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INTRODUCTION • 

For the purpose of c1efil1itely establishing the breeding ancl gesta· 
tion periods of fur animals, the United States Department of Agri­
culture entered into a cooperative agreement with the Carnegie Insti ­
tution of 1'Tashington on A.prjl 30, 1930. to studv the embryology and 
physiology of reprocluction in certain species." Such knowledge is 
important to legislatiye committees in drafting laws for the protec­
tion and conservation of fur resources and also to persons interested 
in raising fur animals in cn ptivity. 

Shortly after this work ,yas begun, reduced appropriations pre­
cluded the employment of a techniCIan to carry it on. The collection 
of specimens of reproductive tracts of fur aniImtls was continued, 
however, by fieldmen of the Bureau's Section of Predator and Rodent 
Control in cooperation with the Section of Fur Resources, and these 
,-,:,~re sent to the Department of Embryolog-y of the Carnegie Institu­
t\op. of \Vashington at Johns Hopkins UniYersity, Baltimore, Md., 
w~here they were preserved by Carl G. Hartman for continuing the 
study when funds should again become available. On May 9, 1935, 
G,'W. D. Hamlett was appointecl an agent in the SlllTey, with head­
qu~rters at Johns Hopkins Unh-ersity, and as more specimens had 
b~~ collected from the coyote than from any other fur species it 
waS decided that he should study it first and the muskrat, marten, 
wolf, and other animals later, as sufficient material should become 
available. The present report is based on the study both of the pre~ 

I Rpcei\'cd for pub1ieatlon Sl'ph'mbf'r 28. 1937. 
'IntroductIon hy ],'rank G. Ashbrook, In char.lte, Section of leur Resources, nh'ision of 

Wildlife Research. 
44183°--38 1 
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served specimens and of records kept since 1916 by trappers anel 
hunters of the Snrvey of all pregnant coyotes and litters trapped or 
shot. 

PURPOSE OF THE STUDY 

As the coyote is one of the most, if not the lllOSt, important preda­
tory animals of the western United States, a knowledge of its repro­
ductive. activities is highly desirable if measnres for its control are to 
be planned intelligently. .As infot:lllation regarding the reproduc­
tive cycle of this species has been deriyedlargely from chance notes 
of uncritical observers, it seemed important that the Biological Sur­
vey should procure accurate data on such points as the time of breed­
ing, the nml1ber of litters producecl yearly. and the possible differ­
ences in these respects that migbt exist in various parts of the range. 
Such a study should prone> of considerable value not only to economic 
biologists, who may be able to use the information in their plans 
for predator control, but also to naturalists and embryologists. who 
will be interested in its bearing upon theoretical biology. The '·work. 
has advanced t..-. "'he point 'where it is possible to draw conclusions 
on. some of the matiers involved. This hllII('tin r('coI1l11"l what has 
lH:'en dOlle all~l points out 'what remains to hr accomplished. 

MATERIAL FOR THE STUDY 

There w('re available for ('xamination more {han ROO reproductiVE' 
tracts of coyotes of both sexes and aU ilges that had been collected 
for this specific investigation from animals trapped or shot by field­
men in the COlli'se of their routine work on predator control. The 
organs had been removed in the fip~~~. promptl,r placed in preselTing 
f1md, usually formalin, and ff>"",mrdecl to the hlbomtory. Dllring 
the last year of the work II llUmber of specimens, esp('cially from 
females, had been fixed in Bouin's fluid to permit more cllrefulmicro­
scopical slndy. 

Recol'c1~ of all pregnant aninals ancllitters trapped or shot. by its 
fieldmen have lwen filed by th~ Biological Survey since 1916, ancl 
when this study waS begun more than 3,000 records for the coyote 
were. ayuil able. They co\'er most of the 'Vestern States and form a 
\7nluable supplement to the information obtained ft·om the study of 
the preserved specimens. In particular, they giye informat.ion on the 
breeding cycle in the Ch'eat Basin and on the Pacific. coast, regions 
ahnoc::t. unrepresented in the collected materia.l. Not all the records 
were utiliz('d, however. Doubtful ones and a fe'" scatt('red ones from 
Nebraska, Kansas, and Missouri ,yere diEC'arded, leaving 2,912 records 
of sets of embryos and littcrs i'l'O\1l 1;1 Statps tlmt can be amdyzed to 
determine the limits of tIl(' breeding S(,llson. 

HISTOLOGICAL FINDINGS 

METHODS 

In the case of specimens from males, median sections were taken 
through the. testis and epididymis so that a single section would show 
both the stage of spermatogenesis in the testicular tubules and the 
presence or absence of spermatozoa in the epididymis. Also, as the 
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sections were always taken in the same plane, those from two animals 
could be compared directly to reveal seasonal diiYel'eneE's in the rela­
tive or absolute sizes of testes and epididymes. It was found possible 
to detect the presence of sperm in the epididymis by cutting- through 
thl3 preserved organ. smearing the cut surface on a slide, ~~nd exam­
ining it with a relatively low pO"'er of the micl'oscope; but this diag­
nosis was of limited value, as it was not possible to determine by it 
the stage of spermatogenesis ill the testis tubules. 

Serial sections wel'e made of many ovaries representing all mont11s 
of the year, and other ovaries were studiedlll1l1er a dissecting micro­
scope or sample sections through the organ werE' examine·d. 

In the following discussion 'of histological findings references to 
definite dates for the various stages of OlE' l'eproducti\'(, eyc1e hayc 
purposely been minimized, because the correct dates fol' tlw coyotes 
that furnished the material, most of them from Texas, might not be 
accurate for animals taken elsewhere. The eyellc changps in the re­
productive. systems that are described are quite de'finit(· in the order 
of the stages and in the relation of these stU[!CS to eaeh other; but 
t1w cycle as a whole may be ud,'anced or l'etaJ'clpcl sli!:?:htly as to time 
of year, depending on the locality. It 1S best, therefore. to think of 
these stages in reference to the preceding- and slIcc(,pdin,!! ones and not 
as being in any lutrll and -fast l'clatioll to fl ealenclar elate. 

THE MALE 

A brief d('scription of the testis and its related stn1C'tures may 
aid in understanding the subsefluent discussion. The te:-tis. t11(\ 
organ that contains the male g-erm cells and in "\',h1eh tl1(';V I!t'O\\' to 
maturity, consists of a large number of tubules. Tile Suppol'ting­
(SertoE) cells form the walls of the tubules, and wedged in among 
these ure the immature germ cells, or spermatogonia. For a tinlP 
the spermatogonia increase in number by division. Theil th(·y Plltpl' 

upon a ripening- process. kno\\,11 as maturation, during whi('h tlwy 
dlvitle twicr more and transform into spermatozoa. The' Sp('rlllfl­
tozoa pass clo\\'!l the tubules of the testis tllld enter 11 mHSS of ('oile(l 
tubules, called the epididymis, lying alongsidt' the testis. In this h(}(l~' 
the ripened spet'ms arc storNl and may remain for some tillle ht>fore 
lea\"lng through the vas deferens, whieh leads ro tIle lll'llis. ~\s it 
1S only while spermatozoa are pres!:'nt in the t'pic1idYlllis that the 
male is fertile, the limih, of the breeding seasOll can be (let ermined 
by ascertaining at what time. of the year the epidicl'yJl]i~ contains 
sperm. 

In some animals the production of 51)('1'111 takes place thl'OU[!1lOUt 
the year. but in the coyote it is definitE'ly a seasonal Pl'OCPss. ' It a 
section through a testis from an animal kj)]ed :2 01' 3 months before 
the breeding season is examined no sperm is found, f'ither in the 
testis or in the epididymis. Such a section, taken from all aniuml 
l.'illed in Y""ember, is shmnl in plate 1, A. Fnc1er a I1ig-h power 
of the mkroscope lt is discovered, however. thM tl1{' testis is not 
inactive. On the contrary, the germ ('ells (spel'matogonltl) are in 
a process of division that would soon lutve greatly increased their 
numbers. Maturation divisions are lacking, 11o\\'en:r, as only the 
preparatory steps are under wuy. 
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By January the picture is changed (pI. 1, B). Abundant spm'llla­
togonial divisions are still found ]11 the testis, but in addition there 
are numerous clividing cells whose larger ciize and darker nucleus 
show them to be muturil1g germ cells (spermatocytes). Some ,of 
these have already transformed into spcrmatozoa, so that here and 
there the tubules' are fillecl w-jIh masses of sperm. Some of these 
have already reached the epidi.dymis, and its tubules are beginning 
to increase in size .. Apparent-ly the male is about ready to breed. 

In February, ,dth the breeding season in full swing, the testis is 
at its highest denlopment (pI. 1,'0). The size of the organ itself is 
not appreciably greater than in the preceding 3 months (compal'e 
A, B, 0, pI. 1); but the epididymis has increased tremendously ill 
size, and its tubules are densely lined ,yjth cilia. The distension of 
the epididymis is due to the number of spel'!l1S with which it is 
packed and to the accumlllation of considerable fluid. :Maturation 
of germ cells is still going on in the testis. 

The epididymis coi1tinnes to be filled with sperm until some time 
in March, ,\'hen a slow and p:radutll regl'ession of the yarious struc­
tllres cOl1cerlled sets ]n. Cell divisions become fe,,'cr and fe"wel' 
(those i11Yol"1np: maturatioll ceasing first.) until no morc sperms arc 
bcillg formed in the tcst'is tllbules. Ttl! spermatozoa rcmaining in 
the epididymis begin to degenerate. They break up into fragments 
awl disappear, although 'fo1' some tjme afterward oily droplets 
cail be found in the tubules of the epididymis that may represellt 
the disintegrated l'('l1lmmts. The process is such a gradual one that 
it is difficult to say :iust when the male becomes sterile. Certainly 
by the end of May' there nre 110 sperms left in the reproductive tract, 
and probably the fertilizing po\\'er is lost even earlier. 

The grndnal decl'easr in thr size and ncti\-ity of the testis continues 
through SUl1lnwr and early Jan (pI. 1, D, E), ulltil the minimum of 
activity is renclwd ill October. In ol1e Odobel' specimen (pI. 1, F), 
the epididymis is empty and the testis sho\\'s no dividing cells. From 
thi~ stage, the testis begins to increase in activity once more, and a 
few weeks latel' it is found in full prC'paratioll for a new breeding 
season. 

THE FEMALE 

In the female eo,Yote, ollly a single organ, the OVftl'Y, need be con­
siderc(l, as it is hy far thr most practical indicator of the animal',> 

..1,-XOYl'mh('l', jUf't nt lJrgilllling of growth of gcrm ccU>;, Spcrmntogonin in 
:tetiy(, c1i\'ii4ioll; 110 lila tU1'UtiOll diYisioml Inking plnec yet. jojpididymis 
empty. 

B,-JanllaI'Y, just \)t'1'OI'C hl'l'C'rling' f;{'n~OIl, (1('1'111 ('pHs ul1(h'!'going' maturation; 
llIanr ~ll('l'JIlf; {H'PSPllt ill tCHtis tulJlIle~ and some in ('pidid~'llIis. 

C,-Fp!lnIUQ', al lll'ig'hl' of h1'l'('(lil1g' S(,:lHOn. '!'esti!; Htill llC'tiYl'ly producing' 
i4W'!'llI, E]lilUd~'lJli1'i ('lIol'lllonsly cnl:ll'g't'd, its tubulcs ciliated and dilated 
with fluid lliat is swarming' with ~p('rnIll:lt"OZOn, 

D,-,JIlI~', :\01('111:11'1,<,([ <]('('l'P:I;;(' in Hiz(', YNY fl'\\" diyisiom: HIll1:l1't'llt in testis; 
n lmo;;t" :III S[I('1'III:1 tOl'yll's 11aI'P disa Illl('lII'C'd, Xo Spl'I'mS in cpididymis; 
it;; tuhnles cOlltniu fut droll!('ts, ,,'hidl may hc rcmains of disintegrated 
"'Il('l'm!;, 

n.-Aug-miL 'l't'f;[jH tulml!'!; C'omplt'tel;r inadin>, ]~lli<lid)'ll1i" ai4 ill .Tuly, 
1i'.-Ol'tolJpl', ~i'('st"is at iti4 IO\\'t'i4t Ip\'pl of fl('til'ity. ('OIl1P:U'(' its si?l' with other 

::;tagcs, Tc::;til:i tulJlllc::; cOlllpletely illuctiYe. EpididymiS elltirely empty. 
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reproductive condition, Us strnctnrl' is well s1to,min plate 2, A, The 
ragged lower edge was .Inade in cutting it loose from i1 s attachment, 
The distinct central portion above this is the medulla, which contains 
connective tissne and blood vessels but no germ cells in the adult, 
Outside of the medulla is the cortical layer, or cortex, tlmt cOlltains 
the germ cells, or ova, At first the ova merel)'. Ji~ imbedclecl al1lOnp; 
the othe]' cells, but as they grO\y they come to llC 1Il a hollow nest of 
cells, the Graafian follicle, A 1111mbel' of these foHicles and the ova in 
several of them can be seen in the cortex in plate 2,..:1, ,VhCll the ova. 
are completely matnre, tllC' follicles bnl'st and discharge them from 
the ovary, the time of ovulation being closely associated with the act 
of copulation, 

The section slto"'n in plate 2, ..:1 is from an ovary collected Jate in 
January and represents a stage in "which the preparations for ovula­
tion are well adnmced, with the ont approaching maturity and the 
follicles almost full sizt', The l1l'xt stage shown (pl. 2, B) is typical 
of the appearance of the OYlll'Y just before the animal brceds, The 
strllcture in gl'nel'lll l'eSelllhll'R that of tlw preceding stage, but the: 
follieles arc larger and the ('OJ'tl'X is tlWl'efoJ'c considerably thicker. 
Under the higher powers or til<' microscope, chtmp:es characteristic 
of matm:ity l1Iay be spen in the 0\':1, 'Yl1l'n the fema1e comes into 
heat there is a final enlargemeut of the fo11icles, several 01' which 
t.hen burst, clisdutrging the cOllblined ant into the upper ends of the 
o\'iducts, The female OWll paSfiCS out of heat to become pregnant at' 
not, acC'onling to wlwthel' she "was impregmltcd at the time of the 
follicular rupture, 

The cycle in the ovary thell takes one of 1:\"0 com'sps, dl'pending on 
whcther th(' female became pl'l'gn:tnt, Aft('1' a follicle has rnptured, 
d}schl1l'gillg tll(' eggs, it transforms into a solid gl,fllldnlal' lllass of 
tIssne k110'YIl as a corpus luteu11l, In ft pn'gll<lnt female, the secn~­
tion from tll(' corpora aills the attachment of the l'lIlbryos in the uterlls 
and 11ns SOlllPt h illp' to do with preparing the mammary glands for 
lactation, "\Vith thefiC important fUl1ctions to IWrfol'm it is not snr­
prh.,ing thnt the ('orpora mlly become hll'ger than the entire OY:lI'Y Ol'ig­
inally was, Such a ca!'iC is illnstrated ill pln.te 2, O. a section from the 
OYllry of a :fcllHtl('ill an carly stage of pregnancy, with emhryos less 
fhan :m inch in length, The three cOl'pom 15hO'WI1 m:lke up' n1most 
the ('ntirc yollllJ1e of 11m organ, Thl'ir growth has so crowded the 
rest of the ovarian strlle( llres tha t th6 cortex has bCl'll rt'ducecl to a 

A,-I,at(' :Jannary, Not(' thiclm(';:;; of corti(,al JaYPl' :111\1 I'nlal'g-ing Grnafian 
follid('s, 

11.-Fl'1.H'WU'Y, shortly hcforl' (l\'ulation, j<'olli<'ll's III lll'l I 1ll01'!' 1I11111I'I'0t1S; O\'l!. 
c:tn Ilt, l1('l'11 ill s('\'C'raJ. Ill<'rl'tlR(' in :-;jze of eOl'll'x has l':!u:<l'll OYHry to 
11I1('lde out of shape, 

O,-Enl']~' l\fa1'eh, froll1 ]ll'l'g'n:lllt animal. Thl'(,(, ('ol']10nl In(pll I'howing. Note 
:t Imost (,Ollllll('tt' <lisH JlfJPHI':lIi('(' or ('ort"ie:!1 la,\'l'l' :I !HI :Ih~('II('(' of follieles 
from whieh tl se('ond Httpr ('(lulll ariSe, 

D,-July, C'Ol't"iC:l] layer thic'l" but 110 lal'g'p or 1lH'{1iulII-sha'cl follicles lH'PSl'lIt, 
E,-July, Like n, except tlJat two lll('rlinlll-Riz('d follk!{'s sho\\', [<'ollieles 

lIot llt'nl'ly 1:11'1;(' l'lIollgh ("0 l'\lllhll'(', ]l()\\'l'\'l'r. 
It',-Scptcmbl'l', frolll animn I. that had a lit (PI' OW pt'I'\'[llUS Slll'illt,;, lk~(,llerntion 

of corpora lutell has tal_en HO IOllg' llHlt eoI'tl'X 11IIS lIot bad tillIe to rc­
gcnel"atc. 
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thin layer without sizable follicles and the medulla exists only as a 
sheath of connectiye tissue and blood yessels around the corpora. 

During the latter stage of pregnancy the corpora. be~in to show 
signs of degeneration, and within a week after birth of the young 
they ha,ye definitely lost their secretory function. They persist as 
masses of degenerating cells for a long time, however, as shown by 
the section i1lustrated in plate 2, F. It was takcn in September­
hence lonG" after the young had been weaneel-yet the enlarged medulla 
und thin cortex show that the female from which it was taken had 
been pregnant the previous spring and that ovarian change had not. 
yet had time to efface all traces of the corpora. Furthennorc, at 
higher magnifications, distinct remnants of degenerated luteal cells 
could be discerned. 

The cro,yding out or replacement of the cortex by the corpora, 
with accompanying destruction of all the mature foIl ides that did 
not rupture at ovulation, is of trenJCnclollS import.n.nce in considering 
the possibility of the production of a second litter the same year~ It 
is obvious that in the O\':1ry shown ill plate 2, 0 there arc 110 follicles 
that are anywhere near mature enough to give rise to a s(>cond ovula­
tion without n. long period of growtJ~ intcneniug; also, the condition 
of the oyary shown in plate 2, F indicates that the. regeneration of 
the cortex nHer tlle corpora have disappeared may be a process that 
takes months instead of weeks. It seems quite doubtful that. any 
ovary that has contnined fu11y de'velopecl corpora luten, C'a11 mature 
new follicles in time for the animal to come in heat a second time 
thnt same year. It is possihle', of course, that occasionally an animal 
l11lty discharge the ova from only one ovary during the breecli~lg 
period (md that tl1e other ovary, lacking any corpora to destToy Its 
haH-matured follicles, lllay then function later on. This must be 
unusual, however, for in most cases tlle two ovaries function simul­
taneously, or nearly so. 

Not all :l'emales come into heat, and of thosc that do and ovulate, 
some may fidl to become pregnant. If there is 110 oYlilation, 110 cor­
pora, form: if oyu\aHoll OCCurs but no pregnancy follows, the cOl'pora 
degenerate qll~('kly because of the absence of. embryos. '~'he O\'~Il'ies 
may be only shghtly affected, so that they contll1ue to contum medll1m­
sized :f'ol1ides throughout the spl'ing and SllJ1l11lel'. Two su('h onlrips, 
hoth i'rom animals killed in .July, are shown in plate 2, D, E. The 
cortex in each is quite thick (compare ,ritlt pI. 2, F): and each con­
tains IWtny -follicles. The fo11icles are not maturE', as can Le seen by 
comparison with plate 2. Lt, B, nor arc they appl'Oaching maturity. 
In -fttct, n. detailed study shows that many of tlwm are atresic, that is, 
undergoing it type of degeneration. so that nJ(' ovaries nre reaUy in a 
more or less sbttic condition that will last until stimulatecl to gl'Owth 
hy the approach of the next lJrec(]jng season, the fOllowing winter. 

BREEDING RECORDS 

In considering time vnriationsin the reproductive cycle of the 
coyote in different States, two stages Ihtve been used as points of 
reference: namely, the time of ovulation (breeding, copulation) a.nd 
the tillle when the youllg tll'e bom. 
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For convenience, the data obtained from the field records of coyote 
pregnancies and litters have been plott~d Oil charts, by Htates (figs. 
1 and 2). Each litter from a den and each suckling female is repre­
sented by a square aboYe the horizontal line; and each pregnant fe­
male and each set of embryos, by one below the line. Each vertical 
column of squares stands for records for 2 days; thus the records 
for the first and second days of each month are' grouped in one col­
unm, and those for the third and fourth days in another, and so on. 
No attempt has been made to c]a.<;sify either embryos or young by size 
or age, as most of the records contain no statement whatsoen:!1' as to 
size, others giYe, "el11bl'Yos size of small rat" or some other equally 
indefinite standard, and only a few give measurements in inches. 

Detailed discllssions of the records for the States are 11ll11l'CeSsary 
in most cases, so that only bripf comments and interpretations of 
the charts are offered, except for the State of ·Washington. 

Wa.~hin!7ton.-Begillning t11(' analysis of the breeding records " ..ith 
the chart for'VashiJ1!!toll (fig. 1), it :is seen that although a single 
set of embryos was l'l'cor<le'c1 jusl before the middle of February it 
was not until Gle la..,t third of the mOllth that an increasing number 
of pregnant females wns noted. This does not mean, however, that 
the commencement of the hl'(,ptling spuson is to be set that late. On 
the contrary, inasl1lueh as f'llIbr~'os of the first 2 weeks are so small 
t11Ut they are not. easily obsel'n.'d 11n<1('1' field conditions, e,'en by 
embryologists, and are almost. slIre to be overlooked by hunters and 
trappers who htH'e made no spl'cial study of anatolllY, the actual 
heginning of thl' breeding Rf'tlSOn is to l)e pl:lced 2 \\'eeks or more 
prior to the timl' 'Y}Wll the nrst unmistnlmbly pl'ep:nant female'S were 
recorc1l'c1. Accordingly, in 'Washingtoll, it is placed cllll'ing the first 
7 or 10 da~'s of February. 

There will 13(', of course l som('. i.nc1iyi.dual variation in the time 
of coming h1tO heat, even among anhllals liYing hl the same habitaL 
Furthermore, the cliffl'rent environmental co)](Utiol1s that enter in 
,,,hell the reeords for animals :fOI' an enl"il'l' Stale are grouped to­
gether, such llS wield)' diffl'ring nltituc1l's, are hdors t1111t may pro­
duce variability in the time of brercling. ·Whatever its canse, in 
the Washingt011 covotl's this y:tTiatioll seems to am o 1111 t· to about 
a month, ns shown by two facts: (1) The number of pregnant ani­
mals take11 illC'reas('d for ahollt n, month, .IS morl' and more females 
came into hl'at and brl'tl; (2) })regmlllt animals were found over n, 
3-lllonth lwriod, all-hongh it is known from observations on captive 
tmimals that the coyote J1as a 61- to u3-day gestation period, so 
that some individuals must havt' hred nt letlst a 111011th later than 
those that came into heat first. From Ih(' prl'sent records it is not 
possible to determine wl1ether this Yal'iatioll is due to individual 
differences or to environmental factors; probably a combination OT 
the two is responsihle. 

L{)oking now at the squares above the line, which represent suck­
ling female~ or litters, it is seen that in ·Washington whelping began 
:tbout the end of M;u'ch 0\' tlw first part of April. It has alreadv 
IJeen pointed out thu.t breeding begins about the first of February, 
so that the interval here is a,pproxinmtely 2 months, which agrees 
quite well with the }mown gestation period of about (i3 days. The 
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number of litters increased for about a month, as latel' breeding 
females whelped, a, rise comparable to that in the number of preg­
nant females for about the first month of the breeding season. 

The records for Washington may be summarized briefly. The 
coyote breeds during Febrllary. there being about a month's difference 

JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY 
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...\: 11:::':::1 ::::i::::::::~:::::':~:::::"" I 
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•• •• """'1"'" •••••••••. "'1"" 
I

""""'''''''''''''''''',' . "'1:~ :''j':g~ ::H ':' I' 
• I": • ~ ... I
:::: ~,

•••• ,ill 
,. I •••• ,1, 

~ ~i:~!m Hl! 1.11. 
. .:.: ::::::::.::::1::::: ::::: 

:: : .. :::. :::::::::::::1:::::·::::: ,:::.::::::. :::::::::::::::::::::::: : ,
MONTANA .I::~::::::li!::::i:::i:i i iii:li:::::iii::::i .i. . i, 

••••••••••••••••••••••••••• II • 
• II •••••••••••••. . ....... .
..... .
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FiGUR~J 1.--Coyote brc<'!ling- rrconls from ,,'nshing-ton, Orrg-nn. ('a Ii fornin. Idnho. nnd 
l\Iontana. Each square abo\~(~ hori7.ontal line r(lpl'p~{\nts :I Rul'idinf,! ff!lllaie 01' a litter; 
each one brIo\\' the Iinc, It prc!;,nant frnlllle 01' 'l set of cmbl'Yos, ]~nch "cl'tical column 
of squares stands for records [or :! day~, 

in time betweell the eal'liest and latest bl'('('cling, The litters arc 
whelped during April, tlH'l'c being again a month's "spread." There 
is no record of the production of a s('cond litter, the oyerlapping in 
elates between pregnancies and litt('rs being no more than is to be 
expected from the variation in the time of indiyidual breeding. 
Furthermore, the double peak that ·would be formed in the graph 
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for W"ashingtoll (fig. 1) if any appreciable lHU11ber of animals bred. 
a second time does not appear, either for the number of embryos 
or for the number of litters. 

01'eqon.-If the few exceptionally early pregnancies in January 
and the corresponding early litters in March nre omitted from COll-
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JULY 
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_ ____-r~c~o~L~O~R~A7.Dr"O~""""'~·~l~!~·~·~:+..:~.:~~j~:~:~..~:~1~'~'~~~'__~"~70+-__--___ ' 
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' • ::::: :/' :.':::::::::::::::::::-:::::/. : .. :11 ....·11 I


• • 'II ...... ". I. , ......... 

/ 
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UTAH I :: .. ~ i: /. ::1:.: !••••••••••••••••••• " ••• ! • 
, ::: '::::::::::!:::::::::::::, '" : :::". < 

I •••••••'.. •••••••• •• 

o ""1:r.0,,., 

IA~IZONA : , I I ... I. I '1" ••• , ••••••••••••••••••. I. • '" 
I' :: ....ill' i:: I ,I • . ! 

I NE~I MEXICO i. II .: ,f I ,II •• ... I" ::.: :':':1 ::'::':::::::'1::::': 11··1
' '::. 'i '::••: : 1': ' ! 

TEXAS I . ," :. ..:::... I,., .,...,.. , .,.. .. .:::' ":~:::::::::::::':.::::': . 
'-__ _______L. • ___..l··I::_::_:~r~_·_ ..-L- ___ 

FIGVnl~ 2.-Corote hr(J(lding rt:"cords 1'l'OUt \\"'yoming, Xouth 1)aI.:;ota, Culol'ado, ~f\\·atla, 
utah, Al'izonn, New .i\lexic;o, and rl\!xa~. ll;nt!l ~lJtlnl'(l aoonk hOl'jzontal Jirl(' l'epresentH 
a sucklill~ fellMle Or It Illt('I'; each one below the line, It pregullnt femlLle or a set of 
cIUbroyos. Each vertical column ot: squares stands for records for 2 days. 

sideratioIl, the graph for Oregoll conforms fairly closely to that for 
'Vashington, indicating the main season of breeding in February and 
of whelping ill April (fig. 1). Appan'ntly all appreciable number of 
animals came into heat. It month earlier. These may prove to be 
coyotes from the low-altitude sagebrush desert in the southfl!lstern 
corner of the State. 
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