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INTRODIJCTION

The whitefish, Coregonus clupeaformis (Mitchell), is the

lzrgest and most widely known species of the coregonid fishes
in North America. It may attain a weignt of twenty-six pounds
and reach the age of gixteen years in the Great Lakes. This
fish 1s usually confined to lakes having cold, deep water,

znd is daistributed througnout mich of Canada ana the states
bordering the Great Lzkes. Jordan and Evermann (1811) review
the distribution of the whitefish in the Great Lakes and other
regions, and Koelz (18929, 1931) gives an account of the distri-
bution and natural history of the coregonid fishes in the
Great Lakes and in northeastern America. FKecords indicate
that the whitefish was formerly adundant all along the shores
of Lake iichigan and around the islands at the northern end of
the lake. At the present tize this species is the object of

a special fishery only in the northern part of the lake.

The value of the whitefish as food has been fully recogz-
nized since it was first captured. This species brings a
hizher market price than that of any other lake fish exceont
tne sturgeorn. Less than one million pounds of whitefish werse
taken from the state or uichizan waters of Lzke Ulichigan in
1951 out the vzlue of this catch was nearly one-half million
dollars. Laxe lichigan produces the bulk of the present

catch from tlichigan waters of the Great Lakes and most of
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these fish are cauzht in the vicinity of Big Bay de Noc.
Production of whiterish has fluctuated drastically in Lake
Huron and Laxe iichigan in recent years. A phenoumenzlly
high peak of production was reached in both these lakes in
1943, but the populations have apnarently returned to more
normal levels. The catzh in Lake Huron was nearly three
million pounds in 1943, but it dezclined to 114,203 pounds in
1950 ({ichigan Biennial Reports, Fish Division). The Lake
“ichipan catches increased from 1,225,335 pounds in 1945 to
a peak of 4,262,878 pounds in 1943 and then declined to
2,101,581 pounds in 1950 ana 971,098 pounds in 1951 (¥ichi-
gan Bisnnial Reports, Fish Livision).

‘iore study is needed as to the influence of the strongly
represented year classes which may dominate the catch for a
short period. AJdditional information on the stren.uth of
year classes making up the commercial catches is also needed.
“ost age and growth studies have been based on whitefish
caught by the commercial fishery. Veryv little is known about
the early life history of this valuable species. As most of
the fish are netted on the spawning grounas in fairly shallow
water, informaticn as to migration and the possible existence
of isolated populations of this species is alumost completely
lackinz. In bodies of water as vast as the Great Lakes these
problems may never oe fully solved. dany more investigations
on the early life history of the whitefish are needed betfore

tne aze and growsth data can be completely interpretzd.
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MATERIALS AND METHODS

This study of the age and growth of the whitefish is
based on data ontained from 839 specimens taken by the com-
mercial fishery from the 3ig Bay de Noc waters of northern
Lake sichigan (Fizure 1). Field collections wers made Juring
October ani Loveuwber, 1951 and +ay and Septeuwber, 1952. Dsata
relating to dates of collection, locality of catch, tyre of
gear used, and total number of fish in ezch sample are given
in Table 1.

A1l the fish were weighed and measured immediately uvon
delivary to ths fish house. Weizhts were determined by
using a s2ring balance and ar2 recoraed in poundis and ounces.
Lenxth measurements were recorded in milliweters. The totzl
len.,tn was obtained by using the conventional fish measuring
board having a vertical end-plece, to place the snout azainst,
and an inset millimeter rule. In this study the to*al length
is defined as the distance from the junction of the pre-
maxillaries to the tip of the caundal fin, with the lobes com-
pressed in order to give the maximum possible measurement.

Sex and stage of sexual maturity were recorded for the
1951 sarples a3 the bulk of the catc es were sub-legz2l fisn,
which m=de it possible to retain these whitefish for further
study. The sex of the rish taken in 1953 could not be aeter-

mired, as most of these specimens exceeded the legzal limit of



Figure 1. Big Bay de Noc in northern Lake ¥ichigan,

showinz the collecting localities of this study.
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Samples of Big Bay de Noc Whitefish

Used in Age and Growth Studies

Locality Gear Fish
Kates Bay trap nets 60
Chippewa Point trap nets 33
Round Island trap nets 19
Biz Hump . trap nets 43
Kates Bay trap nets 13
Middle Grounds gill nets 83
Burnt Bluff pound nets 93
Burnt Bluff pound nets 93
Chiprewa Point pound nets 83
Big Hump pound nets 80
Chippewz Peoint pound nets 51
Burnt Blufr pound nets 83
Burnt Bluff pound nets 13

Burnt Bluff pound nets 114
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two pounds zand were sold intact or "in the round" by the
comeercial fishermen.

Scale samples were taken from the left side of the fish,
from an arez just zbove the lateral line and immeaiately
anterior to the dorsal fin. The scales were vreserved in
envelopes on which the catzlog number assignea to the fish
and information as to date, locality of catch, sex, length,
weizht, and other data were recorded. In the laboratory the
gcales were cleaned and mounted on glass slides in a solu-
tion of gelatin and glycerin. Sczle reading wss accomclished
by projectins; the image through a scale projection apparatus
resexbling the one used by Van Oosten, et al (1924). The
positions of the essential scale fecatures were recorded on
Mc Bee Keysort cards having a adllimeter rule printeda along
one edge. In measuring the radii of the annuli, the card was
placed along the anterior radius of the scale image (x 29
approximately) with the zero mark on the calitratzd edge at
the focus of the scale. Without moving the cari, the loca=-
tion of the annuli and the anterior margin of the scale were
rnarked on the card. The card was coded with the catalog
number of the fish, as designated on the scale slide, and was
later used in determining the growth rates. Growth compu-
tations were made on the cssumption that the body-scale ratio
remained constant after the completion of the first annulus.
A direct proportion nomograph, calibrated in millimeters, as

jescribed by Carlander and Smith (1944) was used to calculate
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the annual growth from the scale measurements. For the back-
calculation procedure, the value of "¢", length of the fish
when scales first appear, is set at 33-40 millimeters for
the whitefish (Van Oosten, 1929).

In these calculations the value of "c" was set at 40
millimeters, to be consistent with the value used by Caraway
(1951) in his . study of the whitefish of Big Bay de Noc. Van
Oosten (1923) established the validity of age determinations
from whitefish scales and he also demonstrated that direct-
proportion calculations of growth based on diameter measure-
ments of the scale are satisfactorily accurate. Ages are
expressed by Roman numerals and indicate the number of
annuli on the scale. The year of life of the fish is one
greater than the number of annuli present. A fish having
two annuli visible on its scales is in the third year of

life.



AGE COVPOSITION AND LENGTH-FREQUENCY DISTRIBUTIONS

In Tables 2-4, the whitefish have been placed in appro-
priate age groups and year classes, with the individuals of
each age arranged according to their total length. The mid-
points of the intervals of total length in millimeters are
converted to total lengths in inches for each sample. The
number of fish in each age group, the percentage of that
number in the combined samples, and the average total length
of the individuals in each group, as well as of the entire
collection, are shown at the bottom of each table. The
column at the extreme right of each table gives the total
number of fish in each size group. In these tables the data
of the 1851 collections have the sexes cowmbined, and the 1953
data are composed of both sexed and non-sexed fish. 1In the
work of Caraway (1951) the sexes were combined, and an analy-
sis by Van Oosten (1939) showed that the length frequencies
of the sexes were virtually the same within an age group.

In this study the individual samples were combined to give
a collection of more adequate size. The age composition
and length-frequency distributions for each sample have also

been determined and are included in the Appendix.

Collections of October-November, 1951
In the 1951 samples all the whitefish were taken in trap
nets set by the commercial fishermen in Big Bay de Noc from

October 30 to November 3. Fish from four localities (Kates
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Bay, Chippewa Point, Biz Hump, and Round Island) comprised the
entire collection. Samples from the first three localities
are so similar in age composition and length-frequency distri-
butions that the data suggest the possibility of the fish all
ccming from the same or very similar populations. Age group
IT (1949 year class) fish constituted over 80 per cent of the
total catch in these three samples and the remaining individ-
uals were of age group III (18943 year class), except for one
group I (1950 year class), the only whitefish of this age
taken during the investigation. The Round Island sample was
obtained on the same date as the Big Hump and Chippewa Point
samples, but the age composition and length-frequency distri-
bution of this sample are very different from the others in
the 1851 collection. Although only nineteen fish came from
the waters ne.r Round Island, three of the specimens were
older than age group III. No whitefish older than agze
group III were found among the remaining 148 individuals in
the total collection of 1951. The bulk (57.8 per cent) of
the Round Island sample consisted of age group III fish, and
age zrour II represented only 26.3 per cent of the total number
caught. A possible explanation for the greater age and size
of the Round Island fish may be that the waters of this area
are shallower than those of the other localities from which
samples were obtained in 1951. Hart (1930, 1931) suggests
that at certain times the larger forms of whitefish may fre-
quent waters of less depth than those inhabited by the smaller

forms. Since all of the fish in the 13851 collection were
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taken during the spawning period, the greater proportion of
mature individuals in the Round Island sample may also have
been a factor tendinz to cause this apparently unequal distri-
bution of the Big Bay de Noc whitefish.

The length-frequency distributions arranged according to
age groups and intervals of total lenuth for the whitefish in
the combined collection of 1851 are given in Table 2. The
oulk (98.23 per cent) of the samples ranged from 350 milli-
meters (14.2 inches) to 499 millimeters (19.7 inches) in
total length, with an average length of 415 millimeters (16.3
inches). The smallest fish had a total length of 318 milli-
meters (12.5 inches) and belonged to age group I. This speci-
men represznted the only whitefish of age group I taken in
either 1951 or 1952. The largest fish had a total lenzth of
597 millimeters (22.5 inches) and belonged to age group VII.
The overlapping of the lengths of the age II and III indi-
viduals may be due to the selective action of the trap nets.
Most of the age II whitefish weighed less than the legal limit
of two pounds and were not retained by the nets but the larger
fish would have had a greater chance of being captured.

Age group II dominates the sample (80.8 per cent) and
age group III (16.8 per cent) represents the remainder of the
1537 fish in the collection, exceprt for four specimens repre-
senting age groups I, IV, VI, and VII. The 1948 year class
(age group V) is not represented. This age group was quite

abundant in the samples of Big Bay de Noc whitefish taken by
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Caraway (1251) in September of 1949 and 1950. The complete
absence of this agze group in all of the 1951 and 1952 collec-
tions tends to indicate the efficiency of the intensive fishery
for this species. Another possible explanation may be that

these fish had moved out of the Big Bay de Noc area.

Collections of May, 1952

The 545 whitefish obtained during May, 1952 were taken
in pound nets, except for the Middle Grounds sample of May 4
which was taken with gill nets, operated by the commercial
fishermen in Biz Bay de Noc. The sample from the gill nets
was 80 nearly identical to the others taken during May that
it was combined with them. The seven samples were obtained
during the period May 4-10 and represent four localities
(¥iddle Grounds, Burnt Bluff, Chippewa Point, and the Big
Hump). The age composition of all the samnles was very nearly
identical except for the Burnt Bluff sample of May 5. All of
the 93 fish collected on this date belonged to age group II
(1949 year class). The length-frequency distributions arranged
according to age groups and intervals of total length for the
whitefish captured in Big Bay de Noc during May, 1852 are given
in Table 3. The apparent discrepancy between age group and
yedr class in the table headings is due to the fact that the
annulus for 1952 had not yet formed on the scales. The year
class was determinad by assuming that this annulus was present,

thus making the fish one year older than it apweared.
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Table 2. Length-frequency Distribution
of Big Bay de Noc Vhitefish

(Samples of October 30-November 3, 1951. The sexes are combined.)

Age Group
Total Total I1 IT1 )4’ vi VII
length length* Total
intervall (inches) Year Class

1049 1948 1947 1945 1944

360-389 14.4 2 2
370-379 14.8 5 5
380-389 15.2 186 18
390-399 15.6 35 35
400-409 15.9 29 29
410-419 16.3 24 1 25
420429 16.7 15 15
430-439 17.1 8 1 9
440-449 17.5 6 6
450-459 17.9 1 2 3
450-482 18.3 8 6
470-479 18.7 8 8
480-489 19.1 3 1 4
490-499 19.5 1 1
500-509 19.9
510-519 20.3 1 1
590-599 23.4 1 1
Average total length
(millimeters) 405 482 519 488 597 415
Average total length
(inches) 15.9 18.2 20.4 19.2 23.5 18.3
Total number of fish 135 28 1 1l 1 187

Percentaze of total 80.8 16.8 0.8 0.8 0.8 109.0

1 Millimeters
* Equivalent to miapoints of intervals of total length
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In the combined collection the bulk (97.0 per cent) of
the samples ranged from 330 millimeters (15.0 inches) to 529
millimeters (20.9 inches) in total length with an average
length of 441 millimeters (17.3 inches). The smallest fish
taken had a total length of 380 millimeters (15.0 inches) and
belonged to age group II. The largest specimen had a total
length of 647 millimeters (25.2 inches) and belonged to age
group XI. This was the oldest whitefish taken during the
investigation. Overlapping of the lenzths of most of the age
groups 1is probably due to the selectivity of the gear and the
inadegquate numbers of older fish.

Age group II (1949 year class) dominated the sample (80.2
per cent) and age group III (1943 year class) represented most
(16.2 per cent) of the remaining fish in the collection. The
youngest specimens belonzed to age zgroup II and the oldest to
age group XI (1940 year class). Age group IV is represented by
1.1 per cent, VI group by 7.2 per cent, VII group by 0.2 per
cent, VIII group, the third most abunda~t, by 1.7 per cent, IX
group by 0.2 per cent, and XI group by 0.2 per cent. Age zroup
V (1946 year class) and age group X (1941 year class) are not
represented.

A comparison of the age composition of the 1251 collec-
tion with that of May, 1952 proved very interesting. The per-
centage of age II and III fish was almost identical in both
collections. Age group Ii repressnted 80.8 per cent of the

total catch in 1951 and 81.2 per cent in iMay, 1852. Aze group



Teble 3,~Length-frequency 2istribution of Big Bay de Nos whitefish.
( Semples of May 4 - 10, 1952. The sexes are combined.)

Age group
11 III Iv Vi VIl VIII IX II

Potel Total :
length 1/ length* Year class Total
interval (inches) 1949 1948 1947 1945 1944 1943 1942 1940
170-1389 15.2 2 1 3
3190-399 15.6 5 1 6
4,00-409 15.9 21 21
410-L19 16.3 51 51
1,20=429 16.7 91 91
430=439 17.1 134 1 135
LLO=-/ 49 17.5 81 IN 85
4,50-459 17.9 31 9 40
460-1,69 18,2 9 8 17
4,70-4,79 18.7 18 1 19
4,80-1,89 19.1 1 18 ~ 19
L90-499 19.5 : 13 1)
500-509 19.9 3 2 5
510-519 20.3 8 8
520=529 20.7 2 2
530-539 ?l.1 2 2
540=549 1.5
550=-559 21.9
560- 569 ?2 Y ?
570-579 22.6 1l 1l
580-589 ?3.0 1l 1
590-599 ?3.4
6500-609 23.8
»10-619 2L.2 1 3 b
620-629 4.6 3 3
630-639 25.0 1 1
54L,0-649 25.4 2 1l 1 L
Aversge total length 432 476 532 578 614 628 640 64,7 Lk

( mll&hﬁe&cl‘b)
Average total length 16.6 18.9 21.1 22.8 2h.2 4.7 25.2 25.5 17.5

( 1ncher)

T™otal number of fish 426 86 6 1 1 9 1 1 531
Percentage of total 80.2 16.2 1.1 0.2 0.2 1.7 0.2 0.2 100.9

* Fquivalent to midpoints of intervals of totsl length
1/:1l1imeters
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IITI comprised 18.8 per cent of the total in 1951 as compared
with 18.2 per cent in uayv, 1953. Age groups V and X were not
represented in either sample. Age group VIII was the third
most abundant group in the 18953 collection but it was not
represented in the 1951 samples. This age group was one of
the most domirant in the samples of Big Bay de Noc whitefish
teken by Careway durirg 1949 and 1950. Excluding age group
VIII, no age group above IV was represented by more than one

fish in either collection.

Collection of September, 1952.

This sample consisted of 127 whitefish taken from pound
rets set in the waters off Burnt Bluff on September 3 and 13,
1252. Thirteen fish were obtained on September 9 and the
others were captured on September 12. Length-frequency distri-
butions and age composition for this collection are presented
in Table 4. The fish ranged from 386 millimeters (14.4 inches)
to 507 millimeters (20.2 inches) in total length with an aversge
length of 459 millimeters (18.1 inches).

The catch was composed almost entirely of age group III
(1949 year class) fish and only three individuals did not belong
to this age group. The only age II specimen had a total length
of 366 millimeters (14.4 inches). Two fish of age group IV
had an average totzl length of 507 millimeters (20.2 inches).
The age III whitefish had an average total length of 459 milli-

meters (18.1 inches).



Table 4. Length-frequency Distribution
of Big Bay de Noc Whitefish

1?7

Total Total Age group
length length® Il 111 IV
interval (inches) Total
(millimeters) Yesr class
1950 1949 1948
360-369 14.4 1 1
420-429 16.7 2 2
430-4393 17.1 ? 7
440~449 17.5 32 22
450-459 17.9 33 32
460--48°2 18.3 22 22
470-473 18.7 16 16
480-48¢2 19.1 8 8
490-499 19.5 2 2
500-509 19.9 2 2 4
Average total length
(millimeters) 366 459 507 459
Average total length
%inches) 14.4 18.1 20.1 18.1
Total number of fish 1 124 2 127
Percentage of total 0.8 97.6 1.6 100.0

* Equivalent to midpoints of total length intervals.
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A comparison of the collections taken during May and
September of 1952 shows a yreat increase in dominance by the
fish of the 194C year class in the September sample. This
zroup represented 80.23 per cent of the uday samples and com—
prised 97.6 per cent of the Septsmber catch. The 1¢48 year
class composed 13.2 per cent ¢f the Uay collection but was

representea by only 1.8 per cent in the Septembzr samples.



STRENGTH OF AGF GROUPS AND YEAR CLASSES

Many problems are encountered in the determination of
the relative abundance of the different age groups and year
classes. Gear selectivity and the seazson of sampling are
perhzps the main problems invelved in this phzase of the
investigation. All the whitefish captured were used for
these comparisons as the majority of the collections came
from pound nets, and the 1851 samples taken in trap nets were
included, since Van Oosten and Hile (1947) stated that the
selective action of trap nets is similar to thzt of pound
nets.

Although the data ure inadequate to permit any definite
corclusions, enouzh information is avz2ilable so that certain
vear classes may be safely described as beins of zrezter or
legss than average strength. An analysis of the aze corposi-
tion of the whitefish collected in 1€51 and 195% suggests the
presence of certain year classes that may be termed rela-
tively poor or relatively good. In Big Bzy de Noc the year
class of 1942 as the age group II of 1951 represented over 80
per cent of the samples and as the III group in 1952 it was
even wore dominant, comprising 97.6 per cent of the totsl
collection (Figure 2, Tibles 5-7). In contrast, the year

class of 1948 was not represented in either 1951 or 1952.
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Collections of October-November, 1951

The age compositions and percentaz-e representations for
the individual samples and the combined collection are given
in Table 5. All the fish were taken in trap nets during the
period October 30-November 3. The samples came from four
localities (Kates Bay, Chippewa Point, Round Island, and Bigz
Fump) in Big Bay de Noc. The percentage compositions of all
the samples were very similar, except for the Round Islard
collection which contzained most of the older fish. This was
the only sample having any individuals older than age group
III and, although this collection was made on the same date
as those of Chirpewz Point and Bix Humn, the aze composition
was very different. The 1949 year class (age group II) was
strongly dominant in 211 the other samples taken in 1851 but
this group composed onlv 26.2 per cent of the Rouni Island
fish. The 1945 year class (age zroup III) dominated this
saple (87.3 per cent of the total) and age groups IV, VI,
and VII each represented 5.2 per cent of the total. The
Kates Bay collections appeared to contain a slightly higher
rercentage of'age group II fish. The small sarple of 12
specimens taken on November 3 was comprised entirely of age
II individuals and the October 30 collection consisted of
93.3 per cent age II and 8.7 per cent age group III. In the
coembined collection it is evident that the 1949 year class
(age I1I) is strongly dominant (80.8 per cent). The 1948 year
class (III group) represents 18.8 per cent of the total and

age groups I, IV, VI, and VII each comprise 0.5 per cent of
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the total catch. The 194¢ year clazss (V group) is not repre-

r

gsented in 1951 or 19532 and may be considersd poor.

Collections of May, 1952

Age compositions and percentage representations for the
individual samples ard the combined collection are shown in
Table 8. ‘ost of the samples were very similar in age composi-
tion and the percentage composition of the combined collection
is almost identical to that of the 1951 collection. The values
agree very closely except for the 1943 class (VIII group),
which is not represented in the 1951 data but was the third
1n0st abundant group (1.6 per cent) in the May, 1952 collection.
The 1249 year class continued its strong dominance (80.8 per
cent) with the 1948 year class representing the second most
dominant group. Age group IV was the fourth most abundant
(1.3 per cent), VII group (0.4 per cent) was fifth, and age
groips VI, IX, and XI each represernted Q0.2 per cent of the
totael. The 1942 year class may be considered verv successful
on the basis of the nine specimens of age VIII taken in the
May, 1952 collection. No other age group above IV was repre-
sented by more than two individials. Caraway (1851) found that
this year clazss was dominant in the samples of the Big Bay de
Noc whitefish taken in 1949 and 1950.

Considering the individual samples, the Big Humn collec-
tion of May 9 is very similar in percentaze ccmposition to the
Found Island sanple of 1951, excert that the 1948 year class
is not as strongly represented in the Bis Hump catch. Both

samples contained the hi:hest percentazes of age III fish and
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each had at least five different year classes represented.
The Burnt Bluff sausple taken on May 5 was composed of 92 fish
of age II. A collection made at Burnt Bluff on May 7 had
80.4 per cent age II and 13.5 per cent age III. Caraway
founa a sharp fluctuation in the percentage composition of
samples of whitefish tzken on successive days from the waters

near Burnt Bluff in September, 1950.

Collections of September, 1952

This samnple was Obtained on September 9 and 12 from the
Burnt Bluff localitvy. Agze composition and percentare repre-
sentstion of the catch are presented in Table 7. The imvort-
ance of the age group III fish i1s very eviuent and the dominat-
ing influence of this very strong yezr class of 194% is
grapnically illustrated in Figure 2, which shows the percent-
age representation of the different year classes. Age group
IV (1943 year class) was still the second most abundant zroup
but it decreased greatly in doninance (16.1 to 1.6 per cent)
while age group III increased from 80.0 to 97.8 per cent.
Much of this decline in representation by the IV group is
probably due to the fact that most of the whitefish of this
age are of legal size. The 1950 year clzss was represented
by one scecimen which comprised 0.8 per cent of the total
catch.

Fluctuations in the strength of yezr classes of fishes
have perplexed fishery biolovists for many yesrs. Investi-
gators agree that the strength of the year class is determined

very ezrly in the life historv of the fish but the problems
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Figure 2. Percentage Representation of the Different
Age Groups of Big Bay de Noc Whitefish

Taken During the Years Indicated.

1851, ——;
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invclved in deterrining the controlling factors are very
complex. Meteorological factors which affect water conditions
are considered to be very important in the deterwination of
the strength of year clusses but Van Oosten and Hile (1947)
failed to find any indication of a correlation between
meteorological-limnological conditions and fluctuations in
the strength of yeur classes of Lake Erie whitefish. iuch
rore information and werk is needed before the numerous
complex factors which determine the strength of year classes

are fully understood.



CALCULATED GROWTH

The samples of Big Bay de Noc whitefish used for the com-
parisons of the calculated growth rates were taken in pound and
trap nets during October and November of 1951 and Mzy and
September of 1952. For best comparisons, all the fish should
have come from the same type of gear set at the same locations,
but the data from these samples permit some general conclusions
to be made. The numbers of older fish utilized for these com-
parisons were so small that the presence of only a few very
fast or slow-growing individuals probably had a pronounced
effect on the determination of calculated lengths in the later
years of life. The lengths at capture and the calculated
lengths at the end of each year of life are presented in
Tables 8 to 10. The grand averages of lengths and the incre-

ments in length are incladed at the bottom of each tabdle.

Collections of October-November, 1951

The samples were all taken during the period October 30-
November 3, 1951 from four localities (Kates Bay, Round Island,
Big Hump, and Chippewa Point) in Big Bay de Noc. All the data
are from specimens captured in trap nets set by the commercial
fishermen. The 1951 sample is heavily dominated by the age
II fish, which represented over 80 per cent of the catch.
Calculated lengtns of age grouvs I and II have values higher

than those of the first two years of life calculated from the
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older fish captured in 1951 (Table 8). The greater lensths
for these ages may be due to the inadeguate numbers of aze I
fish and possibly gear selectivity could also have been a
factor, especially with the age II individuals. The large
value for agze group Il appears to indicate the presence of
Lee's phenomenon, in which the younger fish tend to have
higher calculated lenesths for the earlier years of life than
do older fisn. This effect was also evident in the 1952
collections. Van Oosten and Hile (1947) found an indication
of Lee's phenomenon in their study of Lake Erie whitefish

but Kennedy (1943) stated that no evidence of the presence of
this rhenomenon existed in the whitefish of Lake Opeongo.

The czlculated lengths for azes III, IV, and VI are very
similar for the first y~ar but the growth in length of the
aze VI fish apparently was much less than thzt of =zwes III
and IV after the first ycar. The low value for the first

year of life of age group VII is probably a result of the
small sample, although the fish did not appear to have a slow
growth rate after the first y2ar. This individual had the
greatest increment in len:zth after the second year of life.
The collecticns of 1951 and 1952 exhibit a drastic fluctuation
in the growth rates of different age groups from year to y=2ar.
This may indicate an application of the "law of compensztion
of zrovth", which states that the smaller fish of an age group
teni to srow faster than the larger members after the first

year of life, but it is more likely caused by the small samples
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which were obtained for most age groups. Van Ooaten (1839)
found that a growth compensation occurred in the Lake Huron
whitefish but Kennedy failed to find this tendency in the
whitefish of Lake Opeonzo. With most of the better represented
age groups, the advantage of size reached in the first year

was usually maintained throughout life, although much of this
difference in lensth may have been caused by the varyving

grosth rates of the different year classes. Caraway (1851)
found that the Biz Bay de Noc whitefish taken in 1949 and 1950
appeared to maintain the first year size zdvantage throughout

life.

Collections of May, 1952

These samples came from four localities (Middle Grounds,
Burnt Bluff, Chippewa Point and Big Hump) in Big Bay de Noc.
All of the fish were taken in pound nets operated by the com-
mercial fishermen during the perioi Mazy 4-10. Data pertain-
ing to the calculated lenwzths of these fish are presented in
Table 2. The cztch was dominated by aze group II, which formed
over 80 per cent of the total number of fish. Age II (158.4
per cent) was the only other group adequately represented.
The calculated lengths for most of the age groups are very
similar, except for the low value of VI and the high value
of age VII during the first y2ar of life. The age grougs
above IV, with the exception of age VIII, cannot be accurately
coupared because of the simall number.of individuals represent-

ing these ages. The calculated lengths at the end of ezch
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year of life and the annual increments are very similar to

those of the 1951 collection.

Collections of September, 1952

The whitefish comprising these samples came from the
waters of Burnt Bluff during the period September 9-12. The
entire catch was taken in pound nets s2t by the commercial
fishermen. The calculated lengths and increments for this
collection are given in Table 10. Age group III represented
97.8 per cent of the total catch. The low values for ages
II and IV are probably a result of the inadequate represasnta-
tion by these aze groups due to recruitment. The calculated
lengths and annual increments cowmpare favorably with those
of the May, 1952 collection, and are even more similar to
the values for the 1951 samples. Ingpection of the annual
increments shows that the whitefish grows rapidly during the
first year of life and the length increment added during the
second yezr is more than two-thirds that of the first yesar.
The increment during the third year is almost one-half that
of the first year of life and in the fourth and fifth years
the increment decreases at a much slower rate. The grand
average calculated total lengths at the end of each yesr of
life are plotted in Figure 3.

The growth rate of Big Bay de Noc whitefish (Fisures 4-5,
Tables 11-13) compares very favorablv with that of populations
of this species in the other Great Lakes and Canada. Van

Oosten (1939) found that in the Lake Huron whitefish the males
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Figure 2. Calculzted Growtnh in Lenzth of the Whitefish

in Big Bay de Noc Based on Total Samples for the Dates

Indica+t=d. The sex83 are coumbined.

Noverber, 1231, 5
v

kay, 1953, —_—

Septemoer, 1993 ----;
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Fisure 4. Observed Growth in Lensth of the Whitefish
of Big Bay de Noc Based on Total Samples for the
Dates Indicatea. The sexes are combined.
Novewmber, 1951, ——————;
May, 1853,  =----= )

Septembzar, 1953 ,—— —;
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Figure 5. Average Weights of the Whitefish from
Big Bay de Noc Based on Total Samples for the
Dates Indicated. The sexes are comtined.
November, 1951, ----,
May, 1952, —_—

September, 1953, —;
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H
were sexually rature in the fifth year of life at a total
length of 13.3 inches and a weight of 2.4 pounis. He also
stated that the Lake Huron whitefish had a better grovth
rate than did thogse of Lake Erie and Lake On*ario. In the
Riz Bay de Ncc whitefish, age group IV males had an average
total lenath of 21.0 inches and an averzge wsight of 2.95
pounds. Couch (1922) compares the zrowth rates of whitefish
from Lake Erie, Lake Ontario and Eudson Bav, and Hile and
Deason (1934) give a zood comparison of the growth of white-
fish populations in various localities in the United Stztes

and Canada.



LENGTH-"EIGHT RELATIONSHIP

The data for this relationship are bas=d on the corbined
collections of whitefish from Big Bay de Noc. All fish were
taken in trap arnd pound nets during October and November of
1951 and May and September of 1952. Lerngth-weight relation-
ships were obtained from 187 fish taken during the period
October 30-November 3, 1951, 545 fish cantured in May, 1852,
and 127 fish taken in Seotember, 1952. The sexes are com-
bined. The individuals were placed in 1D millimeter lenzth
groips and the average standard lengths and weights were ob-
tained for each group. Standard lengths in millimeters were
converted from total lenzths in inches using factors derived
by Caraway (1851) for the whitefish of Big Bay de Noc.

The length-weight data of the Big Bay de Noc whitefish

are fitted to the following formulae:
W= c(L)?
log W= 1og ¢ + n loz L

The values of n and log c are determined empirically using
the method outlined by Lagler (1950). Regression lines are
calculated for the two combined collections by methois pre-

sented by Snedecor (Sec. 6.10, 19438).
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Collections of October-YNovembsr, 1951
and September, 1252

The 8mall numbers of fish in both these collections
made it appear advisable to combine them, giving a fairly
adequate sanple of whitefish taken during the Fall. The
formula expressing the length-weight relationship was calcu-
lated from the means of 16 size groups between 315 and 500
millimeters in standard length. The means are based on
measurements from 224 fish. The values fcr these and the
regression line calculated from them are plotted in Figure
6. Open circles indicate those groups repr~sa=nted by less
than 5 individuals. The better represented size group3 cor-
respond very closely to a straivzht lire. The length-wei,sht
relationshin for the RBig Bay de Noc whitefish of the 1751

and September, 1953 collections may be expressed by the

formula:

log W = -8.9333 « 3.4371 (log L)
where W = weight in kilograms
and L = gtandard length in millimeters
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Fizure 2. Length-welzght Felat

Whiterish Tuken in a~ovember, 1951 and September, 1282.

The regression line was calculated from the size grcups
containing 5 or more fish (represented by black dots).
Size groups containing less than 5 fish are represented
by circles.
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Collections of May, 1952

The formula expressing the length-weight relationship
wzs calculated from the means of 22 size groups between 223
and 540 millimeters in standard length. The means are based
on msasurerents from 545 fish. The values for these and the
regression line calculated frcm them are plotted in Figure 8.

The length-weight relztionship for the Big Bay de Noc
whitefish of trhe May, 1952 collections may be expressed by

the formula:

leg W= -7.1858 4+ 2.7783 (log L)
where W = weight in kilograms
and L = standard length in millimeters



Figure 3. Length-weight Relationship of Bigz Ray de Noc

Whitefish Taker in May, 1952

The regressicn lire was calculated from the size groups
containirg 5 or more fish (represented by black dots).

Size groups contziring less than 5 fish are represented
by circles.
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Figure 8. Length-weight Relationship of Big Bxzy de Noc

Whitefish taken in lay, 1952
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The formulae expressing the regression lines for lerngth-
weight relationshirs of fish for the two collection periods
indicate a distinct acvantage of the whitefish caugzht in 1951
and September of 1852 over the fish taken durirg May, 1252.

The weights of the Big Bay ae Noc whitefish increased
to the following powers of their lengths: collections of
1951 and Yay, 1952, 3.4371; collecticns of May, 1952, 2.7783.
The departures from the theoretically idezl value of 3.0000
may indicate the poorer condition of the fish in the Spring
than that attained in the Fell previous to srawning. Van
Oosten and Hile (1847), usirg combined Jata taken throughout
the year, rive a value 2f 3.1823 for the La“e Eriec whiterish.
Hart (1932) found an average value of 3.4 for the whitefish
of two lakes in Canada. He stzted that the deprarture from
the cube relstionship was proozbly associated with the irn-
crease in proportionate aepth and width with growth.

Comparative growth curves of the Big Ray de Noc white-
fish taken during the two collection perio.is, based on
sverage calculated lenzths at the end of each year of life

(Figure 3), exhibit a very similar relationship.



Figure 10. Observed Length-weixht Felztionships
the Big Bay de Noc Whitefish Taken Durirz the
Dates Indicated. The sexes are combirned.
November, 1951 ———;
May, 1952 —_—

September, 1353 ----;

of
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CCMPARISOY OF SEXES

The collections of 1951 and the sawuple taken on May 7,
1952 have date on the sexes available, and permit analysis
of several sgze groups on the basis of observed lengths and

weights of the sexes.

Collections of 1851

This samnple of 187 was almost comrletely dominated
(96 per cent) by male whitefish. Age group II was composed
of 124 males and one female. The females had a much better
representation in age group III (24 males to 4 femdles) but
they were still greatly outnumbered by the males. Tuais
distinct Jdcainance by the male whitefish indicates that this
sex probably precedes the females on the breeding grounds.
The nearly equal distribution of the sexes in the May, 1952
collection also indicates that this unbalanced sex ratio
may be due to different behavior by the gsexes prior to spawn-
ingz. Van Oosten (1939) founa that the Fall collections of
Lake Huren whitefish were stroncly dominsted by males, al-
though a 50:50 sex ratio existed in the gzeneral populstion.
Van Oosten and Deason (1938) found only a sligzht dominance
by males in the gspawning schocls of Lake Champlain whitefish.
The best represented aze group (III) indicates that the
females are slichtly lonser than the males of the same age

group (0.4 inch). The observed weights of the females are



(0]

1
Jdistinctly higher than those of the males. Females of age
group III averzzed 0.22 pound above weights of the males.

The one femnale of age Il was 1.0 inch longer than the avarage
length of the males of the same age group and was 0.50 pound
heavier. Four of the six femalss taken in the 1951 collection

were captured near FRound Islana, which is the locality th=t

produced most of the largzer and older fish.

Collection of May, 1952

This sample consisted of 42 fish, of which 24 (57 per
cent) were males. Age group Il was composed of 27 males and
17 females end age III consisted of 4 males and 1 femzle.

In zage group II, the females had an advantaze of 0.2 inch in
length ard they were 0.07 pound hezvier than the males. The
one ferale of age III was 1.8 inches lonzer than the average
léngth of the males of thne same age and the female had a
weilzht advantage of 0.£1 pound.

Bajkev (1930) founa the same growth rate for both sexes
in Lake Winnipeg whitefish, and Hart (1931) stated thst the
growth rates for both sexes of Laxe Nipigon whitefish were
gimilar. Most studies reveal that the rate of growth in
length for both sexes is nearly equal, but the females tend
to be slizhtly heavier than the males at corresroniing lencsths

and ages.



SUMMARY

1. This study was based on whitefish, Coregonus

clupeaformis (Mitchill), taken from the Big Bay de Noc waters

of Lake udichigan. Data were obtained from 839 specimens
cauzht in pound and trap nets se2t by the commercial fisher-
men during portions of 1951 and 1952.

2. Age composition, growth in length and weight, and
strength of year classes for collections taken during the
pericds October 30-November 3, 1951, May 4-10, 1852, and
September 9-13, 1252 are presented.

3. Lenzth-frequency daistributions arranged according
to age of fish are given for eech sample. The lengths of
fish belonging to the older aze grouprs exhibit considerable
overlapping.

4. In the 1951 collections year class 1949 (age group
11) domipated the catch, comprising over 80 per cent of the
total number of fish. The 1948 year class (age group III)
represented 17 per cent of the catch. The 1948 yezr class
was not recorded in any of the samples.

5. The collections of iMay, 1952 were very similar to
those of 151, except that the greater number of fish gave
better representztion by tke older age groups. Age Il m=de
up 80 per cent and age III formed 16 per cent of the total
catch. The 1943 year class (are VIII) was represented by 9

individuals (1.7 per cent). Year classes 19468 and 1941 (agzes
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V and X respectively) were not reccrded in any of the catches
sampled.

6. The collections of September, 1952 were almost
completely dominsted by the very strong 1949 yesr class. As
age group III, this year class comprised 97.86 per cent of
the total catch. Age II (0.8 per cent) and agze IV (1.6 per
cent) were the only other age zroups represented.

7. Calculated total lengths for each year of life are
presented. Lensths and increments for the same ages in the
difrerent collections are very similar. Growth in length is
most rapid during the first year. Increments in length dur-
irg the second and third years decrease but are anrproxirately
cne-half that of the first yezr.

8. The length-weight relationship of the 1951 and
September, 1852 collections of Big Bay de Noc whitefish with
standard lenzths of 315 to 500 millimeters may be expressed
by the equation:

log W= -8.9333 + 3.4371 (log L)

9. The lenzth-weight relationship of the May, 1952
collections of Big Bay de Noc whitefish with standard lenczths
of 323 to 540 millimeters may be expressed by the egquation:

log W= -7.1858 + 2.7783 (lcg L)

10. The 1951 collections were heavily dominzted by rale
whitefish (¢35 per cent) although a sarvle taken in May, 1953
had almost equal representation of the sexes. The data indi-
cate that male whitefish probably preceae the females on the

spawning gZr.ounds.



11. Roth sexes had similar growth rates in lensth
tut the females tended to be slightly heavier than the

males at corresponding lengths and ages in the Fall.
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APPENDIX



Orizinal Data of the 1851 and
1952 Collections

Total lengths are expressed in millimeters.

Weights are expressed in pounds.



Length-frequency Distribution of Big Bay de Noc Whitefish.

(Kztes Bay samples of October 30-Novemnber 3, 1951.
(The sexes are combined.)

Total Total Age group
length length* II III Total
interval (inches)
(millimeters) Year class
194% 1348
360=-369 14.4 1 1
370-379 14.8 1 1
380-389 15.2 15 15
390-339 15.8 24 24
400-409 15.9 11 11
410-419 156.2 7 7
420-429 16.7 4 4
430-429 17.1 5) 5
440-449 17.5
450--459 17.9 1l 1
460-469 13.3 1 1
470-479 18.7 2 2
Average total length
(millimeters) 400 466 404
Average total length
(inches) 15.7 18.3 15.9
Total number of fish 88 4 72
Percentage of total 84.4 5.6 100.0

* Equivalent to midpoints of intervals of total length.



Table - Length-frequenoy distribution of Big Bay de Noc vwhitefish.
( Big Hump sample of ilay 9, 1952. The sexes are combined.)

Age group
II III IV Vi Vi1 VIIT

Total Toteal
length 1/ 1length* Year class Total
interval (inches) 1949 1948 1947 1945 1944 1943
410-419 16.3 3 A 3
4,20-429 16.7 9 ' 9
430-439 17.1 12 12
LLO=449 17.5 17 ‘ 17
450-459 17.9 7 3 10
160-469 18.3 1 3 b
4,70-479 18.7 : 6 6
4,80-489 19.1 1 6 7
490-1,99 19.5 3 3
500-509 19.9 1 1
510-519 20.3 1 1
520-529 20.7 1l 1l
530-539 21.1 1 1
540-54L9 1.5
550=559 21.9
560-569 22,2
570-579 ?2.6 1 1
580-589 23.9 1l 1l
600-609 23.8
610-619 24,2 : 1 1 2
620-629 2L.5
630-639 25.9 :
64,0-649 25.4 1 1
Aversge total length

(millimeters) L39 4,80 539 578 612 632 460
Average total length

(inches) 17.3 18.9 21.2 22.8 2L.1 2L.9 18.1

Totsl number of fish 50 23 3 1 1 2 80
Percentege of total 62.5 28.7 3.7 1.3 1.2 2.5 100.0

* Equivelent to midpoints of intervels of total length
1/Millimeters



Length-frequency Distribution of Big Bay de Noc Whitefish.

(Burnt Bluff sample of M4ay 10, 1952.)
(The sexes are combined.)

Total Total Age grou

length length*

interval (inches) Total
(millimeters) Year class

1949 1945 1947 1943

420-429 18.7 8 )

430-429 17.1 22 2

440-449 17.5 23 1 24

450-459 17.9 8 8

460-4889 18.3 2 1 3

470-4179 18.7 4 1 o}

480-489 19.1 2 2

4380-499 18.95 2 2

500~ 509 19.9 2 1 3

510-519 20.3 2 2

810-619 24.2 1 1

620-629 24.6 3 3

830-639 25.0 1l 1

640-649 25.4 1 1
Averaxe total length

(rillimeters) 440 485 490 6829 462
Average total length

(inches) 17.3 19.1 19.3 24.8 18.2
Total numbz=r of fish 81 14 2 B8 83
Percentage of total 73.5 16.9 2.4 7.2 100.0

* Equivalent to midpoints of intervals

of total length.



Weight-length Relationship of Biz Bay de Noc Whitefish

Taken During September, 1952 and October-November, 1951

Total length Number Average weizht
interval of Average total length (ounces) (pounds)
(millimeters fish (millimeters)(inches)

310-319 1 318 12.5 9.0 0.56
380~ 369 3 367 14.4 15.0 0.94
370-379 5 375 14.8 16.0 1.00
380-383 16 385 15.2 17.0 1.086
390-399 35 395 15.6 18.1 1.13
400-409 29 405 15.9 20.0 1.25
410-419 25 415 16.3 23.1 1.38
420~429 17 433 16.7 24.0 1.50
430-4739 16 435 17.1 37.0 1.89
440-449 38 445 17.5 30.1 1.88
450-4%9 26 455 17.9 32.0 2.00
480-459 28 485 18.3 34.1 2.13
470-479 24 473 19.86 35.0 2.19
480-439 12 484 19.1 37.0 2.31
490-499 3 493 19.4 42.1 2.63
500-509 4 504 13.8 46.1 2.88

0 2.50

510-519 1 519 20.4 40.

590599 1 597 23.5 78.0 4.88




Weizht-length Relztionshin of Big Bay de Foc Whitefish

Taken During May, 1952.

Total lenzth Number
interval of Average tctal length  Average weight
(millimeters fish (wmillimeters) (inches) (ounces) (pounis)

380-389 3 387 15.2 32.0 1.38
390-399 6 396 15.8 25.0 1.56
400-409 21 404 15.9 26.0 1.83
410-419 51 114 16.3 37.0 1.69
420-429 91 433 16.7 27.2 1.72
430-432 135 434 17.1 29.0 1.81
440-449 85 443 17.4 31.8 2.00
450=-45% 40 455 17.9 33.6 32.10
480-46°2 17 465 18.3 38.4 2.28
470-479 19 475 18.7 38.4 2.40
480-489 19 433 19.0 42.3 2.53
4390-499 13 494 1.4 43.8 2.74
500-509 5 5086 19.9 47.86 2.98
510-519 8 514 20.2 49.1 2.07
530-539 2 521 20.5 49.0 3.086
530-539 2 530 20.9 51.5 3.223
570-579 1 5738 22.8 786.0 4.75
530-58¢ 1 581 22.9 68.0 4.25
613-6519 4 616 24.3 77.8 4.88
630-829 3 6521 24.5 79.0 4.94
620-839 1 635 25.0 81.0 5.69
6:+0-649 4 644 25.4 97.0 6.08




Kates Bay October 30, 1951

Cataloy Total Catalog Total
Number  Weight Length Number Weight Length
34086 1.58 431 3435 1.13 295
4507 1.56 407 3437 1.06 3832
5408 1.75 467 3438 1.13 295
3409 1.75 471 31438 1.06 284
3410 1.56 434 3440 1.19 412
3411 1.50 425 2441 1.13 398
3413 1.83 452 34432 1.13 396
3413 1.38 411 5443 1.55 433
3414 1.586 438 3444 1.19 335
3415 1.75 472 3445 1.13 393
3415 1.38 419 3446 1.19 399
2117 1.75 4358 3447 1.19 403
3413 1.83 438 3448 1.25 412
3419 1.00 385 3449 1.38 389
£420 1.03 282 3450 1.03 2390
3421 1.08 390 3451 1.19 407
2423 1.00 379 3452 1.08 381
3433 1.00 385 3453 1.13 388
3434 1.19 405 3454 1.19 403
3425 1.19 403 3455 1.31 413
3423 1.13 489 3453 1.25 391%
3437 1.00 385 3457 1.13 334
2438 1.00 392 3458 1.13 399
3429 1.08 387 3459 1.44 426
3430 1.00 391 2460 1.38 416
3431 1.08 382 3451 1.25 403
3433 1.00 380 34623 1.00 337
3433 l.1¢ 399 3463 1.00 391
3434 0.88 389 3464 1.00 401

3415 1.13 299 3455  1.13 399



Chippewa Point

Catalog
Number

3468
3467
34638
3469
3470
3471
3472
3473
3474
3475
3478
3477
3478
3479
3480
3481
3483
3483
3484
3485
3435
34837
3438
34389
3430
3491
3492
3493
3494
3495
34986
3497
3498

Weight

1.25
1.88
1.19
1.58
1.81
1.58
1.44
1.44
1.21
1.328
1.50
1.38
1.13

0
0
1
1
1l

.
.
.
.

o4
04
50
25
81

1.38
1.38
1.38
0.94
1.00
1.31
1.51
1.08
1.328
1.38
1.44
1.19
1.31
1.31
1.89

November 1, 1951

Total
Length

405
4863
407
441
443
436
393
401
409
420
418
417
203
373
387
428
408
430
416
413
417
387
375
409
470
4086
413
413
430
400
4323
420
428



Round Island November 1, 1951

Catalog Total
Number Weight Length
3489 1.19 394
3500 1.38 413
3501 1.19 396
3503 1.38 413
3503 1.50 425
3504 1.81 447
3505 1.63 458
35086 1.94 474
3507 3.08 481
3508 1.94 475
3509 1.94 481
3510 4.88 597
3511 2.00 438
3512 2.13 487
3513 3.31 493
3514 3.25 470
3515 3.08 468
3516 2.50 519

3517 2.08 488



Big Hump Noverber 1, 1951

Catalog Total
Number Weight Length
3518 1.88 472
3519 1.81 460
3530 1.75 430
3521 1.88 473
3522 0.56 318
3533 0.88 373
3524 1.13 396
3525 1.19 410
3526 1.31 407
3537 1.38 418
3538 1.69 441
3529 1.31 408
3530 1.13 397
3531 1.38 412
3532 l.81 437
3533 1.56 418
3534 , 1.63 447
3535 1.38 405
3536 1.06 377
3537 1.25 402
3538 1.56 449
3539 1.38 421
3540 1.25 410
3541 1.19 395
3542 1l.44 408
3543 1.19 398
3544 1.75 458
3545 1.81 422
3546 1.35 417
3547 1.31 420
3548 1.31 398
3549 1.38 417
3550 1.44 404
3551 1.31 400
3552 1.38 401
3553 1.13 391
3554 1.83 433
3555 1.25 396
3556 1.44 415
3557 1.31 399
3558 1.38 408
3559 1.44 418

3530 1.89 433



Kates Bay wovember 3, 1951

Catalog Total
Number Weight Length
3582 1.13 400
3563 1.13 390
35864 0.94 385
3585 1.13 383
3566 1.13 395
3567 1.38 415
3558 1.08 293
3569 1.13 396
3570 1.25 398
3571 . 1.38 431
35723 1.13 402

3573 -

3574 1.19 408



Catalog
sumber

3575
3578
2577
3578
3579
3580
3531
3582
5533
3584
3585
3583
3557
3533
3589
3590
3501
35573
2693
35C4
2595
3588
2597
35¢8
3599
3600
3601
36023
3303
3504
3305
3506
2307
33C8
3209
3510
3311
312
3213
3514
3715

2316

Weight

.

.
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siddle Grounids

.13
.81
.19
.89
.C8
.88
.00
.39
.19
<25
.13
.33
.08
.31
.75
.89
.94
.19
.75

<13

.63
<D

03
83

.52
.55
.75
.69
.81
.08

.50

.50

.HE

.31

.00

.81

Total
Lenzth

815
420
385
405
435
415
423
404
440
440
437
430
437
455
398
480
425
133
415
440
415
136
430
4323
398
385
415
4223
123
445
393
407
400
410
135
297
+10
422
431
395
475
43C

Jay 4, 1983

Catalog
Number

3617
3618
2219
3630
2231
3823
3823
2634
3625

3626
3237
3323

3379
28130
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Weight
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. 8Y
.00
.33

.75
75
.33
.00
.19
.44
.00

31

.89
.50
.00
83
.75
.69
.19
.63
.c3
.78
.13

Total
Length

445
427
410
425
417
420
435
423
425
476
402
435
413
418
415
420
405
419
407
4375
0%
195
420
458
405
240
512
448
432
425
430
383
449
409
415
413
447
405
401
A2

f Y3

¢33



Burnt Bluff May 5, 1852

Catalog Total Catalog Total
Number  Weight Length Number Weigzht Length
3658 1.69 424 3705 1.89 423
3859 1.6¢ 438 3706 1.75 430
36¢€0 1.58 415 3707 1.89 435
3661 1.89 435 3708 1.69 420
3662 1.83 425 3709 1.56 412
3663 1.82 437 3710 1.75 420
3664 1.83 430 3711 1.89 430
3665 1.69 430 3712 1.69 43C
3666 1.63 415 3713 1.68 430
3667 1.83 412 3714 1.56 415
36623 1.58 413 3715 1.75 433
3869 1.89 430 3716 1.89 434
3370 1.689 431 3717 1.83 435
2671 1.83 418 3718 1.58 405
3672 1.69 421 3719 1.69 430
36873 1.83 432 3720 1.39 435
3874 1.75 417 3721 1.75 432
3875 1.63 407 3733 1.69 438
36876 1.56 427 3733 1.63 403
3677 1.63 431 3724 1.69 4321
3678 1.63 433 3725 1.69 415
3579 1.63 427 3726 1.50 421
3580 1.83 400 3727 1.89 418
3881 1.63 435 3728 1.69 414
3833 1.89 430 3729 1.69 418
3683 1.83 430 3730 1.69 435
3684 1.50 406 3731 1.69 413
3335 1.56 410 3732 1.69 420
3688 1.69 427 3733 1.63 421
3887 1.50 409 3734 1.83 417
3588 1.83 420 3735 1.89 435
3889 1.89 417 3736 1.50 414
3630 1.89 427 3737 1.83 420
3691 1.53 418 3738 1.83 435
3593 1.83 425 3739 1.8¢ 437
3683 1.689 421 3740 1.83 426
3894 1.83 410 3741 1.50 415
3695 1.63 414 3742 1.56 412
3396 1.586 428 3743 1.56 435
3687 1.82 430 3744 1.56 4323
36E8 1.89 413 3745 1.83 437
3699 1.83 430 3746 1.63 445
2700 1.88 415 3747 1.18 387
3701 1.63 433 3748 1.83 437
3702 1.69 417 3749 1.83 420
3703 1.89 433 3750 1.75 430

3704 1.56 404



Catzalog
Number

3751
3753
3753
3754
3755
3758
3757
3758
3759
3760
3761
37682
3763
3764
3785
37686
3737
3768
3739
3770
3771
3772
3773
3774
3775
3776

Weight

HFHOMDDUDFODOHFRFFEFRFRPDRFULFEDDHEFRFDDISDDDNC

Burnt Bluff

.88
.1
.75
.88
.35
.06
.06
.75
.88
.06
.83
.06
.24
.89
.75
.94
.88
.94
.08
.25
.88
.00
.08
.00
.81
.81

Total
Length

433
455
493
810
478
480
437
433
428
452
450
456
437
437
437
440
430
433
133
437
446
447
447
445
432
422

gy 7, 1952

Catalog
Number

3777
3778
3779
3780
3781
3782
3783
4784
4785
3786
3787
3788
3739
3750
3791
3793
3793
3754
3795
3796
3797
3798
3799
3800
3801

Weight

2.00
1.88
2.25
2.19
1.88
1.88
1.94
1.81
1.69
2.459
1.88
1.75
1.94
1.88
2.00
1.88
32.586
3.69
1.88
1.88
2.00
2.00
5.63
1.88
2.25

Total
Lenzth

438
447
465
457
425
431
458
433
420
460
440
437
437
438
428
442
489
490
437
430
440
460
640
434
480



Catalog
Number

3802
3803
3804
3805
3806
3307
3808
3809
3810
351l
3312
3313
3814
3815
3816
3817
3818
2819
3820
3331
38223
3833
3824
3825
3826
3837
3828
3829
3830
3831
3832
3833

Chippewa Poirt

weight

2.56
1.88
2.35
1.75
2.83
2.06
1.51
2.00
1.8€
1.81
2.13
2.19
1.88
1.94
2.50
1.88
1.88
1.38
1.88
2.38
1.51
1.63
1.94
2.63
1.381
1.83
1.81
1.88
1.88
2.83
2.00

Total
Length

477
445
456
437
477
453
434
458
426
431
457
458
430
432
490
440
438
442
442
466
431
422
449
487
4237
444
442
430
437
442
482
437

May 7, 1952

Catalog
Number

3834
2835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
38632
3863
3864
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Total
Length

517
143
430
421
457
436
436
435
482
647
457
475
439
81

4473
468
437
481
434
449
496
432
485
481
440
445
530
432
414
430
433



Burnt RBluff May 7, 1952

Catzlog Total
Number Weight Length
38385 1.88 431
38638 1.83 421
3837 - 434
3868 1.4 443
3869 1.88 413
3870 1.75 416
3871 1.94 446
3872 1.81 427
3873 1.75 416
3874 1.75 433
3875 2.13 476
3876 1.56 421
3877 1.75 416
3878 2.38 448
3879 5.07 439
3380 l.69 413
3881 1.94 424
3882 1.94 433
3383 2.13 457
3884 1.75 414
3885 1.75 424
5888 1.94 431
3887 2.25 457
3383 1.81 428
3389 1.69 421
3390 1.81 422
3891 1.81 432
3892 1.81 -
38983 1.75 414
3894 3.25 520
3595 3.33 518
33986 2.13 439
3897 1.75 438
38S8 1.83 435
3399 1.88 474
3200 1.81 422
3901 1.94 440
3303 1.75 420
3803 1.75 409
2204 2.13 435
2305 1.75 410

3803 1.9 425



Catalog
Number

3907
2908
3908
3910
3911
3912
3913
3914
3915
3c16
3917
3218
391

3920
3921
3922
3933
3224
3925
3¢26
2927
3928
3929
3930
3921
3933
3833
3c34
3935
3936
2937
3938
3939
3940
3941
3943
3943
3944
3945
3946

Big Hump

Weight

4.25
4.69
5.94
4.75
2.00
4.19
1.94
2

2

Total
Length

581
618
645
578
4432
6812
440
458
514
442
450
443
450
443
471
445
443
439
445
425
431
432
480
456
435
443
454
440
447
481
489
483
433
432
418
486
465
468
447
478

May 9, 1952

Catalog
Number

3947
3948
3949
3950
3951
3852
3953
3954
3955
3956
3957
3958
3959
3960
3961
3962
3963
3964
3965
3968
3967
3968
3969
3870
3971
3972
3973
3974
3975
3978
3977
3978
3979
3980
3981
3982
3893
3984
3985
3286

Weizht

2.44
2.17
2.13
2.50
2.19
2.75
3.00
2.94
2.00
2.25
3.38
2.06
2.88
2.19
2 .08
1.94
1.94
1.88
2.75
3.00
2.00
1.94
1.94
2.13
2.81
2.83
1.69
2.00
1.75
1.75
1.75
1.81
1.83
1.81
1.75
1.89
1.89
1.89
1.89
1.75

Total
Length

475
455
456
485
433
478
498
402
443
470
530
457
5323
455
445
437
471
447
480
507
422
423
437
447
497
484
420
457
420
426
4322
438
416
445
425
420
434
415
426
435



Chippewa Poirt day 9, 1253

Catalog Total Cztalog Total
Number Weight Length Number Weizht Length
3987 1.91 443 4013 3.13 518
3985 1.88 452 4014 2.31 483
3989 1.69 425 4015 1.81 442
3980 1.€3 440 40186 1.94 438
3921 1.94 436 4017 2.31 457
3992 1.88 445 4018 1.81 445
3993 1.94 433 4019 2.00 438
32994 1.88 428 4020 1.31 440
3295 2.19 4483 4021 1.94 451
33986 1.88 4432 4022 2.00 447
3997 2.13 466 4023 3.00 492
3998 2.88 594 4024 1.94 442
3999 2.50 477 4025 1.94 439
4000 2.38 490 4026 2.13 482
4001 2.1¢9 447 4027 1.81 430
4002 1.94 442 4028 1.75 428
4003 32.03 440 4029 1.94 448
4004 2.19 447 4030 32.00 439
4005 3.19 507 4031 1.94 437
4003 1.94 450 4032 2.00 437
4007 1.81 438 4033 2.25 457
4008 1.88 430 4034 1.88 452
4009 1.81 435 4035 32.00 4323
4210 2.31 455 4036 1.88 437
4011 1.88 443 4037 1.81 440
4012 1.38 443



Catalog
Nuciber

4038
4039
4040
4041
4042
4043
4044
4045
4046
4047
4048
4049
4050
4051
4052
4053
4054
4055
4058
4057
4058
4059
4080
4061
4082
4063
4064
4065
40886
4087
4068
4089
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079

Weight

2.
1.
1.
.88
.00
1.
5.
.13
3.
3.
.00

1
2

2

2

3.
.94

1

3.
1.
2.
2.
.84
3.086
1.
.08
3.
4.
1.

1

2

3

1
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Burnt Bluff

00
94
88

94
39

03
44
00

19
94
00
00

g8
88

38
88

.94

.13
.19
.63
.94
.00
.00
.00
.88
.88
.88
.00
.00
.00
.83
.94
.00

Tetal
Length

440
443
445
437
443
437
635
455
438
475
437
434
433
453
438
440
447
432
445
443
443
5023
618
440
438
627
464
513
472
431
4732
620
508
512
440
425
455
435
443
440
437
437

day 10, 1952

Catalog
Numrber

4080
4081
4082
4083
4034
4055
4086
4087
408a
40589
4090
4091
4092
4093
4094
4085
4093
4097
40¢8
4089
4100
4101
4102
4103
4104
4105
4108
41C7
4108
41C9
4110
4111
4112
4112
4114
4115
4116
4117
4118
4119
4120

Weight

1.

1
S.
3.
3.
2
1.
2.

l.

4.
2

94

.24

83
00
63

.58

94
21
8=
513

.31
2.
1.
2.

13
94
38

2.50

2.
2.
.94
2.00

1
o)
2.
1.
1.

1.

1.
2.

2.
1.

c.
1.

1.

1.
2

2

1

8l
13

00
84
94
81
88
06
1z
88
00
81
58
94

.00
1.
1.
1.
2.
2.00
2.
.94
1.

88
88
91
13

50

94

2.00

Total
Lenzth

451
435
855
455
492
496
438
465
421
821
4623
445
435
478
475
505
450
440
437
445
425
443
4z 2
411
450
437
438
440
447
420
450
480
4215
445
4320
147
445
483
4485
123
178



Burnt Bluff Sertember 9--10, 1953

Catzlog Total Catalog Total
Number Weight Length Number Weight Length
4121 2.75 494 4166 1.75 474
4133 2.38 485 4187 2.00 474
4123 2.19 457 4168 1.75 427
41z4 2.31 474 41-9 2.00 448
4125 2.38 483 4170 2.35 469
41286 2.35 465 4171 1.94 45¢
4127 1.88 440 4172 2.08 481
4128 2.13 454 4173 1.81 448
4129 2.50 463 4174 2.13 462
4130 2.00 441 4175 2.19 470
4131 1.81 428 4176 2.12 471
4132 1.94 447 4177 1.81 447
4133 1.06 366 4173 2.19 464
41324 2.13 45¢ 4179 2.53 479
4135 i.81 442 4180 1.94 434
4136 1.88 440 4181 2.00 454
4137 1.88 451 4182 1.8 477
4138 2.21 469 4153 2.06 451
4139 2.19 478 4184 2.50 483
4140 1.88 459 4185 2.44 487
4141 1.88 444 4186 1.81 448
4142 1.88 445 4187 1.81 448
4143 2.13 453 4188 2.13 484
4144 2.00 464 4189 1.88 443
4145 2.00 485 , 4120 2.00 451
41486 2.12 468 4191 1.88 450
4147 2.50 4380 4192 1.94 440
4148 2.19 481 4123 2.086 455
4149 2.08 463 4194 4.81 472
4150 2.00 462 4195 1.31 448
4151 1.81 4486 4196 2.25 438
4152 2.38 483 4197 2.00 461
4153 1.94 449 4198 2.00 418
4154 1.94 438 4189 1.94 448
4155 1.94 458 4200 2.086 452
4156 2.00 457 4201 1.88 435
4157 2.19 469 4202 2.00 440
4158 2.13 478 4203 2.13 454
4159 2.19 474 4204 2.13 467
4180 1.88 457 4205 1.83 443
418l 1.75 434 42086 1.81 453
4162 1.81 453 4207 2.31 449
4183 2.25 459 4208 2.81 520
4164 1.88 457 4209 2.3¢9 507
4185 1.88 456 4210 2.25 473



Burnt 3luff September 12, 1953

Catalog Total
Number Weight Length
4211 1.88 451
4213 2.00 452
4213 2.50 487
4214 2.13 473
4215 2.38 183
42186 2.18 468
4217 2.235 473
4218 2.81 502
4219 3.25 506
4220 2.41% 474
42231 2.13 464
4222 2.08 455
42323 2.08 451
4224 1.75 439
42335 2.00 440
4223 2.00 443
4237 2.00 453
4228 1.81 449
4329 2.75 4923
42330 2.25 471
4231 3.25 479
4233 1.81 459
4333 1.88 4486
4234 5.13 473
4235 3.08 455
4238 2.19 485
4337 2.19 443
4238 2.086 455
4239 1.81 440
4240 2.06 461
4241 1.88 456
4242 1.75 445
4243 1.94 446
4244 1.81 435
4245 1.81 455
4245 1.75 443
4247 1.75 444
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