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During 1982-83 and 1983-84 furbearer seasons, 1,319 raccoons

in

(Procyon lotor) taken in northwestern Oregon were obtained from

hunters and trappers. Ages of specimens of adequate condition were

estimated by four techniques: baculum mass and length, and

ossification of epiphyseal cartilages of the radius and ulna, were

used to separate specimens into younger or older than about 0.5 years,

and counts of dental annuli and sequence of ossification of cranial

sutures were used to separate samples into five age classes

corresponding to about 0.5, 1.5, 2.5, 3.5, and 4.5 years of age or

over, respectively. Age structures derived by any two techniques were

not significantly different (P > 0.05): ages of 61 (17.8%) of 3Z3

specimens were classified differently on the basis of cranial sutures

and dental annuli, 24 (2.3%) of 1,053 on the basis of cranial sutures

and epiphyseal cartilages, none of 513 on the basis of cranial sutures

and baculum mass and length, 1 (0.3%) of 317 on the basis of dental

annuli and epiphyseal cartilages, none of 185 on the basis of baculum

mass and length, and 4 (0.8%) of 499 on the basis of epiphyseal

cartilages and baculum mass and length. The sequence of ossification
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of cranial sutures for Oregon raccoons differed slightly from that

reported for Illinois raccoons; also, cranial sutures of males may

ossify before those of females.

Sex ratios calculated from 1,319 raccoons did not differ

significantly (P > 0.05) from 1:1, between years, by period of

capture, or by county of capture. However, sex ratios differed

significantly by age class in the 1982-83 sample, although not in the

1983-84 sample; males generally predominated in older age classes.

Age composition of 1,245 specimens did not differ significantly

(P > 0.05) between years or by county of capture; 575 (46%) were age

class 1, 296 (24%) age class 2, 144 (12%) age class 3, 92 (7%) age

class 4, and 138 (11%) age class 5. However, age composition differed

significantly by period of capture during the 1982-83 fur season, but

not during the 1983-84 season; the proportion of individuals in age

class 1 decreased sharply during the last period of the 1982-83

season. The proportion of parous females differed significantly

among age classes within years (F = 68.1, d.f. = 3, 301, P < 0.01),

but not among age classes between years (F = 2.1, d.f. = 1, 301,

P > 0.05) ;
significantly fewer females in age class 2 were parous, 40

(31.5%) of 127, than among females in older age classes, 168 (92.3%)

of 182. Litter sizes ranged from one to six; however, only 2 (1.0%)

of 208 parous females had a litter larger than four. Mean litter

size, 2.6 0.1 (n = 92) for the 1982-83 sample and 2.7 0.1

(n = 116) for the 1983-84 sample, was relatively low compared with

that reported elsewhere. Mean litter sizes were not significantly

different between years (F = 0.07, cI..f. = 1, 200), but, in contrast to



findings of others, were significantly different among age classes

(F = 10.1, d.f. = 3, 200, P < 0.01); in general, older females had

larger litters.
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AGE DETERMINATION AND AGE-SPECIFIC REPRODUCTION IN RACCOONS IN

NORTHWESTERN OREGON

GENERAL INTRODUCTION

This thesis consists of two manuscripts, one on concordance among

techniques for estimating age in raccoons (Procyon lotor), the other

on sex and age composition and age-specific reproduction in raccoons

in northwestern Oregon. Samples were collected during two furbearer

seasons, 15 November 1982 to 15 February 1983 and 15 November 1983 to

the end of the extended season on 29 February 1984.

Specific objectives of the studies were:

1. To determine concordance among four techniques of estimating

age in raccoons.

2. To determine sex and age composition of raccoons harvested in

northwestern Oregon.

3. To determine if sex and age composition differed by period

and county of capture for raccoons harvested as fur.

4. To estimate age-specific natality for raccoons in

northwestern Oregon.

Because the two manuscripts reporting results of the research

were prepared for publication, they were written in the format

prescribed by the American Society of Mammalogists (Wilson and

Gardner, 1983), and Dr. B. J. Verts was included as junior author.

Citation of this thesis should include only the first-named author.



The manuscripts are titled:

1. Comparison of techniques for estimating age in raccoons.

2. Sex and age composition, and age-specific reproduction in

raccoons in northwestern Oregon.

Although methods for estimating age in raccoons have been

developed and tested with known-aged specimens (Grau et al., 1970;

Junge and Hoffmeister, 1980; Sanderson, 1961), no assessment of

concordance among techniques is available. Also, the only attempt to

estimate ages of raccoons in the Pacific Northwest was by Scheffer

(1950) who separated a small sample by total length, body mass, and

tooth attrition, techniques of dubious merit. Consequently, the

purposes of the first study were to apply modern techniques of

estimating age to raccoons in the Pacific Northwest and to evaluate

the degree of correspondence among techniques.

Studies on the reproductive biology of the raccoon conducted

elsewhere (Fritzell, 1978; Johnson, 1970; Junge and Sanderson, 1982;

Sanderson and Nalbandov, 1973; Stuewer, 1943; Wood, 1955) showed that

population characteristics differed by geographic area; however, no

comparable information is available on productivity of raccoon

populations in Oregon and little is available for those throughout the

Pacific Northwest. Consequently, knowledge of reproductive biology of

raccoons in the Pacific Northwest is limited to information presented

in species accounts in regional works on mammals (Bailey, 1936; Cowan

and Guiguet, 1956; Daiquest, 1948; Davis, 1939; Larrison, 1976).
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Litter size is related to maternal age in many species of mammals

(Nalbandov, 1976), possibly including raccoons (R. D. Dew, in litt.;

E. K. Fritzell, in litt.; Junge and Sanderson, 1982), but most studies

of the reproductive biology of raccoons were based either on only two

age classes or on small samples, or both (Cagle, 1949; Fritzell, 1978;

Johnson, 1970; Sanderson, 1960; Scheffer, 1950; Stuewer, 1943).

Advances in techniques for estimating age in raccoons (Grau et al.,

1970; Junge and Hoffmeister, 1980) permit classification of the adult

segment into several age classes. The opportunity to obtain large

samples of raccoons permitted determination of the age structure, sex

composition, and age-specific reproduction of raccoons in northwestern

Oregon.
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COMPARISON OF TECHNIQUES FOR ESTIMATING AGE IN RACCOONS

BRAD C. FIERO AND B. J. VERTS

Department of Fisheries and Wildlife, Oregon State University,

Corvallis, OR 97331.

INTRODUCTION

Although methods for estimating age in raccoons (Procyo lotor)

have been developed and tested with known-aged specimens (Grau et al.,

1970; Junge and Hoffmeister, 1980; Sanderson, 1961), no assessment of

concordance among techniques is available. The purpose of this study

was to evaluate the degree of correspondence among several techniques.

The only attempt to estimate ages of raccoons in the Pacific

Northwest was by Scheffer (1950) who separated a small sample by total

length, body mass, and tooth attrition, techniques of dubious merit.

Consequently, the present study represents the first application of

modern techniques of estimating age to raccoons in the Pacific

Northwest.

Carcasses of 1,319 raccoons taken in Oregon north of the

0
Lane-Douglas County line (43 36 N) and west of the crest of the

Cascade Mountains (.121°49'W) were obtained from hunters and trappers

during the 1982-83 and 1983-84 furbearer seasons.

Ages of specimens of adequate condition were estimated by four

techniques: baculum mass and length (Johnson, 1970; Sanderson, 1961)

and ossification of epiphyseal cartilages of the radius and ulna



(Sanderson, 1961) were used to separate specimens into younger or

older than about 0.5 years; counts of dental annuli (Klevezal' and

Kleinenberg, 1967; Grau et al., 1970; Johnson, 1970) and sequence of

ossification of cranial sutures (Junge and Hoffmeister, 1980) were

used to separate samples into five age classes corresponding to about

0.5, 1.5, 2.5, 3.5, and 4.5 years of age or older, respectively.

Other techniques have been developed but are generally less reliable

(Grau et al., 1970).

Bacula were removed from 576 males, boiled in a 0.67 solution of

phosphate detergent, and cleaned for examination. Length of each

baculuni was measured to the nearest 0.1 mm with a dial caliper in a

straight line from the distal tip to the proximal tip, including the

cartilaginous tip if present; mass was measured to the nearest 0.01 g.

Means and ranges for mass and length were calculated for each age

class established on the basis of cranial sutures. One-way analysis

of variance followed by Fisher's protected least significant

difference (LSD) test (Ott, 1977) was used to determine if differences

in baculum masses and lengths among those age classes were

significant.

Forelegs were removed from 1,163 specimens, mounted on cardboard

sheets, and frozen until radiographed from 63.5 cm with a 7-mm

exposure at 3 mA and 34 KVP. The epiphyseal cartilage appeared as a

dark band between the epiphysis and diaphysis of the radius and ulna

on radiograph negatives. Specimens with wide bands of cartilage were

recorded as age class 1, and specimens with thin or no observable

bands of cartilage were recorded as older than age class 1.



Usable skulls were removed from 1,245 carcasses, boiled in a 0.6%

solution of phosphate detergent, and cleaned for examination of

cranial sutures. Each specimen was assigned to one of the five age

classes based on sequence of ossification of cranial sutures (Junge

and Hoffmeister, 1980). Because no sutures closed between 4 and 10

years of age, specimens classified as 48 months and older were

combined into age class 5.

A slightly different sequence of ossification of cranial sutures

from that reported for Illinois raccoons (Junge and Hoffmeister, 1980)

was observed among raccoons in northwestern Oregon. The

squainosal-jugal suture did not close before nasofrontal or

nasopremaxillary sutures as .recorded for Illinois raccoons; therefore,

we separated specimens in age class 4 from specimens in age classes 3

and 5 by the degree of ossification of the squamosal-jugal and

internasal sutures. Specimens assigned to age class 3 had partially

ossified squamosal-jugal and open internasal sutures. Specimens

assigned to age class 4 exhibited nearly closed squamosal-jugal and

partially ossified internasal sutures. Closed squamosal-jugal and

mostly closed internasal sutures were used to assign individuals to

age class 5.

From the 1982-83 sample, a lower incisor (upper incisor for those

without a usable lower incisor) was pulled from all 313 specimens

assigned to age classes 2 to 5 and from 30 randomly selected specimens

assigned to age class 1 on the basis of sequence of ossification of

cranial sutures. In addition, for specimens without a skull in

adequate condition, a lower canine was pulled from all 24 classified
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as older than age class 1, and 3 randomly selected specimens assigned

to age class 1 on the basis of ossification of epiphyseal cartilages

or baculum mass and length. Teeth were sent to Matson's Laboratory,

Militown, Montana, where they were sectioned, mounted on slides, and

stained. Tooth sections were examined at 100X under the microscope

and interpretation was based on the system of Johnson (1970). Oregon

raccoons did not possess dental annuli during their first two winters

of life, similar to raccoons in Alabama (Johnson, 1970), but in

contrast to raccoons in Illinois that developed an annulus at about 10

months of age (Grau et al., 1970). Consequently, Oregon raccoons in

age classes 1 and 2 could not be separated on the basis of dental

annuli. Furthermore, individuals classified as older than 4 years of

age were combined into age class 5 because counts of dental annuli

tend to underestimate age of raccoons beyond the age of 4 years (Grau

et al., 1970).

All techniques were applied to individual specimens independently

without knowledge of classification by other methods. Chisquare in

contingency tables was used to compare results between techniques of

age estimation. In all statistical analyses, P < 0.05 was accepted as

the level of significance.

RESULTS AND DISCUSSION

Age based on examination of dental annuli did not correspond with

age based on cranial sutures in 61 (17.8%) of 343 specimens (Table 1).

Among these discrepancies, 53 (86.9%) differed by 1 age class, 7

(11.5%) by 2 age classes, and 1 (1.6%) by 3 age classes. A



Table 1. Numbers of discrepancies among four techniques used to estimate age in raccoons (Procjon lotor) in each

of five age classes established on the basis of the first method listed in each pair, northwestern Oregon, 1982-83

and 1983-84 furbearer seasons. Numbers of specimens evaluated by both techniques are in parentheses.

Discrepancies among techniques compared

Cranial sutures: Cranial sutures: Dental mmmli: Dental annuli: Epiphyseal cartilages:

Age Cranial sutures: epiphyseal baculum mass and epiphyseal baculum mass baculum mass and

class dental annuli cartilages length1 cartilages and length' length'

1 0 (31) 10 (495) 0 (204) 1 2 1 2
3 (212)

1-
0 (167) I. 0 (99)

2 13 (146) 14 (251) 0 (145) j j

3 14 (69) 0 (112) 0 (48) 1 (74) 0 (46) 3
1 (287)

4 14 (48) 0 (80) 0 (43) 0 (47) 0 (28)

5 20 (49) 0 (115) 0 (73) 0 (29) 0 (12)

Totals 61 (343) 24 (1,053) 0 (513) 1 (317) 0 (185) 4 (499)

1 Combined because of complete agreement in age classification by the two methods.

2 Age classes 1 and 2 could not be separated because raccoons in neither age class exhibited dental annuli.

The techniques permitted only separation of age class 1 from older animals.



significantly larger proportion of males, 41 (22.5%) of 182, than

females, 20 (12.4%) of 161, were classified differently by the two

techniques (X2 = 5.98, d.f. = 1). Among the 41 males, 31 (75.6%)

estimates of age based on dental annuli were less than estimates of

age based on closure of cranial sutures; among the 20 females, exactly

half of the age estimates based on dental annuli were greater than

ages based on cranial sutures. Possibly closure of cranial sutures is

earlier in males. Also, the proportion of discrepancies between the

two techniques increased with each older age class (Table 1), likely

because in older raccoons fewer unossified or partially ossified

sutures on which to base age are available for evaluation (Grau et

al., 1970; Junge and Hoffmeister, 1980). Despite discrepancies, age

structures derived by the two techniques for the sample of 343

raccoons were not significantly different (X2 = 597 4. = 3).

In separating raccoons in age class 1 from older raccoons, age

based on ossification of epiphyseal cartilages differed from age based

on cranial sutures for only 24 (2.3%) of 1,053 specimens (Table 1).

Of these, 10 were in age class 1 and 14 were in age class 2 based on

cranial sutures, and 3 were males and 21 were nulliparous females,

sign:Lficantly different from the distribution between the sexes and

two age classes of the other 1,029 specimens that were not classified

differently by the two techniques (X2 = 28.54, d4. = 3). Possibly

timing of ossification of epiphyseal cartilages differs sufficiently

from that of ossification of cranial sutures among some nulliparous

femaLes in age class 2 to cause the discrepancy.
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No overlap of ranges of baculum masses or lengths occurred

between males assigned to age class 1 and those assigned to age class

2 on the basis of cranial sutures (Table 2). All bacula less than

1.3 g or 89 mm were assigned to age class 1 on the basis of closure of

cranial sutures. These findings are similar to those of Johnson

(197C)) who found raccoons in age class 1 in Alabama to have bacula

that weighed less than 1.2 g. Although baculum mass increased

significantly (F = 3,035, d.f. = 4, 509) among age classes based on

cranial sutures, and baculuin length increased significantly

(F = 1,238, d.f. = 4, 509) to age class 3, males older than age class

1 could not be separated into age classes because of extensive overlap

of ranges of both mass and length (Table 2).

Age of only 1 (0.3%) of 317 specimens was classified differently

on the basis of dental annuli and epiphyseal cartilages, none of 185

on the basis of dental annuli and baculum mass and length, and only 4

(0.8%) of 499 on the basis of epiphyseal cartilages and baculum mass

and :Length (Table 1).

Choice of technique depends on the number of age classes

requ:Lred. Use of epiphyseal cartilages of the radius and ulna

prov:Ldes a relatively easy method to differentiate young-of-the-year

(age class 1) from older individuals with reliability equal to that of

the other three techniques. Separation of individuals older than age

class 1 into additional age classes requires use of the cranial suture

or dental annuli techniques. However, the decision to use the dental

annuLi technique with Oregon raccoons requires that some other
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Table 2. Means ( SE) and ranges (in parentheses) of bacula masses

and lengths for raccoons (Procyon lotor) in each age class',

northwestern Oregon, 1982-83 and 1983-84 furbearer seasons.

Baculum mass (g) Baculum length (mm)

AgeNumber

class examined Mean Range Mean Range

1 205 0.63 0.01 (0.30-1.22) 71.8 0.5 (54.5-88.9)

2 145 2.99 0.04 (2.03-4.16) 105.9 0.4 (92.7-117.5)

3 48 3.69 0.08 (2.63-4.76) 107.9 0.5 (102.6-117.7)

4 43 4.01 e 0.07 (2.76-4.86) 109.3 0.6 (102.1-119.5)

5 73 4.40 0.07 (3.05-5.67) 109.2 0.5 (99.0-118.8)

Total 514

1
Age classification based on closure of cranial suture technique

(Junge and Hoffmeister, 1980).
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technique such as the ossification of epiphyseal cartilages be

employed to separate age classes 1 and 2.
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SEX AND AGE COMPOSITION, AND AGESPECIFIC REPRODUCTION IN RACCOONS IN

NORTHWESTERN OREGON

Brad C. Fiero and B. J. Verts

Department of Fisheries and Wildlife, Oregon State Universiyj,

Corvallis, OR 97331.

INTRODUCTION

Although reproductive biology of the raccoon (Procyon lotoi) was

studied elsewhere (Fritzell, 1978; Johnson, 1970; Junge and Sanderson,

1982; Sanderson and Nalbandov, 1973; Stuewer, 1943; Wood, 1955), no

comparable information is available for populations in Oregon and

little is available for those throughout the Pacific Northwest. Based

on 127 raccoons collected throughout the year in Washington, Scheffer

(1950) reported an equal sex ratio, an estimated mean litter size of

2.0 (based on embryos in one pregnant female combined with the number

of young accompanying six freeliving females), and evidence of

lactation in 17 of 23 adults but 0 of 17 yearlings. Otherwise,

knowledge of reproductive biology of raccoons in the Pacific Northwest

is limited to information presented in species accounts in regional

works on mammals (Bailey, 1936; Cowan and Guiguet, 1956; Daiquest,

1948; Davis, 1939; Larrison, 1976).

Litter size is related to maternal age in many species of nummals

(Nalbandov, 1976), possibly including raccoons (R. D. Dew, in litt.;

E. K. Fritzell, in litt.; Junge and Sanderson, 1982), but most studies

of the reproductive biology of raccoons were based either on two age

classes or on small samples, or both (Cagle, 1949; Fritzell, 1978;
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Johnson, 1970; Sanderson, 1960; Scheffer, 1950; Stuewer, 1943).

Advances in techniques for estimating age in raccoons (Grau et al.,

1970; Junge and Hoffmeister, 1980) permit classification of the adult

segment into several age classes. The opportunity to obtain large

samples of raccoons permitted us to determine the age structure, sex

composition, and age-specific reproduction of raccoons in northwestern

Oregon.

METHODS

During 1982-83 and 1983-84 furbearer seasons in Oregon, 1,319

carcasses of raccoons taken north of the Lane-Douglas County line

(Z'43°36'N) and west of the crest of the Cascade Mountains

(121°49'W) were obtained from hunters and trappers. Of these, 1,245

were of adequate condition to be used in this investigation.

Raccoons were assigned to one of five age classes corresponding to

0.5, 1.5, 2.5, 35, or 4,5 years of age or over, respectively, by one

or more of the following techniques: 1) mass and length of the baculum

to separate age class 1 males from older males (Johnson, 1970); 2)

degree of ossification of epiphyseal cartilages in the radius and ulna

to separate age class 1 from older individuals of both sexes

(Sanderson, 1961); and 3) sequence of ossification of cranial sutures

to separate individuals into all five age classes (Junge and

Hoffmeister, 1980). The latter technique was modified slightly

because we found among Oregon raccoons that the sequence of closure

for the squamosal-jugal suture differed (p. 6) from that reported for

Illinois raccoons (Junge and Hoffmeister, 1980).
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Uteri were excised, opened longitudinally, and examined for

presence of pigmented implantation sites. Counts of implantation

sites with similar densities of pigmentation were recorded. We

followed Junge and Sanderson (1982) in considering the set of most

intensely pigmented sites to have formed during the previous breeding

season; mean litter sizes reported herein were calculated from numbers

of sites in the darkest set.

Two-way analysis of variance was conducted with the aid of the

Statistical Package for the Social Sciences (Kim and Kohout, 1975) to

test for significant differences in percentages of parous females and

in litter sizes among age classes and between years. Interaction

between age class and year was not significant (P > 0.05) in either

test. Because significant differences in litter sizes were found

among age classes, one-way analysis of variance followed by Fisher's

protected least significant difference (LSD) test (Ott, 1977) was used

to determine which means were significantly different. Chi-square

tests in contingency tables were used to test for significant

differences in sex and age composition between years, among periods of

capture, and among counties of capture, and in sex composition and

proportion of parous females among age classes. In all statistical

analyses, P < 0.05 was accepted as the level of significance.

RESULTS AND DISCUSSION

The sex ratio for 1,319 raccoon specimens was not significantly

different (X2 = 0.58, d.f. = 1) from 1:1 and was not significantly

2
different (X = 0.25, d.f. = 1) between years (Table 3). Near-even



Table 3. Sex ratios (males/100 females) in raccoons (Procyon lotor) by

sample, date of capture, and age class', northwestern Oregon, 1982-83

furbearer seasons. Sample size in parentheses.

Furbearer season

Category 1982-83 1983-84

Period of Capture:

15 November-15 December 107 (282) 102 (254)

16 December-15 January 104 (222) 115 (142)

16 January-15 February 140 (132) 83 (57)

16-29 February2 92 (23)

Age Class:

1 83 (278) 89 (297)

2 135 (146) 131 (150)

3 64 (69) 67 (75)

4 129 (48) 120 (44)

5 158 (49) 154 (89)

Totals3 109 (642) 103 (677)

1
Age based on determinations by sequence of ossification of cranial

sutures (Junge and Hoffmeister, 1980).

2
Furbearer season was extended 14 days in 1984.

Because period of capture and skulls in adequate condition for age

determination were not available for all specimens, sample sizes

are somewhat smaller than total sample sizes.
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sex ratios also were reported for raccoons in some studies (Sanderson,

1951; Scheffer, 1950; Stuewer, 1943; Wood, 1955), but not in others

(Cagle, 1949; Johnson, 1970; Stains, 1956; Wood and Odum, 1964). Sex

ratios did not differ significantly by period of capture (Table 3) in

either 1982-83 (X2 = 2.06, df. = 2) or 1983-84 (!2 = 2.18, d.f. = 3)

or by county of capture (Table 4) in either 1982-83 (!2 15.3,

d. = 10) or 1983-84 (X2 = 8.3, d.f. = 10). Although, sex

composition did not differ significantly (X2 = 9.08, d.f. = 4) among

age classes in 1983-84, sex ratios were significantly different

(X2 = 12.2, d.f. = 4) among age classes in 1982-83, with males, except

in age class 3, generally predominant in older age classes (Table 3).

Possibly, cranial sutures in males ossify before females, thus males

tended to be placed in older age classes by the cranial suture

technique (p. 9).

Age composition (Tables 5 and 6) did not differ significantly by

year (X2 = 9.3, d.f. = 4), by county of capture in either 1982-83

= 29.8. d.f. = 36) or 1983-84 (X2 = 45.9. d.f. = 36). or by period

of capture during the 1983-84 furbearer season (X2 = 11.0, d.f. = 12).

However, age composition differed significantly (X2 = 22,6, d,f. = 8)

by period of capture during the 1982-83 furbearer season (Table 6).

The proportion in age class 1 decreased sharply during the the last

period of the 1982-83 season, likely an indication of greater

susceptibility to capture of individuals in this age class and removal

of a larger proportion of them earlier in the furbearer season. The

difference in trends between furbearer seasons may have been because

the 1983-84 sample generally was obtained from a large number of



Table 4. Sex ratios (males/100 females) in raccoons

(Procyon lot) by sample and county of capture,

northwestern Oregon, 1982-83 and 1983-84 furbearer seasons.

Numbers in parentheses are sample sizes.

Furbearer season

County of capture 1982-83 1983-84

Benton 50 (24) 167 (26)

Clackamas 103 (150) 106 (99)

Clatsop 50 (9)

Columbia 100 (2)

Lane 150 (65) 94 (64)

Lincoln 155 (28) 150 (10)

Linn 120 (22) 240 (17)

Marion 88 (81) 79 (52)

Multnomah 82 (20) 110 (101)

Polk 44 (26) 76 (67)

Tillamook 220 (16) 64 (18)

Washington 150 (111) 200 (12)

Yamhill 125 (45) 117 (78)

Unknown 108 (43) 105 (133)

Totals 109 (642) 103 (677)



Table 5. Age composition' and percent of females parous (n in parentheses), and litter size (X 4 SE)

among age classes and between samples of raccoons (Procyon lotor), northwestern Oregon, 1982-83 and

1983-84 furbearer seasons.

Percent in age class Percent parous 1982-83

Age

Class 1982-83

Mean litter size2

1983-84

1983-84 1982-83 1983-84 X SE Range n X SE Range n

1 47.1 (278) 45.3 (297)

2 24.8 (146) 22.9 (150) 30.6 (62) 32.3 (65) 2.2a & 0.1 1-3 19 2.2 & 0.2 1-4 21

3 11.7 (69) 11.5 (75) 92.9 (42) 93.3 (45) 2.5a 4 0.1 1-4 39 2.7c 4 0.1 1-4 42

4 81 (48) 6.7 (44) 85.7 (21) 100.0 (20) 3.3b 0.2 2-4 18 2.8c 4 0.2 1-4 20

5 8.3 (49) 13.6 (89) 84.2 (19) 94.3 (35) 2.9b 40.2 2-4 16 3.Oc 40.2 1-6 33

Totals (590) (655) (144) (165) 2.6 4 0.1 1-4 92 2.7 4 0.1 1-6 116

1
Based on age determined by sequence of ossification of cranial sutures (Junge and Hoffmeister, 1980).

2 Means within an annual sample followed by the same letter were not significantly different (P > 0.05)

by analysis of variance and Fisherts protected LSD test (Ott, 1977).

I-..
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Table 6. Percent of each sample in each age class1 by period and county of capture for raccoons

(Procyon L) taken in northwestern Oregon during the 1982-83 and 1983-84 furbearer seasons.

1982-83 1983-84

Age class Age class

Category n 1 2 3 4 5 n 1 2 3 4 5

Period of capture:

15 November-15 December 268 48.5 28.7 10.4 4.9 7.5 254 45.3 26.8 11.0 5.9 11.0

16 December-15 January 194 54.1 17.5 10.8 10.8 6.7 142 50.7 16.9 11.3 6.3 14.8

16 January-15 February 119 34.5 28.6 16.0 10.9 10.1 157 43.3 22.3 12.7 6.4 15.3

16-29 February2 23 56.5 13.0 4.3 13.0 13.0

County of capture:

Benton 24 54.2 25.0 4.2 8.3 8.3 26 42.3 30.8 7.7 11.5 7.7

Clackanias 148 45.9 22.3 14.9 9.5 7.4 99 51.5 23.2 10.1 2.0 13.1

Lane 35 54.3 17.1 20.0 5.7 2.9 60 43.3 28.3 5.0 10.0 13.3

Lincoln3 30 36.7 26.7 13.3 13.3 10.0 10 20.0 10.0 50.0 10.0 10.0

Linn 22 36.4 40.9 9.1 4.5 9.1 17 52.9 23.5 11.8 5.9 5.9

Marion 79 50.6 25.3 13.9 6.3 3.8 52 44.2 15.4 21.2 3.8 15.4

Multnoinah 20 45.0 25.0 15.0 5.0 10.0 101 36.6 32.7 8.9 8.9 12.9

Polk 26 65.4 19.2 7.7 3.8 3.8 67 44.8 17.9 13.4 4.5 19.4

Washizigton3 106 48.1 25.5 4.7 8.5 13.2 12 58.3 16.7 8.3 8.3 8.3

Yamhill 44 52.3 18.2 15.9 6.8 6.8 133 48.9 18.8 11.3 8.3 12.8

1 Ages based on closure of cranial sutures (Junge and Hoffmeister, 1980).

2 Fur season was extended to 29 February 1984.

Because of small samples, specimens from Tillamook County were added to those of Lincoln County,

and specimens from Clatsop and Columbia Counties were added to those of Washington County.
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cooperators who caught few raccoons, whereas many of the raccoons in

the 1982-83 sample were obtained from a few cooperators who harvested

raccoons more intensively within their hunting or trapping area

throughout the fur season.

Of 309 females in age classes 2 to 5, 208 (67.3%) had pigmented

sites of implantation; females in age class 1 did not bear young

(Table 5). The proportion of parous females differed significantly

among age classes within years (F = 68.1, d.f. = 3, 301), but not

among age classes between years (F = 2.1, d.f. = 1, 301).

Significantly fewer (X2 125.8, d,f. = 1) females in age class 2 were

parous, 40 (31.5%) of 127, than among older females, 168 (92.3%) of

182; however, the proportion of females exhibiting sites of

implantation did not differ significantly (X2 = 0.26, d.f. = 2) among

age classes 3 to 5. The proportion of females in age class 2 that

bear young was reported to range from 0 of 17 in Washington (Scheffer,

1950) to 27 (73%) of 37 in Illinois (Junge and Sanderson, 1982). In

addition, the proportion of females in age class 2 was found to differ

dramatically among years (Fritzell, in litt.). The proportion of

older females that bear young was reported to range from 17 (74%) of

23 in Washington (Scheffer, 1950) to 42 (95%) of 44 in Illinois (Junge

and Sanderson, 1982) and was not found to differ as greatly between

years (Fritzell, in litt.).

Litter size, as indicated by the darkest set of implantation

sites, ranged from one to six (Table 5); however, only 2 (1.0%) of 208

parous females had a litter larger than four. Mean litter size for

all individuals with pigmented sites of implantation (Table 5) was not
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significantly different between years (F = 0.07, d.f. = 1, 200). In

both furbearer seasons, mean litter size increased significantly

(F = 10.1, d.f. = 3, 200) with age (Table 5). In 1982-83, mean litter

sizes did not differ significantly between females in age classes 2

and 3 or between females in age classes 4 and 5; however, mean litter

sizes of females in age classes 2 and 3 were significantly less

(Table 5) than those of older females. In 1983-84, mean litter size

only of females in age class 2 was significantly less than those of

older females. This is in contrast to findings of others (R. D. Dew,

in litt.; E. K. Fritzell, in litt.; Junge and Sanderson, 1982) who

reported no significant differences in mean litter size with age.

Possibly, we were able to detect significant differences because our

samples were relatively large.

Mean litter size for raccoons in northwestern Oregon was

relatively low compared with those reported in many regions (Cagle,

1949; Fritzell, 1978; Junge and Sanderson, 1982; Stains, 1956; Wood,

1955). This is in contrast to the general, but inconsistent, trend in

some mammals, including raccoons, of increasing litter size in more

northern latitudes (Fritzell, 1978; Johnson 1970; Lord, 1960). We

speculate that severity of climate (Chapman and Lind, 1973; Spencer

and Steinhoff 1968) may be a factor influencing litter size in

raccoons, as litter sizes commonly are smaller in regions with mild

climates (Johnson, 1970:50, Table 5).

Age class 3, because of its larger mean litter size and greater

proportion of parous females, produced the most young per adult

female. Nevertheless, age class 2 potentially has the greatest



influence on productivity

comprises such a large pr

because the proportion of

differs greatly from year

did not occur between the

northwestern Oregon.

of raccoons in Oregon, both because it

portion of the population (Table 5), and

parous females in age class 2 potentially

to year (Fritzell, in litt), although such

1982-83 and 1983-84 furbearer seasons in
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