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George N. Washburn

An experimental management project, consisting of the controlled
harvest of ciscos was mndertaken at Birch lake, Cass County beginning
in the fall of 194l;. This project, based on the findings from a previous
investigation conducted in l9b5;;/is planned to be ‘in operation for at
least three yeers, at the end of which time its complete value can be
calculated. The basic plan consists of removing a set number of ¢iscos-
per year under certain regulations., To assist the reader, these regulations
proposed and in use in 19, are presented below.

le Not more than 20,000 ciscos are to be removed from the lake
annually.

2. The open season shall be from November 25 to December 10 inclusive,

%. Nets are to be in operation only between the hours of 5:00 P.l.
and 11:C0 P.H.

l;s Nets are allowed to be set in water depths not less than eight
feet nor more than 25 feet,

5. Bach net, in operation, is to be marked at each end by a visible

white float marker bearing the ovmers neme and address.

¥ Institute Report No. 948, "Experimental Cisco Netting In Birch
lake, Cass County, Michigen" by G. N. Washburn,
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6. Each fisherman is required to secure a permit (good for one day
only) to operate his net. Also, the entire catch from this deily operation
must be brought to the checking station for clearance,

The proposed annuel harvest (see item 1 above) of ciscos is an
arbitrary figure based somewhat on the findings presented in Imstitute
Report No. 570.€; This harvest would represent approximately §G~pounds
of fish per acre, based on actual weights attained during the 19Ll; harvest,
a significant figure in fish production for any Michigen lake. It is hoped
by the end of the experiment to dstermine whether or not this figure is
too high. Our ultimate objective, of course, is to be able to harvest as
close as possible a meximum crop. We also plan to show that in using
certain restrictions, ciscos can be-removed from Birch lake in large numbers
with 1little interference to other species during the netting operations,

During the 19l), season a record of each fisherman's catch was collected,
listing the number and kinds of fish taken and the hours spent in these
operations. It was easy in this manner to campute the total data and
keep abreast of daily events. In addition to the above collections,
certain members of the Institute personnel*ﬁfcontinued to work on cisco
research, taking scale samples and weights of ciscos for growth studies
and made further investigations pertaining to netting technigues.

A totel of 19,0ll; fish were taken during the lé-day, 19Ll; season.

Of these 18,738 were ciscos, consisting of 18,137 taken by the netters
(see Table 1, page 3) and 601 taken by the Institute personnel for
experimental or study purposes., The remaining lot of fish represented
geme species caught during the cisco harvest, It was computed that the
average veight of each cisco was about 9O vunces, This would meke a

total production of 10,540 pounds of ciscos removed from Birch Lake

é;/lnstitute Report No. 570, "Cisco Hetting on Birch Lake, Cass
County, During the Season of 1939" by Harold Bowditch.

r4
“/Rhyner Scholma, Wilme Scholms, and Ruth Kessler



Table 1

Daily summary of fish taken in gill nets from Birch Leke during the 19l season

Species taken and number of each .
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(P68 acres in area), revresenting an average of 50476 pounds per acre.

-

The percentage of other species taken during the cisco harvest was very
low amounting to 1.62, or a ratio of 62.6 ciscos for every game fish, Perch
were the most cormon geme species teken accounting for 61 per cent of the
total, rainbow trout were next, representing about 10 per cent. In all,

10 species other than ciscos were taken (see Table 1, page 3) and are listed
below according to their abundance: perch, rainbow trout, rock bass,
pumpkinseed, bluegills, largemouth bass, smallmouth bass, bullhead, lake
trout, end green sunfish., The largest number of game species were taken

on the first night (November 25) smounting to 126 fish. The next largest
catch (LH) was taken on the following night. From this dete on the numbers
gradually reduced,

The largest catch of ciscos was recorded on December 2, amounting
to 1,673 and the lowest catch recorded on December 10, consisting of 227
ciscos. The average per day was 1,13l;. The first 10 days of the season
produced 15,59l ciscos, representing 86 per cent of the total harvest.

The total number of fisherman days for the harvest was 582, represented
by 105 individusl fishermen. On the night of December 3, L9 fishermen
participated in the harvest, representing the largest group for any night
of the season. The least number present was on December 10, the last
night.

Of the 105 fishermen participating in the 16-~day harvest, two were

recorded as having fished every night, three fished a total of 15 nights,
7 fished 12 nights, L fished 11 nights, 2 fished 10 nights, L, fished 9
nights, 8 fished 8 nights, 6 fished 7 nights, 8 fished 6 nights, 10 fished
5 nights, 11 fished L nights, 7 fished 3 nights, 16 fished 2 nights, and
17 fished one night each,

The catch per hour (computed by dividing the total daily catch of

ciscos by the total hours spent in netting these fish) ranged from a
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high of 10.97 recordsed on NHovember 30 to a low of 2,70 on December G,
The average catch per hour of ciscos per net for the total season was
6.28., The catch per hour (with the exception of December 3) for the
first 10 days of the season exceeded the season's average, and that of
December 3 nearly equalled it (see Table 1, page 3). The average catch
per hour for the last six days was 3,52, & significant reduction in
comparison to the sesason's average,.
Age and Growth of Ciscos

Semples of ciscos taken from day to day during the 15-day geason
were measured, weighed, and scale samples taken for age and growth
studies. A total of 300 fish were used in these studies., Scale samples,
taken from these fish were taken to the Institute laboratory, mounted
on glass slides, and later the age of each specimen was computed. Out
of the 300 scale samples collected, 279 were found to be of value in

age determination. Presented below in Table 2 is the result of this

studye.
Table 2
Age and growth of ciscos taken from Birch Lake
in the fell of 194l
Number of Total length in inches Age Per cent of
specimens Minimum Maximum Average group total collection
el 11,22 12,67 11,94 2 8460
94 10.82 13,1 12,15 3 69453
56 11,81 14,09 12,60 L 20607
2 13,50 14.50 14,00 5 0.72
1 oo vos .43 6 0436
2 14,50 18,11 16.30 7 0.72

Assuming that the sample of ciscos used in the growth studies was
representative of the total eisco crop, it is evident that very few
ciscos mature in their third year of life (2 year olds) or at least do
not enter the spawning grounds in any great numbers, because if they

did a much larger proportion of the catch would have been represented
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by this group as there is very little difference in size (total length in
inches) between the two-year olds and the three-year olds, which in the
latter case were taken in large numbers. It is evident from these growth
studies that the life span of the Birch Lake ciscos is relatively short,
only a few fish living more than four years., There appears to be a heavy
mortality among these fish between their third and fourth year of life,
evidenced by the fact that Birch Lake had been closed to the taking of
ciscos since 1939 and all four aze groups would have a fair chance to be
normally represented.s If no mortality occurred between the third and
fourth year, then it would be expected that a much higher proportion of
old fish should show up in the fishermen's catch.,

The growth in length of Birch Lake ciscos is rapid during the first
three years. Two-year old ciscgs (three growing seasons) had an average
length of 11,9l inches (see Table 2, page 5) while three-year old fish
(four growing seasons) had an average length of 12.15, indicating an
increase of only 0.21 inches during the fourth season. Continued slow
growth is evident for the next age group, four-year olds, having an
increase of only 0.45 inches for the year.,

The average weight of certain aged ciscos from Birch Lake was not
determined due to difficulties encountered during the spawning season,

It was found that some fish would be entirely spent and others only

pertially or "green,"

consequently producing a significant change in
individual weights which could not be compensated for in any manner,
Individual Fishing Record
As mentioned previously, 105 fishermen took 18,137 ciscos during the
1é-day season or roughly 172 ciscos per man. About 70 fishermen, representing
67 per cent of the total group took less than the average number of fish

(see Table 3, page 7)s. Three fishermen failed to take a single specimen

and 32 took less than 50, In contrast, three fishermen took over 1,000



i .
each and one took nearly a thousand., Most of the former fishermen fished
only one or at least just a few nights while the latter fished practically
every night of the season.
Table 3

Individual fisherment's catches of ciscos

Corresponding Corresponding

Number of number of Number of number of

ciscos caught fishermen ciscos caught fishermen
0 3 601 to 650 ces
1 to 50 32 651 to 700 oo
51 to 100 20 701 to 750 oss
101 %o 150 13 751 to 800 coe
151 to 200 7 801 to 850 vee
201 to 250 -6 851 to 900 coe
251 to 300 5 901 to 950 eee
201 to 350 5 951 to 1,000 1
351 to 40O 5 1,001 to 1,050 1
Lol to L50 ces 1,051 to 1,100 eee
L51 to 500 3 1,101 to 1,150 1
501 to 550 2 1,151 to 1,200 ove
551 to 600 oo 1,201 to 1,250 1

The individual catch per hour for the season ranged from 0,0 to 15,99,
the average being .28 (see Table 1, page 3). Nine fishermen had a catch
per hour of less than 1,0 and 70 netters had a seasons catch below the
average catch per hoﬁr. The highest cetch per hour (see Table L, page 8)
of 1€.L0 was recorded for one individual who fished every night of the
season and took a total of 1,230 ciscos., The next highest cetch per hour
was represented by a single catch of 7L fish., In most instances the
individval deaily cetch per hour wes highest for the first 10 days of
the season.

Individual records show that L0 fishermen took only ciscos during
their entire netting operations, while the remaining group took, in
addition to ciscos, one or more zame species, Presented below is the

frequency of game fish capture,



Total catch and catch per hour by individuel fishermen

8w

No., of fishermen

Total number

Species taken represented of fish
Ciscos (only) Lo 2,651
Perch %8 199
Reinbow trout 22 31
Pumpkinseed 11 21
Rock bass 9 26
Bluegill 7 12
Largemouth bass 6 10
Smallmouth bass L 7
Bullhead L 6
Lake trout 2 2
Table L

during the 19L), season
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(catch per hour)
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Netting Research

Institute nets, of mesh sizes comparable to those used by local fisher-
men, were set 13 days out of the total of 16 at various locations on the
lake in different depths of water during the evening and night. The fish
teken in this manner were given away to the local people who assisted in
the work, A totel of 601 ciscos and 7 perch were collected in this manner
(see Table 5, page 10).

As a repetitibn of the experimentel project conducted in the fall
of 1943, evening and all night sets were made on three different occasions,
namely, November 27, 28, and 29, Again, &s previously determined, the
heaviest run was recorded for tre evening sets. A total of 167 ciscos
were talzen during the three evenings, representing a catch per hour of
5¢56 while sets made during the night took 91 ciscos, representing a catch
per hour of 1,89,

Nets suspended 8 feet from the surface took only ciscos even though
these sets were made over areas where a large number of perch have been
gilled.

As the season progresses and the "run" tepers off, some fishermen
belisved that sets made in deeper water, than that allowed, would
effectively teke fishe To check this point, 9 sets were made in water
depths renging from 30 to 90 feet. These nets took 77 ciscos and L
perch in ;5 hours, representing a catch per hour of 1,80, This catch
per hour is much lower than the average (by fishermen) for the last
six days of the season, produced by shallow water sets,

A total of L33 ciscos were teken in 13 sets during a 65-hour period,
set according to the prescribed officiesl regulations governing the taking
of ciscos from Birch Lake. This catch represents a catch per hour of
6.66 per net, quite comparable to the average catch per hour attained

by the local fishermen during the total cisco harvest.
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Table 5

Results of experimentel sets in Birch Lake from November 27 to December 10

Mesh size Water
Date of of net Hours net was Species taken depth
set (inches) in operation Ciscos Perch (feet) Type of set
Nov. 27 21/2 5300 Pules11:00 P.M. 26 cos 16=30 Bottom rest
L 2 1/2 11:00 PoMe=8:00 AM. 9 oes 18-30 Bottom rest
non 3 5:00 PoMe=11:00 P.M. L veo 18-30 Bottam rest
" " 3 11:00 P.M.-B:OO A.Mc 8 ose 18—50 Bottom rest
Suspended 8 ft
Nov. 28 21 :00 PoMe=11:00 P.M. 21 oo 16 P .
ov. 2 /é 5 . 50 below surface
n o n TeaBs - Suspended 8 ft.
2 1/2 11:00 P.M.=8:00 A.M, 5 eee 16-30 B s
noon 00 PoMem1l PJM. 11 . bm Suspended 8 ft.
3 5100 :00 : ° 16=30 belgw surface
nooon 1.8 M. .e - Suspended 8 ft.
3 11:00 P.Me=8:00 AM L . 16-30 paspended b 1
Novs 29 2 1/2 5300 PuoMem11:00 P.M. 59 cos 18.37 Suspended 8 ft,
below surfece
non B3 M. vee - Suspended 8 ft,
21/2 11:00 P.M.=8:00 A.M 21 16837 S St
won 2 1/2 5300 PeMa=11:00 P.M, L6 vos 16=32 Suspended 8 ft.
‘ below surface
non 21/2 11:00 P.M.=8:00 A.M. Ll vee 1632 Suspended 8 f't.
| below surface
Dec, 1 lnet 21/2 5300 PuMe=11:00 PN, 62 cee 20=25 Bottom rest
Dec. 2 2 nets 2 1/2 5:00 PuMe=11:00 P.Me 117 3 20=25 Bottom rest
Dec. 3 net 2 1/2  5:00 Pu.-11:00 P.K, 3l ves 20-25 Bottom rest
Dec. L lnet 2 1/2 5:00 PuMem11:00 P.M. 2, cos 25-30 Bottom rest
Dec. 5 1 net 21/2 5300 Pue=l1:00 P.JH. 27 .ee 25-30 Bottom rest
Dec. 6 1l net 3 5300 Pu{.=11:00 P,H. 2 oo 25-30 Bottom rest
Decs 7 1lnet 2 1/L 5300 P.}M.=11:00 P.M. 13 ves 3236 Bottom rest
ron 1 net 2 3/L 5:00 P.Mewll:00 P.M. 21 3 32.L5 Bottom rest
noon 1 net 3 5:00 P.lie=11:00 P.}. 6 1 32.L:0 Bottom rest
Dec. 8 2 nets 2 1/l4, 5300 P.M.=11:00 P.li, 11 cee Li0=60 Bottom rest
2 3/l
Dec. 9 2 nets 2 1/}, 5:00 P.l.=11:00 P.M, 2l see 35+50 Bottom rest
2 3/l
Dec, 10 2 mets 2 1/, 5:00 P.Mf,=11:00 P.i. 2 ose 80=00 Bottom rest
2 3/l
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Recommendations and Remarks

It is recommended that Birch Lake, Cass County be opened for the
taking of ciscos during the 1945 season under the same regulations as
were in force during 19hl.

Some comments have been received in regard to the e¢isco regulations
prescribed for Birch Leke. These have been studied and will be given
due consideration in future operations after the experimental work is
completeds It is felt by some individuals that the 20,000 cisco quota
per season is too high and should be reduced to some figure around 10,000,
It is not known at present if the 20,000 limit is too high. This figure
wes based on findings presented in Institute Report No. 570, which
indicated that more than 20,000 e¢iscos were taken in 1939, the last year
Birch Lake was open for the taking of c¢iscos, Birch Lake was an open
cisco lake many years before 1939 and certainly was not showing any |
depletion acpording to figures for the last season's catch. The main
object of this controlled cisco harvest is to obtain as close as possible
the maximum annual yield and in order to do this it is felt that a 20,000
fish removal for a few years is necessary.

Further indications that a 20,000 limit is not in excess is brought
about by the results of growth studies from these fish, The ciscos in
Birch lLake are apparently a short lived species, the life span being
about four years., It is believed that a heavy mortality occurs between
the third and fourth year of 1life and-if éo then the fish should be
harvested before this naturel mortality occurs., A heavy cropping of the
mature fish should not materially reduce the coming populations, providing
that adequate protection is present to allow a small percentage to spawn
successfully. The presence of two-year old fish in the catch was negligible,

thus assuring a crop of spawners for the next year,
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Another comment made was & desire to restrict the bag limit per fisher-
man, This idea certainly has merit and should possibly be considered for
future use. It is felt at present though, that thié reguletion is not
neesssary and is undesirable for several reasons, namely: +the 20,000 limit
was not reached in a 16-day period even though the average catch per hour
indicated that this could be mccomplished by 100 fishermen per night in a
week's time., There are available in this area more than 100 licensed cisco
fishermen which could have participated in this harvest any one night., It
eppears that the demand for ciscos in Birch lake was not gfeat enough %o
entice most of the cisco fishermen, Therefore, until the demand is criticeal
no bag limit should be imposed., Hypothetically, if & larger number of cisco
netters would have been present during the first of the season, the 20,000
fish would have been harvested in less than 16 days, thus automatically
reducing the total catch for any one fisherman, As an example, if the 20,000
ciscos were taken in 5 days instead of 16, then no one person could net more
than the alloted time and his total take would be in direct proportion to
the catch per hour. It is suggested that any fishermen who feels that he
is not getting his share of the total catch should start his netting operations
at the beginning of the season,

Prohibiting the sale of ciscos along with a special bag limit has been
suggested for all inland lake cisco netters., Very little is known about
the sales transactions of ciscos and no comments are made at this time,

There are select locations on Birch Lake where netters are more
successful and a certain amount of "taking over" these areas by individual
fishermen has been noted. This type of netting is not encouraged and
measures are being developed to correct this condition,

INSTITUTE FOR FISHERIES RESEARCH
George N, Washburn
Approved by: A, S. Hazzard

Typed by: M. Klaphaak
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