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ABSTRACT

A collection of 1,105 1ynx {Lyrx canadensis) taken from

November 1, 1964 to October 31, 1965 in the central portion of
Alaska has been analyzed to describe the physical characteristics
and reproductive patterns of lynx. Skinned weights ranged from 15
to 31 pounds for adult males and frem 10 to 23 pounds for adult
females. Age determination is based on legbone development and is
compared with the tooth section method. Yearling animals made up a
much larger percent (over 60%) of the harvest than would be expectéd
from a wild population.

Analysis of the reproductive tracts indicates that most of the
lynx commence their breeding activity in late March and ecarly April
and are bearing their first litter on about their first birthday.
They average approximately four kits per litter. There is no
evidence to indicate that they do not bfeed every year, unless an
extreme bi-annual synchrony of breeding can be shown by using data
from other vears. '

No positive statements can be made regarding transmigration or
twinning in these animals because of the macroscopic nature of the
study, but there are many unexplained disparities tetween the numbers
of corpora albicantia and the numbars of placental scars. -

A1l original data ié presented in the aopendix in punchcard
format so that anyone who wishes to do so may complete any further
ana‘ysis on this samsle or make comparisons with any other sample.
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INTRODUCTION

Elton and Nicholson (1942) very meticulously collected data on lynx
furs purchased during a 206-year period by the Hudson's Bay Company in
Canada. Thgse data clearly showed persistent, large, and unchanged cycles
during this entire period. The cycle frequency averaged 9.6 years, and,
according to the two investigators, closely followed the snowshoe hare
cycle because of the food dependency relationship.

Fur export records and the memories of local trappers substantiate
the fact that lynx populations have been subject to wide fluctuations of
size in the past in Alaska. Their rise and fall generally follows an
8- to 10-year cycle. Researchers have shown that the lynx cycle always
follows almost directly behind the snowshoe hare cycle (Odum 1959).

The snowshoe hare population north of the Alaska Range was at the
highest point in its cycle during the winter of 1962-1963. South of
this mountain barrier the hare popu]ation‘was at the peak of its cycle
during 1963-1964. In 1964-1965, when the sample of 1,105 lynx used for
this thesis was taken, there were very few hares evident in any area
from which this sample of lynx was obtainec. In the follcwing season
(1965-1966) 1vnx were very scarce north of the range, and the majority
of the 1,223 lynx collected by the Alaska lepartment of Fish and Game
that year came from the Glennallen area (Personal Communication, Oliver
Burris, Furbearer Project Leader, Alaska Department of Fish and Game,
Fairbanks). The lynx population and harvest were very low in the winter
of 1966-1967 and have remained low since.

1



In order to ottain information not evident from this collection of
lynx, a questionnaire was sent to 98 trappers who were known to
cooperate with biologists. The geographic distribution of these trappers
was the same as the geographic distribution of this collection of lynx.
0f these 98 trappers, seven had caught no lynx during the 1964-1965
trapping season. The other 91 trappers caught 1,481 lynx during the
1963-1964 trapping season. These same 91 trappers caught 1,960 lynx
during the 1964-1965 trapping season. Of these 1,960 lynx, 874 (53%)
were males, and 775 (47%) were females. There were 41 listed as sex
unknown. The lynx take of these trappers was higher in the 1964-1965
season by 209 ]ynx or 14.1% over their take in the 1963-1964 season.
The average number of lynx trapped per trapper in 1963-1964 was 16,

but this average was up to almost 19 in the 1564-1265 trapping seascn.



METHODS

The Alaska Department of Fish and Game was collecting data for a
wolf study in the early 1960's by purchasing the carcasses of wolves
after the trappers haé skinned them. During 1961 the Department
started purchasing lynx carcasses also. A fee of $3.50 was paid: and
the animals could be sent collect, in frozen condition, to the Fairbanks
office. The take rose in the winter of 1962-1963 and again in 1963-
1964. At this time, so many lynx were being taken that it would have
been too expensive to purchase all carcasses. Since there was suffi-
cient information on all aspects except the reproductive biology, the
price was raised to $5, and only females were accepted. Knowledge of
reproductive performance during the period of a population boom and
decline is of great importance to management of the species as an
economically dimportant furbearer.

It is the collection of lynx carcasses taken from 1 November 19¢4
to 31 October 1965 that forms the basis.for this thesis. Collections
were made in the usual manner during the trapping season of November
through March. 1In order to complete the picture of the reproductive
cycle, a few trappers were given permits to trap for an additional 60
days, and I trapped during the remainder of the spring and summer. A
total of 1,105 lynx carcasses was collected, and six females were taken
alive during the period when they should have been carrying young.

The Alaska Department of Fish and Game's 1966 Furbearer Report
states that during the trapping season of 1 November 1964 to 31 March

1965 an estimated 4,650 lynx were harvested (value $102,300), and 3,957
3



of these were exported from Alaska. There are 1,004 of the animals from
this harvest represented in the sample that forms the basis for this
paper. The other 101 lynx in this sample were taken outside of the
trapping season. Thus, my sample represents 21.6% of the harvest. If

I assume that the sex ratio reported by the trappers on the questionnaire
is correct for the total harvest (47% females), then there were 2,186
females iaken during the 1964-1965 trapping season. My sample includes
almost 900 females that were taken during that period. Therefore, the
females in my sample are approximately 40% of the harvested females for
the 1964-1965 trapping season.

During the trapping season, carcasses were received frozen and
stored until they could be thawed and autopsied. After the spring thaw,

-all were handled fresh. Harvest statistics on this complete sample of
animals are probably not representative of the wild populaticn because
of trapping selectivity. We did not seek male carcasses, so the sex
ratio is not indicative of the ratio in the entire harvest.

Weights and measurements were taken on all the carcasses. As many
as possible were weighed with the hide on and then without it in order
to establish a factor for weight loss due to skinning. A1l body
measurements were taken either by the author or by a single technician
under the direct supervision of the author. This assured consistency
in methods of measurements. Some of the carcasses obviously were
seriously desiccated, and their weights were not used in compilations.
The skull and foreleg were taken for age determination. The eyeballs

were stored in 10% formalin. An eye lens was taken, oven-dried, and



veighed to see-if its weight could be used as an indication of age. An
upper canine was pulled and cross-sectioned at the gumline so that a
measurement of Tumen width and of total thickness could be made. Stand-
ard measurements weré taken on the skulls after they were cleaned and
dried. A1l the skull measurements vere taken by the same person in
order to reduce variance due to technique. The stomachs were checked
for content but were not saved. The complete reproductive tracts of all
females were saved and stored in a frozen condition.

Both horns of the uterus and both ovaries of each reproductive
tract were measured. The uteri were split and placental scars were
counted. The ovaries were sliced and corpora albicantia were counted
macroscopically. Corpora albicantia were measured in selected ovaries.
A1l ovaries were checked for corpora lutea which were counted whenever
they were found.

The testes were saved from those few males that were sent to us,
by accident or on purpose, purported to‘be females. The testes were
stored in 10% formalin until laboratory work could be accomplished. The

weight, volume, and length-width measurements were taken on the testes.



RESULTS

Age‘Determination

An animal was placed in the kit age class if the epiphyses on the
radius and ulna were hot yet attached. In one age class, it was evident
that the epiphyseal plates of the legbones had not ossified; there was
a definite line of demarcation between the epiphysis and the longbone.
Animals with that cendition were called yearlings. In the only other
discernable age class the epiphyseal plate had disappeared, and the bone
had narrowed at tha? spot. These animals were called adults. An effort
was made to separate the lvnx into more than the three major age classi-
fications of kit, yearling and adult on the basis of longbone develooment.
The yearlings were separated into young subadults and old subaduits to
'see if the young subadults might belong in the kit class or if the old
subadults might be nyeaf-o1ds rather than yearlings (Table 1). Of 525
female yearlings, 517 were placed in the young subadult class. These
were checked for corpora albicantia, and 430 (83%) of them had corpora
albicantia which indicated clearly that they were not kits. Subsequent
tooth sectioning and annual ring counting confirms that these young
subadults are yearlings, and further breakdown of ages will have to be

done in the adult class by the tooth section method (Figure 1).

Other criteria of age determination were investigated. The weights
of the oven-dried eye lenses were plotted as a fregquency distribution of
size, and the kit age class was clearly different from all the rest with
very 1ittle overiap. However, in the other age classes there was too
much overlap to be able to separate them. Therefore, the eye lens

6



Table 1. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation and

analysis of age class 2 (young subadults)

Total number = 517
Number without corpora albicantia = 86
Number with corpora albicantia = 430

Percent with corpora albicantia = 83



2l NN
n 2Ry 1Nav
w PRI ONITYVY3A
3 Se Y 1ix
=
w
w 612 1 1nay
m 665 RN IEIINIINRTIT IR ANy ONITHVY3A
o et LA
u
0 Lf3ND
] ] , ] vmﬂh%%ﬁ%%&%%mmw 1nav
2 s A N Y ONE w3
z 5o NN L
Q
l | 1 ] | mv ﬁw Lw
o o) o) o o
o O o
@ R @ 8 ¢ 8 & =2

Age distributien

1965:

Alaska lynx sample, Nov. 1964 - Oct.

Figure 1.

of 1,105 individuals (legbone method).



weight system was discarded as a method of aage class separation in
these animals.

The measurements of the lumens of the canine teeth which had been
cross sectioned at the gum Tine were plotted to see if lumen size and/or
the thickness of the tooth shell would indicate age. Here again, as in
the eye lens weight, only the kit age class could be separated.
Therefore, the canine tooth measurement method was abandoned.

Figure 2 shows the age distribution based on the age determination
‘method I believe is best. That method involves sectioning a canine and
then decalcifying and staining the section so that the cementum
deposition layers are revealed. Figure 3 shows a comparison of this
method with the longbone method indicating that there is good correlation
between the two systems if the basic premise is made that no annual
cementum deposition layer is laid down until the animal's second year of
life. The teeth of the animals that obviously were‘kits because of size
were not sectioned. The animals that were separated as yearlings by the
longbone method showed no annual rings. The adult class, &s determined
by longbones, was separated into many age classes on the basis of tooth
rings. Table 2 gives a complete tabulation of the comparison of the two

systems.

Harvest Statistics
The major portion of the harvest was made up of yearlings. Exam-

ination of the reproductive tracts showed that the majority of these
yearlings had given birth, probably near their first birthday.
On the basis of other furbearer harvest figures (muskrat, mink,

etc.) the youncest age class (kits) could be expected to make up the
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Table 2. Alaské lynx sample, Nov. 1964 - Oct. 1965: Comparison of age

distribution by the legbone and the tooth cementum layer

methods.
Number of
Legbone age tooth rings
Kit (not cut)
0
1
Yearling (not cut)
0
1
2
3
4
10
Adult (not cut)
0
1
2
3
4
5
6
7

66
485
134

17

24

49
85
35

Percent of total animals
in each tooth age class

92.
0.
0.

68.
18.

w

20.
34.
14.

law) o o ™o
- . -

o o w
. N . .
™N £ o ~J w [oe]

4

total 145

total 709

total 244



Table 2. (Continued)

Number of Percent of total animals

Legbone age tooth rings n= in each tooth age class
Adult 8 7 2.9

(continued)

9 3.7
10 5 2.0
1" 2 0.8
12 2 0.8
13 1 0.4

14 2 0.8



14

laragest segment of the annual harvest, but actually the kits fell far
short of the number of yearlings. There were fewer adults than kits.
The kits are evidently in the wild population but are not being trapped
in direct proportion to their population numbers because they show up
as the dominant age group of the harvest as yearlings the following
year. Why the kits are not trapped i§ open to conjecture; but it would
seem that the fact the mother hunts for the food for them, at least
during the early part of the winter, must have some effect. There was a
slight increase in the percenfage of kits in the harvest as the 5-month
long season progressed.

In an attempt to get a clearer picture of the make-up of the lynx
harvest, a Chi Square analysis of lynx age on month was made. Tables
3, 4, and 5 give the results and the contribution to Chi Square of each
age group each month for some of these animals. The total Chi Sauare
values of 58.102 for Table 3 (females) and 58.186 for Table 5 (both sexes)
are both significant at the .001 level. The samp]e‘size for males was too
small to warrant Chi Square analysis. The data in Table 3 reveal that the
take of kits and adults was more than should be expected in March, and
the take of yearlings was less than we would expect. These three age
classes in this month made up the majority of the contribution to the
Chi Square value. The only other aroup noticeably different than expected
was the November kits. The indication is that trappers were harvesting
fewer kits and more yearlings in the early part of the season. Later in
the season the trend changed, and they were harvesting proportionally
more kits and adults and fewer yearlings. .

Table 4 shows the same information for the harvest of males. The


http:atterr.ot

Table 3. Alaska lynx sample, Nov. 1964 - Mar. 1965: Compilation and

pattern analysis (females only)

Age Month Observed Expected Contribution to Chi Square
Kit
Nov. 7 15 4,27
Dec. 8 14 2.57
Jan. 16 20 .80
Feb. 27 20 2.45
Mar. 31 17 11.53
Yearling
Nov. 96 81 2.78
Dec. 84 77 .64
Jan. 126 110 ' 2.33
Feb. 106 107 .009
Mar. 58 92‘ 12.57
Adult
Nov. 25 30 .83
Dec. 29 28 .04
Jan. 31 41 2.44
Feb. 35 a0 .63
Mar. 56 34 14.4

Chi Square = 58.102
Decrees of Frecedom = 8
Tabular ChiZ, 99.9% = 26.12

Hypothesis: The harvest distribution (relative freauency vs. month
within age classes) is the same for each age class.



Table 4. Alaska lynx sample, Nov. 1964 - Mar. 1965: Compilation and

pattern analysis (males only)

Age Month Observed Expected Contribution to Chi Square

Kit »
Nov. 1 3 1.33
Dec. 0 3 3.0
Jan. 5 1 | 16.0
Feb. 3 2 .50
Mar. "3 1 4.0
Yearling
Nov. 13 13 0
Dec. 17 13 1.23
Jan. 3 6 - 1.50
Feb. 9 8 .13
Mar. 6 6 0
Adult
Nov. 5 2 4,50
Dec. 3 2 ‘ .50
Jan. 1 1 ; 0
Feb. 0 1 . 1.0
Mar. 0 1 1.0

Chi Square = 34.689
Degrees of Freedom = 8

Tabular ChiZ, 99.9% = 26.12



Table 5. ATaské Tynx 'sample, Nov. 1964 - Mar. 1965: Compilation and

pattern analysis (both sexes)

Age Month 6bserved Expected Contribution to Chi Square
Kit
Nov. 8 18 5.56
Dec. 8 17 4.77
Jan. 21 22 4.55
Feb. 30 22 2.91
Mar, 34 19 11.84
Yearling
Nov. 109 94 2.39
Dec. 101 90 1.34
Jan. 129 17 123
Feb. 115 115 0
Mar-. 64 99 12.37
Adult
Nov. 30 33 .27
Dec. 32 32 _ 0
Jan, 32 y 1.98
Feh, 35 4 : .88
Mar. 56 35 12.60

Chi Square = 58.186

Degrees of Freedom = 8

2

Tabular Chi®, 99.9% = 26.12



”samp]e sizes are so small that Chi Scuare analysis is not warranted.
However, it is interesting that, even with such a small sample, the kits
showed the same trend of being harvested lightly during the early part of
the season and more heavily durina the later part.

Table 5 shows the same trends as Table 3 which is to be expected
since most of the Table 3 sample is represented there. There was a
pronounced change in harvest make-up in March that appears unlikely to
be due to chance. '

The analysis of the sex composition of the harvest is presented
in Table 6 and Figure. 1. I conclude from Table 6, and based on a 0.5
significance level, that the hypothesis that the sex ratios in the harvest
do not change with age cannot be rejgcted. In essence, I conclude that
the sex ratio is the same for all age classes.

Table 7 shows the age structure of the harvest in several areas
(see also Figure 4). From the Chi Sauare value of 122.19 I coné]ude
that there definitely were some differences by area. The most obvious
difference was in Area 6 which is the largest of my sample areas which
lie south of the Alaska Range. Area 6 is where the hare population
stayed high a year lcnger than the hare population did in all areas north
of the Range. In Area 6 the harvest was composed of more kits than
expected, less yearlings and about the same number of adults as expected.
Area 19 had fewer kits and adults than expected while it had more year-
lings than expected. Area 18 had more adults and somewhat fewer kits
than expected.

Tables 8 and 2 show the same information broken down by sex. The

sample sizes of males were too small to be meaningful, but the kits

18



Table 6. Alaska lynx sampie, Nov. 1964 - Oct. 1965: Compilation and

analysis of sex of harvest by age distribution

Age Sex Observed Expected Contribution to Chi Square
Kit
M 24 21 43
F 123 125 .03
Yearling
M 110 104 .35
F 593 598 .04
Adult
M 29 36 1.36
F 218 210 .30

Chi Square = 2.5144
Degrees of Freedom = 2
Tabular ChiZ, 95% = 5.99

Hypothesis: The sex ratio is the same for each age class.



Table 7. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation and

analysis of age distribution of harvest by area (both sexes)

Age Area Observed Expected Contribution to Chi Square

Kit _
Tok 11 15 1.07
Delta 10 15 ) 1.67
Glennallen 85 41 47.22
Rampart-Manley 9 13 1.23
Upper Yukon R. 6 16 6.25
Fairbanks Area 21 40 9.03

Yearling
Tok 75 75 0
Delta 88 75 . 2,25
Glennallen 152 199 11.10
Rampart-Manley 67 64 .14
Upper Yukon R. 69 80 1.51
Fairbanks Area 238 194 9.98

Adult
Tok 31 26 .96
Delta 19 26 1.88
Glennallen 73 69 .23
Rahpart-Man1ey 24 22 X .18
Upper Yukon R. 51 ’ 28 - 18.89

Fairbanks Area 43 67 8.60



Table 7. (Continued)

Chi Saquare = 122.19
Degrees of Freedom = 10

Tabular ChiZ, 99.9% = 29.59

Hypothesis: The age structure is the same in all areas.

21
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Table 8. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation and

analysis of age distribution of harvest by area (males only)

Age Area Observed Expected Contribution to Chi Square

Kit
Tok 1 2 .50
Delta 1 0 1.0
Glennallen 11 5 7.20
Rampart-Manley 2 1 1.0
Upper Yukon R. 1 1 0
Fairbanks Area 7 1 1.5

Yearling
Tok 12 12 0
Delta 4 3 : .33
Glennallen 21 24 .38
Rampart-Manley 5 5 0
Upper Yukon R. 10 8 .50
Fairbanks Area 55 53 .08

Adult
Tok 6 4 1.0
Delta 1 1 0
Glennallen 6 8 .50
Rampart-Manley 1 1 0
Upper Yukon R. 2 2 0

Fairbanks Area 22 19 47



Table 8. (Continu

Chi Square = 14.41

Degrees of Freedom

Tabular Chi%, 95%

ed)

2
=10
= 21.16
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Table 9. Alaskavlynx sample, Nov. 1964 - Oct. 1965: Compilation and

analysis of age distribution of harvest by area (females only)

Age Area . Observed Expected Contribution to Chi Square

Kit
Tok 10 12 .33
Delta 9 14 1.79
Glennallen 74 35 43.46
Rampart-Manley 7 1 1.45
Upper Yukon R. 5 14 5.79
Fairbanks Area 14 29 . 7.76

Yearling
Tok 63 62 .02
Delta 84 70 ' 2.80
Glennallen 131 173 10.20
Rampart-Manley 62 58 .28
Upper Yukon R. 59 71 2.03
Fairbanks Area 183 145 9.96

Adult
Tok 25 22 A4
Delta 18 25 1.96
Glennallen B Y) 63 .25
Rampart-Manley 23 21 .19
Upper Yukon R. 49 26 20.35

Fairbanks Area 31 53 9.13



Table 9. (Continued)

Chi Sguare = 118.14
Degrees of Freedom = fO

Tabular ChiZ, 99.9% = 29.59

2h
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difference in Area 6 was still evident. The females show the same
trends as the groun of both sexes together; this pattern would be
expected because the females comprise most of the total. By far the
greatest contribution to the Chi Sauare value was the Area 6 female
kit population.

Table 10 shows the harvest, on a monthly basis, of males and
females (Figure 5). The females seem to have been taken quite consist-
ently throughout the trapping season, but the males seem to have been
harvested more heavily early in the season and more lightly later. The
male sample was of small size, however. Neither male nor female kits
in Table 11 showed any change with time, but the harvest of yearlings in
Table 12 seems to show a considerable shift in December and January. This

shift may again be due to the small sample size of the males.

Physical Characteristics
Weight: Most of the animals were received in a skinned condition

so no live body weights could be obtained. Weights prior to skinning,
as well as after skinning, were obtained from 54 lynx.

For this sample of 54 animals the mean weight loss due to skinning
was 2.3 pounds (range 1 to 5 pounds). If we break this down into sex
and age classes we find that the mean weight loss was 1.7 pounds for
three male kits (range 1 to 2 pounds), 1.0 pounds for one female kit,
2.3 pounds for 20 male yearlings (range 1 to 5 pounds), 2.2 pounds for
18 female yearlings (range 1 to 3 pounds), 2.3 pounds for nine adult
males (range 1 to 4 pounds), and 3.3 pounds for three adult females
(range 3 to 4 pounds).

Using these figures to find the unskinned weight of a 31-pound



Table 10. Alaska lynx sample, Nov. 1964 - Mar. 1965: Compilation and

analysis of sex distribution of harvest by month (all ages)

Sex Month Observed Expected Contribution to Chi Square
Male
Nov. 19 12 4,08
Dec. 20 12 . 5.33
Jan. 9 15 2.40
Feb. 12 15 .60
Mar. 9 13 1.23
Female
Nov. 128 134 .27
Dec. - 121 128 .38
dan. 173 166 ' .30
Feb. 168 164 .10
Mar. 145 140 .18

Chi Square = 14.870
Degrees of Freedom = 4

Tabular ChiZ, 99% = 13.28



29

AN

pe TN

181 RN W 11444”- R
98 1 RN R T R AR TR AT

. o] mr/v/,///, wﬂ./%m,,ﬁ.,,/u/. ,JA ~ ,,5/1; /; AN //A %ﬂ.ww

A AT Y

| I 1 |
o o) o o
] © < ~

180}
160}~
140}~
120}

200
100}

NN
120
d3s
onv
ane

N

] AV

ydv
VN
834
NVl
J3d
AON

1965

1964

1964 - Oct.

Distribution of

1965:

Alaska lynx sample, Nov.

Figure 5.

take over time of 1,105 individuals (trapping season was

November through March).



30

Table 11. Alaska lynx sample, Nov. 1964 - Mar. 1965: Compilation and

analysis of sex distribution of harvest by month (kits only)

Sex Month Observed Expected Contribution to Chi Square
Male |
Nov. 1 0 1.0
Dec. 0 0 0
Jan. 5 2 4.50
Feb. 3 3 0
Mar. 3. 4 .25
Female
Nov. 7 7 0
Dec. 8 7 .14
Jan. 16 18 V .22
Feb. 27 26 .04
Mar, 31 29 .14

Chi Square = 6.2915
Degrees of Freedom = 4

Tabular Chi%, 95% = 9.49



Table 12. Alaska lynx sample, Nov. 1964 - Mar. 1965: Compilation and

analysis of sex distribution of harvest by month (yearlings

only)
Sex Month Observed Expected Contribution to Chi Square
Male |
Nov. 13 10 .90
Dec. 17 9 7.1
Jan. 3 n 5.82
Feb. 9 10 .10
Mar. 6 5 | .20
Female
Nov. 96 98 .04
Dec. 84 91 : .54
Jan. 126 117 .69
Feb. 106 104 .04
Mar. 58 58 0

Chi Square = 15.439

Degrees of Freedom = 4

2

Tabular Chi®, 99% = 13.28
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skfnned adult male we would add 2.3 pounds and arrive at a figure of
33.3 pounds.

Another way of looking at this conversion problem is to use all
those animals fof which either a skinned or an unskinned weight was
taken. By computing the means for all of each sex and age class for
which there was antunskinned weight and then doing the same thing for
those animals for which there was a skinned weight, weight conversion
factors were obtained. Usinc the data in Table 13, equations to take
account of the weight Tost in skinning a lynx can be written as
follows: for kit males -unskinned weight = 1.43 x skinned weight; for
kit females unskinned weight = 1.12 x skinned weight; for yearling males
unskinned weight = 1.14 x skinned weight; for yearling females unskinned
weight = 1.16 x skinned weight; and for adult males unskinned weight = 1.00
x skinned weight. The small size of the sample of males and/or the
distribution over time of the specimens used could account for the fact
that the calculations give exactly the same mean for skinned and unskinned
adult male lynx. Therefore, we arrive at the conversion factor of 1.00
which is obviously incorrect because the skin of an animal cannot be
weightless. This system can only be used if the sample is truly repre-
sentative of the population. The variances of the adult males and the
kit males are so large as to indicate unreliability of these factors.
For adult females unskinned weight = 1.17 x skinned weight. Using the
1.17 adult female factor for adult males, the largest skinned carcass
would have weighed 31 x 1.17 1bs. = 36 1lbs. before skinning.

In each age class the males weighed more than the females, and the

mean weight for each age class was larger than the next youngest age class.
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Foot Length: The hind foot lenath, from the hock to the base of
the claws, showed the same size distribution among age classes as did
the total weights with males being slightly larger than females in each
age class. Howevér, there was really very little difference, although
the male yearlings measured slightly more than the female adults (Table 14).
Tail Length: The distribution on age of this measurement, which was
baéed on tail bones, showed a trend similar to that of the hind foot
length measurement. The tails of males were Targér than those of females,
but there was no significant difference between yearlings and adults
indicating that the tail growth is completed early in 1ife (Table 15).
Shoulder Height: The mean shoulder height measurement, taken from
the tip of the scapula to the base of the claws on the foreleg, was again
larger for males than for females in each age class. There was very
little difference of means between yearlings and adults, although some
small difference was evident (51.3 to 52.5 for males and 47.9 to 49.5
for females) (Table 16).
Girth at Heart: This measurement, taken around the largest portion
of the chest, showed the same results as shoulder height although with a
much higher average on the adult males (38.8 cm.). It is interesting
to note that the largest measurement of girth at heart was on a yearling
male (49 cm.) (Table 17).
Body Length: Two body length measurements were taken from the tip
of the nose to the base of the tail, one following a straight 1ine and
the other along the body contour. The body length straight line (Table 18)
is probably the poorer of the two measures of size due to the carcasses'

variations in body position and conformation. The body length straight
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line measurement did show larger males in all age classes but with very
large variances. The body length contour (Table 19) is probably more
indicative of true body size than any other measurement. The variances
are much less than those of the straight 1ine measurement. The body
length contour is probably a better measure of animal size than the
weight is because the condition of the animal and the fat deposits enter
into the weight measurements. Therefore, the body length contour
measurement was used as the covariable in any analysis in which I desired
to hold body size constant. The largest measurement taken was 99 cm.

on an adult male. ‘

Humerus Length: The length of the humerus was measured from the
proximal surface of the head of the humerus to the distal surface of
the groove between the trochlea and the capitellum whenever this bone
was available for measurement. Only 64 measurements were taken, but
they showed the same growth pattern as other body measurements. The
males were larger than the females, and the kits were considerably
smaller than the rest of the population, but there was very little
difference between the yearling and adult age classes (Table 20).

Skull Measurements: Five standard measurements were taken on the‘
skull as follows:

Gréatest Length: from the most posterior extension of the
occipital bone to the anterior plane of the premaxillary bones.

Basilar Length: from the anterior margin of the foramen
magnum to the anterior plane of the premaxillary bones.

Zygomatic Breadth: Greatest width between lateral arches of

the zygomatic arches.
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Temporal Ridge Width: the greatest width between the temporal
ridges.

Braincase Width: the greatest width of the braincase taken on
the squamosal bones .

A histogram of these measurements showed no clear separation which
would allow -any individual to be placed definitely into an age class,
but the means clearly show the difference between sexes and ages
(Tables 21, 22, 23, 24 and 25). The sample sizes are large enough so

that these measurements can be used for purposes of taxonomy.

Ovary Measurements

Table 26 shows a regression of ovary size (measured as length times
width) on the sum of the squared corpora albicantia diameters. The
corpora albicantia measurements were used as an indication of the size
of the corpora albicantia. It is realized that these measurements give
a planar comparison of the structures measured, but they are taken as a
measure of size of the structures. In the yearlings and adults there
was a good correlation between the ovary size and the sum of the squared
corpora albicantia diameters. I conclude from the F test that the
regression line is different from zero. This indicates that the sizes
of the corpora albicantia and the size of tHe ovary are related.

Table 27 shows the same regression, but with the body length contour

used as a covariable. The similarity of the results clearly shows that

41

the size of the animal is not acting as an influence on these measurements.

Testes Measurements _
Table 22 Tists the means, variances and standard deviations of the
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Table 28. Alaska lynx sample, Nov., 1964 - QOct. 1965: Compilation of

body length contour measurement (males only)

Age n= X(cm.) Variance Standard deviation
Kits 25 71.2 3.2833 1.81
Yearlings 108 83.4 .2823 .53

Adults 23 . 87.0 .6166 .79



body length contour of males and the sizes of the samples on which the
statistics are based. The statistics of these body length contour
measurements show; as one would expect, more variability in kit size

than in the sizes of the other ages. The greater variability in kit

size is most likely due to the fact that they are in a period of normally
rapid growth relative to the other age classes.

Table 29 contains data for four measures of testes size: 1) Length
in millimeters 2) Length times width in millimeters 3] Weight in grams
and 4) Volume in cubic centimeters: Length alone is not a very good
measure of the size of testes, but I do not know which of the others is
the best measure. The volume may be the most dependable because it is
inherently a total size measurement. The data reveal that mean testes
size increases with ace.

Table 30 shows the results of a regression of animal size on time
and shows a poor correlation in all age classes. The kits show a
slightly better correlation than the rest but still not significant. The
regression indicates that the body lenath contour of the animals harvested
did not change substantially during this seven-month period. HNote that
there was a very siall sample of kits.

Table 31 shows the results of a rearession of testes size on time.
The analysis reveals essentially no growth of testes size during this
time period. For some reason, the weights of the yearlings show a
negative correlation coefficient value, but this is not present in any
other measurement or age class.  The F test values of regression are
almost all too small fo be significant at the .05 level. The weicht

and voluma of the testes seem to bear more correlation to time than do

47
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Table 29. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of

testes measurements (two testes per animal averaced, all

data used)
n = Number _
of animals X Variance Standard deviation
Kits 6 _
Length (nm.) 17.167  1.8944 1.38
Lenath x width(mm.) 146.50 337.18 18.36
Weight (g.) . 772.00 15473.9 124.39
Volume (cc.) 11.333  1.4444 1.20
Yearlings | 51
Length 19.471  .0912 .30
Length x width 227.31 40.524 6.37
Keight 1689.0 4367.5 66.09
Volume 19.373 . 3208 .57
Adults 10
Length 21.400 L4267 .65
Length x width 246.70 104.07 10.20

Weight 1897.8  12141.3 110.19
Volume : 21.900  .6767 .82
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the other measurements in Table 32 where the same analysis is made

with the body length contour as a covariable. The results of the
analysis in Table 32 are essentially the same as the results in Table 31.
Sample sizes wererery small in the male reproductive analyses, but
these same analyses can yield more meaningful results in subsequent

years with a larger sample.

Transmigration
The 595 yearling females were checked for discrepancies in the number

of placental scars and the number of corpora albicantia (Table 33}. If

the number of corpora albicantia in any one ovary was smaller than the
number of placental scars in the corresponding cornu, then transmigration
possibly could have occurred. However, twinning from a single egg could
have produced the same condition. If the total count of corpora albicantia
in both ovaries was less than the total count of placental scars in both
uterine horns, then this was taken as evidence of twinning. There is
really no way to be sure which has occurred because the follicle of an
unfertilized egg may be lutenized along with the follicles of fertilized
and implanted eggs.

There were 150 cases in which the p]acenta] scar count in at least
one cornu was greater than the corresponding ovary's corpora albicantia
count. These are incidences of either transmigration or twinning. In 33
cases there was a total placental scar count greater than the total
corpora albicantia count. This could mean twinning or transmigration
or misinterpretation of placental scars or corpora albicantia.

It is possible that some placental scars were not counted due to

fading, although the data show no hint of placental scar fading. However,
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with the meticulous care exercised in slicing ovaries and counting
their corpora albicantia, it is very unlikely that any corpora
albicantia could have been missed or mistaken for something else.

The incidence of ynsuccessfu] breeding and/or abortion can be seen
by analyzing the data from the animals which have corpora albicantia
but have no placental scars. Ovulation is assumed to be induced in
this species. This analysis was strikingly different for the yearling
as compaéed to the adult age class. Of the 335 yearlings with corpora
albicantia, 134 (40%) were without placental scars. Of the 138 adults
with corpora albicantia, only 8 (5.8%) were without placental scars. It
is impossible to say, from these data, what the cause of this unsuccessful
breeding and/or abortion is, but whatever is operating is a function of
age because of the great disparity between the percentage in yearlings

and adults.

" Placental Scar Analysis }

Placental scars were tabulated for females of all ages, and the
data were separated by area (Table 34) (Figure 6). Table 35 is a
compilation of the yearling data, Table 36 is the data on adults, and
Table 37 is a combination of both. Some of the area had very few
animals and could be geographically combined with others. Areas 17,
18 and 19 are composites of other groups of areas (Figure 7). Areas 6,
11, 12 and 16 are the only ones not grouped into composite areas. The
data indicate that the older animals have the largest number of placental
scars, and the animals from Area 6 have a larger number (2.7) of placental
scars per animal than do the animals from any of the comnosite areas. This

may well be another reflection of the effects of the high hare population



Table 34. Alaska lynx sample, Nov. 1964 - Oct. 1965: Analysis of

number of placental scars per animal by area (yearlings

and adults only)

Area
Glennallen
McGrath
Unit 1
Unknown
Rampart-Manley
Tok-Delta
Upper Yukon R.
Fairbanks Area

A1l Areas

51
96
67
123
493

Yearlings
3.7
3.0
4.5
4.1
4.3
4.6
4.5
4.2

Adults
5.5
3.5
6.5
5.5
5.1
4.6
4.8
5.1

Total
4.4
3.3
6.5
4.5
4.7
4.6
5.5
4.6
4.5



Table 35. A1aska lynx sample, Nov. 1964 - Oct. 1965: Compilation

of placental scars per animal by area (yearlings only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eag]é

Upper Yukon R.

Murphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbarnks Area

Glennallen
McGrath
Unit 11

Rampart-Maniey

40
69
109

55

o

55

37
10
21
40
17

133

98

32

N OO POy T W

Variance
.1486
.0517
.0424

. 1050

. 1050

.1586
.4278
.2458
.1345
.3754
.8571
.0421

.0640
.5625

.1610

Standard
deviation

.39
.23
.21

.32

.32

.40
.65
.50
.37
61
.93
21

.25
.75

.40
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Figure 6.

by area of yearling and adult lynx having placental scars.



Table 36. Alaska lynx sample, Nov. 1964 - Oct. 1965:

Compilation

of placental scars per animal by area (adults only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eag]é

Upper Yukon R.

Murphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbanks Area

Glennallen
McGrath
Unit 11

Rampart-Manley

37

43

4.8
5.8

w
(=]

Cr e o M~ 0 o O
- O O N O,

-
o

Variance
.1736
1435
.0861

.1468
.8667
- .1329

4167

.7500
.2456

.4600
.0944
.1340

.2500

.4140

Standard
deviation

42
.38
.29

.38
.93
.36

.65

.87
.50

.68
.31
.37

.50

.64



Table 37. Alaska lynx sample, Nov. 1964 - Oct. 1965:

of placental scars per animal by area (all ages)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eagle

Upper Yukon R.

Murphy Dome
Nenana Huwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbanks Area

Glennallen
McGrath

Unit N
Rampart-Manley

64

9

155

97

103

2.7
1.9
2.2

n
15, BN« N N o - B A B o B M o

no
~

2.6

Variance
.1035
.0706
.0427

.0674
.8667
.0624

L1473
.4512
.2756
.1055
.3544
L4172
.0370

.0385
.5778

.1764

Compilation

Standard
deviation

.32

.26
.93
.25

.38
.67
.52
.32
.60
.65
.18

.20
.76

.42



Figure 7.

Area
Number

1
12
13
14
15
16
17
18
19

Alaska lynx sample, Nov. 1964 - Oct. 1965: Map of Alaska
showing harvest areas.
Area
Name

Murphy Dome

Nenana Highway

Tok

Delta

Eielson Air Force Base
G]enna]fen

Circle - Central

Fort Yukon - Birch Creek
Fairbanks

Healy

McGrath

Unit 11 (Chitina R. Area)

Tanana Flats

Eagle
“Unknown

Rampart - Manley

Tok - Delta (Composite of 3 + 4)
Upper Yukon River (Composite of 7+8+14)

Fairbanks Areca (Composite of 1+2+5+9+10+13)
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in Area 6 which. is south of the Alaska Range.

I regressed the placental scars on time to determine if the
number of placental scars decreased with time. A decrease could
indicate that fading of scars occurred during the period November 1 to
May 31 (Table 38). Tests of regression coefficients were not §ignifi—
cant.

A linear regression of placental scars on corpora albicantia
during this same time period showed significant tests of regression in
females having placental scars and a large correlation between placental
scars and cerpora aTbicantia. This would indicate that the placental
scars and the corpora albicantia are directly related (Table 39). To
further define this relationshio, Table 40 shows the results of a
regression of the difference between the counts of corpora albicantia
~and placental scars on time. I believe this indicates that the placental
scars are not fading to the point of being overlooked dOring this time
period.

A regression of the body length contour on time for ihe females
(Table 41) showed, as did a similar regression for the males, the largest
change in the kits where growth is relatively more than it is in the other
age classes, and an insignificant change in the other age groups} JThis
same relationship is not seen auite so clearly in the ovary length measure-
ment, but it is still indicated by the regression coefficient.

I examined a compilation of body length contour measurements by age -
for each area, and I could see that the kits were larger in Area 6 than ‘
they were north of the Range (Table 42). I could also see the same

relationship for the yearlings as for the kits although not as distinctly
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Table 42. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation

of body length contour by area (kits only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eagle

Upper Yukon R.

Murphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbanks Area

Glennallen
McGrath

Unit 11
Rampart-Manley

D

w,owo

'oo.ho-—-w

10

49

Mean
66.8
66.8
66.8

Variance
4.04
2.73
1.58 -

Standard deviation
0.2
0.1
0.1
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(Table 43). There did not seem to be anyksignificant difference in
size for adults from Area 6 as compared with adults from other areas
(Table 44). Perhaps this faster growth of kits reflects the high
hare population south -of the Range during the spring of 1964.

The measurement of the sum of the left and right ovary lengths
‘by area showed a definite difference in Area 6. They were larger in
Area 6 for all age classes (Tables 45, 46 and 47). Tables 48, 49 and
50 show the same phenomenon for the measurement of the right ovary
length times width plus the left ovary length times width. Again in
cornu length, the Area 6 animals had definitely larcer uteri measurement
means in all age classes (Tables 51, 52 and 53). Perhaps this is another
indication of better food conditions in Area 6.

Tables 54, 55 and 56 list the compilations of ovary sizes by area
for each age class. Composite area results are shown in these tables.

A regression of size of female reproductive orgaﬁs on time (November
through May) with body length contour as a covariable (Table 57) yielded
the same result as the regression in Table 41 without the covariable.

The kits showed a hicher recression coefficient than the other age class-
es, but only in cornu length measurement was it statistically
significant.

A compilation of all ovaries having three corpora albicantia was
made. One ovary was placed in the kit class which may have been a
mistake in age determination or a mix-up of reproductive tracts, since
no kit could really have corpora albicantia. There was very Tittle
difference in size between yearling and adult ovaries having three

corpora albicantia (163.2 to 177.4), but there was a great difference in



Table 43. Alaska lynx sample, Nov. 1964 - Oct. 1965:

Compilation

of body length contour by area (yearlings only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eagle

Upper Yukon R.

Murphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy

Tanana Flats

Fairbanks Area

Glennallen
McGrath

“Unit 1
Rampart-Manley

22
41
12

132

99

34

Mean
79.4

78.9

79.0

79.5
78.8
78.0
78.8
80.1
79.1
79.0

81.0
79.8

80.8

Variance
.235
.095
.068

.280

-

.280

.159
1.05
.643
.186
734
.544
.064

.077
.229

.258

Standard deviation
0.4
0.3
0.2

0.3
0.1
0.8
0.4
0.8
0.7
0.2

0.2
0.4

0.5



Table 44. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation
of body length contour by area (adults only)

Area - n= Mean Variance Standard deviation
Tok ‘ 15 83.1 .633 0.7
Delta 16 81.7 .389 0.6

Tok-Delta 31 82.4 .259 0.5
Circle-Central 0 -— ——— —
Ft. Yukon 10 81.6 .894 0.9
Eagle _b 82.2 .628 0.7

Upper Yukon R. 16 81.8 418 0.6
Murphy Dome 4 81.8 1.90 0.1
Nenana Hwy. 1 80.0 —— - -
Eielson AFB 3 80.7 5.78 0.2
Fairbanks 9 81.2 327 0.5
Healy 1 81.0 ——— —
Tanana Flats 3 79.3 AN 0.3

Fairbanks Area 21 80.9 ~.223 0.4
Glennallen 53 81.8 .091 | 0.3
McGrath 2 81.5 6.25 0.2

Unit 11 0 --- - , -
Rampart-Manley 12 83.1 .553 0.7



Table 45. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of

ovary size by area (both ovary lengths summed, kits only)

Area n= Mean Variance Standard deviation
Tok 5 23.0 .700 0.8
Delta _4 20.5 917 0.9

Tok-Delta 9 21.9 540 0.7
Circle-Central 0 — - —
Ft. Yukon 3 23.7 4.1 0.2
Eagle 0 — -—- -

Upper Yukon R. 3 23.7 4.1 0.2
Murphy Dome 5 23.2 1;44 0.1
Nenana Hwy. 1 30.0 —— ' -—-
Eielson AFB 0 - -—— ———
Fairbanks 4 23.8 563 0.7
Healy 0 ~—- ——— -
Tanana Flats _0 - -—- -

Fairbanks Area 10 24.1 - .832 0.9
Glennallen - 49 27.1 .238 0.4
McGrath 0 - — —-
Unit 11 ‘ 0 ——- --- -

Rampart- Manley 5 25.0 .400 , 0.6



Table 46. Alaska lynx sample, Nov. 1964 - Oct., 1965: Compilation of

ovary size by area (both ovary lengths summed, yearlings only)

Area n= Mean Variance Standard deviation
Tok : 35 28.8 .363 0.6
Delta 77 28.4 .169 0.4

Tok-Delta 112 28.5 .14 0.3
Circle-Central 0 -—- --- ———
Ft. Yukon 14 28.8 .980 0.9
Eagle 0 — — ———

Upper Yukon R. 14 28.8 .980 0;9
Murphy Dome 41 29.6 .363 0.6
Nenana Hwy. g 27.4 1.00 0.1
Eielson AFB 22 29.0 .498 0.7
Fairbanks 41 28.8 .492 0.7
Healy : 12 31.2 .982 0.9
Tanana Flats _7 26.7 1.13 0.1

Fairbanks Area 132 29.1 .116 0.3
Glennallen 99 33.0 .154 0.3
McGrath 4 29.3 2.23 0.1
Unit 11 0 --- -—- -—-

Rampart-Manley 34 28.6 340 0.5



Table 47. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of

ovary size by area (both ovary lengths summed, adults only)

Area n= Mean Variance Standard deviation
Tok 15 34.3 1.49 0.1
Delta 16 36.4 1.11 0.1

Tok-Delta 3] 35.4 662 0.8
Circle-Central 0 --- -—- -—-
Ft. Yukon 10 31.3 1.53 0.1
Eagle 6 28.3 2.24 0.1

Upper Yukon R. 16 30.2 .993 0.9
Murphy Dome 4 35.8 3.73 0.1

- Nenana Hwy. 1 38.0 - ---
Eielson AFB 3 33.0 7.00 0.2
Fairbanks 9 38.0 2.58 0.1
Healy ‘ ] 43.0 ——- -—-
Tanana Flats _3 31.3 3.44 0.1

Fairbanks Area .= 2] 36.1 1.13 a.l
Glennallen 53 37.0 .637 0.7
McGrath 2 36.0 4.00 0.2
Unit 11 | 0 —- - -

Rampart-Manley 12 35.7 1.13 0.1



Table 48. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of

ovary size by area (summed length x width of both ovaries,

kits only)

Area n= Mean Variance Standard deviation
Tok 5 140.8 88.141 0.9
Delta 4 100.3 66.896 0.8

Tok-Delta 9 122.8 86.383 0.9
Circle-Central 0 -—- -—- -
Ft. Yukon 3 140.3 611.44 0.2
Eagle _0 -—- -— -—-

Upper Yukon R. 3 140.3 611.44 0.2
Murphy Dome 5 131.2 160. 84 0.1
Nenana Hwy. 1 224.0 - -—-
Eielson AFB 0 -—- -—- ——-
Fairbanks 4 137.3 205,23 0.1
Healy 0 - -—-- -
Tanana Flats 0 --- -—- -—

Fairbanks Area 10 142.9 145.21 0.1
Glennallen 49 198.2 40.022 0.6
McGrath 0 -—- - -—

Unit 1 0 .- - -—-
Rampart-Manley 5 . 170.8 229.34 0.1



Table 49. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of
ovary size by area (summed length x width of both ovaries,

yearlings only)

Area n= Mean Variance  Standard deviation
Tok 35 261.6 157.34 0.1
Delta n 255.3 75.154 0.8

Tok-Delta 112 257.3 50.514 0.7
Circle-Central 0 — —— .
Ft. Yukon 14 260.8 285. 86 0.1
Eagle _0 - -—- -—-

Upper Yukon R. 14 260.8 285.86 0.1
Murphy Dome 41 281.8 138.03 | 0.1
Nenana Hwy. 9 228.9 268.29 0.1
Eielson AFB 22 266.8 213.87 0.1
Fairbanks 41 261.4 144.20 0.1
Healy 12 284.4 322.11 0.1
Tanana Flats 7 237.1 376.50 0.1

Fairbanks Area 132 267.2 38.891 0.6
Glennallen 99 361.1 89.561 0.9
McGrath 4 263.8 382.40 0.1
Unit 11 0 ——- --- ——

Rampart-Manley 34 265.4 151.61 V 0.1



Table 50. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of
ovary size by area (summed lenath x width of both ovaries,

adults only)

Area n= Mean Variance Standard deviation
Tok ‘ 15 401.1 923.84 0.3
Delta _16 443.7 583.92 0.2

Tok-Delta K} 423.1 374.42 0.1
Circle-Central 0 --- --- ---
Ft. Yukon 10 297.3 731.60 0.2
Eagle -6 246.7 552.91 0.2

Upper Yukon R. 16 278.3 383.52 0.1
Murphy Dome 4 410.5  2,656.9 | 0.5
Nenana Hwy. 1 437.0 -—- ——
Eielson AFB 3 370.7 4,461.8 0.6
Fairbanks 9 460.9 1,873.7 0.4
Healy 1 626.0 -—— -
Tanana Flats 3 298.7 668.78 0.2

Fairbanks Area 21 422.0 731.17 0.2
Glennallen 53 475.3 401.82 0.2
McGrath 2 436.0 1,690.0 0.1
Unit 1 0 --- ——e ——-

Rampart<aniey 12 422.7 1,096.7 0.3



Table 51. Alaska lynx sample, Nov. 1964 - QOct. 1965: Compilation of

uterus size by area (summed cornu lengths, kits only)

Area n= Mean Variance Standard deviation
Tok 5 152.6 44,662 0.6
Delta 1;_13 152.8 43.229 0.6

Tok-Delta 9 152.7 19.611 0.4
Circle-Central 0 —— -—— -
Ft. Yukon 3 141.7 32.445 0.5
Eagle ;wg_' - ——- -

Upper Yukon R. 3 141.7 32.445 0.5

~ Murphy Dome 5 137.6 13.463 0.3
Nenana Hwy. 1 178.0 -—- ——
Eielson AFB- 0 - ——- —_—
Fairbanks 4 163.5 62.750 0.7
Healy 0 -—— c—— -——
Tanana Flats _ 0 - ——— ——

Fairbanks Area 10 152.0 36.267 0.6
Glennallen 49 181.8 8.5557 Q.2
McGrath . 0 — ——— —

Unit 1 , 0 -—— -—- -
Rampart- Manley 5 155.6 55.662 0.7



Table 52. Alaska lynx sample, Nov. 1964 - Oct. 1965:

Compilation of

uterus size by area (summed cornu lengths, yearlings only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eagle

Upper Yukon R.

durphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbanks Area

Glennallen
McGrath
Unit 11

Rampart-Manley

35

97

112

14

14

41

22

41

12

132

99

34

Mean
226.6
224.2
225.0

230.7
209.1
220.5
230.3
227.3
221.

(=2 e }

226.

o

260.
234.5

224.5

Variance
29.367
14.241

9.5260

25.830
83.735
67.004
26.930
62.335
122.18
8.2030

14,748
113.42

20.972

Standard deviation
0.5
0.3
0.3



Table 53. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation of

uterus size by area (summed cornu lengths, adults only)

Area

Tok

Delta
Tok-Delta

Circle-Central
Ft. Yukon
Eagle

Upper Yukon R.

"Murphy Dome
Nenana Hwy.
Eielson AFB
Fairbanks
Healy
Tanana Flats

Fairbanks Area

Glennallen
McGrath
Unit N

Rampart- Manley

Mean
284.3
294.2
289.4

258.7
232.3
248.8

297.0
252.0
278.3
278.4
3%6.0
242.3
281.1

289.5
257.5

286.0

Variance

156.43
48.696
48.710

67.468
224.9
64.277

305.50

87.115
127.86

97.448
80.083
19.618

756.25

125.15

Standard deviation
0.1
0.6
0.6

0.8
0.1
0.8

0.1
0.9
0.1
0.9
0.8
0.4

0.2

0.1



Table 54. Alaska lynx sample, Nov. 1964 - Oct. 1965:

Compilation of

ovary size for selected areas (both ovary lengths summed)

Area n= Mean Variance Standard deviation
Kits
Glennallen 49 27.1 .23810 0.4
McGrath 0 ——— -— ——
Unit 11 0 - -—- -—-
Rampart-Manley 5 25.0 .40000 0.6
Tok-Delta 9 21.9 .54015 0.7
Yukon R. Area 3 23.7 4.1 0.2
Fairbanks Area 10 241 .83225 0.9
Yearlings
Glennallen 99 32.9 .14862 0.3
McGrath 4 29.3 2.3984 0.1
Unit 11 - --- -
Rampart-Manley 34 28.6 .33976 0.5
Tok-Delta 112 28.6 .11105 0.3
Yukon R. Area 14 28.6 .87794 0.9
Fairbanks Area 132 29.2 .11840 0.3
Adults

Glennallen 53 37.0 .64307 0.8
McGrath 2 3.1 2.0869 0.1
Unit 11 0 --- --- ---
Rampart-Manley 12 35.4 1.0112 0.1
Tok-Delta 31 35.2 .68585 0.8
Yukon R. Area 16 30.5 .94465 0.9

21 36.4 1.0332 0.1

Fairbanks Area



Table 55. Alaska lynx sample, Nov. 1964 - Oct. 1965:

Compilation of

ovary size for selected areas (summed length x width of

both ovaries)

Area n= Mean Variance Standard deviation
Kits
Glennallen 49 198.2 40.022 0.6
McGrath 0 --- - -
Unit N 0 -—- - -—
Rampart-Manley 5 170.8 229.34 0.1
Tok-Delta 9 122.8 86.383 0.9 .
Upper Yukon R. 3 140.3  611.44 0.2
Fairbanks Area 10 142.9 145.21 -0.1
, Yearlings
Glennallen 99 359.0 87.613 0.9
McGrath 4 265.1  350.23 0.1
Unit N 0 -— - -
Rampart-Manley 34 264.1 155.74 0.1
Tok-Delta 112 258.0 48.701 0.6
Upper Yukon R. 14 256.6 259.91 0.1
Fairbanks Area 132 268.9 40.167 0.6
Adults

Glennallen 53 474.6  403.65 0.2
McGrath 2 440.3 11,546, 0.1
Unit 11 0 -—- - -—-
Rampart-Hanley 12 412.7 919.85 0.3
Tok-Delta 31 417.9 373.35 0.1
Upper Yukon R. 16 284.1 414.64 0.2
Fairbanks Area 21 432.0 0.2

676.56



Table 56. Alaska lynx sample, Nov. 1964 - QOct. 1965:

Compilation of

uterus size for selected areas (summed cornu lengths)

Area n= Mean Variance Standard deviation
Kits
Glennallen 49 181.8 8.5557 0.2
McGrath 0 -—— -— -——
Unit T 0 -—- -—- -—
Rampart-Manley 5 155.6 55.662 0.7
Tok-Delta 9 152.7 19.611 0.4
Upper Yukon R. 3 141.7 32.445 0.5
Fairbanks Area 10 152.0 36.267 0.6
Yearlinas
Glennallen 99 258.9 13.846 0.3
McGrath 4 235.2 121.13 0.1
Unit 11 0 - - -
Rampart-Manley 34 223.8 20.266 0.4
Tok-Delta 112 225.3 9.4744 0.3
Upper Yukon R. 14 206.2 44.573 0.6
Fairbanks Area 132 227.5 8.2726 0.2
Adults
Glennallen 53 289.5 18.596 0.4
McGrath 2 258.9 396.78 - 0.1
Unit 1 0 ——— -—- ---
Rampart-Manley 12 282.6 123.29 0.1
Tok-Delta 31 287.9 46.143 0.6
Upper Yukon R. 16 249.8 73.812 0.8
Fairbanks Area 284.3 77.169 0.8

21
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size of adult ovaries having 11 corpora a1bicént1a (288.8) as compared
with adult ovaries having three corpora albicantia (177.4) (Tahle 58).

The regression of cornu length on number of placental scars
(Table 59) shows such large reagression coefficients and tests so highly
significant (.01 level) that it is clear that the length of the uterus
of a 1ynx was a function of the number of fetuses that had been implanted
in it. The uterus seemed to be stretched to accommodate the number of
fetuses and not to return to original size. Some error may be
introduced by adults who had larger numbers of placental scars in pre-
vious years. For example, a lynx that had four fetuses implanted in one
uterine horn in 1963 might only have two implanted in the same horn in
1964 and so would show two placental scars, but the uterine horn length
would still be long enough to accommodate four placental scars.

The compilation of ovary size with body length contour as a covar-
iable (Table 60) was only slightly different from the compilation in
Table 58. The ovary size seemed to be independent of the size of the
animal.

I regressed the cornu length on number of placental scars using the
body length contour as a covariable, and I found that this changed the
regression or correlation values only slightly (Table 61) from the same
regression without a covariable. This resb]t is similar to the result
for ovary size.

Table 62 shows a compilation of number of corpora albicantia per
animal by area. Only the major areas are listed. Those kits listed as
having corpora albicantia are obvious errors because no kit is old enough

to really have ccrpora albicantia. In the yearling class, the animals
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in Area 6 had considerably more corpora albicantia per animal than

did the animals from any other area exceot Area 11. The samples from
Areas 11 and 12 were not large enouah to be treated statistically with
confidence. Alf other areas have large enough samples to be statisti-
cally treated. The larger number of corpcra albicantia per animal in
Area & did not hold for the adult class which clearly shows that the
pattern of reoroduction was changina and might be related to the snow-
shoe hare population density since hare population is the most obvious

factor that is different south and north of the Range.

Initiation of Breeding
Females were taken during the trapping season which ended March 31
and during the period April 1 to May 21, 1965. Females taken from
E March 22 to May 21 were checked for corpora lutea. No corpora lutea
were recorded before May 1, and corpora lutea Were recorded in only
two out of the 11 Tynx taken during the period from May 1 to May 21
(Table 63). Because these animals probably have induced ovu]ation}as
does the house cat (Zuckerman 1962), the presence of corpora lutea was
taken as an indication of breedina. This indicates that the Alaska
lynx breeds a few weeks later than the Newfoundland lynx (Saunders 1961).
Enlarged ovaries and follicle develooment were first apparent in
very late March and early Aoril. This developrent was interpreted as

the earliest indication of the commencement of reproductive activity.

Food Habits
Even thouch the food habits of lynx were not a part of this study,

the stomachs of most of the lynx autopsied were opened to ascertain the



Table 63. Alaska lynx sample, Nov. 1964 - Oct. 1965: Compilation
and analysis of corpora lutea over time

Total Unbred Bred Percent
Time period “Age females females females bred
Mar. 22-31
Kit 7 ; 7 0 0
Yearling 15 15 0 0
Adult 22 22 0 0
A11 Ages 44 44 0 0
Apr. 1-10 :
Kit 0 - - --
Yearling 4 4
Adult 1 1
A1l Ages 5 5
Apr. 11-20
Kit 2 2 0 0
Yearling 4 4 0 0
Adult 1 1 0 0
A1l Ages 7 7 0 0
Apr. 21-30
Kit 0 - - --
Yearling 7 0 0
- Adult 2 0
A1l Ages 9 0
May 1-10
Kit 0 -- - --
Yearling 5 4 1 20.0
Adult 1 1 0 0
A1l Ages 6 5 1 16.7
May 11-21
Kit 0 - - --
Yearling 4 3 1 25.0
Adult 1 1 0
A1l Ages 5 4 1 20.0
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contents, if any. There were snowshoe hare remains in 142 stomachs,
and 732 were empty. Five had other remains such as moose meat, birds,
and fish. Because this collection was made mainly during the winter
months and almost entirely by trapping, this sample does not consti-
tute a representative picture of lynx food habits. The data are
presented here only to indicate the almost complete dependence of

lynx on snowshoe hare in winter in Alaska.



DISCUSSION

Saunders (1961) reports lynx data taken in Newfoundland from four
years of an ascendiﬁé population. He drew two conclusions that do not
appear to hold true for Alaska lynx. He believes that the lynx in
Newfoundland first bear young on about their second birthday. Of 566
yearling female lynx from Alaska that I analyzed, 301 of them (53%) had
placental scars, a condition I judged to be a positive indication of
having born a litter. The development of the legbones and the skulls
clearly separated these animals from the kits. The further development
of the legbones was used as a ineans of separating them from the adults.
Corroberation of this method was given by the tooth sections which did
not show an annual ring for most of the animals placed in the yearling
class on the basis of legbone development. The tooth sections did show
at least one annual ring for the majority of the adult class (Figure 2).

Saunders states that the Newfoundland lynx may only breed in alter-
nate years. Thié does not seem to be true for Alaska lynx. Of 209 adult
females examined, 192 (95%) had placental scars which was taken as an
indication of having born a litter in the spring of 1964. If they were
breeding in alternate years only half would show these scars. It could
be that the scars are remaining for two years. It could also be that
these lynx are showing a bi-annual synchrony of breeding. This last
can be ruled 6ut if the preceeding or succeeding year's data show the
same high percentage of females with placental scars. The fact that

the pattern of reproduction changes with the population level is
94
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possible and warrants further study. Perhaps the lynx are only breeding
in alternate years under some conditions of population pressure and focd
abundance and are breeding every year under other conditions. It is
interesting to note that Carl H. Nellis, Department of Wildlife Ecology,
University of Wisconsin (Personal Communication 1970) collected a sample
of 50 1ynx‘from central Alberta, and he states that apparently there
were three years when no young lynx were added to the population.

Litter size is another variable influencing population that may
vary with the population pressures inherent in the cyclic nature of
these animals.

The fact that I collected six female lynx in Alaska during the time
of the year when they should have been carrying young and none of them
subsequently gave birth to young may indicate that these animals do not
reproduce at a constant annual rate throughout the population cycle.

Smirnov {1967) states that the factor which maintains the populat-
jon of the polar fox on an almost constant level is the mortality of
young during the early life period. These data indicate that an entirely
different mechanism of population control may be operating on the Alaska
lynx. It appears as if it may be the reproduction rather than the
morté]ity of young that is used to keep tﬁe population in balance with
food conditions.

A clearly different rate of reproduction can be seen in the females
taken south of the Alaska Range and those taken north of it. The per-
centage of lynx breeding was higher in those animals taken south of the

Range where the snowshoe hare population had stayed high for one year
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longer than it had to the north of the Range.

The specimens are now available, and a continuing collection of
carcasses is being made so that a study of much larger scope can be made
to determine the pattern of change of reproduction during the complete
cycle of the lynx population.

The age structure of the harvest should be studied to see how it
varies from year to year. The number of animals bearing young and the
number of young produced per 1itter should be examined for each year of
a cycle. These are factors which might be fluctuating with population
pressures and food abundancé in order to keep the lynx population
within the 1imits of its resources.

Further studies and analyses need only be based on two areas. One
- would be that area north of the Alaska Range which includes all but the
G1enna11en and Unit 11 Areas, and the other would include only those
two areas. These are the only areas where in the past a difference
could be seen in the timing of the rise and fall of the snowshoe h&re
population. There are always some small pockets of hqbitat that main-
tain a high hare density a 1ittle longer than the rest of an area, but,
taking the complete area as a whole, these pockets can have very little
effect on the reproductive patterns of the lynx population.

Age detennfnation seems to be the key to accurate work with lynx
specimens in the future. The small discrepency between the legbone
development method and the tooth section method points out the need for
resolution in this area. The tooth section method seems to be the most

promising, evén though the first annual ring is not evident until after



the second year of 1life.

Nellis (op. cit.) does not have any known-age material, but he has
tagged and recovered five lynx which were over a year old when tagged.
His conclusion is that a detectable annulus is not formed in the lynx
canine until the second winter of its life. This corroberates the
tooth section readings taken on this sample of Alaska lynx. Perhaps
future samples can be separated into age classes on the basis of legbone
and skull development for the kits and on the basis of tooth sectioning
for the rest of the age classes.

This needs to be substantiated in the very near future by some
work done with known-age 1ynx. Mo one I know of at this time has any
known-age material. It is the next very important building block with
which to continue to construct the pattern of lynx reproduction and

population fluctuation.



APPENDIX

Computer punch card format and code

Card #1
Column Variable ' Code Missing Data
1&2 Year 65 in all cases
(This is part of the accession number and does
not indicate the year taken.)
3-6 Number Actual number from
6001 up
7 Species ’ L for 1ynx in all cases
. 8 Sex 1 = male
2 = female
3 = unknown
9 Age 1 = kit
2 = yearling
3 = young subadult
4 = 01d subadult
5 = adult
6 = unknown
10 & 11 Month 01 = January, etc.
12 & 13 Day 01 = the first, etc.
31 = the thirty-first
14 & 15  Year 64 = 1964, etc.
16 & 17  Area 01 = Murphy Dome
. 02 = Nenana Hwy.
03 = Tok area
04 = Delta area
05 = Eielson AFB
06 = Glennallen
07 = Circle-Central
08 = Ft. Yukon-Birch

Creek

€
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Column

16 & 17

18 & 19

20 & 21
22 & 23
24

26

& 25
& 27
28 & 29
30 & 31
32 & 33
34, 35&
37, 38&
40, 41 &
43 & 44
45 & 46
47,48 &
53 & 54
55 & 56
57-60
61 & 62
63 & 64

65 & 66

36

42

49

Variable

Area (Continued)

—
—
onononon

-—
(S, ]
0ot

Unskinned weight in pounds
Skinned weight in pounds

Hind foot length in cm.

Tail length in cm.

Height at shoulder in cm.
Heart girth in cm.

Body length straight in cm.
Body length contour in cm.
Skull greatest length in cm.
Skull basilar length in mm.
Skull zygomatic breadth in mm.
Skull temporal ridge width in mm.
Skull braincase width in mm.
Humerus length in mm.

Length of testes one in mm.
Width of testes one in mgm.
Height of testes one in mgm.
Volume of testes one in ml.
Length of testes two in mm.

Width of testes two in mm.

99

Missing Data

Fairbanks area
Healy area
McGrath area
Unit 11

Tanana Flats-Dry
Crk.-Wood R.
Eagle area
Unknown
Rampart-Manley




Column
67-70
71 & 72
73

74

75

76

77

78
79
80

Card #2 - A

1-17
18 & 19

20 & 21
22 & 23
24 & 25

26 & 27

100

Variable Code Missing Data

Weight of testes two in mgm.

Volume of testes two in ml.

Stomach contents 1 = hare
2 = empty
3 = other
Ulna proximal = not fused
= fused
Radius proximal 1 = not fused
2 = fused
Ulna distal 1 = not fused
2 = fused
Radius distal 1 = not fused
2 = fused
Card number 1 = card one
Blank
Blank

few animals will not have a card two.

Identical to card one

Canine Tumen length in tenths of mm. There is a
decimal point implied but not punched between 18 & 19.

Canine lumen width in tenths of mm. There is a
decimal point implied but not punched between 20 & 21.

"Canine outside width in tenths of mm. There is a

decimal point implied but not punched between 22 & 23.

Canine outside thickness in tenths of mm. There is a
decimal point implied but not punched between 24 & 25,

Tooth rings - the number of visible rings in canine.
Missing data not punched. No rings punched as 00.
One ring punched 01, etc.




Column

38

29

- 30

32

34,35& 36
37,38 & 3°

40
42
44
46
48

50

52

54

56

58
60
62
64

& 31

& 33

& 41
& 43
& 45

Qo

47
& 49

& 51

& 53

& 65

Variable Code

Fetuses - number in cornu one.
Fetuses - number in cornu two.
Placental scars - number in cornu one.
Placental scars - number in cornu two.

Length of cornu one in mm.
Length of cornu two in mm.
Length of ovary one in mm.
Width of ovary one in mm.
Length of ovary two in mm.
Width of ovary two in mm.

Corpora albicantia number in ovary one.
Corpora albicantia number in ovary two.
Corpora jutea number in ovary bne.
Corpora lutea number in ovary two.

Greatest width of first corpora albicantia in
tenths of mm. Decimal point implied but not

Missing

101

Data

Missing
punched

Missing
punched

Missing
punched

Missing
punched

Missing
punched

Missing
punched

Missing
punched

Missing
punched

punched between these two columns and all follow-

ing measurements of corpora albicantia.

Greatest width of second corpora albicantia in tenths of

n 1] 11 th.‘l' r.‘d [13 it i1
1 ) ‘ L] ' L1} fourth n 1 "

un " (1) f.i fth » L1} n i

data
a

data
data

99.

data
99,

data
90,

data
99,

data
ag,

data
99,
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Column Variable Code . Missing Data
66 & 67 Greatest width of sixth corpora albicantia in tenths of mm.
68 & 69 " " " seventh " " " " woon

70 & 71 " " " eighth " " u " noow

72 & 73 " " " ninth " " " " woou

74 & 75 " " " tenth L " " " 0o

76 & 77 " " % eleventh " v w

78 Card number 2 = card two

79 Blank

80 - Blank

Card #3 - Most animals will not have a card three.

1-17 Identical to card one and card two.
Now continuation of corpora albicantia measurements
in ovarv one.

18

& 19 Greatest width of twelfth corpora albicantia in tenths of mm.
20 & 21 " " " 13th " " n " W o
22 & 23 " v 4¢th " " " " P
24 & 25 " wooow 15th‘ _ " n n " oo
26 & 27 " u % 16th L " u " o
28 & 29 " " 17th u " u n v u
30 & 31 o won18th " " now o w
32 & 33 " W ® q9th " " n " 0o
34 & 35 o "% 20th " n u " 6o
36 & 37 " .o é]st " n " " -
38 & 39 " won 29nd " " g " T
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Column Variable Code Missing Data

Now we shift to corpora albicantia measurements in
ovary two. These were taken in the same manner.

40 & N Greatest width of first corpora albicantia in tenths of mm.
42 & 43 o w o gecond " Ww e w o
44 & 45 u "on third n u " n noou
46 & 47 " " " fourth " " " " wow
48 & 49 " " fifth t u " " woon
50 & 51 " " sixth u " " u W
52 & 53 u "% seventh " Woowww
54 & 55 " " " eighth " " n u “ u
56 & 57 " WM pinth " T
58 & 59 " " " 10th " " n " noom
60 & 61 " © " 11th u " " n v
62 & 63 " "' 12th " "o u w oo
64 & 65 " " 13th " " i " Hoow
66 & 67 " " " 14th " n " " “ on
68 & 69 " "o " 15th g " " " T
70 & 71 " "% 16th u o ow u n —
72 & 73 u °© v 17th " " " " "o
74 & 75 “ oongth L " " n noow
76 & 77 u W W 19th n n « o owoow

There was a decimal point implied but not punched between each
two columns of corpora albicantia measurements because they
are in tenths of mm.

78 Card number 3 = card three
79 Blank

80 Blank



Printout of all data in punchcard format

596.01L25-7130wuvel
656CC2LLL Tlvbalvle

556003231 vvowl
6500w d%liv00uc i
obeCOdLddlivedely

65060002 v ioNlul
65630TL22vT150alYi0

656008122111 1vowli
O650CI LIS Yurdave
£98J10L12.J1 068
e56C11012110vsbuls
ov60l2ddtiviossi
656C13LJ2111looec]
656014L1211ub04Cs
656C15L221117cui~
6560C16L2211130604
656C17L22111364
6560 16L2211556x04
656C1%L121iusnauy
656L2C0L2il11 30w
0956 v ll2liilvenyus
656022L2%i1 Y0l
656023123111 ub6l4
656024012211 vE06l

§56C25Li12111uoel v,
656020601211 1vvel:

656C27L121136405
656CsbL22it1ioNls
5560251 dl1avboe
056530 uddiilebud]
656731 2¢cllleonll
656L32Lcdlilscaly
65560332211 12¢c4l%
£5¢l36i2iilloel
E56.35.24.00135e0
656.36L2%1ivToerw
656137L121i1l506ly
656038L 221113664
656539221 76k
656C0lLdZil-5646l0
656L6iL221i-38wln
£26L0ccdiintnly
656 43L2% i i3v0
656l&422illenn. |
656.43L 20 0w80w" .
65666L2¢111584l
5555“7522;;-£5B:~
S96C4BiL22113.640
656C45L 22115004
656L50L221ldvibu
65619%iLdclicdoe .
6565521 221120nu0«
656.53 12211176004
6565541 2211285041 7
656i5%L1¢cicuboaly
6561561221 i2ebul}
6560570 231ev2ball
65675825 11dbaa
6356055 2%icounauLs
656060l cziliive;l
656{61L25111i6411
656062L22111leuls

Le11e51 30708210 008051355
vudvlyinile

ioclllensd?lovilie BN S-R4

Llelivavinlloslao 0D T30S

P ioeldaluen 33
Joloeld 0! s
J3lle23%7vT0 2597

J3104337716¢ :
1321083911648
133111098d<d%

Llcwuinladlens
180 ouSeB 360570 ea i 0bBTIL58
10¢cd%uwsaill9lecliCedobels
15240 7455646879125 12408721757
170 513375719125 10608021458
I«1910403271 7
$32108383237275117.s6283315¢
1221 «p337.71810.120C08208%6
1522uCHu3iTooviciiCol ety
iodevSuldntlovleslioacelcszo
lécicowl3alsillei 2
10220750347 Bi 12 1040b92C05C
iol%i 34T88212-0010v22347
1221066357754 111410.03527%6
delle9izred 08z«
lecs, Q6o i3bTloo4] 3¢ 2¥Cél5¢8
N-PPICCIRICLINEE-D B P B Ear BE A1)
sedd il T1T80ccilICEDILYY
10c5ud439575n,0 223108 Codette
1€ b 3wTenleci1232873L5¢,e
iccluv5eT34T0o01221025072656
1wl bed3]T7607E10¢ 23
17831 0%02a 770612210322 52¢5
NP LY R L PP ES NN T - D
sSi7u0eg 3T les1.¢l3%3 50
122612213271 15vignwiiwlntceesd
29 vteT3LTiT01cl1L1C00603257
FOVIOE Y R IR
laleileysng
imelalB1307
MDD AP

4
s

3

-

“ A
itleiierials
“

3

;?guu75;357 “127:?7 2@
W€ L3320 537816L100L0%3550
L2iToi32éé530 1000 ellinsst
DUl INTInTeTT
12caiZ933%Taecict p3e
LoV E W TNE2llILITETcutL
i8ceilaredehisiewoblebeLe?
1ec L vtub3lTvevilii el 3i5¢
1BevL350 L T800]22ine8Tcade
RS DUV PR LN AN S
LelFilehiT8 0310 27

L ¢ilTh632%Ceeléntiatnd

Pas 10935732 /1401, 90362550
LecwwCLEATIVTTIITLYE2EG bo
61eiw6Bialsl3lelicnd%ledse
11150 R&e597 /a2 dnlisgve

iwcvilbnduTenildlci,«loeczoe
lecdellassg?ai L 15i0,C cuyl
ludilnan1d798112/1C7C732651
LocivSadl3berilzsllecborass

25153030272114¢84126

NN
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856( 63 2. 111504l4
656l oa251121bwu]
6560651 2211160404
6563¢bL131 uT0GTS
6506007 Lddlcv100ih
65606812514 ubLOY
656069L 221115640«
6560T0L23111Y0~0 4
6560711 22111104Cs
6560720 23120%5405%
8560T3L2214v36401
G960 TLL 2211230405
6560751 22111bowul
656076L221idibuus
656 T77L2211235405
E56CTBLLIS11 00404
6565791 1211180u04s
65608OL 231125040
656C8lL2212v164C5
655082L2211i25040L
6560863122 o6
6956CEAL221cv4040s
656085L2511105404
656CB6L2211vb0405
656L87L2512 70404
656085L23111406408
656585L2212usbaulil]
6563900 22113v6404
6560911.22112]16431
6560520221406 090Y
6560931 2214.56405
656FHL 2511224656
656095L 2211235404
6560961251121 04ls
6560970 25111606408
6540981 221i200a05
658399012511 ibbela
6561001.2211150408
656101L2212.26404
6561020 241115640%
656703L2111236408
6551041 2211290b408
656105L2512.96403
656106 1211146409
6561071L22112864012
656108122 Co
656103L25%1114H409
6561100L2211230453
656111L211125640%
6561121251 ivEbuls
6561131221 ivveas?
656114L2%:1oT04i
656115022112554C3
656116L221i0764073
656117L2211246403
656118122 66
65611911212476402
65612CL2212L3640%
656121L2211725%640%
6561221L22:1256401
6561231 42110a0409
6561241.2211186409

656125122 (¢%)
656126118 (VLS
65€127012 [
656126123 /1

1204104683078 2103000 Sy
1023007360 7udn12T105070.0517
13200%45327217612210108027517
12ivlewndonbll125luclbbebdy
1231Ca7337506uwicclOlQu93(C5Y
192110463360041240960852458
105Ul065 3379350122 27
ledllearidizasvlee 0852156
I~w1106532737511209808329%6
15199045%4063731 18 08462455
172208683%78312510508726517
16¢1v847367351123103C08295%8
10031036 rs/9110101C0e33%8
1323ulk0 246 708L1241040586235%
1723 4634776121101 3258
cwdd HI82BuIw]13T11509%13%8
1422106834A875126109087
le 07 357681124104093
162v]l4]13470vby
142vaf463360731,4102 2157
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