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Abstract

The marsh at the north end of Otsego Laks, Otsego County, has heen
the subject of a long circuit court case in which the Depariment of
Conservation has sought to modify resort construction so that the
spawning of pike will not be adversely affected. This marsh is the
last major spawning area available to nike from the lake and its
continued use by pike is necessar& if Ctsego Lake is to remain a
prominent pike-fishing lske, Observations conducted during the pike
spawning periods of 1951 and 1952 have been reported previously.
During the July, 1953 term of circuit court at CGaylord, the Conserva-
tion Department was swarded a conssnt decree and will be allowed Lo
ctipulate menacement terms for thet part of the marsh (helow 1,27L.5
feet mes.l.) which has been ruled lakes bottaom,

The mersh is d5—ided , Hwo roads into thres sections, connectsd
by culverts, The westermmost section, A, is connacted to the lake by
a lagoon. 1he center section, B, and the eastern section, C, are

connected to the lake only by the culverts installsd under the roads.
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Pike spawnsd in all three sections this spring (1953), the period
extending from Merch 30 to 4pril 9. 3By the use of a gill net at the
culvert betwesn Sections A and B 1t was estimated that 50 to 55 pike
spawned in Sections B and C., At least as meny spawned in Ssction A also.

Of the 28 pike which were sexed at the gill net, 27 were males
and 5 were females, Seventy percent of the fish handled wers over 2l
inches in length, indicating a population with an unusuvally small
nuzber of younger fish under 2y inches in length. This is substantiated
by creel-census information from the lake during the pest ysar, which
indicated that small fish were non-cxistent in the catch,

Weter levels in Otsego Lake (and the marsh) this spring were the
highest ever recorded in the 27 years of gage operation (1,27,.53
feet m,s,1.). Since the wat=r level remained high for at least 3
months after spayming, water level conditions should have been optimum
for pike spawning,

A fry trap was operated in the culvert betwsen Sectiors 3 and C
from shortly after spawning to August, in order to check the number of
young pike migrating to the lake, No pike were taken, although 2,650
other fish were ceptured, Extensive attempts at collecting fry and
fingerlings with scap nets and D, C, shocksr resulted in the capture
of only 1 nike fingerling. Iost of the other fish captured by the
fry-trap and the shocker were mudninnows, perch and bullheads, Stomach
enalysis of 533 of these fish proved that perch wers feeding heavily
on piks ezzs shortly after the pike had spawmsd. It was suspectsd that
the predators were also eating the fry that resulted from egys which
escaped predation.

Adult pilke were still pressnt in the marsh 6 weeks after finishing
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spawning, and some pike may remain overwinter in deeper vparts of the marsh,

The Otsego lake Chamber of Commerce has asked for and been granted
pernission to buy agproximately 1,500 adult pike from Lake Huron commer-
c¢ial fishermen this fall, The Conservation Department will furnish
transportation for these fish and tag them. The Chamber of Commerce
has also asked the Conservation Department to close Otsego lLake to
fishing this winter in order to allow these pike to spawn next spring,.

It is recommended that the Fish Division attempt sxperimentally
to improve the survival of young pike in Sections B and C, This will
be done by poisoning these sections this fall to rid them of the
population of predator species, screening the culvert access to these
sections and allowing only pike to enter next spring. Without the
predators present the survival to fingerling size should be much gresater,
Section A will remain as it was this year, as a control,

It is further recommended that short, shallow, narrow channels
could be dredged into Section A from the lagoon, which would give pike
additional mershy fringe to spawn on during years of low-water level,
This would be an excellent, inexpensive project for the local club,

Connecting the marsh, behind the barrier at the south end of the
lake, to the lake as an edditional spawning area is not considered

practical from an engineering standpoint.
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OBSERVATTONS ON PIKE SPAWNING AT THE WORTH EWD COF OTSEGO

LA¥E, QTSEGO COUNTY, DURING THE SPRING OF 1953

by

John E., Williams and Floyd E. Simonis

Observations during previous springs at the north end of Otsego
ILake have already been reported for 1951 in Institute for Fisheries
Research Report No, 1286 (Williams, 1951) end for 1952 in Institute
for Fisheries Research Report No. 1347 (Williems end Simonis, 1952),
The legel history of the court action to keep this marsh from being
destroysd for a real-estate development hes already been swmerized
in the earlier reports and will not be repeated here, During the
July, 1953 term of circuit court at Geylord the Conservation Departe
ment was awarded a consent decree and will be allowed to stipulaete
management terms for that part of the marsh below 1,27L.5 feet m.s,l.
Observations this past spring at Otsezo Lake have been made
daily by the junior aubhor, who is the creel csnsus clerk at the lake,
The senior author has supplemented these cbservations at spscial times,
Ir. Simonis kept the marsh under surveillance during Merch and
when the senior author arrived on kMarch 27 some parts of the marsh were
free of ice, The channels were still frozen over and no current was

present at either culvert, Walter levels of the lake and marsh and
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" water and air temperatures are given in AppendixI(on file with the

‘

iinstitute copy of the report). No pike were present in the marsh when
on March 28 Mr, Simonis staked & gill net in a semicircle around the
eastern end of culvert No, 1 (see Figure 1), forming a small pen,
It was thought that pike moving through the culvert could thus be
caught and tagged. The net was supported about 3 feet above the water
by stakes which alsoc drove the lead line of the net into the bottom.

On March 28 the lake level was 2,36 feet (1,27L,39 feet m.s.l.)
on the U, S, G. S. gage. This was only ,11 foot under the high water
record of 1922 (1,274.5 feet m,s.l.) used as a dividing contour line
between lake bottom and uplands in the consent decree. Weter tempera-
ture in the marsh rose to %8° F, on March 28 and to Li2° ®, on March 29,

On March 30 skim ice covered the entire marsh in the morning, but
a definite westward current had begun in the culverts. No fish had
been observed in the marsh to this date. During the afternoon of the
30th water temperaturs rose to 54°, and at 2:00 p.m. the first fish
movement was seen in the marsh in Section A, when a large fish rolled,
At 6:30 p.m. the first pike, a 2}.5-inch male, was ceptured in the gill
net after coming through the culvert and wes tagged and released in
Section B, Between this time and 7:iLi5 p.m. six more disturbances,
presumably caused by pike, occurred in Section A,

At 8:15 a.m. on March 31, 3 more male pike were found ceught
in the gill net and were tagged and released in Section B. Marsh water
temperstures ranged from Li2° to 58° during the dey and pike were seen
in pairs and trios in Section A. Considerable water disturbence was
seen during the day but the nike were wild and did not stay paired
long. The action ceased entirely at 3:00 p.m., and no further action

was noted until shortly before dark when sction azain was fairly vigorous.



Figure 1. Sketch of marsh at north end of
Otsego lake.
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During +the night of March 31-April 1 splashing was heard at mid-
night by Conservation Of ficer Marlatt and he released into Section B
2 pike caught in the net,

At 8:00 a.m., on April 1, 5 pike were in the ﬁet and li were tagged
and put in Section B. During the remainder of the day and the next
night l} more pike were released in Section B and 3 were released in
Section A. Marsh.water temperature ranged from L2° to 61° on April
1 and spawning pairs were commonly seen in Section A and occasionally
in Sections B and C.

Three ripe males were put upstream in the a.,m. on April 2, but no
other fish moved through the culvert for the remsinder of the day.
Weter temperature ranged from L43° to 62° and activity was heavy all
day, mostly in Sections A and B, At most times from 1 to 3 pairs of
spawning pike were active at the seme time, Action was quite heavy
from 6:30 - 7:15 p.m., but by 7:20 p.m. there was only occasional
slight movement of single fish, By 8:00 p,m. there was no movement
seen for 20 minutes, Single splashes were heard occasionally from
9:00 pem. to.midnight. No splash was ever repeated in the same place
and when investigation was made in the immediate area either muskrats
were seen or nothing was present, No splashes were traced to pike
end it is not believed that the pike were spawning at night. Undoubt-
edly they do move at night (since they were often caught in the net)
but splashes are believed due to sudden movements of single fish (or
2 fish if they should meet) or to muskrats. Comments by personnel of
the Field Administration Division to the effect that "pike were
splashing all night in the marsh" are believed based on the above noises.

Spewning on April 3 began at 6:05 a.m., shortly after daybreak, At

that time water temperature ranged from L1° - L3° and ice covered the
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surface wherevor it was protected by plant growbth. Spawning was
sporadic all morning, but sometimes 2 or 3 pairs were spawning at the
seme time, Water temperature reached 52° ty 1:20 p.m, but action was
slowing and no action was noted for the remainder of the day, which
was overcast with snow flurries.

April Ly wes cold and overcast with a drizzle turning to snow
about 11:00 e.ms No spawning action was noted all day and water
temperature ranged from LO° to L5°. At 6:00 p.m. % pike were seen
singly near the net indiceting that, pérhaps due to the colder weather,
pike were attempting to go back dovmstream, This was substantiated
when % ripe males were found heading downstream in the net at 8:30 pem.

Cne male pike was found in the net at 12:30 a.m, on April 5 and
examination of its gonads proved it to be about 50 percent spent,
Water temperature rose during the day from 37° at 7:30 é.m. to L3° vy
afternoon but no spawning was epparent,

Water temperature rose on April 6 to L47° and some spawning wes
noted in Section A Just before dark. o fish noved into the net during
the dey.

On April 7 at 8:00 a.m, 2 pike were in the net, one escaping
into Section B, The other, a 9-pound ripe female, was moving upstream
and was tagged (F806) and released in Section B, Water temperature
ross from lj0° to 63° during the day. o spawning was noted during the
day until 6:00 p.m., when 1 pair was spawning in Section 4, and 7:30
perl, when a pair was also seen spawning in Section A. A »nartly ripe
male moved downstresm at 11:00 n,r.

On 4pril 8 at 4:00 s.m. 2 ripe males were released into Section

B. Four fish moved downstream during the day and next night, including
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the first completely spent fish (probably a female), April 8 was warm
with water temperature ranging from LL° to 58°, o spawning sction

was noted during the day until L:30 p.m., when 2 separate actions were
observed in Section A., No further action occurred until 7:00 p.m., when
2 pairs spawned in Section A and 1 pair in Section B, Spawning actions
were not as vigorous or lengthy as during the beginning of the month,.

Four pike were passed up and 1 was passed dowa on April 9 at
7:00 a.m, Water temperature ranged from L5° to Li8°., The day was
cloudy and cool and only one spawning sction was seen all day. This
was at L300 p.m. along the edge of the east-west dredging in Section B,
The femsle involved was the O-pound F806 put up on April 7. The 25-
inch male spawning with her had been passed down on April 8 and had
evidently returned through the net,

On April 10 the weather turned cold again and water temperature
dropped from L5° at 8:00 a.m. to 38° at 9330 p.ms The net was rewmoved
on April 11 for the conveniencs of the Field Administration Division as
it had accomplished its purpose and spawning was apparently over, This
was true as no further action was seen.

Two plke were preserved for specimens during the spawning but
no other pike were observed lost to predators, There was no known
attempt at poaching,

The small marsh adjacent to boat canaels on the west side of the
lake, l/h.mile north of Otsego County Park, was checked several times
during the spawning period, but no pike wore seen here this year (2
pike were seen here on 2 separate occasions last year), A4 careful
check of The lake was also mede to find additiomal spawning areas but
none were found, nor have any been reported. It is felt that the

north-end marsh is the most satisfactoery spawning area present,
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Estimate of Numbers of Pike Spawning

Some attempt was made this spring to estimate the total number
of pike using the marsh at the north end of Otsego lake for spawning,.
This was mostly concentrated on an estimate for Sections B and C by
the use of the 1-1/L" bar-mesh gill net installed above Culvert No. 1.
Since it was assumed that some pike would go through the net (muskrats
ceaselessly chewed holes in the net), many of the pike were streamer
tagged to enable an estimate of the proportion of tagged to untagged
pike seen in the marsh and returning downstream,

Pike handled (both tagged and untagged) showing length, weight,
goex, date, time and direction of movement are given in Appendix II
(on file with the Institute copy of the report). A total of 2 pike
were tagged with white plastic streamer tags just below the origin of
the dorsal fin. The tag rested along or in front of the dorsal fin
and was quite easily seen in the water,

Of the 2l pike tagged, 17 were moving upstream (east) and 7 were
going downstream (west). Since the net was stretched tightly the fish
could not roll in it and oonsequently were usually just held by the
maxillaries or the gills, or were just pushing against it with their
snouts and their direction of movement was easily determined, An
additional 8 pike were passed upstream without tagging but since an
unknown number escaped through holes in the net umnoticed, the total
population migrating into Sections B and C was unknown. The number
present, however, can be estimated because a known number of tagged
fish were passed up. Notes were kept of the proportion of tagged to
untagged fish seen in cruising, and observing spawning in these

two sectiouns., If the total number of tagged fish seen in the

mersh is compared to the total number of untagged pike seen
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over the entire period, a proportion based on the number of tagged
fish present can be derived,

On L days during spawning 7 tezged and 8 untagged fish were
definitely identified in the marsh, The tagged fish were precgent in the
ratio of 17 to 10 with the untazged, i.e,,

7 :8=17 : X
X =19

The total number of fish present is thus estimsted as 17 (tagze«)
plus 19 (untagged) or 36.

It is definitely felt that this estimate is too low for the
untagged fish., Observetions were only counted when a fish was definitely
seen to be either tagged or untegged. Tagped fish were usuvally easy
to recognize, Untagged fish, however, if not seen clearly or if seen
moving, oftentimes could not be recorded as either tagged or untagged
simply becsause of the feeling that a tag may have been there but mey
have been unobserved, Most of the fish then listed as doubtful were
probably untegged, while tagged fish under the mme circumstances were
vsually counted. The senior euthor believes that as many of the
untagged fish seen were listed doubtful as were counted. If this is
trve the estimate would be 17 + 38 = 55,

Another method used to estimate the pike popuvlation in Secticns
B and C was again a simple proportion, The ratio of tagged to untagged
fish moving downstream shovld be equal to the ratio of tagged to

untagged fish that went up, i.e.,

Humber tagged : VNumber tagzed = Number untagged : Number untagged

going down going up going down going up
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Since 17 fish were tagged going up and 5 tagged and 10 untagged were
taken moving down the proportion beéomss
5:¢17=10 : X
X =34
The estimated 3l untagged going up plus the 17 tagged ones known to
go vp gives a total estimate of 51 fish going up into Sections B and C.

It is felt that estimates of untagged fish are justified by
comparison of tagged to untagged fish since no wmtagged fish were
handled which hed lost tags.

A further slight ¢lueto the proportion of tagged to wumbtagged
fish is furnished by the capture of 2 tagged and 2 untagged pike in a
211l net put in Section B dredging on lMay 22.

An estimate of 50 to 55 pike using Sections B and C for spawn-
ing is thought to be close, with possible extreme limits put at 35 %o
60 fish,

It is believed that as many pike spawmed in Section A as in
Sections B and C combined, Iore may have spawned here dus to the
desper water near the lake and the nearness of the lake. However,
spavming action was seen as of'ten above Culvert No. 1 as below, and
cruises on foot through all three sections revealed no heavier con-

centration of pike in Section A,
Composition of the Spawning Run

The fish exsmined moving upstream at the net revealed a ratio
of 17 males to 2 females., Adding to this the new Tish hsndled moving
dovnstrean (6 males and 3 females) gives a total ratio of 23 males to
5 females, The fact that there was a greater percentage of females in

the downstream movement than in the upstresm sup. ests that either
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females went up before the net wes installed or they were more able to
get through the net. Both of these suggestions are doubtful. If any
fish were going to be able to get through the net, the small males
would be the ones, unless the large size of the females (29,7 inches
average) enabled them to break through. Fowever, there was no indioca-
tion during spawning in Sections B and C that males were overly
abundant, At other locations the senior author hes seen 2 or more
males with each female as often as he has seen 1 male with each female.
At Otsego Lake the pattern was usually 1 msle with each female,

Evidence given in Appendix IT would lead to the suspicion that,
since the first 8 fish sexed moving up were males, males were moving
first, However, 5 fish of umknown sex also moved up before the first
known female and a female moved down during the early period.

Of most interest in the composition of the spewning run was the
size and age of the fish, The population was made up of a highly
indicetive size relationship which could almost be called skewed, In
a normal pike rum there will be a fair number of fish botween 13 and 16
inches, equally as great or greater numbers from 16 to 19 inches and
19 to 21 inches, and less numbers progressively from 21 to 2, inches,
2, to 27 inches, etc, However, as is shown in Table 1, numbers here
were radieally different, Of the 3C fish reasured, 17 were betwesen
2, and 27 inches in length while only 9 fish (30 percent) were
betwesen 1l and 2l inches, Ordinarily, over 75 perceant of the fish
would be expected to be less than 2, inches in length,

These figures showing a high average size (23,6 inches) agres
with figures from the summer creel census of 1G52 in which the junior

avthor reports seeing no fish under 20 inches, and with reports of



Table 1,

Size frequency distribution of spawming pike at Otsego lake, April, 1953

Total Length

in inches

13,1-16,0 16,1-19,0 19,1-21,0 21,1-24.0 24.1-27.,0 27.1-30,0 30.,1=33,0

Number of

plke

-21 -
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winter hook-and-line fishermem for 1952-5% who reported seeing or
catching no small pike, Weights of 20 fish caught by 5 anglers last
winter ranged from L pounds (26 inches) to 9-1/2 pounds (3L inches)
and averaged 5-1/? pounds (about 29 inches). It seems very definite
that the mature pike im Otsego Lake during the past year were of an
exceptionelly large averaze size. It wes surprising, therefore, to
£ind the 5 small males in the spewning rua (renge 1L.0 to 15.8 inches)
which were young of 1952 and % slightly largsr males (16.L to 20,5
inches) which were young of 1951,

ILengthsin inches of fish of various age groups ars given below:

Age I II 11T IV v VI VII

Year hatched 1952 1951 1950 1949 1948 19L7  19Lb

e

(Length in 1L.,0 16,4 19,0 2L.3 26,1 25.2 30,9

inches) W7 173 2540 25.2 32,5
U8  20.5 26,1 27.0 26.5
15.4L 22,5 2747
15.8

Iake and Marsh Water Levels

The level of Otsego Lake at the beginning of the spawniag period
this year was 2.36 feet (1,27L.39 feot m.s.1l.) or .57 foot highsr then
at the same time last year. The slevation reached a high this year of
sbout 2,50 feet (1,27L.53) from April 27 to May 5 which was .03 foot
above the record 27-year hish of 1922 (1,274.5). Asrial photographs
were taken of the north-end mersh on April 1, 1953 to show the area
flooded by the high>water. The water level remained high this year

~

for some +tims, droppimg omly 2,2 inches to 1,27L.35 feet by July 5,
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3 months after spawming, According to water zauges in Sections A, B
end C, water 1qvels in the three sactions dropped 2., 2.0 and 1,9
inches respectively., Actually the drop of water from the spawning
period was even less (highest water was 2 wesks after spawning), the
le val of lake and mersh being only about ore inch below the level at
spawning, Since water levels were higher for a month after spawning
than they were at spawning, no loss can be attributed to stranding
of eggs or fry,

The extreme height of water this year was readily apparent as
it crept up over the tops of the culverts. The culvert tops were
established at the high water record of 1,27L.5 feet m.s.l; thus it
wes apparent at once when the water was that high or higher.

As far as water level is comcerned, conditioms for spawning

should have been the most ideal in the recorded history of the lake,
Direction of Current in Culverts

It was noticed during the spawning period that t he current inm the
culverts did not always flow westward toward the lagoon. The current
was sometimes definitely east in both culverts; on some days it would
change direction several times, and at other times there would be no
current at all. Below is given a summary of current observations and

wind direction for 5 days during the spawning period.
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Date Time Direction of current Wind
L7 12:00 nooxr East S.E. light
83130 pems Bast S.E, light
L-8 9:00 a.m, East S.W. light
6300 pem, East S.E. light
9300 pen. West S .E. moderate
12:00 midnight Bast S.E, moderate
L~9 T7:00 a.m, West E. moderate
%300 paim. Bast E. moderate
L-10 8:00 a.m, East S.E. moderate
L,:30 pom. West | W. high
9330 pem, : EBast NeW, high
L-11 8:00 a.m. West W, moderate

An explanation of this phenomemon from the figures is impossible
but there is an indicatiom that on days whem the wind blew from the
southwest, south, or southeast the current had a tendency to be toward
the east. This is, of course, reasonable for if the wind blew strongly
for some time from the south, the water at the north end would rise and
Section A, being connected, would also rise, putting its level higher
than Section B and forcing the current to the east. When the wind is
from the northeast, north, northwest or west the curremt should flow
west. It was noted that ﬁhen the direction of the current was checked
on 26 days hetween liay 5 and June L the current was west om 17 days,
east on 8 and absent on 1, After Jums 5 the current was west every
day up to July 9. Therefore, the current was certainly west often
enough to enable pike fingerlimgs to migrate down if they were present,

Adult pike were also not stopped from migrating up by a reversal of
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current., ("up" in this report is taken to meam "up the culvert from
Section A to Section B", although when the current reverses and flows

sast, "up" would actually be "downstream")
Operation of Fry Trap

Since it had beem impossible to collect pike fry im either Sectiom
A, B or C last year after am apparently successful spawning, it was
believed that am excessive mortality must have occurred to either the
pike eggs or fry. Attempts at collecting youmg pike last year with a
D. C. shocker resulted in the capture of large numbers of mudmimnows
and other fish in the marsh., It was suspected that these fish were
responsible for the absence of pike fry amd fimgerlimgs (Williems aad
Simonig, 1952).

This year, therefore, a fry trap was imstalled im the upper emd
of Culvert No., 1 (commecting Sections B and A) om April 21, approx-
imately 2 weeks after spawming. This trap comsisted of a wire-mesh
funnel cut to fit the inside of the culvert, the apex of the cone
fitting into a glass minnow jar. It was thought that this trap, when
tended daily, would iadicate when and in what numbers younmg pike
migrated out of Sectioms B and C and would also furaish us with daily
samples of other fish presemt in the marsh for stomach analysis,

Not a single pike fry or fingerlimg migrated out of the marsh
from April 21 uwatil August 5. This was substantiated by the fact that
scap net collection attempts om May 2 and L failed to collect any fry
and extensive D. C. shocker use on May 25 collected only 1 pike finger-
ling (1-3/L inches lomg from Section B). All attempts to collst youmg
pike were carefully dome at great lemgth and covering especially all
known 8pawning locations, Eggs had been observed at most of these

locatioms during the spawning period.
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In all, from April2l to July 11, the fry trap took 2,650 fish,
including 1,218 western mudminnows {Umbra limi (Kirtland)], 896 yellow

perch [Perca flavescens (Mitohill)], 275 minmows (mostly blumtnose

mimnows [Pimephales notatus (Rafinesque)] and northern commom shiners

[Notropis cornutus frontalis (Agassiz)] but some northerm creek chub

[Semotilus a. atromaculatus (Mitchill)] and blackehim shiner [Notropis

heterodon (Cope)]), 239 bullheads (mostly northern black bullhead

[Ameiurus m. melas (Rafinesque)] and a few northera yellow bullhead

[Ameiurus m. natalis (Le Sueur)], and lesser numbers of pumpkinseed

[Lepomis gibbosus (Limnaeus)], morthern logperch [Percina caprodes

somifasciata (De Kay)] and Iowa darter [Etheostoms exile (Girard)].

The daily catch of the trap is given im Appemdix III bm file with
the Institute copy of the report)., Apparently no fish attempted to
migrate upstream during this period as they were never noticed in the
corners of the trap whem it was removed daily. Mudminnows ceased to
migrate down about July 1 and perch about May 27.

Stomach analysis wes made of a large percentage of the mudminnows,
perch, bullheads and pumpkinseeds taken both with the D, C. shocker
on April 9 and May 25 and from the fry trap. A larger percentage of
the fish taken early in the season were stomach-analyzed than of those
taken later. As the size of the pike being eatem would grow larger,
small fish in the collection were discarded for stomach study.

The fish taken near the end of the spawning period om April 9
with the shecker were stomach-anslyzed to see if they were feeding
on pike eggs. The shocksr was operated for about 1 hour im each of
Sections A and B. In Sectiom A the sheoker was worked down the channel
from the first culvert to the lagoom, alomg the edge of the lagoon

(but in the marsh) westward to the Fowler leke channel and themce back



aocross the marsh to the first road. Two trips were made east and west
in Section B, working both marsh and dredgings.

In Section A a total of 133 fish wers taken on Kpril 9 and stomach-
analyzed, The total imcluded 7L perch (2.,3" - 5,.7"), 31 bluntnose
minnow (1.6" - 3.5"), 15 mudminnows (1.5" - 2,9"), 6 pumpkinseeds
(La7" - 6.7"), L common shimers (2.2" - L.1"), 2 bluegills (5.0" =
5.2") and 1 Iowa darter (2.9"). Of these, only the perch showed any
evidence of predatiom on pike eggs,

Of the 7L perch takem, Lj5 hed empty stomachs. Of the 29 that
contained food, 21 contained pike eggs and the remaining 8 contained
meinly imsect remeins and small clems. The 21 comtaiming pike eggs
had a total of 282 eggs, ranging from 1 to L;3 each (averagq of 1
each). The perch that ate eggs ranged in size from 2.6 to 5,7 inches
but over 75 percent of the egg-eating perch were over %.5 inches in
length and ate nearly 90 percent of the eggs eaten. (Actually perch
over 3.5" in length made up only L5 percent of the captured perch.)

In other words, most of the eating of pike eggs had been done by the
less numerous larger perch instead of the more numerous small perch as
might have been expected. There was little doubt that the eggs were
all pike eggs due to their uniform and distinctive size. They were
exactly the size of known pike eggs and the only other ripe fish im

the marsh at the same time were mudminnows whose eggs were considerably
smaller, Furthermore, female mudmimnows captured in the fry trap
remained ripe until about the last of April, indicating a leter
spavming time than for the pike,

In Section B a total of 55 fish were taken on April 9 and stomache
analyzed. The total contained 52 mudmimmows (1.5" - 3.8"), 2 yellow

bullheads (2.5" - 10.4") and 1 perch (L.5"). Of these fish, a single



- 19 =

nudminnow had eaten 1 pike egg., It is unfortunate that omly 1 perch
was taken (and that one empty), but perch can be assured to have been
fairly numerous in Sections B and C, since nearly a thousand of them
migrated down through Culvert No, 1 later,

As mentioned above, from its installatiom on April 21 to the end
of July 2,680 fish were taken in the fry trap. Of these, a total of
3%6 were stomach-analyzed, primarily from early collections which
might show evidence of predation on pike fry, plus progressively
larger fish through collections made in lay which might show piks
fimgerlings, Fish analyzed included 19% mudminnows, 84 perch, 57
black bullheads and 2 yellow bullheads. Also a total of 3L of the
larger (2.3" - 3.4") mudmiznows, shocked om May 25 im the search for
vike fingerlings, were also analyzed. None of these fish examined
showed any evidence of haviag preyed on pike, Unfortunately, collect-
ions of perch and bullheads did not become numerous until after May 5,
Perhaps by this time they had eaten most of the fry hatching but since
they did not move downstreem were not collscted. Also since the fry
trap was only emptied once dsily stomach contents were often partly
digested or the stomachs were empty. However, it is felt that if
predation on pike fry was goimg on (in Section B especially) it would
have been noticed in the stomach analysis,

Perch collected from the marsh had fed principally on insects, of
which dragon-fly nymphs were most important. NMudminnowshad fed mostly
on insects (mayfly, demsel-fly, and dragor-fly nymphs, caddis fly
larvae and beetle adults and larvee), snails and small clams, Bull-
heads had fed chiefly on insects plus a few mudminnows.

From the above stomach analysis the authors are reasonably sure

that the poor production of pike fingerlings from the marsh is due
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largely to predation by other fish. This predation is probably
heaviest on the eggs, but the fry that do hatch are probably eaten
quickly by either mudminmnows, perch or bullheads, all of which are
knowa to feed on small fish if present, After this heavy predation
or oggs and fry omly a very small percent reach the size of the lone
fingerling captured on May 25 and those that do may not migrate out

of the marsh until later in the swmmer, if at all.,
Adult Pike Remaining in Marsh

Because of the presence of some deeper water both in dredgings
in Sections B and C and im potholes in Section C, it had been
suspected that not all of the adult pike, spawning in the marsh,
returned to the lake after spawning. To see whether all pike had
left the marsh by April 21 (when the fry trap was installed im
Culvert No, 1, cubting off escape into Sectiom A and the lake) a
gill net was stretched across the dredging at the esst end of Section
B on May 22, When the net was lifted on May 25, L pike were taken,
2 of which had been tagged during spawning early ir April, Three of
the fish were opened (2 spent males and 1 spent female) and all had
been feeding on mudminnows,

It is possible that some pike may remain in the deeper parts of
the marsh overwinter and this may account for some of the untagged

fish migrating downstream during the spawning season this spring,
Management in Regard to Pike Spawning

Since the productiom of pike fingerlings by the marsh at the north
end of Otsego Lake has been very low during the past two springs, steps

should be suggested which might improve the production here, This is



-21-

especially true when the optimum water levels of these poor production
years are considered. In order for Otsego Lake to become a good.pike
laks agein the pike must be able to take advantage of high-water

level years and produce large numbers of fingerlings,

Apparently the Otsego Lake Chamber of Commerce is planning to buy
about % toms of 20-inch or larger pike from commercial fishermen this
fall and stock them in Otsego Leke. The Fish Divisiom will tag these
fish and the lake may be closed to all fishing from December 1 to May
15, The idea of the Chamber of Commerce, of course, is to increase
the number of adult pike in the lake, protect them overwinter so they
may spawn, and thea furrish better pike fishing next swmmer, It is
the opimiom of the semior author that, unless thes population of pike
in Otsego lake is extremely low, this program may show slim results,
In the first place, if pike spawning for the past 2 years has shown
poor results, why should the addition of a few more pike make the
production much better? Secondly, it is not thought that the addition
of approximately 1 pike/acre (1,500 pike for 1,972 acres) is goimg to
result in notioceably increased fishing success. Furthermore, if
spawning success does not improve, the stockimg will have to continue
orn a meintenance basis,

If pike are at an extremely low number (for imstance 1/2 pike/
acre), fishing may be improved temporarily. It might be mentioned
that fishing in Otsego Lake the past year has produced a total of 380
pike (73 during spring 1952, 102 during summer 1952 and 205 during
the winter 1952-53) as estimated by oreel census conducted by the
jumior author. Admittedly fishing is poor based on catch/hour but

it is doubtful if the pike are reduced to less tham 1 piks/acre,
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It is believed that to increase pike fishing success noticeably
here the survival of eggs and fry must be increased. If natural
mortality to the eggs and fry were reduced drastically, the spawning
of 100 pike should produce enough fingerlings to amply stock the lake,

Stroag evidence has been advanced that predation on eggs (and prob-
ably fry also) by fish presemt im the marsh is the limitiag factor om
fingerling productiom in the north-end marsh. If the other fish,
principally perch, mudmimnows ard bullheads, can be eliminated from
the marsh, fingerling production should be imcreased. It is, there-
fore, suggested that the control of other fish in Sections B and C
be tfied,,keeping Section A as a comtrol. Simce the pike come into
the marsh as soom as the ice is out im the spring (usually a week
before ice-out in the lake) and fish undoubtedly wimter over in 1
or both sections, conmtrol would have to be dore im the fall,

Poisoning of Sections B and C with rotenone, before the advent of cold
weather should kill off the fish in the marsh. Then the first culvert
would have to be equipped with a fine screen to prevent the reintro-
duction of fish this fall and winter, In the spring a fine-meshed trap
would be installed at the upstream end of the culvert in order to
release pike into Sections B and C and keep other fish out, In this
manner pike could be allowed to spawn in the upper 2 sections in the
absence of other fish, while those in Section A would spawn, as

during the past 2 years, amongst an abundance of these fish, After
hatching, checks could be made with a D. C. shocker for a known time
or area in each section (at least at places where spawning occurred)
to compare the relative production of fry and fingerlings, If a fry

trep was also operated in Culvert No. 1, as was done this year,
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comparative figures would be obtained between the two years as to
nunbers of young wike migrating To the lake,

Of course, if the water level next spriang should be considerably
loss than this year, no spavming area might be available above the
first culvert, Also for some reason pike might not migrate through
the culvert next year, Tn that case an adequate awber could be
trapped in the lagoon and released in Section B. It is planned that
the authors will do the poisoning this fall,

Another management possibility that has merit is constructing
ditches into area A from the lagoon. It is well Xmown that piks
spawn along & fringe of marsh and deeper water. In 1951 (Williams
1951) the only pike seen in the marsh were spawming along the
ecotone betwsen the lagoon and marsh, since the rest of the marsh
was dry. During other dry years branch ditches from the lagoon would
be water-filled back into the marsh and would offer considerably morse
of this fringe area for spawning. Larger pike especially seem to
prefer to spawn on nersh areas bordering on deeper water. Ditches,
possibly 2 to 3 feet deep, at least 5 feet wide with sloping sides,
and of any length practical would seem desirable,

The construction of the ditches when the marsh was dry or
sligntly frozen could be done by blasting or by dredging with a drag-
line. If done by blasting, 2 sticks of standard 50 percent blasting
dynamite, vplaced every 2 feet, should give the approximate size ditch
desired, &xperimentation would soon show if more or less were
needsd, The main disadvantage with using dynamite would be that a
spoil bank would be erscted on hoth sides c¢f the ditch, slimineting
the marsh-ditch ecotone. With the use of the dragline the spoil

bank could be confined to one side, sat baclk from either side or
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haulsd away., A ditch with both edges suitable for spawning would, of
course, be twice as good as a diteh with only one suitable edge., In
addition, dredging would pnrobably be cheaper. At any rate ditching
the marsh would make a good club project, If not done as a club pro=
ject it might be done by the lake and Stream Improvement Section,
However, prefereonce shoula be given to the poisoning and screening
recommendation as long as the water level is high at Otsego lake,
These ditches would also be useful in high water years, serving
as routes of travel into the marsh for adult pike and easing access
to the lake for fingerlings. A ditch only 2-% feet deep probably
would not encourage muskrats as they would freeze out in the winter,
The possibility of connecting the mersh south of the "beaver-dam"
barrier at the south end can also be considered, Since the lake is
from l-l/? to L feet higher than the marsh (according to residents
on the barrier) the marsh level would be raised by nearly that amount
if' connected to the lake, Residents at the south end would strongly
.object to this plan because of the possibility of flooding of yards,
basements and roads built behind the barrier, The Engineering and
Architectural Section examined this location on July ¢, 1953, and
stated that conneoting this area to the lake was not vractical from
an enginsering standpoint, They pointed out thet the south end
private and county roeds would be flooded, a tremsndous volume of
water would be drawn from the lake vroper and in wmost areas of the
marsh water would be too desp for pike spawning, They also pointed
out that flooding the south marsh would rasult in hign transpiration
and evaporation losses for a lake such as Otsego, which has no active

inlet,
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Conclusions

Conclusions reached concerning pike spawning and its results at

the north end of Otsego Lake this spring as well as to management

suggestions concerning improvement of spawning success are given

below:

(1)
(2)

(3)

oy

Pike soavmed at Obtsego Lske this spring from March 30 to April 9,
The water level in the lake and marsh this spring reached a
record high and was opbimum for spawning, hatching and migration
purposes,

An estimated 50 to 55 pike spawned in Sections B and C this
spring with an equal or greater number spawning in Section A,

The spawning population of pike was made up of small (1l %o 17
inch) fish and large (2L to 32 inch) fish with large fish over

L, years of age predomineting., Creel census figures bear out

the conclusion that the general lake population.is much the

same. Usually 2- or 3-year-old pike from about 16 to 22 inches
nake up the majority of spawning rums and of pike caught by
anglers. These fish are apparently few in Otsego Lake indicating
poor Spawning success in 1950 and 1951, Fish of the 1952 and
195% year classes will probably be poorly rupresented in the future.
A fry trap operated at Culvert o, 1 from Aoril 21 to July took
no migrating pike fry or fingerlings but did take 2,650 other fish,
mostly mudminnows, perch and bullhsads,

Attempts to collect fry on kay 2 and L ware unsuccessful and
oxtensive use of a D. C, shocker on Lay 25 produced only 1 pike
fingerling., Survival of egis to fingerlings was considered

extremely low.
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(8)

(10)
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Stomach analysis of 567 fish, mostly mudminnows, perch and bull-
heads, collected by the shocker and the fry trap, showed that

perch were feeding heavily on pike eggs dwring the period near

the end of pike spawning. ZILater collections showed no other

predation. It was concluded that egg-predation by perch and
probably fry-predation by perch, mudminnows and bullheads was
responsible for the poor survivael of pike to fingerling sizs,
The proposed introduction by the Otsego Lake Chamber of Commerce
of 1,500 adult pike in Otsego lLake this fall might result in
increased fishing success next summer if the pike population is
drastically low now. However, it is concluded that it will be
of small help in increesing spawning success unless the surviwal
rate of young pike is increased,

A management suggestion for inereasing the pike spawning success
in the Otsego Lake marsh would be to poison the present fish
populations in Sections B and C this fall and then place a screen
in Culvert To. 1 overwinter., In the spring pike would be taken
in a trap in Culvert No. 1, and placed in Section B, other fish
being excluded, After spawning a fry trap would be operated to
count fingerlings migrating downstream and to continue excluding
other fish from the upper 2 sections. Comparison of production
of fry and fingerlings in Seotion A with that in Sections B and
C should determine whether exclusion of predator fish had in-
creased the survival of pike to fingerling size.

A suggestion for increasing the spawning area in Section A during
low water level years would be to dredge shallow ditches from
the lagoon into the marsh., This would give pike access to
considerably more deep water-marsh border which might be bens-

ficial in the critical low-water years,
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Esconmendations

It is recommended that the Fish Division check the effect on
fingerling production of exclusion of other fish from the spawning
area next spring as outlined in this report, Poisoning and screening
off of Sections B and C will be done this fall by the authors,

It is further recommended that the Fish Division cooperate with
the Otsego lake Chamber of Commerce in their stocking of pike in Otsego
Ieke by furnishing transportation for these fish,

It is also recommended that these introduced fish be tagged so
that their ratio in the spawning population and in anglers?® catches
may be determined next year and the original native population present

ostimated,
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