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In order to ascertain whether dip nets orerated durL'llg the "Newaygo 

Transfer" remove, for planting in the various upstream impoundments on 

the Muske z;on River, an appreciable number of the walleyes in the spawning 

run, a tagging operation was conducted in :Muskegon Lake between March 13 

and 31, 1953. During this period, 676 walleyes were tagged, before they 

migrated up the river to spawn. Recoveries, 42 in number, were secured 

by dip nets at Newaygo during the transfer. From the ratio of tagged to 

untagged walleyes in the dip net catch, a population estimate computed 

by the method described by Schaefer (1951) wns ma.de. It was concluded 

that in 1953, something over 100,000 walleyes migrated up the Muskegon 

River during the spawning season. The n1.:irnber transferred to the impound­

ments (7,661) amounted to less than 10 percent of the tota.l number of 

'MJ.lleyes present. 
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NUMERICAL ABUNDANCE AND EXTENT OF EXPLOITATION BY DIP NETS 

OF THE WALLEYE RUN IN THE MUSKEGON RIVER, 1953 

By 

Walter R. Crowe 

For a number of years the "Newaygo Transfer" bas been a bone of contention. 

between fishermen interested in fishing above the Newaygo Dam, and those whose 

fishing interest lies with that part of the Muskegon river system below Newaygo 

Dam, particularly Muskegon lake and the Muskegon River immediately above 

Muskegon lake. This controversy has been thoroughly reviewed and discussed in 

earlier reports (I. F. R. Reports No. 1142, 1210, 1222, 1247) and will not be 

considered here. 

Certain questions pertaining to the proper management of the important 

walleye sport fishery on the Muskegon River have remained more or less unsolved 

prior to the present investigation. Most of the biological questions oonoerning 

the fishery are fairly well understood. Detailed investigations by Eschmeyer 

( see references) from 1947 to 1949 have indicated that a most walleyes ascending 

the :Muskegon River to spawn originate in Lake Michigan and return to I.eke 

Michigan after spawning; spawning of walleyes does ooour in the Muskegon River 

below the Newaygo Dam. and for a distanoe of 5 miles downstream; same of the 

walleyes transferred to the various impoundments on the MuskB gon River oan and 
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do return downstream through the various dams; immature walleyes hatched in 

Hardy Pond or one of the other impoundments show an inclil'lation to leave the 

impoundments and move downstream, although present information on this question 

is somewhat limitedJ and the quality of the fishing in the impoundments is 

influenced by the numbers of fish transferred. 

Other questions, such as the numerical abundance of the run up the river 

and the extent of exploitation of this run by dip nets at Newaygo have remained 

unanswered. Investigations conducted this spring were direoted towards obtain­

ing at least partial answers to the latter two questions. Extent of exploita­

tion of the run by dip nets at Newaygo has always been a serious question, and 

to arrive at an answer it was suggested by Escl:uneyer (I. F. R. Report No. llll2) 

that at least 500 walleyes be tagged in Muskegon lake before their upstream 

migration. To quote from Esohmeyer's report, ttThe tagging of a large number of 

pike-perch (at least 500) in Muskegon lake or upstream from the lake, in 

February or early March, would provide good information on this point. The 

percentage of the total number of tagged fish recovered by dip nets at Newaygo 

would then indicate directly the approximate p,roentage of spawners migrating 

above Muskegon Lake which are taken during the transfer. The approximate total 

numbers of pike-perch moving upstream, a matter of great biological interest, 

could then also be estimated." 

Two earlier attempts to tag walleyes in Muskegon Lake were made. The first, 

March 30 to April 1, 1948, by a commercial fisherman using trap nets, resulted 

in 23 walleyes being tagged. The second attempt., in February 1949, by Institute 

personnel operating trap nets, was a dismal failure; no walleyes were tag~d. 

In March of 1952, it was reported to the Instittrlie for Fisheries Research 

that Mr. Ed Borchers, who seines carp from Muskegon lake under Conservation. 

Department permit, was catching walleyes in considerable numbers. Two trips 
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were made to Muskegon by an Institute party. On the seoond trip Borchers did 

secure a few walleyes, and eight walleyes were tagged on April 4, 1952. Until 

1953, insuffioient numbers of walleyes were tagged to provide any usable data. 

In 1953, arrangements were made to tag walleyes captured during Borchers• 

seining operations. It was also decided to supplenent Borchers• operation by 

trap netting in Muskegon lake. Table I gives the record for the tagging 

operation at Muskegon le.ke from Maroh 13 to 31, 1953. Figure l more graphically 

illustrates the distribution of' the tagged fish in Muskegon Lake. Most of the 

tagged fish were released in three groupss 245 near the mouth of the North Chan­

nel, 213 on the south side of the Cobb Plant, and 166 near the entrance of the 

dredged ship channel from lake :Michigan. The remaining 52 tagged walleyes were 

released at various other locations as indicated on the map. 

So that estimates to be made later would be more or less unbiased it was 

necessary that the sample of tagged walleyes should be representative of the 

whole populatiom (or at least that part of it which ascend the Muskegon River 

to spawn). ill fish tagged were measured {total length) and the sex of each 

individual was determined. In Table II tagged walleyes are compared with samples 

of "transferred" walleyes by length and by sex ratio. 

An examination of Table II reveals oertain similarities and differences 

between the tagged fish and the large sample of the transferred fish. Of' the 

7,661 walleyes transferred, 2,242 were measured and "sexed"; thus the sample 

amounted to about 29 percent of all the fish transferred. The measured sample 

of the transferred fish covered the whole transfer operation in time, and also 

included the fish from each of the dip nets on a fairly uniform basis. Every 

effort was made to sample the transferred fish (fish in the run) evenly, and 

there can be little doubt that the sample was representative of the fish 

captured by the dip nets. It is possible that the fish caught in the dip nets 



Date Number 
Tagged 

March 13 \¥33· 

16 5 

17 129 

18 70 

19 4 

20 2 

20 l 

21 l 

21 4 

21 30 

22 6 

23 ll 

24 26 
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Method of 
Capture. 

Seine 

Trap net 

Seine 

Seine 

Trap net 

Trap net 

Trap net-

Trap net 

Trap net 

Seine 

Trap net 

Trap net 

Trap net 

Table I 

Tagging record• Muskegon lake• March 13 to 31. 195~. showing 
method or capture and point of release of 676 walleyes 

Point of Release 

Middle Channel. Muskegon River. a:b Equipment Station. 

Muskegon Lake, off mouth of North Channel of Muskegon River. 

Muskegon Lake• just S.E. of mouth of North Channel, Muskegon River. 

Muskegon Lake. just S.E. mouth. North Channel• Muskegon River. 

Muskegon lake• s. of Cobb Plant, between mouths or Middle & South Channels, Muskegon River. 

Muskegon Lake. S. of Cobb Plant, between mouths of Middle & South Channels. Muskegon River. 

Muskegon Lake• West shore, just North of' Ship Canal. 

Muskegon I.e.ke• off mouth of' North Channel, Muskegon River. 

:Muskegon Lake• West shore, just North of Ship Canal. 

Muskegon Lake, just S.E. or mouth of North Channel, Muskegon River. 

Muskegon Lake. between Cobb Plant & Middle Branoh. 

Muskegon lake• West shore. just North of Ship CeJ:1&1. 

Muskegon Lake• West shore, just North or Ship Canal. 
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Fig. 1. Map of Musngon Lan. showiag method of ·capture 

and points of release for 676 walleyes tagged between March 

13 and Maroh 31. 1953. Muskego• Riftr ohalmels at east e11d 

Qt lake are draw:m. in a somewhat diagrammatic mu.n.er. Numbers 

within s~ols are numbers of walleyes tagged. 
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Table II 

Comparison o:f tagged walleyes with samples of "tre.n.sferred" walleyes by 
sex ratio, length range, and mean length (standard error o:f mean included). 

All lengths expressed 1n inches. 

Length Meaa 
Number Percent range length 

Tagged 

' 184 . z,.2 13.5.25.5 1a.3 + 0.16 
~ 336 49.a 16.5-30.5 20.3 + 0.13 
? 155 23.0 11.5-25.5 17.5 '.!: 0.18 
I:+ ? '16'9 50.2 11.5-25.5 17 .9 ,! 0.12 
all 75 100.0 11.5.30.5 19.1 ,! 0.10 

Transferred 

Q 1125 50.2 13.5.25.5 17.3 + 0.05 
i 1110 49.5 14.5-29.5 20.4 + o.o6 
? 7 0.3 11.5-20.5 14.6 + 1.24 
all 2242 100.0 11.5-29.5 18.8 ,! 0.05 

\¥one tagged walleye -ns not measured; thus lengths, etc. were determined 
:from 675 walleyes instead of 676 actually tagged. 

were ·not typical of the fish in the spawaing run, but we have no reason to believe 

that it is so. Perhaps the most striking feature i:n. the comparison of the two 

groups of walleyes, tagged versus transferred, was the large number of fish of 

undetermined sex among the tagged speoimeu. Also note (Table II) that the 

tagged males were somewhat larger than the transferred males. While the 

transfer was i:n. progress it was not difficult to see that among the fish being 

transferred there was a preponderance o:f smaller males. Also the percentage 

of reoogn.izable males in the transferred sample was much greater than it was in 

the sample o:f the tagged fish. Females appear to have been very nearly 

identical in both lots, both in size and abundance. Nearly all of the walleyes 

whose sex was not positively determined are thought to have been males. In the 
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field, sexes were differentiated by whether or not eggs or milt could be 

forced out by gentle pressure on the abdomen. If so, no problem existed. Many 

fish were "green", particularly those captured by trap nets near the mouth of 

the ship channel. These probably represented walleyes which had recently 

entered Muskegon Lake from I.e.ke Michigan. The sex of 11 green11fish was determined 

by relative size and plumpness. Those fish which were obviously plump, i.e. 

gravid, and of large or moderate size were called females. Other fish, of 

generally smaller size and less plumpness, were recorded as of questionable sex. 

The average length of the fish of unlaiown sex (17.5 inches) supports the con­

tention that they were probably males. The abundance of females recognized as 

such, in the two lots (49.8 percent and 49.5 percent) also suggests that the 

155 walleyes whose sex was not determined were :males. If the walleyes of 

questionable sex are combined with the males, and considered as males, the 

percentage of males in the tagged lot becomes 50.2, identical with the "transfer" 

lot. 

If the lengths of males in the two lots (tagged and transferred) are com­

pared statistically (t test), the difference in mean length of the two groups 

is significant at the 95 percent level. The same is true, though to a lesser 

degree, if the walleyes of unknown sex are included with the males in the tagged 

group. Females in the two groups, when subjected to the same test, showed no 

significant difference. Statistical comparison of the two groups, regardless 

of sex, again shows a significant difference. All of this means that the 

average difference in the two groups, though small, was genuine and probably 

did not come about; by chance alone. The difference in the two lots of fish, 

is not of sufficient magnitude to invalidate the representativeness of the 

tagged sample, especially sinoe it will be shown that tagged fish did become 

more or less mixed with the walleyes captured by dip nets for the "Newaygo 

Transfer." 
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The extent of exploitation. by dip nets. of the spawnilll.g run of walleyes 

is one of the most important questions concerning the management of the 11all­

eye sport fishery on the Muskegon. River system. If the.dip nets capture a 

large percentage of the fish reaching Newaygo. there might well be some 

justification for disoontinuiJlg·the transfer. or at least greatly reducing its 

scope. Again• if ollly a very small part of the run is transferred. upstroam 

interests might have legitimate excuse for demanding that greater numbers of 

fish be transferred. Numbers of fish captured by dip nets and numbers of 

tagged fish recaptured are presented in Table III. 

Table III 

Daily summary of walleye catch. and tag recoveries 
during "Newaygo Transfer"• April 4 to April 18, 1953 

Number of 
Date Dip net tags 

catch recovered 

April 4 569 1 
5 6~ 2 
6 7o4 2 
7 5C/7 4 
8 7C/7 0 
9 585 4 

10 715 6 
11 4ol g 12 885 
13 5(J"f 4 
14 357 2 
15 Z'/9 6 
16 2</l 0 
17 145 2 
18 106 0 

Total 7,661 42 

During the period of the transfer 7.661 walleyes were captured by the dip 

nets. an.d 42 of these were walleyes which had been tagged at an earlier date in 
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Muskegon lake. From the ratio of tagged to untagged walleyes in the total 

catoh by the dip nets it is possible to estimate the number of walleyes in the 

spawning run. 

Before turning to estimates of the walleye run in the Muskegon River in 

1953, a few observations on the distribution and recovery of the tagged wall­

eyes are in order. Certain questions naturally arise, (1) do the walleyes 

congregating in Muskegon Lake and moving up the river asoend as far as the 

NeW1.ygo Dam and thus become available to the dip nets? (2) did the tagged fish 

(and fish in Muskegon Lake or the Muskegon River at the time of the tagging 

operation) make the trip to Newaygo Dam quickly enough to become available to 

the dip nets during the period of the transfer? (3) were tagged fish mixed 

with the untagged fish both in time and space? (4) were tagged fish from the 

entire tagging operation equally represented throughout the period of recovery? 

Tables IV, V, VI and VII are presented to clarify some of these questions. 

Table IV indicates that tagged fish from throughout the tagging period did 

reach Newaygo during the period of the transfer, except that no individual 

tagged on March 31 (the last tagging day) had been recovered at Newaygo by 

April 18 (the last day of the transfer). Also note (Table III) that one or 

more tagged walleyes were captured on ea(?·h day of the transfer operation,. except 

on April 8, 16, and 18. Information summarized in Table IV does indicate that 

walleyes which were congregated in Muskegon lake before the spawning season do 

move up the river to Newaygo, and thus become available to the dip nets. Table 

VII, which shows the lapse of time in days between tagging in Muskegon Lake and 

recovery by dip nets at Newaygo, gives at least a partial answer to the second 

question. It appears that fish may make the trip from Muskegon Lake to Newaygo 

Dam, a distance of about 39 miles, relatively quickly, possibly in as short a 

time as 11 days. The average number of days required for a walleye to make 



Table 'IV Table V 

Summary of recoveries of tagged walleyes, 11howin.g Summary of recoveries of tagged walleyes, separated 
numbers of recoveries from each tagging day. by type of gear used to capture them for tagging. 

Date of Number Number Percent Tagging Method of capture, Reooveri~t a:b--
tagging tagged recoverecN/ recovered date Muskegon lake Newaygo 

Seine Trap net Seine Trap Net 

March 13 33 2 6.1 March 13 33 ••• 2 
16 5 1 20.0 16 ••• 5 1 

"-- 17 , 129 _ 11 e.5 17 129 ••• 11 
18 70 ,10 J.4.3. 18 70 ••• 10 
19 4 0 o.o 19 ••• 4 
20 3 0 o.o 20 ••• 3 
21 35 5 14.3 21 30 5 5 
22 6 l 16.7 22 ••• 6 l 
23 11 l 9.1 23 ••• 11 l 
24 26 0 o.o 24 ••• 26 
25 11 l 9.1 25 ••• 11 1 
26 7 0 o.o 26 ••• 7 
27 26 l 3.8 'Zl ••• 26 1 
28 28 0 o.o 28 ••• 28 

."' 29 30 0 o.o 29 30 .... •·•. .... 
·,, 30 229 9 3.9 30 229 ••• 9 l 

31 23 0 o.o 31 ••• 23 

Total 676 42 6.2 Total 491 185 37 5 

'¥All recoveries made by dip nets at Newaygo, April ~11 recoveries at Newaygo by means of.' dip nets, 
4 to April 18. All tagging done at Muskegon Lake• April 4 to April 18. 
March 13 to 31. 



Table VI 

Summary of walleye recoveries at Newaygo, 
separated by date of tagging at Muskegon. lake 

Tagging Number Number Percent 
date ta~ed reoovereJiJI recovered 

March 13-23 296 31 10.5 
24-31 380 11 2.9 

Total 676 42 6.2 

~11 recoveries at Newaygo by means of dip :net, 
April 4 to April 18. 

Table VII 

Summary of recoveries of walleyes showing time lapse 
in days between tagging at Muskegon, 
and capture by dip nets at Newaygo 

Time lapse, Number 
da s 

11 l 
12 ••• 
13 2 
14 1 
15 1 
16 6 
17 1 
18 l 
19 3 
20 2 
21 5 
22 3 
23 3 
24 4 
25 3 
26 2 
Zl l 
28 ••• 
29 ••• 
30 l 
31 l 
32 ••• 
33 ••• 
34 ••• 
35 1 

I 

~ 
I 
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the trip upriver and be captured by a dip net at Newaygo was computed to be 

20.9 days, (standard deviation 5.09, standard error of the mean 0.79). Thus 

we rmy say that the walleyes :make the trip from Muskegon Lake to Newaygo in 

something less than three weeks, for most "transfer" fish are not captured 

innnedia.tely upon arrival at the dip netting site. The wide variation in the 

number of days of lapsed time between tagging and recapture must have been due 

in part to the fact that it took 15 days to recapture 6.2 percent of the 

tagged fish. On e:ny particular day the rate of reoapture varied from o.o per .. 

cent to 0.9 percent. Apparently the dip nets catch only a very small percent­

age of the fish present on any given day, and therefore it is evident that 

there is, on the average, a lapse of several days between. arrival at the dipping 

area and oapture by dip nets. In other words, several days must be subtracted 

from the "time out" period in order to give the best possible estimate of the 

minimum length of time to make the trip. Further insight into the problem may 

be had by an examination. of Figure 2. From the figure it is apparent tmt fish 

in the earlier part of the run ma.de the trip more slowly than fish in the later 

part of the run; this is shown by the average, and minimum, number of days out 

for consecutive tagging dates. In fact, minimum number of lapsed days between 

tagging and recapture may be the best estimate for the average length of time 

required to complete the trip from Muskegon to Newaygo. This average can be 

computed as 19.3 days; or if reoords are used only for those tagging dates 

from which there were 5 or more recaptures the number of days required. for the 

trip beoomes 16.1. From these data it is concluded that spawning walleyes 

make the trip from Muskegon lake to Newaygo (39 miles) in something between 

16.1 and 20.9 days, on the average. 

That tagged fish were mixed with the untagged fish, more or less evenly• 

is apparent from Table III. Tagged fish were captured along with untagged on 
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,, . 

Fig. 2. Reooveries of tagged walleyes, 

by dip'nets at Newaygo, plotted aooording to 

date of tagging and number of days at liberty. 
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most days. However. Table V and VI show that this mixing was not random in 

spaoe and time. Seine-caught fish, all of whioh ca.me from the area where the 

Muskegon River enters Muskegon Lake (Fig. 1), were recovered at a rate of 7.5 

per hundred. while trap-net-caught fish, most of whioh came from near the 

entrance of the ship channel at the west end of the lake, were recovered at a 

rate of only 2.7 per hundred. Fish captured by seine (72.6 percent of the 

total) furnished 88.l percent of the recoveries; walleyes captured in trap 

nets (27.4 percent of the total) furnished only 11.9 percent of the reoaptUE"es. 

In time• the difference in rate of recovery is more striking; fish tagged 

between March 13 and March 23 (43.8 percent of the total number tagged) gave 

73.8 percent of the recoveries, while those tagged between March 24 and 31 

(56.2 percent of the total) furnished only 26.2 percent of the recoveries. As 

indicated in Table VI fish tagged during the e~rly part of the tagging period 

were recovered at a rate of 10.5 per hundred, while those from the later period 

were recaptured at a rate of 2.9 per hundred. If these variable rates of re­

capture, influenced by time and space. are subjected to statistical test 

(chi-square), there is a better than 99 percent probability that the difference 

in rate of recapture, as influenced by time (Table VI), did not occur by chance, 

and a better than 95 percent probability that the difference in rate of 

recapture. as influenced by space (Table V), did not occur by ohs.nee. 

Most methods of estimating populations, based on a ratio between narked 

and unmarked individuals in samples dra.Wll from the population, make certain 

basio assumptions. The population must be a closed unit• that is• it is not 

being augmented or deoimated during the period of the estimate. Marked indiv­

iduals must be randomly distributed through the whole population, or sampling 

must be unbiased. In this investigation the first assumption (of a closed 

population) is more or less satisfied. The spawning run of walleyes moving up 
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the Muskegon River between Muskegon Lake and the Newaygo Dam may be considered 

as a unit. The second assumption (even. distribution of marked fish, and 

unbiased sampling) was not completely satisfied as has been pointed out (page 16). 

It will be shown that this bias did not have too profound. an effect on the final 

estimate. 

One method, and perhaps the simplest, of estimating the number of walleyes 

in the spawning run is from the proportioR of tagged to untagged during the 

transfer. This computation would be 42/676 = 6.21302; therefore 7,661 • 6.2+ 

percent of the total run, and the total run (estimated)= 7,661/6.21302 X 100 • 

123,306. 

Similar estimates might be computed from the daily catch records from 

Table III. For example, from Table III it can be seen that for April 4, 5, and 

6 the total catch was 1,900 walleyes. During the same period there had been 5 

recoveries. The estimate for April 6 could be computed as follows: estimated 

population= total catch X number of marked fish= 1,900 X 676/5 
number of recoveries 

- 256,880 

Suoh estimates, computed by direct proportion, were made for each 3-day period 

of the transfer. They were, April 4-6, 2,56,880; April 7-9, 167,225; April 10-

12, 90,178; April 13-15, 69,459; and April 16-18, 185,224. The simple average 

of these periodic estimates is 153,793. 

other methods, somewhat more refined, for computing population estimates 

for fishes have been described by Schnabel (1938) and by Schumacher and 

Esohm.eyer (1943). By the Schnabel method an estimate of 119.724 was obtained, 

and by Schumacher and Eschmeyer's method the estimate was 120,807 .!. 19,402. 

All of the estimation techniques described above have one weakness: they 

assume either unbiased sampling or random mixture of marked with unmarked in­

dividuals. No correction for bias is included in any of the m,thods mentioned 

to this point. 



- 18 -

Schaefer (1951) has described an estimation technique which appears to be 

particularly applicable to the problem of determining the approximate numerical 

abundance of walleyes in the Muskegon River during the spawning run. In the 

abstract of his paper Schaefer says, "For some migratory fishes, which are 

marked at a point on their migration path and sampled at some other point, there 

exists, when the migration extends over a considerable space of time, a correla­

tion between time of tagging and time of recovery at the point of subsequent 

sampling. In such cases, the total number of fish marked or draw:a in subsequent 

samples cannot in general be regarded as random samples ot the whole population.. 

Where numbered ta.gs are used to mark the individuals. so that they may be . 

identified :individually bothwh•• tagged and when recovered in the samples, a 

· method of estimating N is suggested." As has been pointed out (page 19),time 

and place of tagging did have a definite effect on recovery rate. Schaefer's 

method makes allowance for suoh bias. For formulae and computation details tho 

reader is referred to Schaefer's paper. By this method an estimate of 113.882 

was obtained. This is considered to be the "best" estimate. Note that it 

agrees rather closely with estinates obtained by other m,thods. except for the 

average of the periodic estimates which are the least precise. 

Oonclusio:as 

The 1953 tagging operation. conducted primarily to determine the approx­

imate numerical abundance of the walleye run up the Muskegon River• an.d th!, 

extent of its exploitation by dip nets at Newaygo, has provided certain in.for­

mation which should prove useful in establishing policies for the management 

of the walleye sport fishery on the Muskegon River System, 

1. In 1953 the number of walleyes available to the dip nets at the dipping 

site below Newaygo Dam was something over 100,000. Less than 10 percent of 

these fish were transferred to the various impoundments• 
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2. Most of the walleyes, congregated in Muskegon Lake prior to spawning, 

ascend the river as far as Newaygo Dam. Small numbers may remain in Muskegon 

le.ke or return to lake Michigan without ascending the river. One walleye, 

tagged in Muskegon le.ke near the entrance to the ship channel on March 'Zl, was 

recovered in I.e.ke Michigan a few miles south of Muskegon on Aprill. 

3. Most of the walleyes make the trip from :Muskegon Lake to the dipping area 

(about 39 miles) in from 16 to 21 days. Doubtless there is a wide variation 

among individual fish in length of time required to make the trip. As concerns 

exploitation by the dip nets it is obvious that late arrivals and individuals 

which do not ascend the river as far as the dipping site do not become avail­

able to the dip nets; bub such fish are included in the population estimate, 

and properly so, because they are a part of the spawning run. 

4. In 1953, the sex ratio of the walleyes in the spawning run was one male to 

one female (50.2 percent males, 49.5 percent females, and 0.3 percent walleyes 

of undetermined sex). Average weight according to sex was determined for three 

lots of fish. Three planting-Ul'lit loads of walleyes were weighed on a platform 

scales (in a coal ye.rd) before being planted im. the impouadm.ents. The three 

loads contained widely varying and known numbers of nales and females. The 

average weights of males and females were determined by simultaneous solution 

of three algebraic equations. For the fish in the 1953 transfer, males had an 

average weight of 1.3 pounds, and fenales had an average weight of 3.8 po'Ul'lds. 
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Append:ix 

Certain observations and recommendations pertaining to the "Newaygo 

Transfer" are in order. Many of the following recommendations have already 

been submitted by Mr. Sharkey in his report "Newaygo Transfer - 1953," and will 

be mentioned o•ly briefly here. 

· 1. The graduated soale of payment f'or game f'ish 'captured by the dip natters 

should be discontinued. As recommended by Messers. Andersea and Sharkey, the 

rate should be changed to 25 cents per game fish. This would result in a 

possible maximum cost to Consum,rs Power Company of $2,500. During the period 

of' the transfer there exists a definite correlation between netting effort 

(and catch) and the price paid per fish. 

2. The sale of suckers under the present system should be discontinued. I 

believe the reasons for this reoonnnendation have been well covered by Mr. 

Sharkey in his report. Satisfactory means for disposing of the suoers under 

a modified system could perhaps be worked out. The sale of suckers bas been a 

feature of the operation for somo time, and if it is discontinued some people 

will certainly be disappointed. 

3. Mr. Sharkey has also recommended that a more thorough beforehand check be 

ma.de to try to anticipate the date of the early part of' the run. Results of a 

single test dip net should not be considered conclusive, Test nets, at least 

three in number, and separated by some distance should be put into operation 

during the latter part of Maroh (perhaps about Ma.rah 22 to 25) and operated for 

a. period of a.n hour or so each night, The transfer should be opened when the 

test nets begin to catch walleyes with some degree of success. 

4. During future transfers it is recommended that the Fish Division employee 

in charge of the operation collect certain biological data as an aid in 
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comparing rW&s from one year to another. About one third of the transferred 

fish (at least 2,000 walleyes) should be measured and "sexed" each year. The 

measuriag and "sexbg" should be spread throughout the period of the run., and 

fish from all net sites should be included in. the sample. Every effort should 

be made to make this sample representative. It is suggested that the fish in 

one unit-load be measured and "sexed" each day of the operation. Secondly, the 

supervisor of the operation should continue to check tor lamprey scarring and 

lymphooystis i.Dtection. As indicated in Mr. Sharkey's report, iJl 1953, 80 ot 

7,669 game fish transferred bore lamprey soars, and 30 of 7,661 walleyes 

showed lymphooystis. These jobs can be done quite easily and do not require 

too much time. Each f'ish must be examined for tags anyhow. 

5. My final recommendation deals with the possibility of' dispensing with the 

use ot dip nets. It is realized that one attempt (a weir in 1951) has already 

been. made, and I have heard that seining was attempted years ago. During the 

tagging operation at Muskegon I.eke, Mr. Ed Borchers of Spring Le.lee expressed 

an interest in trying to obtain. walleyes for transfer by means of a seine. I 

suggested to Mr. Borchers that there was too much current and too much water, 

particularly in the early spring when walleyes are present in the river in 

numbers. Ne~rtheless we (Borchers, Fukano, Crowe) did make a trip to Newaygo 

on March 22, 1953, to look for possible seining sites. Two possible sites 

were selecteds one immediately above the spill from the Newaygo Dam powerhouse 

where a reverse current is present, and the other on the north side of the 

river, immediately below Newaygo Dam, again where a reverse current is present. 

At that time (March 22) it was agreed that Mr. Borchers would be notified when 

the transfer operation commenced and it was his in.tentio• to try a couple ot 

seine hauls to test the practicality of seining. Either because Borohsrs 

decided, upon further consideration, that there was too much current or because 
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he had heard, via the "grapevine•" that the seining project was none too 

popular, he apparently decided to forego the attempt, at least this spring 

(April, 1953). Borchers did spend a part of one evening with me while the 

transfer was still in progress, and we again looked over possible netting 

sites. Borchers is definitely interested in trying to lear:a. whether -walleyes 

can be taken readily by seille, and I believe he should be enoourag'ed to do so. 

It is my intention to write to him, and arrange to meet with him at Newaygo iB. 

August or early September during the period of low water. Then it may be 

possible to seleot seining sites more judiciously. and Borchers might be will­

in.g to clean a site, or sites, for future operations. If' it is possible to 

seine effectively during low water, effective seining might also be possible 

during the high. water in spring. Consumers Power Company might be willing to 

shut off the dam. during the periods of actual seining. A:n.y e:x:perimerxt ing that 

Borchers cares to do will have to be done on his own time, with his own equip­

ment, and with his own employees, but I think we should be willing to authorize 

him to do some looking a.round, and some experimental seining, and the Depart­

ment should be willing to supply some supervision if necessary. I hope that 

plans can be completed for some test seining during the spring of 1954. In 

other words, during the 1954 operation we should plan to use the dip nets, and 

any fish captured by Borchers would supplement the catch of the dip nets. If 

Borchers can siene effectively, the operation might be conducted without dip 

nets (and the accompanying complications) in the future. Suoh a program would 

certainly cause some dissatisfaction among dip netters, but if the objective of 

the transfer is to move wa.lleyes to the impoundments on the Muskegon, and if 

seining could streamline the whole operation, it would bo most desirable. The 

job could then be done on a contractual basis between Borchers and Consumers 

Power Company, and the Department would have only to supply supervision (1 or 2 
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men) and i'urnish planting units to transport the fish. 

6. The present Fish Division policy on the Newaygo Transi'er {10,000 walleyes, 

or 15 nights of dipping) appears to be quite conservative insofar as exploita­

tion of the run is oonce~ned. On the other hand, such a number of adult wall­

eyes is possibly quite large enough to furnish reasonably good fishing in the 

impoundments (the transferred walleyes do return downstream) because they are 

available to anglers fishing in the impoundments over a more or less extended 

period of time. In the past, as judged from tagging returns, harvest of fish 

(walleyes) planted in the impoundme11.ts has been somewhat more intensive than. 

it has been for fish tagged and returned to the river. The fate of walleyes 

reared in the impoundments by natural reproduction needs further investigation. 

Present information indicates that many of these fish leave the impoundments 

and migrate downstream when they reach maturity, but more evidence on this 

point is needed. Continued investigation of this problem, and also on the 

ef'-fect on walleyes passing through the turbines, is planaed. 

Report approved by: A. s. Hazzard 

Report typed by: P. R. Darling 
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