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ABSTRACT

Four-, efght- and twelve-inch muskel lunge fingerlings were stocked at The rate of 4/acre in four

Vilas County lakes in 1976 and 1977, and thelr subsequent survival and growth were evaluated. Short- and
long—term survival of all three size groups was simllar In Arrowhead Lake for fish stocked in 1976, while
short- and iong—term survival for muskel lunge fingerlings stocked in Arrowhead Lake In 1977 was highest for
stocked 12~inch fingerlings. Survival was also highest for the |2-inch fingerlings stocked in Brandy and
Johnson lakes In both 1976 and 1977, while survival of all three size groups in Sparkiing Lake was
negligible both years, Growth of the muskel lunge fingerlings stocked in Mrowhead Lake was better than the
growth of fingerlings in hatfchery rearing ponds. The good survival and growth of flngerllings stocked in
Arcowhead Lake can probabiy be atiributed fo the low denslty of northern pike and other potential predafors,
and an abundant supply of young-of-the-year yel jow perch tn 1976 and 1977. The yei low perch probably
provided a food source for the stocked muskellunge and served as a buffer from wou |d-be predators.

This study Indlicated that smail muskellunge finger lings (approximateiy 4 Inches) can contribute to a sport
fishery when stocked In a lake with a low density of predators and a good supply of suitable forage. |t s

recommendad That only large (12 inches or targer) fingerlings be stocked where there Is a moderate-to-large
northern pike {predator) population.
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INTRODUCT 1ON

The Increasing expense of hatchary production requires that fish management fechniques be Investigated and
developed to reduce propagation costs wlthout sacrliflicing the contribution of the hatchery product to
angllng. One way To decrease the costs of The current muskeliunge (Esox masquinongy) propagation program In
Wisconsin would be to harvest and distribufe the hatchery-reared fingerTings af smalier sizes. Much of the
expense of the program is the result of obtalning live food to ralse the fingertings to larger lengths,

Unti!l recently, Ilttle research was conducted fo determlne the survival of muskeltunge flngeriings in
relation to their size at stocklng., Johnson (1982} reported no signiflcant difference between the survival
of small muskellunge fingeriings (6.5- to 11.0-Inch) vs., large muskellunge flngerlings (8.5~ to 13.0-inch)
In several studies conducted betwsen 1972 and 1975, The difference In tetal length betwsen the maximum
tength of the “smali fish group” and the minlmum length of the "large fish group® was usualiy only C.1 Inch
in most of the trials and may have confounded the results of the study. In other work, Johnson {]1982)
reported better survival of 9.5-inch finger!lngs when compared with 2.%-Inch fish In elght lakes ranging in
slze from 42 to 5,000 acres,

The present study was designed to evaluate the survival of 4-, 8- and 12-Inch stocked muskei lunge
fingerlings In four Vllas County lakes and determine what factors may have been Important to their
subsequent survival. The slze groups were chosen for fwo reasons. Flrst, the number of muske! lunge In the
hatchery ponds Is usually reduced In late June by stocklng the flsh when they are approximately 4 lnches
long. Thls procedure decreases losses due to canntbalism and reduces the amount of food +hat the hatchery
must supply Yo fish. Secondly, In the past few years most of the fish managers have requested flngerlings
that are at least 8 inches In length, and many request fish up to 12 inches long.

STUDY AREA

Four Vilas County lakes were selected for this study because of thelr simllar size (<150 acres}, easy
access, proximity to Woodruff, and similar water chemlstries (Fable ). Arrowhead, Brandy and Johnson {akes
have stmliar chemical and physical characteristics and are connected by a stream which flows out of
Arrowhead Lake, through Brandy Lake, and Into Johnson Lake. Sparkling Lake Is simllar In size and water
hardness f{as Indlicated by alkallinity and conductlivity values) to the other lakes but |s a seepage
(tandlocked) lake havlng water of much higher transparency.

Brandy Lake had the greatest density of rooted aquatic vegetation when compared to the other study lakss,
followed by Johnson, Arrowhead and Sparkiing lakes (Table 2). Only six macrophyte species were observed ‘in
Sparkling Lake and sach was classifled as scarce.

The flsh communlties cbserved durling spring and fall boom-shocking coliections {(fall 1976 through fall 1979)
varled considerably among the study lakes (Table 3). The flsherles of Brandy and Johnson lakes could be
characterized mostiy as Esocld-Centrarchid-Catostomid complexes, while the flsh communlty of Arrowhead Lake
was doT;nafed by Esocld-Percid specles. The Sparkling Lake fishery was basically an Esocld-Percid-Centrarchid
community. :

TABLE |. Morphoiogical, chemical and physical data on the four study lakes In Vllas County,
Wisconsin,*®

Methy!

Surface  Maximum Orange Secchl Disc

Area Dopth Water Alkallnlty Conductivity Transparency
Lake {acres) (ft) Source {ppm} pH  {umhos @ 77 F) . )
Arrowhead 99 43 spring 38 6.8 99 10.5
Brandy 1o 44 dralnage 36 6.6 87 9.5
Johnson 18 42 drainage 45 7.4 98 6.0
Sperk!lng 127 64 sespage 25 7.4 92 30.5

*Data from Black et af, (1963).
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TABLE 2. The relative abundance of rooted aquatic macrophytes In the study lakes on 20 July 1976,%

Lake

Sclentific name Common Name Ariowhead Brandy Johnson opark g
Equlsetum sp. Horsetal | s - - -

soetes sp. Quillwort ~ - c s
gggﬁg_s?. gaffafé c c c -

arganium sp. urree s c
NaJas flexills Slender nalad a a c s
PotamogeTon pectinatus Comb pondweed c < - -
P, amplifolius Largeleaf pondwsed a a a -
. graminsus Grassieaf pondweed c c s s
P. %ﬁTHZHFE§ RIbbonleaf pondweed a c s -
P. RobbinsiT Fern pondweed - a a -
P. prasiongus Whitestem pondweed - a s -
P. zos?er[gormls Fiatstem pondwesd ¢ c c -
Sagittaria sp. Arrowhead < c s -
ETodea canadensis Waterweed s ] a -
Vaillsneria amerlcana Eel grass s - - -
Dutichium arundTnaceum Pond sedge s - s -
ETeocharls sp. Splkerush s - ES -
Scirpus sp. Bulrush s s s -
Calla palustris Water arum - - - ]
ErTocaulon septanguiare Pipewort - - s -
FPontederla cordata Plckerel weed ¢ c - -
Juncus spp. Rush s a - -
FoTygonum amphibium Water knotweed - - 5 s
Ceratophy | Tum demersum Hornvor+ = c ¢ -
Nymirhaea odorata Fragrant water |ily a - a -
Nuphar varlegatum Bulihead pond |ily c < - -
MyricphylTum exalbsscens Spiked water mitfoll - a a -
Utricularla vulgarts Great bladderwort s - - -
LobelTa sp, Lobella - - - s
Relative abundance of alt

rooted aquatic macrophytes c a C-a s

*s = scarce, ¢ = common, a = abundant.

TABLE 3. Relative abundance of +the gamefishes and panflshes
observed In the study lakes during fail electrofishing runs from

1977-79.

Relative Abundance** of Fish In Study Lakes
Specles Observed* Arrowhead Brandy Johnsoh Sparking
Clsco P no p no
Northern plke p a c RO
Muske! lunge c p < c
Blueglil p a a no
Smallmouth bass no no no c
Largemouth bass p c c no
Black crapple c a c o
Yellow perch a p C ¢
Walleys P p P c

*Common names from Scott and Crossman (1973).
**no = none observed, p = present, ¢ = common, a = abundant.
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METHODS

Each lake was stocked in 1976 and 1977 with 4~, 8- and |Z-inch muske! lunge fingeriings (Table 4). Al
fingerilings were fin clipped without apesthesta and were held overnight in a hatchery trough before

stocking., At the time of planting, a sample of the fingerlings (thirty 4-inch, fwenty 8-inch, and ten
12-Inch) were held in a 4x3x3~ft cage In vach lake without food to assess immediate mortality as a result of
stress from fin clipping, fronsportation, handling and stocking. Surface water temperatures were recorded +o

the nearest 0.5 F in each lake on each stocking date,

During 1976 the entire shoreline of each lake was electrof|shed with a 230-volt AC boom shocker
approximately one month after each size group was stocked to determlne mortal ity during +he first month., In
addition, the number of surviving muskelfunge of eack size group stocked In 1976 was estimated In each |ake
every fall and spring beginning with the fall of 1976 and continuing through the fall of {979, The survival
of musketlunge of each tength group stocked in 1977 was estimated in the fall of 1977 and the spring and
fall of 1978 and 1979 using the Schnabel multiple mark-recapture method (Ricker 1975). Dates of spring and
fali electrofishing from the fall of 1976 through the fall of 1979 were: fall 1976 --

19 October-4 November; spring 1977 =- 5-16 May; fall 1977 -~ B October-| November; spring {978 --

I5~18 May; fall 1978 -- 24 October-! November; spring 1979 = 21-23 May; fall 1979 -- 6-8 November,

TABLE 4. Data on the flngerlings belonging to each slze group that were
stocked In each of the study lakes In 1976 and 1977.

Mean Length Ne. stocked
Size (£ 2 5D) at (8 4/surface acre)

Year Date Group Stocking Fin . in Study Lakes¥®
Stocked  Stocked  (inches) {inches) Clip** A B J )
1976 6/29 4 3.9 + 0.6 LV 396 440 312 508
8/10 8 8.0 F }.2 RV 396 440 312 508
g/21 12 H.6 F 1.6 BY 336 440 312 508
1977 6/29 ) 4 5.5 + 0.6 RP 396 440 312 508
/20 8 8,4 F Q.6 LP 396 440 312 508
9/14 12 2.1 ¥ 1.0 AN 396 440 312 508

*A = Arrowhead, B = Brandy, J = Johnson, and § = Sparkl!ng.'
**LV = left ventral, RV = right ventral, BY = both ventrals, RP = right
pectoral, LP = left pectoral, and AN = anal.

Annual survival rates and monthly instantaneous total mortality rates from the time of stocking ¥o each
subsequent sampling date were determined for sach size group In each lake (Ricker 1975). Catch/effort
(number caught/net-day)_ data were defermined for adult muskeliunge from the 1976 and 1977 stocklings in
spring fyke net (l-inch® mesh) surveys conducted In 1981 and {982,

All stocked fish capfured for +the first time In any electrofishing survey from 1976-79 or a fyke netting
survey in 198F (12-30 April) and 1982 (4~10 May) were measured for total length to the nearest 0.1 lnch and
glven a temporary fln clip. For each sampling date, the mean iength of each slze group stocked and the
growth Increment from stocking to subsequent recapfure were determined,

RESULTS

There was little immediate mortality In any stze group of flingerlings held in live cages for 48 hours after
planting (1976 and 1977), Indicating mortality due to stress from handling, fin clipping and stocking
procedures was minimal (Table 5},

An attempt was made to capture the stocked fingeriings by electrofishing one month after they were
introduced. However, nons of *the 4—Inch fingeriings were captured In late July and not encugh 4- or 8-inch
fingerllings were caught in early September In any of the study lakes to aliow for an estimat on of
population size. Several of the fingerlings stocked at 4 and 8 Inches wsre caught during the autumn
shocking poriod (late October-early Novembar); thus 1+ appears that these fish were not Inhabiting Inshore
areas durlng the summer coilecting perlod,

inifial survival of 4- and B-inch fingerlings and long~term survival of I2-fnch fingerlings was higher In
Arrowhead Lake than in the other three bodies of water {Tables 6 and 7). Whlie inltial survival of I2-Inch
fingeriings was good in Johnson and Brandy lakes, few of these flsh were alive by the fall of the year
following stacking and few were caught as adulfs In the springs of 198! and 1982, Both short- and long=term
survival of wmuskellunge fingeriings in Sparkling Lake was marglnal.
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Immediate mortallty (within 48 hours) of muskellunge

fingerlings held In Ilve cages In Arrowhead, Brandy, Johnson and
Sparkling lakes, Vilas County, In 1976 and 1977,

No. of
Slze Fingerlings No. of Caged Fingerllngs
Group In Live Cages Dylng Withln 48 hours®

Year {Inches} In Each Lake A B J S
1976 4 30 0 2 0 !
(0)** {8) {0 (3}

B8 20 0 | 0 o
(0) {5} (0} (0)

12 10 0 ] 0 2
(0) (0} 0y (20}

1977 4 30 0 0 0 0
(0) (0} (0) {0)

8 20 0 0 0 0
(0} (0) (03 (0)

12 10 0 0 o .0
(0) (0} (03 (0)

*A = Arrowhead, B = Brandy,

**Porcentages in parentheses.

TABLE 6.

J = Johnson, and S = Sparkllng.

Populatlion, percent annual survival, and monthly Instantanecus total mortallty (Z) rate estimates

calculated for muskellungs fingsrlings stocked In 1976 and 1977 and sampled spring and fall through 1979.

Size Group

Mean Length

Sampling Porlod**

at Stocklng Ne. Date at Stocking Fall  Spring  Fall  Spring Fail Spring  Fall
Lake (inches). Stocked  Stocked {inches} 1976 1977 1977 1978 1978 1979 1979
Arrowhead 4 396 6/29/76 3,9 9i 9l 6 24 - 14
(23) (23} (2} (6) {4) *
0.37 0.i4 0.26 0.13 0.i2
8 396 8/10/76 8.0 {24 134 33 17 I]
31} (33) €] (4} (3) *
0.46 0.12 0.22 0.15 0.1%
12 396 9/21/76 1.6 164 161 24 22 9
{41) {413 (6) {6) {2} *
0.88 0.12 0.22 0.15 0.15
4 396 6/29/77 5.5 60 7 18 5
(15} (2} (5} (n
0.47 0.38 0.19 0,20
8 396 7/26/77 8.4 135 26 30 10
(34) (7 (8} (3}
0,36 0.30 0.17 0.18
12 396 9/14/77 12,4 254 108 70 54
{64) (27) (ig} (14}
0.44 0.17 0.13 0. 10
Johnson 4 312 6/29/76 3.9 21 4
(7) (3 * * * *
0.67 0.42




TABLE 6 Continued,

Stze Group Mean Length Sampllng Period**
at Stocking No. Date at Stocking TFall Spring  Fall — Spring Fall Spring  Fall
Lake {inches) Stocked  Stocked {inches’ 1976 1977 1977 1978 1978 1979 1979
8 312 8/10/76 8.0 M 80 i2 |2
(36} (26) {4) * (4) *
0.41 .15 0,22 0.12
12 312 9/21/16 .6 186 62
(59) (20} * * * *
0.5) 0.22
4 32 6/29/71 5.5 9
* * (3) *
0,22
8 312 1/26/71 8.4 25 g 8
(7) {3) (3} *
0.87 0.39 0.24
12 3)2 9/14/77 2.1 178 67 27
(57) 21) (9} *
0.56 0.21 6.18
Brandy 4 440 6/29/7¢6 3.9
* * * * * *
8 440 8/10/76 8.0 32 4
(7 (i3 * * * *
1.05 0.45
i2 440 9/21/76 .6 265 36
(60) (8) * * * *
0.51 0.31
4 440 6/29/11 5,5
* * * *
8 440 7/26/77 8.4 69 46 5
. {16) oy D
0.62 0.2% 0,30
j2 440 9714777 12,1 335 125 6
(76) {28 (1) *
0.27 0.17 0,32
Sparkling 4 508 6/29/76 3.9
* * * * * *
8 508 8/10/76 8.0
* * * * * *
12 508 9/21/16 fi.6e
* * * * * *
4 508 6/29/77 5,5
* * * * * *
8 508 1/26/17 8.4
- * * * * * *
2 508 /14777 12.1
* * * * * *

*Too few captured to allow an estima
**Listed from fop to bottom for
survival (in parentheses)

te of density using multiple mark
each fall and spring sampilng period a
» and monthly Instantanecus total mortality

—recapture technlques.
re_population (Schnabel)
{Z) estimates,

s percent annual
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There appeared to be fittle dlfference in survival of the thres size groups stocked In Arrowhead Lake in
1976; however, the |2-Inch fingerlings stocked in 1977 exhibited better survival than either the 4-inch or
8-Inch fingerlings. Monthly Instantancous mortality rates were hlghest for I2-Inch fish sampled in fall
1976 (approximately 1.5 months after stocklng) when compared to rates for 8-inch fish (3 months after
stocking} and 4-inch fish (5 months affer stocking). However, In subsequent samplings monthiy estimates of
instantaneous mortal ity were similar for the three size groups., Estimates of monthly |nstantaneous
mortallty were simllar for the three size groups stocked in 1977 when sampled in the fall of that year, but
wore lower for the I2-Inch flsh during subsequent sampling perlods (Table 6).

Water temperatures at the time of stocking (Tabie 8) did not appoar to affect survival of the muskellunge
fingerlings In this study (Tables 6 and 7). For instance, short- and long-term survival was hlgher for
4-1nch muskel lunge finger!ings stocked at warmer temperatures In 1976 than for the |977 stocking In
Arrowhead Lake. However, +he 8-Inch fish from the 1976 plant also survived better than the 1977 stocklng,
bgf the water temperatures at the time they wers stocked in 1976 were cooler than In 1977 (Tables 6, 7 and
8),

Mean fofal lengths of muskellunge collected In Arrowhead Lake at varlous times after stocking were higher

for +he flngerllngg stocked at 4 inches than those stocked at 8 and 12 laches. in +he other three lakes, no
one group had higher mean lengths than another when sampled af varlous *time Intervals after stockling

(Table 9).

TABLE 7. Total catch of muskellunge stocked in 1976 and 1977 in spring fyke net
surveys conducted in 1981 and 982,

Slze Group Spring 98| Spring 1982

at Stocking No. Date Net-days Net-days

Lake {inches} Stocked  Stocked  Catch Effort Catch Effort
Arrowhead 4 396 6/29/76 7 35 15 42
8 396 8/10/76 6 35 16 42
12 396 9/21/76 3 35 it 42
4 396 6/29/17 0 35 8 42
8 396 7/26/17 3 35 I 42
12 396 9/14/17 5 35 27 42
Johnson 4 312 6/29/76 * 2 12
8 312 8/10/76 * 2 12
12 312 9/21/76 * 0 12
4 312 6/29/77 * 0 12
8 312 7/26/17 * 0 2
12 312 9/14/77 * 2 12
Brandy 4 440 6/29/16 o 18 0 i2
8 440 8/10/76 0 I8 o |2
12 440 9/21/76 0 18 i 12
4 440 6/29/77 2 18 0 12
8 440 1/26/717 0 18 o i2
12 440 9/14/77 0 18 [ 12
Sparkilng 4 508 6/29/76 0 14 | 15
8 508 8/10/76 0 14 o 15
iz 508 9/21/76 0 14 0 15
4 508 6/29/77 0 14 0 15
8 508 1/26/17 0 14 ¢ 15
12 508 9/14/77 0 14 ] i5

*No netting done.
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TABLE 8, Surface water temperatures at time of stocking In the four lakes,
[976 and 1977,

Size Group
at Stocking Date Water Temperature (°F)
Year (inches) Stocked Arrowhead BFandy  JOhASOR SparkiiTng
1976 4 6/29 73,0 69,5 13.0 70.¢
8 8/10 70.0 73.0 71.5 72.0
{2 9/21t 60,0 58,5 62,0 62.0
1977 4 6/29 68,0 68,0 70,0 63,5
8 /27 74,0 72,0 75.0 74.0

12 9/14 6l.0 60.0 62,0 62.0
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DiSCUSSION

tmmed ate Mortal ity

The Immedlate mortalfty among fish confined to holding cages (48 hours) was neglligible and Indicated that
fln clipplng, handling and transport of the fingerlings were not traumatic. Miles et al. (1974) found that
stress causad by fln clipping and transport of muskellunge fingerllings was mlnor compared with stress
assoclated with Infttal pond selning.

Survival

Factors which have bean assoclated with the survival of stocked muskel)unge fingertings in previous studles
are: denslty of potential pradators, denslty of rooted aquatlic vegetation, forage avallabllity, and water
temporature at the time of stocking (Belusz 1978, Johnson 1982), Increased density of adult porthern pike
{Esox luclus} has been Implicated In the decline of muskellunge poputations and also In the survival of
stocked muskellunge fingerilings (Oehmcke 1951, Scott and Crossman 1973, Johnson {981), In laboratory
studles, Caplan (1982) found that young~of-the-year northern plke compete with young-of-the-year muskeliunge
for food and they prey on the muskelliunge as well.

In Arrowhead Lake, the low density of aduit northern pike (£0.1 adult/net-day in spring netting surveys in
1981 and 1982}, moderate aquatic vegetatlon demslty, and presence of large numbars of young-of-the-year
perch in 1976 may be related to the superior survival of muskeflunge fingerlings stocked in this lake In
1976 when compared with survival in the other study iakes.

Flickinger and Clark (1978} reported that the stocking success of 50-nm (2-inch} northern pike appeared to
be directly related to availabl!lty of small forage fish, whereas these correlations were not evident with
377-mm (15~inch} northern pike. The poorer survival of the smaller (4- and 8-inch) fingerilngs In Arrowhead
Lake after stocking in 1977 may be due, in part, to the presence of large numbers of the surviving

muskel funge stocked 1n 1976, as the other factors mentioned previcusly (l.e., large numbers of
young-of-the-year yeilow perch and few, If any, adult northern pike) appeared similar In both years.

The presence of high numbers of adult northern pike In Brandy Lake (12,7/net-day in 198] and 4,3/net-day In
1982) and In Johnson Lake (4.2/net-day in 1982} and the shortage of small forage flshes (observed during
electrofishing runs In 1976 and 1977) may have contributed to the poor initial survival of the 4- and 8-inch
muske ! lunge fingerlings and the poor long-term survival of the |2-fnch finger!ings In these lakes. Several
muske | funge collected In the falls of 1976 and 1977 had open wounds on them, presumably from attacks by the
abundant adult northern pike. Apparently, the large numbers of adult northern pike and low numbers of
forage fish outwelghed the benefit of dense rooted aquatic vegetatlon that should have helped protect
muske!llunge flngeriings in these two lakes.

The poorer survival of the 4~ and B-inch flnger!ings stocked In Arrowhead Lake In 1977 versus +hose stocked
in 1976 may have been due to the use of pectoral fin clips instead of pelvic (ventral) clips used on fish
stocked in 1976. McNell and Crossman (1979) found that removal of a pectoral fin had a more adverse effect
on subsequent survival than exclslon of a pelvic fin., Howsver, In Brandy Lake, survival of 4- and 8-lnch
flsh stocked in 1977 (pectoral cilpped) was greater than for fish of the same length stocked in 1976 (pelvic
cilipped}, Johnson (1982) reported no differences in the survival rates of peivic~ and pectoral-clipped
muskel lunge fingerlings.

The short- and long-term survival rates of all three slze groups of muskel lunge flnger!ings stocked In
Sparkling Lake were negligible and may have been dus to the paucity of rooted aquatic vegetation and lack of
smali forage flsh (both as a food source and as a buffer from predators) In both 1976 and 1977, Northern
plke predation did not confribute to the poor flngeriing survival siace no northerns wers captured in 29
not-days of effort In the springs of 1981 and 1982 and none wWere observed In electrofishing runs conducted

from 1976-79. Other potential predators, walleye (Stizostedion vitreum}, smallmouth bass (Mlicropterus
dolomieul} and burbot (Lota lota) were present and Way have contributed to the low muskel lunge survival.

Growth

Growth of muskellungs fingerlings, as Indlcated by mean lengths of recaptured fish collected at varlous
Intervals after stockling, appeared fo be highest In Arrowhead Lake. Four-inch muskel{unge stocked in this
lake In 1976 and 1977 had consistently higher mean lengths when recaptured than thelr 8- and |2-inch
counterparts. Perhaps the high density of forage flsh [malnly young-of-the-year yeliow perch (Perca
flavescens)) allowed them o grow better In the lake than the 8- and 12-inch flsh In the hatchery rearling
ponds where there was probably more Intense competition for the food resource. Mean lengths at capture of
4=, 8= and 12-inch fish In the other three lakes did not appear to be consistentiy higher for one group when
they were captured on subsequent sampiing dates. The lack of small forage fish in each of these lakes
probably contributed Jo the slower growth,
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SUMMARY

During 1976 and 1977, differentialiy fin clipped 4~, B~ and 12-inch muskellunge fingerlings were stocked
In four Vilas County lakes at the rate of 4/acre of each size group.

Electrofishing surveys conducted one month after each stocking of 4- and 8-inch fingerilngs in late June
and early August, respectively, were unsuccessful at capturing these fish, yet electrofishing In tate
October to early November resulted In the collection of saveral of these fish,

A sample of the fingeriings (thirty 4-inch, twenty 8-inch, and +en {2-inch} held In ilve cages in the
lakes for a 48~hour perlod affer stocking exhlblted negligible mortallity. Immedlate mortal tty after
stocking as a result of handling, fin clipping and transportation and stocking was probably minimal,

Short- and long-term survival of all three size groups stocked In 1976 and the 12-inch fish stocked in
1977 was better In Arrowhead Lake than in Brandy, Johnson or Sparkiing lakes. Factors that may have
contributed to the higher survival of fingeriings in Arrowhsad Lake were the lack of northern plke, good
cover in the form of rooted aquatic vegetation, and abundant numbers of small forage. In +the other
lakes, one or more of these factors were absent.

The better short- and long—term survival of i2-inch flingsrlings vs. 4- and 8-Ffnch fish In Brandy and
Johnson lakes may have been due to the larger fish's abllity to withstand predation by the dense
northern plke poputations in these takes.

Growth of the 4-inch fingerlings in Arrowhead Lake was better than in the Woodruff Hatchery rearing
ponds, as these fish had higher mean lengths at capture In the autumns following stocklng and In all
subsequent samplings than those flngerlings stocked at 8 and 12 inches. This good growth was probably
due to the abundant small forage supply both In 1976 and 1977 {(mainly in the form of young-of~the-year
yellow perch},

MANAGEMENT IMPLICAT|ONS

When assessing the survival of stocked muskellunge finger!ings, electrofishing surveys should not be
conducted untii mid- to late fall. In thls study, the fingeriings were evidently not inshore during
late July and early September samplings but were captured In mid October-ear|y November and were inshore
even when [ce was beginning to form along the shorellne. .

Small muskeliunge finger|ings can contribute to & fishery [f stocked In |lakes where the numbers of large
potential predators (particularly northern plke) are low, the presence of small avallable forage Is
high, and there Is adequate cover. Beyerle (1981) stated that it may be blologically and economical ly
more advantageous to stock small (3.5-Inch} rather than large {7.0-inch} tiger muskeliunge {Esox
masqulinongy x Esox lucius) in lakes with low predator densities. Gilien ef al (i981), In a sTudy of

FTger muskellungs predation on minnows and bluegills, stated that stocking programs using smal |
predators must be coordinated with the size and abundance of prey avallable because of the narrow slze
range of prey vulnerable to small predators. Lakes that do not meet the criteria to stock wlth small
fingertings should be stocked with larger fingeriings.
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