
'l1l1c l~ffect of A I ti tm'.e Uvon VA.r_;_ous 1?h:,rsiea1 and Re _,ro<luctive 

T'a ctors in n Por.~uJ.ation of J~cro!nyscns man:i.culo:l;uc . 

Underc;-.. rn.ou:.1 te D.ese;-~ rch re .:.im:t 
<l&1.o ··:1 le:; erness Fe8G::'.1·cl: Center 

Taylor Ranch lilleJc1 ~taticn 
June - Al-¼_~st 1975 
Clmrles T,axrcnco l!~lliott 



Accorcling to Davis (1939) a sine;le subspecies of doer raousc, 

is fo11no. nowhere else in Horth America . TL:.;.s :: tu(y ·;-rn,s desie.;ncc] to 

investit;:i,te Yvbat 2. ffcet o.l t:i.tutie lw.c1 u:_Jon w1riot1.s fJ~l;ysi cal arn.1. re.:_-:iro6uctive 

f2.ctors in n. _L") OJ_)Uh'.t i on of this su, )81iocics. 

because of the riroxLinity of I,01Julations of 6edr mi ce n.t hi0h and lo\7 

clev2.tim1f: u .. nd bccr uce of thG f ncilit:Les ot fe:rec1 b;y the Taylor R;:.'..nch 

-i:rlelc: f'. tation, Universit;y of Ic7aho · !:i..lc~erncss Ee::rn:..,rch Gentcn... . The 

f i G:J.c7 sb .. tion sorveC as a br'..S G for thG fieJ.6 u ork, nm"\ the heJ .L-' i--ccGi vec7 

fi-om the stu.tic,n pcr:3onncl enable d mJ projc,.; t to opcr: ;te s .· ootLl;y . 

located north o.r the ~Paylor· Ranch -r_;_clc} St ation. The stuc"l.:.r ;i.l'ea ' s 

bonndarys co·..-isi::~ted of Big Creek to the scuth , Cliff Cree!.-: t c· the We.st , 

8.11(7 a curvinr:.- ri(,,r ,'c line for11i~np' the no:cthern and -eqstcrn lid.ts . 
'---' '-.) ._ ' 

50 mus eum npccioJ . trr:,;,s ( \.'fiener n.m1 Smi th 1972) s po.cGd 3 meters °'JF 1·t 

in a line tTcnscct (Lo..rrison f;,nc1 Johnson 1973). Each ot;.-,t.: on r,o.s rc1-:i,int:d11ccl 

ti:Ll'ee e:o..ys and chce\: cd t vrico daily to re1x~.i t arn; rei:.10v e the catch . 



·!•~ach tro.1) vm,c: baiteci. ,;:ith a mixtm·o of pc:, 1:mt butter, rolled O?,ts, 

suet, am~ cookinc oil ( St:i_ ckel 191: 0 ; Holdenreid l :; 5!i-; TabeI' and Cou::.,_,n 1971). 

Specimens \'rerc obt o,inccl during the months of .Tm10, July, and Aw:~1-1s t 

1975, anc~ durinG December 1975, to ,Januai-·y 1976. Tho winter s amples 

were colloctecl between elevo.. tions 1036 m. am; 1328 m., tr:1-'..; ~:lill ··; vras not 

done at higher elevati ons due to snoi.·r c}opth . 

Statistics were ca.lcula tec"i usinr,; a sk,tisticaJ. pr1ckac o (B7,STAT) ' .., . 
design ed for u::;e with t ho CALL/VS com~~uter s,ystem. . :eleva t i on ·:ras desir::nated 

ri.s tho incJependent V[).rin.blo ( X) a:nd o,: c h 1Jhysical me~.surement, body ifeir:ht, 

:=:mcl litter size na:._, :i.n turn used as t he dcpenc~ent v: •.r _i.o,tle (Y). Tlrn 

p:r:-oo·o.rn for lincc1.r regression (LRBG ) was w ;ed to calculate the reo:ossion 

coefficient, standard error of the regression coefficient, T va lue, and. 

correlation coefficici1t for ea ch set of X and. Y variables. 

'J.1hc summer project included. 0a t 2. from 3000 tra_;_> nights . A tota l of 

130 specimens ':rere obtained. f or a tr ro._;;;ping s ucc ess of 4 .3 percent. The 

vrinter saml)ling resulted in 1320 tl.'2,l) nights and obtained 39 ~:;ar,plos, 

for a success of 2.9 percent. 

Plants were class ified as cJominant or s ubc~_onri.nant c1e1)ending on the 

density of e~~-ch sr-1ocies pres ent in the stucl y area ( Ta1)1 G 1). The 

elevr:.tion , ,as rccorc1co. for ea ch s 1 ,ec imcm (Table 2) in r.i,clclition to the 

museum me2,fmremonts, Yrei p,ht, sex , repro6uctive condition of females, 

pelage colora tion, ci:..--., te, ano weather conclitions (Tnblc 3) • . 
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Table 1. Ve.zeta tion of stud ·· · arco, . Species nomencl ::-:ture acco:cdinc; to 
Hitchcock and Cronquist (1974). 

Dominants: 

f3ubdominan ts: 

Effect of Altitude 

Dalr.;arnori:1hiza s a,:.::L ttata (Balsarrn"oot) 
Ag__£0_1)_yr~ § ·d c~:.. tum (Blue bunch '.':hca t b ras s) 

Dromu:.=: tectorum (Chcat,_r;ras s ) 
Artei11is~ tride11tata (~;ac ebrush) 
B ' . ] , . . ( I' ' . ] , F- . th\ roaia ca C OU.[~J.O.SJ.l . l .. Cl iyQCln ) 

GiJ.ia o,L'';(.-'TCg8- t o.. 7scar1et Gilia 1 
--- • ~ - J ... a..- \ .:> / 
:E;_rj_ceron s nocio::ms (Showy raisy) 
Cirsium s n1) . (Thistle) 

Fo relationship was founcl in either surnJ:1er or w.i.nter por 1uL:i.tions 

bot ·.1ccn altituoe and boc'i;r weiJ:it or physica l diP1ensions . Fe1r,nles in the 

sw•11,1er· 1Jo .;_iulr,tion exhibi tecl no sic::nificc..nt correlo.tion uct-r;cen elevation 

and the nUtnbor of e1:1br;yos present . 

Bcx\y Lengths a11d Bocly Weights 

A significant correhtion coefficient (r:.0.867) was fmmcl. in the 

Sl1Dui1er poimlation betv,8en the total body lcmc t ll 311c tl1e total boC,y 

neight . A 35 percent weight loss Yras notecJ ·between the r:rummer populc,tion 

o..nd vrinter population co Li.ected at the same elovations (Fi6 • 1). 

Table ·2. Trap l:ine stations, eleva tions, and total number of s pccili1cns 
obtained at eo,c h st2.,tion . 

Station Elcvo,tion ~f S12ecimens St::ttion Elevatt?_£ f}S ·pecimens 

1 1036111. 9 11 M-87m. 5 
2 1168 19 12 1524 6 
3 1176 16 13 1645 10 
4 1243 9 14 1767 11 
5 1298 5 15 1853 2 
6 1328 28 16 1865 9 
7 1365 5 17 1914 3 
8 1389 2 18 1950 4 
9 1426 4 19 2023 8 

10 1450 3 20 2o69 11 
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Fig. 1. Chang e in bo<l~r ueigllt 1ctween rinter and s1-11nmer po~1ul:-1-tions . 
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Uature vs. Imnature Speci mens 

No concentrn,b. 011s of males uere f c.und at n.ny particul:1.r elevation, 

nor did the density of the mice increase \·rith elew 1.tion (Fie. 2). 

Ser>ar2. tion of mature and imma.ture SJlO cirncns v,as c1ctermincC:: by polevte 

· coloration (Larrison 1967; Co·.tan and Gui6ruet 1975). Of tho 114 fo;-,1al.es 

collected, 30 ( 26%) vtere classed as imrna ture; 10 ( 62";{i) of tho 16 ffi8,l c 

s 1:ecimens were immature. 

Sex Ratio 

The sex rn. tio of tho stunrnor population vras found to be sig£1ificontly 

biased. (P-<0.005) in favor of females; 8E35~ females :12% males; ti1fo \VLW also 

found in the winter population ; 77% fenules:23% males (P<0. 005) . Of the 

114 fennles tDken in the r.W7'1ner s~q.lo, 11 (9. 75~) vrcre not :rregnant but 

showocJ evidence of placenta l sca rs; therG where an average 6.3 scars per 

female. JITo r c l~tionship vras founcl bct·1.reen the size of fe;r!(.1.los ancl the 

mmber of sco,rs 1Jresent. 

Littcl" Size and Breeding Season 

An averac;e in utero litter size of 2.5 was found for alJ pre{',11ant 

f emales. Litter size of those females classed as m;:i. tu.re \W,~; r;re~_ter 
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F-lc; . 2 . Correlo.tion of s!:!all nar1ff:o.l clensi ty with elevc:, tion. 
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Elevation (m . ) 
Data for summer po1lulation . 

than the li tte1" size of those breecJil'}€; females classed as i1mnature . The 

rnat-ure fer:talcs avc:raged 2. 6 embryos o.s comp-:1.red to the i1--runature fern[l..le ' s 

n.cti vi ty TTa s in iJrO{;ress in the month of J.~ay . Embr:ros v:ere _:)l'escnt in 

the rinter 1lopula tion , inc~ica ting thn.t this _populo.tlon of })c= ornvscus 

mrv1.i.culatus "17n.:J still sexual1y active during those rnonths . 

DISCUSSIOJT 

Bergman ' s rule ic. often q_uoteG vrhen cli[-;cu2.sing the physica l ::-i.s 1,octs 

of hic3h elcv0.tions aT.!.C cooler clim .. ,.., tes . ThiG rule st:.---. tes th,' t 1..'i-cid.n o. 

g i ven species, s.niixi.ls tend to bu b .rgcr anc1 raore roh.mti in cool cliuK': tes 

rrablc 3. I,~011tlly avern.e;e te1 ·-:;eratures o .. m1 pl"Cci pitation. 

I fonth r - • • 
l. llllElllnl Vi1x i num Preci r) . ~ 

tTunc7!- 40 . 9e1p . 71. 9~F. o.o6in . 
July 50 .3 09 .3 0 . CY}. 
AU[,'USt ~1 .9 70 .4 0 . 03 Se _pten~ocr 39 .9 76 . 7 0 . 01 October 32 . 2 55 .9 0 . 09 }'!ovenbel" 20 . 0 
Dece1 i1bcr 22. 0 

38 . 2 0. 01 0 .46in. 

January->~ 13 .6 
33 .6 0 . 07 0 . 32 
27 -~- 0 .08 1.11 

-x-Da ta vr:',S collcc-tccl in _pnrt for: June (9th . - ::iOth . ) and Jrn1u:::ry ( lD t . - 12th. ) 



(Smith 1974) . This general te. _c] ency has been notc)d for elev(:.ti o:nnl 

chr.nces \'Tl thin species . De.vis (1 938) ancl Jones (1970) :notGcl that body 

s i z e, v-roight , and ·bod.;, ap1,ende,[;es ffithin a q i0.cics incrcr-:sc with 

incroG.sint; elevation . No rel <:i,tionship betvmen l_; od.-· dimc:nsicms or 

neicht and elow.1 tion was f curn·i in this stuuy . The elevatiunal ()j_fference 

of 10:33 mete:rs apparently vmn too m:1all an incrGinent to indico, tc a1i;~, 

elovo.t_i_onal affects , or the Gc.nple size -v;::~['. too s r:iaJ.1 to detect any 

sir:nificnnt differences . 

As tl10 al ti tuc~c increases the clenr.:it;y ol' ari.all 1:iamuaL::; hcts ocon 

sho~m to increo.s e (Cx.lum 1949 ; Gci-1tr~,r et . al. 1968 ; I(rit~rran 197-1) ; tltis 

Yrac not found in the pr8sent stu(y (Fig . 2) . 

Sa1 11Jl es frorn the summer anc1 rinteT populn. ti ons exhibited a 3~> percent 

difference i n body weight (Fig . 1) , c"i.e11ot:i..11c; a chs,iwe i n liod:r neic;ht over 

the [;cr,.son:..--:, c ontrrt.r~· to ',rhe,t Lynch (1973) folmd . 

Litter size at birth is a function of tlJe ovule.tion :cc -t u 2-J.10 the 

prenato,l mort8,lity rcd;er:; (Krebs 1964) . An D-1.. ,_,ro~:-i J;1a t:l.0n tc litter size is 

obt·•.incd by- c rn.rnti:nc; embryos in f'e11Dles ( F13ko 1974) . ~1hc mousG Ci ·- br;yo 

at 9-~ d2_, ,1,s or beyond is casi J.y recognize( , h2.vinc tho C- shD-J.)C ch2..rr,ctciristic 

t:hc criteria for deter;r~inin~ litter size an FWC::ro,c o litter of 2. 5 1.-.rc-, s founc1 . 

Small rnan1.:·1cJ.s have been fumo. to e ~-11ibi t v~...,.riati0ns in L . tte1' size due 

to lr.tti tuc~ 0 ancl aJ ti tudc . (Moore and. f-rico 1948; Lord 1)60 ; KrclJs 19G1i ; 

IJ.w:· 1966 ; Vaughan l'.)72 ; Lackey 1974) . Dunmire (1] 60) and S1.r2.in (1970) 

f oullC1 a positive correl2,tion bc·b:een e::, ,v::1,t :i. 011 and l i ttor s5.ze . Corltrary 

to this I fuum,_ ho corr·elution ( Pir-: . 3) •. ~ Li t ter siz e of yom][:; ferin}.cs 

tenclcd to be s :·.1a1l er t:ban t h or-.·o of olc~ or" fe1 ·.r.0_,1. __ r..[.') ( 1 '"cl"1ul ~ oc 1
1

~ a 1 c1 T 1,r, ·· 1r61 ) ~ v- J - v - ., .l ·1 '. J_ 41..; _l..i[; ;) • 

In nl;reor11cnt with Jameson (195 ;; ) [Lll<l B 1"<Y1'.'ll (1 964 , no corrol: 1.t:i.0~1 ras founcl 
' ' ) 

bet·,1een litter size and bod;{ lcmf~tll of brGG(ii ng fe;·t~llcr; . 
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Data is t :1.ken frOi !i sw.~;ner population . Yo Sft ple for 1853m. 

'11he 6. 3 placcntD.J. SCG.l' EtVerac;c 1;er L011prer;mnt fcrn2.J. o wuulcl possibly 

ino.ic: 1.te a larc~er r.-dze litter e::;dr:ts , but Co11a\,ay (1 9)5) inc'i_ic: .tcs the 

avc1·a .. c 1i tter size is often less th .. 1.11 tl1e nuJ ::.Ll.,r of sc D.rs oh-,e:rvcd ; 

while Davis and Emlen (1948) fou11cl tho :cmrill:er of sco,rs to v2.ry ·1,j_t11 tho 

size of the fen[l.lo . Thus no co11clw:1i ons cunlo ~_. e c.11"2,Wn rchtinc; 1)1.~_ct:~tal 

sc·~· r number to litter size . 

'rl:i.e se.;. ratio of most i ia11'Jnal porrula ti ons is appro::;;.inw,toly one to one . 

Thir. con:: e pt v1as originall,y pu t forth b;y R .A. Fischer in 1929 (Fisc her 1958) 

TThon he str..:. t ed tl-..1.( .t because ea ch sex c ontributes egu:-·~ll;y to the [';Gnetic 

co! ,posi t ion of future eencrati(,ns, selection will [1,ct to cquo,li:~e the 

exr,cno.i ture of ener gy in 1;r•oducinr; offsprin~~ of 02.ch sex . Leig-h (1970) 

d.c1nonstro.tctl tk•.t dif fcrential adult rnorto.1i ty betueen the sexes docs not 

alter the expec·cecl sex rn.tio at birth . Thus i t woulc ap~ieo,,r tlut re[:,c.r clless 

of ad.ult r:io:ctaJ.i ty before b_;_rth the sex r :J;:i.o of offo1,rinr; iwnhi ue one to one . 

Clo::-; e a_u.t->roxi 0-=-:a tio11s to Ji'"lschc1· ' 3 cqunl ~-;ex r[ltio h;:,ve been observed 

in the field (Blair 19 ,'i 0 , 1942) but in genei-al for s1~:all 1m.nu-:1als a tendency 

for rnc,lcn to l>e more o.1um]ont he.s become evltlen t (_ ~a11vi lle l S, 56; '.'[eir 1960; 

Tern10,n and Sassaman 1967; Balcer 1969; C2.nlU",m 1)70 ; CraVilcy 1970 ; Swe,in 1970; 

LOYl !:J' 1073 0 1 Far1··e] 1 ct n J 1~-75) A11 n-:,rc 0 ... "',....,t:1 o.f' r.1,:'\ le .. 0
, '.:a .. c-, not fom1d in this • •'t::, ./ ; ' - • • 0. . • . / ' e 1,;,_.,'- v - • · '<.:. -
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stud;y, but r~1,the1 ... an execs::.~ of fer,1-'l.l. cs at a r r1,i;io of ocven to one. 

This t J 1ie of a. tered ratio rt ·s founcl 1.,-y Yalel~, (J. J 71) uhm1 he noted 

tha t durinE~ the se~·.son8,l cyclic hichs of the Grey-s ic~ec1 Vole (Gl ut liri.onor,,ys 

rufucanus) the r.:mtu.re fen1.9, les i:,rQc.tJ.y predomina t ed l n te j_n the l1r(.; eding 

se,:.son . Ev2.ns (l C'l/8'1 fo1.md thEtt j_n tbe house mon~:e ( T\w n:usculus) the 
\ / ' I , __ -----

percent of femc,lcs in a popul ri,t ion ,.:s.s t:rec t er 2,f t -..: r a ccclj_!lG from tho 

cyclic _t> C'.lk. Sheppo (-1963) in a s tu(~, of Peroni.ys cu~ 111.-Jnicuh t -Ll.1s in the 

Pacific Horthwes t i'om1cJ n preponderanc e of fer'l;~ lcs in his ~J.duJ.t c a tch 

lon.c_:cr thc.'111 mal es . This lonp;er survival rr·, tc for fcr.10 .J. es r.ras nlso noted 

by i'!right ( 1J71) and Petrusewicz (1960) . 

Re ;.-irocluc ti v e lJcri oc., s in P . maniculatus llfivo been founc! to uc e.i. thc1" 

li ini t cd to S)CCific months (Long 1973) or to be continuous over the yo[~ r 

for r- . xi.:1.niculatus in ',';a~hi ngton u:-:.~ bcirl{:_: from FGbru:. .. r y to JTovcrn1Jer. 

in Janu :::•,ry. :;;inter· breec i:nc in P . mD,nicula t-u::; ·,r1f 10te6 by }~ro1.m (1 >15) 

r;}1ilc Ci ' Farrell (1J 73) recordcc r;oneral ac t i vi t ;y r1J'Kl r,1over:1cnt i 11 c-;cer 

111i ce Rt ter11;cro.turcs of - 23°G . Thus it '.mule a 1_.\ Gc1-r th2 t the brccc~in: ; 

e :;:tc116s further into the Yrintcr r,1onthe t hEm t lwr:c n ote( uy Larris on (J.970). 

':'!L'. liclin 13 . rr.wis in 1939 publinhc( r-. t~oscri ~)tio:n of o, nc·,r subr: oci c~~ 

of Pero11iys cuc r.10,n:i. cula tus found i n Id .:-:'.h o (J:e,,vls 193S). He n ,~;nco. thi.s ·--------
subs rJecics the So:•.7tvoth 7!hi te-f c.otcd r-ow;c or n crcnyscus r.10,11iculatus scrTatus. · ---·-- ------
To,vb c~cscri 1:-e cJ the subs _LJec iGs ac occu Lwin[; t err i tor::,, c coc:ra~:J.--1:i_cally 

0 

interr!186:i.n.te l \et .-;een tlio r an;.: es of P . m. '"~<?P._(?ricnsj_s to the c; cuth o.ml 
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Fie. 4. Map showinc; the distributi on of the deernouse in Idaho (Davis 1939). 

3 

Dots inclic;\ te local i ties ,;,hero s pecimens of serratus huvo been e x:u:1ined 
or recorded. Arca 1 P.m. ::1.rte;:1isio,e, Area, 2 P . m. serratus , m1c}. Arco., 3 
P. 111. nonoTiensis . X indica tes TayTor Ranch 1:icld ~3tation. 

P.m. a rtemisine to the vrest, north, and east (Fie. 4), but t1:nt =r~ 

It vn_,_c; c o:nsic.eni,bly Jar c er anc1 a :i t ll o , {';h cc1· tn in ch:11'2,c ter :::1 .of both 

Tnvis c onstl"uctcd a rr.tio of t ail length to hco,d ~:rnJ boc"i.;/ l eng th iJith 
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lTUinuer 
S~ech1.ens 
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F:i.c. 5~ Subspecies i(lontific0,tion usine the r L1- tio of t o,il to hea0 and 
l>ocJ.y lensth ( Davis 1939). 

jl, 

;c 
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'l'-7:1. 'THS 11. ·7f, '!Hi ~)·'d,if j? g·r i,,-,c qP\'.> 

Rat i.o Hani:·:er-: ( ? ... ) 

v1luch to seL•ar:7.tc the th:cee sub8fJCcics . ~\:ctor-:isin e' ::: -----
r~~-t:i.o equ2.locJ 80 vcrcent; sonoricnsi::. er:ualecl 73 _percent; u}iile :;or:c?,tus, 

vri th u longer t a il, equaled 92 pe:r·cent . Using D. . vis criteria for scpc..rating 

the subs peci e s Flf:,ru.re 5 was consti-uctcd for the tot:-. 1 rnw1be1· of :::o.: ·,:)lcs 

o btn,incc1. in this s tu(l y. 

ni:ccime is ob t Etineci i:n both sarnplinr~ pcriod:3 . Thi e c1.vcro,ce, b:J.sea on 

Dnvis' cr.i. teri8,, woulci ind :i ca.te t hi t cu-·tenl_~si~ ic tho cub~ 1.:iecl es of 

P . 1J1a~1iculc, tus 11rescnt. Calculating the 95% confidence intervals for the 

u .1s to fit the r atio of OCJ}b given by Da vls, a moa n va l uc rang.i.nL; from 

78. 3~-~ to 81. 75~ nould be accoptr,.blo . Since the experimental d ~th:.s' 

o..vera . .::;e of 8,1-.2% excoocled. the uppor conficJe}1ce brnmdary, t he null 
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rejec t ed . Us inG the s2x,1e calcu1e.t:i. on procc~--;s but c.Gr-;1111Ii~:i{; tile 1,o_~iulation 

coj_1si::;ts of ::-:ern1tus , confidence limi ·cs oi' 90 . 4~·~ am] 93 . ?;j arn o1tE1 i:necJ . 

This hy9othcsis too must be rejectec1 becetw,e tho l. or;er e; onfj_c": cncc bcv..ndary 

As P.. rosul t of these CP.l culn.t i onr_: ano the cJ t•, t c. d:;_r; tl''ibution in 

Fi;ur·c 5, I postulate tlw.t one of t '.'lO :p os s ible l)rocesses are boin_:: 

r01Jl'Ccentoc. . 'l111e data may indicrtto tlw; i; hw seF1r·8.te subs _pec i.es 2.re 

occurri11c; in the same general area and wuinb,ining tllei.r lntegri ty . 

r11his poss .i. bility ho.s l)L~en shown to occur in other subs ;,cci cs of Perornyscun 

~icul0-tus (Blair 1] 53; Kint: and Dice 1968) . Tho other po:Jsi bility is 

thG,t interbroccling a11C} intcc;rc~dation of characters has occUI-rc6 l,ct~men 

~j~.!E.L~_jiae and sGrrn,tlw . Which of these 1;ossibilities actu.o..11;; exis ts 

nill have to be resolved by further stuc1y- . 

I:a J.J. and Kelson ( 1959) inoico.te thn.t r; .. :vis ocscri _,t:Lon of scrratus 

am1 thcil' projectGd ro.nge comL_;ri~o tho oriJ y lmovm _:_. o ._ ulo.tion of this 

subs l,e cics in 1Jorth America . From the dis tribution i.n fi [_,µrc 5 and 

the c on i'iclence interval calculations , it v10t.1.lc1 a :;:jpear thEt t tL.c ex.act 

i~ ur.Jmown . 

1) Ho correlation "lias found betY1een l> cx~;y dimennions , \"lc:Lght, ur litter 

size and e leva tion . 

2) A :::ie;nificc:mt correlation , .. 2. r. fo1mc" bc t ·.7een bo(i y lent=~th a:i ·1cJ bod.y 1,mi r;ht . 

3) A 33 percent weight loss \:9.8 note<.l betHcen the sm.ui,er 1.1 opulation ancl 

v1intor -~_, o_-1ulati on collected at the rio.r.ie eJ.cv:: .. tion s . 

,j) Feun~.cs r redonina ted by a r niio of s even t o one . 

5) r.1a tu1·e femo.l os ha<l greater 1i tter sizes than younc femoJ.e::, . 
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6) Pe~,· 011zys cus mEm.Lcul c .. tus br c;: cJ cim--i nc; the yr..Lnte1· months . 

7) The aven 1L;e li tter s i ze \'·:r_s 2.5. 

8) The r anee of Perorrws cus IT1cmicul[.1.. t-us s cTratu.0 is unc ertaln anc1 would 

a1i_;_;eo,r to 'uarrent f o. rl;hcr ii1ve[3tic:c,tion • . 

••, il(i e1·11ess l1or,c,.1r cl:1 Center of the Uuivers it~, o f Idaho, 1 o~:covr , I 6E1-]10 . 

rc torson ~ Lc :_;c rtr:;.ont of .. 'ilcilife, for tLGj_r- r cv i o·,r of tl !.e 1<1e.imr-·cri ·d; . 

~:ic-J ~.r . Jj . R . Johm:on o..nd Prof. ~~. J . Larri s on, J;c 1,Ja1· tmcn t of Bio1 0L--:i c :.1 l 

;3ciencco, for their o.ss i :· t enc o i n litcrcd,ure res e:-i.rch. P~.rticuJ. o.r 

/~rlo Lcr·.:.i.s fur their c.i. :: s i ::. tenc e 01.,1.:cin::: tlw s1tnnor E1011 ths; a nd tu ~Tohn 

Cimbcl for lli::; he l.;, <.1urin-'.:_,' tho ,;;inter sar·:_p Hn:,; period. A ~q)8Ci8.l ·,1on ~ 

of tk,.n}::o to T~rof . Kenneth Soules vr.i_ thou.t vrhof:e :: i (l ancJ m:tTo. offort r:: 
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