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heving collected mammele on the Oregon Coest Line°

ray }tiers .ere tereer I ees feecineted by the storiea of a hleck

oe et goeher thet I bad never encountered. Though otrikingly dif-

ferent frem all other eonhere, very little was known of 121,-naol

raLtri in feet in the 0.-egon menmaleciet's bible, Baileyla 	

0211 1,:J;A &ma ps:Ore:'!on, only the briefest of mention la made

of the si.eciea.

The aummer of 1948 found me heedirtE out in a deleeideted

Aocel t ore, Ca-a •ing a borroeed ono-uheeled trailer loaded high

with eamping equipment, collecting mtvriaas, :And food, end deter-

mined to find out about this gopher. Teo general problems wee in

mind, firet just hat is the rerce of thin gopher, and scoond, rhet

la :As life hiseory. The hooka and people I knew could give me

but little esalstence; I 1;6►3 seertdng out olind.

etter seerching vein1;- about for eeverui days 1. fortunetely

stumbled ulonkrs Overten beweIL of Mercer lake. hie aid in point-

in;  out colonies on his : lees end helleful hinta on Caere to ex:ect

the gel-her pieced tee study on its feet.

Luring the eummer, Vroin 4 1).M 28 until October 24, the area

from the Aieee River on the north to Gees by on the south and weat

of the euemit of the Coast Renee to the Feciflo Ocean was traveroed

by bi,hu-w , eecondary luees, and 6 ,0TA0 roads barely yoorthy of „ale raise.

eloely along, tee area uajacent to the road wan scanned for

werkings and -cereeeicaily the more likely lcekinz spate weie traverse

ed on to t4 Convereateona were cntoreu upon with fermera but in

...11701-951111M=7,710",rflit:%-
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general these proved unsetisfectory, few knew their mentiele vell

enough to be of useietence. On discovery of gopher vorkings traps

yore sat cut end comp made raarby.

The na.cabee gopher trap was used with success. A emall

trans;.lanting travel wa a valueble did in oiening up the burrow

and loosening the uirt for insertion of the trap. sticks or wire

etekes were uses to secure the trap end a tuft cf absorbent cotton

'laced on a nearby twig to facilitate return to the trap.

From late OCtober until ATTil numerous short and overnight

trips were r de into the study area and adjeeent territory for

gophers; those trips ere much loss strenuous thanks to a more

modern cer.

rOSITIUU ih ULLbeiliGATia. The block pocket gol,her,

yeowlyb Dlar, belonill to the numeroun kiruu of pocket gophers round

in north eericu, ell of which are grouped into the family.C400nyidee.

Theee ure foteorial rodents, eeldom to be seen above the ground

surface. Their tunnelo ure consLructoo by use of both the fore-

feet cmi	 inciac.:re as an exoLvating, laccht‘niain i the loosened

dirt is then pushed out short aide tunnels to form the typica

crosent•shaped mounna, the most apizrent indication of their

presence, or the cirt is tamped into tunnels no longer desired

for use. it Jo larvely witliin the confines of these nurrow eel's

that; the pocket gopher fins safety, seerches out, eats or stores

food, builds eletering chambers end toilets, trn : •ears its young.
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All are very imiler externelly  possessing a broad flattened

head, fur-lined cheek pouehes, large incisors. emellish eyes end

eersp thickset body, chort atrong legal the forefeet equipped

with long. sherp °lava, and a thick, rather short tail. The three

.enera occupying the United States ere most readily distinguished

by the grooves end ridges on the anterior face of the urner incisors.

The cestern pocket goi.her. CeoP3r0. hes deeply grocved wper

incisors. Its range encompasses the area fret Uineesola to the

Gulf of Mexico and from the eastern foot of the Rocky Meuntaine to

the kiesisippi River. A second areft iv found from central Alabema

and Georeie south Into central Florida,

The cheetnut-feced pocket golter. Oraiiocvnye, has but one

groove on the up or indisor. The range is from southeastern

Colorado and western Uklehoma south thnnOINew kexico unti Texas

into Lexiao.

The genus ylemerza ia widespread in the %eat and ie different-

iated into a multitude of forma by the extrenes of habitat

encountered, In Oreon alone no fewer than 15 forms are found.

Vephington boasts 17 forms. end Celifornie has well over 30 forms.

The pocket gohers are of sciuirrel-like ancestry but the

origin was in :emote times; the genus T3lomozztva has been in existence

since the A.ccene eeriod (11 p.248).

0:1G11:414 The original deecription of agleuxe

12,Lsz ve..8 olbliohed by hr. C. hart am3rium, of the k;olorical

surv-vy. UrnIted State De; ertaent of Lgriculture. n 19C1 froel

t

■•.
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un4e6cribed materi41 1-esidin in the U. S. National Ivuseum Biol-

ogics' urwy Colieetior, (17,p.).16-117). Leirg moot ,ertinent

to this rcrk tho entire doocriptfon zill be cxoted.

IIILLyza p.'yer sp. nov.

Tyre fro. 	 ,;(wIton, nezr mouth of UMp:114 Fiver, Or( con.
No. 69,407, Sad., U. S. National Luseum biolaTioal
6urvey Collection. Cotober 6, 1394. J. L. Laollan.
Origina Eo. 1147,

gksiAtzw-*SIze medium; fcet large; tail medium; ears
si:ort;d r:nd body all remd gloLay 	  ),114,CA
vith creenish iridescence; nose culler; Act iind tail
white, ametimes 1 segularly Ulotched Ath ouaky.

ga".1.11al2L:rac te ro : -.6kull of modium size, massive, :Amu-
ing	 evelokl.ed tenForal ridres; interparietal
oval or braadly subtrian-Nlar; vgauits moderately
spreading and rounded); nasals omarvinute, strongly
4E:nd i,bruptly n,rroued c posterior two- thirds.

T,encrtx--in coloration the 6 s7oci,lens ,t hand from
the tyre locality strikingly resemble T. ere
from souottern 16.vx*co. iheyQiffer from 	
in bLving /ass black on tmLb feet tald tUanu ..n
ris.rked cranial ftharLebers, -ae neavest reistive of

n_ .sr a 'ears to be	 Ormr.!issl from the Columbia
itiver. it differ° from ;1'.	 14„	 rt from color,
in smalUr site i4rd in the iofliry c2unial crwact(Ts:
fiantk.la ng.rrol,er intcrorbiLally, Lycomata rounded
inste4.41 of ,141malar, their outor tadod falailel instead

divering antk.riorly; Laaals c.buptly const106ed
betw€en Lnverior .An41 N1adle &mires &Art narrow t,estcr-.
iorly (ineLez,d ,r vig Litruicht .-deoi ; trullae
heavier anteriorly; solar series of w.me le:vth 68 in
ocuz.i,isi but ilrker; lroisors str-Lin;:214 lame and
brad; under jsw doep, the t.nol.hr nrocoas much ma*

vily‘eveloicd.

j--Typo ayeolmen (Cad.): total len€th 225;
t4.15.1 .ertc-r.e	 ;find foot 30. Lvcroce .1 5 Ltulte
from typo lucality; tat.i longt,h 215;	 vortebr,le
72; hind foot 30,

	  mi.Ptp is L'in mentioned in tho revjaion or roc.11et

gofhers or tht. cc= t't,!...14;; by iialley in 1;15,

yi.VV.V.V7,77.4^4,	 .

•
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be stAtest

"This is probably a dichrortic species of vi:.A.eh
yet only sl.eo.mens of the black	 se I:uve been aeoured."

bailey also lists 22 speciatens exalned.

fWapleton 6, Mercer 7# Scottaburg (2 vdiles east)
1 albino without skull. Lnd not certainly identified;
oeeton 6,"

further mention of this 6.1,0C;t0 Las been gAde in aueh riere

recent lit611441-re 1.03 AnthcnY/ Ely4 0.44, 1a rortil LCESI;AD kaAtla

(1,P•265) nci 1:;110Y' s itumP414 	 USE ZZREIR 91:	 (4,P.256).

Bailey sdds thio coamenti

0 ...they occur the smal open spi.,cs nir the Cztlet
but have not teen found in the Oense timbr covering most
of thLt cotultry.	 r:eculiurities of habits have been
toted."

	

se tai aeor tareuus of information, bin 	 all that tea

Lvailuble on a ;or= Le strikingly different as the black rocket

oiler, with so stany 1,ossibilities of adding to the vieientifio

knowledge of the form, nturally temptkd this investigation into

the eis-wribution ank4 life history of Limiza, 	

:WM

	  nLam is a medium sized iooket gopher.	 The

femules are oefinitel smaller in size than are the males,

thevefore 41en co. ,arative measuremsnts are desired the SeXeO

are beat segreguted. The size °lasses of 96 si,ecimens are

;resented in Tuble 1.
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7",4A10 1. ZIE: CI 	 as
LASED CL TUT:1

La 1 e

ih* 96 7111=my0 aztE# TLKLU JUL!

Undetermined

ILNUTti.

Fenale
165-169 1
170-179 1 4

1 1
190-199 2 7
2CC-209 5 12
.10•219 10 23
220-229 13 10
23C-232 3
Totals: 35 54 7

To obtain the average size of adults it w.:.s necessary

to determine tLe mini►= adult length. Una f+ lc vital

lencth 205, MS taken CI-cm the tuft SySteri rith three juveniles;

4th this a3 an ind!..cator u r$ni.ra1 143:k7th for females of 2C0

ma selected. The males, limning larger, were selected with a

minimal length of 11C t;i1,11 ,.-...eters. Twenty-six wales and 45 fez:laic:3

fall into these cater-ories.

TD.ble 2. kiii..,117.L14:f17.3 OF tJAILT kOi-111.C.TIOES OP "J,igitrzl,
azz. ;t 	 KI:101.1TiLLS-13.

Total	 Length of
."ingth	 t-,11

Len t ' th
;iind	 foot

Tyre (ad. 6) 225 dl 30
To.ot,lepes (5 ad.) 215 72
26 adult	 d 222 (210-232) 67 ( 52-76) 29.5 (27-31)
15 adult	 9 214 (203-226) 65 (5;,,,-77) 21,5 (27-;0)

Tho LbOVO average twasureue 'its correspond with the published

original cue,.;crii,tion wIth the exception of the length of the toil

vertt brae. The typo specirten, a male, had a to length of 1 as

0 •triAlZeL to the: r.faXils11.21.1 of 76 and averfAce of 67 found in this study.

The everts :e of 5 Aidults from tile typo 7 oc ality cisplcys the sane
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trend, u tail lercth of 72 ue comrared to an average of 67 for the

:Loans and G5 for the £e ales of this study.

COLOLAVION

COLOR OF	 Bailey, (3,14121) realarks that ''This is

',robs bly a dichromLtic apeoles of which as ..yet only specinens of

tile black plae have been seou'ted." however, la tor Upp.25(-) ho

Iakes no a&ntion of eic;iroula 	 wore al,iesimene have bf.) en

collected it has becore inc." 	 singly apparent the.t -ohe black

ihaue ia ulone represerted in the population.	 ilailey lists 2].

ui UO.4111Vlis ex:mined Go:toting the questionable albino); Overton

Dot.ell estimated ti,;.at Le bus coilected u •ouno £0 alecimens; 41ex

balker has coieoted l3, and the author has collected o3 individuals.

Thus the known ::.noividwas examned by saicutfIc workers le in

QXOtii3b of 17, auruly a .11ir 3tzTle or the rather moll and

e&trictae po- ulation, ,yet no excelAiona huve tien noted.

That dicLroz4at.',om ye.a at first expected is not unrehoonuble

ti , 1 13 -;:henezenon Gc=rs	 severe.' a 1 ecies of 17I4EzIa.	 kilack

11,ases have i:Neen recorded in ;:he T.,miends pooket gopher, Itpcipme

tc;I im3tJ)cii4„	 iinake R •ver of Oregon and Idaho; the Levada

11:cket	 q,71!7'47:Mp 	 	 northurn hevuda and

SUVA	 Orsai:on; the. SC: UV-An/1 •c)eitet	 	  trq,;ritnuit

Cruz, Lexi co; the OrIxaba poo.4et	 Ii426•,xa

-LLq4:	 Lioxicoj ezd thf,) MexLcan poeket golliort

/i4444:sliza	 -.:,,41zfzi-riraup the 'I , edema ILstrict of kexico.



fourteen of 16 tovotypes of =lam mire black (30.91).

Closer to the range of nieep iu the Vest Coast rocket gonher,

yhonomeo Leztxq5 of CL trop, Tillemook, and L i rcoln counties of

Oregon, in which, in von* colcnice, Ls any as 10 percent of the in-

dividuals are yartially or wholly black. Some specimens of the black

phese ure sercely distinguishable, externally, from 'Aeon; others,

honever, have more of a brovninh tone and are more neadily separable.

In descrining the color of ni„rer L;erriam says: "...head and

body all round izieux	 Lhzt with creenish iridescenee."

(17,1).11). This eau from specimens collected in October and is

typical of the 'sinter pet e. in sumner much of the iridescence and

sheen its lost, the pelaee taking on a dull slatey black appearunce.

The underparts ere duller and more plumbeous. The young are a dull

sooty bleak. The feet and distal portion of the thug ure white, the

amount varying bw:nleon incividuals.

UOLTS. Two counlete chnnges of pelage occur in the nenus

IttemonYo each year, a summer cont ac: ,wired in spring and early

eur,;:er and a winter coact in the fall (30.121). Tho molt in au=
eroceeds frem the nose bsekrards in an enratic .nashion, forming cone.

spicuous crescent-shaped wnves, moving most rapidly along the back

and lagging on the sides, the enves becoming further distorted by

cane of rate, often overtaking lied running into each other. The

chance occurs Lien the old hair is forced out by the new, a thinning

und filling up : rocess, the new hair contras ting with the old in both

color and length.
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The erring molt is accompenibd by numerous waves end is rro-

trnoted veil into the summers two and three waves are often displey-

ed into July and Auguet, Ly October the eaves ere lacking and the

uniform elooey block pelage of winter is oomelete. However, by the

follouine summer the eloes is mieeing and a dull grey remeins. Only

the tips of the huirs are gloesyl wearing off of these tips egainat

the tunnel wells is undoubtedly the cause of the duller coat.

The youne do not molt until the change into tinter coat 'then

the fines silky haies are ehed for the mature coereers adult cover-

ing,

GENLT1C8 OF COAT COLOR. Color ebnormalities have alveye

Born 	 a peculiar fascination for man. In the earlier days tie.

sieneeions ouch us "eibino P or "melenistio" uero commen but no

further ettempt wes made to ,etereine the fectorsresponsible for

4eltee freaks. In the it three docedee the enimel eeratieist eats

learned much concerning the feotora involved in the yroduction of

coat color in inheratory enieeiss tut only u limited amount of vork

hoe been concerned -with eild popuintWns. To boat knoen eild pop-

eaetdons eenetioallys is Waaa0a, Genetioel enelysis requires

transporting the individuels into the laboratory eaintaireirg heath

ens vigor, and controlled breeding over a period of oeverel eenere-

tione. Teis offers r. oerieue obatecle for the socket eoeher since

no ones es tar as I could deterrei res has been (Able to breed these

Coescrial rodenta in oeptivity.
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:itorer and Grecory (19•p•300 ttacked the problem by the

inferences of parallelisms. Ilmerous	 factors controlling

the coat colora4Lon have ix en found in one or more laboratory marmals;

the Eonlay rats, 	 pirayepicu_a; house mouse, aig pine sluff; guinoa

Fig, C.L.s:Lq. IssLejil__:. ,t3,2; the Luropean grey rabbit,-27.ys_t..2.o L4111 agggrimai

end the black rot, 	 113 a	 t, g rtuc .	 Genetically, it my be

es.. , uneci that hozaolous	 12 re operating in the iroduction of at

lest CA3	 or the color aberratIons, these, having been inherited

from of.:.ivian ancestors.

Five mutations have occurred in the agouti series of alleles;

I Y AI 3;	 at„ Et 1, in order of doarance.	 a occurs in the ar.maet

resulting in the hair being a yollov. Thin factor i3 lethal in the

hecosycous state. The !Y allele occurs in all the :whorrAtory species

of rodents, musing e grey condition	 Li yel , ou or light colored

belly. The L a found in the mouse, black in.it and guinea pigs Cf.; U.SC-S as

yellou band to be ::resent on all heirs of the body. The allele et

occurs only in the zouse and rabbit, causirg a b3.ack-und-t4n condit4on.

The to of allele is a, non-agouti, in uhere presence the black hair

lacks o yellow (or tthite) band resulting in a black or chocolate color-

rd fur.

The normal. coat of c.ocket go. hers is typical agouti with both

bILtic and yealou sections on each heir.	 Tho timorous local races

eirfer frOTA one another in the tone of coloration, .frola

through c.cizixtures of red to the very 	 l'orma found in the desert

rt :'til a •
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Leturning to the ease st band ' Thwowxs raux; ;Aorer an4

Gra:-ory (1'.4p0C9) state:

"From these observations te may conclude that aztl; has

becma hcaozyeous for the blaA t non,,agouti (aa) condition, that

toe 	 sout local dierences in the frekAtancy distribution

or this mutation, that aclIzAzilt possibly bas,e	 .croentage

frequanay of -the Laitation t aiI 1r2 the locket gcyhor population

olsouhevo this mutatl,on occurs ' but is of relatively low frequency."

One other possibility merits Loantion et this tie, namely'

the allelic serivs which 4ffeets the extensin or black or acoo..

late, 0, E, eP t and 0. The allele 1,D produces ewtrevle extension,

the yellov, bend in the hair eeing eicr cow:pletely la,s4ng or be

ing present t a very narren Lund Y4hich show; on only a ftm huire.

This gene la epistatic to tho a4outi factor. It :at; bean found only

in the rabsit and black rht« (19,i-015). The allele E re u14s in

the nomal extent of black or ch , ,coIate pigment thri,ugh the coat.

'Ale third aIlvla eP oroduces partial extension, the black being on2,y

part;ally extenCed t.rouon the mat t me in tiro unexteneed portion

producing t. Leintaing	 the allele ep the coat is rkii.

the L3aek or ol,ocolate being not at all extended«

■4*.t oliFona of l'ho or.22,41(20Tfru3 fro's. TillamGok county, Oregon,

display a varied aa unt, of "1.elanihe rbin:ing from t darkening of

the mid-portion of the bsc to en al.parent hls-k, lio.ever t clo'ser

obJervation discloses 4 clacwate rat4or than a i.urc ela-A color*

.,„1, 	-‘," •
	 tFrf!rWtl'.grT4*,77: 7--107t77.-,,
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even in the d4rkest etecilien. Undoubtedly this concition of the cost

is the result of E l) ; no yellow bend is arparent on any hairs. The

ciutstion arises, could this extension gene, L, etlual in intensity of

black thst produced by the non-agouti se? The taxonomie relationship

of the tuo neizhboring forms hgalAma and 	  hi not been saticfac-

torily worked out, bit some relationship msy exist. If so poseibly

the Lgasam2 coat is an intermediate step in the formation of the

Ill= coat in which no trace of chocolate has been found.

LYOLUTION CT= MAU: (;UeR itha. Regardless of whether

the black cost color of azar is a result of one or the other of

two gene actions, that of sa non...ecouti or 0 extension, the Troblem

still zemins as to holy klie factor for black could become fixed in a

population, excluding entirely the nornal hroun or agouti.

110 black forms have ben fonrA in most species of 40rg,

MAI /q4)10 0 loW l'`reaiuency of the blick pi1343, other species have a

v4riable fre4uency, higher in straw eections of the population than

L.n oLhers as is the case in LeQpnis. The extreme la approached in

uhich a high frequency is maintained, an exauple of tiiia being

arlaik2, Krer would complete the transition rith a frequency of

1GO i,eroent.

While it i realized that the species is the result of the

total genic constitution with its coDplicated interaction of con-

stituent genes, e are hee celving into the relationship end poss-

ible means of eAshlishmest of a ingle gene, in other tords, the
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evolution of the black color phase. igumerous factors affect the ratio

of a eerie vithin the pooilation is en-le; their effects may be addi-

tive or subtractive, may establieh balances of ratios or destroy such

belLnoes that exist, may ripe cut retie or cause fixation of that

gene to the exclusion of its allele. Such rectors are tFcse of muta-

tion pressure, chance, algretion, size of population, natural selection,

und linkaze.

Mutations, and chroaosonal changes, are the first 4tage in the

process of elution. In the early sta t=es immediately folloyang the

utation it may becoAs lost or increased in frecuency. If not lost it

is acted upon by eelection, mizration, and gtogree44io isolation.

The process of evolution Is one of several or all of these

factors intoracting at the oar ti; yet vie can 2,etter visualize the

rho/Km:non it each factor is consiceree separately, then again synthe-

sized into u owcplete picture, keeping in mine altays the application

co the species unuer discussion, alcl.x. First we X 4.11 consider Lute-

tion pressure.

The presence of the mutation to black has been noi sicd in many

species of Thonomyu. This pattern indicates an unstable ?erne, inherit•

ed frola a co lean ancestor, t:',at mutates independently in each species.

hen 1% consider the likelihood of a new mutation booming establiehed

in a po,ulation ue find the cards stacked against that mutation; only

4 fret; normally bona.* established. Mutation pressure is a contrinut-

inc factor in the ehrly establishment of the mu ,gene. otover, viaen

Lhe frequency of the nary acne re-caos lar,• r percehtae of the

P



peeuletion aaiteonal mute ton ereetaire begine to lee)se its elenifi.

oence. If, for inetanee, 0,5 of the popif 	 carries Ile eueutior,

4

either in the hateroeyeoes or ieemozygoue state, one neu reoecurrenee

of the eutetion is rot ept to zeterielly eltetr the belence already

eatehliehed.	 Vie muet then icok for other fectora than mutation

preesure.

The poesibility of chance is oaten overlooked. Ail unimals

rroduce my eore offspring than oan nurvive to the follozine year

if the eopuletion level is to remain neerly atationary, Aceording

to lierdy i e formula, a genetic belence beteeen ellelec la eetablished

end theoretically thia :multi be raintained eertrateon after genera.

teen. nouever, according to Dubinnin end Roultschoef (3,e.161-163)

chenue, or the ecettering of variability to use the worda of tobehen-

alw, mey result in the eoepleee less or a	 eutetiens and doubling

the frequency of °there. iet eh: Jo sew tier eeie f-ator of chance

:ay be of greeteet EtZ iutence in cetabliehing euteeien euat the

criticel eteet, or be lea gyre* tee enemy pereetreting ita annihila.

ivon efter t17;e eene eee beoorle eell cutablished chance does

not couae to oeerete. If the eene feeepeney is teaaneed et 0.6, chance

eieht throw this freeuency in and one eenerateon to 0.7 wilixeu►zin it

eould be ki&j4101 teat:need but et teis nee level. Chance alone could

deeeueee	 feequency until the lo ea of the mutation, or inereese

the frequently unti.1 coepluee fixation is re:lobed; thus, both axation

end loea of 4 t;ene eithin a poielletion could occur eitLeut zelection,

uteteoe ereeaure, er eny other lector,
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l'eulation size is also u criti•-1 considerution vi•h the

vuribility due to chance. "The ,moiler the populAtion size, the

more ru:id is the scattering of variuhility line the oventtra is

 of genetic unIformity," stateh Dobshunsky (4p.1(6). Ilamag
LLsK would justly be considered u spec,es with 4 OW411 poi.ulation.

The total area occupied is net extens.Lve, and within thial area the

species is lizIted to a very =all ecological habitat in watch it

may be freaxent, rare, or occurring not at all. T-is is the condition

today; when the alteration of the native country by wLite ran la

viumlized it is ap-zarent that more area suitable us habitat is

available now tlu-n w%s under the original coneitions. Chance, then,

would seem to be cue of the major possibilitles amongst the factors

controlling the evolution of the black population.

Higration would tent; to neutralize she shift of berzunt gone

rutios away from 1:4-z. of the surrounding forms. It ih difficult to

conceive of i.ny extensive omount of lAigrution into the Inc4ient black

froup. , 'asst, the pocket gophers 6o not show meeting	 and

subse;uent genetic mixing, this being a trait of the ettiie cenus.

becondly, the go;.hur is an andm,1 of low motility, tx-lOola leaving the

confines of his tunnel syhtea.	 4,ny gol her Digrating inta an area

previously occuied would	 stiff cou:etition from the original

ibru which hus alreaey alas.: its niche so comFletely th.at any of

its (An kind must, of necosaity, periah in the competition for living

al,ace and foce, Taerefore, it ueelLa unlikely that mition could

i ithy more than a min.-ir role,	 tLato in the for: lion of 4 biE4Qk
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seepcies.
The part that natural :,-election 'lays in the formtion or

1,:ult,Itu;:e of ialima ..Tecies his been emphasized rei*Jtteels

Fur mF..ny species this io true but the premise is not a blanket to

cover L11 forms; our goiter 414 be another exception.

Ologer s s ecaogical rule, apilying to tam blooded verteb-

rates, otates that the melanins increase in the warm and humid

p.rto of Liao range while reddish or yellow-brown phaeoaelanins

;.revuil in the arid cli.1.-.tes where the blackish oumelanins are

reduced (16,p00). The pocket cophers, in 'enrol, conform rather

nicely to this rule which may be ex;.J.inet3; by the selection of the

more conspicuous individuals out of a population. But it is a little

noro difficult to expiuin 1-re presence	 black folus in an area

noruiliy occupied by dark brown forms, not to mention the uumi-urid

urchs of	 in daylicht, the black gophor, casting out dirt

at the mouth of a tunnel * would be snore conspicious than a brown

gopher. On the ()tier tend, the dark goiter could lie better protvicted

from pred.Ators, especially owls, durin; hours of darkneeo A.,11 the

li;:hter those.

5iiice 11;iax seadom 4 vears above the surface excekt when

expelLing dirt fram its systee, it diA,Zati unlikely that any extensive

4aount of selectLon is exrted. In fact thie lack of selection could

well be one reason for the allowance of aberrant characters to reach

Pull develot.nont.

Tke length of tine re4uired for u gene to bccoLe fixad, even
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with a selective atvantae of one ; yreent over ito allele, which

roLubly is fur in excess of the ae-ective advantage, if any, that

la i resent, is in the nagritude of 1,001,742 generations to prorees

:Yea a tretiuency of .01 to 99.99 errant. 6ince the pocket gopher

hus Gn annual tweeding cycle, better than a million years would be

rok,aired for the f1x4tdon of a mutant i eno by selection alone! The

irecess then would antedGte the piddle of the kleistocene ;etriod.

Linkage of the game res7orsible for black with another of

bolefit to tho individual, and the population, cAnnot be ruled out

es a possibility.	 Uomver, it is impossible to doter, ins if this

ftotor does exist in the case under discussion.

Of the vurious factors controlling the rate of fivAtion of

a mutation, the chance souttering of variability has probably been

most effective in esteblishlng the Gberrant black coat in riier to

the exclual,on of the typical eild type coat.

VOTTING 4UTATiON5. Typically the pocket gopher displays a

variable amount of white on the dists1 portion of the tail and the

feet, often up to and includirg oho wrists. Soxe white ;Irets

usual4 i-reaant in the vicinity of the cheek pouches and mouth.

This condiCon as found throughout the genus TholIwys. and is very

li ; ;Irent In	 standing in bold contrast to the black wet.

lurthermore, a goodly nulliber of speoimens show udditional white

spotting on cone portion of the body, the conaitIon boing found on

)7 of the 96 specimens exs:Ained, a frequency of 33 1- ,ereont. The

o°ndit;on varies frog one or two email spots on then midventral
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seerece of the cbdomen to eetensive ventral elite areas, often

ceeeecting tith lees end feet, extending foreerd broedly over the

COUe and mirroring to t nieedorael stripe from nose to between the

The eenetical exIlenetion cf spotting as described for lab-

oretory aniteale is not eimple, bearer and Uregory (19,p.310) apply

the Dutch slotting of Castle to the spotting of gophers. The eerie°

in rabbits contains three alleles, Du, de, and du°. 'Du is the

unspotted condition, de the white Dutch, end dud Berk Dutch, The

conic interpretation of the Dutch spotting hoe been controve•aial.

Gentle and kunnet both have investieeted this condition; their fine-

ings agree in eenerel but the two nen hold different views is to the

nuelex of genes and their interreletdonshipse i eannet believes Dutch

elotting is the result of multitle game; four different elielemorehe.

Gentle eacumee a single vet of allelee are preaent; the treat uvount

of variation betueen the- derk exereme and the white exereme is the

exprecoion of hetcrozygotes. According to Cevtle l v chart of eredes

of Dutch °rotting (?, plate 1)	 of the epecieene of aeez ex: pined

fall into grade 1 Dutch; ranging from alight to moderete amount of

ventral spottille ..! eith more exteneive velito on tho feet, throat, and

cheek pouches, and occasionally a few ecattcred white hairs on the

fcreheede One specimen is crude 3 Dutch, with a moderete aleeunt of

Li.ite on the uneerpurte, a eew white hides on the eidedoreal line

Lair y between the eyes and the cars, and on the right aide, an

extension of the ventrel white in a broad stripe up to the mid-dorsal

AVWeii,1411ffifflifIWWitte;
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lito in the Oelt rea.	 The 4 reduivir47 speoinona Lill difficult to

pl,cey ioAericr to the heuo region they corresond vith greee 2

Lutch, but hulle Liteu 	 throat, nose, tangy nid.doraul strloit extend-

ink! neurly to the region of the tiara us in grede 4 Lutch. Lateral

,;(tensieha cf the ventrul ure	 reach the flank but co rot eau arch

the lUd-dore41 line,

Inother epproach zay be ode by v4iy of honologising the gopher

eith the nututiona found in the- Iwte:;e euse, Llw4 by driinceerg

(12,p,4d-66).	 This uttuok nould tleAtti: soneTliat L,ore reasonable

Ahoe the gopher end e:ouee ore no 'e closely roluted, p1 y1ogenetic-

,11y,	 ure the gopher und r obits. at, the tentle tine it aheuld

hot Oe overloeked thet these 617o explL,n .ations tgo-y be nerely differ-

ent interpretutiona of the sane phenomenon, Griineberg oWtes i;aut

okoLting is the result or e receaaive •na s t the Ihtnotype in nice

Leiny Oxon the name piebald. Lice ehich have been :sound to •

ho,..eaygous for a still int*y diffe • uide4 as r^gextio Lho trite: arous

of tileir coat, ehe result; of the k conplex of cenes, eetLAited to be

Lt lea!,t three in mincer, such 	 ene4 are spotting =2.enes in their own

sense. To further explain ttAA ploture of the interaction of theao

cones t4e s:Attea (-.55):

"In the abgAim:e or the "k" VCIUS, that ie in the
preence of their nor:4a1 ullelawr„-ha, s la ult;zat
co-pietely reoesuive to its n„,r1.;u1 	 Ln
the ether harii, the "W' 61"iei4 are al.:.oat rece4Jive
in the uhaence or s; however, on un u/s baciround,
the z, ore semi-doizinant„ 	 other norda tis3 doz4nance
of as ie iniausneed by the preeenoe or to tecnee of the
"k" .J. enes,	 do:tine/5de dr the "k" ,'(ma
it 	 lAy the -A;resence or tAbacrica of e.a
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The ilik a complex is thoujht to contain .bout three genes uith major

•r;ect snd possibly r:everal ot:ers rich minor eilects. :.vein the

major enes, houever, have only a linited effect singly but com.,

tined mEgy have a rea ter effect than s.

Thus, follovimr ULu e=planatlon, u variety of spotting

tould cel-relate Ifath the constituents of the ; ::ene combintion

from the Losic patUxn„ the distal gxrtions of feet and

through a •reA, number of int(xnediete combinations until Uth s

ern the full oemlimnt of "k" Berea un all hie Ilenotype is

secured.

This explanation is further enforced by the findinEs of

i.arto and Luestis (5,1).245-240 in lkild populations of l'emmoua.
In hreeding experimants thecz found that thite star, a patch of

hairs thite to the ba.;e, on or near the mid-dorsal line &bout hiar

.6u been the eyes and the pinnae l was the result of interaction

involving multiqe	 A wKite -:untral spot tom found in

starred mice more often thin mild be exl>ected by chance associat-

' on ,

it would seem Vlat the presence of multi-t.le cows tith

in: Laid cumulative effects is t..e m,—t tenable exIlunation of :i jotting

in al 

LXTENbiOb OF LAAN	 One of the starting points in the

study of aA7	 is the :in,..uiry into itti (*cruet ceogrwillima
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diatribut:Lon. A complete comprehension of the ranee of en anleal

receeeery before eubatentlal correlations on be determined as

to the relationship of the enieel to al its environment, the

to,logyo that unieel•

eeileY (4,14256) lists the follouing dietrebutionel reeoress

venoen only from neer the mouth of the Uepqua Liver, 	 e.on and

ecottsburg, and in the 6iuslaw Valley at Lepleton, Deaewood, 10

sales northeast of loteeteod„ and kercer.° :ivaton, Leedwood, end

eercer are ceampleo of vanishing refereece points. in the early

lays poatofficee were often located in farm houses ecettered through..

out the coastal areas, tlieee usually being near the fee routes of

eeeese to the more populated ureas. The fermer and his family eper-

eted the poetoffice lareely 60 an aceomodation to the neighbors in

hie' vicinity. Since the advent or improved roads ene better means of

trensportution =eh of the area enjoys rural mall service. The emit-

o,fices hove ceased to funetion, eecept uhere teens eeve become es-

tebliehed. For	 fee, the numee still remein on Lisps, such as the

enited etetea National orest eervice =To, iiercer eay be loceted on

tie nep, the farm house atIli stands but is no different from many

°there round.ebout. Unfortunetely other :Tones are no loneer on Laps,

the best source of information being the old tiers eho can reeember

beck uhen--•	 locetion of eeaton will be discussed in doted

later. Deaceood sea neer the confluence of Ltedueod Creek with Like

ao-e 4 ilee noeheaot of etieehome. The locLlo, 10 miles

rortheest of Leadvood, eould then lie in proximity to Triarele 1,14ks.

rTnTWPPos''' ,••
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During the sumler of 1948 much of the country lyiniz vest of

the sumnit of the Coat Re.nee from the Yaqu1na River drainage south

to (410S Day vas traversed in search for uopulations orrlAc. The

followinc, tAhle illurtmtes the localities r;.74ere specimens vere

collected.

Table 3. GGTOt '; ‘1,Ca715 O' 96 Tao'
La1c . remae Iucature Total

kercer Lake, 6 mi. V.,	 ;:'1Calit Crei:on4	 6	 9	 19
China Greek, 13 I. V.

:lo, Cregon	 2	 2
t	 big Creek, 14 mi. N.

ilorence, QrcEen	 10	 12	 2	 24
Tennile Creek, 7 mi. a.

Iects, oraFen	 6	 9	 7	 ,..A.,In
Yochats Rimer, 7 mi. L.

Yemsts„ urczon	 1	 .1

	

..?	 4ti,
Indian Creek, 12 ni. N.

.pleton,	 r;rc..„!on	 29	 3
talker Creek, 3 mi. NV.

,:....iaplcton, 	 .i:'on	 6	 1	 7
apuis 9 mi. NI:.

avziashone, Ur eoon	 1	 1
Paris, 14 ni. N.

Cregon	 2	 2	 4
Lobster Creek, 8 ni. 6D.

	

3	 5	 2	 10

'Tne ..hove table indicates en extension of the knoun mnge

northward to the Yacliats Liver and the Alsou drainage area, about

1..uen4	 Lirline beyond 1,47evious records. A considerable area

further northvard riokL44.2;4i to be starched., the Big Elk, Ye,nina, end

i1 tdrainaebe lying botode	 ILLLI;	 te southornnost knoval

nave or	 at Levils Like in Lincoln County. Trapping three

Liles moat of 14.10ba, 1;enton Count:i, reveled the ..i.rosenco of broln

,•f-4-c,;73541.'";, Art.	 •
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ecehees, eeneatively referred to the Oregon pocket gopher, Leamyg

Ou:.911g1 =Lamella 1:ive specimens were taken on a steep, crazed

hillside in Loveebar l963. Aleo not positively identified ie

block •ophor collecie!d fro: the top of Lery'a feak„ elevation 4097

root, 14 W 1V2 eoutheeat of Oorvallie end 9 mabo north of northeast

from Alsea, in Pueteet, 19t,2, by the author. The block condition of

the leleee is intermociate boteeen the darheat bta=ua and the pure

bleak of nk,r, just a truce of chocolete is noticeable and only

under eagnification of the hairs. return to Mary's Peek in the

freamer of 194 unfortunetely did not result in the locetion of

additional gophers, even with an exheuatIve search of the prairie

urea near the uumeit.

Dailey (4,14255) places s pecimens from Aluea with beererus,

end, of a speciseme from dhilozath, 5 miles west of Corvalaie, and

one from the tee of "Chinti:Lini eountain° try's ek), he saya

these are not fully typical of bgaiwza; but can be referred to it

bettk_r than to any other form. As yet not enough materiel is at

hand for a tiriXOnOUC inveetigution into this perelexing erobiem.

Groeely, it eppeurs that laamma extends south along the margin

of the Ullemetto Valley and breaks over into u aiudaer type of

habitat in the upeer Alsea vuLey•

A thorough search of Grass Ucuntein, elevation 3612 feet,

loc4tad 5 meles northeezt of &lace by Alex talker revelled no

cophera are preeent in the graaey areas there.
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There seeLs to be no visible limiting barrier to the north

of the rhnge of EAL.,E, vhe illysiovraphy of the area is oontinious

to the north. fLajdr streams are few and not large enough to pre-

clude chance crossing during a prolonged period of occupation of

the ;resent urea. 'chile the entire population is broken up into

cmull discontinieus, completely isolated populations in the valleys

by the inti.rvenin,3 dense forests, the gopher has been able to occupy

ti esa .%reas and in the wme sense could extend its rare; e further to

nen, unoccupied cress. The vegetation is uniform, adaptations to

specialized food or soil requirments could be easily Pi:it outside

.ho present range. The answr, aruin turning to theory, ray lie in

toe fact that this is a young, expanding populat-on, not yet attains.

ing its maximum range.

Lastuard the range is bounded by the up:er val:eys of the

coastal draintwe systems. The pore arid conditdons and accoapuny-

in3 change in the vegetation prevents an elttension of the rhnge

into the Li/lamette Valley. Loin the periphery /mu riot been adequate-

ly covered. The published record of 10 miles northeast of 3jeuemood

i laces the locality in the vicinity of Triarki,le Lake, the most easter-

ly record to date. Lobster Variey in thich r e was taken heads

at the foot of Prairie itioant,in. It would be interesting to pack in

to the preirlo arct on top in search of further records. U4XiLUM

elcvhtion is 3,437 feet.

5uuthtJard I round no oulonius a-Juth or the ,:Ausiav Liver, une,

da..;ti of the junction at iiuisshoze, couth of Lake Crtok. lee wror

)00-,..ado
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reaches of tha :#1usla% boyonu this junction remain to be critically

emanined. hearer the cot,st the area Ajacent to U. 3. higuey 1C1

u40 adequately covered, side trips were made in to Canary, 5 miles

sauthwest of Florence, one up Omith Livcr from Gairdrer ot the

pouth of the Unkqua to ;veneer Creek. No gophers. south of the

Umpcuu the search uas carried to Coca Bay, then up the Walloons

Liver und :tut Glen 4;reek to oilver und Uolden a11Q. Nothing but

ooles. From ;f,cottsburg, on the Umpqua, a trip was re southward up

Creek to Loon Lake emu 4s1 lley; more noles•

The purt played by the iu1iitivor as u geoLmuphical barrier

cannot be evaluated until further collecting is conducted along

its upper ree.cheu. Conceivably thiu major stream cnuraa may limit

the soutsuurd extension of the nave. As taia otote;€nt brings us

into ahurp conflict with publiched records from the Umpqua drains,

this mill now be aiscussed.

CO,i2a.1(	 OF Pti.oL.U‘4L.Li LikNa. Returning to the original

eescription	 in it is noted that the new spec tea is described

from type and topotypo nattxial "ssarnn ;;leaion, near mouth of

Uspqua niver, Orazon." This atatement in in crror euton ti:as

lueatee on the L4luolaw Liver, Dot the Ur4p.. im. The nistako v.as

perietuattU in 4koiluy 1 s reVioinn or	 (3,p421). In

i..44z4,1a 91:	 (4,1,4,25(.) LiAley ,A1-ost corrected hicsolf;

of tau typo 4kedimm he s...ys, "601.10C -1000 Ut Lsauton, nee:: mouth of

Au3:1111 Rivtrs t:irecon... 9 , but, unoer be he.,,ing of distribution

444.. :.-bitat he	 in errs, statings "Inoun only from mar the mcuth

;,:nr7rtrr.T177trz
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or the Utapliu4 River, at 4ieston and Seottsburg, and in the 6italtm

Valley....and Mercer."

Inquiry into the correct location of Seaton led fro g one

Verson to another, finally an unidentified elderly lady said

"ies, 1 was here et Mapleton then a :Yost office was at Seaton,

ebout two miles up river from here," Mapleton is on the 6iuslaw,

acaton then Iles 2 toi3es northwest of Mapleton and near the heed

of tidewater. Today there is no indication of the vanished site,

fieherwan s e cabin occupies the stream bank surrounded by a

dense growth of salm.nberry, tUrb.leberry, end alder.	 Certainly

there is no habitat loft for gophers in the immediate vicinity

ay the quickly 611cro,4 ohirg vegetation.

based upon the bAlief that r,,	 was present cn the Unrpoa

Opp.la) Este 41. specimen taken 2 miles east of Jcottsburg„

an ;albino rithout skull iAnd not certainly identi.fied as z22;=.

later, (4,p.250 as cited above, he Aterely clesi•natte .-;;co.As.

Lurg as a locality record without reservation,

v.ic.it to -..>cottstrarg in ,..ligust netted m.orts of first black,

• t'ven brown goi hera from far:. ra in the area but none tore caught

tritpa set in locations where gophers reportedly resided.

return visit was paid to VALL Lndingheie l s bulb fare on the valley

floor 2 miles east of .„icottsburg in Novemb r. This tame five

colhers were taken, the ,ivhite-toothed T;o6ket gopher, 1.1 4,cmuit'4 laktaLg

azsalza: ihm ormtr of the fang v genu:;..noly surprised, Le had

never seen ea tiro: 	 Vast he :.:cad tokon	 goi.hers
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h_ve b en the veadow mouse, ii1441;91,A2.

Lcologioally the findinz of  ott44) ).ouccCsn is not illogicel,

i,rea is more and than the typiael Lla= habitAt. Green grass

WAD absent in July, poinon oak, 1';-41 wild rose, Loati, and the oak,

ii4acus, indicate the Orier trend. 	 The soil in genral m clayish

bed baked bard on the hills eway from the riverhottoms.

Thus, the eeterzination of the correct location of 6eaton

end collection at 6cottsburc of another species lecves us ro

established record of riper south of the 6iulew.

htaTt..T

OY	 be Oregon Coast Ranre is

compoaed of low outline mountains extending from the Klamath

Wounthins on the south north to the dolumbia River. The rocks of

the urea are of Tertiery are end generally week4 though not uniformly

so. The detailu of topfk:rajv ere, therefore, in pert determined by

rel,tive resistence. Volcenic rooks are also present, intruded

into the sedimental these form the highest peuks es biery's kerik in

hentoo County, Lit. :deb° in Tiilemook dounty, bud bzc1e ouni4n in

Clutsop County. i'enneicu (9sp.0J-461) frwtess

The general aspect c#: tA.8 rune iu that of e dissected
pl,..thed or upraised :Jenejain.l. 	 The hilltol:s, riCze
end In adee cases 1 .,abular fea.ures Which set:trmired the nearly
level hcrizon on the seeimentery rooks, rarely rise ebove
:LOCO feet in norti&ro 	 'ell-ireserved
of peneplain are more abuneant in the northern than in '.;,hel
southern part. at and test from the hitCaer et..!ntral zone
the level of the crees eeelineb.... ihe 1..,eeke widoh rise
above this general level ere all moreenocks end ell, so far
an kheet, are of ineous rocked,'
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The wain fe,reem courses ere ouet end eeet, the Columbia end

the Umpqua cross the entire section while the iiehelee„ Ieqedee

end j il/314V eivere ere eo near the caet feet of the rerce that

divides of leee then 4C0 feet separate then from the Ullemette

Valley basin. In crows section the velieys chow a nerroe valley

contained in n broader one thich indents e peneplein. Some of

these older velleys heve beceee destroyed by erosion of the

ounger streams. The younger streena ere uide conteining conside

eble flats rhery the rocks are eoft, but are mere ore or canyons

rhere the •ocker are hard.

Alone the coast a nerrev plain, not more than one or two

milee tilde, borders the mountains, evieence of a recent uplift of

the land curing the ilelatocone. Since that time, 11 number of topo-

ereehicul adjustments Lave !:t en made in the lute kleiatecene and

ostelecial.Benson (13,p.14) believe that during elaciel tires

the ocean level lets levered 2(X) to 2/U feet; in this !hose the

streene ircleed deep valleys to Le subleurceo ejgtdn, erovning river

mouths For many nilen inlend, by the return of reter to the ocean

curitr deelaciation. The Umeeee end auslaw walleye ere drorned

for a disteece of eeeroxieately 25 aloe. A certain emount of

dieat,rophiam also hao creetee wareine along ehe coent.

The mountein runee ie of recent origin, et leeet eoste

Iccene; it ees of Gentle folds, never exeending high, By the

t lioecne the ecneelein ees formed, the etreten fleeed in their

eresent courses. Then La th s :ens lein see uplifted the Celt/414a

OP
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4 ne limpets, kept pace, cutting their present volleys. As mentioned,

in tLe AlUstecene the land stood high, than in aost-Fle stocene

egeie subUded to its present level.

krou the pollen woolysis conducted by Lro Hansen e learn

eenething of the vegetation in this region during postplacisl tires,

ofgecielly of the treed. Fro bogs on the coast he found pollen of

lod CaPola Pine s IlUMA SlakaLk, Douglas fir, LatludotAM-Ca tea-4=1)

postern hemlock, Lela  114., end :Atka spruce, itcee si-tCga.

glid represented throughout this period; the same trees ere present

in the imnediate cress today, (13 0 13.95.97). The lack of the regional

changes in vegetation he head found elsewhez:e is probably the result

of u relatively constant postglacial climate duo to the earine influ-

ence. The zarm„ dry perioe noted in succession enalysio throughout

the Lortheest is not here ineicsted.. It is posuible that the

dry period resulted in climatic fluctuations but did not elicit a

res;onse from the vegetation. , the precipitation cud not drop below

nor the temperatures rice above the optitium for the species present,

.ticcession did not take place. Uth the U581.111AUCte th&t the vegeta-

tion of the area has unSercone little ahunge in the pest 20,000 years

vs ,-ight esk the queution, just whet aveee uere evuilebie for oz'oup-

ancy to the pocket gohers':

"4:hownys Lia,E displays csrtsin definite habitut retiuirements.

irst that of food, largely cri4s..Ais end herbs that would occur in

na tural clesrings, and second, u	 dreined site, free from the

deker of rising wster tsblo or 2leei21co	 tSese	 nt a



30

in nind it la di tTicult to visualize extensive areas evalleble at

any ti s in the peat.	 vegeta ',ion of the area is the tense

forests, wholly unsuitable for the gopher; these fcrests mterd

over most of the urea involved. Waturul meadows tore perhaps

lamed vl ere the excess mat, : r present precluded the	 trees.

however, these tore likely 3	 ted in extent, ranging from marshy

concitions, unsuitable for the gophers, through trier stages until

this ioint una reached there the eli , ax type wes best uble to exult/ e.

This intermediate area is not given over entirely to grasses; such

trees as reu elder, blnus	 and ehrubs as thir-ble berry, fubm*

purvifloruq, and sali,,on-berry, Uhela 	 	 thrive thereon.

The ;-,opultons of nIgcr ptrhaps hung on by a precarious groats;

as all-Jute and vegetation fluetuated slightly the gopher probably

spread to new :.rasa us they beuume evailuble, and bee expelled from

ureas by the gradual inves_on of forest opecies.	 It is difficult to

viouliitze conditions that would favor the gophers before Lae eavent

of

1-14.N. The Inclieno often burned areas to inprove

hunting. The fire SUeeeJiliOU as we know it today would yield no

favorable habitat. The barren ground following a fire, iioule be

uuverse, food would be lacking. Soon the ..rake-fern, 'terit.JAIrt

if;4_LULI.W.4. , would uhace out the few grasses thiIt gained a temivrary

foothold, the fern loses to the dense brush, and this in turn gives

uay to the tree species,
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LLIdettlei. ihe coming of white men 1143 been u greet boom to

the go bor. Thu areas most easily cleared were settled firsts then

the forests and brush were pushed farther and fertLer backs men

u1vA,73 toiling egeinst the attempts of the plants to recover the

area by vegetetive eaccessien. Greaing und mowing kept the fields

eleer es =GLAD fields were continually being edded. Tedey it is

eifficalt to visuelize Lhe orli4nal coneition of thcee fertile valleys

but he and there a huge stump cif Douglee fir or western red cedar

still etubus in the middle of the valleys a reminder that these

ciunts once held the urea. U ceeionally sonic of the merginel Lives

Lave been neglected end the bettlo swings in favor of the vegetation

uguin; in the span of u few years the :otential hortiesites for goThere

hove venished under the cloeed cenopy of ferns bruell, end small trees.

It has been said that in mo..t p^rts of the country an strives to

Fromote growths hers he must strive to prevent iti

Logging operations are often followed by slush fires result-

ing in cleerince within, or on the Berg to of the forest. lie es have

seen, if allowed to progress neturullys the vegetation will undergo

euocessionel etecee until the eub-climx or climax vegetetion is

,vain restored. Lovievir t interference of mans and his donestio

stocks may ulcer or retard this succession. Lfter fires have

denuded an erea he 174.y seen it to gressee of his WU likings end

14th mowing or gruzing by etock hold eueceasion in check. hell

ereined hillsides ere often bold in this zonners offering the

goeher excellent he;xitat.

O

k,

'47r15"F7r",
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Thus, re see eore aieerly why tcologicel berriers are not

icon to the north of the range of thift opecies. The opening of

hebitet by man's cultivetion in the last century, or	 hee in-

cre.see more reeAdly than the inherent ability of the gopher to exe

lend into these potentiel homes. kredetion, inabilityto reedily

crosa rim one urea to another through the intervening forest

ruther low rcprcductivo rate, ell indieete that time iu the oesence

of the ebility of Lieu to extend its range. iopuletion numbers

ahuld new be on the inereuse.

VeReIN CeNlIteL, Uherever goe hers becoee abundant in tn erea

they wee in conflict uith an tight (;::20.40) found the Dulles

pocket eoeber extremely detrieentul in orchards. In tedifornia a

=n31_6E:ruble amount of control over go her populetions in farming

erees ia neceasary. The poiuietions of =el; ere amell .42d of

limited diaeribution und I found e,at few lermers even knew they

exiated on their prokerty• the mounds being generully confused eith

the nuch more ebundene mole. A few persons are ever() of their pre-

sence end apply a ecrtain emount of control, r6inily trerying. On

Lg Greek e kr.	 auia he had erapeee about 'JO eeound hie heuee

anu garden in the ;atelier of 1946. On the Yechets Lliver in Merch,

1949, a body aaked if the apoueed gophera were a "dif errant; kinel

ehe end her huebend troppec in their yard und garden. lime and

&gain, then I would seek yeroiesion to trap in ayetens *potted from

the re de, the termer eculd cony the presence of gophora, that le,

until I returned to diupley Lilo evidence of ceytereu. in !enema
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it nay be assumed that riza is not eubjected to any eprreciable

amount of control end then only in isolated and lkated situations.

0141,•.47Z. TLe moderate climate of the central Ore on coast

is the result of the n ..irine influence exerted by the kaeific Ocean.

i'ertinent	 ther nata is numnarized in Table 4 for stations in

end eojecent to the area.

The temperawre ie moderately lol and relatively stable. The

Jz,.nuury average is around 43 decrees. the July avere-A about 60

def,:rete. The maximum average to crature nay reach 102 derres

and the minimum fall to 1C or even one decree, but only for tines

of short duration. Last killing frosts occur in March and April and

the first of winter in late October and November uith a rowing sea.

an of 195 days in the arena sheltered from the marine influence to

250 days right on the cuast.

The precipitation comes largely as rainfall, only!! very

liLlited amount occurring as snow in :raid-minter. The rainfall is

disixibutee throughout the minter months, tapering off in al.virw,

rndused to around .5 ince or slightly more in nid-au:rer, and gin

increasing in the	 everage lies aomethere around 70 inches

of annual rainfall. The wintzr and spring rainfall is more than

ample for the veetat.r,on but in summtr the reduct;on approaches

the critical point. heavy blankets of fog occurring curing the

sumner materialiy increases the precipitation efficiency.

Iran_WeibL, lmnedietely adjacent to the caeai is a unrip

of chaparral and loermnole vine extending along t e cr hot. ,..yruce
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end healock also occur here. ince the black rocket gortier is

not found in this area we ulil l'Al.63 inland where Louglas fir Is

the clieLx species of the forest originally covering most of the

urea. In mist eituationa western red ceder is found and Dome

wetern henlock is scattered through the sorest. Much of the

virgin timber Las been scathed by legging end fires, uhereupon

all strAgoe of euccession from Wrren areas to climax forest are

nova aloparent.

Early in tie regeneraticn of the forest such plants us fire-

reed,	 and broke-fern are obvious, followed by selmon-

berry, thibleberry, and vine maple. Ned elder /till redminate

for a tie before the final	 bouglas fir again invades the

area. On marshy ground and floodelsins elder and uillou thrive,

sedges and such byercmorphic pie:ate as the skunk cabbsbe abound.

These area may hove .harbored ISMIS eresslenda, but now cultivation

has obliterated tile original coueiti.on, grusslanes now extending

fur more widely due to the efforts of man.

:ILLLS• The soil of the coastal rountairs of Oregon. are

clussified as ‘iAlbou •ne. Cuotihg fro Soils and en, (2C4p.1C45),

the parent materials are, "...shales and sandstones giving rise to

the .:4:eibeurne soils." Of the soils themselves "Durk broen friuble

suri:tIce soils sereuth a superficioi layer of forest litter, becom-

ing rich hrown belou and creding into moderately conpect plastic

suboils, yelloeish and :nettled with reddieh brown in the lieltQurne...

Cloy loum snd loofftextures pred=inete, Seiler and subsoils mod-
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eretely to strongly ecid in react1o ,1 st

Lk;I,CT	 GUiliLki	 It is interesting to notice

the micro-succession or vegetation on the liere coil eritelled from the

tunne,ls of the cophor l s subterranean system. The times ere sruill end

that:: succet-.'sion is not significant ;then %I. trtVRX-1 frOM the ;en-:11,1 vege.

tativo aspect, but this doea net des troy its novelty. At first a few

brint4416 irastIL:E0 to sprout on the lieuncip quickly covering it ccriplete-

lyt -then the veg,etation	 •Ifi surrounding zez:clov encroedaes upon the

i•oneera t forcing; -them from existence. The loosened soil, zith its

buried vv.7etative t-Aatter beneath, soon supports a wore luxuriant

growth of Cr46SCE, L:nd iterbc than the adjt,csebt undisturbed urea.

Urinnel duells at length won the part 1Z/eyed by borrowing

rodents, especially Th011041Vtis as ,'»tgeritu in soil fomation. 1:0 enui-

oratea the followivg, reltions	 pocket gophors to their environ-

ment, (1C,p.139-14) •

The burrou sys'.;owa hasten the Tte4;therini:: of the saJtratuu

by ci4rr:/ini; aLr l, ttetcr, ►116 solutes don into the subsoil

LUC rook Wil3Zv8s

The oubsoil is brought to the Bur:A-toe v.:here it is exiosed

to increaeed wea-theriag.

(3) The loose earth piled on the suri'ece of the ground way be

eroded and transi.orted by wind and %etc? to the ralleys

below.

(i.) .t'orous sofas retain utter for a longer tiste than k•aokki

grouth and gives it up v.ith cerre3 .4.ondine aloT.rtess.

'''''INRMIMMARNIORMINMEMPLOOMPF
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Porous, moist soil izoduces a fuller veetative cover,

thereby acting ea a further i‘vent in rater conservation*

L000ening of the soil and the permeation of it by the

tunnels admits both air anti water to the roots of plents;

the roots are better able to penetrate such soils.

(7) The vegetative material above the surface of the ground

that is buried. by the mounds becomies incori'orated to form

humus and increase the fertility of the soil*

k'acth of these statements is applicable to the black rocket

gopher. In areas Isere cultivotion is yearly practiced the effect

of the ropher is miniaized. The depth of the main tunnel system

is ebout that reaohed t7 the pion, the vegetation is turned inrt,rd

to form humus, the roil texture is loosened by cultivation. here,

rith hie usefulness curtailed, the pay extracted y the i:mpher

of creen vegetation and roots In con petition with crops and

livestock make him en undesirable silaracter. but oust of the oul-

onies of nier do not occur on such ercas, rather the greatest

T. roportlon ere confined to uncult-7.vatoe grazing lanes. T7re pop or

becomes here beneficial to man; the maneuvering of the eons end

oesultamt improved vegetation outeeighs the food conautied.

The usefulness of the •opher in turning over the soil is

readily api.vreut on the upper reaches of TcnUle and 'Indian Creeks

vit,ere the A horizon of the soil is shallow, the 1 horizon contain-

ing e consicerable quantity of shale pebbles. hetter than 25 Fer-

c, nt of each round in t.eso areas is composed of the shalo lehbles,



Sew exposed to au increased rate of weatherine.

It is interesting to speculate on the emount of soil mired

by the goihers. In en area well mul.,ted by gophers T would ea-

th,k t in a oar's tie the soil brought to the surface, if
si read evenly ovca* the ground rould be to t. depth of cne-eigth of

an inch, or a covering of sli:htly more then one foot etch centuryl

In adatton to the burying of vegetation by the v:ounds et

the surface, other orzanic matter is added to the soils et greater

16.0.	 Outtins -,re found in the dirt packed in discarded branches

of the systec, wore is found in the storage chambers, the nest

chaa'eer is lined rith fine 	 liven the excreta is returned to

he soil in special dol:caitory sites. Thlr:, on L lands, lands

untotmhed by the farmer, the gophers servo in a valuable role es

enrichers of the soil.

141111 1.4KL. ;:ix miles north of iloronoe and one 1:d1e east

of Lighway 101 -Mercer I,heo lies in a steep.oided valley. lhis, as

many other coastal lakes, is the result of blocking of the origiml

drainage by sand dunes to the vest. The colonies were pointed out

to no by Mr. Overton boo .l Who iu4s collected here for many years,

his specimens are deposited in museums throughout the country.

he first area visited was ez small bench 25 feet above the lake

level. 4.71 old clearing, It was practically token over by brake-

fern and wild blackberry, 'W.:93114yEarzlie in the small patches

of ;,rasa, uorLings I:ka-c to be founs.	 d. systems Verb observed



Lyre.'The second colony well strung along the valley of Bailey

meek which empties into the northoaat corner of the lake. Cne mile

above the lake the coitors were located in the tali grass of the

valley floor for a distance of at /east another half mile. Tho

systems oere grouped in the better drained sites. kifteen gophers

were collected without making a debt in population nuNbErs. Tlis

area had at one tie been homesteaded, cleared, then abandoned; the

old buildinL;8 are now ratline to ruin. The land is still grazed by

stock end the establishment of a iarre new dairy farm in the valley

will result in new alts rations of the area. The soil is a fine

Cork sandy loam.

(a:UNA	 China Creek is a abort strewn flowinp into the

ocean come 13 miles north of Florence. The blzdk +afters were found

on a tnoll rising above the chaparral to the eat and connected by

4 ridge to the risine hills behind, thica coverea by aloer-nd fir.

A small, erea had been ereded out for u building site, around the edges

of tu.s, in the undi5turbed presses and i-lerbs„ the gophers lived.

Not Lore than 6 p,orhers o ,.1 ed	 united area, uhioN. is on .y

one-half mile removed from the ocean.

SEG Ch.I.K. This stream rushes to the ocean a mile north of

China 6reek, 14 Anaes north of Florence. its volley is nurrou nd

near the Os:0..71 no gol hars are found. Upotream, betteen the third

e.nd fourth mileposts, aeversi smell clearings occur on both sideu

of the si;ream. here t.guin it; aub-mareincl farm area that hza been

ntry !'4'!!".!‘'r
7



lereely ebendonte. A fez boards lying around end en orchard or

tee indicates orieinel homesteed 6.10S. Today the ere  is wed

ha open range from cattle end horses which keep the madows elooely

cropeed. Bear and deer frequent the aren. The verioue eleeriees

are !ltd from each other by strips of bottoelend trees, alders,

tieeleaf meple, end fir. Since there is v very eerrow bottom to

the velley eost of the clearinee ere on slopes taxi benches, tell

drained th14X:i aczeptable Lebitet for 4.tr, The soil is of meditte

texture and supports a luxuriant crouth of veretetion. in the more

suieable lotions nirer le freeuent but the totel number is mall

due to the seallneas of each clearing.

JLLi CELLK. Teemile Ureek croseee highrey 101 6 miles

south of Yacht, Oregon, The valley of nmile i broader than

thbt or Big Creek, and scattered along ite banks ore small rms.

Goiter workines eere firse eneeuneered 2 miles upstreum from the

creek mouth and occupied cleered areee up to where the secondary

road leaves the creek to arose over to Indian Greek, sore 7 miles

inland. here the cleerings ere nut confined to the bottomlenes;

they eetene well ep the flanks of the velley. Grain: by livestock

preeerves the erase and herb comemition. On the bottaalandp the

soils are deep end loamy but on the hilisidea they become shellow

and contain sell epebbles of ehele. In some of the hayfields on

the more level lends gop4ere ure comment their mounde annoying

the farmers, especially et mowing tilze, The largeat population
•

or plFcr found In tiaatudy is located here aloe onelles
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VCLEI111.1";. Lctik: on information received from r.

by G. Jewett, the aearch for black gorhera roc curried up the Yechats

River.'6even niles east of the to= of Xachata a small colony .eas

found on the horth iork. The valley here is extensively fumed with

both by meadows and grazing pasturee present. The gol:hers 'ore

found in both. In one pasture the tunnels frevontly suffered cave-

ins by trampling cattle. In kiarch one of the fields ha been cul-

tivated end a fev fresh m,unde ::ppeared thereon. The colony ia

small, 9 were cauht and trapping diocontinued in raw of critically

reoucing population numbers. The soil varied from loamy oreek-

Lottom to more clayish red hillside 30115.

Thia creek Grains mainly from north to south,

entering Lake Creek 2 riles north of Zimi ,Jahome. A is part of the

4lua1aw drainage sysem. Lpproacning the upor streches frf:a

Tenmile c.reek goi.hera %ere locetee in the first clehrings.

farms on the upper rt,aches gave way to the larcer. =ore prosparcue

farms aa the creek ,rew larger and the valley widened. orkince

wore obsc,rved beside the road for 6 miles. The colonies were c ii,

the total yofulation ia not lare. Unmom hayfields may have ob..

soured any vorkincs aa observations were unfortunately confined

lareely to grazed slopes vdivre wins were more readily visible.

• =3,,Kill	 .:aeurching the vicinity of } leton und .Aaaton,

for ubich publiuhod 144tcri41 records, the rresonce of nir7 K, several

Guys expendod reuited in no colonies loaated. Witt, by accident a

elcarir', was atul4blea ufon in lhich the zophola 74411.e rather abunit.
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Located near E'lker trek one-half mile above the itliulllaw Valley

floor vas u lea:ad off urea, 4 acres in extent, that had been

cleared and planted to Port 'rford oed. 44r,	 1,113at,

by the lorest ,erviou in 1942. hois t surrounded by vircin tiber

141(. recently loixed lands was 6 well 1solatd population. The

plantation vas kept clear of fern and brush by crazing cattle,

driven up each day f.om a far4 down in the valley. kluCh trampling

resulted, uny system placed outside the shelter of the trees vas

caved in, consequently most workirs were confined to the .irotected

areas. 1Le trees, 4 to 3 feet tall, rere grid spaced at 10 foot

intervals. Also noticeable exe the corhscrew lateral tunnels

tenouth the iounds rather than the straight tunnels typical c. all

other areas. Although the runway systems vere almost confined to

area of the roots no damage to the troou attributable to eophers

was found. The soil wad bard packed, sovewhat clayish; the vege-

tation abundant but cicsely cropped,

LLALVWD (MK. Deaduood Creek, also draini!T from the

north to south, is a tributary to Lake Creek, the junction of the

two	 &u is smle 4 miles northeaGt of lashorie. A farmer 2

miles above the junction atated he had caught 2 to 3 goillars each

Aar in his farden and adjacent fields. I mile beyond 1 found

workings on u gentle slope almost obscured by a dense growth

broke-fern. At Alpha, 7 miles upstream from the junction, one

gopher uas caucht neur the crcek inc .....n4y soil. A	 other uork-

inea were scsttorea nearby, hillsides were unoccupied, the coil
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cloy says bnii hard.

lilVLIt6. A part of the Alsee drainave. this stream flows

generally fro south to north. Lntering from Leadtood Creek a col-

ony of gophers 'L round at i4riti, the first dealings encountered

on iive	 Cud uor kings noticed on the grazed slol,e up to the

road iud to the location of fresh mounds 1(X) yards beyond in the

flat valley dour. The vegetetion on the slope bad dried un, that

on the flat tap ptill ereen end suo.fulent. The va:Lley is rather

broad, much of it given to hay tith grouth so rank as to make the

finding of uorkin;11 difficult. ;None meunds. not positively identi.

Lied, 1.ere found 5 miles doenstreaa at iaher.

Lobster Greek, running more or 1e ;s from

oust to west, is a tributary to live Rivers. A 30 acre field ox-

tenting from a low ridge above the road to t e banks ' of Lobster

Creek had golters scattered tnrouehout. but only spercely 40, at

Lilkinuon ereek. 5 miles above the Lobster*eive Rivers junction.

The hay field had been recently acued. it udo covered with dry

stuoble arc only a iiihited amount or green blaoes were prescnt.

In another field, a posture. the workings sere more concentrated,

10 to 12 Llophers owcul,iod tail 10 acre field.

An old-tiner. solAt 50 years an inhabitant of the velloys

steted that when he packed into the valley uith hip larents to be

the first settlers there. both gophers and moles Kure present.

To the s-ottea gophura he applied the mum "Iintoa".

,road expanses or rollinG fields offer ni-er auple habitat.

Tr"Irr.'""*" Trir"



The velley is eell to the interior und shove en increuainc aridity;

the eecreeee in the cumeeregreen veeetetion coule well be aperoeche

.inZe, Laltiriff: poiet. The soils of	 velley floor ere eilt loemee

those of the hi l leidea cleyieh loem.

eakTATION Tv Thl e...131TAT

DIUGIN eeeALATU:e. The body of the pocket gopher is short,

thick-set, wry MA$3iVe anteriorly, the head is joined to the body

without eny conspicious conetriction at the neck. The bones of the

skull are thicker, more ridged eith greet nestles of attached muscles,

which are cor •elated pith the poeWon, structure, end apex-a y.:don of

the "ergo incisor teeth. The mouth is a verticle slit protected

by the furry lips which may be apeatened so ue to keep out the eerth

loosened by the projeatirg incleore. These ineiaors ere the et=ief

mechanise for digging. Instead of the hied f€ et being lerevr than

Use foeyfeet, as in most memeelo, the reverse is true. The forefeet

ere larger, eeuiped with long, tut ciewa; the forearm and ohoulder

ure heavily eueoled. The aides of the toes ere lined '4th roeu of

briaties that evidently serve in reventing dirt from puesing beteeen

fingtra.

The pooket gopher, in dieing, uees the pouerful incisors as

eiok to leoeen the ground. et the seee time the forefeet are active

in both digging end pa ;sing? the dirt beck under the body vbere the

hind feet kick it etiLl further backeard.

hhen the dirt hen aecumulueed behind the animal it turne in the
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burrow end using the hands to lee the feces forces itself along

Lith the Lind feet. It moves by Jerks, a fcw inches at a time,

et eech peuee it pulls its heed and haede beck slightly to reas.

berable the load.	 u final eleee the soil is thrown violently

out of the dooreuy.

klle digging or moving dirt the pocket gopher's curs are

cloeed by velveas end the eye 'Ids fit co closely thet bits of

dirt cannot, enter to rive diecomfort.

1011141.11T. 'sloe the surface, where the gopher is at hone,

it een scurry re idly within the confines of lee smell tunnel.

The short legs mekee it unneoeeee •y to e::} end edeitionel effort

in excavating a tunnel more than eliehtly larger than the unimells

body. Turning about tit in this nerrow confine is another proelem.

The gopher pokee its nose under and Luck beeeten the hind lees,

then turns a eomerueult, with e twisting eoton thet undo up eith

the enieel on its feet facing the oleoeite aireotions (61p.e29).

The gopher can WOW) heokeerds eithin its cylinder neerly as well as

forweedes in tells ehe loose, bagcy skin coneitien iu e hen fit.

Above ground the gopher is definitely out of its element.

Some forms till explore the surface ieeediutely adjecent to the

burrow mouLh for foods seldom venturing further then the length

of the Lody. Thla lees not been obeerved in illeer, in fact the urea

eround the tunnel mouths or4 Iii ne crewing of the vecetution. The

runeay system la left cm certain occasions; a male seeking out a

mete in her home at breeding time, and the young of the year

,717ROMMI
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leaving &lair Furental t.4.3tem in scaroL ok a site ef their awn.

U.ght reports outshine the LalJes pocktt gopher, Thoncmys knacTa-

122, in conventional amp traps set above r .round in cal orchard,

('2414,42).

7,here enovkall is abundant the gophers come illove ground,

still ►rotected by the smw above, to forage about. Chen the snou

.:.tits in the airinz “cuAn", forned ey soil packed in these tunnt:ls,

arts gently levered to the eround. in this w.y gophers cross rooky

inpenetrable at ea , to cocucy suitable htbitat tx yon f (10,F.142).

6ince anotTall vest of the 4= lt of the Coat. 'Lange is co slight,

and of vary snort turation, Utis above ground 6ovement in the now

canrot take place.

laC,i;eih_b. The cheek gouches are locuted on each slue

or the face just ounaide ok tne tauuth. They arc lined with vhite

fur on the inside end exude a jiecu.,i ar musty odor. These roaches

are used exclusively in irryin food, not uirt as is often error-

eounly supposed. The pouches extend bash ta far as tLe shoulders

and are so attached that they cannot bo completely everted vitMut

rupturing the retractor auaclo.

The retractor muscle, the platysma, arises in the Alperriciul

layer of the lunbodorsal fascia and the last tvo thoracic vertebrae,

and insurts on the caudal and dorsal margins of the pouch. The

portion of this muscle cranial to the scapula receives branches of

the facial nerve, the ,,,ore caudal portions are it swatted by the

to 	 branch of the 1-411.1-.y, (140.160).

zmn MLLIMMIAMIMMWesmimmoma.



Merries observed hew a live,sp_gyl aaninulated food_ into its

pouches, (18,p.19). L piece of food mac seized between the incisor

teeth, imredietely trunsferred to the fore peem, trimLed if necess-

ary, then passed repidlruerous the side of the face zsith a riping

.motion forcing the food into the open uouth of the,ouch.

tines both forefeet were used, one eet of claws would pull dorn and

eUt on the flap of the pouch ehile the other forced the food insiOe.

The pouches were emptied law drawirE the forefeet back to the re .r

of the pocket then mrried rapidly core rd, dumping the contents

of the sack in front of the enimal. .Sometimes several Ltrokee

were necessary.

Numerous trapped enimels died with sections of roots or herbs

left in the cheek Foushea. Lvieently such material may be carried

for some tii :..fore the 1 tion is reezhed uhere it is expelled

for etorege•

likan VII lagaUENT

V1S1UN, Me Locket i gophers are deficient in regards to the

sense of vision. The bright black eyes are about the :size of a glass-

headed pin, extremely small in coaqsrlson to other mamm►ls. Livirig

most of its life in totelderknee4 underround keen eyesight is not

eseent.:1, bil ;teen ventdri% forth at the mouth of his tunnel, it

is citioualy handicapped. A person slowly approuchine trod doenwind

of al feedinw gopher sey come mithin a few fret before be ire detected.

kerhaps this lack of keen vieion is in pert responsibl., for the

ESESK,*,,teRnigrar - "TrIMIEWMMIDEMETECMCAMMEML —2111111■11ZIRKIPICIPMPOPiger



48
pugneeeoue 'Actions of the go ter.

Crinnell states: "Its hearing is likerise below

average end seeme to be keenest for eourids of very low rate of

vibrations suah as jarrings of the ground.* (lesp.141). A soft

temp of the foot on the graund ie suffioient to send a gopher, busy

throwinr. dirt from hia doorvey, scurrying for the protection of

grtater depths. Lot on,y is this rinse valuable in protecting it

from predatory enemies, it must elso new) the gopher from trampling

by cattle Vieth often ceve through the eurfaee fecding runveys.

WELL. The sense of smell is reported as acutely developed.

Thin enebles the ropher not only to detect food in ita unlig:eted

domain but also to de sect ite enemies that nay enter Ito runey.

4 ,:epher =ekes Pieuozhies entered a fovher hole and in a few gin-

utes the gopler, ;.=t:2 2 lutes..ene, burst out from the other end of

a line of hills. The gopher evidently ield only scented the aneke

for the letter soon care out the hole it had entered and glided

off in another direction, (1S,p.18).

TOIXH. Long vibrisaae said the gopher in sensing its posi-

tion in the tunrel system. In adeition tectilo sense encines on

the reurly hairlees tail informs the gopher when moving backwards

&long its corridors,

..11-LUNESe Ole TEelei. The black pocket gopher shows little

eeerereeA of the eresenco of traps. The metal of tiie trep =net

often be contecteds as well ez the scent of the handler thereon,

before the trieyer Is releesed. Ever: in the case of a eiee5 in

uhieh the gopher is slightly ecretel.eds it till tum'elo to e reset
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us readily en the first set. This behavior in in contrast to the

extremely careful activities or the mole. An identical type of

cet gill but seldom take the letter, and any metal in the runwey

will net only a well buried trap,'

RUN RAY -a'eTLW1

EXTUT. The runway system, as indicated on the surface by

the mourn e, may very in size from auall *retie only 5 by it feet in

aim) to more extensive systems as large as 15 feet in width anti 30

feet in length. The system usually coneists of one to .erverel mein

trunk lines from which short aide branohee ascend to the surface

for the deposition of the excavated matcriale, The tunnels are just

large enough to eocomodete the body of the gopher, usually one end

one-helf to one and three-quarters inches in diameter. The tunnels

are divided into two parts, the ehallov foraging turmelu from 4 to

8 inches below ehle surface, and the deeper living, storage and

toilet level that lies well down in the roil. In excavating a

system in sumeer it mill be found that many of the lateral branches

have been filled with seal in :shish le mixed cut pieces of vegetetion

et/raped up from the floor in the movement of the dirt or added as

storage. Abandoned teunks us well may be plugged for much of their

length. This filling of old tunnels reeuees ehe amount or expouuro

neceuaary if the dirt .6:cis all to he dumped t..s meunda above rreund.

Usually near me flank of the system fresh mounds till be

found grouped together, a sign that new extension of the tunnels is

Wing mede in that direction.



50

The mounds themselves art typically cresent-ehaped from the

various loads of dirt being thrown out in different directions with

a final load plugging the hole in the hollov of the cresent. Ls/other

point of interest is the almost invariable presence of cut perticles

of rooter stems, end leaves mixed with the soil. A greet amount of

confusion is caused by the mounds thriven up by moles. The typical

gopher mound as described is not alveys readily found and badly

weathered male and gopher mounds are truly difficult to distinguish

with certainty. iresh nole mounds are readily identified by their

volcanic appeorence, the mighty mole bulldozes ell his dirt out of

the tunnel without over amearing at the surface. The result is a

taller mound of leas loosened dirt, in fact often the dirt that Les

been compacted in the tunnel while being pushed out retains its

cylindrical form to lie on top and sides like thort pieces of tooth-

paste squeezed from a tube.

PROX1ITY TO MLA OloTLUS. In viewing a colony of gophers it

is rather surprising to note that while the mounds are laid out rather

helter.skelter, still no two systems oone in contact quite the con-

trery, each syotem is a definite unit oeperated spetOally from all

neighbore. The pocket gophers are not sociable camels, their pug.

neceous rtzAttre would meke any contact of individvals diseereeeble.

Undoubtedly the transmitted vibrutone resulting from ecttvity is

sufficient to eetour the extension of other oyeteas from their

direction. This behavior is much different from thet of many other

meozolo ehere oociel contact io common. It would seem hit this
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behavior pattern 1.1mits the number of golhers occupying favorable

habitats. 6uxely, more than enough food is uvailable throucbout

the year for each copher, and wife from their inherent nature

sore indivieuels could survive.

wOVULNT OF otAILS. tech gopher slowly moves its syutem

ebout by the ebardonment of sections end extension of others. As

uell ass the foruge eyatems chiftimg, en eocou , enying new set of

deeper living ohembers mime be constructed. At Paris, on the

upper rive Elvers, old workbre mere loceted on the slope juat

beneath the road, but no fresh mounds were present. Cesting

about, fresh mounds were fount.: 1C0 :Tards eecy on the flat below.

The move had evidently been promoted by the cryiw up of vegeta-

tion on the aloe end a aubseeuent migration downward and outward

into :Ala area were green forage vat. present.

Wala RLLATsUBSUP. As one travels from colony to colony

it becones increceinely apparent that z,he situations occupied are

absolutely free from (banger of immediately rising weter table or

flooding. hhile not all well dr&ined, greasy habitats are support-

ing gophers by eny means, still the gophers are not to be found in

poorly drained or barren situations. Benchee just above the valley

floor are favorite locations. If the bench be large, the aide abutt-

ing aceinet the rising hills uuuelly hc.s suumpy tendencies; here the

Comers will be found out near the brink where the eater table has

dropped deep below to the s%ream.

Only on two 000asiona (luring the sumLer were gophers found on
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bottomlende that would be flooded is ederter. In both cases only

u abort distenct sepurated the goehers fie& VI* tefuge of higher

ground. In these oases it is erobutZe 'eeJet eberch fcr green veEe-

titian prompted the exodus to the fielees. ant. 6 euick return to

the erotection ufforded by the elopes 4th the first einter reties

is likely. Unfortunetely the einter reihs meds the roads to these

erees iropueseble end c further check it 4 110705 S

teTIViTY

The rotation of the eurth eeet the 3= has little effect on

the eife of the pocket gopher. It weeld eeem thet these rodenta

;York or slteF ‘,Len the spirit -ores them. They were treeped ht

ell t1_ es of the day, and the fresh :rounds to Le seen in eally

eerning utuest to ectivit • in the ni42t. Lei mounds nre found

under oonseruction in the eaytiee too. It 18 exteemely difficult to

formulate the pettern of activity :hen the enimal ie sepureted from

the obeerver by i inc./lee of earth.

Throw/lout the suer the ;others ere very active in extend-

ing their systeas. ireah mounds ere more ehumiaat after el-Jewess

perhaps the eoietening of the soil erometes renewed activity.

Unfoetunutely, obeervet;lons could not e curried on throughout the

hinters, but in Merch the activity sus far below thet of the ere_

vlous eumaper. £ few fresh mounds were found but moet of the activity

ee oonfired to repairing tunnele zreeiled by liveetock. Winter

ruins e'er) teed to euickly eeeh sleay freoh mounde, leaving only

the :..set recent to indicete the presence of the gophers.
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FOOD

Difficulties in determining the food of /lax ter() encountered.

The food is veil meeticeted before evalloring. Lerriam, (18,p.97),

courutee the etrokea of the jaw per rinute eultiJied by the number

of enamel cutting eurfecee reeches a total of 13,20) cuts each min-

ute bile tehe jeers ere in ective wtion. Upon ping this cutting

mill the identity of the food is completely destroyed. A lot of

short cut piecee of roots, temu, end leaf blades ere found in the

mounds. This is hardly en indioution of ehat i eaten as it may

be only the discurd, tarot nietr does not feed around its dooreeys

the food must coneiet of roots enoeuntered in tunneling 44.1d of

plants u1led down by the roots from the celliere This thinning

of the surface vegetueion progresses uithout any visible indication

from the above surface. Um) might bait, then, weut plents are eveil-

ebie for selection es food?

A section of meadow in the vicinity of several workines on

Big Creek eea closely exemined. Using the phytosociological clacte-

ificataon of plant toologiste the ebundence classes of very sparse,

sreree, infrequent, abundant end very abundant were applied,

Smell hop clover	 2-1161.1Q
White clover	 irla1121 mstaa
Black plantain	 ALL%	 r.....m.54Let&

False dandelion 	 L:Z=et1:11 t1119.

eurple ouls-elover	 Z,,e$1-te42e1IP

infreeuent

abundant

ebundent

very. abundent

infrequent
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June gra C3
	

L2t trats-nsis	 abundant

Velvet crass	 iag48 lam.tus	 ebundant

4,60CILTED gAgMAL5

The gopher is extremely pugnacious and there is little doubt

be does not allow other mammals in his system. ;Lbandoned systems

do offer movement in safety to mall mammas which mske extensive

use of these fortuitous tunnels. ;•t ).ercer LAte en Oregon creeping

mouse• lamIlla magalattani. woe caught in a Macabee gopher

trap. No go her activity tee observed in the apparently absndoned

system. Other maw-ells that may utilize these tunnels are the

vagrant shree.	 wyrsns Biammj Baird's dusky shrew,

9122Guru; esirdi; may deer mouse. Peronyaqua r n o iatue ruiduej

snd the small Gibb o s mole, Elm=14am ribbsli Ribbsii. All of

these forms I hove taken from ahendoned mole runtays in Tillamsok

county and feel the same utilization ;veld be made in the area of

The Townsend l e mole, i)cavarnia Itzoomi:iji, is far more n-mer-

Qua threughout this section of Western Oregon than D&gu, Often the

eyotems of the two mamaels occur in close yroxisity. on Big Greek
•

only 5 feet separated the two in cite field. The mole, being alsost

entirely inssctiverous does not coml.ete eith the gopher in uny say

for food.

kOTLITIAL LNE..IFS

No signs of neturs1 Fredat!ton sus observed in the area,
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therefore, tie ce.n only survey the forms present that eicht feed on

E •sx if the opportunity presented itself.

Bir.DS. Diurnal birds of prey that frequent the are& are the

eberp-ahinned hask, Aeoipter vtha ysjsz, and the tectern red-tailed

Leek, Fmtes borenliA celurue. At nirht the eels are potential enemies,

the horn aril, Tete 51bn eratinonla, end the dusky horned eel, let2

The Oregon bobcat, LeRz ague fk:alcietual hunts

mainly under the cover of dense forest and brush, but mey venture

short distance into clearings to oupture pocket gophers amongst

other meell memeels. Teo pet eels are found in the Goat section,

the Iong-tailed eesael, 1. tieteln fren,te.	 and the ?uget

Lioutd vecrel, 1::uetcla cico?renIA ellztesx.i. The western mink, Muctcla 

	  enewamenoq, frequents the stress and Lay runge out into the

adjoining fields.	 The Oregon spotted skunk, Svilceuit -Qh9naA letigtpne,

is else found in the area. Demestio doze ard eupecielly domestic cats

may to a toll of gophore.

On Tenmile Creek s trap and ceptured co her as dug out sand

erueged dotrhill.	 The anchor stick tas found le feet doves .l1 and

5 feet farther the re ins ere lecated, still in the trap. The akin

around the	 of the Way and the intern el or .ens had been eaten,

'-be front and rear porC,ong ere untouched. This rAa probably the

work of either a spotted skunk or a A.ek. Lr. killer, tho lives

mk,rhy, slid he had seen a mink chase and catch a Douglets'a ground

4quirrel,	 beeek;ii doucleei4, a fee hundred yards itkiy.
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Pus to the short perieee, only a fee seconds in duration, that

the gopher epeeers at the teuth of ita tunnel, predation can only be

slight. hotever, the amell cries of the Puget :::ound veecal vould en.

sole it to enter the run .y systems to capture a gopetr. That it does

so hee not been determined.

kLEALITES

Plebe taken from Itgaeam ni eer have been identified by Pr.

bubberd as ItakagLallia coniA and iozoLe kneta reeule. 1.AL:bLt.

tzlki coeie is u lurge flea, m:.lo 4.5 mm., fereele 5.0 en., rare, e

true other flea but also found on pocket gopher cernivores and other

smell anieele sLich rim the burros of gojters. The range includes

the Siskiyou :eountaine eeetwerd to the Cascades, thence northeerd

into Britieh Cclunbia, (15,p.226-187). This is u new record for

the flee on the cadet north of the 5iskiyoue.

iezella leeaWea reoula is another typical goeher flee, amullor,

Files 2.75 mm., fweales 3.00 mi., abundant. The range includes most

of the liorthweet; in Ore on it is comeen east of the crest of the

Ceecades, then juepe the Willamette Velley end is eguin found along

the comet on '4:met-eye beekt:erue, Thoepteve eonticojei hel:eri, end

Weer. Tau flea Lac not yet been proven a vector of bub.

Orde plague, (15,p.176). These pocket gophers are rotatively free

from flees, fresh cetOt epeciLiens till usually yield but 2 to 4

fleas, core nay be present in the runsey system and nest.

Lice, of undetermined seecies,	 abundent on the eolhor,
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es;Jicial1y concentrated :round the heed region. 1 few days after

prekeration of the scientific skin, the lice loosen their hold and

are visiUe wandering about the hair°.

Three speciuons collected on the Yuchets River in March were

examined by Er. Doneld Tuohy, graduate otudent in Zoolca, Oregon

atate College; no endopareeitee were found.

MEODUCTION

RLUTIGNSnIP or LATL3. Throughout most of the year no two

adults occupy the came burrow system but as V,e spring breding

season approaches the mules desert their otn system; and nave out

in search of mates. It is likely that enou:-.;h scent is left on the

mounds constructed by any gor:her to serve for identification. A

male could then seuruh out the foruae Athout the danFer of tin

unhealthy enaounter With \Sale other male. F.:-elm data ga-4bered ne

see tut 35 'N i ue and 544:azalea were collected, a retie of 3

feuales to each 2 mAxs.. Some females, then, mus not be fortunate

enough to ettract a mi.lto boon after rating the male leaves the

female, or is ejected, returning to hie syszam or constructi.ng a.

n one.

uir..t.urA3	 Two raacs co:I ./Gated !Larch 24 displayed

tclaari;ed testes 443 did 5 caught AF,r1.1 10.

did not short: ny onit.rgoast,nt or t:Aii yen.:

feztat ttkon tierch 21

1 orgens but in one taken

tixil 10 the organs -were creat4 GnLre,GLI, both internally, the

vagina an4 horns of the u -,.ertzs Ixa-0 thickened and dititended, and

exl.erzkAlly, the nip .eas .vere obvious and the eNterral gentalla

.,..itlitAl,swaseencessonsonrarrntrel 4 	 Mezegynamw.,,	 7ZTIVIMPI7VIIFT,711=7:,
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greatly onl4Ted.	 No embryos were pesent. TLis oanditIon is

440a1 of proostrum and 1-_cat (2„p.227).

There is	 ;11p in the 1k: resent data between April and.

July. One reaale V44 taken July 3 with embryos, the only record

of pregnancy. breLdi► g and parturition mue.t ozeUr in the inter-

veninz lapne of time. breeding in lute April and ay could be

expected, with birth of yew in may and June. Not more than

one litter could be produced in tLis times

The one plignant female examined contained 3 embryos..

system in which a female had been trapped yielded 3 nearly gown

young. Vaturarly those two rzinor items are insuificient evisnce

upon which to blaze any ,:eneralities as to the number of young

produced each litter. In other rocket gophers the average litter

of 4 is approached (2.N7P7).

FABENT-YOUNG REL4TIONZE1P. Cs Slane (6.p.430) describes

the newborn gopher as a 4t, stubby creature with short legs and

tail. The skin hangs loolely in :,rinklee and folds; eyes and

ears are sealed phut; the cheek pouches are but slight folds in

the skin. The eyes do mt open until they are five neeka old.

The young rein under pareLtal cLae until they are nix ueeka to

two months old. then they arc sufficiently develoce6 to move

about the young ascend to the foraging tunnels for food, and may

be taken in traps when thelr instinct leads them to plug an opening.

In an attempt to determine ig ::ore tim,n no animal occupied
•

a sincle sys4eL4 12 seta wort loft in place or up to a veea during

$.
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Aucust. Three juveniles wee removed from the semi system V4

meture rem le, the tutee lenEtha of these were 172, 165, and

170.4.. Durivc the same week a :nether curious ineident occurred.

Checking the :liet s	 :JornInc, the ilium of a trap VA5 found puehed

in'rd, with a light plug of dirt pushed up frou the inside. A

meture mete had been Ulu/ from the set two days earlier. Clear-

ing out the aet it ve.,u left no Checked agein in the afternoon,

yielding an irmelatUre gopher 173 mm. in length. Lvidently this

1ndividu41 had left how:, end rhile acouting around, sensed the

abandoned system, pressing past the trap it had mede itself at

hone, pluming the hole by wIlieh it !lad ent,:Ted. Thus it tea

eaving the labor of constructing 11 new aystem of its own.

Surprisingly no c:ei.n a. age ijroup can be assigned from

the external xeaeureLents. :ipeciners approaching the mindrum

size tore taken both in early July and lute August wad the inter-

Lediate size rroupe show no relationship to dates. 'hiss could be

expected if, ea suggested i the breedinc season extends over s

two month period. Furthermore the adult size cf 190 mm. o' larger

seems quickly attained. Only 6 specimens zith u total length of

less then 190 mm. were taken during the period -glen at least half

of the population should have been juveniles. kerhapa.the catch

of the yoeumer gophers was reduced a::mer,hat by the capture of

themore active and alert to 	 and re.toval of the trap lcavirg

the inIzaturea behina.

Seuvel maturity is reached in one year although growth atilt
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continues, perhaps through cost of the lifetime. At one year the

average length of the females is oore than 2(X) mm.s and males 210

ram. or over.

PCITLATIOr larr714-3

It ie always interesting to diveree from striot facts and do

a Attie Celvirg into the unknoiin; this ie must do if to vii to

learn the approximate population =Aber of the opeciea. It is

rather easy to estiote the number of gophers in a single colony from

the worldrys displayed, but the total of o single valley is tot z►

easily estisf4►ted. Then add the renainder of the range of the species

and our acs,suracy can be but low. Especially is this true when the

habitat is ex:rremely discontinious and erratic in distribution.

The percentage of the total colonies found is unknown quantity.

Revieminc tne ‘ vast year * excursions through the area 1 have otted

dotal renerous estissates fpr each craintge in vg-lich govhere were

found, this totals 2,0004 This figure is selected as a minbaum ends

allouing for considerabI error, a_ficure of 5,CCO maximum ca* be

selected. Thus ve arrive at an estimate of between 2,C00 and 5,000.

individuals of Tiono7r,,a N,s, ". present in the range of the species,

sane WC square miles in extent. Dice has ooncluded tIlat the 4,968

sciuhre riles or territory in the is 	 hills of 6outh Dakota %ere

inhabited.by het teen one rillion and five million aces PeroNyscaa

410=Q1lsaLgaza, (6,130.(9). Cur figures then serve' as a yard-

atick for compericon thcu lzh the orrIrs in o!Ilwintion he ..;eat.
1

1

.:AINIFIferfillatirMARKTIMTErrAffirriTIMMTWrin3M .-„
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ieCArittiLICTS

ii1e buys elreedy discuseed 'some Ohasea of population move-

ments, tat of a colony free dried up to rreen vegetation, and of

oovemtnt into newly irprovee habitat opened by cultivation and

razing. lioe re shall lack et the problem in a broader sense.

The mevement of a populetion is acteompOished by incividuala so ee

must look first to them. If minor movement* &bout a colony *In

he dioreoarded ee eight asks "Why should a pocket go After move

any greet diotence, often through unfavorable eebitatl e ever a

period of time conuideratle movezent, for ehith vice have no direct

evidence, must take elem.

When the yeuno of the year emerge to seek he ea of their

on they rill find the most favorable cites already ocoupied by

ehe eature members.- 	 they eender about, searching for a home
1

they desire, they must etrey off into unfavorable areas and once

aturted keep moving until one is ;ound or they perish. If tae new

area is only a few hundre yerds removed it is undereteneeble that

thie would be quickly found and utilized. i but larger journeys also

must be euceeeefully cempleted, even if less freouently so. Lven

in dense woode enough veectution iu present to euotain life, and

if the an ::l iu fortunate enough to escape disaster in the form

of owe predator, cOnaiderable ditituncc may be covered. of course,

if u tom colony is to be eetoblished when firally a home site in

nee territory in selected, a cete muot also take tho trip during

the lifetiee of the individual.

Vet.W4YVkt
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The freouency of establishment would be reduced with an

increase of the distance, a clearing 100 yards remved weld be

occupied in one ytsr or at moot before many had passed but a

large area 5 miles away might require not nany years but centur-

ies before the fortunate combinatien would be attained, The

clearing of veoetation by man in the last century has increased

the evailutle habitat far beyond the ability of the gopher to

expend over the intervening undesireble territory. True, popula-

tions would increase in size ond extent, but the ozovement between

watersheds is so slow that tiod has not yet allowed maximum ex••

pension.

MOLVID MOBIEUS

Acs with most studlice the limitation imposed by time leaved

problems atill unsolved,lrobleme not only of the species involved

but which, if answ►red, lould help our understanding of memmels es

e CrOUP •

TAX0i;Okie	 lbgagraa 	 now stands as	 ,0130-

Vpic species, the biliniteu to aurroundine species have not been

aoa.,uately surveyed, tae differences have ben noted in the original

description and now with our increused koowltdce of ran ;era and

habits, it is necessary to consider the siaalleritiee and possible

relationshike. i'erhops nice r would still stand as a apecies but

the east should ce cuade,

WoNLT.Za;... The gencotica of both the boack ooat color and

evava.011.34,..7.94<1.11,14T40112~11111JVARCZM6Z11743011
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spotting mutations have been explained in this paper by inferrence,

not by uctual erperiments. This speaies offers excellent material

for a geneticel study. Before such cen be conducted techniques of

catching the enimel alive maintenance of health end vigor over a

on period in captivity, inseeination, whether natural or ertifie

ciel and the reering of offspring to maturity must be developed.

im ever present caner eith wild species in the laboratory is the

eating of young by the moeher, if the young ure removed shortly

otter birth then they must constantly be fed and tended until able

to care for themselves.

LX ` Oi Ma. 74 now have adi . itf,onal information, L4at-

eriully extering the range of mica. The lleits have not been

reaohed, how high on the mountains WC'S it go, has the northern,

western, or southern lim”s been reached? Nothing aeort of a lot

of truvelling in the field it answer theme cues dens.

kbQD. V,* do not know exactly what foods are eaten, v.ivat

are preferred, andt are rejected. further indication would be

obteined by examination of food ouchee down at he living level

of tunnels. More indication tould be derived froze feeding and

condition experiments on captured animals.

:14"RoDUCTi.oll. i,ctually very little has been ac;eeeeed

purtaining to the reproduction of the species. it ore duta on

When the feassles become ixegnant, Eestation perioc, and site or

the litter is vesireble. lioth field co y i ctin and raieing
•

gophern in captiviey is eeviueble.

uw.wsa et.wawexametwaiwaremtermalett. szcora 4,■-....W.,7171/WIKCIIIIIIEMX1771,=SSZPIEMPTESIK -7.erN=En..,	 VMfgr'n'trr	 •
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IDERAI1OR STUDIL4. Tests as to the ability of the ro;ber to

beer, see, smell, its patterns of behctvior, its abdlity to learn,

those hove riot been actermincd. here ve could pry into the snit-Iola

mental ono psychological mukeup.

The above ere but it few of the possibilities and the most

desirable at the present. however, the problems that could be

undertaken are limited only by the tempermant. traininc. end in-

cenuity of the investieator.

A series of speciwens of Thomoua nlax rare collected

from throughQut the rance of the species between July. 1948, tnd

April. 1949.

The published range was extended northw.rd froa near

the Siuslaw River to the I:lasts River and Five Rivers and Lobster

Creek dreimge of the Alaea niver.

3. Corrections of the published range are as follows:

Seaton was located 2 mUes northwest of Lepleton,

on the Siuslaw Liver, not on the thApte.mt an recorded in the

original description end subJequent literature.

21122o;liyq nitgeer iu net found at Scotteburp on the

Umpquo. the reo.ord was frou erroneous identification of an

albino apedimen. The area is occupied by Tho7:1a:115: bottaet

2.eucodon inateud.

(c) ho valid record of Al;z:tx exists south of_ the

:Auslaw
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The coat color of 275 specimens known is black; this is

not a dichromatic apocies. The cones responsible for the black

condition may be either non-agouti (us) or extension genes CJ).

The fixation of the coot color has likely been by chance,

acattering of variability, vorking in a small po;:ulation.

Thirty-eiobt percent of the upecimens examined exhibited

a certain aaiount or white spotting. Castle's Dutch canes lave been

applied but Ctriinebere l s explanation of s„.lotting kenos, both H e and

the "k 4 co telex is more tenable*

7110^ 1 ra Tartr exhibits seztain habitat re,,uirenents•

tell drained situations and am la green [Tess and herbs. The ex-

tent of ureau meeting these zevirements were eriginally lirOted

but have bean ireatly increased since the advent of vIlite man.

Noe more habitat is avaA24ble than the opecies has been ablo to

occupy due to reIroductive ii:litakt.iona and low klotility.,

a. seldom subjected to control, this gopher is largely

beneficial, improving le 'soil fertility in most of its mive•

xew predators are offered any opportunity to :„!rey on

this gopher, It seldom apl oars bkyve the ourtace and does not feed

around the mouth of its burrca us to other species.

Zvomol...ars 11. E is relatively free from pa ::sites. No

endoparasitea ware found. iwo opecias of fleas, fa 

0044 and 	 ,Lgno4 	  and lice do iarusitise

species.
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.11. The lareedinn eon extends from April to kayo the

young are born in Mzty and June. Only one litter is produced

each yez.r,

12. A rour,h estimate place3 the total population nuacrs
of this species somewhere between ;:,00D and 5,000 individuals.
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Range of the pocket gophers of Itestern Oregon

exclusive ofkom.....Lagxakillijam,rm. After Bailey,

1936, in p&rt.

1 .	 West Coast Pocket Gopher, Xhomorza higarmg.

2	 Llack Pocket Goi:her,alorsya 	

3	 •kelier's kocket Gopher, Iumgas monticola 

4	 Lazam.1 Pocket Gopher, Thcv..043Ys EOtL221.9.

5	 Douglas's Pocket Goiller, Itaaneu 	

6	 Oregon rocket Gopher, Xamplaya
oronug.

7	 thite-toothed l'ocket Gopher, sulaug to,:•.4re
etic-A;104.6
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}LATE 1



-47TiammitaPPIIM!. EIMENIff2,01,:kWeots r illai-044.44*,..: —A-	 40,4440,Lzi,44.4440,4

r1.1411, 2

Routes covered .n this study, Additional

urea surveyed, both north and soutil, yielded no

colonies of Itomaran aaa.
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Fetailtd diszribution of Ih2P0m113 nli'qr. For

discu6ssion of wrious areas see pugeu 38 to 44.

♦ Recor6e4 in literuture.

• Colieuted in this study.

))) Lorkin.i,s observed, no apeoimena taken.
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PLATE 3

rarr.1412110M.



  

Na3..okiaatteoliia44,4,. 	 ilAfAl**MAW'	 4.v-4441=44o.

  

1.1.11.11 4

Juvenilia illmgag nAatx at mouth of burrow,

The black coat color contrasts rith expelled soil in

daylight; perhaps is of slight advantage during dark-

nee, Still tie selective advantage, if any, vier:ling

alone is hardly sufficient  to cause fixation of Vie

abnormal coat color, Posen with dead apecimono
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rum 5

Walt in Thomomys niger. The top specimen has not

yet begun the summer mclt. The second displuys u single

uzcentric m-esent ruve, the third two such mores. In

the bottom sidecimen two swims have begun running torether

poscerior portion or the body virile anteriorly amtht,r

weve is comenoing.

it
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Spotting was present it 38 percent of the specimens

collected. The top individual is the normul type; solid

black coat with distal portions of leet and tail white.

The mutants varied from a single small ventral spot to

extensive ventral spotl,ing and a mid-dorsal stripe on the

Lead.

V
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Anterior vier of (loft to rirht) normal condition,

restrictee	 stripe 9 and extendexi aid-dorsal

strip's. 'Ale stripe is iillsAys accor,,penied by extensive

ventrill spat Ding,
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I'LATE 7
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PLA1E 8

Lichromatiam in aplEmma bc=oPtruil• Norma

dark brorm eiecinen at bottom, extremely dark ineitddnal

et top. TTO center gophers ahoy inter:: ediste amounts

of extension of the dark chocolate pigment. Tho gene

for extension of the dark pigment, L is thought opera-

taw) here.
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I-IATE 9

Oren areas immediately adjacent the ocean do not

harbor h azu c r,. !inch areas occur occasionally

alone the headlands and aLjLicant hills where the rigor-

ous Liorsolimote excludes the chopers" and forest

species. Cape Verpetuu, 2 milts south of Ischsts, Oregon.

•
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PLATE 9
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The oct4etal chameral strip pith typicul

berry, manumits, and snail pines. On sandy soil this

atria is not entered by =la. The mo:se distant hills

eonthe older etzige of succession fo/lowing either

lumbering or fire, or both. Keur China Greek, 13 miles

north of klorence, Oregon.
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The eogpy bottomlands offer no hebitz.t to the

eopher, here the skunk oabbuge and rush, in the

foreground, indicute the auempy condition, Neer mouth

of Tenmile Creek, 6 ales south of iaehata, (ireCon.

1

1
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A view of excellent ropher hebitat, The steep

slope insures ample drftinege throughout the year and

proximity to the ocean, and the accompanying summer

fogs yield azple green vecetation even in late starter«

On Tamale Creek, 7 miles southeast t►chats, Oregon.

1
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This rc,*,11 bench cupportu high conceratration

of 1112rcla.,;1-...q	 Terviile Creak, 8 riles southeast

of Yachtitat Oregon,
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Surrounded by marsiq tTourti this knoll sheltered

nmerous go-Aerse far il el Creek.
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Typical of the sub.mbrginal 11,nds bordering miny

of the smull coastui streums is this abandoned iurm now

in ruins. The roof of the fernhoune in seen on the right,

the ix,rn once stood further to the left rear. Wine cleared,

ocaist nt grazing has held ve.;:etutive sucoession in cheeky

thus preserving excellent gopher bah:Act. B-14 Greek, 14

Liles north of Florence, Oregon.
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1-1.b.IS lb

An extensive bench tbove Big Creek. rear the

creek side, in VA) fore iTrounds goiter workirgs were

abundant but the soy area near the hill was avoided.

horses and tittle keep the vegetation closely crepred.
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444...rkr? .'re 4.44k 0k—rm. ,

  

PaTE 17

Mother view or the bench on Big Creek (see lute 16).

Note hou the system in the forogroand folloys the rotting

limbs. 1oi loq:a ere often used for protection of systems

fro trumpling by livestock.
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1, U.S. Forest Service plantetion of Fort Orford

owar on an old loiTing site. 41CA/re in the background

have folloned the disturbance. Grazing keeps the plants.

tion clear ere meet spg.vms are confined to the protec-

tion of to trees. hoe the Eophers invades thin cleared

area surrounded ty dance hr fors ti is a question.

gecorded from ea ton. only a mile amur in the Suislive

Valley; perhaps a fen gophers wandering through the

forest mere fortunate enough to reacWthe area and catab-

lien a colony,
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11141 19

Gopher, 	 round viewed from above. rote the ty-riim41

m.csent.-alkire cre ted elm% loads of dirt /lave bcor. thrown

out in different directions. The tunnel entrance has been

plugged by a final load to keep out ruin or invaders. To

ow re with wale wound see Plate 23.
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Viet: d from the side the Iou outlins of the colter

nouna is noticeablo. The sail fats bean roll loosened and

tumbles smoothly doe= the aides. See nets 24 for a eta*

lar vies of a mole mund.

•
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PUTE, 21

A set of gopher 1-,orkiwe lately constructed

in April. This croup of mounds reprecents an extension

of t systeal that had been oc,:upied through the tinter

with little building activity. hunting kni2e in center

indicates rolutive size o2 noundo ;Ind ama.
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kLATL 22

Likeruvatio sketch of foraginc systm, excavated

in 1,uguat, 194'4. The tuunels, one tad one-half to one and

thr(,:e-fourtils inches in diameter, gore all bettven 4 are 6

inches benewth the surface, except the verticul shaft to

the living arcs. As indicated by the mounds, tho series

at the lounr corner or rather old. The ones ubove the

center were the results of recent activities. The tunnel

to the left my have extended farther cat one time but

pluming with dirt and erosion of mounds makes tracing

impossible.



PLUGGED TUNNEL

FOOD STORAGE CHAMBER

VERTICAL SHAFT TO
LIVING AREA

0	 I	 2	 3	 4	 5 FEET
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PLAIL 23

Typical mole mound vleted from etrAree Circular

in form with the tunnel looted in the center, this is

readily autinguisiyAble from the gopher mound in Plate 19.
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PiAIL 24

J.mole riotukt ael an th cutlitx... This mired

DUMB high and its rweed in for due to the cylirijer

of packi:d dirt tumbling iron tile top. See I'late 20.
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PLATE 25

rert of a series of mole Lounde showing the hich

broken form. he mole 13 also n imvoytbnt enisl in

the prosesJes of soil form:A:Lon, ito greater abundance

in the ood.stal area eolipsee the role played by the

pocket gopher.
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