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In 198'/ I atarted a inffatigaticm ot the life hinor-y ot the 

northern p11ce. !he aia waa to den•• procedure• for the aanageaent of 

thl• important gae ti.ah. Particular attention waa paid to egg produo­

t1on ad to the I\U'Tival of the young trca the time ot batching until 

the tiM when they lean the apa,ming ground■ ainoe little 1llforaation 

wa.a a'ftilable on these pba••• ot pike lite history. 

TIie work waa begun 1n 80\lthern Michigan, but aost of' the field. 

obaern.ticm.a were Jll&de t.rm 1939 to 1942 at Boughton Lake, the largeat 

and one ot the 111>at productive inland lakes 1n Jliohigan. So• ot the 

re■ulta h&Te e.lreu7 been published. (Carbine, 1942). 

BGG PRODUCTIOJ' 

Dl1riag 1919, 19'0 and 1942, the writer ad variou• stat!' •mere ot 

the Izurtitute tor Pi•her:le• R••ea.rch ••cured at Houghton Lele• 10 northern 

pike ■peoimem (Table I) tor egg oounta. SCIM were oaught during Jamaa.ry 



TABIE I 

DATE OF COLLF.C'l'ION, SIZE. COXDITION, AID NUlfflRR 01<' Ef'r<'.rS FOR 30 NORTRF,,RN PIKE 

COLLI<:CTED k!. HOUGH.rON LA.IE (SE}; FOOTNOTE NO. 2 FOR EXCEP1'10N) 

count• made by C. B. Obrecht, W. F. carbine• George N. Washburn 

and Jolm 'l' • Green.bank. 

Standard Total Weight Nulllber 
Date lagth length ot Counted 

oolleC'ted (millimeters) (!nehea) {0U11Cea) egg• b7 

4-2-42 1$8 16.7 ~l.O o.soa '1,691 carbine 
3-29-42 3'10 17.0 e.o o.896 'fiS.309 

It 

4-15-39 443 20.s M.O 1.109 8,871 Obrecht 
2-26-39 "4$ 20.6 26.0 o.ss1 16,898 ~ 

4-15-39 466 20.1 ss.o 0.994 'ft2,966 It 

2-26-39 460 20.1 34.0 l.068 24,080 ti 

4-22-39 452 20.1 33.5 1.029 25,982 .. 
•-18-39 418 20.9 81.6 0.910 26, '160 n 

4-18-19 uo 21.0 u.o 0.962 21.086 c-arbine 
4:-21-19 4,(18 21., 89.0 l.079 27,TOO Obrecht 
3-27-42 460 21.6 "·o 1.281 13,168 Carbine 
4-21-39 476 21.7 33.5 o.ees 19,4:18 Obl'ecbt 
4-21-19 4:90 22.s 39.0 o.940 12,699 " 
-i-21-19 4:86 22.s 39.6 o.9a2 2'1,650 Washburn 
-i-16-19 510 2, •• 4'.0 0.940 21,920 " 
4-28-39 512 23.6 48.0 1.01, ss,z,2 Obrecht 
2-26-19 625 23.6 50.0 0.980 86.4:8' " 
2-23-39 uo 24-.& 52.0 0.9Z6 41,116 

,. 
2-4-39 5'0 25.0 oM..O 0.192 19,808 CarbiD.e 
2-26-39 559 26.4 52.0 0.&44 4:7,289 Obrecht 
4-17-89 670 26.9 66.0 o.as, 38,761 n 

2-25-$9 666 26.o 64.0 o.8" 29,M5 " 
4-13-39 6Tl 26.0 60.0 0.914 37,332 Carbiue 
4-l'T◄tJI 684 28,,l 'f'e,.o 0.911 43,170 Gr"11bank uul Carbine 
2-25-39 571 26.2 60.0 o.as1 38.989 Obrecht 
4-18-3~1' 571 26.2 10.0 1.021 44.902 tt 

1-28-43 600 27.l 67.0 o.8'19 36,812 Carbine 
1-28-39 600 21.2 88.0 o.893 M.08& Green'bank 
2-23-19 638 2a., 88.0 o.961 31, '15' Obrecht 
4-21-39 '1'16 l&.O 170.6 1.oae 91,278 " 
AVDAGES 516.6 2s.1 -i9.8 o.960 12,200 

'fcolleeted by Dr. P. I. 'l'aek trom Houghton Lake. 

~Collected. by Dr. L. •• .Alliaon trom the Fletcher Pond ot 'thunder Be.y River. 

~eights are &Terages obtained from other :female northern pike fi.-o,a Roughton. 
Lake. 

~gga ■tripped from ti■h. 



and February by ioe tishenaen, but the data were taken by the fishery 

investigators. A larger mmber was taken at random during the spawning 

run., from the weirs that were installed in ditches connected with the 

Borth Bay of' Houghton Lake at Peteraon' s Resort (Carbine, 1942) • With 

the exception of' two f'iah that nre stripped at the time of capture., only 

fish that were "greentt (with egg aaca intact) were saved for samples• 

Shortly after its capture each fish was weighed to the neare•t gram 

or ounce, depending upon the abe of the fish. Standard and total length.a 

were aeuured in millimeters, and ow.ries -..re removed and presen.d in 

10 per oat formalin. 

Actual total counts ot the egg• were ma.de on all 30 apecimena. In -.king 

19 of the counts, Carl B. Obrecht uHd a cOUJ'l'ting board, patterned after 

boards used 1n the F.a.at. He ade this board tram a piece of' blaok, hard­

rubber radio panel, S/8-inch thio~ sac! :measuring S 2: 5 inches. In thia he 

drilled 260 holes, l/8-iach in diameter md l/8-inch deep. Each hole wu 

lightly oounter••unk• An.other board with slightly ••ller holes was used in 

oounting the smaller egge of winter-caught f'iah. To use this board, the 

well-separated eggs are •rely spread over t.he surfa.ce eo that they will 

lodge 1n the holes. A.tter surplus eggs are J"elllOTed. inspection reveals ~ 

empty- holes and the count et 260., minus the empty holes i■ obtained. 

To trace the growth et the eggs and the relationahip between the 

T&rious abea preaeut in an ovary. diameter aea.aurementa of ova nre made 

by •ans of an ocu1- micrometer in a OOJllPOUDd binocular microscope. The 

JD&gniticat1ona uaed gan a value of 0.04 DIil. ror each micrometer unit for 

the small eggs, and O .2 lllil• tor the large eggs. The d18Jlleter waa determined 

by placing tbs micrometer in a horuontal position 1li th respect to the field 



of the microscope and reading the vertical diameter of ea.ch egg. without 

regard to its shape or position in the field of the microscope. Due to 

dia-tortion in the prooen of preservation, ova are aeldam perfectly spherical 

in shape, and this method obviated any selection of the longest or shortest 

diameter. This gave Maaureaents of the longest diaaeter of some eggs. the 

shortest of others, or measurements iatermediat• bfrtlnten the two. Clark 

(1926), who made a careful teat of this method, found it to be reliable and 

the most satisfactory for constant u••• 
To •how the growth biatory of the on ~fore th• spawning season, a 

randam sample of eggs waa obtained. ai'ter all egg• in the ovary had been 

teased apart. lleaa11rementa or the diUl8ter of the large on were made at 

the lower •r,nification until 500 •w from each fish were reoorded, ad 

the proceH was then repeated at the high.er magnification to obte.1n the 

meuureaents of 500 a:mall ova. To shaw the rela'tionehip between the a.ctual 

nuaber o:t all eggs of each size present in the o-n.ry • a section approximately 

3/8•1.nch wide and about an inch long was earef'lllly teased :t'rOll the center ot 

the ovary of one tiah and •asuremnt s were Jllflde on all ova ( totaling 3 .688) 

in the 11upl•. 

To eorrelate the egg production with the condition of' the tieh. the 
W X 100 

coefficient of condition (JC) was oaleulated by using the formula., I : _...,,,.._ 
LI 

in wh1oh W 1a the weight in gJ'UIS ad L the standard length in centimetera. 

&tea.use of' the difficulty aad uncertainty inTOlved in determining the 

age ot northern pike from examination of' the ace.lea. age de-terminations are 

not included in this paper. 

llwlbe:r of Eggs ?er F'e•l• 

The actual numbers ot egga con'tained in eaoh of the 10 females (Table I) 

Taried trom 7•691 (tor a fish having a total length ot 15.7 inohes and weighing 



-5-

11 ounces) to rn.273 (for a 35-inoh pike weighing 170.5 ounces). The following 

are awrai,e figures. l'he number of eggs produced we.a 32 • 200 for these fit h • 

which had. a 1~ote.l length o:C 2!.:',.6 inches and a -aeif,ht of 49.8 ounces. The 

average total length ot the fish in the sample agrees closely with that of 

all females which entered the ap&'llll.ing ground• (23.6 in.ohes in 1939 • 23.2 

inches in 19,o, and 22.4 inches in 1942). 

The number of eig• increues rapidly with increase in length of fish and 

b roughly proportionate to the weight (Fig•. l and 2). The number or egg• 

in a fish of any particular l911gtb or weight, however. varies greatly. 

Despite~ large fluctu~tion. there is aoae poaitiw correlation between 

the condition of the feale end its fecundity (Table I). '.rhe valuea for K 

t'luetue:te widely, and do i,ot increase with size of fish1 X a'ftrages o.9M 

for the 14 :f'ish 16.7 to 22.s inchee long, and 0.919 tor the 16 that measure 

23.6 to 36.0 inches. The specimen with the largest K value. however, did 

produce more eggs than other fish in the same general size range. Likewise. 

the t'ish having the lowest K value., produced fewer eggs than other speci:mens 

in the 88.18.tl general sbe group. The 6 fish having the higheat n'U.JD.ber of eggs., 

t&k1ng into consideration the length of the fish, and the 6 having the 1C>11'9st 

number (as determined troLt the plus or :r.tlnu.s deviation from. the average line 

in Fig. l) had a'ftrage K values ot l.007 and 0.893 respectively. 

Growth History of' the Developing ova 

'hcauae northern pike spawn but once a year and because the apawning 

season is of ahort duration, the eggs of a female at spawning time are of 

two markedly diatinet eil:es: (1) large mature eggs, am! (2) almost microscopic 

immature ones. To demonstrate the history of the ~turing ova. and to oh.eek 

the assumption that all ova that are to be spawned in one year become dietinguish­

able during the seasonal developaent from the small immature eggs• diameter 
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OF EGGS PER FEMALE - IN THOUSANDS 
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Fig. l. Relation between the number of eggs and the total 

length of .fish f'or 30 northern pike. 
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Fig. 2. Relation between the number of eggs and the weight 

of fish for 30 northern pike. 
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measurements of ova were Jll8.de from seven .fish collected at various dates 

before the spavmini; season (Fit;. 3 A). 'l'he first specimen,. a large fish 

from Drayton :Plains hatchery stock known to be in its second year, was 

preserved on November 4. The fish of January 28,. Pebruary 4 and 25 were 

taken through the ice at Houghton Lake by fishermen. Those of March 27 and 

April 15 and 26 came from Peterson's Ditches duri:ng the spawning run. 

The one collected on lfaroh 27, a "greenn female, and the one taken April 

15, a ::-ipe female, were killed during the upstree.m. migration to the 

sp8.'Wlling grounds. 

The specimen secured on April 26 was one ot several that entered the 

marshes on April 10, at which the they were :marked. This particular fiah 

was seen to be ripe on April 10, for some eggs were lost during the process 

of weighing, :measuring and tagging. .Atter spawning it returned from the 

marshes to the lake on April 26 with a serious head injury. On April 26 

this pike was found dead, washed up on shore. The ovaries were then removed. 

This northern pike had therefore spawned sometime during the 17-day perioi 

between April 10 and 26. Because the .fish was ripe when it entered the 

spawning grounds, it is probably safe to asswne that spa-wning occurred at 

lee.at two weeks before the oTaries were removed and preserved. The 

ovarian wall had shrunk little during this period. Close examination revealed 

the presence of 28 old, mature eggs, held over from spawning. The tew large 

eggs that were well preserved were tree from the follicles; those that were 

still enclosed in the follicles showed varying degrees of resorption. In 

addition to the 28 mature eggs a tremendous number of extremely ama.11 eggs 

were also present in the ovaries of this northern pike (Fig. 3 A, bottom 

graph). Some of these eggs were granular in appearance and were apparently 
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:Pig;. 3 A. Prequency polygons showing the growth history oi' northern 

pike eggs collected before, during and after the spawning 

season. 

Because each polygon was based on measurements ot 500 

eggs and because more and different site classes were used in 

measuring the imlllature ova, the areas of the polygons are not 

proportional to the numbers or immature and or mature eggs 

present 1n the ovary. 

The fish oolleoted March 27 (a green female) and that of' 

April 15 (a ripe female which was stripped) were killed on the 

upstre8lll. spawning run.. See text :for the data concerning the 

collection or the fish taken on April 26. 

Fig. 3 B. Frequency polygons showing proportionate number and 

proportionate volume of the eggs of each size class in the 

ovs.ry of a mature northern pike. 

Based on measursents of the 3,688 ova comprising a 

random sample of the ovary o:f a fieh collected January 28, 

1943, from the Fletcher Pond of the Thunder Bay Riv-er. The 

immature eggs were measured 1n ai&e claasea of 0.04 mm., but 

these were ooxnbined by S's to give size elaaaea of 0.2 nn., 

to colTespond with the measurements of the maturing eggs. 
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degenerating. because they were easily broken a~er preservation. The 

remainder of the small eggs still retained the nucleus and were the only 

ones measured. 

In studying the growth of the ova (i'ig. 3 A) chief' attention should 

be paid to the eggs with diameter exceeding o.4 :rmu •• because these are the 

maturing eggs. OVa less than 0.4 mm. 1n diameter obviously remain 

immature through the late fall and winter J they constitute a distinct 

group of relatively uniform size in each adult female. during the fall and 

winter (l!"'ig. 3 A) and no doubt throughout the year. Any increase 1n size 

beyond O .4 mm. indicates the beginning of the growth of the ova toward 

maturity for the next spa.-wning season. We were unable to obtain a fish 

with ovaries at this stage. The specimen in the earliest stage in the 

growth of the ova was taken on November 4, approximately .five months bef'ore 

spawning. Differentiation between the two sizes of eggs was already well 

marked. 

The only fish with eggs of' intermediate size was collected on January 

28. The ffil eggs of this siie had either started to develop a short time 

before this .fish was killed or else had been retarded in growth. 

On each 1ucceeding date from November 4. 1938 to April 15. 1939, the 

maturing ova were found to have attained a constantly greater average 

diameter. The Jlarch specimen had mature eggs of the largest size. either 

because of individual variation or because the sample was taken in an.other 

year (1942). 

Jiature eggs o.f the northern pike range in diameter from 2.2 tc 

3.4 mm.. 
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The i.mm.ature eggs greatly outnumber the maturing eggs in an ovary of 

a pike about to spawn, but the volume of the maturing eggs wstly exceeds 

that of the immature ones (Fig. 3 B). To illustrate these relations, 

measurements were :made of the diameter of' all the 3,688 eggs comprising a 

random sample from the ovary of a fish collected on January 28, 1943 (this 

fish measured 27 .l inches in total length and weighed 67 ounces). The 

volWIIB of the eggs in each size class was computed mathematically from the 

average dia.metei- of each class. The n\lllber and the volume of the eggs of 

eaoh size class were computed and expressed as the percentage of the total 

number and of the total volume, respecti'V8ly. 

Of the 3,688 ova that were measured, the maturing eggs constituted 

ll. 7 per cent by number and 96 .9 per cent by volwne, whereas the inmulture 

eggs made up 88.3 per cent by number and 4.1 per cent by volume. Since 

the total number ot maturing eggs in both ovaries of this fish was 36,812 

(by count), it is camputed that these ovaries contained 278,089 immature 

ova. Enough 1:ma.ll eggs for several apawnings were therefore present in the 

ovaries of this fish. However, I do not believe that the 314,901 eggs 

estimated to be present in this fish would suffice for all apawnings of a 

pike that; weuld reach a relatively large size and advanced age. A 35-inch 

pike was found to contain 97,27$ mature egg■ J 1n three years such a fish 

would produce more eggs tbe.n the total number of immature eggs estimated 

to ooour in the 27-inoh fish. Large pike show no apparellt reduction in the 

relative number ot immature ova. It is concluded that new eggs develop 

during the adult life of' the pike. Some evidence was obtained to indicate 

that some of the immature ova as well as all unspawned mature eggs are 

resorbed after the spawning time. Such loss would provide a further need 

for new egg production in the adults. 
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The ovary of the fish used 1n determining the number of egg• in each 

size group (see Fig. 3 B) contained in its anterior, middle, and posterior 

parts, mature ova of the following diameters, as determined by measurements 

of 500 eggs f'rom eaoh part: 

In the anterior pa.rt, 1.6 to 3 .o mm.; average 2 .305:t .0103 DR., 

In the middle part, l .6 to 3. O mm.. ; average 2 .385"±' .0130 am., 

In the posterior pa.rt, 1.6 to 3 .o -. J average 2 .30l±'.Ol03 llllll. 

the average size of the eggs i,s aig,:iiticantly larger 1n the ~ddle part ot 

this ovary than in the anterior and in the posterior parta (the ditte~enoe 

is about three times the atandard error of tile difference). The difference, 

however, is only about 0.05 mm. It is therefore concluded that no consider­

able error was introduced by meaauring the eggs {as for Fig. 3) from samples 

taken frOl'l the middle pa.rt only of each ovary. 

The developmental oyole of the eggs 1n the northern pike is like that 

of' the salrnonoid fishes., lampreys and other fishes that spa-.m over a very 

brief period. Many fishes. for instance the halibut {Thompson. 1915), tbt 

grunion (Clark, 1925). and other species (Hickling and Rutenberg. 1936), 

deposit eggs :more than once in a spawning season, and throughout m.oat of the 

spawning period have eggs of more than two size groups in the ovary. In 

addition to the reserve atook or minute ova and the group of maturing ova, 

one oe.n usually distinguish groups of oYa ot one or more intermediate sizes. 

These ova are obviously being prepared tor i\tture periods of egg laying. 

In general this type t1f egg develo,PJD.9nt appears to be characteristic of 

families or at least of genera. It comes as a surprise, then, to learn that 

both types of egg development occur in the pike genus, !::!2!.• The mnd pickerel, 

~ V'lrmioulatus, contains in its ovaries e. group of eggs intermediate in 
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sbe between the immature eggs end the mature ones. In the one mature female 

studied. the immature eggs averaged about O.l mm.. in diameter, and the 

seemingly mature (yellowish e.nd rather free) egg11 ranged in diameter from 

1.2 to 2.0 mm. (Fig. 4). The mature eggs thus seem to average smaller than 

those of Esox lucius. This female of F~sox vermiculatus that was studied 

measured 6 .2 inches in total length, and was collected at Whitmore Lake• 

Washtenaw County• Michigan. on April 2, 1941. This was during the spnning 

period of this speoies, which coincides with or at least overlaps that of 

the northern pike. Newly hatched mud pickerel may be taken in early April 

in southern Michigan. The eggs of the intermediate size group ranged in 

diameter from 0.3 to l.2 mm. It is estimated that the 6.2-inch :mu.d pickerel 

contained a total of 15.732 eggs, of which 10,926 were i:1nmature, 4,004 of 

intermediate size• and 803 -.ture. Several spawnings during the spring are 

thus indicated. Occasionally l!lld pickerel also spawn in the tall. according 

to Lagler and Hubbs {1948). 

Insert Fig. 4. See page 14. 

PERCENTAGE SURVIVAL OF EGGS AND YOUNG ON THE SPAWNING GROUlIDS 

In the management of any species of fish, knowledge of' the natural 

mortality and of the probable yield from any spawning is obviously important. 

It is desirable to know at what stage of development the mortality rate is 

highest. In the experiments described in this paper• a complete count was 

obtained of' all adult northern pike migrati:ng from Houghton Lake to the 

spawning grounds under observation. and in 1939 and 1940. complete counts 
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DIAMETER IN MILLIMETERS \-

Fig. 4. Frequency polygon showing; relationship of the ntunber of eggs of 

various sizes present in a mud pickerel (~ vermiculatus) • taken 

April 2 • 1941 from Whitmore Lake • 
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were made of all young migrating f'rom the marshes to the lake (Carbine, 1942). 

It is therefore possible to present figures representing the survival or the 

yo,m.g from the time of egg deposition until the last young pike had migrated 

from the marshes (a maximwn period of 82 days from the time the first fry 

hatched 1n 1939 and of 86 days in 1940). Each year a portion of the young 

were fin-clipped before they were released in Houghton Lake in the hope that 

an estimate could be obtained of the percentage survival from the fingerling 

stage to that of legal sbe. Unfortunately so few captures of these fin­

clipped fish were reported (voluntary returns only were available) that this 

experiment was abandoned. 

In 1942, all of the migrating adults were trapped during the spawning 

run, but fry and fingerling weirs were not installed. On May 6, 1942, I 

stopped at Houghton Lake to check the suooess of the hatch ·of pike in the 

various ursbes that had been under examination earlier in the year. It was 

surpri•ing to find that lir. John Peterson, who operates a resort near the 

marshes on which this investigation was being conducted, had installed and 

ma.intained weirs for trapping f:ry and fingerling pike, following the procedure 

previously used here (Carbine, 1942). During the past fflW years Ur. Peterson 

had beoome interested in our projects and desired to have as many pike as 

possible placed in Houghton Lake. He also wanted to compare the production 

obtained in 1942 with that of 1939 and 1940. He had been keepin(; accurate 

records of the number of young pike the. t were taken in the traps, from the 

time of the first migration until about June l (when the weirs were removed). 

According to the records kept by Ur. Peterson, up to May 6, slightly over 

4.ooo young northern pike had been taken in the traps and had been transferred 

to Houghton Lake. He estimated, frOJD. a two-hour tally, that approximately 
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half of the fish went through some small holes in the wings of the weir 

rather than into the traps. Since his record book was unfortunately lost, 

it is not possible to give the exact estimate on the total run ot' young 

pike for 1942. The figure of 8,000 given for 1942, in Table II, a rough 

calculation, is considered to be a minimal estimate. 

The eggs and young of' the northern pike suf'fered an enormous mortality 

on the Houghton Lake spa\llning grounds that were under observation in 1939, 

1940 and 1942 (Table II). The approximately four million eggs estimated to 

have been spawned in 1939 contributed only 7,2a9 migrating young-about 

1,800 young for each million eggs. The mortality was computed to be 99.82 

per cent. F'or 1940, about 700 young resulted from the deposition of a 

million eggs, a mortality or 99 .9S per cent. The corresponding figures for 

1942 were 4 1 400 young per million eggs or 99.56 per cent mortality. 

The stage at which the greatest loss occurred was not determined. 

Observations in the marshes and ditches proved that very large numbers etr­

vi ved through hatching and the period of yolk absorption. As many as 20 

very young pike were caught in a single dip of a small acap-net. Gradually 

the numbers of young dwindled. Predation, including cannibalism, was 

observed, but the loss from each of many ca.uses was not estimated. 

The survival of eggs and young, o." per cent, was relatively much 

higher in 1942 than in 1939 or 1940. The cause is thought not to lie 1n 

the sina.ller number of eggs laid, but rather in the higher water level. The 

marshes which provide the spawning and nursery waters for northe m pike were 

more extensively covered in 1942 than in the other years, and remained 

covered for a longer period than in any of the last 8 to 10 years, according 

to looa.l reports. The water level in 1942 did not become appreciably lower 

until all the fingerling pike had a chance to move out to the lake. 
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TABLE II 

ESTIMATES OF THE :F~GG PRODUCTION OF' NORTHERK PIKf AND OF Tm; SURVIVAL OP r;oos 

.AlllD OF YOUNG UP TO THE 1'II£ OF' DOWNSTRLN.', MIGRA1'ION 

Data obtained at Peterson's Di-cohes, Houghton Lake, Michigan 

Number of spawning .females 

Number of spawning males 

Ratio of males to females 

Fstimated number of eggs deposited~ 

lfwnber of migrating young'V 

Percentage survival of eggs and 

young to time of migration 

1939 

125 

280 

224,100 

4,025,000 

7,239 

0.1s 

1940 

66 

81 

1261100 

0.01 

~ased on average of 32,200 eggs per female-see P• 5. 

~ee text in regard to estimate for 1942. 

1942 

56 

70 

125,100 

1,803,000 

s,ooo 
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A very high mortality during the fry stage was also observed in the 

pike-propagation experiment conducted ir1 1937 at the Ortonville Rearing 

Pond of the Drayton Plains Pish Hatchery of' the :Miohig8.ll Department of 

Conservation. This 3-e.cre pone was stocked with approximately 160.000 

northern pike fry on May s. 1937, and when the pond was drained on October 

14 {171 days from the date o.t' hatching), a total of Ol'lly 362 pike were 

recovered. The mortality from the fry stage was 99.76 per cent. identical 

with thB average mortality of 99.77 pf!r cent estimated to have occurred 

during the egg and early fingerling stages en the spawning ground& of 

Houghton Lake. 
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SO'DARY 

l. Investigation of' the lite history of the northern pike., with 

special emphasis on egg production and survival of eggs and young on the 

spawning grounds werci begun in 1939 a.nd continued through the spawning 

season of 1942 at Houghton Lake, Michigan. 

2. Kost of the migrating young and adult northern pike were captured 

in weirs, although a few of the adults were caught by ice :f'ishenn.en. 

3. On the bub 01' actual counts of the •gt• contained in each of 30 

northern pilce, the a'Verage number of eggs produced was estimated to be 

32,200 (range 7,691 to 97,273). 

4. The nUJDber of egga increases rapidly with 1Jl.ert1ase in length of 

the fish and is roughly proportionate to the weight. 

5. Despite a great fluctuation, there is some positive correlation 

between the condition of the female and the number of egg• produced. 

6. Diameter measurements of ova. made on seven. fish collected before, 

during and after the spawning season show that all eggs that are to be 

spawned in one season form a single size group, easily distinguishable 

throughout the seasonal development from the small immature eggs. 

7. Mature egys of the northern pike range in size frOJD 2 .2 to 3 .4 :mm. 

a. The immature egg• present in the ovaries of a. pike before the 

spawning aeaaon constitute 88.3 per cent of the number and 4.1 per cent ot 

th& total volume, whereas the maturing eggs made up 11.7 per cent by number 

and 95.9 per cent by volume. 

9. The presence in the ovaries of' the mud pickerel~ vermioulatua 

of egrs of intermediate size indicates that this species spawns more than 

once during one season. This shows that one type of egg develop.ment ia not 

characteristic of a genua. 



10. A total of 126 t--.les spawned 1n the marshes in 1939, 65 in 1940, 

and 56 1n 1942 • 

11. The eati.N.ted egg production, based upon the average or 32,200 

eggs per :female, was 4,026,000 1n l93S, and 2,.093,000 in 1940,. and 1,803,000 

in 1942. 

12. The approximately tour million eggs assUllled to have been a pawned 

in 1939 oontributed only 7,219 youagJ in 1940, only 11 495 young resulted 

from the layiag o:r about two millicm egg•J and in 1942, an esthnated a.ooo 

young resulted trom the deposition or 1.aoo,000 egg■• The mortality of 

eggs and yolUlg, to the time whltn the young left the marshes, is theret·ore 

eetiaated. to have bffll 99.82 per eeat in 1939, 99.93 per oent in 1940,. and. 

99.56 per cent in 1942. Th• iacreued yield in 1942 •••ma to have been 

correlated. with a higher and more oonatant water level over the marshes. 

Rerort approved by: A. s. Hazzard 

Report typed by: Grace Wood 
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