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Studies involving the marking of yellow pikeperch in Michigan
waters are discusssed in the féllowing Institute for Fisheries Research
reportss No. 195, "Results of tagging experiments on Muskegon River, 193%2"
by Carl L. Bubbs; Né. 439, "Contributions to the natural history of some %
game fishes of Michigen, pa;ticularly the brook trout, Salvelinus f,
fontinalis (Mitchill), as determined by tagging experiments" by David S,
Shetter; Noe 11b2, "Observations on certain waters of the Mﬁskegon River
drainage with parti&ular reference to the annual transfer of adult yellow
pikeperch to these waters from the river below Newaygo Dam" by the writer;
and No. 1210, "Reproduction and migration of yellow pikepe;ch in Michigen'
by the writer. In addition, We F. Carbine and V. C. Applegate published
(1946) & report on receptures of pikeperch tagged in Houghton Lake.

The purpose of the present paper is to summerize briefly the results
of these and other studies involving the tagging of pikeperch in Michigan;

to present data concerning the contribution of introdueed pikeperch to the

catch in the Muskegon River impoundments, as determined by tagging studies;
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and to record certain observetions eoncerning the effect of jaw tags on
condition and growth rate of pikeperch., This report is in large part a
continuetion of I.F.R. Report Noe. 1142 and part 2 of No. 1210, to which

the reader is referred for an intreduetion to the problems here discussed.

Muskegon River Tagging Experiments
Each year for the past 26 years varying numbers (usually thousands) of

pikeperch rumning up the Muskegon River on their spawning migration fraﬁ

lake Michigan have been captured in dipnets below Newaygo Dam and traasferred
to upstream impoundments and to certain other waters of the drainage. This
annuel conveyance of fish around the dam is known as the "Hewaygo transfer."

During the 1932 Newaygo btransfer, 172 pikeperch Were‘tagged in the gxli
covers before being releassd in upstrsam areas, There were 3 returns (1.7
percent),

In 1947 and 1948 more extensive taggipg operations were undertaken.
During each of these years 1,375 jaw-tagged pikeperch were distributed among
the five major upstream impoundments. (These are, in ascending sequence:
Newaygo, Croton, Hardy, Rogers and Big Rapids.) The results have been
discussed in detail in X.F.R. Report No. 1210, and are hers summarized (to
Mareh 15, 1949) in Table 1,

During the first year following tagging, thers was a return of 15,7
percent from the fish tagged in 1947 and a return of 17.7 percent (to March
15, 1949) from fish tagged in 1948, The additional return during the second
fishing season from the fish tagged in 1947 was only l.3 percent. This low
return may be due to a high rate of mortality of the fish introduced into the

impoundments or to an extensive loss of tags from marked fish, The latter




Table l.--Summary of recoveries of tagged yellow pikeperch, Muskegon River, 1947 and 19,8,

Percentage
recovered
Number Percentage (April 16, Number Percentage
Impoundment released recovered 1948, to Total released recovered
where April, {to April March 15, recovery April, (to March
released 1947 15, 1948) 1549) (percent) 1948 15, 1949)
Neweygo 150 12,0 2.7 he7 300 1043
Croton 501 16,0 2,2 18,2 300 22,3
Bardy 200 26,5 1.0 275 300 2l 7
Rogers 500 12,0 0.2 12,2 275 13,8
Big Repids 2L 20,8 0.0 20,8 200 16,5

Totals 1,375 15,7 1.3 17.C 1,375 17.7
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possibility is considered wmlikely., It is of interest to note (Table 1)

that the percentage of returns from each impoundment during the second

year after tagging is inversely proporticnal to the distance of the reservoir
from Lake Michigan (which is clearly the source of most fish ascending the
Muskegon River). In view of the proclivity of pikeperch to return downstream
through the power dams (see I.F.R. Report No. 1210), one may suspect that

the hazards to survival inerease with the number of dams which must be passed
to reach the originael habitat,

During the 23-month study in the Muskegon River, downstream movement
through dams was demonstrated by recovery of 61 tagged fish which survived
passage through Newaygo Dam and 28 which negotiated Croton Dam. Seventeen
passed down through Hardy Dam, 88 through Rogers, and 38 through Big Rapids
Dem, Pikepereh which passed through more than one dam between the time of
release and re-capture were as follows: Big Rapids and Rogers, 12; Big
Rapids, Rogers and Hardy, 1; Rogers and Hardy, 6; Hardy, Croton and Newaygo,
2; and Croton and Newaygo, 21,

Of 100 pikeperch stocked in the small impoundment above lMorley Dam in
the Little Muskegon River on April 13, 1948, 12 were xfecovered near the
place of relsase and 1 was recaptured above Croton Dam, after passing through
Morley Dam and moving 21 miles downstreame

Of particular interest among ths returns from the Muskegon River is a
report recently received of the recovery of two tagged pikeperch in early
June, 1948, near Porter Beach, Indiana, in Lake Michigane One of these had
been released just below Croton Dam on April 1li, 1947, and had passed

through Newaygo Dam and traveled a minimum distance of 163 miles to reach
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the point of eapture., The other was tagged in Muskegon Lake on March
30, 1948. It had moved about 11k miles to reach the point where recaptured,
Of 31 recoveries (10.l percent) from 292 tagged pikeperch released
below Neweygo Dam in 1948, 7 were taken in various portions of the river,
li were caught in Muskegon Lake, 12 were trapped by coumercial fishermea in
Lake Michigan within a two-mile radius of Muskegon, and the remainder had
meved to other areas in Lake Michigan, These returns, comparsd with returns
from the impoundments, indicate & substaﬁtially higher percentage of return
to the angler's ereel (during the first year after tagging) from fish
transferred to upstream impoundments than from fish whieh are mot transferrede
Returns during future years from the two groups of fish (transferred and not
transferred) will be observed with interest, however. It seems likely
thet fish not exposed to the hazards of (1) remowval from their native habitat,
(2) transfer by tank truck to upstream areés, and (3) downstream migration
through power dams, would contribute to the anglar'sAeatch in larger numbers
and over a longer period of time than fish which aie exposed to such hazards,
It is of interest to note that over 6l percemt of the recoveries from
tagged fish released below Newaygo Dam were from Lake Michigan. The
numbef of recoveries from this water is somewhat unusual when viewed in
the light of returns from tagged pikeperch released in other Great Lakes
waters. Doan (1942) obtained a retura of only 1.8 percent from 1,248
pikeperch tagged in Lake Erie, and there was a 2,0 percent returan from
198 pikeperch tagged in Saginaw Bay by the Institute for Fisheries Research
in 1942,
The effect ef the Hewaygo transfer on the sport fishery in the

Muskegon River impoundments, in the river below Newaygo Dam, and in



6-
Muskegon Lake is a matter of vital comcern to many anglerse. Certain aspects
of the preblem, together with a description of the waters concerned, are
presented in I.F.R. Report No. 1142, Further observations having & bearing
on the problem were made in 1948,

For the period extending from May 1 to September 30, 1948, a cresel
census was conducted on the Muskegon River and Muskegon lLake, In additien
to securing information on species composition of the cateh and quality of
fishing, an objective of the census was to determine what pereentage of
the cateh of pikeperch in the Muskegon impoundments was contributed by
transferred fish. During the eensus period the creel census clerk;//
spent two days each week at Muskegon Lake, one at Newayge Pond and the
sections of stream immediately below it (in Newaygo County), one at
Croton Pond, one at Hardy Pond, and one day each week diviﬁed between
Rogers and Big Rapids ponds. The work schedule was arranged to distribute
the census days at each water about equally among the seven days of the
week, during the five-month period of the census., For each water (except
Muskegon Lake) a work day extending from 7:00 a.me to 4200 p.m, was
alternated wifh one extending from 11;00 a.m, until 8:00 p.m., so that
bcth morning and evening fishing might be about equally represented.

The results of the ereel censusg/in the impourndments are brought
together in Table 2, The census obtained by the creel census clerk is
separated from that compiled from reports turned in by 21 volunteers
(boat liverymen, guides and interested anglers) who cooperated in the

project,

\1/ Floyd Simonis of the Institute staff.
V//Com.piled by Howard Loeb of the Imstitute staff,




Table 2,-<Sumary of an intensive oreel census on the impoundments ef the Muskegon River, May 1 to September 30, 19488

: Brook, '
Number of ii’rz;};;ﬁ: Ii{;.u:l??.;gef fgm?z:h Catech Northern :ﬁ;& Yellow 2 1%;&’;%?2?*’ TnTore zﬁiéi' }:" f:'_e" .
Impoundment anglers wnsuccessful  hours caught per hour pike trout perch Native ___Tagged  Untegged _size ] bass _b‘a:;’h z‘;’:g‘m‘ zgﬁ" %::1: ljlacki Bulle
Census by cresl census clerk: | | rapple . head Catfish __ Sucker Carp
Nowaygo 89 7543 27345 38 0.1, 3 8 "6 Tl 1l L L 3 N
Croton 319 5840 1,(128.0 342 0.30 9 2 176 86 | 7 9 56 10 . . . s ] ves 7 eos
Herdy 21 76.2 75945 106 0.1k 3 ces 28 51 5 3 L7 6 0o eee oss 6 N - © o
Rogers 133 8l.2 L30.5 38 0.09 2 ves 3 9 L 3 . L - | . 3 ) u; ::: eee L 0ve
Big Rapids 17 6lis7 350 19 0454 3 vos 1 ovs .os 9 cos o
—Total TTe ‘ 8.7 2,0626.5 —51;'[ 0.21 20 2 16 152 17 17 117 _ 20 eee k 5 S A— . aé . 2 - f "
Census by boat liverymen and others: . Native and " Tnders - — S 32 _ses_
Newsy go 231 36 1,904.5 . 331 0.17 2 S 39 trapsforred: .Tiigf».?fl Si%g_d_ » .
Croton Tho 351 1,316.,5 2,33k 05k 65 1 1,587 210 28 65 o8 3 3 . “ ;; ';; . °; oes eos eoe
Rardy %55 el 3,896.5 1,106 0.28 ? S - 913 16 119 58 1 vos 1 28 3 . 5 l o
Rogers 120 5343 : 5)411,.5 116 0,21 8 9 35 . 1 10 1 5 . iy _ . l : ~; oot vso 1
~Tobal 15755 ECAN 16,608.0  5,507 030 _ & 072,006 o3 55 257 135 5 55 R SR} g > e
Grand total 2,527 1846 13,288.5  L,Li30 0433 10l 109 2,292 1,110 | 72 37L 16l 5 37 23 156 s ; : 3:’ 2
1

»}/ Not inecluded in caleulation of catch per houre
é/ Fifty-two rainbow trout, Ll brown trout.
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Significant to the pikeperch problem in the impoundments is the fact
that 3l percent of the total catch recorded by the oreel census clerk
(26 percent in the combined census) consisted of yellow pikeperch. This

highly important contribution to tﬁe cateh is exceeded in numbers (but
probably not in weight) only by the yellow perch.

It is of further interest to note that 9.2 percent of the fish examined
by the creel census clerk were tagged, and an additiocnal 8.2 percent were
recognizaeble as fish which had been transferred (recognition of transferred
fish, by observing frayed caudal and dorsal fins, is discussed below).
Judging by this sample, 17 percent of the fish caught were introdnced
during the Newaygo transfer, whereas the remainder (83 percent) were native
fishe

A total of 55 (5.5 percent) of the 998 pikeperch reported in the-
volunteer census was tagged., Since untagged transferred fish are not
readily recognized by untrained observers, no separation of these was
made by the volunteer elerks. In 1948, 3,565 pikeperch were transferred
to the impoundments and 1,375 (38.6 percent) of these were tagged. One
may thus multiply the number of tagged fish'reported in the volunteer census
(55) by the factor 2,6 to determine the approximete number of transferred
fish which were included among the pikepereh reported in the census. This
indicates that sbout 143 (1L.3 percent) of the pikeperch reported in the
volunteer census were transferred fish, if it is assumed that tagged and
untagged fish are equally vulnerable to a baited hook, (This was not shown
in figures based on the census clerk's reports., He found 17 tagged fish

emong 32 transferred fish encountered., Judging by the factor given, 2.6,
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there should have been as many as 27 untagged transferred fish among
those examined by him.,)

It should be noted that the movement of some tagged fish out of the
impoundments during the fishing season does not inwvalidate the above
computation. It may be safely assumed that proportional numbers of untagged
transferred fish also moved through the dams, so that the percentage of
tagged fish in the cateh should continue to be representative of the con-
tribution of transferred fish to the impoundment fisheries.

It is elear, from the above data, that between 80 and 85 percent of
the pikeperech caught in the Muskegon River impoundments betwesn May 1 and
September 30, 1958, were native fish,

From the reports submitted by the cresl cemsus clerk one may estimate
roughly the tetal eatch of pikeperch in the Muskegen impoundments during
the year., TFrom all sources, 219 tagged fish were reported caught by
anglers in the impoundments during the 1948 season. Of these, the creel
census clerk found 17 during the eourse of his regular census, or, in
other words, may have eensused 17 (7.8 percent) of the year's pikeperch
fishing, He reported a total of 184 pikeperch caught; if this constituted
7.é percent of the total, about 2,350 pikeperch were caught in the impounde
ments during the summer, The same computation for the volunteer census
yields an estimate of about 4,000 pikeperch caught,

The figures shown are based on the assumption that tagged and untagged
(transferred and native) fish were caught throughout the year in the same
proportion in which they appeared in the summer creel eensus, It is also
based on the assumption that all tagged fish caught were eventually rsported

by anglers, which is assuredly not true. TUnreported tagged fish caught
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would reduce the proportion of the fishing covered by the intensive
census (as computed ebove) and thus would increase the estimate of tqtal
fish caughts As a result the estimates given are probably strongly
conservetive.

The swmuery given in Table 2 reveals that 2,527 anglers were contacted
and 13,288 fishing hours were included in the combined censuse A total of
L,L,30 fish waes taken at the rate of abwut one-third fish per hour. The
higher catch per hour and the lower percentugs of unsuccessful fishermen
reported in the volunteer census reveal a commonly observed tendency on the
part of anglers to £ill out creel census slips only after successful fishing
tripse

Yellow perch were taken in the largest numbers, followed by yellew
pikeperches Rock bass and smallmouth bass were commonly teken and northern
pike added variety to the catchs Rainbow and brown trout contributed
heavily to the ecatech reported by guides fishing the stretch of stream above
Neﬁaygo Reservoir (for convenience creel reports for the unimpounded portions
of stream above each reservoir were included with those from the impounded
ares), Other less importent species included pumpkinseeds, black crappies,
bluegills and largemouth bass. Some suckers, a few bullheads ard eatfish,
and one carp were reported,

The residence.of fishermen using the Muskegon River impoundments
during the summer of 1948 is shown in Teble 3 (combined census)e Seven
states and 31 Michigan counties are represented. Besides showing the
extensive area from which fishermen are attracted to the Muskegon ime

poundments, the table indicates the importence of these waters to residents
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Teble 3e=«Residence of fishermen, Muskegon River impoundments,

May 1 to September 30, 1948,

State or ecounty Number of fishermen

Florida 8
Illinois 66
Indiena 298
Iowa 2
Ohio 265
South Dakota 6
Wiseonsin 2
Bay .
Berrien L5
Branch é
Calhoun 28
- Clinton 3
Eaton 5
Genesse 35
Gretiot 8
Hillsdsle L
Ingham 30
Ionia L5
Iron 6
Isabella 8
Jackson 20
Kalamazoo 38
Kent 827
Lenawee 9
Mecosta 132
Montecalm 10
Muskegon 18
Newaygo ' 2h8
Osceoclea 2
Otsego 3
Ottawa 6
Roscommon 13
Saginaw 20
Ste Joseph 16
Washtenaw é6
Wayne 30
Wexford 1
Van Buren 1
Unknown 254

Total 2,527
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of Kent County (particularly Grand Rapids). Most outstate residents
came from Ohic and Indians.

Creel census records (combined census) teken in the Muskegon River
below Newaygoe Dam (in Newaygo County) aré surmarized in Table L. Anglers
contacted totalled L1, They took 768 legal fish in 3,590 hours of fishing,
for an average catch of 0,21 fish per hour. The table reveals the out-
standing importance of pikeperch to the fishery here during April and May
and the importance of smallmouth bass during July end August. Pikeperch
are of reletively little importance in the fishery during other months of
the year, although some undersized emd small legal-éized fish are taken
during the summer months. Perhaps these are fish moving toward Lake
Michigan from the upstream impoundments, although this possibility remains
as yet unconfirmed,

The residences of outstate fishermen contacted ig the Muskegon River
below Newaygo Dam were as follows: Indiana, 175; Illinois, 26; Ohio, 1ll;
and Wisconsin, 8+ Counties in Michigan whieh were represented were:
Newaygo, 8L; Kent, L49; Calhoun, 25; Ottawa, 18; Kalamazoo, 12; Iron, 6;
Van Buren, 6; Clinton, Genesee, MNuskegon, Jackson and Wayne, 3 each; and
Wexford, le The residence of 22 anglers was not recorded.

Further study of Table 2 reveals that 39 percent of the pikaeperch
reported by the creel census clerk were under legal size (1L inches in
total length)e For the volunteer census (in which sub-legal fish were
not always recorded) this percentage was 2, Although these numbers do
not appear as excessive as reports of individual anglers might sometimes
lead one to believe, the occurrence of unusual numbers of undersized

pikeperch in the cateh from Muskegon impoundments has been a socurce of
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Table ly,~-Summary of intensive creel census, Muskegon River below

Newanygo Dam, Newaygo County, Michigan, 1948,

Apfil Mey June July Avgust September Totals

Number of anglers contacted 31 342 6 11 5l 17 L51
Percentage of fishermen unsuccessful 29,0 23,7 100.0 9.1 38,9 17.6 26,2
Total hours fished 271 2,770 7.5 102 363 76 355895
Total legal fish caught 55 515 ees 29 123 L6 768
Catch per hour 0,20 0.19 0.0 0.28 0.34 0.61 0.21
Speciess
Brook trout eee 1 ose vos coe eve 1
Rainbc# trout 2 22 oo 3 L 1 32
Browm trout ove 5 ces 1 o 0o é
Northern pike 13 1 oss oo 1 1 16
Yellow perech ves 2 ese ces 10 18 30
Yellow pikeperch Lo  L59 eve 6 13 5 523%
(Yellow pikeperch, undersized)%/// ses  (22) ove 3y 7 (1) L3)
Sauger ese 11 ese 73 18 oee 32
Largemouth bass ees 80> ese oo ess 2 2
Smallmouth bass ere 2 ese 12 72 8 aly
Bluegill ess 2 s ess ess 1 3
Rock bass cos 9 one ces L 7 20
Black crappie ees cos ese ese oo 2 2
Suckers oo 1 oo eve 1 1 3

3//Not included in totals.
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inquiry and complaint by anglers for at least the past 10 years. This
is particularly true of Hardy Reservoir, where L), percent of the pikeperch
reported in the intensive census of 1948 were under 1l inches in length,

In August, 1947, gill nets were set in Hardy Reservoir, in the vicinity
of the dem., Forty-four of 58 pikeperch taken (mostly in gill nets with
graded mesh) were in the three-year age group and averaged 1%.8 inches in
length. Oniy 5 fish frem older age groups were teken and the catch showed
Y striking dominance of undersized fish (Fig. 1)» The fish appeared to
be in good condition, with moderate amounts of mesenteric fat; the growth
rateé/exceeded the tentative state average for the species, indicating that
the population is not stunted. Taken together with the persistent reports
by fishermen of large numbers of undersized pikeperch being caught, the
observed abundance of fish of thisz size near the dam, and the fact that
considerable numbers of large transferred pikeperch pass through the power
dams, these data provide grounds for suspicion that native pikeperch may
also pess downstream, possibly during about their fourth year of life.

During two periods of the summer of 1948 small trap nets were set
in Hardy Pond with a view to capturing a large number of pikeperch for
tagging, so that any downstream movement which might occur could be detected.
Between May 28 and June 1lli, 107 native pikeperch were tagged (18 of these‘
were taken with hook and lime, but no legal pikeperch were taken during the
engling period) and from August 2l to September 6, 186 were taken., Three
were taken by fishermen at other times during the summer and tagged by the

ereel census clerk, In addition 2 were tagged in Croton Pond and 6 in

z

% Determined by William C, Beckmen of the Institute staff,
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Hewaygo Pond. The tagged fish averaged 12,8 inches in length; 76 percent
were under legal size,

The rather unususl structure of the pikeperch population in the reservoir,
as revealed by the trap netting, is shown in Table 5 and Figure 2, where the
size groups and origin of the pikeperch caught are differentiated, Untagged
trensferred fish were recognized by the marked fraying of the caudal and
soft dorsel fins characteristic of fish transferred during the Newaygo transfer,
This fraying is illustrated in Figure 3, whieh shows the fins of a Lake
Gogebic fish which hed been trap-netted and tagged in May, 1947, and was
recaptured in July of that year, It is believed that all fish transferred
to the Muskegon impoundments are recognizable to the experienced observer
throughout the first fishing season following transfer. The constant
opportunity for comparison with tagged fish (caught in thé trap nets) which
wers lmewn to hava been transferred, further facilitated recognitionrof
the untagged transferred fish.

The trep net catches show thet few native fish exceeded 16 inches in
length, and most native fish takern were undersized., All pikepereh of large
size (18 inches or more) which were caught had been transferred from the
river below Newaygo DPam, Their presence indicates that the nets were taking
fish of all sizes (although some fish under 12 inches in length escaped
through the mesh of the traps), and thet if larger native fish had been
present, they should have beeﬁ taken,

Fifteen two-yearecld fish collected during the netting operation
averaged 12,6 inches in length; this exceeds by over ome inch the tentative

state average for pikeperch, thus adding evidence to the information obtained
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Table 5.-«Size classes and origin of yellow pikeperch caught in trap

nets set in Hardy Pond, 1948,

Size range _Numbers of pikeperch caught

(total length Native Transferred

in inches) June August June August Total

8,0 =~ 9.9 1 1 ove . 15

10.0 = 11.9 9 52 ess 61
12,0 « 13,9 19 125 0ss ese 1
14.0 = 15.9 L7 1 1 62
16,0 = 17.9 13 vee 1 9 23
18,0 = 19.9 3 10 13
20,0 = 21,9 ove ess 5 6 11
22,0 - 23,9 ese s 6 7 13
2.0 = 25.9 eae ese 5 2

26.0 - 27.9 voe ees 3 3 6
28,0 « 29.9 ese ess 1 era 1
Totals 89 205 2l 38 356
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Figure 2. Origin of pikeperch ceught in trap nets set in Hardy Pond, 1948,
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during 1947 that“stunting is not involved in the problem here conecerned,

To gain further insight inte the problem, & river guide at Hardy Pond
aend enother at Newaygo Pond were requested to preserve the viscera of
pikeperch caught by their fishing parties, Containers and preservative
were provideds The object of the ecollection was to determine whether
mature pikeperch remained in the reservoirs or disappeared before reaching
naturity.

The results of the study are shown in Table 6, Ninety-one percent
of the fish examined were from Hardy Pond, Of 119 female fish examined,
only 10 percent had reached meturity at the time of capture; over 92
percent of the males were mature, (Differentiation of meture and immasture
males in midsummer is diffieult and may be subjeet to error., However,
meturity of females may be determined with facility, using characteristies
outlined in I.F.R. Report No. 1210.)

It is noteworthy that 90 perceﬁtbof the females oceurring in this
sample were caught by anglers before spawning once, The remaining 10
percent may have been composed entirely or in part of transferred fish
(viscera of fish from the two origins were not separated), It seems
evident that nearly all native femsle pikeperch are lost to the population
before reaching sexual maturity, as a result of angling, downstream
migration, or death from unknown causes. Males, which ordinarily meture
at least a year earlier in 1life than femsle pikepefch, mature sexually
in the impoundments but do not attain the sizes which one might ordinarily
expect them to attain under the conditions present there.

During the 1948 fishing season, 3 tagged native fish of legal size

were reported by fishermen in Hardy Pond. At least 60 marked legal-sized
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Table 6.-~The sex and degree of maturity of legalesized pikeperch

teken by englers in two Muskegon River impoundments, 1948,

Maturity of gonads

—__ TFemales — Meles
Impoundment Immature Mature Immature Mature
Hardy Pond aly 10 9 100
Newaygo Pond 13 2 ovs )
Totals 107 12 9 106
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fish were available to them throughout much of the fishing season, this
meny having been tagged in early Jume (see Table 5). This rate of ex-
ploitation 5 percent) ig not in itself excessive, and on the basis of
present information cannot be held responsible for the unusuel scarecity
of mature femeles in the population, The 3 marked legal fish, together
with 3 marked sub-legal fish reported caught by anglers, were taken in
Hardy Reservoir, There is as yet no direct evidence that downstream
migration of native pikeperch occurs, It seems clear that further tagging
of native fish should be undertaken in the near future, in order to obtain
further information concerning the rate of exploitation of native pikeperch
by englers, and the occurrence of downstream migration.

The deta obtained to date permit the inferenee that transferred
femnle pikeperch eonfribute heavily to the reproduction of the speeies in
the Muskegon impoundments, Only about 5 éercent or less of the females
transferred in 1947 and in 1948 were fully spent; in 1947 about 30 percent
had not yet begun to spawn at the time of transfer; in 1948 this percentage
was 51, Only one transferred pikeperch has been reported which was re-
sorbing its eggs; Muskegon River pikeperch transferred to a hatchery pond
in April, 1947, spawned successfully during that year even under conditions
thought to be unfavorable. It seems probable that at least some of the
transferred fish spawn successfully immediately or soon after transfer,
and, in view of the scarcity of mature native females, that their progeny

contributes materially to the numbers of pikepereh found in the impoundments.
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Tegging Experiments in Inland Lakes

For many years pikeperch and other game fish have been transferred
each spring from the Cheboygan River below Cheboygan Dam to upstream
waters of the Inland Waterway System, Cheboygan and Emmet ecounties, in
an operation known as the "Cheboygan transfer.” In 1931, 213 pikeperch
were tagged before transfer but only 3 recoveries (1.4 percent) were
obtained, In 1932, 2,15l fish wers tagged and 29 recoveries (l.3 percent)
were reported, Fish of both series were marked by the attachment of tags
to the gill covere The longest time interwval between taggiﬁg and recapture
was 193 days.

During the 1942 Cheboygan transfer, 568 pikeperch were jaw-tagged.
Recoveries extended over a seveneysar period (1942-1948) and equaled
10.}4 percent, Imn general»there was a wide dispersal from all points of
releass, Results are discussed in detail in I.F.R. Report No, 1210,

On April 28 and 29, 1948, 300 native pikeperch were jaw-tagged in
Burt Lake, whieh is in the Inland Waterway System. By March 15, 1949,
2ly (8 percent) of these had been recaptured by anglers, Nineteen were
taken in Burt Lake, 1 in Pickerel lLake, 1 in Indian Eiver, and 3 in the
Sturgeon River,

A total of L,L00 pikeperch was tagged in Lake Gogebic in May, 1947.
During the first year following tagging there was a return of only 66
fish (1.5 percent). This low return occurred in spite of extensive
publicity given the project and the presence of a crsel cemsus clerk on
the lake throughout the summer, From May 15, 1948 to March 15, 1949,

there were additional reports of the recapture of 83 fish (1.9 percent).
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The low total return (to date) of 3.) percent during the 22-month period
is puzzling, particulérly since there was an 11.6 percent return (over

8 three-year period) from 95 pikeperch tagged at the Lake Gogebic weir
in 1940, However, 6 of the 11 fish recovered were caught in the pool
below Bergland Dam, where fish passing through the weir apparently
tended to concentrate and where fishing pressure is usually heavy during
the spring. ILake Gogebie is lightly fished end the returns indiecate a
low rate of expléitation of the large population of pikeperch present
there, In contrast, an early cropping of pikeperch, soon after reaching
logal size, was revealed in heavily fished Houghton Lake, where Carbine
and Applegate (19h46) obtained a 19-psrcent recovery during a two-year
period from 100 pikeperch tagged in 1939 and 1940,

In conneetion with the Newaygo transfer, 375 tagged pikeperch wers
released in the Newaygo lakes in April, 1947, The results are summarized
in Table 7. One planting of 50 fish in Pieckerel lake yielded a return
of L2 percent during the nearly two-year periocd (to March 15, 1949).

In Brooks Lake there was a return of only 5.3 percent from a planting
of 75 fish, The return from all four lakes (combined) was neariy 22
percent, The recaptures reveal that introduced pikepérch move about
freely among the north Newaygo lakes (Pickerel, Emerald, Sylvan and
Kimball) but that little movement occurs between the south Newaygo lakes
(Hess and Brooks), No fish is known to have regained the Muskegon River
from either group of lakes, although they are connected with the river
by small outlet streams,

A total of 103 pikeperch was tagged in East Twin Lake, Montmorency

Coumnty, by Walter Crowe in comnection with a study undertaken there in
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Table 7.e-Summary of recoveries of marked yellow pikeperch,

Newaygo lakes, April, 1947, to Marech 15, 1949,

. Recoveries Recoveries
(pereent) (percent)
| April, 1947 April 15, Total
Number to April 1948 to March recoveries
Lake planted 15, 1948 15, 1949 {percent)

Pickerel 50 38.0 11s0 l2.0
Emeorald 150 17.3 2.7 20,0
Hess 100 8.0 oess 806
Brooks 75 53 oo 53
Totals 375 15,2 6.7 21.9
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1939, Although details of the work ers not awailable at present, it

is interesting to note that after a lapse of several years during which
no tagged pikeperch were caught, 3 were taken by anglers fishing through

the ice during the winter of 1949, nearly ten years after tagging. The

fish ranged from 21 to 23 inches in length at the time of recapturse.

The Effect of Jaw Tags on Pikeperch

The effeet of jaw tags on the survivel, growth rate, and condition
of fish is a matter about which there is considerable controversy. It
is generally felt that some effect is exerted by tags, but the extent or
exact nature of such effect is not known, A few observations having a
bearing on this protlsm were made in connection with the tagging studies
deseribed above.

On April 18, 1947, 48 pikeperch (2l tagged and 2l untagged) were
placed in Pond No. 19 of the Lydell Hatchery, Comstock Fark, Among the
tagged fish were 12 males and 12 females, with an average length of 20,3
inches, Eight were tagged with No. 3 strap tags around the lower jaw,

8 with No. 3 strap tags around the maxillary and premaxillary, and 8
were marked with large-sized "Hasco" sheep ear tags around the lower jaw,.
The untagged fish were composéd of 1l females and 10 males; their average
longth was 20,2 inches,

Sucker fingerlings and fry were added to the pond for feood, as
reguired,

The course of the experiment may be followed by reference to Table
8. On July 22, 3 months after being placed in the pond, 21 tagged and

22 untagged fish remained, It is interesting to note that 18 of the




Teble 8.-<Sumnary of results of pikeperch tagging experiment, Lydell Hatchery, 1947-19.48,

including condition factor (k).

April I8, 1047 July 22, I9L7 November 10, IOL7 —June 3, 10LB September 3, 10L3
Total Total . Total Total Total
Tag Large length, length, length, length, length,
number Sex jaw tags inches inches inches k inches k inches k
576 F J 22,1 2l.8 2l.7 0.92 voe
ST7 M J 21.8 21,7 XY oee oo Y X ovs
578 F J 22.6 22.L|. 21,9 1.% eve eoe Y see
579 M J 22'0 21.6 [ X X L XN ] [ XX J LN X 3 [ XX ) (A X 3
580 F J 22'1‘- 21'8 ode [ X N J [ X J [ XN ] L X X ] [ XN J
581 F J 22,3 21.9 22,0 1.04 ove
582 M J 21,0 20,7 20.9 1.69 20.6 1.9 2044 1.3l
585 M J 21.9 21.5 2006 1.03 ese ose coe XY
Nunber % tags, .
lower jaw
! 0
20 M j 16,6 16.8 17.7 1'11‘9;/ 17.3 1.36 17.9 1.38
21 M 3 1947 19.6 19,9 vor 19,9 1.28 20,1 1.36
22 M j 19.9 1907 2001--‘, 1038 eee ece oo oce
27 M 3 16,1 16.1. 17.1, 1oy 17.2 1.75 17.5 1.1
28 M j 19,0 18.7 o cee 0o e XX eece see
29 F 3 19.8 19,6 21,0 1,57 20,8 1,3© 21,1y 1.6
5}4 M j 12,7 13,0 ]J-I-o5 l.71 1)4..).2. 10)42 ees o¢e
35 M j 15.3 oas L 2 ) [ X X1 [ XN ] [ XN 3 dee L X & J
Number 3 tags,
premaxillary
23 M m 22,1 22,0 23,0 1.54 22, 1, 2249 .
2}_‘_ F m 25.8 [ 2 N ) ?Q. .“:l ..'Z .%? .C? 10%?
25 F m 21.0 20.5 eoee XK XX (X X ] (X XY XX
26 F m 21,1 20.? 2193 1'32 TR} XXy ece ecse
30 F m 21.6 21.2 ey oes X LYY oee oee
31 F m 20.3 20.0 20.9 1.%8 20,7 1.L0 eca oce
32 ¥ m 22.5 Y oee X e ®oae eoe cee © ese
33 F m 1906 19.2 20,2 10)-!2 e eee sce cee
Tei¥og sonaitite actar 2l 21 15 1.6 8 L3 6 138
Untagged fish alive and
average condition factor 2l 22 16 1.L2 12 1,22 10 134

\1/ Stendard length omitted by error; k not computeds
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tagged fish had becoms reduced in total length, 2 had gained slightly,

and the length of 1 had remained unchanged. The average loss of length
as determined from summation of gains and losses of each fish was 0.2l

inches; based on the average length of the survivors this loss was 0,28
inches, whereas the average length of the untagged survivors had become
reduced by 0,27 inches.

On November 10, 15 tagged and 16 untagged fish remained, Ten of
the tagged fish showed a gain in length during the swmere The lengths
of 5 (eaéh tagged with a large size jaw tag) continued to be less than
in April, when the fish were placed in the éond.

On June 3, 1948, 8 tagged fish and 12 untagged fish remained, All
suriiving tagged fish had again suffered a loss in total length, as
compared to measurements made in late November. Presumadly this loss,
apparently resulting largely from breakage and fraying of distal elements
of the eaudal fin, had agein occurred due to handling, No portion of
the growing season had intervened between November and Jume to allow for
any substantial repair of the damsged area,

On September 3, 16 1/2 months after the beginning of the experiment,
6 (25 percent) of the tagged fish and 10 (41 percent) of the untagged
fish remained, With the exceptioh of ons fish with a large size tag
which never durling the course of the experiment regained its original
length, all surviving tagged fish had gained slightly in length during
the previous growing seasone

Weight and standard length of all fish were taken on November 10,

197, Jume 3, 1948, and on September 3, 1948, so that conditiond/might

2
éy/; (condition factor) = (Weight in grams)O
(Standard length in millimeters)?
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be computede The results (Table 8) show that tagged fi’sh were in
about the same or slightly better condition than the untagged fish
during the last 10 months of the experiment, It is observed that on
November 10, when 15 tagged survivers resmained, the fish tagged with
large jaw tegs were in almost wniformly poorer condition (ene exception)
than fish tagged with small tags, The lone survivor to later dates
suffered a progressively decreasing condition factor after November 10,
The only mexillary-tagged fish surviving the experiment had lost its
tag (by a elean break through & point near the center of both the maxillary
and premaxillary bones) just previous to the time of the last measurement
(September 3, 1948)s, It should be noted that li of the 6 marked fish
surviving the experiment were tagged with a small jaw tag around the
lower jaw, A coenclusion favoring this type and location of tag may not
be justified, however, because the fish so marked were smaller in
average size than the others, and 7 of the 8 fish concerned were males,
Among untagged fish, 6 males (60 percent of the original number) and
in females (29 psrcent) survived, Five of the 6 surviving tagged fish
wore males. Seven of the 8 maxillary-tagged fish, which showed up
poorly in the experiment, were females, A better rate of survival of
male than female fish in this study is indicated,

An unexpected development in connectior with the hatchery experiment
was the occurrence of reproduction in the pond in both 1947 and 1948,
On November 10, 1947, 1l young pikeperch averaging 9.8 inches in length
were removed from the pond and on September 3, 1948, L young fish

averaging 6 inches in lemgth were found,
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In the Muskegon River during 1948, 21 pikeperch which had been
transferred to Hardy Pond from ths river below Newayge Dem in April,

1948, were recaptured in trap nets during the spring and summer of that
year. Thirteen others taken by anglers were measured by the creel census
elerkes The fish were measured on measuring boards of idemtieal design

both at the time of tagging and of recapture, by the same persons who
measured the fish at the time of tagginge The results ars shown in Table 9,

The total length of 21 of the 3l fish measured was less at the time of
recapture than when released; one had gained in length; for the remsinder
the two measurements were identical._ It sesms clear that most pikeperch
suffer a loss in length after tagging and transfer., In the specimens examined
this amounted to an average of 0,16 inch. The loss appeared to be accentuated,
rather than diminished, by late August, wheﬁ a good share of the growing
season had presumably passed.

Five tagged pikeperch which had been tagged and transferred in 1947
were recaptured in the Newaygo transfer of 1GL48, presumably after having
regained their native habitat (Lake Michigen) sometime during the swmmer,
The fish showed an inerease in tobal length 6f between 0.6 and 0.8 inch,
Four were tagged with maxillary tags and one was marked with a large jaw
tags On the other hand, a 2l-inch fish which was transferred to Croton
Pond on April 23, 1947, and caught by an angler in Newaygo Pond on July 12,
1948, hed the same total length on both dates (both measurements were made
by the erseel census clerk). Reliable measurements of other fish which had
spent over a year in the impoundments were not obtained. Measurements

reported by anglers were of doubtful accuracy and wore not used in the study.
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Table Qe.==A comparison of tetal lengths in inches of pikeperch at the time

of tagging and at recapture in Muskegon River impoundments,

~Total length

at time of Total length Increass Date of

Teg tagging at time of in length, length Method of
number (April, 1948) recapture inches measurement capture
2170 2.5 2hiols 0,1 May 28-June 1l Trap net
2228 21 qL}, 21 03 =0.1 do do
2275 22.3 22,2 =01 do do
2278 20,5 2045 0.0 do do
2822 2kl 2.2 =0e2 do do
2933 19-)4- 1901—}» 0.0 ~ do do
90L8 21.3 21,3 0.0 do do
8770 1807 1806 =01 do do
0119 20.1 20.1 0.0 do do
2187 2li,7 2lie3 «0.3 August 2li-Sept. 3 Trap net
2199 21.7 21.l; ~0e3 do do
2202 21,.% 22,0 0.7 do do
2212 26.2 25.7 0.5 do do
22ho. 20.2 . 19.8 «0Oaly do do
2268 21.3 2141 w0e?2 do deo
2270 2442 23,8 =0l do do
2272 20.).} 20.2 =02 do do
2657 19.7 19,6 «0,1 do do
8773 21.3 21.3 0.0 do do
8787 22,8 22.6 -0e2 do do
9056 21.7 21,6 0.1 do do
2167 27.0 2644 -0.6 June 12 do
2hg2 2043 20,3 0.0 June 13 do
2571 ‘ 279 27.5 -Cuby June 15 do
2155 26,5 26,1 -0.1 June 19 do
87L5 261 26,2 0.2 June 19 do
9065 2100 21.0 0-0 June 19 do
8575 16,8 1945 =0e3 June 20 do
2}475 19.6 19.3 -005 July 1 do
8627 25.1:. 2300 ’0.1} July 1l do
28L6 16,0 16.0 0.0 July 3 de
2970 22,9 22.7 ~042 dJuly 3 do
2259 20.5 20.5 0.0 August 13 do

Average Q.16




-32

In 1948, for example, 29 of 178 (30 percent) of the measurements reported
by anglers showed an inecreass in lemgth of over 0.5 inch or a loss of over
0.7 inch--both rather unlikely in the light of measurements of tagged fish
recaptured in trap nets (Table 9). Fishermen reported losses of as much as
3,6 inches and gains as large as 8.5 inches,

Eschmeyer and Jonss (19L1) observed a loss in length after tagging
among fish of several speéies in Norris Reservoire. They found that the
lengths of tagged fish recaptured by fishermen at the opening of the season
tended to be several millimeters shorter than measurements of the same fish
at the time of tagging, & few weeks earlier, They attributed the loss to
shrinkage during the interwval between tagging and recapture, but made no
mention of the condition of the caudal fin of the fish concerned,

A total of 37 pikeperch which were tagged in Lake Gogebie in May,
1947, were recaptured in trap nets and remeasured in October, Omly 2 of
the tegged fish examined showed & loss in length during the periocd; the
measurements of 2 were the same; and the remainder had gained in length
(Teble 10)., For the group, the average increase in length was 0.65 inch,
Seventeen females had a greater average inerease (0.82 inch) than the
20 males examined (0,51 inch), which conforms with the gemeral growth
pattern for the two sexes in‘Lake Gogebie, although it is a slower rate
of growth than occurs in untagged fish of similar age groups.

The average condition fector of the 3L taegged fish from Lake Gogebie
(Table 10) was 1,69, or slightly higher than the aversge condition facter
of 4O untagged females (1.65) and 66 untagged males (1,66) which were

within the same length range as the tagged fish and which were caught in
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Table 10,--Condition (k) and growth in total length (inches) of tagged

pikeperch in Leke Gogebio, May to Octecber, 19L7.

Total ~Total k
Tag length, length, Increase (at time of
number Mey, 1947 October, 1947 in length recapture)
Females
1379 21.0 21.2 0.2 1.75
2600 16,3 17.h4 1.1 1,82
261k 16.7 17.5 0.8 1.5%
28% 20.}-} 2005 0.1 1,81
3258 18.2 16.9 1.7 1.83
3268 18,6 19.6 1.0 1.6L
31,88 16.8 17.5 0.7 1.6k
3906 18,2 18.9 0.7 1.80
3018 17k 19,0 1.6 1.69
6562 17.2 18.8 1. 1.76
6599 18,5 19,2 0.7 1.91
6659 18.2 19.7 1,5
6665 17.8 18.3 0.5 1.50
6690 19.0 19.k 0.k 1.58
6819 18,2 18.6 Ouly 1,64
7113 18,2 18.2 0.0 1.60
Average, fomales 0.52 1.09
Males
—3&5 18.2 16.2 1.0 1,72
756 .6 15.9 1.3 1,62
760 16,0 16,7 0.7 1.75
822 15,0 15.6 0.6 1.L7
883 15,3 16,0 0.7 1.h7
1067 17.6 17.7 0.1 1.72
1069 16,1 16.L 0.3 1.61
1226 18,7 18.8 0.1 1,76
1232 1567 16.L 0.7 1,61
1963 1h,7 16.0 1.2 1.76
2112 18,9 18.8 =01 1,76
2532 18.0 18.0 0.0 1.85
2729 15.7 16.8 1.1 2.06
3122 18,0 18,1 0.1 1,67
268l 16,5 16.8 0.3 1,77
3995 15.4 15,8 0.l 1,54
6318 16.2 16.7 0.5 1.71
6606 18,2 18.0 «0e2 1.69
7105 16.0 16,4 0.y 1.75
| 7172 1}-}-02 15.1 0.9 105}
ﬁmkverage, males 051 1,69

Grand average 0.65 1,69
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the trap nets at the same time. Pikeperch, both tagged and untagged, were
in excellent condition at the time of the study, as may be Jjudged by Figure
L;, which shows the rich supply of mesenteric fat in the body cavity of a
pikepereh which had borne a jew tag for about five months.

Some consideration should be given to & comparison of the effectiveness
of the types of tags used in the studies discussed above. In this comnection,
results of experiments in 1931 and 1932 in the Inland Waterway System end
in the Muskegon River serve to condemn the opercle (gill cover) tag for
marking pikeperch. In both areas the experiments were followed by studies
involving the use of jaw tags, which produced much higher returns extending
over much longer periocds of time., It is very probable that opercle tags
are lost sometime during the first season after tagging, whereas at least
some jaw tags appear to remain in place indefinitely (mearly ten years in
East Twin Lake, for example),

In the Newaygo transfer of 1948, a total of 1,750 fish was tegged.

Of these, 435 were tagged with No., 3 strap tegs around the maxillary and
premaxillary; L60 were tagged around the lower jaw with this tag; and 855
were tagged with large-sized jaw tags, described above, Considering the
first 267 recoveries during the season following tegging, the return from
upper jaw tags was 1lljsQ percent; from small lower jew tags, 1l.7 percent;
end from large lower jaw tags, 17.%2 percent (Table 11), The percentages
are inconclusive evidence of the superiority of large tags, however,
since upper jaw tags showed a better percentage of returns in twoe of the
four waters in which both were used. However, the small lower jaw tag
produced fewer returns than the other two tags except from the 50 marked

fish released in Pickerel Lake, During the second fishing season there






Table 1l,-«A swmmary of tag returns from yellow pikeperch, with reference to size and location of tags,

in the Muskegon River drainage, 19L7.

Number 3 tags,

Number 3 tags,

THasco" (large size)

upper Jjaw : lower jaw tags, lower jaw All tags
Number  Percentage Number  Percentage Number ~ Percentage Numbsr  Percentage
Water tagged of returns tagged of returns tagged of returns tagged of returns
Newaygo Pond 50 12,0 39 Te7 61 U8 150 12,0
Croton Pond 10k 19,2 11L 13,2 283 15.9 501 16,0
Hardy Pond 50 18,0 L9 16.3 101 3067 200 2h.0
Rogers Pond 163 1h.1 140 93 197 11,2 500 11.6
Big Rapids Pond ess ese 1k 1.3 10 30.0 2l 20,8
Pickerel Lake oes con 12 5040 38 3he2 50 3840 "o’i
Emerald Lake oo 29 13.8 121 18.2 150 17.3
Hess Lake 68 10,3 32 301 vos ceo 100 840
Brooks Lake 31 6.5 Ll 6.8 75 6e7
Totals L35 1.9 L60 11,7 855 173 1,750 1543




were 9 returns (2.0 percent) from small jaw tags, 11 (1.3 percent) from

large jaw tags, and only 3 (0.7 percent) from maxillary tags. The returns
are too few in number to permit a conclusion thet maxillary tags are less
durable then lower jaw tags, although these percentages, together with

the observed less of a maxillary tag in the hetehery pond experiment (see
above) end the occasional observation in nature of pikeperch which have

lost maxillaries or premexillaries or both (without apparent harm), might
lead one to believe soe. The improved showing of small jaw tags during the
second year may be related to their use on fish of smeller size than the

fish marked with the other tags. Also, a larger percentage of the smaller
fish were meles, which tended to show a better return than femsless A

total of 672 males tagged in 1947 yielded a return of 17.6 percent; 1,059
females gave & return of 14.8 percent. During the second year the returns
continued to favor males {l.6 percent) over females (1,1 percent). Mortality
of females after the transfer may he somewhat greater than males, Of 19
tagged pikeperch found dead after the 1947 Newaygo transfer, 13 were females.
Twelve of these had not begun spawning (i.e., were green) at the time of
transfers
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