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The marsh at the north end of Otsego Lake, Obsego Count;;·., has been 

the subject of a long circuit court case in which the Department of 

Conser-ration 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 ~ike from the lake and its 

continued use by pike is necessary if otsego Lake is to remain a 

prominent pike-fishing; lake. Obser,ratbns conducted during the pike 

spa-w-ning periods of 1951 and 1952 have been reported previously. 

During the July., 1953 term of circuit court at C--aylord. the Conserva-

tion Department was awarded a consent decree and vdll be allowed t'.) 

cti:ziulate :m.a.na[:ement terms for the.t part of the marsh ('below 1.,274.5 

feet m.s.l.) which has been ruled lake bottom. 

The :rnarsh is i~_~;_dec 0., +,,,v'.) :t10ads into throe sections• connect"'d 

by culverts. The wester:mnost section., A, is connected to the lake by 

a lB.soon. The ce!1ter sectim·,_, B, and the eastern section, C, are 

connected to the lake only by the culverts inste.lled under the ro1:._ds .. 
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Pike spmrned in all three sections this s2ring (1953); the period 

extE:nding from l'laroh 30 to .A.pril 9. By the use of a gill net at the 

culvert betw~en Sections A and B it was estimated that 50 to 55 :;_:iike 

spawned in Sections Band C. At least as many spawned i~ Section A also. 

Of the 28 pike ·which were sexed at the gill net. 23 were :males 

and 5 were females. Seventy percent of the fish handled were over 24 

inches in length. indicating a populatior.. with an unusually small 

mcber of youn:::;er fish uncler 24 inches in lens"th. This is substantiated 

by creel-census in~ormation from the lake du~ing the past year, which 

indicated that small fish were non-existent in the catch. 

Water levels in Otsego Lake (and the marsh) this spring were the 

highest ever recorded in the 27 years of gage operation (1, 27Li,53 

feet m.s.1.). Since the wat-,r level remained high for at least 3 

:months after spawnir..;;;, Ymter level conditions should have been optimum 

for pike spavming. 

A fry trap was operated in the culvert bet·ween Sectior:.s 3 and C 

frcm. shortly after spa~ning to Augilst, in order to check the number of 

young pike migrating to the lake. :No pike were taken. although 2.,650 

other fish were captured. Extensive attempts at collecting fry and 

fint;erlings '11'r.i.th scap ::.i_ets and D. C, shocker resulted in the cs.pture 

of only 1 pike fingerling. Most of the other fish captured by the 

fry-trap and the shocker were mudninnows, perch and bullheads. Stomach 

analysis of 533 of these fish proved that perch were feeding heavily 

on pik~ e g:;s shortly after the :?ike had sps:wn~d. It was suspec-l~Ad that 

the predators were also ea.tint; t 11e fry that resulted from eg0s which 

escaped prede.tion. 

Adult piJm v,rere still presl':lnt in thG :marsh 6 weeks after finishing 
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spavm.L~g, and sone pike may remain overwinter in deeper parts of the marsh. 

The otsego I..e.ke Chamber of Col'UD.erce has asked for and been granted 

pernission to buy approxilnately 1,500 adult pike from Lake liuron co1111!l.er­

cial fishermen this fall. The Conservation Departn~nt will furnish 

transportation for these fish and tag them. The Chamber of Commerce 

has also asked the Conservation Departnent to close Otsego Lake to 

fishing this winter in order to allow these pike to spawn next spring. 

It is recommended that the Fish Division attempt ~xperim.entally 

to ill.prove the survival of young pike in Sections Band 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 greater. 

Section A will remain as it was this year, as a control. 

It is further reconunended that short, shallow, narrow channels 

could be dredged into Section A from the lagoon, which would give pike 

additional :marshy 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 additional spa'Wlling area is not considered 

praotioal from an engineering standpoint. 
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OBSERVATIONS ON PIKE SPAv'fNING AT TEE HORTH END OF OTSEGO 

LA..v:E., OTSEGO COUNTY., DURIIW TEE SPRING OF 1953 

by 

John E. Willia.ms and Floyd E. Simonis 

Observations during previous springs at the north end of Otsego 

Lake have already been reported for 1951 in Institute for Fisheries 

Research Report No. 1286 (Willie2'.ls., 1951) and for 1952 in Institute 

for Fisheries Research Report No. 1347 (Vvilliams and Sb.on.is., 1952) • 

The legal history of the court action to keep this w~rsh from beLng 

destroyed for a real-estate development h2,s already been summarized 

in the earlier reports and vrill not be repeated here, During the 

July, 1953 term of circuit court at Gaylord the Conservation Depart­

ment was awarded a consent decree and will be allowed to stipulate 

management terms for that part of the rr~rsh below 1,274.5 feet m.s.l. 

Observations this past spring at Otsego Lake have been made 

daily by the junior author, who is the creel census clerk at the lake. 

The senior author has supplemented these observations at s:;::iecial times. 

Er, Sin10nis kept the marsh under surveillance during March and 

when the senior author arrived on E.arch 27 some parts of the marsh were 

free of ice. The chari..nels were still frozen o7er and no current was. 

present at either culvert. Water levels of the lake and :marsh and 
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·, water and air temperatures a.re given in AppendixI(on file with the 
I 

\Institute copy of the report). No pike were present in the marsh when 

on March 28 Mr. S i."D.o:::i.is staked e. gill net in a semicircle around the 

eastern end of culvert No. l (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 also drove the lead line of the net into the bottom. 

On March 28 the lake level was 2.36 feet (1,274.39 feet m.s.1.) 

on the U. S. G. S. ga~e. 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. Water tempera­

ture in the marsh rose to 38° F. on March 28 and to 42° F. 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 temperature 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 24.5-inch male, was ce.ptured in the gill 

net after coming tri.rough the culvert and i,w.s ta::;sed and released in 

Section B. Between this ti.Jne and 7:45 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 vrere found caught 

in the gill net and were tagged and released in Section B. Mar•h water 

tempere.tures ranged from 42° to 58° during the day and pike were seen 

in pairs and trios in Section A. Considerable water disturbance was 

seen during the day but the pike were wild and did not stay paired 

long. The action ceased entirely at 3 :00 p.m • ., and no further action 

vre.s noted u..1J.ti1 shortly before dark when action a.;ai..."'1. was fairly vigorous. 



Figure l. Sketch of marsh at north en.d of 
Otsego lake. 
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During the night of March 31-April 1 splashing was heard at mid­

night by Conservation Officer 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 net and 4 were tagged 

and put in Section B. Du~ing the remainder of the day and the next 

night 4 more pike were released in Section Band 3 were released in 

Section A. Marsh water temperature ranged from 42° to 61° on April 

1 and spawning pairs were cmmnonly seen in Section A and occasionally 

in Sections Band c. 

Three ripe :males were put upstream in the a.m. on April 2, but no 

other fish moved through the culvert for the remainder of the day. 

Water temperature ra.~..ged from 43° to 62° and activity was heavy all 

day, mostly in Sections A and B. At most times from 1 to 3 pairs of 

spe:11ming pike were active at the same 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 p.m. 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 

and it is not believed the.t the pike were spa.1J1ming; 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 Ad.ininistration Division to the effect that "pike were 

splashing all night in the marsh" are believed based on the above noises. 

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

that time water temperature ranged from 41° - 43° and ice covered the 
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surface wherevor it was protected by plant growth. Spawning was 

sporadic all morning, but sometimes 2 or 3 pairs were spawning at the 

same time. Water temperature reached 52° by 1:30 p.m. but action was 

slowing and no action was noted for the remainder of the day. which 

was overcast with snow flurries. 

April 4 was cold and overcast with a drizzle turning to snow 

about 11:00 a.m. No spawning action was noted all day and water 

temperature ranged from 40° to 45°. At 6:00 p.m. 3 pike were seen 

singly near the net indicating that, perhaps due to the colder weather, 

pike were attempting to go back dovmstream. This was substantiated 

when 3 ripe males were found heading downstream in the net at 8:30 p.m. 

One w~le pike was found in the net at 12130 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 a.m. to 43° by 

afternoon but no spawning was apparent. 

Water temperature rose on A~ril 6 to 47° and some spawning was 

noted in Section A just before dark. ~:o f::..s:1. :::i.oved into the net during 

the day. 

On April 7 at 8:00 a.m. 2 pike were in the net. one escaping 

into Section B. The other, e 9-pound ripe female, was moving upstream 

and was tagged (F806) and released in Sectj_on B. Water temperature 

rose .from l.i.0° to 63° during the day. Ho spawning was noted during the 

day u..ritil 6:00 p.in .• , when 1 pair was spawning in Section A, and 7 :30 

p.m. when a pair was also seen spawnint; in Section A. A :;;artly ripe 

male moved downstream at 11:00 ~.n. 

On ~2ril 8 at 6:00 a.m. 2 ripe ~~les were released into Section 

B. Four fish moved dow-nstre~~ during the day and next night, including 
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the first completely spent fish (probably a. fe:mle). April 8 was warm 

with water temperature ranging fro::n l.J-~0 to 58°. :fo spawning e.ction 

was noted during the day until 4:30 p.~., when 2 separate actions were 

observed in Section A. ~o further action occurred until 7:00 p.m., when 

2 pairs spavmed in Section A and 1 pair in Section B. Spawning actions 

,vere not as vigorous or lengthy as during the begin~ing of the month. 

Four pike were passed up and 1 was passed down on April 9 at 

7:00 a.m. Water temperature ranged from 46° to 48°. The day was 

cloudy and cool and only one spawning e.ction was seen all day. This 

was at 4:00 p.m. along the edge of the east-west dredging in Section B. 

The feJ1JB.le involved was the 9-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 a 6ain and water temperature 

dropped from 45° at 8:00 a.m. to 38° at 9:30 p.m. The net was removed 

on April 11 for the convenienc~ of the Field Administration Division as 

it had accomplished its purpose and spawning was apparently over. This 

was true as no further action ,vas seen. 

Two pike were preserved for specilnens 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 canals on the west side of the 

lake., 1/4 mile north of 0tseii:;o County Park, was checked several tunes 

during the spe.wninc; period, but no pike wore seen here this year (2 

pike were seen here on 2 separate occasions last year). A careful 

check of the lake was also :made to find additional spawning areas but 

none were found, nor have any been reported. It is felt that the 

north-end marsh is the most satisfactory spav"rnine; area pre sent. 
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Estimate of Nu:,ibers of Pike Spawning 

Some attempt was made this spring to esti.Y!late 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 Band C by 

the use of the 1-1/4" bar-mesh gill net installed above Culvert No. l. 

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 llrl.arsh and returning downstream.. 

Pike handled (both tagged and untagged) showing length, weight, 

sex, date, time and direction of movement are given in Appendix II 

(on file with the Institute copy of the report). A total of 24 pike 

were tagged with wpite 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 24 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 consequently were usually just held by the 

m:x:illaries 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 

unlalown number escaped through holes in the net unnoticed, the total 

population migrating into Sections Band C was unknown. The nUlllber 

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 sections. If the total number of tagged fish seen in the 

marsh is compared to the total number of untagged pike seen 
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over the entire period, a proportion be.sed on the number of tagged 

fish present can be derived. 

On 4 daJ"s during spawning 7 tagged and 8 untagged fish were 

definitely identified in the w.arsh. The ta~ged fish were present in the 

ratio of 17 to 19 with t;:e 'l.'.nta&ed, i.e., 

7: 8 • 17: X 

X = 19 

The total number of' fish pr~sent is thus estime.ted as 17 (tagzet.) 

plus 19 (untagged) or 36. 

It is definitely felt that this estimate is too low for the 

untagged fish. Observations were only counted when a fish was definitely 

seen to be either tagged or untagged. Tagged fish were usually easy 

to recognize. Untagged fish, however, if not seen clearly or if seen 

moving, oftentimes could not be recorded as either tagged or untagged 

s:iJnply bees.use of the feeling that a tag :may have been there but nay 

have been unobserved. Most of the fish then listed as doubtful were 

probably untagged, while tagged fish under the fame circumstances were 

usually counted. The senior author believes that as many of the 

untagged fish seen were listed doubtful as were counted. If this is 

true the estimate would be 17 + 38 = 55. 

Another method used to estimate the pike population in Sections 

B and C was age.in a si1!1.:'._)le proportion. The ratio of tag:g;ed to untagged 

fish moving downstream should be equal to the ratio of tagged to 

untagged fish that went up# i.e.# 

Number tagged: Number tagged= Number untagged: Number untaeged 

g;oine; 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 movin6 down the proportion becomes 

5: 17 =- 10 X 

X = 34 

The estimated 34 untagged going up plus the 17 tagged ones known to 

go up gives a total estimate of 51 fish going up into Sections E and c. 

It is felt that estimates of untagged fish are justified by 

comparison of tagged to untagged fish since no untagged fish were 

handled which h.a.d lost tags. 

A further slight clue to the proportion of tagged to untagged 

fish is furnished by the capture of 2 tagged and 2 untagged pike in a 

gill net put in Section B dredging on IvT.a.y 22 • 

.A:n estimate of 50 to 55 pike using Sections Band C for spawn­

ing is thought to be close, -with possible extreme limits put at 35 to 

60 fish. 

It is believed that as many pike spawned in Section A as in 

Sections B and C combined. More may have spawned here due to the 

deeper water near the lake and the nearness of the lake. However, 

spavming action was seen as often aboire Culvert Iifo. 1 as below., and 

cruises on foot through all three sections revealed no heavier con­

centration of pike in Section A. 

Com,osition of the Spawning Run 

The fish examined moving upstrerun at the net revealed a ratio 

of 17 males to 2 females. Adding to this the new fish handled moving 

downstream (6 males and 3 females) gives a total ratio of 23 filales to 

5 females. The fact that there was a greater p~rcentage of females in 

the downstream movement than in the upstream su.:_;.,;;ests tb..at either 
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females went up before the net was 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. However, there was no indica­

tion during spawning in Sections Band C that :males were overly 

abundant. At other locations the senior author he.s seen 2 or more 

males with each female as often as he has seen l male with each female. 

At Otsego Lake the pattern was usually 1 male with each female. 

Evidence given in Appendix II would lead to the suspicion that, 

since the first 8 fish sexed moving up were males, males were moving 

first. However, 5 fish of unknown 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 spawning run was the 

size and age of the fish. The population was made up of a hi6hly 

indice.tive size relationship which could almost be called skewed, In 

a normal pike run there will be a fair number of fish between 13 and 16 

inches, equally as great or greater numbers from 16 to 19 inches and 

19 to 21 inches, and less nUl!lbers progressively from 21 to 21.i. inches, 

24 to '27 inches, etc. However, as is shov1n in Table 1, numbers here 

were radically different. Of the 30 fish neasured, 17 were between 

24 and 27 inches in length while only 9 fish (30 percent) were 

between 14 and 24 inches. Ordinarily, over 75 percent of the fish 

would be expected to be less than 24 inches in length. 

These figures showing a high average size (23,6 inches) agree 

with fig1.u·es f'ror0. the su1m·:1er creel census of 1952 in which the junior 

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



Tabls 1. Size frequenoy distribution of spawn.ing pike at otsego Lake, April, 1953 

Total Length 

in. inohes 13.1-16.0 16.1-19.0 19.1-21.0 21.1-24.o 24.1-21.0 27.1-30.0 30.1-33.0 
I-' 
ro 
I 

Number of 

pike 5 2 1 l 17 l 
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wL~ter hook-and-line fisherme~ for 1952-53 who reported seeing or 

catcl::ing :ao small pike. Weights of 20 fish caught by 5 anglers last 

winter ranged from 4 pounds (26 inches) to 9-1/2 pounds (34 inches) 

and averaged 5-1/2 pounds (about 29 bches). It seems very definite 

that the :,-ia.ture pike in Otsego Lake during the past year were of an 

exceptionally large average size. It vre.s surprising., thereifore., to 

:find the 5 small males in the spawning run (range 14.o to 15.8 inches) 

which were young of 1952 and 3 slightly larger males (16.4 to 20.5 

inches) which were yoUJtg o:f 1951. 

Lengths in inches of' fish of various age groups are given below: 

Age I II III IT V VI VII 

Year hatched 1952 1951 1950 1949 19L~8 1947 1946 ,., 

(Length in 14.o 16.4 19.0 24.3 26.1 25.2 30.9 

i11ches) 14.7 17.3 25.0 25.2 32.5 

14.8 20.5 26.1+ 27 .o 26.5 

15.4 22.5 27.7 

15.8 

Iake and Marsh Water Levels 

The lev"l of Otsego Lake at the beginrd:ng of the spawnbg period 

this year was 2.36 feet (1,274.39 feet m.s.1.) or .57 foot hiEher the.n 

at tho sa:>-o.e time last yee.r. The elevation reached a high this year of 

about 2.50 feet (1.,274,53) from i.1.pril 27 to May 5 which was • 03 foot 

above the record 27-year high of 1922 (1.,274.5). .A~rial photographs 

were taken of the north-end marsh on April 14., 1953 to shmv the area 

flooded by the high water. The -vvater le':el remained hi6h this year 

for some tir.rre., droppi».g only 2.2 inches to 1,27~-•35 feet by July 5., 
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3 ::nor.ths after spawning. According to water gauges in Sections A, B 

ana_ C, vV!:',ter levels in the three sections dropped 2.4., 2.0 and 1 .9 

inches respectiv,l~r • Actue.ll~r the drop of water from the spawnL.'1.g 

period was e-ren less (highest water was 2 weeks a:'t~r spavmi::J.g)., t!'l.6 

le v~l of. lake e.::i.d marsh beini.; only about one inch below the level at 

spawning. Since water lev~ls were hieher for a month after sp~wr1ing 

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 orept up over the tops of the culverts. The culvert tops were 

established at the high water record of 1,274.5 feet m..s.l; thus it 

was apparent at once when the water was that high or higher. 

As far as water level is concerned, conditioas 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 the current ill the 

culverts did not always flow westward toward the lagoon. The current 

was sometimes definitely east in both culvertsJ on so:me days it would 

change direction several times, and at other times there would be no 

current at all. Below is given a SU\TUTJ.ary of current observations and 

wind direction for 5 days during the spawning period. 
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Date Time Direction of current Will.d 

4-7 12: 00 11.00ll. East S .E. light 

8:30 p.r... East S.E. light 

4-8 9:00 a.m. East s .vv. light 

6:00 p.m. East S .E. light 

9:00 p.m. West S .E. moderate 

12:00 :midnight East S.E. moderate 

4-9 7:00 a .m. West E. moderate 

3:00 p.m. East E. moderate 

4-10 8:00 a .:m. East S.E. moderate 

4:30 p.m. West w. high 

9:30 p.m. East N.W. high 

4-11 8:00 a.m • West W. moderate 

.All explanation of this phenome•on from the figures is impossible 

but there is an indicatio~ that on days whe• 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 current should flow 

west. It was noted that whe~ the direction of the current was checked 

on 26 days between May 5 and June 4 the current was west oa 17 days, 

east o:m. 8 and absent on. 1. After JW1.e 5 the current was west every 

day up to July 9. Therefore, the current was certai~ly west oftei 

e•ough to enable pike fingerliags to migrate dOWD. 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 meall 11 up the culvert from 

Section A to Section B", although when the current reverses and flows 

east, 11 up 11 would actually be "down.stream.") 

Operation of Fry Trap 

Since it had bee• illlpossible to collect pike fry i• either Sectioi 

A, B or C last year after an apparently successful spawning, it was 

believed that an excessive mortality must have occurred to either the 

pike eggs or fry. Attempts at collecting yoUl!l.g pike last year with a 

D. C. shocker resulted in the capture of large n'lDl.bers of mud:atlnnows 

and other fish in the marsh. It was suspected that these fish were 

responsible for the abse~oe of pike fry and fi•gerlings (Williams and 

Simonis., 1952) • 

This year., therefore, a fry trap was iistalled in the upper end 

of Culvert No. 1 (connecting Sections Band A) on April 21, approx­

imately 2 weeks after spaWl!ling. This trap consisted of a wire-mesh 

funnel cut to fit the inside of the culvert, the apex of the cone 

fitting into a glass m.i:rutow jar. It was thought that this trap, when 

tended daily, would i•dicate when and in what nU11bers young pike 

migrated out of Sectiois Band C and would also furnish us with daily 

samples of other fish present in the marsh for stomch analysis. 

Not a single pike fry or fingerli:ag :migrated out of the marsh 

from April 21 until August 5. This was substantiated by the fact that 

soap net collection attempts on May 2 and 4 failed to collect any fry 

and extensive D. c. shocker use on May 25 collected only 1 pike finger­

ling (1-3/4 inches lo~g from Section B). All attempts to coll!lct yoUJLg 

pike were carefully done at great le~gth and covering especially all 

known spaw-~ing locations. Eggs had been observed at most of these 

locatiois during the spawning period. 
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In all, from April21 to July 11, the fry trap took 2,650 fish, 

including 1,218 wostern mudminnows {~ limi (Kirtland)], 896 yellow 

peroh [Peroa flavesoens (Mitohill)], 275 :ai.iIDJ.ows (mostly blUlltnose 

minnows [Pimep~ notatus (Rafinesque)] and northern co:mi.on shiners 

[Notropis oornutus frontalis (Agassiz)] but some northern oreek chub 

[Semotilus ::,• atromaoulatus (Mitchill)] and blackchin shiner [Notropis 

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

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

[.Ameiurus !;• natalis (Le Sueur)], and lesser numbers of pumpkinseed 

(Lepo:nis gibbosus (Linnaeus)], northern logperch (Percina caprodes 

sem.ifasciata (De Kay)] and Iowa darter (Etheostoma exile (Girard)]. 

The daily oatch of the trap is given. in Appem.dix III ~ll 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 when it was removed daily. Mudminnon ceased to 

migrate dow.n about July 1 and peroh about May 27. 

Stam.a.oh analysis was made of a large percentage of the mudmilmows, 

perch, bullheads and pumpki~seeds 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 sto:maoh-analyzed than of those 

take~ later. As the size of the pike being eaten would grow larger, 

small fish in the collection were discarded for st®Ach study. 

The fish taken near the end of the spawning period on April 9 

with the sheoker were stomach-analyzed to see if they were feeding 

on pike eggs. The shocker was operated for about 1 hour ii eaoh of 

Sections A and B. In Section A the shtoker was worked down the channel 
' 

from the first culvert to the lagoon, alo:ag the edge of the lagoon 

(but in the marsh) westward to the Fowler lake channel and thence back 
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across the marsh to the first road. 1wo trips were made east a~d west 

in Section B, working both marsh and dredgings. 

In Section A a total of 133 fish were taken o~ A.pril 9 and stomach-

analyzed. The total included 74 perch (2.3 11 - 5. 711 ), 31 bluntnose 

m:n.now (1.6" - 3.511 )., 15 mud:minnows (1.5 11 - 2.911 ), 6 pumpki:nseeds 

(4.7" - 6.711 )., 4 common shiners (2.2" - 4.1 11 ), 2 bluegills (5.011 -

5.211 ) and 1 Iowa darter (2.911 ). Of these., oRly the perch showed any 

evidence of predation on pike eggs. 

Of the 74 perch taken., 45 had e:mpty stomach&. Of the 29 that 

contained food., 21 contained pike eggs and the remaini~g 8 contained 

mainly ill.sect remains and small clams. The 21 oontailllilll.g pike eggs 

had a total of 282 eggs., ranging from 1 to 43 each (average of 14 

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 3.5 inches in 

length and ate nearly 90 percent of the eggs eaten. (Actually perch 

over 3.5 11 in length made up only 45 percent of the captured perch.) 

h other words., most of the eating of pike eggs bad 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 dzs. They were 

exactly the size of known pike eggs and the only other ripe fish in 

the :marsh at the same time were mudm.~~ows whose eggs were considerably 

smaller. Furthermore., female mudm.Anows captured in the fry trap 

remained ripe until about the last of April., indicating a later 

spawning time t]:lan for the pike. 

In Section Ba total of 55 fish were taken on April 9 and stomach--

analyzed. The total contained 52 mudminnows (1.5 11 - 3.811 )., 2 yellow 

bullheads (2.5 11 - 10.411 ) and 1 perch (4.5"). Of these fish, a singlo 
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mudmimtow had eaten 1 pike egg. It is unfortunate that only 1 perch 

was taken (and that one empty), but perch can be assur,.ed to have been 

fairly nunerous in Sections Band C, since nearly a thousand of them 

migrated down through Culvert No. 1 later. 

As mentioned above, from its installation on April 21 to the end 

of July 2,680 fish were taken in the fry trap. Of these, a total of 

336 were stomach-analyzed, primarily from early collections which 

might show evidence of predation on pike fry, plus progressively 

larger fish through collections :made in May which might show pike 

fi~gerlings. Fish analyzed i~cluded 193 mud:mi:anows, 84 perch, 57 

black bullheads and 2 yellow bullheads. Also a total of 34 of the 

larger (2.311 - 3.4") mud.mill.nows, shocked on. May 25 i• the search for 

pike fingerlings, were also analyzed. None of these fish examined 

showed any evidence of having preyed on pike. Un.fortunately, collect­

ions of perch and bullheads did not become nimerous until after Tuiay 5. 

Perhaps by this time they had eaten most of the fry hatching but since 

they did not move downstream were not collected. Also since the fry 

trap was only emptied once de.ily stomach con.tents were often partly 

digested or the stomachs were empty. However, it is felt that if 

predation on pike fry was goiag 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. Mudmi:rmOVIB had fed mostly 

on insects (mayfly, damsel-fly, and dragon-fly nymphs, caddis fly 

larvae and beetle adults and larvae), snails and small clams. Bull­

heads had fed chiefly on insects plus a few mud.minnows. 

From the above stomach analysis the authors are reasonably sure 

th.at 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 nudminnows, perch or bullheads, all of which are 

kno'Wll to feed on small fish if p:-esent. After this heavy predation 

on eggs and fry only 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 summer, if at all. 

Adult Pike Remaining in Marsh 

Because of the presence of some deeper water both i• dredgings 

im Sections Band C and in potholes in Section C, it had bee• 

suspected that not all of the adult pike, spawnillg in the :marsh, 

returl'J.ed to the lake after spawning. To see whether all pike had 

left the marsh by April 21 (when the fry trap was installed in. 

Culvert No. 1, cutting off escape into Section A and the lake) a 

gill net was stretched across the dredging at the east end of Section 

B on May 22. When the net was lifted on May 25, 4 pike were takan., 

2 of which had been tagged during spawning early in April. Three of 

the fish were opened (2 spent males and 1 spent female) and all had 

been feeding on mudJnil'lllows. 

It is possible that some pike may remain in the deeper parts of 

the :marsh overwinter and this my account for some of the un.tagged 

fish :migrating downstream during the spaw.ning season this spring. 

Management in Regard to Pike Spawni:ng 

Since the production 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 
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espeoially true when the optimum water levels of these poor production 

years are oonsidered. In order for otsego Lake to beoome a good pike 

lake a6ain the pike must be able to take advantage of high-water 

level years and produoe large numbers of fingerlings. 

Apparently the otsego Lake Chamber of Co:1111erce is planning to buy 

about 3 tons of 20-inch or larger pike from commercial fishermen this 

fall and stock them in otsego Ie.ke. The Fish Divisio• 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 nU111ber of adult pike in the lake, protect them overwinter so they 

may spawn, and then furnish better pike fishiag next sUJmUer. It is 

the opi•io• of the senor author that, unless the populatio~ 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 aores) is goi:n.g to 

result in noticeably increased fishing suooess. Furthermore, if 

spawning success does not improve, the stocking will have to continue 

o~ a mainte:n.ance basis. 

If pike are at an extremely low number (for instance 1/2 pike/ 

acre), fishing ll'.!8.Y 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 durimg 

the winter 1952-53) as estimated by creel census conducted by the 

junior author. Admittedly fishing is poor based on catch/hour but 

it is doubtful if the pike are reduced to less than 1 pike/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 fi:y were reduced drastically, the spawning 

of 100 pike should produce enough fingerlings to amply stock the lake. 

Strong evidence has been advanced that predation on eggs (and prob­

ably fry also) by fish present im the l!la.rsh is the limiting factor on 

fi~gerling productio1 in the north-end marsh. If the other fish, 

principally perch, 11udllblaows and bullheads, can be eliminated from 

the marsh, fingerling production should be i•creasod. It is, there­

fore, suggested that the control of other fish in Sections Band C 

be tried, keeping Section A as a control. Since the pike oo:me i•to 

tho marsh as soon as the ice is out in the spring (usually a week 

before ice-out in the lake) and fish undoubtedly winter over in 1 

or both sectio:n.s, control would have to be done in the fall. 

Poisoning of Sections Band C with roteno~e, 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 scree~ to prevent the reintro­

ductiom of fish this fall and winter. In the spring a fine-:neshed trap 

would be installed at the upstream end of the culvert in order to 

release pike into Sections Band 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 spaWlll.ing occurred) 

to compare the relative production of fry and fingerlings. If a fry 

trap was also operated in Culvert No. 1, as was done this year, 
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comparative figures would bo obtained between the two years as to 

numbers o:f' ;young :,ike r:1i grating to the lake. 

Of course. if the water level next spring should be considerably 

less th.an this ~rear., no spa1°niing area r.1ight be available above the 

first culvert. Also for some reason pike :night not migrate through 

the culvert next year. In that case an adequate m;onber could be 

trapped in the lagoon and released in Section B. It is planned that 

the authors will do the poisoning this fall. 

Another ~.anagement possibility that has ~~rit is constructing 

ditches into area A from the lagoon. It is well :mown that pike 

spaw.a along a fringe of marsh and deeper water. Ln. 1951 (i'falliams 

1951) the only pike seen in the marsh were spawning along the 

ecotone between 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 rn.rsh and would offer considerably more 

of this fringe area for spawning. Larger pike especially seem to 

prefer to spa~vn. on niarsh 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 I!l.a:rsh was dry or 

slightly 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., placed every 2 feet., should give the approxima.to size ditch 

desired. Experimentation would soon show if more or less were 

needed. The main disadvantage with using dynamite would be that a 

spoil bank would be erected on hoth sides cf the ditch, eliminating 

the marsh-ditch ecotone. With the use of the dragline the spoil 

bank could be confined to one side., set back from either sid.e or 
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hauled away. A ditch with both ed[;es suitable for spavminr; would, of 

course, be twice as good as a ditch with only one suitable edge. In 

addition., dredging would probably be cheaper. At any rate ditching 

the marsh would :make a good club project. If not done as a club pro­

ject it F.ight be done by the Lake and Stream Improvement Section. 

However., preference should be given to the poisoning and screening 

recommendation as long as the water level is high at Otsego Ls.ke. 

These ditches would also be useful in high water years, serving 

as routes of travel into the me.rsh for adult pike and easing access 

to the lake for fingerlings. A ditch only 2-3 feet deep probably 

would not encourage muskrats as they would freeze out in the winter. 

The possibility of connecting the marsh south of the 11beaver-da:m11 

barrier at the south end can also be considered. Since the le.ke is 

from 1-1/2 to 4 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 9, 1953, and 

stated that connecting this area to the lake was not practical from 

an engineeiring standpoi:nt. They pointed out that the south end 

private and county roads would be flooded, a tremendous volume of 

water would be dravm from the lake })roper and in most areas of the 

marsh water would be too deep for pike spawning. They also pointed 

out that flooding the south marsh would rasul t in hi6h transpiration 

and evaporation losses for e. lake such as Otsego, which has no active 

inlet. 
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Conclusions 

Conclusions reached concerning pike spa,rrting and its results at 

the north end of Otsego Lake this sprinf~ as well as to management 

suggestions concerning improvement of spawrting success are given 

be lo--N: 

(1) Pike spawned at Otsego Lake this spring from March 30 to April 9. 

(2) The water level in the lake and rnarsh this spring reached a 

record high and was optim1m for spawning, hatching and migration 

purposes. 

(3) 11:n estimated 50 to 55 pike spawned in Sections Band C this 

spring with an equal or greater number spavming in Section A. 

(4) The spavming population of pike was made up of small (14 to 17 

inch) fish and large (24 to 32 inch) fish with large fish over 

4 years of age predominating. Creel census figures bear out 

the conclusion that the general lako population is much the 

same. Usually 2- or 3-year-old pike from about 16 to 22 inches 

:make up the majority of spawning runs and of pike caught by 

anglers. These fish are apparently few in Otsego Lake indicating 

poor spavming success in 1950 and 1951. Fish of the 1952 and 

1953 year classes will probably be poorly r0presented in the future. 

(5) A fry trap operated at CulYert Ho. 1 from Anril 21 to July took 

no migrating pike fry or fingerlings but did take 2,650 oth0r fish, 

mostly mud.minnows, perch and bullheads. 

(6) .Attempts to collect fry on J:iay 2 and L~ vrere unsuccessful and 

oxtensi ve use of a D. C. shocker on Lay 25 produced only 1 pike 

fingerling. Survival of e 6:::,s to f'ing;erlin6s was considered 

extrenely lm"I'. 
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(7) Stomach analysis of 567 fish, mostly mudminnovrs, perch and bull­

heads, collected by the shocker and the fry trap, showed that 

perch were feeding heavily on pike eggs during the period near 

the end of pike spawning. Later collections showed no other 

predation. It was concluded that egg-predation by perch and 

probably fry-predation by perch, :mud.minnows and bullheads was 

responsible for the poor survival of pike to fingerling size. 

(8) The proposed introduction by the Otsego Lake Chamber of Co:rrnnerce 

of 1,500 adult pike in Otsego Lake this fall might result in 

increased fishing success next sumraer if the pike population is 

drastically low now. However, it is concluded that it will be 

of small help in increasing spawning success unless the survival 

rate of young pike is increased. 

(9) A :management suggestion for increasing the pike spawning success 

in the otsego Lake :marsh would be to poison the present fish 

populations in Sections Band C this fall and then place a screen 

in Culvert No. l overwinter. Il1 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 Section A with that in Sections Band 

C should determine whether exclusion of predator fish had in­

creased the survival of pike to fingerling size. 

(10) 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 IP.arsh. This would give pike access to 

considerably more deep water-marsh border which might be bene­

ficial in the critical low-vrater ~rears. 
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Re co:i:crr,enda tions 

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 Band C will be done this fall by the authors. 

It is further recommended that the Fish Division cooperate ~~th 

the otsego Lake Chamber of Commerce in their stocldng of pike in Otsego 

Lake 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,r catches 

may be determined next year and the original native population present 

estil'l".ated. 
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