Depariment of Natural Resources
: Box h50
Madison, ¥Wisconsin 53701

FISH MANAGENENT ADMINISTRATIVE REFORT NO, 1
Management- Concepts for CGreat Lakes Fisheries

Introduction

Several events have led to this evalustion of Wisconsin's Great Lakes managewent progrem, Bport fishing
has increased drammatically with the advent of large-scale fish stocking snd with sea lamprey control in the
‘presence of abundant forags. Commercial Tisheries have been beset with problems, some as & result of their
own aetion, others due to contamination of the aguetic environment vhich susteins thelr industry. Currently

fish stocks show signs of respording favorably to sea lamprey eontrol, net regulation and changes in total
fishery dynsmics.

The degree to which menagement measpres affect fishery dynawics is not alweys evident, however, sonme
practices have been proven successful and deserve evaluation.

Btock HManipulation

Yhe Great Lekes Fishery Commission, as the eocordinating body for resource agencies concerned - ith the
Great Lakes has the primary goal of reestablishing self-sustaining lake trout stecks, The void created by
sea lamprey predation, with subsequent sea lamprey conbrol, provided a fertile enviromment for intrductions
of salnonoids. Lake “roub are being successfully reintroduced fo i1l the deep water void, Reinbow, brown,
brook trout, coho and chinook salmon have been stocked with varying degrees of success to,fill pelagie and
near-shore volds. All have capitalized on the immense supply of alewives andfor smelt as forage.

Lake Michigasn :

Extrapolation of 1971 Take Michigan creel census data provide, in theory, an estimate of the success of
each species in providing a fishery (Teble 1}. There sre many possibilities for miscaleuwlation in inter-
preting these data., This is to be considered as o starting point and is intended to generate crit.cal,
congtructive response. -

Fish planted froa 1968 through 1970 for stream trout and salmon and 1966 through 1969 for leke trout
vere considered as principle contributors to the sport fishery in 1971. An average annuel mortality of 50
percent was assumed for both yearlings and fingerlings, with fingerlings from 197C¢ not assumed to contribute
Lo Lhe 3571 vreel in-oipgel Dhcenl wwbess o Fuw adédiion 14 wee ssswned Lhal «il spovies had vl forts ayalliability
and equal catchability. Obviously, these assumptions are unvesl, but necessary to understanding the conclusions
reached, : '

Table 1 ) -

LAKE MICHIGAH SPORT FISHERY - 1971

Survival to VTheoreticalh Actual 1571 - 1971
: . Cateh Composi- Catch Hervest of
épecies2' 19111 tion {2} Composition {2} . Aveiladle (%)
Coho i 227,400 23.1 : 294 1%.,9
-Chinook 16,500 1.7 5.3 37.3
Rainbow 157,800 16.0 16.3 12.0
‘Brown .1k2,700 14,5 16.5 . 8.5
Brook 36,900 3.7 1l ) 3.5
Lake3 k03,782 B SO b C10.7

1. 50% morﬁalitylyear agsumed ;

2, 3-year classes considered '67, '68, '69; fingerlings computed geparately -
3, 4-year classes considered '65, t66, 167, '68 ) :

L., Assumes uniform availsbility and equal catchability



Coho salwon, lake trout and rainbow trout contributed to the creel in proportion to thelr availability
in the rish stocks {actusl vs. theoretical catell compesition). In each instance nt least 10 percent of the
&vailuble stock {swrvival Lo 1971) was harvested. Estimetes for coho are no doubt umreslistic since there
are significant nubers of Michigan coho teken in Wisconsin vaters.,

Brown trout constituted o smaller portion of the ereel than was 1o be expected, and on]y 8.5 percent of
t}}e fish wssured aveilable were harvested. Factors contrelling brown troutl success might be heavy fungas
mortelity, which reduces available stocks, end vell known difficulties lavolveéd in catching brown trout.

Chinook salmon constituied & greater portion of the catch than was expected, nb doubt because of
significant nuwrbers of Michigan fish being cought in Wisconsin waters. Only one plant of Wiscansin chinook
salmon was considered as aveilable io the fishery. i

Brook trout constituted a smaller rortion of the ereel than was expected, Similarly, a smeller portion
of those assured available vere actually harvested (3.5%). The brook trous stocking program has been modest
consisting of widespread, small scele plantmgs which may have diluted the stocking effort and made it
ineffectne . : . '

These observatiors sugzest some stock manipwlation is warranted. Recommendntions from Lake Michigen
blologists reflect these observations: i

Recommendasions
BroOK vrouw quotas should be increased, accompamed by less d.ispersa}. of the planted fish to seek &

greeber harvest.

Browgn trout quotes shouJa be increased and some effort wede to plant both yearlings and fingerlings,
Futigus— related rortalit \.y remzins a problem, however, the great desirebilily of brown trout outwexgh.. this
at present. .

Poubling of present rainbow stockings is recommended based on the success of this speeies,  Beth spring
and fall spawnir.g strains ave responsible for the present havvesti, Do

Lai'e trout guotes must remain high., 8ince at least four year classes contribule to the lishery long-
ronge stocking plans are vitel to insure against substantial loss to the fishery, ‘which is one~thira
dependent on this species {37.4% of 1971 catch composition). .

. rt.Lb\.UHbJ.n Larvests: nore coho und chitsocﬁ: Salmon than would be expected -from swrvival.of state planis,

ioxy pricsntly cspitolizZos on Michigen Plants, we Kove &R opptriunity Lo furihsiy Lect 2elestnd

strains of these species from west coast sbocks to enhance growth, "biteability"; and olher aitributes.

Brook-brown hybrids have been recommended for experimentel introduetion. This mey be the answer to
browvn trout fungus and disease problems and to poor brook trout returns. - ’

Lake Superior

The Lake Guperior sport fishery has not received this eveluvation, hovever, recommendations for stock
wapipulation have been made, ' -

- HRecommendations

Iawe trout constituted over 53 percent of the catch in 1971 and over 20 percent of the available stock
were presumed to be harvested., {If the essumption of 50 percent annual mortality is applied to plantings made
in 196k-67 over 27 percent were harvested)., A plant of Th5,000 lake frout in 196L is largely responsible for
excellent Lake Supericr fishing during the last four years. Subsequent plents have been only one-half as
large, hovever, and lske Lrout were observed to relinquish some of their dominance in 1971, es the 1964
Plant grev out of the fishery. Lake trout stocking on Eake Superior could be incressed svbstentially in view
of the high utilization of present plantings by the sport fishery, without even considering other factors
infivencing harvest ard survival. Cautlion should be exercised in interpreting the data, however, since
natursl recruitrment mey be responsible for the inflated harvest of availadle stocks estimate.

Rainbow irout sport harvest is less than 5 percent of the available stock, Experimentel planting of
summer steelhead have not produced desired resulis. -

Brown trout contribute to the creel in c:1:&)stam'.1a.l numbers, end thelr stocking rate could be Ineressed
to the benefit of the fishery,

It is evident that our Lake Superior- waters should be stocked more heavily with fish that could more
adequately fill the mid-water and near-shore hab:.tats. Spleke have been recommended and are being reared for
experipental introductions al preseat, . -. .-

Coho salmopr constituted 11 percent of the 1971 sport catch even though Wisconsin planted no coho. Their
contribution’ to the ereel could be further enhanced by modest stocking in ¥Wisconsin waters, however, potential
species interamctions should be clearly identified and evaluated before initiating action,
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Coho salwon, lake trout and rainbow trout contributed to the creel in proportion to their availsbility
in the fish stocks {actual vs. theoretiead cateh compositiion)., 1In each instance ot least 10 percent of the
available stock (survival o 1971) wvas harvested, Estimates for cohe are no doubt unreslistic since there
are significant pucbers of Michipgen coho teken in Wisconsin draters.

Brown trout constituted a smaller portion of the ereel than was ‘to be expected, and only 8.5 percent of
the fish assured aveilable were harvested. TFactors controlling brovn trowl success might be heavy fungus
mortality, which reduces availeble stocks, and well known @ifficuliies Invelvéd in catching brown trout.

Chinook salnon constituted & greater portion of the catch than was expeeted, no doutt because of
pignificant nurbers of Michican fish being caught in Wisconsin waters. Only one plant of Wisconsin chinook
salmon was considered as available to the fishery.

Brook trout constituted & smaller portion of the creel than was expected. .8imilarly, a smaller portion
of those assuned available vere actuslly harvested {3.5%). fhe brook trout stocking program has been rodest
consisting of widespread, smxll scele plantings, vhich mey have diluted the stocking effort and made it
ineffective, : : . ’

These observatiors suggest some stock manipwlation is warranted., Recommendations from Leke Michigan
blologists reflect these observations:

" Recommendatious )

Brook trout quoias sheuld be inereased, accompanied by less dispersnl of the planted fish to seek &
greater harvest,

Brown trout guotes should be increased and some effort uede to plant both yearlings and fingerlings.
Fungus- related rortality rermeins a problem, however, the great desirebility of brown trout outweighs ihis
at present. £ ,
- Poubling of present reinbow stockings is recommended based on the success of this species, Beth spring
end fall spawnirg streins are responsidble for the present hervest,

Lake trout gquotss must remein high. Since ab least four year classes contribute to the Tishery long-
range stocking plens 2re vital to insure sgainst substantial loss to the fishery, which is one-thir<
dependent on this species (37.4% of 1971 eatch composition}.

‘&lbwnain Lurvests nore coho end chinook selion than wouid be expected-from survival . of state plenis.

€incs cur firhery procontly copitalizes on Michigen planto, wo hove an opporiunity to furthér test celepled

strains of these species from west coast stocks to enhance growth, "biteability", and other attributes,

Brook-brovn hybrids have been recommended for experimentel introduction. This may be the ansvwer to
brown trout fungus end disesse problems and to poor brook trout returns. . ’

Lake Superior

The Leke Superior sport ﬁshexy has not received this evaluation, however, recommendestions for stock
panipulation have been made,

r Recommendations

Iske trout constituted over 53 percent of the catch in 1971 end over 20 percent of the available slock
were presured to be hervested. {If the assumption of 50 percent annual mortelity is applied to plantings mace
in 1964-67 over 27 percent were harvested). A plant of Th5,000 lake trout in 1964 is largely responsible for
excellent Lake Supericr fishing during the last four years. Subsequent plenis have been only one-hslf &s
large, hovever, and lske trout were observed to relinguish scme of their dominance in 1971, &s the 196k
plant grew out of the fishery. Lske trout stocking on Lake Superior could be increased substantiallv in view
of the high utilizetion of present plantings by the sport fishery, without even considering other factors
influencing hervest and survival. Caution shoulé be exercised in interpreiing the date, however, since
patural recruitzent mey be responsible for the infleted harvest of aveilable stocks estimate,

Rainbow trout sport harvest is less than 5 percent of the available stock. Experimental planting of
pumer steelheed have not produced desired resulis. -

Brown trout contribute to the creel in substantial nurbers, and their stocking rate could be incressed
to the benefit cof the f{ishery.

It is evident thet our Lake Superior waiers should be stocked more heavily with fish that could more
sdequately i1l ihe nid-vater and near-shore habitats. Splake have becn recommended and ere being reared for
experimental introductions ai present, . . .

Coho selror constituted 11 percent of the 1971 sport cateh even thoug,. Wisconsin planted no coho, Thelr
contribuiion’ to the creel could be further enhanced by modest stocking in Wisconsin weters, however, potentiel
epecies interactions should be clearly identified and evaluated before initiating action.
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Atlantic salmon were plented in Lske Superior in 1972 in en effort to establish a spawning run and to
develop new interest in the sport fishery. Further experimentation is warranted in view of the need to
enhance the near-shore and pelagic fisheries.

‘Hervest Manipulation

Limited Entr

Im‘e‘cﬁ%ﬁ% commercial fishing has. been established on Lake Superior in & departure from the historie
rhilosophy that such fisheries should be limited simply by seasons, size limits, and limits to gear effieiency.
The program is developed on the basis of wise use and conservations of fish stocks and on their perpetvation.
The public has recognized the need for a departure from the traditional in this instance and has been involved,
through public hearings, in the establishmeni of limited entry. Since the comrercial fishermen who were
best qualified to conduct full itime fishing were benefited by this program their support was zlso given.

By limiting the number of fisilermen and limiting the areas in whieh commercial fishing mey be conducted,
it is possible to affect control and perhsps reduction in harvest of important species, yet allow the
1nd1vidual fisherman to increase his efficmncy.

With a limited number of highly efficient commercial fishermen as the mode of harvest it follows that the
‘gvailable supply of commercial species should be determined and sllowable harvest quotas should be established,
Initial estimates of allowable harvest have been made in conference with the U.S, Buresu of Sport Fisherles and
Wildlife. These estimestes snould be updated gquarterly based on the best available data,

Ye are currently capable of generating date required to make decisions on allowasble harvest limits., Tables
2 and 3, are compuber printouts of accumulative production of whitefish by statisticol grid in 1977, and
effective effort and catch per unit of effort for April 1969 through 1972, Armed with similay da.ta with sound

biological indices of growth snd survival, and with knovledge of external factors influencing catcha’bility, i,e. 3

wenther conditions, managers could adjust quotas to sustain opbtimum yield.

Contract Fishing

Fhe controlleg harvest of surplus fish stocks to echieve sustained optimum yield could probably best ve
accorplished by contract fishing. The Leke Superior fishery is sufficiently small, in terms of hur vestlng units
end fishing area, that it would provide an ideal pilot pro.ject.

The Mten minute” statistical grid system novw enployed in catch reporting prm}iﬁes an adequete matrix on
which to establish hervest quotas and drew contrects for commercial harvest. .

Gontract fishing is condueted presentiy on Lake Superior. Smelt have oeen declared o detrimental-Tisn in
Section NR 20.15 {5) and contracis are issued for their harvest. For several years the Department has issued
contracts to gualifying commercial fishermen for assessment rish:mg for laske trout.

As our knowledge of whitefish and herring stocks incresses these speeies shoulid be incorporated in contract
fisheries, The ultimate goal would be controlled susteinable commerciel production under contract on & grid
basis, with seasonal quotas adjusted to correspond with status of the stocks. .

contract fishing is not envisioned for Lake Michigan for some time, largely because of the nuzber of
commercial fishermen invelved and our lsck of sufficient data on which ’so base quotas,

. Commercial fisheries traditionally harvested lake trout. The average annual harvest from Lake Michigan in
the period from 1940 through 1947 was 2,370,000 pounds. During this period production from Lake Superior
averaged 599,000 pounds. Such harvests may or mey not have been sustainsble. The sport fishery's precedence
over commercial fisheries in this era dictates that such commercisl harvests by traditional netting rethods
will never again be schieved. . ’

Commercial Trolling
Préséntly perhaps one-third the annual harvest of leke trout might come from commercisl charter trollers

(licensed guides)., Trolling for lake trout is generally specific in that other species are seldom caught,

This represents a form of harvest which is presently commercial in nature and could provide a method for fubure
commercial harvest of lske trout, Limited commercial leke trout harvest will be warranted when significent
natural reproduction is evidenced, when naturally produced lake trout begin to constitute s dominant portion of
the total stock, or when there is conclusive proof that & surplus exists over wha.t is needed to sustain the
sport fishery and to reestablish self-sustaining native stocks.

" Because of the similarity between commercial charter trolling and public-sector sport frolling, iﬁ that béth
provide recrestional fishing, this method of commercializing on leke trout seems acceptable.

Rigid controls are necessary. Comrercial charter frollexs may be licensed to fish selected areas, may have
daily limits regardless of the number of chartering parties abdard, and would be required to report their
catches, detailed in & manner acceptable to the Department. .

Entrapping Gear

Interspecific 1elationships between lake trout, whitefish, a.nd stream trout {seasonally) make continued
commercial use of large mesh gill nets impractical. These nets are size selective but not species selective,
and kill fish to a degree which varies wiih length of time set and weather conditions., Gill nets have been the
principle cause of sport-commercial fishery conflict on the Great Lakes since interedt in the Gleat Lekes for
sport fishing was first apparent. . . . . :
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SBunmary

Chapter 25,08 (6} () or the Wisconsin Aduinistrative Code sllows for an incidental cstch of i1lepal

.%ish (trout spp., etc.) not Lo exceed 10¥ of the totel cateh by welght, Many historiesl whitefish grounds

are now inhabited by stocked lahe trout to the extent that the "tan percent lav'" is cxceeded repgularly,

Long-range manepament of commercial fisheries should, therefore, consider the wse of entrapping gear
exclusively in sreas vhere the incidentnl cetch of '‘game fish would be significant, Contract commercial
fisheries, vherein fishing aress snd fishipg gear sre specified, could eliminate large-mesh gill nets in
sreas of conflict.

Wisconsin has title to 6,439,700 acres of ihe Great Lakes and 820 miles of their shoreline. Theve is
litile doubt that they sre owr greatest sguatic resources, -Sport fishing interest in Leke Michigan alone
doubled and redoubled in 1970 ard 1971 {in tewxms of angler trips) and shows signs of a sipilar increase in

A972.  With nearly 56 percent of our state population within 30 miles of these lskes it is Titting that

menagenent effort acknovledge their value. Enhancing: the Great Lakes fishery is especially critical st
present, vhen recreational pressures on inland waters are mounting beyond the cappcltv ‘of the 1&?5.5 and
strea:s to sustain these activities without harming the resource.

Recommendations Tor stock canipulation have generally envisioned increases in stocking guotas. However,
in sowe instances hysrids and strains new to these wabers are reccnunended fhe search for the most desirable
trai¥s in those species presently stccked -should continue. ’ :

- Recommendations relative to harvest maniputation envision elaboration of the limited entry concept and
contract Tishing, boih nov utilized in napaglrg the fishery.

The elimination of large-nesh gill netting in favor of, entrapping geer in sersitive evees has to a
lizited extent been used and is Turther récommended.

The utilization of trolling as & commercial means of fish harvest is new to the Great lLakes, however,
it has been success 'nlly incorporeted in west coast managewmant programs and is worthy of our consideration,

9-13-12 ' C o , - -
mg . . . Dot o
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Chapter 25,08 {8} (b) or the Wisconein Aduindstrative Code allows for an incidental cetch of $1legal
. fish (trout sprp., etc.) not to exceed 104, of the toted cateh by weirht., Fany historicel whitefish grounds
are now inhobited by stocked lake trout io the extent that the “iven percent lew" is cxceeded regulerly.

Long-ronge manepement of commerciel fisheries should, thercfore, consider the wse of entrapping gear
exclusively in areas where the incidental celch of -game fish would be significent. Contreet tommerciael
ficheries, vherein fishing ereas and fishing gear are specified, could eliminate large-mesh gill nets in
&reas of conflict.

Smr\’l .

Wisconsin hss title to 6,432,700 ecres of the Great Lekes and 820 miles of their shoreline, There is
little doubt that they are our greatest aguatie resources, Sport fishing interest in Lake Michigan alone
doubled and redoubled in 1970 and 1971 {ip terms of angler trips} end shows sighe of a sipiler increase in
1972, ¥ith nearly 50 pereent of our state population within 30 miles of these lokes it is Titting that
panagerent effort scknowledes their value. Enhancing: the Great Lakes fishery is especielly critical at
present, vhen recreational pressures on inland waters are mounting beyvond the capecity of the 1::.}:55 and
streams to sustain these activities without harming the resource.

Recommendations for stock renipulalion have generally envisioned iscreases in slock ing guotes. However,
in sore instances hyurids and streins new to these waters sre ;econ"nended. i'he search Yor the moct desirable
trais in those speries presently stecked -should continue, )

- Recommendations relative to harvest manipulation envision elabormtion of the limited entry concept and
contract fishing, bolh nov utilized in managing the fishery.

The elimination of large-—mesh gill netting in favor of entrapping gesr in sensilive erezs has to a
licited extent been used and is further recommended,

The utilization of trolling as e commerciszl means of f£i sh harvest is new to the Greet Lakes, however,
it has been success’wlly incorporated in west coast managerant programs and is worthy of our conuxderatlon
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