prenirel vejee
tative azpect, but ihis dous not desiroy its ncveity. &L first a few
spnuals moncge to sprout on the mound, quickly covering it couplete-
ly, then lhe vepetation of be surrcunding weudow encroaches upon the
pioncers, foreing them {rom pxistence, 7The loosened soll, with its
vuried veretative savter beneath, soon suprorts & wore luxuriant
growth of srasses und Lerbs ihan the adjucent undisturbed ureuas,
Urinnel dwells at lenyth upon the part piuyed Wy Lurrowing
rodentas, especlally IThovomys, as sgents in soll formaiion, e enume
arates the following relstions of poeket gophiers to their environe
mend, (1C,pei32=140). '
(1) ‘1he burrow systems hasten the westhering of ihie sulstretum
by carrying air, wetcr, end sclules down inte the subsoil
ERC rOCK BABSLSe
(2) fThe subsoil is brought to ths suriccs where it is exposed
to inaresaed vesiieringe
(3} “he louse earth piled on the surfcce of the ground may be
croded and t.rzjmsported by wind and water o wWe velleys
belov,
(4) vorous soils retain vater for & longer tlug ihun jacked

ground snd gives 1t up wiuh corres, ondlng clownesds.
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(5) Forous, molst soil produces & fulley vegetative cover,
thereby ascting aaz & further «yent in vater conservation,

(6) Looseninz of the soil end the permeation of it by the
tunnela adnits both ailyr and wster to the roots of ;lentsg
the roots ere better sble to penetrate such soils,

(7) The verctative raterisl sbove the surfuce of the ground
that i3 buried by the mounds beocomes incorporsted to form
humus and increase the fertility of the soil,.

Ereh of these statements is applicuble % the black rocket
gopher, ‘In areas were cultivotion is yesrly practiced the effect
of the popher i{s mininized. 7The depth of the main tummel system
is sbout that resched hy the plow, the vegetation is twrmned inwerd
to form hwus, the egoil texture is loorened by culiivation, Heré,
vith hie usefulness curtailed, the pay exiracted oy the gopher Ly
vey of rreen vesetation end reoots in competition with erops and
livestoek nakes him zn undecireble cusracter, but most of the cole
oniea of pizer do not cceur on zuch &reas, rather the gresiest
rroportlon sre confined to wmeuliivated grazing lunds., The gopher
becomes here beneficial o man; the maneuvering of the solls wnd
resultant improved vepetation cuilmelphs tne lood consuted,

ihe veefulness of the :opher in Lwrning over the soll is
readily apparent on the upper reaches of Tenwile snd irdiun Creeks
were e & horigon of the scil iam shallow, the B horizon containe
ing u consicerable gquentity of shale pebbles. better than 25 rere

c:nt of esch mound in btiese sreas is compozed of these shule yebhles,
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now ex;csed \'w wn dnceresacd rate of weathering,

it is Inturesting to speculuie on the emount of goil moved
by the go:hers, in un sres well pojuluded by gophers 1 would ege
tlac e that In a jear's tiie e soil brought to ﬁhe swrfece, if
syresd evenly over the ground would be to & depth of one-eigth of
en inch, or & covering of slirhily wore thun one foot eaeh century!l

In cddition to the buwying of vegetation by the wounds at
the surfics, other organic matter is sdded to the soils st preater
deptia, Uubiinis wre fourd in the dirt recked in discrrded tranches
of the syuien, more is found Ain the storage chumbers, the nest
chunver ia 1imm with fine jrucz, IZven the excreta is ‘ru’surned to
the scil in special depository sites, Thuz, on wiid lsnds, lands
untouched by the farmer, the gophers serve in a wvalusble rcle as

enrichers of the scil,

Basl AT DLGTRIBUT.ON

LiaukR bell, &ix mileo norih of ilorence and one nile enat‘
of Highway 101 surcer lLeke iies in & steepe-sided valley. Tiuls, &8
meny other cousial lukes, is the recult of blocklng of the original
draim;ge by sund dunes to the west, ihe colonlies were pointed out
to me by kr. Overton lowell who hus collected here for many years,
his specimens sre depcsited in museums tlroughout the country.
the first area visited. wus & suall benoch 25 feet cbove the luke
le’lel; &n 0ld clearing, it was practically faken over by twakee

fern and wild blackborry, hHubug puoropetalus. In the small patches

of rass, vorkings were to e founde «bout § systems were oboarved
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Lere, ‘The second colony was strung along the valiey of Bailey
Creek which exptlies into the northesst corner of the lske., Une mile
sbove the luke the gophers were loczted in the tell grass of the
vulley floor for a distence of &t lesst another half mile, The
systens were grouped in the better drained sites, Fifteen pophers
were coliected without making & dent in population numbers, This
areg had at one tine been homestended, clesred, then abandoned; the
old builaings are now {alling to ruin, %The land is still grazed by
stock und the esteblishment of @ lurpe new dairy furm in the valley
will result in new slterations of the srea, The soil ia & fine
dark sundy losm,

Gilka CIiiK, China Creek is a short streanm flowing into the
ocean sowe 13 miles north of Florence, {he hluck gophers were fcund
on a knoil rising sbove the chapsrral to the rest and conrected by
& ridge to ihe risdny kills bebind, this covered by alder und f{ir,

4 emull wres haa teen praded out for a building site, sround the edges
of this, in the undisturbed crasses and herbs, the gophers lived,

ot rore than 5 povhers ocouied the lindted area, which 1s only
one~hall nm.le removed from the oceun,

LIG CILER, Thig streun rushea to the ccean & mile north of
China Ureek, 14 siles north of l'lorence., Ilis vauiley is nurrow und
near ivhe cocean nho Jo: hsra ure found, Upsiream, between the third ~

end fourth mileposts, several smell clearinga occur on both sides

of vhe sireum, hLere :guin is sub-tkrginzl faam area that hoas been
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largely cbandoned, 4 lew boarda lying sround und an orchard or

two indicales oripinel houesiend sites, Toduy the erea is used

as open range from catile and horses which keep the meadows closely
cropred, Bear end deer {requent the arean, The various cleurings
&re igolated from each other by strips of boticuland trees, alders,
tlpelesf muple, end fir, Since there is & very narrow bottom to

the valley most of the clesrin's ure on slopes end benches, woll

- drained and acceptable babliat for ploer, The soil is of wedium

texture and supports & luxuriant ;rowth of veretation, in the more
sultable locztions niper s frequent but the total number is emall
due to the ssullnesa of esch clesring,

Trwalld CRiLK, Tennile Ureeck crosses Highway 101 6 rdles
south of Yuchats, Uregon, The walley of Temuile is hrosder than
thet of Big Ureek, énd seattered slong its banks are small (arms,
o her workinys were first enccuntered 2 miles upstream frem the
ereek mouth and oceuried clecred aress up to vhere the secondary
road lesves the creek o cross over to Indlan Creek, sone 7 niles
inlund, Here the clearings ure nol confined to the boitomlands;
they extend well up the {lanks of the wulley, Grasing by livestock
preserves the ;rass and herb com osition, Un the bottonlands the
soils ure deep und loamy but on the hilisides they become shallow
and contain smull peblles of shale, In some of the hayfields on
ihe more level lsnds goplicwrs ure common, their mounds annoying
the farmers, especlally 4t wmowing tiwe, The lurgest population

of udrer found in tuda study is locuted here wlong Tenuile.
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YiChido RIVELR, Joting on indormation received frop bire Stene
ley G, Jowell, We search for bluck gophers wae carried up the Yachats
River., Seven miles etiot of the toun of Yuchats & smull coclony vas
found on tiw Korth Fork, The walley here ic extensively farsed with
voth hay meadows snd greging pastures present, Ihe gophers woere
found in bolh, In one pesture the tunnels frequently suilered cave-
ins by trampling cattle. in kurch one of the fields had been cule
tivated end & few iresh mounds appeared theroon, The colony ie
small, 9 were cuught and trapping discontinued in feur of critically
recucing propulation nmumbers, The soil varied from losuwy oreeke
bottonm to more clayish red hilleide soils,

Aplil GUiK, This cresk craies wainly from north to south,
entoring Luke Cresk 2 niles north of Swiuchoue, It i3 part of the
dluslew drainage sy:-zwin. Lpproaching the urper suretehes {rom
tennile Creek gojhers were locsted in the firat clemringy, Swmell
farma on the upper reaches guve way to the lsrger, more progierous
ferms ag the creek ;rew larger ané the wvalley widened, Vorkin:s
were observed beslde the roud for 6 miles, The colonies were smuil,
the total populatlon is nol larpe. Unmsown huyfields may have obe
scured many workings au observetions were unfortumctely coniined
lergely to grezed slopea where workings wers more readily visible.

CLLEER GRELR, Sam-cbing the vieinliy of duypleton and ceaton,
for v;-}ﬁioh published saterisl records the yresence of pisip, seversl
Guys experded resulled in no colonies located. wulbe by socident a

clearing wia stunbled upon in which the pophers were rabber abundunt.
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located neur wullker Lreek oneehsll mile wbove the Siuslew Velley
floor vas & logged olf area, 4 «cres in extent, that had been

i ecvrari
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cleared snd plunted to Fort Urford cedur,
by the Forest Servies in 1942. Here, surrounded by virgin tinber
and recently logged lands was 8 well isclated population. The
plantation wos kept clear of ferm wnd brush by graging cuttle,
driven up each duy f.om & farm down in the valley, Huch tysnpling
resulied, wny system placed outeide the sheller of the ilrses wes
caved in, conzequently most workinzs were conf{ined to the protected
sress, 1ile irees, 4 to 4 feet tall, were prid spuiced &% 10 fcob
intervals., &1so noticeauble were the corkscrew luteral tunnels

tencath the wounds rather thun the siraight tumels typleal of «ll

other areas, &liicurh the runvay systems were alzost confined to
urea of the roots no duusmge to the tress attributable Lo pophers
was found. The soil waa hurd pecked, sovewhat cluyishy the vegee
tation abundant vud cleosely cropped.

LRIVIUUD CRILE, Deadwood Creek, siso draining from the
north to south, is « tributury to Luke Creek, the junciicn of ihe
two stresms is some 4 nlles northesst of Swlsshore, & furmer 2

% ullea above ithe Jjunction siated he had caugbt 2 o 3 gophurs ewch
yesy in his parden end sdjecent {fields, 4 mile Leyord 1 found

; workings on & gentle slope salunosi obscures by & dense growth of
broke=-fern, &t Adpha, 7 mlles upsiresm frow the junclion, one

gopher was caught neur the creek in sundy soils & few othor worke

inge were scatlerec nearvy. Hilluldes were unoceupled, ihe voll
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: cluyieh &nu bard,

FaVio RUVLID. & part of the Alsea drainuge, thls stream flows

penerally frox soulh ww north, Enterdng fron Desdwood Ureek a cole

ony of gophers wis found at Feris, the first clearings encountered

"

on Five Rivers, 0l1d workings nolticed on the graved slope up to the
roud Jed Lo the locutlon of fresh wmouncs 100 yards beyond in the
i flat vailey {fiocor. Tke veéet&tion on the slope bad dried up, that
on the flat was plill green &nd succulent, The walloy ls rathep
broad, wuch of it given Lo hay with prowth so renk as to nske the
finding of workinye diffiocult, Ocme mounds, not positively identie
fied, wvere fourki 5 miles downsireaw at 'isher,

ool CiilKk,e Loobster Creek, running nore or less {rom
i esst to west, 1s a tributary to Five Nivers. 4 30 acre £ield exe
tending from & low ridge above the rvad to the banks of Lobsler
Creek had gophers scaitered tirougioui, tut only spereely sc, atb
illkinson ureek, 5 wiles above the Lobstererive Iivera junction,
ihe hay field hsd wen recently mowed, it woa covered with dry
atuvble and ouly aAlimit&d amoun®t of preen bludes were ypresoni,
in another field, & pasture, the workings were more concentrated,
10 to 12 gophers oscupied tais 10 acre field.

4n old-tiner, suvwe 50 yeurs an inbubitent of the wulley,
stated that whien he packed into the valley with his jarents to be
1 the firat settlers tiere, both gophers and moles vere present,

1o the spotled gophers he upplied the nume “pintost,

Jroad expunses of rolling fiedds oifer picex anple habitat,
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The walley ds wedl to the inlerior und showe an incressing ericitys

the cecicass In the suwmer-green vepetetion could well be approtche

Cdny e lirdUling point, The soils of e wvalley floor nye silv loams,

those of e hilleides & clayish lowum,

ADAFTATION Tu THE LABATAT

DIGGING ArriRiiUS5, The bedy of the pocket gopher is short,
thickeaet, viry massive snteriorly, the head is joined to the body
without eny conspicious constriction at the neck, The bones of the
skull are thicker, more ridged with prest masses of attached muscles,
viilch are correlated with the position, structure, and operation of
the lsrge incisor teeth, The mouth is & verticle slit protected
by the furry lips which may be apyressed so &» to keep out the eurth
loosened by the projecting ineisors., 7These incisors ure the chief
mechanism for dipging. Instead of the hing feet being larger than
the forefeet, us in wost mamnls, the reverse is true., Uhe forefect
are lerger, eyuiiped with long, svout clawsy the forearm und ahoulder
&re heavily muscled. 1The sides of the toes are lined with rows of
brisiles that evidently serve in yeveniing dirt frow passing between
the f{ingeras,.

The pocket gopher, in éiyping, uses the yowerful incisors as
& pick to loosen the grounds 4t the sswe time the forereel are active
in both dipging and passing the dirt back under the body where the
hind feet kick 4t s3ill further backwurd.

fihen the dirt hss scoumulated behind ithe animal 4% turns in the

R o
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turrow end using the hands besice the fuce, forces itself along
with the hind feet, It moves by Jerks, a few inches «t & tiue,

8t esch pause it pulls its hesd and hands back slightly to rease

- gemble the load, with & final shove the soll is thrown violently

out of the doorwmay,

thile digglng or moving dirt the pocket gorherts ears are
closed by vaelves, and the eye iids f£it so clesely that bits of
dirt cannol enteyr to give discomfort,

HOVIML NT, Below the surfuace, uhere the gopher is at hone,
it csn sewrry ra idly within the confines of ius small tunnel,
The short legs mukes 1t unnecessery to expend additionsl efiort
in excavating & tunnel more than slipghtly lurper thun the aninmcl's
body. Tuwrning aboul within this nirrcoe confine is another probviem,
The gopher pokes its nose under wnd tack tetween the hind legs,
tlien turns & somergsult, with & twisting .otion thut ends up with
the animsl on its feet fecing the oprosite direction, (6,p.429).
The gopher cun move backwurds vithin its cylinder nesrly as well sa
forwards, in tuis the loosse, bag'y skin conuition is & benefit,

ibove ground the gopher is definitely oub of its elenent,
Some forms will explore the zurfuce lumediustely adjsoent to the
burrow mouth for food, seldom venturing further than the length
ei the body. 7This nus not been cbaerved in pi cr, in fuct the urea
sround the tumncl woutlhs suvw no croppdng of the vegetsilon, The

runvay systen is left on certuin occusions; & nule seeking oub &

wite in her howe ut breeding lime, and the young of the year
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leaving ohely parental system in seareh of & site of their own,
tight reports catening the lelles pocket gorher, Thomomyg cuadyne
g, in conventional anep treps set wbove pround in wun oreherd,
(229pediR) o

there snoviall la abundant the pophers core above ground,
st311 rrotected by the snow above, to forege about, Vhen the snow
nelis in the epring “casts®, formed Ly eoil packed in ithese tunnsls,
ere gently lowered to the ground, In this waiy gophers cross rocky
inpenetrable &reas o cecupy sultable mwbitat beyonc, (AC,pel42).
oince snowfell west of the sux il of the Cosst Funge is so slight,
and of wvery short duration, this above ground wovement in the snow
cunnot take piace, |

Vil Pelchnd. The cheek pouches are loctied on each side
of uWie face just outside of the mouih, They are lined with white
fur on the inside and exude 2 yeouilur musty cdor. I(hese pouches
ure used exclusively in werrying food, not dirt as is often errone
eously supposed. The pouches extend back us far as the shoulders
and are so attuched that they cannod be completely everted withoud
rusturing the retrzotor muscle,

The retraclor muscle, the platysmn, arises in the superficisl
leyer of the lumbodorsal {aseis and the last tvo thoracio verteirae,
ang inserts on Uhe caudal and corsal murpins of the pouch, The
poriion of this musele craniul to the scapula receives krunches of

the fucial nerve, tue nore wwudal portions are Anrervated by the

terminal branch of the @isessory, (14.04190).
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Merrizm observed hi\u nnm sardrulated food into its
pouches, (18,p.19), & pim of food vac seized between the 1nmsor
t.oth, imrediately mmttmd to the faﬂ rEwS, m 1! neoczl-
ary, then pesaed rapidly amat the side of 'hha face with a ?“i,;ing
. motion foreing the food :Latc the oper mouth of the wdx‘ Sotiew :
times both forefeet wers used, cne cet of claws vould pull cown atié'
out on the ilsp of the ;m;x thile the other forced the food inside,
The pouches vere emptied by drawing the forefeet ﬁck to the reuy
of the pociet then carrisd rapidly foreward, dumping the conteﬁt&
of the asck in front of the animul, Sometimes several strokes 7 .
were NECesSLIy.
Humerous trapped snimsls died with sections of roots or her‘ba
left in the cheek youches. Lvidently such materisl may be esrried
for some tine Lefore the logstion is resched where it is expelieéh.

ior atorage. l{

b

&Mk\fﬂ ECULFRENT

VISiCH, The jocket g‘gapherl are deiicient in regards to t.hg
sense of vision, The Lright black eyes are about the size of a g;gsa-
headed pin, extremely saall in cosparison to other wammls, Living
soat of its 1ife in total durkness underircund keen eyesight is not
esientiul, bui suen venturing forth at the month of his tunnel, it
ias serioualy handioﬁppld. 4 yperson slowly approachling fronm downwind
of a {esding gopher muy come within a few reet before bein: detee;:i.;ad.

Foerhapa this hd of keen vicion is in part resvorsibls for the

i




pugnageous actions of the go ther.

LEALING, Grinnell stetes: “Its hearing is likewise below
average and seems %o be keenest for sounds of wery low rate of
vibtration, such as jerrings of the ground,” (1C,p.l4l). A& zoft
tmp of the foot on the ground is sufficient to send a gorher, busy
throwlng 6irt from his doorway, scurrying for the protection of
greater depths, liot only is this sense vuluable in protectling it
{ron predatory ememies, it must ulso suve the gorher frou trampling
by cattle which often cuve ihrough the surface feeding runwiys,

llLe The senze of smell i3 reported as acutely develored,
This enables the popher not only to detect food in its wnlighted
comain but also to detect its enemies that ray enter its runwy,
4 copher sneke, [ivuorhis, entersd a gorher hole and in a few zine
utes the popher, Ceomys lutes-ens, burst out frowm the other end of
@4 line of hills, The gopher evidently hud only scented the snuke
for the laiter soon cure out the hole it had entered and plided
off 4in another direction, (1%,p.14),

TOUCH, Long vilrissae eid the gopher in sensing its posie-
tion in the tunrel system, in adcition tectile sense endings on
the rearly hairless tuil infoyms the gorher whenm moving backwards
along its corridors,

AWADLEESL OF TR¥u, The black pocket gopher shows litile
avureress of the yregence ol trapse. The metal of the trup must
often be contucted, &z well &s the scent of the handler thaieon,
belore the trisper is relessed, Iven in the cuse of & 2disas in

winich the gopher is slightly seratched, it will tumile to & reset
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gs readily us the first set, This behavior is in contrast to the
extremely careful activities of the mole, An identicel type of
set will but seldom take ihe lutter, and any metal in the runwuy
 wili net only & well buried trap,

RUBVAY STSTERS

EXTENT, The runwey system, &s indicated on the surface by
the mounds, wmay very in aizc from suall ereas only 5 by 10 feet in
size o nore extenslive systems as large 88 15 feet in width and 30
feet in length, The system usually consists of one to several main
trunk lines Iron which short side branches ascend to the surface
for the deposition of the excovated materials, The tunrels are juat
laerge enocugh to sccomodute the body of the gopher, ususlly one and
ons-helf{ to one and lhree~guarters inches in dismcter, The tunnels
are divided intc two parts, the shallow foraging tunnels from 4 to
& inches below uhe surface, and the ceeper living, storage and
toilet level that lies well down in the soil, In excavating s
system in sumser it will be found that many of the lateral branchea
. have been fillecd with soil in vhich is mixed cut jieces of vegetation
soreped up from the floor in the movement of the dirt or adied as
atorege, Abendoned trunks «8 well muy be pluggred for much of their
length, This filling of old tunnels recduces the swoumt of exposure
necessary if the dirt wus all to be dumped &3 mounda above ;Tound.

Ususlly near one {lank of the asystem {resh mounds will be

found grouped together, & aign that new extension of the tunnels is

being made in thal direction,
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The mounds themselves are typically cresenteshaped from the
various loads of dirt veing thrown out in diflerent directions with
¢ fimel load plugging the hole in the hollow of the cresent, 4nother
f:oint. of interest is the almost invarisable presence of cut particles
of roots, stems, and leaves mixed with the soil, & pgreat amount of
confusion is caused by the mounds thrown up by moles, The typleal
gorher mound as described is not alwtys readily found and badly
weathered mole and gopher mounds are truly difficult to distinguish
with certainty, Fresh mole mounds are reccily identified by their
volcuenie appearsnce, the mighty usole bulldozes ell his dirt out of
the tunnel without ever appearing at the surface., The result is a
teller mound of leas loosened dirt, in fauct often the dirt thai has
veen compagted in the tunnel whileé being pushed out reteins its
eylindrical form to lie on top and sides like short pleces of toothe
jaste squeezed from & tube.

FRUXIGITY 70 OTIiR oYoTEMS, In viewing & colony of gophers it
is rether suryrising to note thut while the mounds are luid out rather
heltereskeltor, still no two systems ocome in contuct, quite the con-
trexy, each systen 1s & definite unit seperated sputially from ell
neighbtore, The pocket gophers are not soclsble enimals, their puge
niceous natwe would muke any contact of Individuals disagreesble,
Undoubtedly the tronsmitted vibretione resulting from sctivity is
safficient to vetour the extensicn of other systems from itheir

direction, This behavior is much dirferent from that of many other

munmnls where soclial contact is commons, 1t would sees tiwt this

i
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behavior pattern limits the number of gojhers cccupylng favorable
habitats, Surely, more thun enough food is svailable throurbout

. the year for each gopher, &nd eéside from their inherent nature

eore individusls could survive,

WOVISERT OF JYOTEMS, Zach gopher slouly moves its system
about by the sbandoament 9.1" sectiona sand extension of others, 4s
well &z the foruge mycstems shiftding, en sccow anying new set of
desper living chumbers musi be constructed. 44 Paris, on the
upper Five Pdvoi;a, old workin:s were located on the slope just
ben‘eatb the road, but no fresh mounds were present, Cwating
about, I{resh mounds were found 100 jyards awsy on the flat below.

The move hed evidently been pronoted by the drying up of vegeta-
tion on the aslope and & subsequent mipration downwa:rd and outward
into the area wiere green forage ws present, -

BATER BELATiIURSLAF, 4Aa one trevels from coclony to colony
it becomes inoreasingly apparent that the situations ceccupled are
absolutely free from danger of immedistely rising wuter table or
flooding, While not all well druined, gressy babitats are supporte
hig gophers by any mcans, still the gophera sre not to be found in
poorly drained or barren situstions, Denches just above the valley
flooy are favorite locations., If the bench Le large, the side abubtt-
ing spainst the rising hillis ususily has swanpy tendenciesj here the
goﬁwra will be found out near the brink where the water tuble has

déropyed deep below to the s'rean,

Unly on two occasicns curing the sumuer were gophers found on
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bottomlunds that would be flocdeu in xE='er. I1n boih cases only

« short distence separaled the pophers from Loe refuge of highey
ground, In tuese cases it is prohetls o6l search for green vege-
tation promzpied the exodus to the fielcs, 2nd & (uick return to
the protectlon afforded by the slopes =ith the first winter raing
is likely, Unfortunstely the winter rsins made the roads to these
sress impsssable und & further check wes impossitle, °

AoTIVLY

The votation of the varth ;ast e sum has little effect on
the iife of ihe pockel gopher. It would seem that these rodenta
work or sleep vhen the s;drit oves thwue They were trunped at
ull tizes of whe day, and the fresh rounds 10 te seen in early
norning &olest to sctivity in the night, New mounds are found
under consiruction in the waytice tu;:. it is extiremely difficult to
_fomulata uhe ;attern of activity when uhe &nimal is sepsreted from
the cbserver by 4 inches of earth,

Throughout the sumner the gophers are very aciive in extend-
ing their systems, Iresh sounds are more sbundant after showers,
yerbaps the .oletening of the soil‘promcws reneved activity,

Unfo: tunately, cuservsilons could not e carried on throughout the
winter, but in dareh the a-cuvi‘t.y vas far below that of the nvre-
vious sumisere 4 few frvesh mounds were iJound but most of the setdvity
was conlined to repalring tunnels irempled by livestock, ¥inter
raing elso temd to quickly wush awsy [resh nounds, leaving only

the wost recent to indiciie the yresence of the gophers,
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FOOD

Difficulties in determining the food of gplrer were encountered,
The food is xell mesticsted before seullowing., Kerriam, (16,5.97),
courutes the strokes of the jJew per rinute nulti lied by the number
of erumel cutting surfaces veaches & total of 13,200 cuts euch mine
ute vhile the jaws are in wvotive wotion., Upon psssing this cutting
sdll the Ildentity of the food is completely destroyed,s 4 lot of
short ecut pieces of rootas, stems, and leaf biades are found in the
nounds, This is hardly en indication of vhat is cuten se it may
be only the discards &iroce pigey does not feed around its doorwys
the fuvod must conaiat of roots encount-red in tunneling and of
plents pulled down by the roots f{rom the ceiliry, This thinning
of the surface vegetmiion :rogresses without any visible indlcation
from the above surfuce., Une might a'ak, theny, what 1lants are sweile
abie for selection es food?
| A section of meadow in the vicinity of severel workin's on
Big Creek was closely exunmined. Using the phytosociological claga-
ification of plant veclogiats the stundence olusses of very spsrse,
spurse, infrequent, abundant zndé very abundant were aprlied,

Smell hop clover Ixifolives dubium infreyuent
#hite clover frifolivwm revens abundant
Black plentain Plantare lancgolsta sbundent
False dandelion Loroghceris radigatg very abund:nt

Furple owls-clover Orthocerpus brugtecsug infrequent
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June grass fo& prutensly abundant
Velvet sruss _ ficleus Jan:tug ebundant

LSOCIATLD BASIALS

The gopber is extremely ruznucious and there is little doubt
he does not allow olher mammals in his system, sbandoned systeus
do offer movemend in safetly to enall mammuls which muke extensive
use of these fortuitous ‘omnéla. At Hercer Luke an Uregon creeping
mouse, iicrotus cregzoni oreconi, was caught in a hacabee gopher
trép, Bo gorher asctivity wes observed in the upparently abandoned
system, Other mammals that mpay utilize these tunnels nre the
vagrent shrew, Jorex yagrens yagrans; baird's dusky shrew, jorex
okgourug Ladrdl; rudcy deer mouse, Lerouyscus paniculatng rubidusj
and the small Gibb's mole, Neurotricius gibbsid zibbsij. 411 of
these forms I huve teken from abandoned mole runwsys in Tillemcok
county and feel the sume utilization would be msde in the zrea of
Blicze

The Townsend's wole, pgspanug townsendii, is far zore numer-
ous tiroughout this secilion cof Kesternm Urepon than piger., Uften the
aystens of these twe msmusls ccour in close proxiwity, on Big Creek
only 5 feet sepurated the two in one fleld, "l'he uole, being alwost
entirely inscctivercus does not coupele with the gopher in any wuy

for food.

FOTENTIAL ERLIES

Bo 8lgns of nuturel predation was observed in the area,
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therefore, we cu.n only survey the forms present that night feed on
ploer if the oprortunity presented itself,

BiiDS, Diurmal birds of prey that frequent the ares cre thre
sburp-shinned hask, Agcipter velox velox, and the western red-tailed
bauk, Sutel borealis calurus, &t night the ovls are potential enenies,
the bamm owil, Ixte alba rratingels, end the dusky hormed owl, Huko
W saturatug, _

kidutld, The Oregon bobeat, Lymx rufus fazcisiug, hunts
mainly under the cover of dense forest and brush, but msy venture
short distances into clearings to capture pocket gophers amongst
otlhier orzll memals, Ivo wessela are found in the Coast section,
the long-tualled weasel, iustela frep.te gltWifrontalis, and the Fuget
Sound weecel, fustels clcgursndd streatori. The western mink, iustels
yigon encroumenss, {reguents thie strears and zay renze cut into the
adjoining {ields. The Urepom srpotted skunk, Siilopuie shenex lst ’
is slesc found in the sres, Domeatic dozs and especially domestie coats
may tsake & toll of gophers, ,

Un Tenmile Creck a trap and cuptured gorher was dug out and
dragped éownhill, Yhe anchor stick wass found 1C feet downhill and
5 feet farther the remains were located, still in the trap, The skin
sround the widcle of the body and the intermul organs had been eaten,
ihe front and reay portions mra untouched, This wag probably the

work of either a spovied skunk or & «ink, bir, #iller, uho lives

reurby, suid he had seen a mink chame and catck a Uouglas's ground
squirred, Gitellug beechgyd douslugil, & few hundred yards sy,
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Pue to the short period, only a few seconds in duretion, that
whe gopher appears at the mouth of its tunnel, predation can only be
slight, Homever, the amull siie of the Puret Cound weapel would ene
sble it to enter ihe runwy systems to caplure & gorber, .'i‘bat it does
80 h&s not been datermined,

) FARASLTES

Fleoa tsken from itomonys nizer have been identified by Dr,
liubbaxd as Preiyiopsylls conds snd Foyells lgnota requlsm. Laglyloge
gylle couia is & Ilurge flea, male 4,5 ma,, femule 5.0 va,, rare, &
trus sorher flea but élso found on pocket gopher ce&rnivores and other
smull animels whieh run the burrows of goyhers, The range includes
the Siskiyou mountaing ssatward to the Cascades, thence northwurd
into British Coluntda, (15,p.166-187), This is & new record for
the {lea on the coast ncrth of the Siskiyous.

Foxelis i nota reculs is another typical gopher flee, smsller,
nales 2,75 mm,, feweles 3,00 mm,, abundant, The range includes most
of the Horthwest; in Orecon it Iis comnon east of the orest of the
Cuscades, then jumps the Willumette Valley and is &guin found along
the coast on fhomonys besperus, fhosouys sonilcols hellerd, snd
nigers, 7Tuis flea Las not yel been proven & vector of bube

onde plague, (15,p.170). These pocket gophers &re relatively free
from fieas, freah cuusht speclions will usualliy yield but 2 to 4
fleas, nore may be precent in the runwuy sysien and nest,

Lice, of undeterzined spscies, are abundant on the ;orher,

Pt . U
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copecially coneertrated sround the lLewd region, £ few days alter
preparation of the scioniiric ekin,. the lice lcosen their hold and
ere vislble wandering about the hairs,

ihree specizens colleoted on the Yachats River in March were
exanined by Br, Donald Tﬁohy, greduste student in Zoolopy, Uregon
State Collepe; no endoparasites were found, '

I’:EE“‘PA)DUGTIOE '

FELATIGHSHIP OF RATLS, Throughout moat of the ysar no two
asdults occupy the sume burrow system but as the syring bhrecding
sesoon ayproaches the zales desert their own systems and ncve out
in search of mutes. Ii is likely that enough seent is left on the
vounds constiructed by any gorher to serve for identifiestion, A
male could then search out the femule without the denzer of sm

unhealthy encounter with jsone other mele. From data gailiered we

B
|

see thut 35 mules und 54 Jenales vere collected, & rutio of 3
femsles to each 2 males, 3 Sone fenamles, then, musit not be fortunate
enough to etiract a ae.w.i; uoon after nuting the mele leaves the
fensle, or is ejected, returning to his sysiem or constructing a
new che, |

LIELDING SLASCR.  Two meles collected karch 2/ dlanlayed
enlurged testes as did 5 caught 4Aprlil 10, A& Texle t:,iken arch 21
G¢id not show upy wnlurgescnt of tie genitel orpans but in one taken
April 1C the organs were greatly enlurged, both internully, the
vagirs and hkorng of thie ulerum wexre thickened snd dl:alended, and

exlernully, the nipples were obvicus asnd the external pgenwslila

1
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grectly enlerped, No embrycs were present, This cenditicn ds
ty;decl of proestrum end headb (2,1;*.227).

There is & gup in the jresont data between April and
July., OUne femsle wuu isken July 3 with esbryos, the cnly record
of pregnency, brecding and perfurition must oscur in the inter-
vening lapse of tise, bmmiza,, in late &pril and ey could be
expected, with birth of youm; in sy sand June, Not more than
one litter could be produced in this tive,

The one pregnant femule exumined contained 3 eahz*y&s._ A
ayster in which a female had been trazped ylelded 3 nearly grown
young, Natwrslly these two minor items are insuificient evidence
upon which to buve sny generalities as to the mmber of young
produced each litter, In other pocket gophers the mverage litter
of 4 ias approeched (2,;7.?%37) .

PARENT-YOUKG PELGTLONSEI®, Cahalene (8,1.430) degeribes

the rewborn gorher &s & f&t, stubby cresture vith short legs and

~ tall, 'The skin hangs lwie}y in wrinkles and foldap eyes and

euars unre seslsd shut; the ‘c}mék pouches are but slight folds in

the skin, The eyes do not open until they sre five weeks old,

The young remaln under parenitel sure until they are six weeks to
Ywo moniba old, Vhen they are sulficlently develozed to move

thout the young escend to the foruping tunnels fYor food, and may

be tuken in trups when their instinet leads them to plug sn opening,

in en attompt to determine if nore thin uno animal cocupied

& aingle syslan, 12 4sens vere left inm plece Jor up o & week durdng

i
1
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huguste Threc juveniles @ere removed {rom the sume sysien a‘;s a
wetwre fermule, the total iengt?;s of these were 172, 165, and
170 vn,e During the same week ancther curlous incident occurred,
Checking the sels cpe worndry, Lhe pen cxf a8 trap vwas found puched
inwsrc, with @ :L'LJt rlung of dirt pushed up frou the Znside, 4
meture mele had Leen teken from the set two days earlier, Clear-
ing out the vet 4t w.s left anc checked sguin in the afterncen,
yielding sn immatire gopher 173 mm, in length, Evidently ihis
individual had left home, sund while sooutling urcound, sensed the
ebandoned system, preazing past the trap it had msade iuself at
home, plugging the hole by which it lad entered, Thus it wes
saving “he labor of comstructing & new system of its own,
Swrprisingly no definile age group can be asaigned from
the externsl meau_\.u'aﬁenta%. Specinens appreoaching the minimum
sive were taken both in eirly Fuly and lste August and the intere
rediate sisze groups show uo relationsnip to datea, i‘hls.oould be
expected if, aa nuggeated‘, the treeding season extends over a
two month peried, Furtho;mom the adult size of 190 mm, or larger
seens guieckly attained. Only & specimens with & totsl length of
less then 190 mm, vere tuker during the pericd when at least half
of the populatlion ghould Liave been juveniles, Ferhapa the catch
o? the younger gorhers wss reduced scueshib bty the cuptwe of
the more active and ulert femulea and rexoval of the tyrap leavirg
the imnalures behind,

Sexunl maturity is reached in one year slthough grovth ztill

&
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continuea, verhacs through wost of the lifetine, At one yesr the
average length of the femsles is nore than 200 um,, and smales 210

mE, O GVveXr,

P’CPHLM’IOE KULITRS

It ie alwys intereating to diverge from sirict facts and do
o iittle celvirg into the uﬁkmm; wils we vust do if we wish to
learn the epproximate populalion nuwiber of the specles, 1t is
rather essy to estircte the number of gophers in a single colony from
the worlkdngs displayed, tut the total of & sipgle walley is rot ao
enzlly estissted, Then add the remsinder of the ranga of the sprecies
end our accuracy csn be bhut low, Ispecislly iz this true vhen the
babitat is extremely discontinious and erratie in distributlon,
The percentuge of the total celonies ‘round is unknown quantity.
Reviewlng the jast yuny'ali excursions ibrough the srea I hoave joited
duwm generous estisates ﬁ'pr each creinnge In walch gophes.rv e
found, this tolels 2,000y This figure is selected ss & niniwum end,
allowing for msidemmg errcr, & Jigure of 5,(C0 maximm cun be
selected, Thus we arrive &t an estliuate of belween 2,000 ard 5,000
individuwels of Ihomopys piger present in the varpe of the species,
some 700 square miles in extent, Lice hes concluded tuat the 4,968
square riles of territory in the L.eek Hills of south Dskots were
inhebited by tetween one niliion end five milliion rdce, Feromyscuys
muniowlatus csreodd, (8,p.l09). Cwr figures then surve &s & yords
atick for cém;»erri.son though the errars in eslenlation be rrest,

N1
j

L]




i
|
i

PUFULITIGE HOVEREKTS
¥e huve slready discusued some phases of population move-
nents, that of o colony from dried up to green vegetation, and of
movement into newly improved habitet opened by cultivation and
‘ grazing, Kow we shall look &t the problem in & Lrouder sense,
The movement of & population is socompiished by incividusls so we
rust look first to them, I{ minor movements aboud & eclony cum
be dioreyarded we night ask: "ihy should & pocket gorher move
¥ sny grest distancs, ai‘tex.s tirough wnfavorsble habitati® COver a
v poriocd of time conslderatle movement, for whiich we have no direct
evidence, must teke place.
¥hen the younp of the year emerge % seok hoxes of thelr
cwn they will {ind the most favorabie sites alresdy ocoupied by
whe watuwre nembers, 4s they wander about, searching for a home
they desirs, they must eérny off into unfavorable arces and cnce
started keep moving untix_one is Jound or they perish, -Ir the new
ares is only a fow hundred yards removed 1t is understandeble that
this would be culckly foﬁh& and utilized, but larger journeys slso
wust be successfully cuspleted, even if less frecuently so. Fven
in dense woods encugh wepetation is present to sustain life, and
if e sninul is forlunate enough (o eascape disaster in the iorm
of sows predaior, considerable dislance msy be covered. Uf course,
if « pnew colony la to be estuhlighed when Lfinally & home site in

new territory is seleclud, & cete must also uake the trip during

i W

the lifetime of the individual.
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The fre.uengy of esfaldishaent would be reduced with an

increzse of the distance, a clearing 100 yards remcved would be
occuried in one yesr or at most before msny had passed but &
large orea 5 miles awsy might require not many years tut centur=
ies Lsfore the fortunate combination would be attaired, The
clearing of wvegetaticn by man in the last century has inoreased
the evailatle habitut far beyond the ability of the gopher to
expund over the intervanihg undesircble territory. 7True, popultte
tionas would increase in size und extent, bul the movement belween

wstexrsheds {s s0 slow that tine has not yet sllowed roximum ex-
pansion,

UKGULVED PRUBLEMS

ag with most atudi%as the limitatlon imposed by time leaves
probleas atill tmsolved,‘ipmhlm net only of the species involved
but which, if snswered, muld help our understanding of mumssls as
a group, \‘

TAXUHOMIC FELATIOKSHIP, Thomouys pirer nmow stends as & /.ono-
typle species, the aiiinites to swrrounding species have not been
adequately surveyed, the dlilerences bawve been noted in the originsl
deacription and now, vith our increused krowled;e of ranres and
habits, 4% is neoes‘isary Lo consider the similarities und possible
relationsghips, Ferhaps ploer wouid stlll stond aa & species but
the Lest should Lo ikde,

GENLIZCL. The gemoiics of both the bisck coat color und

?
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spotting mutations have been explained in this paper by inferrence,
not by sctual experizents, Thls species offers excellent materisl
for & genetical study, Defore such ocsn be conducted techniques of
eatohidng the animal alive, msintenince of health and vigor over a
iong period in cuplivily, inseuinatlon, whelher natural or artifi-
ciul, and the resring of §£fapring to metuprity must be develojped,
én ever prssent cenger with wild species in the laboratory is the
eating of young by the mother, if the young ere rencved shortly
after birth then they muat consiantly be fed and tendsd until able
to care for Lhessclves,

EXTLRT OF BAKGE, Ve now have ad:itional information, nate
eriully extending the van;e of pirey. The linils huve not been
reached, Low hizh on the ;auntainu doeag it go, Luas the northern,
ezstern, or southern 11&1%8 been roached? Nothing aitort of & lot
of treveliing in the fialﬁ wll spswer these yuesticns,

¥OD, e do mot know exacily wiat foods are eaten, wiat
are preferred, wat are réjected. Furtber indicution would be
obtained by examinstion of food caches down at the living level
of tunnels, Hore indieation would Le derived frou feeding and
congition experinments on ocuplured animals,

ECRVEUCTLUN,  fotually very litlle bas been advanced
periaining to Wie reproduction of the spucles, wore dala on
when the females beccwe pregnent, gestatlion p;rioa, axd sise of
the litier is cesirable, Botb field coilecting and ralsing

gopliers in cupliviiy 18 wuvisuble,
|
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BEHLVIOR OTULIES, Tests aa to the ability of the yo her to
hear, see, smell, its paiterns of behavior, its sbility to learn,
thoge have rot been ustermined, liers we could pry into the anivcls
wental und poychologloal mukeup,

The sbove ure but a few of the possibilities and the uost
ceairable vt the present, However, the probleme thet could bte
undertaken are lizdtod only by the temperment, training, snd ine

penuiily of the invesitipstor,

SURekrY

le & series of speciuens of Thoronvg nirer were collected
from throughout the runge of the species between July, 1943, tnd
ipril, 1949.

2, The vublished range was extended northmiyrd froa near
She Hinalnn Bivez s e Xavkets Kivew and Fivs Riverw wnt Lotwtey
Creek drainuge of the Alsea Diver,

3« Corrections of the rublished range are as follows:

(a) Seaton was locsted 2 miles nmorthwest of Hapleton,
on the Siuslaw River, not on the Uispque aas recorded in the
orig.thal deseription «nd subszequent litersture,

(v} Zhomouys mizer is not found at Scotteburg on the
Unpgua, the record was f{rou erronecus identification of sn
ulbino specimen, The ares is oceupled by Thoumouys botisg
Jeuceden instecd,

(¢) Ko walid record of w exists south of the

diuslaw nlver,.
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4e The coat oolorgot 17% specimens known 1s black; this is

not & cdichromatic species. Thesyenes regponsible for the black

condition mey be cithor mon-agouti (ss) or extension penes (2V),

5. The fixation of the cout color has likely been by chance,
scattering of wvariability, working in a small populstion,

6. ikirty-cioht yércent of the specimens exemined exhlbited
& certain amount of white spoliing., Custle's Dutceh genes iave been
applied but Grimsberg's explansiion of sypotting wenes, both "s" und
the "k counlex is more tenuble, _

7. Zhowmorys piger exhibite cvertain habital re uiremenis,
vell cruined situstions and anmple green grass and lLerbs, The ex-
tens of arexs weeting these rejuiremenis were cripginelly limited
but Lave been vreatly incressed since uhe adveni of willte uan,
dow more hmiitat ia avm.‘.f_eibla than the specles Las been able to
cscupy due to repruductivé idrndtations ond lo; BOLIIILY.,

8. veldom subjeoted to contrel, Uiia gopher 1la largely
veneficial, improving the soil fertility in wost of its renge.

9. tew precabors sre oiffered smy opportunity o -vrey on
this gopher, 1t seldom &ap,ears above the uurfueg and does not ieed

sround the mouth of iis bwrrom us do clliexr species,

niver 1s relistively free frow perusites, Ho

enuopursasiies were iound, Lwo specles of {leas, cuoydla

SOl end igxelle Loneld seckia, «nd dice do aragiilse b.ls

Speclege




11, Tke hreeding sesson extends from April to May, the
young are born in day and June, Only cme litter is produced
esch year,

12, & rouch estimate pluces the totsl population numbors
of this species vomewhere between 2,000 c¢nd 5,000 individuals,




FLATE 1

Runre of the pocket govhers of Western Uregon

exclusive of Ihomouys buliivercus. &fter bailey,
1936, in part.

1

Vest Coust Pocket Gopher, Ihomonys hesperus.

Black Focket Goyher, Zliomonys RiCeR.

-Helier's Pockel Gopher, Ihomonvs montdcola

hellerd.

Wazama Foeket Gorher, Incmouys monticola
pazams.

Douglas's Focket Gopher, thowouys dougleald
q Quolugl é.

Uregon Yocket Gopher, Lhomouyg douclaald

Tlite-toothed Yocket Gopher, Ihonmonys botiag
deugodon, :
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YLATE 2

Houtes covered in this study, Additiomal

srea surveyed, both rorth and south, yielded no

colories of Ihomonys nizeg.
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YLAIE 3

Letailed disiribution of jhomenys nicers. For

discusslon of wvurious arezs see pages 38 W 44,

A FReccrded in literature,

® Coliected in this study,

))) FWorkinrs observed, no specimens taken,
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YLATE 4

Juvenille Fhomomys piger at mouth of urrow,
The black cost color contrests with exrelled scil in
daylight; perhaps is of elipght advantape during darke
ness, otill tie selective cdvaniuge, if any, workling
slone is hardly sufficient to cuuse {ixmtion of tuis

sbnormel cost color. Fosed with dead specimen,
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FLATE &

Eolt in Thorouys niger, The top apecimn'has not
yet begun the sumuer molt, The second displuys & single
cocentrio cresent veve, the third tvo such wives, In
the boltom specimen two wuves bave tegun running topether

posterior rortion of the body while unteriorly anuther

weve is comuencing, ‘
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YLLTE 6

Spotting was present in 38 percent of the specimens
collecteds 7The top individual is the normul type; solild
black cout with distal portions of feet and tail white,
The nutants vuried from a single smsll ventral spot %

extensive veniral spolilng and @ uid-dorasl stripe on the

head,
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. FLATE 7

Anterlor view of (left to right) normul ccndition,
restricted mid-dorsal stripe, and sxtended mid-dorsal
stripe, 7he siripre is alwiys sccompunied by extensive
ventral spotting,







PLAJE 8

Lichromstiem in Zhomorys besperug. Normsl
durk brown specimen &t bottom, extremcly dark individual
at top., Two center geophers show internediste amounts
of extension of the dark chocolute pigment, The gene
for extension of the dark plgment, 3 thought operae

tive here,
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FLLTE 9

Open areas immediutely adjacent the ocean do mot
barbor Ihomonys picere sSuch areas ocour ocossionally
along the hesdlands and acjucent hills where the rigor-
ous microclimate excludes the‘ chappapral and foreat
species, Cape Ferpetua, 2 miles south of Yachutas, Uregon,
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PLLTE YO

The coastal chappural strip with typlesl huckle-
berry, menzanita, and swmall rdnes, On pandy soil this
strip is not entered by plosr. The more distant hills
show the older stage of mémaion following either
lumbering or fire, or both, Heur Chima Creek, 13 uiles

porth of Florence, Uregon, -
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YLATE 11
The sogry bottonlands offer no habitat to the

gopher, Here the skunk cubbage and rush, in the
foreground, irndlcute the swanpy condition, FReay mouth
of Tenmile Creek, 6 miles south of Yachats, Uregon,
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PLATE 12

A view of excellent popber hubitai, The steep
slope insures aaple drainapge throughout the year and
proxinity to the ocean, and the sccompanying summer
fogs yleld auple green ve;etation even in late swmmer,
Un Temnile Greek, 7 miles south«natz Yachuts, Oregon,
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FLLTE 13

This smsll bench zupports & high concentration
of fhomguva pirere. Tenmile Creek, & miles southesat
of Yachats, Uregon,
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FLATE 14

Surrounded by mershy ground this knoll sbeltered
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