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Abstract

Natality of black-tailed deet (Odocoileus hemionus colambitats) in McDonald State Forest was
evaluated by examination of 147 reproductive tracts. Yearlings collected from November 1968
to May 1970 zveraged 0]9 corpota iutea per doe and adults iveraged 1.76. Yeadings collected
during spring h 1969 and 7910 aver^ged 0.88 fenrs per doe; adults avemged 1.61 fetuses per doe.
Fetuses and corpora lutea wete absent in fawns. The peak of breeding, established from ovarian
examination in late fall, occurred from 1 to 16 November during both years of study.

Deer collected following a severe winter in 1968-69 had an index of condition based on kidney
{ar significantly lowe! rhan deer coliected following a mild winter ]n 1969-10. The rates of
ovulation and fetuses per doe following the more severe wintet wete lower than those following the
mild winter, but the differences were not statistically significant. Apparent dates of breeding as
estimated from embryonic development differed between 1969 ard. 1970. However, examination
of ovaries collecred in Octobe! and Novembet could establish no difference between vears in the
timing of ovulation. The later estimate of dates of ovulatioo determided flom embryonic develbp-
ment and reduced iodex of condition reflected ooorer Dhvsical condition of the does and reduced
growth o[  feruses dur ing rhe severr  winter  of  1968 69. '

lnlroduclion

The purpose of rhis report is to provide a record of changes in natality of black-tailed
deer occupying the McDonald State Forest in Bentor County, Oregon, during 1969 and
1970, atd a record of relationships among wearher, physical condition of the deer, and
natality.

Descriplion ol the Study Area

McDonald State Forest (including Paul Dunn Forest) encomlxsses 5,171 ha of forested
hills in the Coast Range approximately 11.3 km north of Corvallis, Oregon. Most of
the area is 152-427 n above sea level; maximum elevation is 661 m.

McDonald Forest is in the hemlock (Tswga hetercphylla) vegetative zone described
by Franklin and Dyrness ( 1969). The predominant community type is Douglas-fir/ocean
spray (P:eucloxuga tnonziesii/Holod.itcus discolot). The predominant soil type is "Red

Hill" (Gartz, 1954), which occuls over much of the Coast Range. The stages of plant
succession range from recently logged by the clearcutting method to subclimax vegeta-
tion. Eighty-four percent of the Foresr is occupied by seral communities more than 30

l Present address: P.O. Box 811, Soldotna, Alaska 99669.
? Present address: Department of \Tildli{e and Fisheries Sciences, South Dakota State University,

Brookings, South Dakota 57006.
3 Technical paper No. 3984 of the Oregon Agricultulal Experiment Station.

108 Northwest Science, Vol. 50, No. 2, 1976



years old. Black-tailed deer generally occur in gr€atest density in seral cornmunities less

than 30 years old.
The climate is normally mild ( U.S. Deparffnent of Commerce, 1969) . Rainfali

averages 1.02 m annually, and periodic summer drought is exlxcted. Average temperature

during January, the coldest month, is 4.1"C. Measurable soowfall at Corvallis occurs
^n aveege 83.5 days per yea!. Depth of snow on the ground rarely exceeds 5.1-7.6 cm
at rhe lo$/ef elevations on the study area, and snow usually melts in one or two days.

Precipitation during December through February 1968-69 was 71.8 cng snowfall
totaled 78.2 cm, and the mean temp€iature was 2.9oC (Corvallis State College lsicl
lWeather Station, U.S. Department of Commerce, 1969, 1970) . Values for 1969-70 were
84.0 cm of total precipitation, a trace of soow, and mean tempelature of 5.8"C. Long-
term normals for the reporting station were 44.9 cm precipiratlon, 15.4 cm snowfall,
and mean temperature of 5.O'C.

Methods

Hunters were provided with a plastic bag and an illusuation of the reproductive ract
of female deer, and were asked to submit racts from does for examination. Fifty-six
pairs of ovaries were obrained during 1968, 15 in October, and 40 during November.
Forty pairs were obtaioed during November 1969. Hunting of antledess deet was not
permitted during October 1969, but 11 does were collected from the area to plovide
a sample for comlmrison with the previous year.

Twenty does were collected in March-May 1959 ̂ nd 1970, ptoviding 40 reproductive
tracts for examination duriog the later stages of gestation. Ovaries were sectioned at
1-mm intervals following brief sorage in formalin and examined according to the
procedule outliqed by Trauger and Haugen (1!65).

Mandibles wele removed from deer brought to the checking starion, excepr in-
frequently when a hunter objected. Jaws were marked, cleaned, and used to assign
animals to fawn, yearliog and adult categories accordiog to tooth replacement ( More'
Iatd, 1952). Jaws of adults were then selmrared comparatively into caregories by
degree of wear and assigned to age classes.

Both kidneys, with accompanying deposits of fat, and one femur were obtained
from each deer in the March-May collections to appraise general physical condition.
The ratio of kidney fat to kidney weight ( Riney, 1955), color and texture of marrow
from femurs (Riney, 1955), and compressability of a 6.4-cn sectioo of marrow (Greer,
1968) were used as indices of body condition of the deer.

Results

Only 25 percent (5/20) of the ovarian pairs from adult does obtained during October
7968 and 1969 had corpora lutea. However, 91 percent (62/68) ot the adult does
collected during November had ovulated. Because significantly fewer deer collected
in October had ovulated as comPared with those collected in November (P { 0.005;
X2 : 40.1.3; d.f. - 1) , rates of ovulation in rhe fall were estimated from ovaries col-
lected during November. No significant differences (P > O.91 X! : 0.14; d.f. : 1)
occurred betweefl years in mean numbers of ovulatioos per doe collected during Novem-
ber. Average numbers of corpora lutea showed greater variability among yearlings than
adults (Table 1).
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TABLE 1. Avetage numbers of corpora lutea per doe (t2 standard eror) Jrom deer collected
in McDonald Forest, Bentoo Courty, Oregon. (Sampte sizes in parentheses.)

Period o{ collectioo Yearlings Adults

November 1968
Spring 1969
November 1969
Spriog 1970

Mean

0.00 (8)
0.00 (2)
0 .00  (8 )
0.00 (2)

o.89 ! 0.473 (9)
0.67 ! 0.r4 (6)
0.57 L 0.49 (7 )
r . tO (2 )

0.77 .L 0.25 (24)

1.14 ! 0.30 (23)
1.75:L 0.48 (12)
r . 16 -  0 .21  (25 )
1 .81  i  0 .3 t  (  16 )

1.76 .L 0.32 (75)

aThe fofmula L(u) :f:t(.05) s (Senedecot and Cochtan, 1956-16) wu used to calculate
standard errors provided in the tables.

The average number of fetuses per adult doe ( Table 2) was slightly lower than the
average number of corpora lutea per adult doe, but the confidence intervals ovedapped.

TABIE 2. Average oumber of feorses 1rr doe (t2 standard error) from d€er colle.ted in
McDonald State Forest, Bentoo County, Oregoo. (Sample sizes in patentheses. )

Period of collection Fawns Yearlirlgs Adults

1969
.1970

Mean 0.00 (4)

0 .00  (2 )
0.00 (2)

0.61 :t 0.54
1. t0

0 .87 : l :0 .53

( 6 )
( 2 )

( 8 )

r.50.1: 0.43 (t2)
r.69 ! 0.)2 (16)

r.6r ! 0.24 (28)

The initiation and peak of the breeding season were determined from the appearance
of corpora lutea in ovaries collected during rhe fall. The does in McDonald Forest began
breeding in the last half of October and teached a peak in the first half of Novernber
( Table 3).

TABLE 3. Percentage -of yearling and adult black+ailed deer which had ovulated by time of
collecrion from McDotrald State Forest, Bentofl County, Oregoo. (Sampie size in
Darentheses.)

Percentage having omlated

Date of collection 1968 1969
October 71-25
October 26-November 7
November 8-10
November 16- 17

14.1 ( 1)
28.6 ( 7)
94 .1  (17  )
93.3 (r5)

r4.3 (  1)
66.7 ( 3)
87.5 (321

Dilletences in Phyical Cand,ition Berueen YedtJ. Only four of J9 deer examined had
indices of kidney fat of 30 percent or glear€r (Fig. 1). Indices of condition based on
kidney fat from deer colleced in 1970, however, were significantly higher (P ) 0.025;
X' : 10.18; d.f. : 1; 1l.rutt the indices from deer collected ia 1969 (Table 4).

TABLE 4. Numbers of deet collected in McDonald State Fotest, Benton County, Oregon, in
relation to index of condition with calculated expected frequencies in parenrheses.

Index of  coodir ion (percent)

Year 8-12 13-11 18+
1969
1910

9 (5 .15)
2  (5 .65)

6  (4 .87  )
4  (5 . r1 )

1 ( 5 . 1 5 )
8 (5.65)

1 ( 3 . 4 1 )
6 (1.59)
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Figure 1. Indices of physical conditioa of deer collected March-May 1969 arld 1970, McDodald
State Fores(. Benron County, O-regon. Index of condition equals weight of fat surround-
ina kidney+kidney weight X 100.

Rate of fetal growrh may be used as an indicator of physical condition of the deer
collected because rate of growrh of the fetus depends on the level of maternal nuuition
(Ommundsen and Cowan, 1970). I7e suggest thar the eadier estimared dates of
breeding based on fetal leflgth in 1969 resulted from a faster rarc of growth than that
achieved by fetuses conceived in 1968 vrhen the estimates of dates of breeding obtained
by frequency of ovulation and fetal lengths overlapped. Fastel rate of grow.h of a fetus
would result in an eadier estimated dare of breeding because the date of breeding was
estimated ffom the length of the fems. It 1968,95 percenr of the does were estimated
on the basis of fetus length to have bred betvreen 23 October and 2 December ( Fig. 2),
with a mean date oI 74 November. h 1969, the mean date of conception was calcu-
lated, by the same method, as 4 November, with 9) petcent of the does esrirnated !o
have bred between 19 October and 2O November. The estimated dates of breeding
hased on fetus length in 1969 were significantly eadief (P I 0.025; X2 : 9.42:

TABLE 5. Groupings of black+ailed deer according to estimated dates of breeding, 1968-69,
McDonald State Forest, Benton County, Oregon, with calculated expected frequencies
ifl parentheses.

Year of
collection

october
17 -11

Novembet
1_8

November
9-14

November
l ) f

1969
1910

(1 .1)
(3 .7 )

(1 .75)
(4.25)

(4.7 )
( 5 . 1 )

( 3 . 3 )
( 3 . 7 )

6
14

2
6

1

d.f. - 1) than rhose in 1!68 ( Table 5). Because there were no appatent differences
in the numbers of corpora lutea at the same time each fall (Table i), actual dates of
breeding were plobably simila! for 1968 ar.d i,969.
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Figure 2. Dates of conception of black-tailed deer collected March-May 1969 and. 1970, MG
Donald State Forest, Senton Coudty, Oregon- Dates determined by backdating frorn
date of collection on basis of fetal development.

The statistically significant differences in both indices of condition and in fetal
glowth rates between years supporr the hypothesis that deer collected in 1970 were in
bettet condition than deer collected in 1969 following the harsh winter. The more
rapid rate of growth exhibited by fetuses in 1969 would provide a larger and smonger
fawn at birth.

Discussion

The rate of ovulation of adult does collected in McDotrald Forest was midway between
the lowest and highest rates of or.ulation found by Bischoff among five herds of black-
tailed deer in California (Table 6). The average number of corpora lutea found by

TABLE 6. Comparison of rates of ovulation among black-tailed deer herds in Caliiotnia, \fash-
ington, and McDonald State Forest, Oregon. (Sample sizes in parentheses..l

Corpora lutea per doe

Authority Yearling

McDonald State loiest
Bischoff ( 19tB)

Tehama
Oak Knoll

Tabet (1951)
Recent Burn
Oper Brush

Brown ( 1961)

Taber (19)3) among deer collected from a recently burned area in California, which
he considered fair range, was almosr identical with rhe rare of or.ulation from deer
collected io McDonald Forest. Deer collected from open brush land, which Taber
(1951) considered good range, had a slightly higher number of orulations than deer
collected from McDonald Forest. The number of owlations per adult doe killed in

o.19 (24)

0.67
1.00
1 . 1 t  ( 1 3 )

1 .7  6

1.9 r
t . 54

(16)

(22)
(22)

(46)

1 .75
L.89
t , )  |
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