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Abatraot 

Ila.le northern pike macle up 6,5 per oent of the 378 adulta taken in the 

upatream nir ot the ditohea tributary to the Horth Bayot Houghton Lake 

in April, 19.39. They averaged 21.2 inche1, total length, while the fem.a.lea 

averag•4 2J.$ inohea. In 1940, $8 per cent of the 118 adult• were :malea. 

These fiah averaged 19.8 inches in total length as compared with 2,).2 

inch•• for the females. Kost of the spawner• appeared in the weir between 

6100 P••• and 9•00 a.m. The aTerag• number of days that the adult northern 

pike apent in the ditoh•• in 1939 waa 18 lA, daya (range 6 to 50 daya). 

In 19~ the &Terage nuaber of day1 apent in the ditohe1 1n1.a 23.9 day• 

(range 4 to 90 day,). 

The mnbera of young northern pUce (aside trom an insignificant few 

that were preeenred) that paaaed through the downatream weir from the 

•pawning ground• to Houghton .Lake W'ttrea 1939 - 7,239J 1940 - 1,49$. The 
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average length of the young increased at a rate of at least 1.8 millimeters 

per day durin~ the 82 days after t he first hatch was observed in l 93Y, 

and at lea.st 1.3 millimeters pt::r day durinr, the fir1t 85 days after the 
i . 

first hatch was observed in 1940. 

Introduction 

'l'he lack of a satisfactory explanation for the abrupt increases or 

decreases in the abundance of the northern pike in some Michi!i&.n lakes has 

brought out strongly the need for more detailed in.formation on t he life 

hiatory and growth rate of t his species. The nature and extent of the 

fluctuations in the catch of northern pike at Hou ghton Lake, Roscommon 

County, Michi gan have been oroue;ht out by creel-census records taken by 

conservation of ficers since 1928. These records show that the quality of 

fis hing for northern pike declined steadily from 1928 to 1931 and was im­

proved during the yea.rs 1932 to 1931+, with a. peak in 1933. In 193.5 the 

abundance of northern pike ti.gain waned. M1en fis liing was poor for northern 

pike, t he abundance of pan fish increased. Although Hout;hton Luke has 

always had a. reputation as one of t he best northern pike lakes in Michigan, 

the decline in the abW1dance of t he species in recent yea.rs has resulted 

in numerous complaints by fisherman und resort owners. Previous surveys 

and exruninati ons revealed that :tloughton Luke offered excellent possibilities 

for studies on the life history of the northern pike. Consequently, the 

present investigation was started at Houg;hton Lake in t he early spring of 

1939 and was continued through that summer and t he spring and summer ot 

1940. 

Observations were mf.:.de on t he spawnin~ migration, spawnin6 habits, 

return of adults and yount; to t he lake, feeding habits and e;rowth of young 
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and adults, and the migration ( ot her than t he spa:wninc; migration) of the 

northern pike,.Y- Only t he de.ta obtained on the spawning run and. return 

migration of u<lults i;.nd t he production and growth of' youn~ northern pike 

are present ed in t his paper~ 

Marsh land adjacent to the shores of Houghton Lake is gradually being 

reclaimed. Although t !1ia practiae ha.a increased t he number and price of 

lake lots, it hliB also decreased ·; ,he ext ent of northern pike spawning 

grounds. This decrease of available spawning territory, to r-;ether with 

low water and other unfavorable spawning conditions, is probably responsible, 

in pa.rt at lea.st, for t he decrease in t he l'lorthern pike population. Thia 

study wa.s undertaken, therefore, on the :marshes to determine the spawning 

requirements of the pike, and the extent and character of' the spawning 

grounds still available. 

Houghton Lake, one of the :r;iost important resort lakes in Michit;an, 

is located in the upper half of the Lower Penin sula.. 'fhe area of' the lake 

is 20.044- acres, und t he maxi.111um depth is 20 feet. Its fame as a popular 

tourist lake is illustrated by the 1'uct that approximately 100 resorts 

(hotels, boa.t liverios, .md tourist camps), and at least a thousand private 

cottages and summer homes are to be found along its shores. 

Des er j_ ption of the spawning area 

Seven strewns and many drainage ditches flow into Houghton Lake. Each 

strewn or ditch, and t he outlet (Muskegon l:dvor) as ·well, supports e. northern 

pi ke run almost every year. fairly extensive low·, swamp land bordering on 

the lake shore also may be used for spawning , eapecially during periods 

of high lake level. 'l'he present investigation was confined mu inly to the 

drai l'lage ditches that flow into the North Bay of Houghton Lake at Peterson's 

Resort (l.i'ig . 1). The se drcdf;ed ditches provide drainage for the marshes 
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Fig. 1. Map of Peterson's drainage ditch 1yatem (diagrrumn.atic) 
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borderinr; the roads that lead north. south. and west from Petersonts. 

Of the seven ditches shovm on the map, only the first four were under 

observation. The culvert thut connects Ditches I and V was plue~ced to 

prevent the i:aovement of northern pike into the area under observation. 

The four ditches have a total lengt h of 2 1/1. miles. a maximum depth ot 

3 feet. ancl a width v nr ;yinc from 6 to 1::; feet. The bottom is composed of 

sand and decaying ve getation. The color of the water varies from light 

to dark brown. Marsh grasa (Calam.agrostis ce.nadenaia). which is the 

dominant plant in the ditches, also grows with willows alonE the ditch 

banks. At pP- riods of' high water, 1nany marsh area.a of vary ins sizes that 

border on t he ditches are flooded. These areas ~re often used by spawn­

ing northern pike. although most of the spawning talces place in the 

ditches themselves. :i!ost or' the ditches dry up completely in late summer. 

Description of fish weirs 

Weirs used to capture youn6 and &clult northern pike were installed 

in Ditch I. approximately 75 feet from the ll:lke (Fig. 1). The maximum 

depth at t his location was 15 inches e.nd the width was 7 feet. The up• 

stream and downstream we irs used to take the adult fish each consisted of 

three wings. 1'he winr;s were constructed of plaster lo.th 4 feet lone and 

.5-f'oot lengths of 1- by 2•inch slats driven into the bottom• l inch ape.rt. 

A barrier of similar construction pl~ced perpendicular to the ditch ba.nka 

15 feet from the apex of the V formed by the other two wings completed 

the •pot• in which the fish were impounded. 'i'he apex of the V headed into 

the current to catch fish going upstream; the form 0 1· the weir was re­

versed when the fish began to move dovmstream. 
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All northern pike i'in~erlint~s that migrated rror:1 the ditches to 

liou6hton Lake wer e captured in a V-shaped weir whoso win[;S were rottde by 

placin.:: wi ndow screen (12 meshes t o t he inch) over wooden frames. These 

screens were buried securely in the bottom of the ditch and 1n the bank 11 

with the apex pointed downstream. A home-ma.de r:dnnow trap of wi ndow 

screen ( 12 meshes to the inch) was :,laced i n the opening at t he apex of 

the V. This tr&.!) was s ol dered too. piece of sheet metal which fi tted 

tightly in grooves, one in each wi ng ., so t hat it could be removed by 

sliding upwards. 

Condition of ditohea and lake at time of spawning run 

Houghton Lake had an extremely high water level and was covered with 

18 inches of ioe during the last week of Mnrch., 1939. At t his time the 

water in the ditohea was completely frozen over (usually to the bottom). 

By April 2 the ice and snow in these ditches had begun to melt., a11d on 

t h is date all of the ice had disappeared in Ditch I near the point at 

wh ich it e1!1pties into t he lake. The warmer watm· that entered the lake 

from t he ditches opened a hole in the ice of t he l !ii.ke near t he shore 

and also :c1el ted the ioe of fs hore so that in the shoal arek an open space 

e:xiated lietween the bottom oi' the l ake and the surface of the ice. This 

open space permitted the passage of northern pike from t he deeper water 

of' the l ake i nto the ditches. The firast run of northern pike (es t imated 

at ,50 fish) entered the ditch on t he ni ght of l;.pril 2, before a. vreir 

could be i nstalled. Considerable diff iculty was exper ienced in t he con• 

struction of' t he weir, because of' the frozen banks and ditch bottom. 

Ilowever, it was completed on April J. The upstrea.1u. run of northern pike 

continued until April 25. The ditches were eithor partia. .Lly or completely 
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frozen over until April 15. The ice did not disappear completely from. 

Roughton Lake until April 23. 

In 194o Houbhton Lake was extremely low, although at the time of 

the earliest observation on March 16, the water level of the marshes and 

ditches was hibher than in 1939, due to the ice in the culverts and 

ditches. 'i'he water over the broad shoal that extends out in Houghton 

Lalce from the nouth of the ditch was frozen to the bottom. By April 5, 

approximately 100 feet of the ditch nearest the lake was open, and there 

was a good flow of water i nto the lake. The weir was installed on thi1 

date. On April 9, a hole about 70 feet in diameter had been opened in 

,~he ice of the lake at the mouth of the ditch, and the first northern 

pike entered the weir on this day. The spawning run continued until 

April 23. 'l'he ditches were almost completely covered with ice until 

April 15 in the 19L~O season. 'i'he size of the open spot in the ice cover 

of the lake at the :aouth of the ditoh increased almost every day. Occa­

sionally, however, a thin film of ice formed over this opening at nit:;ht, 

but this ice did not interfere with the passage of fish and usually broke 

up durinG the following day. The general break-up of the ice in Houghton 

Lake started on April 21 but the ice did not ;aelt completely until 

April 24. 

Observations on the spavming runs of 1939 and 1940 

Measurements and determinations of sex were made for all northern 

pike on their upstrewn. migration in 19.39. At the same time ea.eh fish 

of the 1939 run rc1.s marked by fin-clipping. This marking involved a 

dii'ferent combination of fins eaoh day (20 different combinations were 

usedJ consequently the fish that were ta.ken on the last four days were 

all civen the same .mc.. rk). As was mentioned in the preceding section, the 
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northern pike that ran upstream on t he first night in 1939 (April 2) were 

not recorded. Jaw tags were affixed to the hdults at t he time of the 

downstream mi gration in 1939 e..nd to the upstream migrant• in 1940. 

~ ,!ru! length .2£ ~ spawning run, The spawning run of northern 

pike covered a period of 24 days in 1939 (April 2-April 25). Spawner& 

ran up t he ditches over a period of 1;; days in 1940 (April 9-April 23). 

McNrunara (1937) made observations on t he northern pike run at Chemung 

Lake, LivinEston County, Michigan, over a period of f our years, but he 

did not make specific statements to t he dates of the run in any one year. 

He stated me i·ely that t he time of' the migration was from late February 

till the mi ddle of April. 

Total number .2!, spa.wnera 1 A total of 378 northern pike were taken 

in t he weir in 1939 as compared with 118 in 19li.O;t' Possible explanations 

~ These 118 fish taken in 1940 did not, hovrever, m.ake up all t he northern 

pike t hat spawned in Ditches I-IV, since 28 additional f ish trapped in 

a. weir in l.i itch V were transported to Dit,ches I-IV. The northern pike 

captured in Ditch V had ascended from the Muske gon River. 

for the smaller run 1n 1940 ares northern pike may have been pr evented 

from moving between the lake bottom and t he surface ice because of' the 

low lake level in 194oJ t he lake may have contained fewer adult northern 

pike in 1940J or the northern pike may have spawned elsewhere. Some 

evidence for t his latter expla.na.tion was f ound i n the fact that the run 

of northern pike at t he weir on the Muskegon Hiver was larger in 1940 

than in 1939. 
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Daily number 9£. mir,ra.nta 1 'l'he totd daily run of northern pike in 

1939 and 1940 is presented in Table 1. In 1935,l , the largest number ot 

spa.wnera taken in any one day was 53 on April 4. The number of migrant• 

exceeded 25 on only 5 days. The majority of the 1940 spa.wners entered 

the weir during the 4-day period, April 14 to 17, with just occas :i. ona.l 

stragglers entering; before and after these dates {Table 1). No correlation 

could be found between the tenperature oi' the water in the ditohea and 

the number of f'ish that ascended. 
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Table 1. The daily run of northern pike spawner■ 

in Peterson's Ditoh, April 1939 and 1940 

lqlQ 
Day of Number of Number of Total 
month ma.lea females number 

2 ••• ••• ~50 
3 ll 4 l,5 
4 32 21 53 
s 2 2 4 
6 10 16 26 
7 6 l 7 
8 4 l~ 8 
9 3 3 6 

10 l 8 9 
11 3 8 11 
12 2 3 5 
13 12 4 16 
14 6 6 12 
15 6 3 9 
16 22 9 .31 
17 6 3 9 
18 7 9 16 
19 11 0 11 
20 20 7 27 
21 17 12 29 
22 20 6 26 
23 22 2 24 
24 11 0 11 
2r; n 0 n 

Total 247 131 ~378 

1c d) 

9 3 ••• J 
10 6 1 7 
11 2 ••• 2 
12 l l 2 
1.3 2 1 3 
14 8 5 13 
15 12 12 24 
16 13 11 24 
17 9 6 15 
18 1 J 4 
19 ••• 4 4 
20 l 3 4 
21 1 l 2 
22 7 2 9 
21 2 ••• 2 

Total 68 r:;o 118 

-!-' Estimated to have entered ditch on first niGht of the run. 

-3- Does not include the 50 fish that ran upstream on first night. 
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Hourly variation 1n J?h!_ num.ber 21.. migrants, The hourly variation 

and the average hourly number of adult northern pike that entered 

Peterson's ditches to spawn in 19J)' u.nd 19110 is summarized in Table 2. 

The largest number of fish entered the weir in the 3-hour period between 

9•00 p.m. and midnight. The next largest number ran betwe~n midnight and 

9,00 a.m., and some early-mornint; lifts indicated that 1.11ost of these 

fish entered the trap betore JaOO a.m. Ninety-I'ive per oent of the 

migrants, during t h is 2-yee.r period, were taken between 6100 p.m. and 

9•00 a.m. Only oooasi<, nal strat:clers entered the weir during the 

daylight hours. 



Year 

1939 

1940 

Tota.l 
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Table 2. Hourly variation in the number of adult northern pike 

enterinr; Peterson's ditch to spawn in 1939 and 1940 

{Average number par hour indicat8d in parenthesis) 

Total 
number Number 
or 12 M - 9 a.m .. - 9 p.m.-

a.mW 12 Jl 12 M 

118 l 
o. 0.01 

118 .34 l 
0.2 0.02 0.02 

96 152 2 9 
(o~) {_0.02} (0.08) (0.12) 

l v Apparently u1ost of ·the fish taken within t h is period mii:;rated before 

J:00 a.m. (see text). 
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.§.u!_ .£!: $pawning-run filh 1 The mean size of e.11 of' the northern pike 

spawners that were tflken in 1939 and 1940 was 21.8 i:!1ches. The avetra.ge 

for the 1,767 northern pike taken durin6 the creel census of the winter 

of' 1936-1937 was 21.2 inches (Esohmeyer, 1937) J' These f i gures i ndicate 

-J'Eschmeyer, R. w. 1937. Houghton La.lee creel census, winter of 1936-1937. 

Unpublished re r;ort of the Instit,lte for .r'ishe ries Research, No. L417, 

May 10, 1937. 

that the run of spawnera in Peterson's ditch was composed of a.verage­

sized fish. 

Uo correlation was observed between the average she of either the 

males or t he females and the time of entry i nto the spa,ming area. 

McNamara (1937) said that the average size of males and females in• 

Cf'eased as the spawning sea.son progressed, but failed to mention whether 

or not his statement was based on a.otual measurements. The total lengths 

of the female northern pike ta.ken in 1939 varied from 19.l to 37.5 inche1 

in total length, and averaged 23.5 inches. The lengths of the males 

varied from 12.J to 26.6 inches, with an average of 21.2 inches. 

Again in 1940 there was no significant difference in the size of 

males or females at the beginninc and end of the apawninG migration. The 

average total length of the female northern pike was 23.2 inches with a 

range of 1;;.1 to 35.9 inches, while that of' the males was 19.8 inches, 

with a rant:e of 12.l to 26.8 inches. The averar;e total length of' the 

females was about the aa.me in 1939 and 1940, \vh ile that of the males was 

1.4 inches leas in 1940 than in 1939 • 

.2.!.= ratio, Both males and females were ta.ken on the first two days 

of the 1939 run (Table 1), but the males predominated. Fish of' both 
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sexes entered the upstream weir each daJ' of the 1939 run except on April 19 

and on t he last two days when only males were taken (Table l). Ma.lea 

comprised 65 per cent of the total run in 1939. The sex ratio was 188 males 

per 100 females. Of the 131 femal es that entered the ditches to spawn, 

23 were preserved for further study. Consequently, the ratio of fish that 

we re a.:t lowed to spavvn w~s 229 males t o 100 females. ¥;"1 th certain minor 

exceptions the r e lative abundance of the males tend.ed to increase a.s the 

1939 spa.wnin<; run progressed. 

In 1940, the mal e s seemed to predominate at t he start of t he run; 

duri~1g the first five days, lh males "-'ere taken in the weir as co.:1pared 

with J females. f emales were relatively more abundant during the later 

days of the run. Males :made up 58 per oent of the entire run of' northern 

pike in 1940 (136 males per 100 females). In addition to the fish captured 

in the weir in Ditch I, 28 northern pike, lJ males and 15 females, were 

taken in a weir in Ditch V (see note 2) and plaoed in the area under ob­

servation. Vtith these additional fish. the total number of apawners was 

146. Bighty-one of these were males and 65 were females (125 males per 

100 females). Although observations indicate that sometimes only one male 

spawns with a female, the ma j ority of the females observed spawning were 

accompanied by two males, and a i'ew by more than two. 

Observations made at Houghton Lake do not agree with those of 

McNamara (1~37). He stated that males run upstream first and the females 

follow later. He did not cive any detailed information, however, or give 

evidence that all fish running upstream were examined. 
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State .2£ gonads, Our records indicate that the first northern pike 

to run upstream were ripe to the extent that milt and eggs dropped from 

most of the fish as they were picked up. In 1939 all of the males taken 

in t he upstream. weir wt:,re ripe, as we re 90.l per cent of the fem.ales. 

In 15140, 91.2 per cent of the males and 86 per cent of the females were 

ripe. It appears, therefore., that the maturation of spenn. and eggs of 

northern pike takes plaoe before the r' ish begin the spawning migration. 

Seven fish taken in the weirs in 1940 had clipped dorsal fins, which 

indicated that they were young that hatched in the ditches in 193~. The 

average total length of these seven yearling fin-clipped northern pike 

was l.4.6 inches. :four of the fish v1ere ripe males (13 .J-15 .o inches., total 

length), and one was a gravid female ( 1;5. 7 inch.es). One :,1a.le ( ll.; .• 5 inches) 

wa& either green or immature, :md the sex was not determined for the re­

maini ng fish ll5.l inches). Some northern pike, therefore, may be mature 

at the end of the first year of life. It was not determined whether the 

eggs and sperm of these fish were viable. 

Return _g! adults .1£. ,lli lake, A period of 40 days elapsed in 1939 

between the time that the first northern pike was taken in the downstream 

weir on April 21 and the last one had left t.h.e ditches on May JO. The 

majority of the J64 fish, or 9.3 per cent, returned to the lake between 

April 2':j !l..!J.d ~Jie.y 7. A wide variation was i'owicl in the m.uober of days 

spent in the di t ches b~r the spa.w-.a.ing .t'ish. The averar;Jynumber of days 

'v"This average is based on only Jl3 of t he 364 downstream migrants because 

.51 of these 364 fish were either not fin-clipped on t heir way upstream 

(the 50 fish that ran upstream t he first night wore not marked), and my 

assistant failed to record the marks on some of the do-.-mstream migrants 

during June• 
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spent in the ditches was 18 1/4 days {ran~e 6 to 50 days). A total of 

29 fish died in the ditches. Since two of these had ea.oh eaten 0 11e marked 

adult northern pike, it is possible to account for a total of 31 dead 

northern pike. A number of the northern pike had apparently jumped out 

of the water onto the ditoh banks. Others may have died from the strain 

of spawning; , or from injuries sustained durin6 the spawn.inf; act, or during 

the ha.ndlinf; at the weirs. All but about 10 oi' the northern pike estimated 

to have bone upstre~were accounted for. These 10 fish may have been 

~ This number includes the 50 northern pike that were estimated to have 

entered the ditches on the first night oi' the run, plus 60 fish that 
a.ncl those 

were taken for samples, found dead, mhec{6 fish) that escaped before being 

tagged and the J58 fish that were tagged. 

ea.ten by other fish, birds, turtles, or mi:ty have died and escaped notioe. 

It 11 also possible that poachers may have taken some of them. 

A period of 88 days elapsed in 1940 from the time that the first 

northern pike was taken in the downstream weir on its return to Houghton 

Lake, April 21+, until the la.st one h ud left the ditches on July 20. fifty­

one per cent of the northern pike returned to the laJce during the last 

seven days of April, 35 per cent returned in May, 13 per cent in June and 

l per cent in July. The fish on which these percentar:;ea were based in­

cluded the 28 northern pike captured in Vitch V (see note 2). ·sin 1939, 

the time the spawners spent in t he ditches varied widely. In 1940 the 

shortest number of days spent in the ditches by any one northern pike was 

4 days (April 23-26), t he longest period we.a 90 days (.April 22 to July 20), 

and the average was 23.9 days. Sixteen dead fish ~ere found in the ditches 

in 1940. Of the number of fish known to have been in the ditches, all but 
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43 returned or were accounted for in some way. Poaohers were k,1own to 

have been aotive in 1940 and part of the loss can no doubt be traced to 

them. 

Seven small northern pike taken in t he downstream trap in 1940 on 

t heir return to the lake had not been tagged. 'l'hese fish were all small 

enough to have passed between the slate of the weir. One of these fish 

had a clipped dorsal fin, which i ndicated that it was one of' the your..g northern 

pike of the 1939 hatch at this place. 

Growth of young no~thern pike 

Collections of the young northern pike used for growth determinations 

were taken in the ditches by seines, minnow traps and dip nets and from 

the weir. Collections were made every day, when possible. At times, 

however, sa:r.i.ples could not be obtained by any of the methods listed above. 

Since accurate measurements were diff icult to flake on sJ'!l.8.11. live northern 

pike, many oi' t.h.em, particularly in the earlier oollecti ona. were preserved 

and measured later in the laborator~; • The weekly average lengths of the 

combined samples from t he ditch and from the weir have been employed to 

estimate the early i rowth of the northern pike (Tables J and 4;. 

Certain conditions that tended to make the sar.apli~ of young northern 

pike selective as to t he size of.' t he fish t hrow doubt on t he reliability 

of successive aver&.f e lengths as pr ecise measures of growth. During the 

earlier pa.rt of the samplins period the continual addition of' newly­

hatched fhh reduced the average diffe rences to less than the probable 

growth of i ndividual fish. Samples taken from t he ditch were affected 

most severely by this source of error. The averae;e lengths of the earlier 

collections from t he weir. on the ot her hand, may have been somewhat high 
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Table 3 . 'l'he weekly average size of young northern pike 

in Peterson's ditches, 1939 

llumber Increase Average 
Number of in Total len•th in millimeter• of daily 

Date eamolea sam1>lea Minimum. Maximum Avera.£• averae:e increase 
.ltay 6 1 32 11 17 13.8 ¥. •• ~i:2 .llay 7-lJ 7 173 12 30 19.4 5.6 
llay J.4-20 6 79 17 42 28.5 9.1 l • .3 
llay 21-27 4 68 21 77 44.2 15.7 2.2 
M.a.y 2 8-J une ,3 4 l.41. .36 114 57.6 13.4 1.9 
June 4-10 5 92 37 129 105.5 47.9 6.6 
June 11-17 l 4 89 129 106.7 1.2 0.2 
June 18-24 4 52 .s4 178 127.4 20.0 2.9 
June 25-July 1 2 14 122 215 1S4.8 27.4 3.9 
July 2-8 7 225 54 21.3 16j.2 11.4 1.6 
July 9-15 7 190 94 229 162.7 -3-5 -o.5 
July 16-22 5 101 98 219 167.6 4.9 0.7 
July 23 l 16 107 191 l6o.4 J,-7.2 g,, .1.6 

Total rj, l.187 ••• • • • • •• ••• • •• 

~ Less than a week 

~ Four and one-half days 

Average 
daily 
increase 
bv month■ 

••• 
1.5 

(Kay) 
26 day1 
••• 
3.3 

(June) 
30 day1 

••• 
o-4 

(July) 
23 days 

••• 

• •• 
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Table 4. The weekly average size of ;young northern pike 

in Peterson's ditches, 1940 

Number 
Number ot in 

Date aamole1 sam.olea 

Kay4 l 14 
May 5-11 3 35 
May 12-18 2 52 
.May 19-25 .3 53 
May 26-June l 2 15 
June 2-8 4 70 
June 9•15 J 139 
June 16-22 5 52 
June 23-29 5 6 
June J O-July 6 6 J6 
July 7-l.J 7 17 
July 14-20 5 56 
July 21-27 3 15 
Aull:USt 22-2.h 2 3 

Total c;1 c;63 

\J' Less than a. week 

t,i'Two days - August 22 and 24, 

-JI Four and one-half day• 

~Thirty and one-half day• 

Increaae ATerage 
Total leni th in millimeter• ot daily 
Mininum Maxi'llllllll Averaize avera,ze increase 

a.5 12 10.1 ~ ... ••• 
10.0 16 13-.3 3.2 '1' 0.7 
17.0 22 19.1 .5.8 o.8 
17.0 31 23.1 4.0 o.6 

22.0 32 27.3 4.2 o.6 
28.0 52 39 • .3 12.0 1.7 
:n.o 8!; 50.9 11.6 1.7 
41.0 100 6.3.0 12.1 1.7 
64.0 1.34 88.o 25.0 J.4 
48.o 126 102.8 14.8 2.1 
92.0 136 111.5 8.7 1.2 
78.0 177 114.a 3.3 0.5 
97.0 166 124.1 9 • .3 ~1.3 

190.0 227 208.7 ~ 81,.6 2.8 

••• ••• • • • ••• • •• 

Average 
daily 
increase 
bv month, 

• •• 
o.6 

(May) 
28 daye 

••• 
2.1 

(June) 
JO da.ya 

••• 
••• 
1 • .3 

(July) 
27 day1 

••• 

• •• 
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because of the tendency of young northern pike to move downstream only 

after the attainment of a certain minimum she. Very few fish less than 

20 millimeters long were taken in the we i rs at po:dods when smaller fish 

were extremely abundant in the ditches. Cannibalism also tended to in­

crease the average length of' B&Jnples from the -weir since the smaller fish, 

deprived of their natural protective cover a.:nd conf ined in close quarters, 

fre quently were eaten by t he larger individuals in the trap. The average 

lengths of sa..·nples from both the ditches and the weir may have been too 

small in t he latter part of the sa.'D.plinr; period because, of the earlier 

migration of the individuals with the more precocious growth.'9' Data were 

6· ~ The relationship between eize and time of migration was not clear-cut. 

Althoug;h few fish migrated at a length of less than 20 millimeter s, large 

numbe r s rc~ained in the ~itches until thoy had become much larccr. Once 

a.11 the youn(; northern pike had passed the length of 20 millimeter·s, 

little cor relation could be observed between length and the tendency to 

move do-wnstrea.m. 

not available for the evaluation of the amount of error introduced by 

these sources of selection. Fortunately, some of t he sources tended to 

compensate each other. Nevertheless, it is believed that the estimates 

of growth provided by the data of Tables 3 and 4 should be considered 

minimal. 

The weekly average sizes of the young northern pike taken in the 

ditches during 1939 are recorded in Table J. The weekly average size, 

fluctuate a great deal, probably because of inadequate samples, therefore 

discussion is baaed mainly on the average daily increase in size. 
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Measurements were made on 1,187 young northern pike. Advanced fry. 

probably representing successive hatches, appeared in the daily collections 

from the ditches as late as May 13. Others possibly may have hatched 

after t liis date, but none were taken in any of our samples. During May 

the avera;;e size of young northern pike increased on the average of' 1.5 

millimeters per day. 'l'he increases were irregular in June, but averaged 

3.3 millimeters pe r day. Growth appears to have declined in July, the 

increase in size av6ra~ed just o.4 millimeters per day. Certain of the 

irregularities in the data are no doubt traceable to the small numbers of 

fish in the samples. A great divergence existed between the minimum and 

t he maximum lengths of young northern pike t hroughout the period of 

sampli.' ;g. \i ith few exceptions {when the samples were small ) , the minimum 

and maximum sizes of younf: fish increased from week to week. 

In 193~ the average size of the young northern pike taken in the 

ditches and in the weir increased at the rate of 1.8 millimeters pe r day 

during the 82 days between the estimated time of f'irst i hatching on May 3, 

7 
'-Y The first fry observed on May 5 v,ere estimated to have hatched about 

2 days earlier. 

until the ditches dried up on July 23. 

The maxim.um length attained by any ;young northern pike in the ditches 

durint; the 1939 total sea.son was 9 inches• This fish was taken on July 10 

and was probably not more than 69 days old. Its daily average rate of 

growth may be estimated therefore as 3 .2 millimeters. 

The average daily increase in the size of young northern pike during 

May, 1940, (28 days) wa.a o.6 millimeter• per day (Table 4). This average 

was 2.1 millimeters pe r day during June and 1.3 millimeters per day in July. 
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Cool and cloudy weather with fre quent rains may account in part for the 

slow gr01'th during !!ay. The average size of younc northern pike i!lcreased 

at the rate of 1.3 millimeters per day durinf; the 85 days from the time 

of hatching on May 4, until July 27, t he last day on whioh an adequate 

s&.lllple wa.s taken. Only three northern pike fingerlings were taken after 

July 27; one of them was caught on Aur,ust 22 and the other two on August 24. 

The largest northern pike fingerlins taken from the ditohe& in 1940 was 

caught on Aw;ust 22, and ha.ct a total lengt h of 8.9 inches. 

:Fifty young northern pike were ta.ken with a seine on June 17 in 

Ditch VII (se e F i t~• 1) which was not under obsat·vati on in 1940. The 

average total length oi' t hese fish was 100.7 millimeters; the length 

varied from 69 to 139 millimeters. They averaged just 33 millimeters 

larger than :iro1.mg taken on the ea.me date in t he ditches tnat were under 

observation (LJitches I-IV). One possible explanation for -this excellent 

growth is that Ditch V usually contains wate r the year around and may 

the:i·efore have ~ better food supply. The fact that minnows migrate up 

t his ditch from the Muskegon Hiver is particularly important. This more 

or less permanent stock of forage fish was su pplemented in May 1940 by 

several thousand minnows 2 to 4 inches in len,;t h t hat escaped from the 

tanks of a commercial minnow dealer. 

One hundred eight-five northern pike with an average total length 

of 20 .0 millimeters were taken from Ditches I-IV and placed in an ex­

periment al minnow pond at the Drayton Plains Hatchery on May 11, 1~39. 

This pond was stocked li t)era.lly with minnows of all sizes. On October 19, 

v,hen th i s pond was drained~ 10 northern pike were removed. 'fhe total 

length of t hese fish ranged from 11.25 inches to ll! .• 25 inches, and averaged 

12-54 i nches. 'rheir a.verar e daily growth wu 1.8$ r.iillimeters during the 

161 days they spent in the ponde 
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The remarkably rapid growth :made by the young northern pike is 

approached by only one other fresh-water fish, the northern long-nosed 

gar {Lepisosteus osseus) (Hubbs, 1921). 

Migration of young northern pike 

All of the young northern pike that migrated from Peterson's ditches 

in 1939 and 1940 were taken in a weir, measured and then were released 

in Hough~on Lake• More young fish moved downstream from the marshes to 

the lake on olear, bright days than on cloudy days. It was observed that 

the young p\k~ drifted along, either head or tail first or across the 

current, jnsi~ beneath the surface of the water. 

The first free-swimmin p_; fry were observed on the ai'ternoon of 

May 5, 1939. These young northern pike were all advanced fry with remnants 

of the yolk sac attao}1ed. 'l'he ycmne: fis h were found just below the surface 

oi' the water and when frightened darted i nto the weeds or dropped to the 

botto:rn. Young northern pike a ppeared to ha much more active, ,.,nd remained 

nearer the surfaoe of the water on bright, sunny days than on cloudy days. 

The first northern pike finc;erling;s ::n.oved into Houghton Lake from the 

ditches on Ua.y 12, 1935', a pproximately 10 days after hatching (see note 7). 

At this ·Gime their average total length was 19 millimeters• Of the total 

number of' fish that were taken in the weir in the 1939 season , 85.4 per 

cent migrated during the last 20 days of l i.ay, 8.6 per cent in June and 

6.o per cent in July ('!'able 5) • 

'l'he first newly-hatched fry in l9h0 were found on May 4, each hanging 

to plants by a thread from t.he adheaive organ. 'l'ho first free-swimming 

fry were observed on May 7. Durint:; the next f'ew weeks many fry and 



\. -24-

Table 5. The number of young northern pike migrating from 

Peterson's ditches into lioughton Lake in 1939 and 1940:1 by monthly period• 

19~9 ' .9Lo 
Number Porcentage Number Percentage 

Month tann of total taken of total 

May ~6,184 s,.4 ~372 24.9 
June 621 8.6 999 66.8 
July 4.34 6.o 121 8.1 
August ••• • •• 3 0.2 

. 
Total 7.219 100.00 Lh9S 100.0 

~-- May 12-31 (20 days) 

2 · 
~ . May 2.5-31 (7 daya) 
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fing;erlings were observed, and they appeu.red to be as numerous 1::1.s in 1939, 

when !ilany 1;tore adults s pawned in t h is area. 

In 1940 the first young northern pike were taken in the downstream weir 

on May 25, just 22 days after the first fry were observed in the ditches. 

This interval oi' time is in contrast with 1939, when the f'irst young 

northern pike moved down 10 days after hatching. At the time of the first 

1940 migration (May 25), t he total length oi' the fish averaged 23 milli­

meters. In the 194.o season, 24.9 per cent of the total run of fish entered 

the lake in the last 7 days in May (M.ay 25-31). 'l'he majority (66.8 per 

cent) entered the lake in June, 8.1 por cent in July and 2 per cent (J fish) 

in Aue;ust. 11.l t ogether 90.9 per cemt of the total run migrated to tht:1 lake 

during t he first 26 days of the run (May 25 to June 19). 

It appeara that the run of young northern pike was delayed about 

12 days longer in 1940 than in 1939. '.i'he only explanation that we can 

offer for this delay is that there were :r10re cloudy and oold days during 

May in l9h0 than in May of' 1939. In the 1940 season, o.r1ly 24.9 per cent 

of the total run of fis h entered the l ake from t he ditches durinE May 

(7 days), compared to t he 85.4 per cent thRt moved into t he lake during 

the last 20 days in May. 1939• 

Total number of youn5 northern pike mi grating to the lake 

Al together, 7,239 !'oung northern pike returned to the lake in 1939 

(Table 5). This number~represents the total production resulting from 

~ 
The number of migrating youne; no doubt would have been higher had not 

samples been taken from the ditches for the study of growth. 
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t he spawning of 108 f emales a ....-id 247 males. 

Dur i n ;.- the 19~0 s eason, l,!1.95 younc northern pike moved to Houghton 

Lake f rom t he mE..r she s (Tnble ~). '!'hese 1.'ish r epre r; ont t he tot al production 

result i ng from t he spawning efforts of 65 f ertdes and 81 males (see note 8) • 

It is not believed that t he smaller number of' spawnors in 194C accounted 

for the low production a s cou pared -~i th 193Y, 8ince t he examination of the 

ditches s hortly after hatchlng i n dicated y ouni; northern pike tc be as· 

abundant in 1940 as at the correspondin€; period of t he precedinr year. 

The greater abundance of' minnows anrl small perch in the ditches in 

1940 doubtless contribute to the lower production in that year. In 1939, 

minnows and small percr. (2 to 4 inches long) started to run up the ditches 

at about the tiJlle the northern pike fry vrnre hatching. These minnows and 

perch were allowed to ent er t he ditch for only one day. Samples of' these 

fish were taken at i ntervals and preserved for a later stomach analysis. 

Cursory examination of' a few of the perch revealed that some of them had 

eaten small northern pike. Peroh and minno~s were not prevented from 

runninr, upstream in 1940 because it was decided that to block off the run 

would upset natural condit i ons. Sample, of t he perch and minnows were 

collected and preserved throughout the summer but as yet their stoma.cha 

have not been examined. However, ther e ia li ttle doubt that the perch 

were partially responsible for the r educed production of northern pike in 

the ditches in 1940. 
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Summary 

l. An investigation was begun on the spe.vminG activities a.nd the 

early life history of the northern pike in the marshes and drainage 

ditches flowing Leto the North Bay of Houf;hton Lake in the spring of 

1939 and waa continued through that summer and the spring and swnmer of 

1940. 

2. All mi grating northern pike young and adults were captured 1n 

weirs. 

3. northern pike ap!"lwners usually ascend the ditches in the early 

spring as soon as the flow 0£ water from the ditohes opens a hole between 

the ice cover of the lake and the lake bottom. 

4. In 1939 , the spawnint migration covered a period of 24 days 

(Apr il 2 L0 .1i.p1·il 25). Li 1;140 the fis h entor~d the spawning; croui1ds over 

a period of 15 days lApril ') t o April 23). 

5. A total oi' 4~8 northern pike entered the ci.itches in l:,j;, as 

compared with 118 in 1940. The sex ratio waa l8£l males per 100 female• 

in l9JY and 1J6 males per 100 females in 1940. 

6. 'l'he average &ize of neither the males nor the females varied 

according to the time of entry into the spawning run. The average total 

length of female northern pike in 1939 was 23.5 inches while the males 

averaged 21.2 inches. In 1940 the female northern pike averaged 23.2 
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inohea total length. and the males averaged 19.8 inches. 

7 • No correlation could be found 'between the temperature of the 

water in the ditches and the number of fish that ascended. 

8. Ninety-five per oent of the adult northern pike entered the 

spawning area between 6,oo p.m. and ~,uo a.m. The largest number ot 

fish entered the weir in the 3-hour period between 9,00 p.m. and midnight. 

Only occasional strag{':lers entered during the daytime. 

9. The r elative abundance of the males tended to increase a.s the 

1939 spawning run progressed. The change of the sex ratio wa.a without 

def inite trend in 1940 although the femaba were somewhat more abundant 

toward the middle of the spawning run than at tho beginning. 

10. Observations indicated that the maturation of sperm and egg• of 

northern pike take• plaoe before the fish begin t.he spawning migration. 

11. Seven yearling northern pike that had been fin-clipped at Peterson'• 

ditches in 1939 were captured in the upatre&.~l weir in 1940. 

12. The &Terage daily inoreaso in the si&e of young northern pike 

in 193>' was 1.8 .millilnetere per day during the 82 da.ya a.fter hatching. 

In 1940 tho daily increase avera~d 1.3 millimeters per day during the 

85 days after hatching. 

13. In 1939 a total of 7.239 ;voung northern pike returned to the lake 

from the ditches. I n 1940 only 1,495 youn~ reache~ the lake. 

1.1.+. In 193;, and 1940 small min.r .. ows and peroh started to run up the 

ditches at about th~ time the northern pike fry were hatching. Cursory 

examination of' a few of. the peroh revealed that a few of them h11.d eaten 

small northern pike. The greater abundance of minnows and perch in the 

ditohe• in 1940 doubtlesa contributed to the lower production in that year. 
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15. The first northern pike fingerlincs moved i nt o Houghton Lake 

from. the ditches 011 May 12, 1939, approximately 10 days after hatch.int;• 

In 194-0, the first fry were taken in the downstream weir on :Way 25, just 

22 days after hatching. This apparent delay of 12 days in the 1940 run 

was probably aue to the colder weather in May ~f 1940 than in May of 1939. 
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