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Ecolo . Great Lakes

The Gre«t Lakes lire a !eologlcally young
systel>! c<ilnpa! cd tn lhe woi'Jd~s �cc,'!ns.
'The present day lake! beg!in tc! form
1 8,000 to 15,000 years agc!. Glaciers I;Ist
Terre!I!cd fr»In 'Che I cglon 9,000 Vel!rs I go,
leaving 'i TCJ«tive]y sbnrt rlinc fnr fishes
to»volve or move into the rcgi<m's I;lkc!,
As the glaciers receded. rhe Gireat Lllkcs
shorelines changcc] «real ly. Water lcveJS
flucruarec] as thc I;lnd reboundcd]  lifted
up! when the heavy glllciers recreated
nOI!,Illvllrd. AS IhC Shore]il?CS al?d I'IVCI'S

llln II?d I'hc C!real' L«k»S C]1«I?g»d OV»I
t]1»us,'I!id! of ye«i !, s ? 'll!n die] I'h '. ave!? Ies
f ?I' ll'I '!v '.!n '.I.i! c!f fishes into;lnd

rhrc!ughout thc rcg!ion,

S<>me p;irrs of the Glcat Likes regic!n are
cold and Hrc so far norrh rhat the climale

provides ol?]y «shnl t glow111<' seas ?11.
QI'hcl pairs  ?f 1 bc' Tegi !n are w«1 ITlcT«11d
have a longer grolving season, Jn !pire of
their hlush !urroundin! !, rhe. C!rent I «kcs

are proc]uclive. 'They f'nrm one of the
largest surface f'resh>v;!ter systcm! in the
v'ol'Id,:ulcl Lhcil' SJ?Cel !I"-:e »>ca!?s t]?Ht
the!  bodi»s of vvntcr can support nn
;ibunc];ince nf life. Togerher, lhe Grc«t
Lilkcs c '!v»l' lnol c I ban 94,000 scil!la'c
mi]cs �49,000 ! juare kilometers! nf
surf,icc,irea. larger than the stilt cs of New
York, Ne v Jecsey, Gonnecricur, Rhode
island, Mass;lchuselts, Vermont Hnd New
I]ampshirc cnml?incd, They conti>in 6
quadrillion gallons �2.| quadrillion
liter!! of freshv «ter, almost »nc-f'ifth of
the wor]d's surface..!upply.

Thc abiotic  n<>nliving! fealures of' tlic
lakes interact 1virh the biotic  living!
ol <" an Islns ro «ffcct lhe liluolil?t >i»el type
of life thar can be SL!pj?Ol'Lccl, Eco]ogy ls
Il'lc SILI ]y <!f tin»in'Ierllc'I in!? between
!!biotic and biotic f'i»lors. Because of theil.

si=e;lnd vnried geography, «cology anc]
ccolnfq, rhc C!re;IL Lakes are coll'll!!'!sec]
of !ub-regions that' vary In c]iI?>ate,
Su»J!ght, TCIT>p»I"rltl IT», dCpl] i, 11u1 1!Cntsi,
chemical composition  slich,is c>?cygen

c o I?c e I? T I"rl 1 I ol? s !, w H tc I' I!M>v e ln el? 1 1,
shore]inc, llnd other physics>l inc]
biological chllracterislics. Thi! vnriatinn
mc<ins tb,ir some areas of thc l«kes,lre

ITIOIC plodLICI!'Vc 'thlln !!Lhel,i.

The intric;itc !hnrclincs nf the I,lke!

 including the s]? '!Ics  !f IT!a11y island!!
torlll «boul' 1].,000 m	»» �7,700 kn?!.
Blly!, lc!cky rccfs ill?d the s]E» ]tel'cd 'llfcas
an!und isllinds provide th» s]la ]1 ! vs Ilia!
ni«n.!' flSb»S d  pe»CI Llj?Oil lu SOITIC nme u1
their lif'e cycles.

Sll'cllill!i lln<l TIVCTS c]lain  ?V 'I' 290,000
!quare nlil»s �C�,000 square kilometers!
of the hcnrt of North Au>eric;i, fornzing
thc G!re;it Lakes watershed. These

tributaries, rivers llnd streams flowing
ll?I'o thc lakes. provide ]1'!bi till w]1»rc!iollle
fishes, s«ch,ls salmon, migr,ire n! spawn
 bl'<'cd!. Ot]lcr Tlvcr-!ipllvvl1ing fishes
il?c]udc sT»elbe'Ld, THinl? ?w sn?e]1, suckers,
lal,c stulgcofl, wl?ite hiss and wa]]eye,

W'et]ands,  vitJ> their v arm, shallo v, nu-
Lrient-rich Lvaters, silppc!rt a rich growth
c!f «quilt!C pJHT>LS! 1Vhich ll'I loin har1  ?1
small aquatic life. These conditi<>r! pro-
vide food anc] shell'er for fishes. Goastal

wetlands provide v«lunbl< spl»vning 1<r-
-,, f r, m.f sl sin] n rser e. fcrju
nil<.  you»g! fishes. Waves and currenrs
carcy nutrients and energy from lverlanc]s
inlu Off!hnre llrcl>S, enriChing them
cl?oLlgla tn SLlpj?Ort lnol'e life,

Thc G!le'll L«kes hav ' H vill"I 'ty of bottom
types including mud, silt, sand, rock;u>d
gravel. Some org«nisms, called benthic
<!rg;u>isms, prefer u! live in Thi! bc>ttom
"ol?e. Herc, Ila I'hc scdlrl'lcnts ol 'linn»<'
rhe clifferent I'ottom mater!«ls, liv»
blicreri!l, which help d»col»pose cleacl
plants 'inc] a»im,lls, and detritivores, sm;ill
1>l? I'i?lills t!lnt f< ed on dccoluposing 'in!lttcr;
Some fish«s  !uch,is ]like sturgeon! prefer
r feecl on sma]11 nthic r,u?]SIT!s.

>l<!T x~~-.i~~P �

Tobdo /do sin o we«and ronne<;ed to Soginaw Bay, supportsa hach gro<<!tt! of aquatic p!ant< and a d<vers!ty of fish and wiidiife.



Scrim'h!'e'r':TI'hy'et>I siI!

Water Tery!peratui e III the Great Lakag

ECOIOgieaI ZOneS
The Great Likes 1�»c>vicle a variety nf'habi-
tats, Ar<.AS where f'ishcs can fin<1 their life
reciulrenlcnts Su«h HS fund, vvi!tel' CAndi-
tions, shelter;uld space. More specifically,
habitats can lac el«scribed in I crms of how

they differ In the Am»lint i!f sunlight rh«y
receive, in the amnunt of nutri«nrs
presient, *hind in w'iilcl t 'lnpellitil fc, Gcn
crcilly, the I;ike c;ln bc divided into off-
shore and near-shore  also called in-
sllore! llabnal s. Thc ncal-sfholc   In-
shore! llabir;its Clihg«gr r» rhe edg< Af'the
I;ikc h;ivc rhc grc;itcsr lighr. pcncrr;Irioni
alld diic n! thcll plo> fin!ly n! I'rind, they
r<xcclvc lhe nlAst i In- '!fF of litill lellts Hnd

other materi lib fn!m the w;itershed  lhc
Iilncl 'llea clr'lined by a sysrL'ITI Aif strealns
lnd rivers!. Oft-shore habitats include the
uppcrnlust purti<>ns  >f th» up«n lviltcr of
thc I'cikc, f'ls wv«II as tl1c dcplhs.

The benthic t!nc incl icles ihe enrire

burrum uf thc lal c, ln uff-sh<>r«;ircils, th«
bcnrhic gone Ice«ives no lighr. H ?Wev«I.,
ilecil shAlet I he ben�?ic Iif«nlcl'>' benefit
f'rom light lhal reaches bottom.

The aquatic life present in rhe Great
L;ikes depends upon rhe amounr. of sun-
light re ichiniiportinns of rhese large b !d-
ies nf water. Light can penetrate water
only to a depth of about 300 to 600 feet
 al-oiir 100 t» 200 met< rh!. Some w,ive-
lcngths ut light. energy can pcncrr;Itc filr-
ther than others. Thc dcgyrc«of light pcn-
etliit I '!n Into the lvatel vc>Ties cgrTeal Iy
a»iong lakes, Amon i rcgi»ns with in ii I;lkc,

and seasonally.

G!enerally spe;iklng, the anne»f a I;ikc
wh<vl'c I.lght ciin. i!cnctlatc ls called thc
limnetic or photic "one. In contrasr, rhe

The sudacc fayer of water that is constantly mixed
by wird anrf waves and ic warmed by the sun '.rom
ate spiin m fact fair

The middle layer characterised by a steep gradient
in temperature and demarcaccd by the regions
~ bove  epifrmnioni and below fhypofimnioni
The metafimniori s ihe baroer thee prevenrs
mixmg and heat exchange between the epilimnion
and hypoililinlon

The deepest fryer of uniformly cold water that
does not mfx wfrh the upper Iayei s and fias fow
circulation The colder water within rfie hypofimmon
is ac its maximum dersny at a tempemture of
four degrees Centfgcadc.

deepest pAI'tlAn nf t'be Iilkci lv hei c I Igh t'
energy c.innot penetrate, is called rhc
profundal, or the aphotic "nne. AI rhe
shallolv edges of the lak«, ib the littoral
»I?e, sh ill«!w enoiigl'I so that lighr c,in

pcnetr;itc thc w; rcr, re;ich rhc I'ott<»n laid
support the cyn.!lvlh uf roolcd vegclation.
The Iitrorp I nn '.s, which In«loci« cc!'isis I
lvetlands, are very valuable for Great
Lakes fisheries because they provide areas
f' or spawning,lncl feeding. In prot««ted
iireas, n!»ted pI,Ints pruviclc shell«r and
habitat For fishes ind i!th«r life.

The pelagic =:one is the open-water ar«a
of ci ldkc, away fl'olll thc Il ti » al "une. In
the pel;.ic'IC:nne, the I lppel nli!sl p»TI Inn
uf tile w;lter is within the Iimnctic 'une,

where liiyht can penetrate;ind foster
grt!ivlh nf algae and other Fnrms ni open-
watei pl'ints 'Ind life. Solnc 'ldUIT fishes,
such;is salmon and Iiike herrincy, spend
Uiiich nf their riuic in rhe coldcrl. regions
<!f thc pelclglc znilc, Othf'T species, siich
clb slacllhnouth bassi plefcT lo spend their
lives in the slifyhtly warmer littoral tones.

Nutrient and chemical. comp hsilion OI'thc
Cire;It Lakes can vary rremencl� lsly by
1<!cari»n and »ver a perii!d nf time. Larcvc
area! of the Circat I al cs are considered

OligOtrOphiC, <>r low in nurri ulrb,;l»d rCnd
t<! be deep And cold, Other areas arc
eutrophic, lvarmcr and richer in nutri«nls
than rhe nligi!trophic portions of the
I;lkcs. Mesotrophic rcirinns h;ivc
Uioclcfiitc anloulltS of nut rIL'nts rind

biological productivity. The nutrient
lev<. Is found ul G! rcat Lakes habitats affect

both the number and type c!f fishes,ind
other ilgwu,itic life, In rh« I;ite I960S, L;lke

Erie vvas fe;ircd od«ad,o devoid uf' miich
f'ish life duc t» neer-<. nrichment  nr
human-induce«1 eutrophication! <!f water
clilc I'u nutTI<'nt I'iu1-off. fr»in Itin l.

Seasonal changes «lso piffect I'ish hal.itals.
In rhe hiimulcr, p<>rriuns of rhc lakes
under<. O thermal StratificatiOU

process that results in layers of water of
different Iemp«riitilrcs. Warm w,it«r nein
rhe SU!<'rice f !nns the epilimnion. C:oklcr,
bottom water Forms the hypolimnion.
The twu layers are scpiirbired by ii thin
metalimnion  ,ils» c;?lied,i thermocline!,
Ili which the w'it«i tclllperalul e cll'ops
markedly. Al certain limes of the yc,ir,
shalk?w, nearshore water can heat more
T'IIPIdly th'cln the  'Ie«P«I' Pf.>l"I!If !ns of 'ri Iilkc.
This can cr«;ilc a rhin, v .rric,ll rransirior!
gone, c;i! Ied a thermal bar, sandividled
I?«tween the  val lllcl nccirshol «welt«>li and

Cold  r ivar  rS»ffhhnrce

Each species nf fish in the Great I likes
hfiS cl pl CICTIC<31angc  Tf Wal CI'  Cnlpcl cllUIC
«ncl other water cc!nilitions. Som< sp  ci  s,
siich,is sillmnn an<1 lake trout,;!re
cold!vatcr fish "bf, g 'nel'cllly Found ln dccp
wc!tel 5 ~ Orb«i sc sllch As wcllleye and peicl!,
are coohvalcr fishes,uld thrive in waters

that are sli<rhtly shall«!wer,u? d warin«I?

ln thc f'ill, cL's GTc'll L'ikes SUI'face ig" it«1's
CI! !l iind bee»1!!L' heavliir, they sink,
cali ing watt'.Ts I' '! lnlx. Put lng wll'il«T, ice
m;ly ci>vcr si>ule;lre,ls of liikc» Erie;uld
Onl,lrio, And larircr ilrcas ot the upper
three C!rear Lakes � -Superior, Michiryan
find Hilt»n, Ill spl lnt', cold sell f'icc water
Is heated by thc sun to cibout 39.7' E {0'
C,!, lh v polnl.' Ht which. w;it«l' ls dense I
and heavlcsl., find sinks, TUI'novel'

 Ini> ing! Accul s once lg'iln,

Turnover luld m<>vcmcnl ui'nurricnts;ind

11'!Htcrlals 'll i' I i»r in!if ?! In 'c!C r»ss ill!y glvCn
lake, Strong winds can play a role In the
I'ilnlovci pl needs, and iu1.  .>lrly sprin~ c;in
ITlcan. cdrly ]1I ndflcl ivlly ln. the lake. At
ceriaiil I!IALs of lhfx yeilr, wincl ancl
changes hl water tcinpel lit IT« c'iu'I illso
caus«upwellings, in  vI?ich srront winds
can cailsewarlTI vvate! Ht thc sill. face lo

move laterally so !hat cold  vater fronl thc
deep«I IHTCTS InnVCS lip I'OW>lrcl lhL' SU13'a«e.
Likewise, downwclling of G!redt Lakes
w'lt«1 can b«C'iiiscC'I by TLalnpei"i?till «
changes and ivllld-created iv!1 tel' lllnve-



I'Acfi! s. C,«!tain pal tefns ii? !Vi]?d s>p»c l,
surficc wafer m<>vcmcnt, HJ?d up- and
d  n «lling lead t th 'rc ation
streaks, or as;inglers cal.l th»m "scum
lines, circe ! v;h«rc cllgc1» clod zooplcmk-
ron can collect and b» mov»c] f<>w;ird fhe

ivc]t<.r surfcice. I"Ish  omet]m«s Chen nu?ve

to th»SL' !n  'cik! f'Of f  ed]I?cg>.

CITCL]lat io]1 of wi]tcl ! I? thc liikCS 'u]d f1 ol]1

one I;ike to imo]her, in combinati<?n with
wvave 1!C nun, C fCHT«si I if TC	  ! I OT IC!!1<a>Shul'e
CL]rr«lit s, Car]y]I? g n ]If I'I Cn'I ! Hl?d lua tel J!!IS
cllol?g Lhc .�?or» c!i?d I I?roughout The lcik . s.
Thi  action changes Lvith the int»I?sit? Of
wc!I! h»f pilf ferns  Ind !viih 11'l c !cBsol?s.
This v;Lricty, nd mixing is important for
fishes, b»cause sc,!son,il turnovers,
upwcllin<]s, c]own!v«llings,;iud lirr<>ral
CLJT]CJ?Ls BIEC] olheT 'walel IllovCII]»]?TS

Cciii!i«oxy<g>»1? cii?d J1LILTI»]its lo bC ITliXCd
through<?ut th» I;]kes. The e Lvater
movements also transp<?rt I;irval f'i!h long
dll!il'u?ccs>, B pn!c«!! iJ?]pot!HI?I f<?J. fosIcl !!le"
r»cruitm«nt of fi h in h,ibir,its I'ar f'rom

rh«ir hatching areas.

Diversity o]I' Fishes in
the Great Lakes

Since Ihe rerre,it of gl;lcicrs, rhc C?rear
Lak»! 1?11s]ll hci!i bee'n con!?  cl' .cl w]th The

M ISSJ!iS !pl? I c] ra I I? Bg» !iy!jtClu lin 'I I O
!vaterways re !ching the Atlantic Ocr. Bn.
A]1 of th» basin'! origina] lifef<?rms
»volvecl in the C!feat Lakes or inv,]d«d

from one <>f three dir«cri<>ns f'rom the

~ Lisqu<'ha1111H R]v«l c111Cl HL]d!on Rive!'
dr,iinages of the Atlantic C:oastal Pl;iin,
th» Mls!ilssipp]. R]vcr drc IJ?1 c>«basJJ1 ol' thc
YL]kon b;]sin of Alaska. In more recent

yea] s,  p»c les h'Ive I]1ov«d !i?toot OLIT of
Lh» ]ale< ! through th«. Erie C,]nal, the
%«1]al?c] CHJ?BI BI?d tl?e C.hic;lgo Sl]]? i ra!'y
'i!nd ?hip C>IJ?>II, ]!]cw !pcc les h'clv<' iil!<?
Brriv ..d unintcnrionally from acros! the
!vork] via ships' 1!allasr water, have h«cn
unint«nti<B]ally LTBJ?Sf«fred by human!
ffoi11 on«;:I]ea I'o «nothel ol hilve been

intentionally Introduc»d by hum;ms.

»f fish species �36!; I ake Fric h;:Is the
!<.cond hic>hcsr number of fish species
 ]29!. L Ike Superior h;I! f«w«r fish species
than the other 1;!kcs  <]3!, biit rhis
northernmost lake has thre» unique
Varieties Of One SpeCieS th» I;!k» tnait ��
incliic]ing ihe "siscov et," an extremely
fatty subsp«cics, Lake C?ntario has morc
fishes from the Atl;mnc dramage I!?an any
c!f the other lakes. Lakes Superior, Ont;irio
iind Fric, with, in «; i!f.-lv«st orien]ation,
h;iv«morc species in rh .ir sourhern
Iribut;]ries than in their northern str«;!ms

;ind rivers. This is pn>bably because many
fi!h»s inv;]d«c] the rc«ion from the so�th,
as < I;Icicrs m«]reel,in<  thc climate of the

ICgic>n wHJ'Jr!Cd.

Lake Superior is unique in its coll»ction of
'fish«s> i!1 pal't b»cBLIsc It Is 1<!ciltCd tb«
f;irrhc!r upstream;mc] norrh of the other
lcikes Toget]?»I lakes LIP»fio]> HIIroJ? Hl?c]
Michic>,in are commonly known as the
IIPP . I C>]Ca! Lilk«.'i .il!?CC tl'i< y cll'e fill]h< ]
tip fr»am than lakes Eri» and Ont,irio, I;ik«s
I ILIJ'<!I? IInd MJchigHI? COTLTHI]? very !!!roll]f
fish !p«cies. I3eca«se they are;u the SHIT e
e]evatioI? 'Jnc] al'c connccT«d thfough. Thc
Str;iit! of IM;ickincic, they might be
COJ?sicl«red:]s one lake  ver» ir nor f<>r slig>hr
cliff«rene«s in phy!ice	 c]ncl cb«mic«l
chir]ctefisrics. LakesOntario and Eriehavc

many fishes in common with el!eh other
I >«C'cl  L!C Ihey c11 C I >Hi lhCT SOL] f]? Tl?all thC  ?T]1»f
hkc!, ar«,!balk>wer in coir parison, Bnd are
c]osely connected through th«. 'Wc]l;LJ?d
C:,Jn;I]. Eiich Ial.e's scl of fi!h inh<1bit«nts is

clo!cly tied t<> rhc  vhole set of Iivii?g HJ?d
I? '!Ill ivillg ]Bke COIT!POI?»11 ts � co]]ccf iv»ly
called th» ecosystem.

A IL!i TIC c]iv "I'sity ]I? ]he 4reat I akc!i
depends upon thc avail;il. ility and
cibundc]! !cc of f >od. A food chain I i ci

Iii?kage of a pleclaloi' to its j!rcy, II% Ic'll! ity,
m,lny different food chain! int«n]cr in fhc
C?r»;lt I Bkes I'o fol"ln <"IIV»Tse, col?1p]e!c food
webs, through v hich energy is passed from
one group of orgclnisms ro others. Each
«nergy level is call»cia trophic level,

Plants form the b;isc, the fir	 trophic
level, of the C!r»at Lak«s foo ] chciins.
They convert and store the siin'! energy
1]nd;Jvai]alii» mitrienfs into living biom.
ass, which is rh  n available ro other or-
ganisms in th» food «hi!in, For this rea-
son, pl IJ?Ts Br» ca]I»d producers. In the
C>]«III' Lcike,i> I>aosl of these pl'oduc»1's Hl'c
111!et<!,icopic float!I?g pl'cilIL's ciill«d phy
top]ankton. Exaiuplc! of phytoplankron
are diatoms tiny, sin<cle-celled plants
with h;ird s]?»]IS of silica, They JI? By c! ing
to each oth<!r. in gn>ups or in lc!ose fi]a-
Jn«J? I  o] !Yiay cl Jn,'> I 0 LII?del'v>HI»I' ob!ects,
Orhcr phyfop]HJ!kton in the Or<cat L;ikc!
]I!elude gl'«cl? a!gac, bl ie-gTeel? «]gae
 cyanobact»fia!, and dinof1,igellal«s
 plants with hair-lik»  tructufes thar a]-
k!w them to move!. Peaks in phytoplank-
fo]l gn>WI h OCC li L  >IC«cl year, TI?C f! TST JI?
sprln '  lno!f'ly c]I Ifc!J!]s! r ]?d. th c secoI?d
in the fall   hc]toms and blu«-gr«en and
ccr«en al<ia«!. These bur!ts of phyt<q? ]a@I-
ron growth ar» ca! Icc] algal blooms H]?d
folic?Lv spring and fall tun?over, I arg<.
n><>r«d plants, c,!]led macrophytes, ar«<m-
other promin«nt type of prc>cl icer. Mac-

At least 179 sp«c.ics of fish»!,ire f<!unc] in
on«or mc!re of Lhe Great Lakes, their
tribii] B I<'!, th< conll«cti!?g watcfways  Sl.
iv]arys River, Sr. C:lair River, L:ike St.
C]air, Detroit Riv»r and Ni;Igc:Jrc] River!,
L;ike lvfichicg>an ha! thc grc;]t»!t I?LIJ]!bcr



rophytes grow in areas where light reaches
the lake bottom. Macrophytes support dif-
ferent animal life than do phytoplankton.

The next trophic levels are made up of
tiny or even microscopic floating or some-
what mobile animals called zooplankton.
These are the first level of consumers in

the Great Lakes. These animals have a

great variety of forms with unique life
cycles. The most numerous type of zoop-
lankton found in the Great Lakes are pro-
toznans  microscopic one-celled animals
such as amoebae and paramecia!. Other
common types include rotifers, cladocer-
ans  water fleas such as Daphnia!, which
are numerous in the summer months, and
copepods  such as Cyclops!.

Zooplankton abundance varies through-
out the spring, summer and fall. Their
numbers are influenced by food availabil-
ity, which in turn is affected by such things
as an early spring, winds, seasonal mixing
of water layers, upwellings, and produc-
tivity of the water.

Another trophic
level consists of

macroin vertebrates

 larger animals
lacking backbones!.

Different types live in
ep areas and shallow
of the Great Lakes.

Deepwater life is dominated by two
unique small animals: Diporeia spp,,

which is an amphipod or "sideswimmer"
 sometimes mistakenly called a freshwater
shrimp! and opossum shrimp, Mysis oculara
relicta. Some zooplankton such as opossum
shrimp migrate dozens of meters  many
thousands of times their body length!
vertically, up and down in the water daily.
Their movements are affected by light
levels, season, temperature, and mating
behaviors. These organisms move nutrients
and energy between shallow and deep
regions of the lakes. Also found in deep
waters are oligochaetes  freshwater worms!
and chironomids  larvae of midges!.

The small animals found in shallow, pro-
tected waters of the Great Lakes are simi-

lar to those found in cold, inland lakes�
leeches, clams, zebra mussels, snails, and
larvae of mayflies, dragonflies and

caddisflies. The average de
sity of these small benthic
animals, some of which
are burrowing and oth-
ers associated with veg-
etation, may reach hun-
dreds of animals per
square meter. Some ar-
eas of the Great Lakes may
be even more productive,
with tens of thousands of sm

animals per square meter.

Zooplankton and macroinvertebrates pro-
vide the basis fnr fishes at the next trophic
levels in Great Lakes ecosystems, Some
fishes, such as alewife, various shiners and
lake herring, feed mainly on zooplankton
and are called planktivorous  planktnn-
eating! fishes. The alewife and other
planktivorous fishes have specialized struc-
tures, called gill rakers, which sift out food
as water passes over their gills.

Generally, the juveniles of large or
medium-sized Great Lakes fishes, such
as salmon, lake trout and yellow
perch, feed mainly on zooplankton
and macroinvertebrates until they grow
large enough to eat small, young-of-the-
year fish. Fishes that eat other fish are
called piscivorous.

Small fishes that provide food for larger fish
are called forage fishes. Forage fish inc1ude
bloaters, lake herring, sculpins, shiners,
alewife, gizzard shad, rainbow smelt and
juveniles of other species.

Consumers of Great Lakes fishes include

amphibians  such as mudpuppies!, birds
 such as bald eagles, herons, osprey,
cormorants, mergansers and loons! and
mammals  such as mink, river otters, and
of course, humans!. It is important to
remember that the chain does not end

with these consumers. As all organisms
die, whether they are the larger animals
or the microscopic plankton, decomposers
such as bacteria and fungi begin their
work. As they feed on dead material
 detritus!, organic materials are broken
down and nutrients then again become
available to the producers  plants! at the
start of the food chain. Some of these

organisms are found in the sediment at
the bottom of the lakes, even in deep
regions. For example, Diporeia spp. and

gochaetes burrow into
sediments and feed on

detritus. Other small

organisms, such as rotifers,
feed in midwater on the

detrital rain, the dead
algae and zooplankton
that sink down from

upper layers of water.
These decomposers and
itivores play an important

role in the Great Lakes. By recycling
nutrients, they allow even deep areas of
the Great Lakes to be productive and tn
support life.

Each link in Great Lakes food chains

strongly influences other links. For
example, zooplankton may play a role in
limiting the standing crop of
phytoplankton. Fish can affect the size and
species composition of zooplankton by
visually searching out and eating larger
plankton. In turn, the size of zooplankton
and forage fishes eaten can influence the
predator's growth rates. When the non-
native alewife arrived in the Great Lakes,
its effects were felt both up and down the
food chain.

The lakes can support only a finite amount
of life, This carrying capacity and the
overall productivity of an area within a lake
are determined by a variety of factors acting
collectively. At each trophic level, some
energy is used by the organisms for growth,
reproduction or movement, and some
energy is lost in the form of heat.

Many organisms in the Great Lakes feed
on more than one type of food; in fact,
some can readily switch food types if a
regular food supply is depleted. This
complex ecology of the Great Lakes is
shown by a food web. Pelagic food webs
have their basis of productivity from
floating algae, whereas littoral food webs
are based on energy produced
by macrophytes. Likewis
benthic food webs are

based nn energy and
nutrient flow from

organisms that make
use of the detritus

floating down from
above and settling into
the sediments,
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CJT«HT I i!kc» food !vcbs ilrc ilyn "tlrlic 'u!d
con!pl<'X. !On!e c>f The n'sell!bc!» of food
wcb  h;iie,irrivcd in th«G>reiii L;ikcs

rcl;itively rc<«ntly, cau»fng signiticant
ch;ingcs !'h;:i! ecolo<rists c ill food web
disriiption, Tl!e «bra n!us!«I and !c« Ifimpley
arc exampk's of  lich Invaslv«species, Spc aes
living OLItsidc thc 'cil< cl Ãh<'le I.bcy cv ?Ived
are c;ill ed nonmdlgenous specie!. Th«sc
!Deli!de species such «s th« =«br;! Duls!el, sea
li!in]!li'y, 'II«ivif ' iini'I !p111y %'!!ter fICH d!al'
h'<1've 'clif lvCd HCCidei?Tilll!i All nni'i D'c!'I ivC
 peel« s w]1 '.Th 'I ! I?TCI?1! <>11'illy Or
iimnrcntionlly inrr<xkiccd, h«vc «ffect» c!n
 ? TC«I L;lk«S fOod webS,

Benthic Life iri the Great Lakes

<'e<sra Yt<cssels

Over time, some mcinbers of Great 1.«kc 
food !veb! halve decl in«cl In numbers duc

To col'Al in!!fit!lis of fic!c' ol'!»!!eh cis <.!Vcl'

fishing, poor envirol?11!cnta!l <]u«]ity, Or
pi!r;!sill m by tb«»c« lamprey, Atl;92ntic
»el!i!BOI! Ifi L;lke Olitario pn!I?!Ibly J<. CIID«d
becau c of habit<it l<!ss from «i!rly logging
ilnd d;im buil ling. 1..<ik«slurgeon, which
grow and u!;it<if« sk>!v]y. wcl'e <!flee!«d by
dclITID!fng c!D ! OVCI'fiShlng. Lcike ll'oiit dc
c]fned duc to f<ictor» such Hs sea lamprey
Pl«dation I'ic!bit«'t clcg! <Iil«TIDD, ovcl'I'lsh
lng!!I!d i!cc!.In«of IT  fo x!», When prcda.
tots such a  I;ikc !rout disappear, the ef-
fect» are n<!riced throu<shout the food we!!.

In soli!e «<is« , fish«!'Ics 1	«I?«gers inten-
tionally in! roducecl son!c members of the
Gfeal Lakes food web, both to <issisr in
limiting mimbers of othi.l organisms and
!'0 plovide fi hing OppoTtiln ilies. Fol'  'x-
iiniplc, Chinook and c<>ho salmon were
introduced t<> reduce alewife populations
and to provide»porrf'ishin< opportunities.

Un<]erst«nding  .!re;it Liikcs ccolo<ry
ril]LIires sl udying the in rer,ic lions
bct!veen life cycle» iind hiibitat  Of
organism», an<1 population flucfu,ilions or
cycles ov.< r rime. NCHI!y «11 Gr< HT L«kes
fishes can I?e found in »hallo!v iv,i! ef

during p;Irt of their life cycles. Many
species us<'!h;>II ov, !valers of lake  or rivers
«s spawnmg habitat either in the spring
or lhe frill. Spr!ng sp«!vnefs include
ste«lhcild, I;ike slurgeon, v«rious suckers,
cliannel catfi!h, bullhe«ds, yelloiv perch,
!vill!eye, north«rn pike, «nd smallmouth
b<i»s. Fall spav'ning fi»h< s include lake
trout, I;ike whit<.fish, I;!ke herring,
Ghinook HI?d cc!ho s;!!mon.

D~~riptionl micr x copfc ro»m«ll anlm;ils
ih<it llvc 011 Tl'ic hike bolrom.. Incklilcs

;!nimril! from the folknving gfoLIps:

An«i! d«:  ? hgochactes  H ]LT«tfc "mul'
!vorlfisl iII Kl I «eche»  Hlfucllfi<la!
fnembers Of sc<>m«nted wol?!! group;
Irio»T Lil?de! 5 Cnl.

  m»t«ce«ns: Pecapods  cr«yf'ish!�
cylinder-»haped body with hi«!qc shell
and fiv . p;iirs of walku!g k,gs; c]«!v»,

Air!phd!ds  including f?i]?oreiasf!]!.!�
somerimcs called freshwater shrinqs,
scuds, or sideswimmers; no shell, gills
Ht base of legs, slightly c unpressed
 f! litt«ncd side-to-side!.  Note: Dilx?Teia
iv<i  c<il led P<!firof>07«n un! il the ] 98 !s!

Native 11!ollusks � 111ii !cls, clan!s,
fingcrniiil CIHI!!s, snaiL , ctc. - m«jolty
have 11 sbc]l covcl ing internal <>rg«I?s,
such as mouth HI?LI dlgc tive D-acr, gills
ol' ILlng, Bric!;I muscular fool used f !I'
1 x'on!otlol?.

Insect !ill'viic; Ghlroi?Olfiid!   !i!idg<'
larvae! � long, cy]inder-»hap«d; some
h;ivc «nal gills. Hexageflia  mayfly
nymph! � I<!ng, slend 'r b<?Cly v, ith
fcathefdik«giIL» along sick ! of B]x]omen;
Three rails at p aster]<>1"iu! i];1 pair of tu ks
at n!oilth,

A<]uaric adiilt insects  watcrstrideis!�
limited T > rJ!c ncarshore  litton!l! a!nes.

Adult Diet: »«avenger /<>mn!vores
� <ICcai lng pl«nl i!nd 1!DIIfl«1 debris
 d«trinis!, bacteria, Hlg«e; s<>mc feed
01? Cl list«CC�1?S 01' ln!CCI I'cilviii

cl'iyf! !h ilnd n! klgCl,lf va« ITI«11?Iy
herbivorous, but also detritivores.

Habitat/Bch<«vior' bc'lithic' ln'cu?y
b«ntbic org«nism  biilld burn>w! or
seek covci 111'id 'f rock»  ?I' dcl fis.

C?Iigochciclcs I?Lil lcl I'Lib«» Hn<! I?Llfy
The<1!selvt".  hC«d fllST. ICH'vlng 'Lhe !all
end ivi rh gills up in the sviircr. i%idge
1<If vB«If!ay COD»I'I ucl' sm«I! 'tube» of
Hlg;!c, silt or sand. May<y nymphs of
the genus H«xagenla burlovv intr> soft
»ed II!lczlts in ilfci!! h!gh In oxyg«n,
Dif!ofeia is historically the most
unpoftBDT of th ' bCnlhlc  ?Tgi!I? Islfi 
in rhe diet of C!real' L,ikes fish. Purin<r

the d«y il lives close to or even buried
In tbc »cd]If!«DI»; by night lt' n'ilglatcs
upsvald into the hypolimi?i<>n  Brea»
high in oxyg< D!, Since thc afnval of
tcbl'I lfILI»sc]s, Dif?ofeia popo!a! ion»
hav«bit'I? Ii. I </eel!1 <C '«hl' >ugl'afoul IargC
regions of'T]ic G!re«I Lakes  cxc«pt for
! Ike Slip«rior!, inclucllng areas rlol
directly infested by thc mus»els.
Dil>ofcia breed from December
through April and tele;ise their young
f'rom 1! bn!od pouch in rhe spring.



Ffsh species prefer certain hahtirt types
for sp;nvnl»g cm l for early devclopmenf
of th«ir fry, <!r n»wly hatch«d you»«.
Some, such;ls northern pike, prefer
w»tlilnds with BquHTIC vcget'lnO»; olhCIS
such as l,lke Evil! teffsh, preter shallolv reefs,
xvI!icIE provide rich:Ireas for food items
iin i So!11 ' I Oeky Sr'TO{!OIL'  Cove!'! n! I' 't!II»
thc eggs uld in wl!icIE The fry can hi jc
from predator , Much remain  to 1»
I '<line{I;lbouf I'h c e;:irly-life hfsl{!!les {!f
C!rear 1 Hkes fishes,

XVIEHT»ver their.  our!r. of devclopmcnt,
rhe success of fishes {Iepen{ls on rhe match
bCT wL'I'll t he org! IIEI!i!us! Hn I t hell
cnvin!»me»r. The ge»eries {!f rhe species
Hnd the individu;11 fish determine xvIE;IT

«IEE Iro»menlill fL'illul'Cs Hr» If>!portal!I to
that fish. 1n addition, genetics determine
the range of toler,lnce of a pilrticular lish,
Fi!r cx;lmp!c, lake trOut;Ir» g»n»TIC!lly
adapted to cold, clear, highly oxygenated
Ev;Ircr»; they gnnv best in xv;IT< rs anulnd
10.E'  .  E0.9' F!; tcmj?crcuulc»xtTclncS
!!EH<, I! ' d il "I ly. Th g .n ties f, I'ISh,
Co!rib!» .'LI Evlth I!<e <'IClu'al Chcu <1Ctel Isf ICS

of The fi!h's enviro»rn nt, Evork Tog«th»r

to clfi'ect' Ih'clt fisIE~S I cproduct'Ion, gro vth
'<uld SLITVI V<'ll. WIECICcIS ionlC IflSh»S<
inc lu{lmg s;:>!mon, sjE;:IEvn;: faber only rhree
ol' foul' yc!Irs  TIEen dlc!, so!He gl »lips oi
fiShc!, SuCh HS lake !rurgei!n, repro juee
,11 Hn older age and live much longer up
to,ln estimated 100 ye;Irs. For most fishe!,
gn>V th rare! !Ere < re,ltly irffeeted l!y the
 i»all ty !Ind I bc HIEEOLIIET. Oj fun{I !ion!'ccs
iln{1 by walcl tell!p»ran!les. Thc I c iult of
al I of rhese f!!coors is fish production, rhe
amount. of new biomass pro<bleed by;I
glvCIE SpCc les Irl H pal'1lculill' Hl'cca ovcl il
period of time.

Le'cl'Inl'ng ilboul' I'h!sw»b <!f life in th»
t Jrec!T Lllk .'! IS< Cl'uCI "I I TO unde»if'!En{I f1'Ig
The h I:Tolh' of I t'S 'f'I ih C! ICS< C 'Ll I'I Cn t' f1 Sh  'I'I C
IS!u»!, 'el!Ed «»YITOIEfrIL'IE!,ill  juillrly 1!SUCS.
Understanding the bloli!gical basis for
Tl ese fisl .ri s is; Is imp rrlnt I .
dcr!isloIE! Hre n!adc about allor!Hting <>r
dividing fisheries resources among various
res<>urcc-u!er groups, Tod!Iy, f'ishcl'Ics
SCIC»I!sit! Hlld InarlagC»i, B! EVCII <1! I»any
orher professionals Bnd ciri=:ens, are
invoh e l in mirkiflg such decisions,

Fisheries Science
an8 Management
Flshcl'lcs scl ".Tice I! tile !iy I'{<alai'lc stl I' Iy
i>f fishes, <lqu;Itic 1lvilter-rel;!ted!
r«sources, Hnd rh»lr u!e! Hnd users. This
!cicncc involves undcrst;Indlng Thc
stlucturc, d'!<»an!le!i, Hnd interactions of
h.!bitar, aquaric organisms Hnd hum,lns.
FIShel'ICS nlanclgClllent IS il I'!la»Ch <!f
f !shet!c! sclcllcc. Fl!hc! lcs Illa»!I<'cr!1»nt I!

thi. 11!1»SI'll'IO» Of IIIIOI fllcitlOIE 'cll!OOI'

11cople< <ILIBHTlc p<!pulclt'Ion i 'clnd hi'll'!It<it' i
Into efforts to re!!eh the goals humans
 jcsire f' or particular aquatic popul;Itions
 >I' I cosys'tcnls,

Gre!EI.' Lilk .".i ffshes i!re known;ls comlllon

proper'ty 1'c!oui'ccs, I'esoIII ces I!«Id I»
tru!r for ev<!ryOne.  !OVCrrlmcnt'III;I<'Cn-
cic! are rr..sponsible for caring for these
j!ubllc trust I'esoLII'ces on Ihc jleoj	 .s' be-

billf, keepfng b >th hunliul find r '!oui{»
needs in mind. These agencies are also
respi!nsibl» f'or;Ill»cat»lg f'ishery re-
SOLI TCCS, dfvfdrng tbC»1 ilnlong I'C!iOI.! I'CC-
usel gl »lips HIEd en!iul lng H healthy popLI-
Iiltlon In IIII LII c yearS. In thC U.4., St<EICS
al'!i I  lib '.s hive thepl'11111!v I e'iponsll!ll-



Characteristics
of the Environment
Features that affect
reproduction, feeding,
competition, predation

Genetics of Fish
Determine which
environmental
features affect fish

Fish Production

+
Amount of new biomass
of a species in a given
area over a given timeDetermine fish's range

of tolerance oi these
envuonmental features

Temperature, light,
oxygen, nutrients

ity for fisheries management, working
with U.S. federal agencies, However, be-
cause the Great Lakes are situated on an

international border, state and tribal agen-
cies must manage the resource as partners
with provincial government agencies and
rhe stakeholders of Ontario as well as the

national government of Canada. Because
of this complexity, both in the biological
and in the human systems in the Great
Lakes region, the potential for conflict is
great � as is the opportunity to cooperate
to solve complicated fisheries issues,

Fisheries management today involves all
of the region's fisheries stakeholders, To
apply the most current scientific
information to decision-making, Great
Lakes scientists, fisheries managers and
representatives of many organizations
come together through two commissions-
the Great Lakes Fishery Commission and
the International Joint Commission � as
well as through many professional societies
such as the American Fisheries Society, the
Society of Environmental Toxicology and
Chemistry, and the International
Association for Great Lakes Research, Sea

Grant College Programs throughout the
Great Lakes states also provide a network
for managers, research scientists and
stakeholders to be involved directly in
fisheries management.

Many organizations are partners with
fisheries managers in making decisions
about Great Lakes fisheries. Tribal fishers

belong to individual tribes that have
organized management agencies including
the Great Lakes Indian Fish and Wildlife

Commission  GLIFWC!, the Chippewa

Fish Production and Resource Allocation

Ottawa Resource Authority  CORA! and
the Anishinabek/Ontario Fisheries
Resource Center  A/OFRC!. These groups
take part and lead efforts in fisheries
resource planning, habitat improvement,
law enforcement, and stocking. State and
provincial licensed commercial fishermen
also have organizations, as do charter
fishing operators, Commercial and tribal
fishers and charter operators help collect
data and keep records about fish resources
to assist resource management agencies.

Sport anglers have provided information to
assist Great Lakes fisheries managers for a
long time. Concerns about declining fish
populations and citizen interest in Great
Lakes fisheries led to the formation of a

variety of fishing and conservation
organizations. Examples of national
organizations include Trout Unlimited and
B,A,S,S,  Bass Anglers' Sportsmen's
Society!. Regional, provincial and state
groups also focus on the fisheries; these
include the Great Lakes Sport Fishing
Council, the Ontario Federation of Anglers
and Hunters, Michigan United
Conservation Clubs and many others
throughout the region, Interest groups
focused on commercial and tribal fisheries

also exist. Today, all of these organizations
cooperate with fisheries agencies in resource
management activities such as artificial reef
and habitat improvement projects, in
hatchery and pen-rearing projects and in
raising funds to sponsor fisheries research
and conservation. Some also assist

management agencies by volunteering their
time for fisheries research, collecting data
or responding to surveys,

Stakehotders

Allocation
~}a+ of Flshenes ~ Users

Resources

Ecological
Values

At the national level, many resource man-
agement and environmental agencies col-
laborate with each other and with states

to accomplish fisheries goals. Several
branches of the National Oceanic and

Atmospheric Administration  NOAA!
are involved, The Great Lakes Environ-

mental Research Laboratory is a part. of
NOAA. The Environmental Protection

Agency, the U,S. Fish and Wildlife Ser-
vice, Environment Canada, and the Ca-
nadian Department of Fisheries and
Oceans are all active in research and de-

cision-making regarding the Great Lakes,

Funding for fisheries management comes
from several sources. About one-third of the

funds comes from sportfishing licenses,
while about half is from governmental
general funds from states, the Province of
Ontario, and the U.S. and Canada,
Another portion of funding comes from
federal excise taxes on fishing equipment
and taxes on motorboat gasoline, In the
U.S., these excise taxes are collected under
the Federal Aid in Sport Fish Restoration
Program  through what is commonly called
the Wallop-Breaux Trust Fund and what was
known as the Dingell-Johnson Act!, More
than $51 million  one-fifth of the U.S.
total! of Wallop-Breaux revenues was
returned to Great Lakes states in 2001 for

their fisheries management programs.
Altogether, tens of mtllions of dollars are
spent on Great Lakes fisheries management
each year. Hundreds of millions of dollars
are also spent each year on managing the
entire Great Lakes basin for issues such as

water quality that benefit fisheries directly
or indirectly.
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Today's Great La

«<J< '.
Sport Fishing

i <c'  NCPSsc>!Q

Lake Trout
 Sn! CJ>nus 1>nmnycushj

!!pc>fr i>>zd coizznzerci,il fisheries are Ihe nz,>jc>r
fisheries in TJEC C?feat L>kes.'Th«sc fisheries

are defined by fi!h species sought  game f'ish
or commerci,il species!, rhcir,iqu itic
h c'I bi I'clTS 'cz>1cl t I 'lo,ic zvl"I o I"> 'el>"vcsT. 't lz<'I'<1,

WIT!?BE these fisheries BI c !ub-group! <!I sport
and commercial fishermen v,ho hold

licenses is!i!cd l!y a st,itc, pr<>vinci;El ur tribal
'ill!'Izol'Ily. El<el? licensic fLflccts il clifteren!'
scr of gcovcfizilzgc rc«iil;iti<!>1s, Thc Grcilt
I 1>k LS illS ? .ill ppol T i'I !lz'I<11! SUb i!st� «n c c
fishery, encompassing those zvIEO rely on fish
B! cl sUl>pleinelzl'Bl food sc>inc«,

Sp<?Tr an I commercial fi!hcric! uf thc C>rent
Lakes d>ffer in siyzificant w;lysi primnrih in
th» fish s<night, fishing procedures and gc,ir,
man;lgcmcnt regul«tiun!, nn� thc tishing
cUITLII C, vn!Lies nncl pilrposc of tho!«
involved  stiikclz<>lders!, For «xnmplc,
sporrfishing mi«hr be vic.we<i,ls prim;irily
rccrc ition'illy oriclztcd Biz� c<!lnl'Ac!el'El
fishing pnmarily «S <z buSUE '.SS ventule.
Hozvever, Thcsc fislzerlcs *1!sill hBvc siolzlc

similariries. The sp<?rtfislzcry has Bn
CConumiC c>r "busiIE«SS" Cuinpun«n T. M;Eny
con!a? i!ill'lcs dcpclzcl <?11 Iocu Is>IYI cine! tlzc
I'evenUC gcfl«1"lt«� In thell 'ill'c'ti Thl'oliglz
sp ?I tflshlizg. C Jzarter fishiizg opcncltoi'S i'll'c
!polT;illg!LI'!, bi.ll' 1>ISC! n1<.lsif' <Vurk 1 '! I?l>IU
;a?el m;lint«in n>;lrkcrs f<>r their sc>E ice!, The

commcrci;ll fishery is similar to th«
sportfishery in that its cultural Izistc>iq nnd
fislz p'fodcicts I!?ay IIzflueizce loc>TL!HE. In soitle
>11Ccils. TO ii'ISTS CIIOC Olz fTCsh 'I'ISh IIE C .'>>IST>ll

co!un>unities nnd visit okl tishilzg villilgc!
.ilic'h n.i FIShl<>lv>1 i>1 1 clc>n�i Miclzigan. Thc
rlzost st! iking similarity is that each fishery
cll-'pcnc'Is OIE ii h«111TI' ly  .>I Lc>T L'<ikcs ccosysteI?E
th! 1 SuppOrrS;I cl iver! ity uf high-qu !lily nnd
heal thy fish.

C?TCBI' Lc<kes IIShCI ICS p'fo'vide 'cl we<ill'lz
of v,iliies:

Nutritional value: Great 1 Bkcs fish are

nn excellent !ourcc of protein with lc!s
I'at and fewer cak!ries than other ments,

Economic value: Various stuclies,uzd

estilz>!<res pl;Icc tlzl' Tot'«I ccc!i !oil?le I!1'ip11ci'
<>f thc sport nnd comm«rical foo J fishery
c?n th«G>leal Lakes I eglolzczl ccolzo!Ely
be!ween !'!'I nnd $7.4 billiolz p<cr ye,ir.

SOCIBJ value!  ..Ountl«SS peOpl» CIZ]uy
 !shing anti relatecl activities, participate
>11 fIShilzg oig U IIZilrionS BI1LI ill"I cr>CI I'vl'n tS
!U< h «S fiShing tCSrivnls or TOUrn«ment!.

Historical and cultural value: Many
commercial fislzin<g families, including
state, pfoviizc ' encl Tfi bc llccnsccl,
iu;iint;iin;i way of life slmiJBr to their
«nc< stors. Others learn about Great I aLes

fisheries history by visiting historic. fishing
villages and Grcnt L:ikc! mu!eums.

Educatir!nal and scientific value: Fisheries

provide education;il oppornin! Ties that
«neo!.ll n'"c people Io !can? <iboUt ccc?systclns
;ind th«ir proC«BSLS 'incl to h«lp Illunil,ol' th '
quality ofnquatic environment!.

Ecological vcllUc: I'Is!>el'Ies Hl'c B et!I.ical
colnpol>Lnl' c!f iz I'ic."zli'hy, funct iolzi!1 '
Glr«;ii I;ik .s «cosy!rem, Fish siipport
he>! Thy zviJ !life popul<ition!, fill ecologci-
cnl nichcs th >t help maint'iin prcdator-
prey relationships an� kccp the Great
Lakes ecosystem in. balance.

Future value: A susr;iin'>I lc Gin?Br 1 Bkes

 ishery helps ensure the long-tclm
pror«cri<»E of' Grc,>r Liik«! n,itiir,ll
! Csol? I.'ccs.

Thc sl"c, sco]?c izlzd IIzzpof tilzzcc ui !ip ?11.
fishing in the C>rent L,ikes Ic>clay is enor-
lz>ous, S >lzzc fislzL'f I«si llziilzilgci's say th'lit
rhc recovery uf thc fishcri«s re-
sourcee from its low

d<iys in the I960S

to thc sport fisheryof the e:!fly tumid- 1 980!
 i>IZd C<?Iztinl liizg thn>Ugh u? Jny! Is nu'Thing
shoit of a resource management miracle.
M I>E'ilg«fs and ccoIEolzzists 'zgi'cc th'll
sportfishing g<?verne<J by si=e limits, creel
limits, seasons and gear restrictions and regu-
IBtl ?ns for specific sipccics ha! increased thc
vahi«. Of rhe spur!fishery. Thi! hns b«en,ic-
e<>mplishcd by managing sever;il different
!pOrt fi!h pupulntionS tO diversify Opportu-
nity, a!ICE iate angler pressure on indivi<lual
specIC1 czncl <Elle?w Bckl>TI<?IE<zl angel«is to pni
Iicipnte in ihe fislzely. Fisheries Izz,>oagcrs
measure the healthnncl success ofsport fislz-
llz<" by Iclkllzg i!?to clccoUIzt <zlzglccl' dizys  tlzc
rotal uf El!  layS !penr angling!, number uf
angluzg trips, catch rates, species targeted,
«ncl sUlvcys ilboc!!. Elzglei' attitudes Bncl s'lt-
LsfciC I Iolz.

Angling Effort

'iucveys coi>ducred ev<.ry five y<;lfs by rhc
U,S. Bnd C.«n;>dian g<!vernments, >vhile nut
J>c I feet< are goocl u lclicBtors c>f s!? >1TI Ishing>
activiiy and trends. Recelit surveys show
th;>t morc than J.S million;>ngclcrs spent
more !!zan 23 million days ii!hing> U.S.
<v;it«r! uf rh« >rc,lr Lakes in 7001. TIE«Be

U. E. 'clnglers Izzndc n to!'<ll of nccll'Jy 1 6
Hz! Il ion izlzgli>1g tfipS.



Tl'le !T ost Ihoinulai f>s]1 spec!Cs sought by
U,S, clncl   c!nclc]!r<tl c<ngrlei;,i in. t]1e C!! eat
Lakes region is ye! lovv perch, follcwvec] by
large-,u?d smallmouth bass anJ wa]ley».
Sunfishes hin J rock I?ash, or other panfish,
;H e,!iso hifrhly valued sport f! sh, espec i;! I ly
!n   anadl ii!! v<'*c!Te!!i,

Smelt are !lso frequently caught with c]ip
i!f t i  cH?d 'ielnes ln C a!Mda! dt!f!fig Spl'lngr
sp><wall?g ! uns th! ougho !t the feg!o!!.
North .rn pike,uad muskelluncgye round out
che p! >Via! v I.lst of p >pi!la!' spoi t f>sh species
note'J !B bol'I'! US ~ clnd C a!la J!c!B su! ve jr.

Soir ao<f  ocrcrE' 5!!ops ore cofofooo rr G:aaf ! akes coaffoi coo!loof!!ries.

<tnoul?.t of�!'4 ol? Iakes Fl'Ie «!? J Ol?ratio.
Within the United States, rhe state of
Michigan ha ] the most,uzglers and the
most days spent angling in 2001, fo]lowed
by Ohio and Nev, York,

In C.'anadian waters of the C!ruat Lakes,
nec!rly half r! million «ncgylcrs f!shed more
than 5.3 million d;!ys in 2000. Mc>re rhan
60 pe!'cLB  of Gan<ldi;!i! angle!'s fished
fr<!n! boats ancl  nore tl?an .30 pelce!lt
f!shed ff OH! sl?Are]ines; a s!snail p ",Teen! agc
Opted fOT iCC fishincr,

Fish Species Caught by Angiers in
Canadian waters of the Great Lakes 2000

Popularity of Fish Species for Angiers
in U,S,VV'aters of the Great Lakes 2001

Is S!. e-, ~ ~ II

Yellow Perch 693,000 6,597,000 Yellow Perch 6,462,593

Walleye 571,000 5,521,000 Walleye 2,581,995

' n

Lake Trout 349,000 3,605,000 Smelt 1,666,235

Sourras «S Deoc of Inrerior  I 5 Pish and Wildlife Serv ce and l! 5 Dept of Cornrnerce, 2OO I hfatronaf Survey of Frshutd ><untied and srurfdlrfe Associated Recreation/ Dept of fisher res arir! Ocearis Cascade 2OC!
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Recent surveys also shc!vv th;!t in the
United States sport fishing is H!osr. p<>pu-
lar on Lal.e Eric and I ake Michiga!tu
These nvo lakes ha<] rhe larfyest number

c!f angiers and the gyreatest;H?gr]f!?g effort.
 number <!f d !y» sp<.nt «ncrling!. Similarly,
Lake Hun!n. boasts  lie gfL'afL'st !1 H11ber
of;:lnglers, as vveII as the greatest number
Of d'cl >'S,ipent angshncgr On C c!na ]>i!n, Wa
ters of the Grc;! t I-'c!k  s. Not cable numbers

of Can'!dian «nlylcrs also spent;i similar

Sportfish Species
The chversi y of Great Lakes spo>.t fi.!hing
TF! f!tres from wrai m- and coo]-water spec! 's
such as bhfeg! ll, bass, yellow perch,
<vaI]eye, pike, and musl<ellun«e of t.hc
she!I]A<ver b,iys hind nearshore areas, to
cold<vater fishes such;!s lake tfc»ft or

sa]B!on fc»>ncl in deeper. Open !vatcrs. The
methods;!nglers use ro rake  !feat Lakes
sPoT'! fishes vary w!del'j fr<!H! i'H L'll to 'rl Tea
;lnd inch de shore or pier f'ishincr, <v;! Jinrr,
I?o'clt f! sh H!gs 'r<f lt I. ice f !shing!.

Oth«r sport fish soulsht part iclarly in U.S.
waters mclucle cold-w!ter spec!c» such Hs
lake rfoi!t hind several salmon species such
r<s C.lcunook, coho, c!nd I?H!k s' !In!on. 13fo<vn
trout and rainbow rrout  knovvn; s
steelhe,!J! are,<lso popular. Gre;!t I c!kes
s;!l!non anc] sreelhead are two Af m,!B3
species ca f'yht i>1 Gyre!!t Isake!i trib!!'I <H'll's.

Economic and Cu]tural Impact

Economists estimate th,!t,,is of'1985, the
annua1 economic impact of sport fishinfr
wit hi!x rhe   yre:!t Lakes reg!on divas at least
$4 I i]lion  U.S, dollars!. Some experts
estim;!te rhc A F!h!e of ihe sportfishery to
bc much higher, e><cccdingr $7 l!illi<m
IU,S. do]lars!. Great Ls!kes ring] 'fs spenc]
$2-3 billion per year for ]hair, t ickier f >oil,
gaSOhl?C, bnaths a	 ] ChafteT Se!VICeS. In
the U.S. ancslers spent bet<veen $1. 3 and
$2.5 !nil]i<!n in 2001. In G;!nac]a, it is
 >!it!!cnatecl that '!ngleis spend HH>re 1'han.
$'I] 5 million IC DN! ye !rly on



Rod should be bent in a
tight art to aid in hooking fish

Pod
holder Downrigger

Trailing is an effeotive waj to Catch Inany st!@ties of fish,
In order to trill bait <or jdres at «he right dej!th te catch fish,

.. angiers 'use a.downrigger systerfi, A down! igger', mounted on
boa't, oonsists of a sl!ool of stainless 'steel wire with<a:heavjr
weigh't hing on<the end.i A fishing live 'is attathed 'to a release
inechanisrh near the weight. When a fish hits, the line is
released, freeitig 'the rod and reel'of hea!rf !r<reights.

d own I'Igger
iwetght':

reiiaase

bait trolled 25'to 60 feet
behind' dower'igger weight

equipment, supplies and direct »crvicc»
rclarecl Io fishi!sg, such a» tishin<f gear,
boarulg cqulplTlcnt< tl avcl> lodging and
llccn»c».

Th» sportfi»bin<< industry hll» bn!ught nc v
1 ? Bnalny Co'I,'iral rown».,ir!IBL' con?-

a! u? ities have dcveloj?Cd their shorelines
with sporr Iulglers iB mind. Bait And lllcklc
ihOjn» a ?d Othel Suppofl' 1l?du»II'IC» afC
colr lr  ?Bplac  111 Co'a'il'al COIT!ITIUI? ItICS ~
!!omc develop;Ind build fishing gear, such
;1» llirc» I!!;Irkcred and used wr!rid vide.

1 ishinif gear such rt» the downrigger was
developed. in this region to mc<. t thc neet>»
of'f.!reat Lakes Anglers.

The  .!Tcl I: Lllkes region has taken on a
»po!rfishi!?g lilenl'lty, Ilncl tourlsn? hi!s 1?Cen
n!utcd H» an CC '!nolHIC dcvcloj?It?cr!t al
ternative IO heavy induStry. ?Oluc Coni-
lnllnll'lcs 1? ave OI'I<;lnl ecl popular fishlnf�"
f !»tival» and sport'fi»bin<< rournamenls to
attract visilors and to celebrate their

Circ' r I;ikcs fisheries re»ource herits!ge.
Hteelhcad Bins in spring, fa!ll and winrcr
dra v an<rlcrs to traditional, favorite fish-
lngr *1 reel» OB trlbul'allLS. L!ke VISC, Sp'rHVB
Ing nln» <!f' slllmon, »111c1't, i nd othcl fishes
offer jarcdictablc opporrunirics For fishing
 vith family;m j f!'lend», C!rcat1 akcs tribu-

tllrlcs ol' river systc T!s allo v anglers op-
portuniticS tO CI>joy Gree!t Lakes fisheries
far inland.

Charter Fishing 1ndtrstxy

The charter fi»hin« industry grew
tremendously in the region durini< the
1 970s, nd 1980». The n mb r !l ch; rter

f  shin < boats ln thc U..'?. gre v fn!m»cvccal
h lndTcd ln 1975, pcakil?g at n?<?I'c than
3,000 b !ats in 19HS. Trip e!<pcndinires by
charter fishing angler»;Il»o pc;11 c'1 in rh«
late 1980»,  vith ivfichigan charter;Uaglcl»
alol? L .ipenclll'lgr a I'o'I''<! 1 f !i ITIOI c th'<in 5 ! 9
milli<a?, 'The ch<lrtcr fishing induslry,
pl Uullrily in rhc upper   !rc,lr LakeS, began
experiencing difl'icultic» in the carly 1990»
d lc I o fact� !ls such as dec 1 ales u?. Ch n!?Ok

s;Iln?o	 sl'ocksancl the	 pTcy  alewife!,
cconolRIC downrUI'n» 'Iu!d conci'TB i.!v<'T

contarnlnant!i ln. fl!ihCS. Similarly, L'akL'
El It.' charter ol»t<l at lons deci i!?cd along
'rvlth 1vallcyc populllT«!n!i th 'BUgh thL i<	' .
1990s and carlv 7000».

I?Cell ?Cs IB 1 ak ". Michiga	 C.h!nook
s;llmon i!r Lak» Erie tv;I!icy» forced Grcl t
1 likes anglcrs and the ch;lrlcr industry ro
focus on dllfcl ent »pcclcs, such 'Is
steclhc«d. Fisheries nlanagcl'.i beg<in

I ecogI ll" ' the IIYlportal?Cc  ?f naa Bag! ng fol'
'rl d I'VL'T.i ' and su',it'run<I 1>!c spoil.flshcly. As
fish population» tcI?d to f i ictus re in
cycles, some species, such a» thc C.hino<!l<
saln1onr I cb ?ulldcd ln thc 1990s, land
f i»1? . Iles BUU?ager» n w w  rk t rni'IU?a c
such flucrullt«!ns for morc sustain;Iblc

Sa!n",on are o!nonrr !he rnos! noae!a! sr!or!f sh i!! !ks.
!roters of the Gree! !akes.



645,000 7.748,000 iihnors 120.000
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s Fishing in V.SVWaters of the Great L.akes

S<rrr> rsh are a pope!an spar hsh in  he Canadran realers orr
 he Crea  irrkes.

numbers c!f fish, I ik . vise, th ' ch!lrrer
inchistry, v:bile not. as large As in thc past,
still con!.inucs to provide pix>ductive
economic rerurns to rlie Gicelt I akes

Sportfrshery Trends
The U.S, Fish and Wlldlit'c Service

reports over Z, ! million an<tier licenses
sold Ill.  >rckit Lakes states in Z001, nearly
30 pe!celt'C of 'all licens '5 sc>ld IB. Ihc
United States th;lr 'r'c'll. Howevcl, !eccl!1
!rend  indicate declines in an<rler license

s'iles. Survey» indicate rhar numbers of
sport angler! in U.S. waters <kcllncd Z8
percent be!ween 19! I and Z001, and
similar declines h;lve been noted 1 m<»lg
 ..;lnadian sport angl<.rs, Yet angler
attirucl 's, values, and us< oi  >real Lakes
fisheries resources have become

incrcasi Bgly diverse.

Res«;irchers «!id managers;ire ju t
bc<ginning ro underst;md the diversity of
preferences;md interests of Great L;ikcs
an«lers. This i»lderstandin<r of 13Bglcl
vdl»es and attinides ls necessary to help
predict the future clemand for fishcric 
rc ources and to allocate thc fisheries

I'< sc!ulces,*ivliilablc toclay. Sonic !ii c
ci!ilccl'ncc1 rh,it urbiullz'itlon dncl oth '1

lac to!'5 lllav col'u,ic fcwcl p  i!p I e 'I <!
part icipatc in fishulg in the future, while
others are concernecl ab<>ur;in<sling
preSS»re in Certain kireas. SOme,ul<rlerS
<"lin. Sari sf'3cl'Ion frolli I'elf" «sing I'hell
priged catch  carch-and-release fishin<r},
anc1 mana<remen! f<.ir trophy fish has
increased in popiilarity, C?tl>crs cnjr!y
h;lrve tin ' fiSh fnr the purpose C>t a g«iOd
meal. Wlierhcr to keep or release;i fish is
; question ldl t ! 'ach p rs n', indi .id ' I
values and decisions;:ibout their
particip;ition in thc t'ishery. Ailgrlcr vliluc 
an<I ethics;irc increasin<rly import«nr in
Iniuntalnlng <3 high q11<'illty, sustaII3«blc
Great Lakes sport fish .ry.

Commercial Fishing
Commercial fishing, when man<igecl
prop< rly, can pn!vide im iI3>portg tlt and
sustainable f'ood soulce f1<!IB the Great

Lalce .  :re; rive commerci;31 fishin<r

op .1<3 t i ons '<3 so I !lid w>iys Lo 133ax!133Ige
valu«of their harvest through mark«tin<<
thc uniqueness of Great Lakes tish. The
cc>mmercial fishery is important to
roill'ISB! and to Colrilll »Bi ti«S ll long thC
Great Lakes shor«line, «s it supplies such
regional flivorites as yell oiv perch, tv>ill eye,
I;ike lvhitcfish, smelt, and smoked fish.
F<inlilieS <lnc1 C<	33133LIB<tics tI>rough<3»t Ihc
I'eglon. h<ivc clevt'.loped thclr o vn
vari;irions of the "fish fry« for smelt and

perch, and thc fish boil is «Great. L,ikcs
re<<ion«l specialty, Planked wbireflsh is
also a 'tl'acl!11 mal C!ri'at Lake i Llclicdcy.
Prcparin<r smol ed v;hitetish, suckers,
blc>»ter  chubs!, lake hcrrin<r find other
fishes >5 oltcii ii liii' lily p'rolccl dnd also
ot'fcrs dislinctivc region;31 fire f' or visiti!rs
I'o coast<31 roiv'ns.

ThL' contribution of the stilt«-, provincc-
<incl tl'Ibe-I lcensccl coI33IBcrc ial fi sf'!el'ie  Hl

the Great L,ikes regi<m rod;Iy is subst>in-
tlal, Ivlany people in rhe 1 <!sin de]acnd on
comnicrcial fishing for their. livelihood.
About !<000 workcloyc'clrs werc SP«131 hl
the commercial Great I;ikes food fishery
in I !83  rhc lllosl. rcccot yL	1 for vvllich
collipl elicnsivc Loinnl tl'c !ill fi.sh.ing cco-
il<inllC Sti!tlstlcs AIC avail kl  ! with OC
cupdti<!ns r;»3<ring fronl tishing to pr<!ces -
Ingr, tv]3 oICS>3 lng< 1>n 'I IT!ark«1 II1g.

I?cspite these lictiviti s, Ihe numhcl. Of
commercial f'ishing-related jobs in   reat
L;ikcs j urisdict ions has declined in recent
y< ars. As of' th . c;lrly IL!90 , rhere lverc
$00 trih;31 license  and fewer than �0 fuII-
I !!lie state I i<.'el kses. !onlL' experts es1 i ill;lie
rhese numbers Io Iae much Ic!<ver todly,
Il'I  ..'Inacli an Gl'e il L'ikes tvl ters,

Bul»be!'5 of colllm 'I'clal fishing I!c '.Bsc,'i
have remained f<iirly stable since the
19705, rangillg bet tvee31 I 000 and I !00.

A Il'ialla<g<CI33cnt. tl'C! Id in tl'ie U.S, wlltcl'5
of the Greiit I..al es has been to limit the
niimber.  >f cc>mmercial fishin<r opera! ions.
The <rc!al ot rhis strategy is to reduce thc
harvest prcssure c>n rhe fish«ry xvhilc
maintaiilfn<g ecologic;illy he;ilthy ancl eco-
nomically susrainable carch rates for the
1'«In<3»ling coillil' CI CIA! IIC<'BSCCsi.



Economic Impact

 .oinn>»rci;Il iishincc in the Cire«t Lakes

tnd«y continues roprovid» produciiv»
r  IurnS frOn> tl'I ' fishcl'y 1 csn ITCC!i. In
2000, the cstim;!ted rot;Il c;! Tch by con>-
mCI'Clal itcitC 7 pl'<ivlnCc-7 Ilnd trciiry 11
ccn!ctl fishermen was ne,lrly 5c> million
pou'nds   Q ! IIII III '711. kllocgcla!!LS!. Landed
va! ue nt this h;irvcst w",I  cstin>i!tcd;it <iver

$17.8 million  U..'>. dollar ! for th» tish
h'cll"vc i!eel fr«in U ?, Lvr!l'cl'! 'Ind IIPP'r<!xl
m;>rely $715.8 Inill ion   ' l� clollars! fc!r
the I'lsh taken in C:in;>el!«n ivater!, How-

ever, lh» processed valve of thcs . com-
mer  i;11 h,>rvcsl! signifiC!!ntiy raiSeS the
»cnnolliic v lluc;>nd I>cncfit of thc com-

ITICT ,!a] I l!hCTy To Ih '.  !TC':IT Liikc! TI'glnn.
! or example, in  'anad;», thc pr<icc!scd
vliluc of I'his haTvest ls csl lnlatcd Io bc al

lc« t jive «mcs rhe $9l.H million landed
value amount.

Tl>T<!ilgh<!LIT thc I'cgloll, Ihe Iolril j>crillld-
agC l«ndCd ln 000 waS gl CiltCST 'f il' l ilk»
whit»i!!h, yelloiv perch, vvaII»y»7 rind

sin 'lt. L.ilnclecl vcllu '. oi these f'OLII' sipcc Ic!i
harvested from U,S?, <viltcrs w",is cstilnaI»LI

iu nc'Ilrly I>14 millinn  U.S>. dolhr!! anc!
almost I� 1 mlllu>n  C j!N <loll,irs! for
thc!c f !LIT sj?ccies hal vcslcd froln C;In;92-
clian ivriters ul 2000. These four sp»eius
i!iso constitute ln !rc than lhl»c  ]LIartcr 
ot thc rcc. ion'  rural catch by v eight, r!ver
Q I . 1 lnl I i Ion pollncl  of fi sh h'cll vc!itCd thclt'
yc;ir, While bass, lake trout, I-Ioatcr
 chub!!, lake herring, «nd corn!non carj>
;>re among the other prim;iry catch»! in
thc rccci<>n by lot;11 wciccht. H<!vvcvcr, thc
. p c i . >f fish t; k I'I ln Th" I lu 'st ] Llanti-
ties varies by Iak», by state nr pn!i inc»
and by country.

Commercial Fish Species

Ill Lake Slip»i loT, nccll ly 0 nlllllon. po Inds
of fi	1 iv«rc harv»sr»el I'rom borh U.S. caid

C:anadian ivatcrs in 2L�0, Apj>I nxiinatcly
hill!' of lhe intr� conlnlcl'ca	 hal'vc t In,

I akc si lpcl I >l'  by vvclc?hl ! ls I'cikc wh Itc-
flsl'I. ! !Ill ".I IITlpol.lant sp»c les! ln 1-'cikc
.?Llpcrlo! rile lake herl'lng clnd lake Iloiu

lean 'ILnd fat"  lscow»1 f  ITITI i! Lib!eh
ComPriSC clnOrhcr 4g PCrC»nt Oi S ij?»rinr'S
ct!nlfnel'cl ll haTvest.

ln L:lkc lvjichigan, comme!el«I fi!h<.nncn
h'uve I'eel nl >le Than 7.5 llllllloll j?oun l 
<sfm,iuily l,ikc <vhiteflsh, lake trout, yclloiv
perch, chubs,lnd !n! »It  in Wiser>nsm and
Michigan wat»rs! in 2000, AIc>vifc  vcr»
o'ncc cil lcgchl ceca>ITI»lclcilly froln L'Ikc
Mi»higiin and  old FOr animal food, 17ul
that ac!i ity wa, curtailed in th' I'!'!Os,

ln. L'ikc I"j lion, nlolc Lh'111. 1 5 nil!!i<>n

pouncls oi' fish were harvestecl commer-
cl«lly ill 2000. apploximatcly tw<>-third!
oI this harvc t froln  ::ana<Ii;in w,!ters.

L;>lee <vhitefish make up mnrc than three
Lju;Lrtcrs of the tol.al comm»re.i;>I. C«tch
froln U..i.,in i CIIn,ldirln writers. Orher

,pecics t«k'nfr m th U,S, wn t rs f Lake
H'ul oil by Stcll'C 11CCn,icd fl!h»1! cue Chiin.
n»l catfish, cjuillb;Ick, herring, roun»I
whirefish ancl common carp, Chinook
salmon,lnd llikc Trout ilrc sub tantial

FICI I!cacesscna s;gmf!cantiy raises I ce ca7707777c Icaive ac!a i!c'nefil af  'lie ca777rciei'cIai jlsilciy ia I ic linear lakes regian.



U.S. and Canadian Great Lakes Commercial Fishing Statistics in Great Lakes

Lake Whitefish 9,886,310 10,256,122 11,167,000 12,507,040 21,053,310 18,635,838

Walleye 22,891 38,851 7,269,000 15,046,830 7,291,891 10,120,227

Chubs 1,625,61'I 1,88,906 300,000 450,000 1,925,614 1,890,406

Lal<e Trout 994,087 531,462 563,000 43,430 1,557.Q87 761,560

Channel Catfish 507,294 299,270 3 1,000 14,570 538,294 309,031

White Perch 188,275 107,027 313,0QQ 2?8,490 501,27S 260,115

I a, a a a . a s> 'a a a a a

Erie 3,929,459 3,400,527 23,089,000 30,999,800 27,018,459 24,170,393

t4ichigat> 7,541,800 7,988,721 0 0 7,541,800 7,988,721

Superior 2.4S9,2S6 1,827,273 1,489,000 1,227,830 3,948,256 2,649,919

Totals 18,8! 9,894 17,845,408 35,964,000 45,822,490 54,783,894 48,546,476

Soo ce G eat  akes richener Comrr ssroo t>mteg States Geological Survey rOot rio Comme c'al y sheries'Assooacioo tvalue m VS r>et>os

C?ntario come lake svhitefish, bullheads,
rulll lehct r frc i!  Vvill cl d1 ultlr Alrlcllcc<n CL'la
y a!lo<v pelch linc! LVBJJeye.

oinectcs sucl'I as< 1'clkc troLII t Kv'c1!Jcyc 'i>1!d
perch arcpri=:cd both hy sport Bn J com-
I'I'lcl'cia! f >shel"Ies. M;II!agets plaCC gl'<mll
en!]nllasis on shaleL! clncl nlultiple uses of

c,Itches oi' the Iriba! harvest in U.!!. LV,I-

I ers, c?ther pop IJ;Ir c<>mmercial,species in
Ca>a >dian <varCrs of 1 lke Huron;sr  J,lkC

trout, bloater  CJ!ubs Jt ycJJOSV perch, and
<vlIJJeyc. ln the N<>it!I  .:h;u>ncl <>f I;lkc
HLlron. 1'lkc tl OL! t iu1'! Jake hell ilag Brc
taken in J,>rge nun!berS, Bn J in Cs< Orgi,ln
Bay larry»  Juantitic» of lak» trout and
bl<!,<ter. arc harvested.

Lake Erie commercial I'ishermen har-

v<'stcd nlol I' thilrl 7 n11llk!n poundss of
fish in 2000. U.S. Commercial f'ishermcn

h;lrvesled lnainly common carp, yellolv
perch, frcshtva I c>. <Jl lllrl ! S rnacl llncs
knotvn 'c>s sh sepsh !cad ls <VJ!tte !!ass clncl
ch IIanc! ClllflSh,  . 'ul*lLJI'lla Lllkc Eri Colll-

nlelcr lill Fislacll1! 'n 11al"vest Inotil ly 1Hlnbolv
smeh, vvi>!!eye, yellov; perch, Lvhite perch,
<VJ!ite bass;Ind lake svllitefISJ>,

BaitfiSJ! h;1rv SI iS an impOrtclnt COmmCI-
ci;IJ secror th!t occurs throughout the
 >re:IL Lakes lval.crs <!!' both thc U,S, 11»d

  Bna kc For exnmplc, pennsylv;u>ia com-
mcrcia! fishermen h;lrv< st. I;>ke Erie

spottaiJ shiners and orhcr minno vs that
are then sold as bait.

Lake  ?nt;Irio pr»duccd;I c<>mlncrci;I!
h,>rvesr of nc;Irfy I Inillion pOun JS in
2000. Yellow perch constituted more th;In
80 percent of Lhe U,!. commercial clltch
 br' lvelghl ! In Ontatl<! xvlite sl bn'rlvla
Jhu ! !he'Id, LvhIte perch, n!ck Jh'Iss atad orhel.
sunfishes;lre;>!so co>un>only caught
SpCCIC t Fn!na C.allad>an trvatel S Of LilkC

Commercyoi ft'shinit operotions horvested over Zt million pounds of toke tvhitefish fron. the &cot I okes in 2t>X'.



rhe Great L;ikes fishery. In soii!e,ire;ls,
coll>IT!»r  la! fishcl! 'll'e I es l lc ted »ceo!'d-

ing! t<> s<';!son, locarion or f'ishing gc;ir such
,is  rap ncl!. I%est i»tioi!S may also cover
Ill« ITI	111'!Cl 01»JT!OLIJT  Of n»tsi p«J.  !pel,'i.-
tion th;ir c;in be used � !clectiv<'ly target
coITIITT»rcl'al !p»c'Ic! »f1«i �»void h'll vc!i!'-
I JT<g speci s 'iougl? I by l<cci'cdllolaal!il iglci !.

ln n»any ways, the life oj the commerci;11
jishcr is !imilar to lh;1  oj' thc f;iinily
f !!filler. Tile !vork IS hill' 'I <uld S<?«T»t! Dl '.!

diil1g< uf<>LIS, »J»d Lh<* Il !co!!!e u«Cefi <i«1»lid
v;lri;iblc. C!f CJT fisl? Ing is;1 f',imily ventuie,
' VI Ih Info!'Illat Ion, I »Chl»icj! ICS »lid ecjl I Ip
Ine!TL pas:i«d 0I! thfoLigli gener»t IOITS, IJT
Bliiny C»S»S, fatal!'j «!CIT! b<'fS Ldk«pal"t II?
'all '»spec'I! of 111c bi l>i! ics!, Il'!clLld«?g I I!ih
j.! oc '!sin»n'! sale!i. Kllovvjcclge of I h«
lakes is also critlclil n! '.iliccc!s. GO!1'»'l!ef-

ci;il fisher! often h;ivc' clet;!i!eel under-

.i >lnclilig of 1»ke I 01 tolT! <iol?dition i s lcl?
,Ts clepth, current;«Tcl sub! rale, land«larks
»ncl n'a'vlgatlon, fish «love!	«ihl'S lln l s lh
popul<»ioll!,;!ncl vve»ther patterns, C!f en,
I'hev h<i'v<1 lil?dCI!il'1l?d«?g> iind ikill !I? I?Oa 
«! JI« eil'1!!lee illlcl I'< pi!if, knc!l' I.'"jing al ii!
net ICj?>1! I,

Most Coil!!11«fCI'< I flshIJ?g in fhe I egiol? IS
done lvirh frlip nets, pound nets or >ill
Be' si <ill !1<!ug>h tr'»v92'I! al   usc! I II1 I?lace i
for smelt, Ho»ter and lake <vhitefish fi!h-
cII»s f»JTd in thc pasr for»I»xvife!, WI?ilc
 ",If io<IS r»Chl10k!g! C!Il »dvi!ncCJTI»ITIS h;IVC
aid»el thc commcrci,ll fi!hcr in recenr

yc;I! !! it Is s«11 a time-cc!I?suming and dif-
 l<..ult occup'il'lc	1. In sj?itc of this, «1!«1y
speak ot'ho!v fish!I?g;<J?d the I;ike!,lre "in
their bloocl."

The C? e»t Lal<cs also slipp<>rl. a !mall
sll bslS  CB CC  I Shel y. Su 1 ! Is  ef1CL' fish Jilg
includes harvest ing of fisheric» re!<>lirccs
jof I!  !5011»l 0'f fa'!ill! !i CO!»SU! lp l<!JT ol USC.
Subsistence f'ishing i! oft»i? rel»teel ro
cLI! ton!al'v and I'r:ldit ion»1 Usie.'i of f lib

rcsc!urces, hut pi i!»;lrily speaks to th«
dependence of u!crs on fisheries resource!
for f «!cl ancl he;II h. Subsist»«cc fisher!

«1»y incllidc N;itive Alllc! icansi; however,
mlmy olhcr I?» >pje whc> fish vvith state and
pn>vincial "spolt! lice«!i .'!i n?dy 'llso rcl'j
0 11 C?re <1 1 Lakes fish»,i 1! s 'a I?!'I !11 '<ll j I'oocl
resource. ESIim i es of the economic

importance of C!rea  L,ikcs fi!heries  o
s lb!is »!le» fislicl!i ili C difj le >I ' Ic! OI?Ia«T.

Aq; UIL r. rl - c I :;t . I';quite
I II»I?rs, !nv»JT<'br»i'<'s, fL'ihcs »i?d alt!pl!ibi IJB~
h;ls gro vn signific,mrly in the region.

Ac!i!»CLII lil e I?Iod«Cta!IT In fhe I CS. I! L! I.-
v»rsc,md v<iries by state, ranging fn>m
f«d-lish r I.;I irf sl,;qulr fi,hf rh.
p«   fade, tc> fish for stocking, Lind even
pI'!IT s joi' food, wc land J!?itig;! ioJ!, a«el
<vatcr gardening. Aquaculture provides th«
C!real 1»ke! region with economic benefit!
l!n l «nolh<.'1 1<?Ui'Cc of fish for the food

marl.el, »s well a! fish th;it,irc used for I?,Jit.
M<!rc< >vcr,;Iqu,Ice!lure ! prii TI» ijy agency
f Is!1 CUI«ilc! pl<!Vide'i fish fof S OCklng ln
pi>bi ic <v» ers of  I?c,i i'it<'!i and j!I <!vinccs
<vhereas priv;ite fish producers may cultiire
fl	1 I<? sl' !ck IJT pri! a L' I'LcfL'	 lc!Ii»1 wale!!
or for !"11« to other fish grow»rs,lnd f<>r fec-
fishing operations, Fish giovvers in thc r«-
gi<!I1 I" Iise JT!»lly tyj?CS <!f fl!he!i IOCliicllng
I><i!s, c<J fish, sun ish, and vcllow per»IT,
A jLI»c lilt I e In th I! I'cgk!D.  Vill c ?nl iI?Uc
to <a oxv Lo meet i J?crc;!Isii?g demand for higll
qiiality fish prodlicr»,

Pro«! privatefish farms fo agency I'i!h
1111 Chc.'I I»!i n!c!fetl?»11 I OOO a jil»C'Lil'ILJIC
prc!ducers e!:ist in the eight Great ! al es
',ita CS. In 000! OJT af Jo id 'n«f le»i ! 9CI
privat<i-S«C <>r fi!h pn!dUC iOn t»CilitiCS in
c Jn »I io, pl'ovicl ing 230 lull- In?c j !bs >ls
direct employmcnt !nd li«other 25CI
«Td«'ccl' el«pic!yl11 '.nt I?Os! Jul»s, lla lhe
Il?icj-199C!s, aqII»cLII ure pn!dllctio11 >11 rhc
U,S G!!.cal. Liik 's .'ir'1 es w»s v»IUed at

JYIIIIIOIT, ai>d thC tol?<II CCO!BQIT1IC
co	 fib ltioJT oj aqU»ciil ufe In C!IT afio Is
c!timatcd,it $c?0 to 6> million. In m;II?y
states, aqu»culture is leg!»lly consider«el;is
a type of agrlcul Lire, »!Tel mb! not ahvavs

be;issociated clifecfly  vi h vvat»rs of the
C ! le lt L lkes. OJT tile <? hei h�13 .l, C ?IT  »1 I 0
prim;irily produces rainb<>lv troiir, grc!v, ing
ov«r 8.8 «1illion pounds in 2CJCIO, an i
n.eallv L?0 pci'cell  !by'  VL'lgl! t! oj fbi!i
j>10 li IC !on no<V Cc!ii1<. S fl'OJTI. Cage Cliltili'e
<>per,iric!ns in Georgian I'>!Iy !IITd ll?c North
C:h;inn«l vv»ters of I akc Huron.

Aquiculnire plays important roles in C.>feat
I »kc! m»nagement, such a! rearing fish I' or
stocking,ind providil? g a source c>f haitfish
for» thriving sport fishery. I Ic!xvev»r, !om«
;irg>lie that it ls risky because oj its j!otcntial
for unint»ntionlilly or «lien intcn ion»lly
Inflodlicing non.ni»'iv ". sp '.cies il?n! the
GJ ei'll L»kes. The a j'Ll»C»l L'll c'. U»dLIS fy If!
thc Gre;» Lakes region has increased its
attention tovvard reducing the risks
associated vv«h lt! oj?»lalJOI?s. Silchfisks
 «elude unint»n iona! introduction of

  xc!tic or non-native spccics. inlroduction
of' kse;lse! Or even marked changes In
genelics of biological stocks vvithin the
Great I «I es basin. In 1999, Se'i Grant
be<jan thc devel<>pment of Aquatic
NUIsancc Spccics-H'111fcl Analysis an'I
 :rirical C ontrol Point 1ANS-I-IACCI'!
plans to identify !lnd control pofcnli;il

»s»rds I»la  '-d to '1 jii'TCLIltlife. Th» ANS-
IdAGC P pr<!gra!TI IJ?c! Udcs bai  pn!dllccI's
al» .l I<!CL!!C'si On I ed i«'Il»g  A.e I I!ik of
sprcacling e!<0 IC species or disc ls« hrough
 h!at I.l?d»S i'j,



f



To in?derstan<J what rhe fishclics al<c L'od'Iy
ilnd <vhat they m:iy be ir! rh« future, it is
impor taI?I 1'0 review th 'li c ?ITlpl»x ancl
evolving history, Waves of change have
*c!llvcly» Inovcd IhToLIg!ho I! 'I'he lakes,
!BC!<!i< LCChnolc!gIC>11 c'ilicl CI?VIIonitlentill

changes have spread, sometimes
simultai?cou»ly, through th««ntir«basiru
Taken together, rhosc changes make
tod;: y'»  .!re lt Lakes fish»ries Ljuite
Lliff'crent than they were thai!!?Ind! of
y c a I'i ca g   c, J L? T. h e hl s t c c n t il T'y', a n d
parliciilarly h? recent decades, the p;ice
<>f ch;In<ce has accelerated,;II?d !ome of
the chanc<»! Ilav«bc»n dramatic..

Earjy Times: Elfa
eII' Abundance

�2,000 years ago to abottt A,D. 1800!

About 1 2,000 lo 11,000 ye,irs,igo, people
cll'I. IVCLJ ln. I hC legion 'cll? J llul?Ted Jell'g<c
IT!anln1al» !lich! as th«B1aSU! JOI? FI'OB?.

6000-3000 B.C.  ivliddjc Archaic P«riod!,
fishin<g I!ecame B?ore common for people
living in the C>real L;!k«s region,
Archaec>logisls belier  f'ish bool ! w«r»
IBVL'I?tcd dUI B?g ThIS t inle.

Settlement
CultureS miXing  NatIVe, European!

~ immigration
~ Papulation pressures

UI ban!Ration

Changes in Values Over Time
* Subsistence

Developing markets ln eastern
U,S. and Canada

~ Rise of recreation and tourism
Global markets, economics
Changing tastes

~ Enviranmenealism, sustainability

Saciopolitical Changes
' Treaties

Pohcy changes: state, federal, tribal
~ Crass-ju«isdictional  interstate!

and international cooperation

13y thC L>1!'» ATCh'1!C peI Iod  begil?I?111gc IB
3000 B. .:.!,  ! Teat Lak»s pcoplcs v<cer<' trlld-
ing with orhers in more <Ji»tant regions.
These gI oups devel<>pcd spearing  for lake
St'Ul'gCT	 I, llol'theln pike, Si ICkCTS! 'culLJ <111.
glin<c for a variety of fishes from,i c,inoe or
tlin!Ugh Lhc Ice,,'.!pe'iu's wcl'e I I?a JC of cop-
per, bone and antJ«r. Fi!hing hooks and
gorg!es, straight tools similar to ht>c!ks, were
macle  >f coppcr or bone. Wcirs, »m; IJ <lain
STruCl.urCS, Were SOmeiimes u!ett t<> help
C ?BC«nil c!le Lll« flSh '!. TBIS  -clrly' gC<11 W'ciS
LI icd lt! el !china!BI! thoS« fi ihei thar 'wcTc
abiind;int during the sprin<c spawning !ca-
son in ne:irshore, shallosv;iree! sor streams.

13y,!hour 1000 B. .:., the abundance of
fl!i11es was a Blajol iI?fluence r>B Th< cul-
tures of p»ople in Lh» r«gion.  .>Toup» in
the northern �reat I ake! r«gion subsi!! cd
mainly by fishing and huntm<c and supple-
IYICI?LCLJ Th«tr d i»l ivith I?Jiu? tS, YhC S«USoillil
moveincnls of fishes into the shall<nv;ir-

 .'i!s of the no! tl?cTB  	 cuit L'cik .'s we!co

B?aJOT inf1 icncc  >n Ihe»«peoples' subsis-
tence 'ind settlcmcnt parr»ms. 1n thc
! ?Lith«To Cyrcat L'1k '» I'«glori, agriculture
Cnle! ged  in I C ?IYI. 111'IIVCLI iil' ?Lind 300 8, 
and people supplemenretl their diet !vlth
fish an.3 game,

Factors Influencing Today's Great Lakes Fisheries

Land Use Patterns
~ Lagging, dams, canals
~ Conversion of land from pcairle and forest to

agricultural, industrial and residential uses
Spravvl

Harvest and Other Technologies
~ Nets, floats
' Boats, engines
~ Radios, navigational equipment
~ Fish finders
~ Transport and refrigeration

Planagement Science Technologies
~ Hatcheries
~ Genetics
~ Populad an and ecosystem modeling
~ Computers
* Restrictions
~ Disease detection, monitc ring

and management

I?Bring the Woodland Pc! iod �000 B.C.
to 1600 A,l?�prior to the arnval ot Lhc
Europeans!, two technological cli;m<ces in
fishing gear occurrecl among the peoples
of the upper Great I akcs. Harpoons with
cli I'ii»11>11?IL' head»i at tacI?»< I 'I <! 'ci I!Be

,illoiveLJ f' or more cfficienr capriir . an I
I C t'I I CVa I Ol I al'g< fi»bc,i ICh el»i 1 ikC
sturgeon, th;m was po!!ible v;ith sp«ars.
Wooclland pLfio<I people !i!a jc sclnc Bets
oi 1vikl hculp or B«ttle!, with cor<l» <>f
ba»»woo J bc!1k  '<T of Jell!1?»le Ldgcc� i' ll ll?»
bottonl with sale! JI notche J stone i  I?ct
slnkcrs!; th «sc !cIBes  vcic Usc� to coi I" 11
fisJ?cs»uc J1 IIS Borthern pike, clrunl, bai!s
and suckers t > rhc !bore. These

lcclll?Ologlccil chai?g»s fcicil.ilal ecl so!Bc
cial change, The c fi.hing t hl?i I

r»L!uirr d cooper;!lion, so f'.imily group»
gath . led i!t   !I'Ceil LcikL'! .ihorel	1C»i ! O
ivolk togcL'h»l dul'II?g fishiTlg '.ica!ons,

Native pcoplc» I!egcll? Blodlfying then ncl'!
inl'o gill ners;!round A,l?. 800. This
«liow»d the harv«sl o  nfl'!h<!re, fall
spawners such a» lake trout and Jake
 vj>itefI»h, F'111 tishin<c meant !hat a Iar«c

catch could be preset< «LI by suiokmg or
freezing for u!e throughout th» winter.

Modification of Dl'ainage Basins
Landscape, physical, chemical
and blolagical changes

ExalKs
' Varied saurces of introduction

PI eVentlan and management Stl'afegieS

Physical and Chemical IvladHications
~ Cultural eutrophication
~ Contaminants

Atmospheric and Global Changes
~ Aunospheric depositlan

af cantaminants
~ Movement of contaminants

In eoa»yl'ten1s
~ Global warming





In tbc htc ] f001, Ih«dern;«! J ic!r fur in
Europe helped To s reng hen  hc fur trade.
TI? IS> ]n �!To, ncccss!tel CJ cell Iy COITlIT!cf ilaj
fishin<c to fcc ]  hc tr!clers:ind scttlcrs. Thc

No! TI? !vest FL»  . On?pa'n'v don? I]! <It e J Ihc
west cnd of Lake Supeiior, pt!rticu]arly thc
 '.he ]»a»leg<>n  vv'isco]?sin! are,i IB  he
1780s to ] 7 �s, TIE comp;iny fi!hed the
I?Ol'Th sl<le o! 1!lc Roy!>le  cr feed p .oplc Ht
i s Bad»>gs a iclns in!re!tcmL	<e Su] crior.
Also in the 1 I'�1>;I hool«inc] line
comn!crclal fi!hery Jevelopecl on I.ake Eric
 n ", r Pr s ]u Isle, Pennsyl<aini<l!. Lilllr. i.
kilo!VI1 i!bra!   bc eal liCSt Co»?ITlcf'Cial f]SI?]Ilg>
el? Ter] w Is cs.

BL! BI'c thc ] 800S>   !I ca  L!!ICL's f is]i
popul;il ions  vere rhc!ughr I o I?c unli»! ircL]
;ind incxhaustiblc, Bu  !Ill r!f the change!
bn>ur ht by Ihc ncvv se tiers set' the s age
!' or. <lramatlc;In J rapid chan<res in fisheries
ila I'h < I?CXT Cl i!,

Changing Times: Era of
Exploitation ant]. Degmdation

 About 1800 to 1870s!

Social Changes

I OCTL'ciSIBg> Bill!lb .'1'1 of SeltICI!i begil]1
iirr]vln'> I11 IbC  ~!]'O'lt' Lifkes ICglon HBLI I ]IC
nottheasr U.S. Hnd  .;Ii!ada!'rom1800 to

Ihc ]840s, The Iremcndou! populi? Ion
g>rowlh in Ihc re<>i »i <voiilc] !lave serlou!
!m] lical lolls fI!l en< »on]i!cni:,il Qua]i y
ill lc] 'fish j?op»4 ]ol?s,

Thc T]r!t I;Ir»c commercial f]sherv on Lake

1-luron <v,>! es ,iblished ar<>!in<1 Fort

M IChl I»i!HCkini!C by 1800 II!1 J vvk!s;:I]1
importam  cl<..ment of rhc con in»if?< fiir
 I'1! JC. ]Oh]1. IHCOI? AS <'>I, iljol?g with  I?C
f<!I'ill<' f' 4 of I hwC! t Fu I' Co]!?pa I IV>
if?cor]?Ork!rcc] rhe famous Americiin Fur.
C:ompany ln ]808. Aj er fhc Wirof! 81
 lie British Hglccc] ro <vithdr!vv
C:anadi;:in Territory, Hnd rhL iippcr C!re.it
L;ikes werc fiilly open to Anicric,»l !'»r
I'r Idcrs. After thc ><ar, some of the fir!t
!vi Jc!pread commcrci;il fi!hcrics in thc
 .?rear Lc!kc! >vere cs�	 I IS]?cd on Lcike

Erie, nc;Il.  he. M;:iiimee River and <»I the
1 ]el']'o]1 Rlvcfs  .Oil!n! .'I el<]I ! I!hllig !vas
!veil cslablish x] on  hL  :anadian side of

thL 1<ikc! 1>y the j 8
0s;u!d ]8308. Thc! 
coll!inc]'cl;il ]!shel'ics.!ervcd  ",!SI'  IT! cflies

gloivlng 11!f'< cf w] t]l in!IT!ig>ra]its, In ] <826,

Pound, ets were used thraughcur tr!e Great Cakes by rfre ]81<?s and ]88 >s. ?he sr'ntr'anary nets rediirect fish swfnrnrrng
aior g .<hone, funneling tfren> toward the «tb or por nd  encfosea end! o!?tshore

thc fir!r shipments of salte J whitefish,u«1
I:!ke trout left [ jct]oi ]or ea!tern mark .ls.

A I<'! 183$> Mack]Bi!c Is]1»>d was ]educed
in ! a us;>s a fur tradin<t sration, 1!nd the
American Fiir C'.Om]?Hny ln;ide irs
hc;Id ju,lr crs in western Lake Superior.
Thc comp;Iny built tw<> schooners to earn'
!'urs ro b» s<>ILI in Sault Sre. Marie. The

b >i!to?cl! fin long  I needed fof n rivl] I'c lhc
fur-carryii!r> cr;!f  !vere cluployed iis
f]She] l	CB. Fish I ng Sl a I lol? 1 wCTC
established  hroughou  the vvcsfcrnba!in
o!' Lake Superi>»1 Men fi!hcd <vi I?
I?;Indm,idc twine nets from xvooden bo'i !

pi ope] 1 cd by neil s   !T,ia]1. C? hers wc] c
c]a»pic!yed ill  hc f I!hing s H l !ns � C le!In,
sill  'cine] pclck tlic fish i!BCI Io »1'i!kc Ihe
b'II I'els In whic11 f]sh 'ivel'c shlppe<] to
>rowfn<> m;!rkct! in the Ohio River Valley.
The Hudso]!'1 Bay Company likcwi!e
 'Blployed lnef? c!T. f]shing s ation!. Thi,i!i
I cg',In liir'>c-.!ciilc, <!I'<c;ll'!'I ecl cof !irfercii! I
fishing in the C!re;it Lake!,

After  hc f]BHBLI<il I anl< ot 18'37, c!
Llcp! C!sion put '>n encl I'o Ihe fishing
busines! of the Americ;ln Fur  :oil!pany.
Ihy thi» tiinc, the dern;inJ !' Or !'»rs ]I!
Eiirope had droppcc] dr,!mat!cally, The
cola]?Hn"r' sPI]t BP, cin J lish]ngc con imfcd
on H smaller sci!lc fi>r H <vhi]c.

Throughoiit  his period, rr< ii ic! were
established bc >veen  hc native peoples and
thc Bew govcl nl>hen] 1 il?  I?c I c" ]on,
Ano'I'hei ef]c!rt clt' 1>!BL] cc,'ii! >'n was !Bade

by Ihe Ul? I ed STi! cs ]n I he e<irly 1800» Io
help the <covcrnmenr rhnaigh economic
I?Hl d t I I>'Ics. A I �1 '!ug]1  bc N ii 'ive
Americans k>st their Ianrl ba!e thn>ugb thc
t!cgo la ioi? of thL'se Treaties,  is]?Il I<' Hnd
hiintii!g rights in the region werc retained.
Specific<illy, the results o] thi! social chanc>e
iillovvc J ';!I;I i< 1 Americans to rc i!in their

rights ro fish in the iva crs of rhc  !rctfr
I Hkcs ceded under. rhe Beaties. Thus, tribes
!vc] c est'cibj]sj?ed Hs sovcl'clgn na iolr»!>
ill'ln'I" fl?g>  hell  ?wl1. govcrni>lic '..'iysteins
,Ind rLsourccs.

Scvccll tre.;i ies srill r>overn trib'il f]shin<>

in the U,!, portir>B of the C! rc;it L,ikes re-
gion Hnd irs !va crs.  In;ickli ion, C:i?nada
pn?IccrsTI"II>;11! !gibing I ig]1 s on I he  ?real
Like'i to lay un JcT th ' C.al?ad!'iin   onsti-
]iut]OB Acl oj 19<12.! The Tie!! v of ] 836>
i>r the Otti!vvi!- .hijnpcwa Tre,ily, ceded To
thc Uni cd Sta cs on '  >f I'he Ialgc!il tl'Hcf 8
o! Ii!lid i]? ]'he Great I i]kes I'<']c]on 1 l  bc
cifec! tha't w'cls 1 'r becon?e Ml  hlgaii.   ]Belt. I
rh» Trca y of I8'I . The Red C:I]ff> Bad
River, 1!i?c] Ke<veef? !w BHI?Js of �] lbvva ex-
elcfs< c'I  I?eir  rr "cl'fy 'fl >hi]?g ! Igh ! il! I "ikc'
?Iljncl fol, By thc cnc]  '>f !hi!  '.Ta, »lost of
th ' Ns!tfve An!L! ICHB lant] in Ihe reglol?
h;id been ceded;Ind rescrvii ion! <vere be-

ing r. Stabli!hCJ.

]toil o] L" wcl  cliscovclc J iIG ilppcr Micli]-
giin in 18$dI,;I'd vv'ives <>f immigrants Hr-
Bvccl ro vvorlc in the ir<>n;ind cop]net mines
of the upper �reat Lake! rc< ion. Rapid
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technological cjlanges all»Teed engine< r!
n! n?ak» n? '>J!flctltlol?s in Wvatel vlly ,

hiCI 'I ln I Lf!'B. 1? Tovl dud  re!!IL'I Tr 1n pc! Tt cl-
I lon T<>uL 's iol the al'I !vill« ll»nllfil anLs.

Communities rhr<>LI«hout Ihc G! real Lake!

Tcgl !n Inegan to gfosv s fbst ant!ally.

Technological Changes

P>ol rs an J n;IL i, lion in thc { irc;lr Lakes

began ro change early in the 1800s.
Steamboats first arrived in Lake Erie in

1818,;ln J ! oon  t ccun-pof   red boats
 vere found throughout rhc region.
N'Ivig<LL! IOI?aI iITII?Tovcmcnts f»11» veal. In
I 8 ?, I h ' El'fe   <inc! l »pence!, In»I'c

dlreeily Conn 'Ct'Ing l,fki'S  ?ntaFIO an J
EHL" veith tl?e ATI;!litic  ?Cean via thc

I-ludson 1 .iver af?d thc pi!rt of Nc v York.
Tl le Wel I'clncl ShlP C an'cll Lv'mls ConS'tT«C I'ccl
be ween lakes  ?ntari<>,lnd Erie in 18 9

fo j!rovidc ff rOutC aro«fl� Nisfgar,l Isa!Is.
This c,lnal 1va  improved;ln J cnl;lrgccl
several rimes from 1833 fo j919. Thc

I ,!decl« C-an�1 sySB'll! vacl  col»piet 'J II?
1832, connecting j!ingston, Ont;lrio vvilh
Otrslvv;1, The St. M, rye Ealls Ship Gansll
{pi!pularly I nown,ls the Soo I.ocks!
c o n n c c 't I I'! g< I ' I k c i Ll p e!' I o I' ll n Ll I cl k c
H LII'of1 lvas cn I 'c1I'gee! ln I 8'» ' t o
clccolnfn<!cjclt . Ial'gc I;lkc-g<!lng ves!els.
Th .' c ncw Lvl tery < of?n 'Cti»11  Lv<!« lcl

bene!IT liar !!grani i ll'n J c '>li!lrlcl e l»1
x es!els;lnd vv<>uld;!Iso pl;l v m;lj <? 1 roles fn
thc. story i!t'Great L!kes fisheries In ye;lls
to c»111e.

18cf»rc j8SO, si»iplc fish!i?«Techni j fes t>n
L:lke Erie inclu! cd seine, {for,",!«ger, Lvajjeye
<in<1 !ID< II»1»Lith. bcl  !, bnlsh svc92TS, SPCc»'S,
1!nd tfotl fllcst {111 l 'S w llh IMLIIt !pie Tl!ih ht!oks!.
Scfllcs al?d dipl"lcr!i wc!'c !lian t !!cd. A.jnlosl
'<111  il I'h ' elf»1'I 1vil concCI <tnc!'ti d ln nC'ill �1C>l i

area! and ii!cu cc! On the Ilf;I!of s]!asvn»!g n los
of Atjlfntfc salmi>n {in L,lke Ontario!,
coregonines {lclkc Lvhitefi h af!d re!!!feel fishes
inc 1 ucl»ag lake herring, ciscocs;in<1 b k >liters! <
;>n<1 pclclds {lnt'n!I?cls oi Ihc perch flmily
lrlcl «ding ye!It !w pel ch 'era<I Lvcf i!eye�!

'LVno den I?<fats >vere used to lr;n el farther

from shore. Vouncj n '1  Lv .re «!CLI throu<!b-

c!ur the Great L,'fkcs, find gill nct fisc Lv'1 
fi?cfc'el if?« I?y Tl'!c ! <!$01 «nd 18?Os, I lcfn<1-
Icnade COTT»n t vlnC ncTS WCTC rein!aced In.
Thc I  !$0s wi'I h checlpel" lnach u?c ill»dc
I?cts, I. Inc!'I nels >vere IITsf.' List d ln Ihc

1850s. These tech«<>logic,fl chan<:es al-
lolved t'ishin<i in deeper w;!ters 1»111 lee! lo
kll«CI catche'i. Ry fiji' j8/'0 < self?I   i L'I'C
i<I!Inc!sf' c<!f! lpl ".tcl. > I epj'!Iced by gIII 1'lets a'n<1
p»llnd nCTS. Stet!In-jn»LVCTCJ fishing t«<' 
 vere Inta!<j«ccd byrhe mlcl- I 8/0s, allolv-
fng ii hCTBaen to Il c!VCI CV<'n gl't "c! ICI JIS-
Tance! 'clnd. D>  v»1k II1 fi!LII  VI tithe'T.

ln I 8? I, lh  El fc I~!if!I'ocld beccln ic the first
hlle connected to the Glc,ir L,lkcs, iurther
chan«ing I'hc transpori of fi h. The
N<!ll hcl'n R'elf j L lly connccrt'cl   ol! H!cgl'v '>t >cl
ol'I The so ftjlwcst In»it!i!in ot  . !col'I'liln 13cly
{<>n I clkt' 1-1«! »1? } In I 8?? Lvlth 'cl I;ll'gC
marker in thc Jevelo]>in<' Tc>ronfo area,
Easter  hi!'!ping of Iced and fl o cn fi h to
ca'item n! ill'I<  I ! ivcls n 'tw Po',islble.
I"!she!Inc!1 c<1«1 J !t»Te frozen I'Ish unlll

markets 1»a<3 prices  vere 1'llv»r;lblc fi!r scj I in�»

I?urini the mid-1800S, rhe ri!ot  i>f
fisheries science Lvcre est; lblishec1. In 1 N8,

Pn>fes!or Loliis Agassi=,fn.I 15 orhcrs bcg;fn
onc of th«e;lrl ic t scientific expeditions on
the Gireat I;ikcs, They!itll<jle j lhc I? !rfh
!h»Tc oi I <lkc S lpcrior. Tbe  ' scien isrs
compilecl some c>f the e;lrllcsr T<.chnic,ll
JC cl'Iptfo!1! <!f  aTCcll LakCS fl!ihCS.  ?IhCI'
sc lcnT fs ts w' 'I  ' beg<in!! if!g to st f Jy 1<lke I evcl
fILICTLfarfons a'lid 6'»IL'I' chcfnisti y.



Environrnenta] Changes

Habitat de«r;ld;lrion, duc to increasing
hl!IT<An Jn >p<llilTIOB! Hnd c>CI IVII ICS, 'lnd thC
ilrl lvHI of exotic»J'!CCIC» KCI'C tive! M<I I of'
Lnvi.ronmcnt,l] ch,mc>c» that bcg;ln Tn
lnf]ucncc C>real L:lkes f'isherics in thc

1800s. Th» I;lk»  !ntario basin ivas the

fllsf ill '.;l In lh« I'«<"ion t > bc H]LCI Cd

«<>Bills Hnd dain!. GhilngC» !ha  < !CC LI'I !Cd
ln thC Lcllc«OBTHTIO B'cl»Ill dul'Ing th<
1800» v'<slid b«rcprcatc<] in thr. other I;lk«s
fT<	11 1 900 lo thc pl'cscnt.

Thc nlo!l pl'ofolll>d «clr'Ii' «I> >el!BOB<en!HI
changes in the lake» <>ccurrcd during the
]o' ' Ing elil. Logging acl lvlty J.«cake 'I f1 I »I'
In ikciv Yol'k ln thc m i«i-f800»> then
fi<rth«r ivcst in Xffichig>an in the 1860! To
18 t0». Thc!c logging> and»cttlcment
activities causec! Th< tir!t type
<c n v I T 0 n m c Ia t I> ! c h il B '> c ! .I < ! s s o f 'I' I »i I 'I

hc>bi 1 ill'i cklc t<> cxl. Tcn>c II>odlffcatfons nf

Great ] akcs c]r;linilgc systcnl». By the mid-
1800!, iv;>ter-poiverccl mills ot;l]1 sorts
 inL]udin<> sawmf]I»1  vere cnnlmon <>n
»II CilBI!i IB tl'IC T«gIOB..!'Ii>ny  >TCHI.' Li>kcs
lributari«» ivcrc  fifmmed, preventing> fish
fr'<>ll'I pil»!!n<> up!I.ICill>1 I'O Spilw n ilnd
COBCcntrat fnf> th cnl ln c]oivr>»tr«'chin il!'«ll!
ivhcrc they iv«rc morc su!ccptlblc tn over
fishin<>. ! leavy lot>ging incrca!cd soil
«B>!ion in!<>»tre;lms, causing turbidity
 nluddi*, clo ldy wat«T!, cove'ring
spaivnln«;>rc;I»;<nd w;lrming the ivilter!,
further dcgradinc> fi»l>c!' !paivnin<>
habit;lt», Wet];lnd»»paivnin<> Area» for
Ot'hcl' tlslE !if>CCICS WCTC Cll el!I'ILC1 'cu1«I
moditied. Lo«<>ing iva!r«! !uch;1» saivdust
ivcnc dispo»«d of I'hl'ollghoul co!>»TH],11 ".,1s
ilncl fr! !TTL',lll>S. H<111IHB iu1c] !IB III>cll weal»T«S

fr'OIII !iClt]CI11CntS ancl Cll'les Al!<! O'BTCI L'd

thc iviltcrivays. Thu!, th< effect of
Jn<>! ILlllon O11 C>1 .i>l' L;:lkCS flshctlcS began
rather e;lrly ilnd is not merely a modern
phCnnnl 'B ol 'I.

Thc sccnnd Type of envirc!nn>«nr;<I ch;ln<>c
th,ll began ln I he 1800s ivas the arriva]of'
 'XOI'IC  noon>>TlvCI n>al'IBC SJHCCICS In ThC
 .>'Tc'clt I Hkc,i. Thc»c'cl ]an1pl L'lr WH! Bolcd
in I Hkc Onraci<! by the 1830s. By 1873,
the alcwit'L,;I cool  rater fish f'rom th»
Atl;ultic Ocean, had rravelec] lhrc>ugh th<
FI'I -' C-'ln'll ilnd ivas csl'lblfsh«d ila I ilkc

Ontario. The etfect s nf' the;!]civil'L iix!uld

bc fell lhTOLlg>h NIT th< CLl ca! 1 'c<kcs f< > >c]
w "b w'll'bin il f«iv d«ccld i.

Cans!ra<!ian af a'ams a- Great! ares rrisr>tanes rn I!re mid 28¹ pr vented fssf ram sreirnmrng aps!ream!a spar<a.

Changes in the Great Lakes Fisheries

Ivfajor change! in G>r«;lt L;lkcs fish
pop I larions be<',u> in Thc cclrly 1800! in L 11 c
Onl.;lrio. Thc c;lrlic!r intensive f !shel! in
I'I'I ' regs!B iVAN for ALIHBTIC !H]IIIOB> !hC lno»il
valu«d ilnd heavily exploited fl»h trom th<.
I;lrc ]."!00» to the mir]-1 800», Kfi]I dam»

conc cnl fell««1 thc»c fl.'ih iu'lc] mclc]« thcnl

IBOTc vulnerable lo hal vest. These 	nc] of h«l

chang>es in !he tributary !trcam» decreased
thC Hflloullt Of 'clLCCS!lble !pilivnlng hilbltilt,
The lllclIB. TC'cl'i >!IS tnl thlc ln»'i Of Silbll<!n W«IC

'pl !bi! lrly h'clblTill dcg! clL]ala'!n. c1ncl Il<tcnsr'vc
fisl'ung. By rhc 1830s and ]8<]0», !his Hxi!i
caused the first m;ljor fishcric!-rcl;!ted Hklrm
on thc Grccu L;ll «». Rcsrricti<>ns on harve»t

'c>BC] I'hC fir»f 'c>TTCITIPts 811 StOCklng ln ill«
]860» Icd I< il temporary, small recovery for
At]ant IC!i'lllilo11, brit the I'I.!in <.!f LhC C<'Bt>..ln>
br ught thc ]a»i rec< rd f n>1T!v'."11111  n ln
Lak c  ? Bta 1 Io,

1!uring the c;lrly 1800», intensive fishing for
< >tl >« T C>l ec>t Lclke» I ISh 'S el]»o <!CCBIT >C]. Lilkc

ivhircfish wils rh» m < I! T. fi! bed species at th i»
rim ' in rh . fr!ur upp«r.  ireilt Lake!. I;lkc
rn>ur werc second in all rhe lakes; ha!west
nfl;lkc trout bcc;III>««vcn !nore important
ivhcn I;lke ivhir fi!h numbers ivcrc loiv ilnd

Hs Al.lanlic s;llrn<!n Llccreased ln L;lke

Ontc>l'I >.  ?Ther' BI>Portant fishes Incluck'c]
rhc lake hcrrinc> in I ake Erfe,!>8<gina<v Bay
 Lake Huron] iu>d Green Bay  Lake

Ivfichig;In], thc lak«STLIT<g>eon lhrough<slt
t'hc Ii>kc!, i>nd d««pi<elle! clsco«s In lakes
I lulon, IMIchfgan cfn«] S<rfncrfofi By 1860,
lhc catch of lake ivhlT<'fish in C>I.'«cn Bily
had dec]in«el by 50 pcrr;r. nt. By the 1860s,
Icl' v!i In I'hc f«g>lol92 ]>cd!B t<! lcsl rlct fr»hing
by c!tab]i!hing ciltch limits;lnd c]oscd
seasons. As car]v Hs 1861, Ohio d««bred it!
f I I » I.' c I <.>sec]»el!son tot solIlc f I »1E c's.

Si<>nit'i«ant change! for >feat L;Ikcs tishcrics
h;ld;1]ready b«gull.

Eaftly EA'orts: Era eII'
RegUIaf]:J' ans and Stacking

�87!0s to early 1900s]

Social Changes

After rhe l]L!. C:ivil War, the C>r«;It Lakes
I cgl >n cxpc I Icnccd IT<<!l L' s '.Tt]c!11 'BT.
Roll] load con! Tuel!on cxp<1nc'le<I, HBd
I!elf'gc shore]Inc CITICS inch cls   -hfcclgo g>cciv
«vCB Ial'gCIL I<c'foie I!]al I'«e A!11<" I.'ICHB
ICSCI'vclflon! w«IC «!tabllshec] cl'i li>Bds 11'I

the region iv«rC C«dcd TO I he U.S.
go vcr'll I'Ben I 'cl nd 8 ul Tellcl cf cc'I t'o I bc
Bl'ln!ih <HovCTBB1CBT Ill   clnac]cl, ! >ITIC

SJ>ortffshfng beg>>n; in 1885, «]ally
sporlfishing cxcur!ions ivere of Cree] cuI
L;>kc Fric. WhCn C>refit Britain cnl«rcLI

Worlrl War I in ]9l9, fishln« in Canada
iva! decl;!red;m es!enti;ll service.
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Techr!ological Changes

In 1870, thc first Gana li;ln st .-,im-fi!hinir

rue< above the Ni;lg;iri Rive! be<ran to
v;ork in L;lk» I Juror!, In rhc 1870», steam
cn gin»si werc I Inpl ovcd, Hl? LI wo! k
p 1 o c cc cl c d o Ti I B I c I. 11 a I c <3 IT! b u s L I c! I 3
«nciines in 1886,  ?'a»olin» en<tines begin
catching on around rhe turn of th<..
cent lry, Hl?Ll C?I< Evlnl"udc of MIBBesota
developed the first commerci!illy
successful on!boarcl motor in 1909. I?i»»el

»nginc! with fuel infection Lverc available
by 1910, and thc first diesel boats <>n the
Great Lakes <vere I uilt in 1920.

Thr !LlghoLi1 lhi,'i cl a, li >w 'v .'I; thc stcHITI
liar TCITI ui'led 1!lo!T BL!ln»1'<?LIS 011 thC GICH1

Lake»,!!Teel iva  first used ln shipbuildincl
in 1875.

A» Cl?g!! le  Cchnol '!g! CS Ch ll'!gecl, '.i<3 T<>o
did tl lc tech!i�IO<cr92c i usccl to ll'c3ul I'cl'Tgc!
;inCI larger I?»IS f!OI?! Ihc via!et'. 111 1895,
thC C.Onnable Steam nel l!ft»r Lva»

p<ltcntcdr Ill?Ll I 1!i usc c!n!L!ild Thc ruin of
the century HIIO!vcd morc <rill ners ro b»
SCT Hl!CI Ila IICCI. 4' ls .'!line BL'1 I lfte!N were

also developed,

Trap nets are large commeii ial fishirrg gear used by state-
licensed ara' tdbal rommercial crobbers to catclr iehitefish
in the great ~akes. T.ap nels are mcreasrngly heir!g  ised
i I pairs of lakes tlichigan, Huror: mid Supei'oi.

Z< f' uVE sf' LAySS

Navigational improvements of !his era
incluclccl col? TTLIctlc	1 o'f th . 'C li ic'Igo
SHIlil'lry Hl?d !hip C Iln!ll 1!rouI?d 1900,
cc>nnec ln rlic C!reat I ak»s xvfth lhc

Mis!is ippi River 1vatershed.

Fisliing Tech!?iqucs HISO ch,in<red around
thC Bl'Tl? Of thC CCI?tL!Ty, l!ul i!?g I'hc 1890 ,
;I I?Cxv type of e, r c;!lied Tli» trip nct was
us .d in the Gr»'it Lclkcs fin SagiD Iw Bay
1!nd thc c>t. Ma!ys River!. Tliis nel Lvas H
more efficient, e!!slcr-to-movc vanata!n on
rhe poilncl nct. This net xvas popular m
U,!!, wliters, but it was nc>t le<<HI in
C ill!'cldlan Lvaters ! II?Lfi 1950  althollgl'I It
WaS uSed earlier in Gcorgi;in Ffay!.

V<? used n er fishcrme! 3;ind gi I I net fishermen
h,icl disagreecl over Lvhich nets shoukl be
used,;lncl s<>inc fishermen worriecl th;! r rhe
»ffiCicnl trap nets Lvould rcsulr in
overfishing. While rhis controvcr!y was
bcglBI? Ing to!ill!!IT!cl, even IT cz! c efficient
vclrial I<?D i on 111C gill Iie!. !VL'!'c HppCHTII!g,
About 1900, "canning" of gill nets be<ran.
C.;II?I?ingr lfloating! gill nets in mid-wal cr
rkithcr than anchoring ners to the b<>rt<»n

'! IIOLVL'<l Tiers 1< ! I?c Inovcd to val lc!us Lvatcr

depths vrilh chllncics in»»;i!ons;ind
tempcrarilre. C:Htch   inc!cased. In 1905,
U. ?. 'l'92sh»!'IBL'IE <	1 I ake Eric inventecl H

VH! Iallori of th» <rill Del CHIIed I'hc bill I 	ct,

Unrll then, gill nels used n! catch herrm«
wc! c onl j cll?OL	 fi'vc feet 1'c! I I < hovvcvcri bLI Il
nets vvere up to 22 fcer I;ill! Around 1900,
less exp< nsivc cotton nets  vere introduced.
Irl SL! ID!Dary< durl!ig lhl'i C! Hi !let» becal!!c
cheapt I Ialgel' Cc!,il '.I' To ID<?VC alld lo h<!LII
c!LIT of rhc Lvatcr, Hnd more ekicienr. Th»
mesh sizes of li!binet ners vvcrc shrinkinir,
taking younrrer and younger fi h; larger,
oldcT Bilge cl!lssL»i w»le fished oilt.

Fisheries management b»gin infullforce
during this ela. In 1i870, Ihe America�
FINI? C LI II L!TI ils Associllllolii cl pr'of»SSIOT!'cil
organigati<!n,  vas formecl; in 1884, this
group hec,ime the American Fisheries
S<>cicty. In 1871, I..!. Milncr beg;in;!
siurvey fc!l tlie U..!. C OI?Hlr!is»i<?n of I Ish
c!Bd Flshcrics. Hc toured lhc shc	 '.s,lnd

isla!!d! of Iiake Michig,in, collecring
information on rhe life lii!tories of fish» 

imporl!mt ro rhc co»ilncrcial fishincr
il?d !»Try. U! !fo!'Bll latel'r', m!uCI? Df hiS liSh



collection, srored at the C:hicago
Acad<.my ot,icicnc», w,i! lusr in rhc �rc>JT
 :bi«H< o Fir«of 1.8<1. In ]87Z, h»
»xrcnd»d his survey to lakes Superior,
Huron, St, C.lair anil Lri». His rcpor s
disciisse«l ivha  were probably rhe firsr
set»1? I!I i« »it<?Tls � stucl! lak» ivhit»fi»11
migrsiti<!ns by tligrging I'ish. IMiln«r'»»Tudi»!
g;iv» evidence <>f serious dcclincs in C>reat
Lak»! I i!h»1 I«S, lu? J h» l»cnlnn>enJC< I
protective Icgi»lari<!li HI?d hatchery
prop;Iir;?rion of fish.

H;itch«ry r«;!ring of fi!h vvB» H ma!or focus
of tish«iles J»BI!uiigcI11cilt iJ?  he  ?Tc'Il
Lake! dliring rhis»rli, Whil» snmc
h'1! chery Work ha«I been I'fi«J in North
A111»'fic'I In rhc 18?0» Hncl 1860s, rhcsc
ctfort! did not evolve into large-!cal»
effoits until later. In the late 1860»,
 ?n af Jo S SHTJ1LI» I WI111'Iot b»c'inl»

involved in trying to r«stur« the Atl;intic
!almon by;Jrtificial proparration. In 1876,
h» w;i! m;id» superintendent nf fish
c II ur«, an J the hatchery effor  expiu?dc J
in Canacla. In 1879 in Ivtichig,'Jn, rh«
BOI>l cl uf Fish Coliln11»sk!nci!  st'll'tc J ! ust
onc year»arlicr! established H fi!h
hatch«ry nn thc Pctroit River. Several
other !ta cs I!Iso cslabllshc<I ha «he!I .!

CILITII?g th Js period. I?ui!nrgr lhc I 880s 111'id
1890!, TI?e U,S. govcf11111»nt b»glii!
Oper;itin<> hat»hcri«s in MiChigan at
Northville;incl Alpcna, in Sar!clusky;:u?«I
VLI -i»-BI>y, Ohic!, in I?uhith, Ivlinncsuta,
;In J in Cap» ViJ?c»n , New York, Lirtl» i!
knr>wn,ib<>ur rlic»uc«e!s <>f th»s«c;?rly
pn!irrams, By rhc nina of the century,
'peopl«w«ic �11»adv JIsgri'uili.le<I tha  I'h»
STOCking ef'fC!rrS <vere n<>r nori«»,ibly
incr», ising fi!h;Iblu?d;u>cc.

Ii! rhi!»ra, fishcric» rcs»r!rch !vas just
I?errinning. The major philosophy at the
tim«vvas that tish <ver» declining I?»caus»
they vvere h;iving tro !hie rcproducii?g;
rhu!, if morc h;irchcry-reared fish were
a ] J«d  i..c. if thc lcproductiv» process and
the early survival of fishes were helpecl
:ilong!, morc fish woiilclultim;!rely bc
,iv,? il;Iblc to h;irvc!t.  :Onc»rn Hb ?ut fish

pupil!a'TH'!'Il Jcclincsi h<>wcvci pTOITip'tccl
same r«s»archers I r ! in»»»I irr,ir» »I? Jcrlyingr
f JCI OI S SLI«h a»i W'1 CI' Ctii;1111y;Ir!CI fond
livailabiiity rh;It;Iffcct fish production,
Rcsc;Jr«hcr! in th«United Stat«s and

C:anada !vere just rle tint> star ed. Ar the

The !nest propound early environmental chai>gas ''n lhe lobes occurred rAinr'ng the logg ng era. geo< r loggr ig increored soil
erosrorr into streams, carr:rng turbidity  n'udd>r, cloudy Ieale:!  !rat rontrrbuted to a loss ogp'shen' hah tat.

t'.XpCJ lt'.nc '. I'ht; S "VCI'C pi'nbl<'I»! with
»n1 Ironl>1»nt'>I I q ll>I Ity Tl <at Iakes ETJC i>nd
Ontari ? hli«l »xp»rl»ncccl ca�1»1.

S!11» ' TII»C, «nn«em uiboul I, I? C pu ?I wr>t«1
qiiality in the Great Lakes pr<?mpted the
first sue«»ssful inl em,i  tonal,lgr»cm«J? Ts, In
1909, the Bounclary Waters Treaty I?c T veen
 h» LIJ? i »J Sr ? Tcs,u?cl O;in i JH»sub lish»d

I he In lcm;iti on,? I Joint Onm!» is! inn  IJC!
t<> sTudy w1t»r qu;?ntity and quality issues
in Th«6 I »Ht LBk«s. Extcnsiv» st .IJ I»s b»' Hn

and cca?rmuecl into rhe following criis.

Environmental Changes

Th« twu  h»111»s of cnvil' ?ni'!1«ill'll

change � mo JifICHTIOJ? Otdrainagc
systcnls Bnd Ilivilsion I?y c.xotlc spec Ies-
contin le<1 Isc w»cn. I <8 � iin l 'lb» <'Hl ly
1900». For»x'>i»pl», hui»rin Inop IIH ion
gr<>vvth, f'<>r»st cutting, land clearing,
d»v»4?pn?«n , wet lail J drailiag<-', hi ib<?I
dredging, pollution from lumbering
;iclivi i»s, an<1 sewer <Hitflows cunrinucd
Thrn irgl>OLIT rhe L;ik« MiChigan b!J»ii? Hft»r
1850 ind until the early 1900s.

Mlu?y serio«s fires r;ig»J IhroLIgh<!LIT I he
region in rlie cI««side» immcdi itcly followir?g
rh» pc'Ik nf log<>in< . In I 871, a fire burnecl
the northvvcstetn edge of L;11<» Michigr;in,
fiom lust north of rhc city of  >rccn B;iy,
Wi!co»sin tr! just south of Es«HI?HI?IJ
MI«higl?n. Othe!' f!I'<-'» Ot Tl? Is»1'Bbi.ll'n»d
Hl<!ng the c<>ast! nf I,ake Hurni?. With fires
c�111c so11 cIos'Iu'll 11ncl IJ?cl »l<s»d tu'fblcllt j

ancl pollurion in the waicr. Are;is»uch Hs
C'!rc»n B,iy in L;ik«Michi<ran began to

In this cra, an impnrranr enviromnen al
«ban<>«was just. slar inrr  u Iak» irs  ull  >n
wa er quality:Ind fisheries. Eutrophication
 ;1 term nut c<>in»d unri1 rhc ZO"" cent ii? ! is
I'I i» I?I'Oc»ss by wl? I«h Lvat»I'S In«1«BS» 11?
nutrients. While euirophica ion c!ccurs
na  urlil1 y;is lake»,i<re ov»r g»nl< ><>i» HI rime,
cultural cut»!phic»tion is a process of rapid
ChangeS Jue tn human ii?fluen«c» i» rhC
w,it»r»hcJ, This process was already
Hff»«ting thc morc southerly, shalk!vv C>r»,  
Liikes J  II I I?g tl 'le 1<1 I'C I 800» "in J Ht tl >» tu I'I I
of' the c»nrury, Th»sc»arly «t'fcct» were
C,ILI»ed I y rh» l<>gging;iCriviti<.» in th«C!r»;it
I '.Ikcs vvHT» I !I I »d 111? J by   hc n>p id settlement
of p ?Ttlons of the bilSIJii pa! ti«Likilly Ih»
I<?wer lakes  Sr. C'.lair, Eric,ind  ?I?r Iri<>!.
TI'92 .'! .' 'II» I VIT I »S c'I! I»Cd Soil «I osi<?n,

vvarluing of  hc  vote>1 and Ihc ILIn-ofi uf
nLI !!en s trna? !he ls1»CI !»in lhC i»a! Cr vay»r
thus causing cultural eutrophication, Other
I .!catinns «xperi»neil?g these early efFects
were rhe shallow hays su«h Hs  >reen B;iy
Hr!d ?Iiginav' Bliy, Fl»h specie!I a�aptc J  'o
th» oligotrophic  «OIJ, dc«p, lo<v nutri«nt!
condi ion» of thc lake! Iilsn expert»J?ced
cl«clincs, on«of thc effects of ciilrural
c I Tot?hicatioll.



In certain loc;	;ircas of thc C!rccir jr!kcs

such cis L«k  I-I iroIT's Nc!rth C'.hanncl, the

Mc'non»ncc Rive!; p'	11's of Liikc S lj «I lol,
!inc] the Sl. C:lair River.!

OveWq'sh!ng and loss af nearstlare spar!tf!ma I!at!!tat  ar I«dr<ted ito ttre decttne Gf!Gre str<roean rn the 0<eat l.akes de creen
I BG0 arrd I St 0

Changes in the Great Lakes Fisheries

Afrcr the los,i of th«At.l;»1tic . !lmnn in

I;!k«Onri!rio, ihe next major decline in
rhe C!lcait I 'c!kc,'i w'ci,i t]"rc !!1k« sr»i'g«ol1.
AL fi!SI., Lh!s SpC . 1CS 1! H!S not Coll! i»el'Ci;Il]y
important;!ncl vv,1s destroy« ] bcc;»isc it
d;»n;!grcd fi!hincgr nets. Liiter., thou<rh, many
ils«S fol' Ibis fish. Were foullcl 	nd llaa	y
j!f<!dLIci s  vcr« c]cl'1vcc] fToil! lt, St'i» <r<'on

col vial {c "gs! bcc'ln'lc poj!u]i!r, !!Dc] nil froIT!
I h« fisl» vvas used for a variety of'purpos«s.
It! Hll bl'clddLfw'ci i  lsccl to lnanut'c!ct »le

isinglass  a gelatiD used as a cl;irifying
ii<'cn I and ln ! C 11 I cs iiild «!lie !, 'inc]
ci!rci!sscs vvcfc Llsccl;ls tL'I'till:cl 

ThL' '!I'fi!"!land I»1 j!acts of cxotlc spec lc!i
ln the C!TC<it LakLS  pc'<ltlCulally lhOS«
uj!stream trom I cikc C?nrario} !v«r«note !
clufin<' I'hc'. ]ate 1800s. Sc'1 lal!!pl cy !vcfc
first n<>rcd in L;ikc  ?Dti<flo ln thc I 830!,
;!nd by lhc 1880s !hey werc causing
pn!blc»1!i fol fl!ih popul<ltions lhclc. Sc~l
lii»1pi'«y hilCICIth<'t' i<ITIV 'd thTC!u<rh thC
I"rie C'anal nr rhey had been n;!rive r< > th«
I;ik«Ontario hei in.. By !921, thc sc;i
lii'ITlpl'Cy hac] IT!'c1de Its !vay» il'o Lclk  LI IC.
T I '1 c f 	 I n b o w 5 ITI c I t w 'c> s I I I I I   ! c] I I 0 «d

inl .ntinncilly into C r'ys'I !I I rlk<' 'c	 th«cc]g<�
of Lilke Mich~gan in 1912. I?iini!cj the
IE< x t T!vo c]cci!c]c ! 11' w< !Ll1<] !»elk« It!i vvily
into HII of fl1c orhcr I;ikcs. Another marine

h1va<.ler, thC HI«wife, h;id flrST iippearec] in
I,ikc Ontario in I 873, S<>mc sj!ccics were
inr«ntloni!jly intn>duc«<] into thc C!rc;ir
L;ikes c]urin<r the heydays nf h;!tchcry
propagc!tinn; rhcs« inclu<l«J  Leclhc:id,
  hll look sil II'<ion, bfc!!VIT tro lt, alrd Cal p.

]3ctvv«cn 1890 Hnc] 19]0, I;ikc stiir<!con

clcclined tn all ihe lake~. In 1<879, th«
stui geon c!itch for Lcik«Michi<ran u as .3.8
million pounc]s �.7 D!illi<>n I ilograms!, but
.ion!L' clcc line ha«i j!Tobe!l Iy r'll tea '1y
occurred. By l 911, th«catch !v,is <>nly
! 4�00Poii11c]s ��>0kilogral!ls!, c»1d aftc'I'
th;!t th« fish !vi«; nc."iirly nonexiste	t in
commercial c;itches, I..i!k«Eri«'s stui geon
ciilch  va! «built 5 IT!ill!on pounc]s �.3
millie!n kilocrrams! in 1881, but c]rnpjacc]
to  »!ly 100,000 poi»1 ]s  9.>,360kilogfi»!!s!
In 1 9 I t!;11!d Devel' I ccc!v il ccl. Lilkc Hiln>l!

 tur<reon experienced;i simil;» dc.clinc bul
reached Iovv ]<..vcls later in Thc 1930s. Lake

C!ntann's stur<reon catch droppccl f'n>m
1<81�00 p 'riinL]'I �63, �0 kllogTJI»s!»1 thc
18�  to  '!nly 10,000 pounc]s {9,100
kilo<rrams} by the 1920s. Ivjuch of this loss
wadis c]ii« first tor ov< 'ff1,ihlng 'rii J sccoi1 ] lo
thc loss of spciwning h;Tb92I'cils In 111shore
areas and rivers, Th» biolo<ric;II

char;1clerislics of thc sturgeon n!;id« ir
exrrcmely difticuk for thc fish to recover;
I t n! H. t Ll T «! I. !I I C, g I os!is s I O vjy. cl !le] I.'i
I c!'ll lvc!y L'isy n! c'lpt <11'c.  It Is no!v foL»1d

Thc 11«xr n!«to! 1<!ss of Grciit L'Ikcs
fisheries !vas the c]««linc of riv< r-run I!!kc

UDLIT, !ilk« !vh'll cfish i»id lake hei fll1g.
Thcscwci'«,'iul'gl.  Hips I'h:IL sj!a!vncc] ln
river habilats. Thc I'c!rg«sl runs !v 'I   in

L' f Ivcl'i el»plying Into ]i!lees Hi»'on,
Michigan, cbr. C:I;iir Hnd EI I«, Th«s<. tishcs
!ver« lost by thc c;irly I c�0s, mainly
beer»ise ot irioc]it'icatinn of th» river

di H1n'cig<'s cr!LIscc] bv lo<ggl ngr Hllc]
.ici' v»1!]ling H«tl!'It!  s !ind c]i'i»is

Onc gl oilp of fish .'s, I'hc co!'cgol1lncs,
«Xp< riCnC«d hCavy fishing pr«S »re during
fbi s Ccfa. I hC COI «go!Tines cl! C !D<C»!b«l,i Of
thC f;!!»fly ?r	11!on!<hi!C, fur!ning th«
subfamily th;lt includes lake whirehsh,
I;!ke herrin<r, and ci coc»  cnmmonly
c;!I!cd "chulas"!, I!3y 1879, great
fluctuations occurred ID I;!k  !«hit«fish

c!il'chc'.s fTO»1 Lake C!»latin,  Hs w<'ll iis
flue! liar!on! ln cl co«s !!rid lc!kc hc'fl ing!.
By Thc I 920m, hovveveI', I'cik . '!vhlt cfi h hacl
rccnvci<ccl in Lake  ?nlairio. By 1880, L,ike
Eric poun ] nct'ters Compl;iinCCI Of
 leer«i!sed lake !vhitcflsh h;irvcsts, In rhc

!v«st«rn basin ol I al «hri«, sm;ilier 1al c
whit«f'ish were bein<< harvestecl;!s smaller

;!nd smaller nct n>c h si «s !v«r«use<1 to

c;Itch I;ikc herlin<r. Fn>ill 1885 to lc!l I,
I Hk« .!Ilp«1'lc!f  i'Iw c'IL" Cl i»CS ln l!lkC
whiteflsh! so cftnrt svvitchcd ro;»1orhcr
spec I c,'i! !inc'I 'I his p .'find bc gan the 'glo! y
yc,!rs" for 1!ikc lroi» there. In Lak»
Michi<ran, lake vvhitcfish !vere tairlv sr;!ble
! ith a har sl >f !-2 n ill n p nd.
�.95-0.9j million kilogran!s! p«r y«;ir
frr>in ]89/ io Ic
7. In ih< 1920 , I;>k«
vvhitefish C;ilcheS increaSed.

Other c<>rcgonin«s � Iiike herrin<r;ind
CISCO«S � !V«I C SCD.!it lvC to fish!I'i<r

pres i!re  and Other tactnrS during thiS
time, Thlnughout thc I;!kes, it vviis
ditficuli lo tr;icc thc Hctu'c1! flu«til!tions

of inclivichial species of core<ronines,
bccau!< c,lrch sr;iristics i'or lake herrin<r

iind thC vill'lo!IS CIS«o spL'CICS  VCTC nfl'CI1
combined. Thc year 1910 sa!v;i m;ij<>r
CICCIIDC ID. 1!lkC hCI'I ! ng in L;lkC M ICh!".! I l.
 ln L,ike IV]ic]Tigran, most nf the lake



Con>»>erciel fishermen mell<i c ceir giiI nels, Cilorievnlr» fai<h>e>nn c 90<>.

belling cinJ ci coc  w«T« taken l'I«In
  >rccn B!Iy.} Bcf »e rhcn, c irchc  of'up To
20 million pound   9, I million kikigrams}
>vcr» r«port«d, Th<»igh numbers of these
fishes varied ividcly, The firsr  pccies of
clscocs t«decline were Th ' Ii>rg«r ones,
siich as Ihc blackfin. As larger ciscocs were
fished our, t'ishcnncn  vould svvitch To
sniallcr cinJ su>all r nel mesh si=es to tal c

rhc other smaller species, Fisher!n«n
vvould ci Iso Iniovc I > I'cikc ildvantagrc of
stocks  <'roiips o'f tl h their  paw i ln ci
piirticular part ot tlic lake <>r,lr a cert;iin
time!, some .imcs folio>ving Them during
rhcir season!I! miccrations. As the I;irgcr
sj>cele!i of c I!ic«L's decl ln»L1, tb '. ceil. ch «!i of
smaller . pccics such;is The bloater rhen
incr»;ised;lnd r«m;iincd liigh, The  >rc; I
Lilkcs fish«ric  >vcr» beginning lc> cli,ulgc
dl'aril;uic!IIIy. The nilnlbcT of unkjuc lonlls
«t ciscocs d 'cllncdj «nly ci jcvv sjlcclcs of
 >r»at Lake  Core<. <»1 in«s r«»lain to lay.

 Jnl ik '. I;ikc herring anti its relal ives, lak»
trout vvcrc;unazingly r«si t;ulr. ro inrcnsivc
ti bin<i for:I Ion<> time. Fn>m thc I;itL

1800s To the early 1900s, this tish
 Iipp«rtcd a stal'I» 'md grc;it fishinc> effort.
Thc I;ikc Tn>iif is a Iargc predaror that
occ upi»!i a val icty of cil'cci!i 11'I the  ..>I'cal
Lak< s, from . bore To  bore;ind f>on> lop
Io hollo»1, Because ir f»J on m;iny
differ«nt speci«s <if f'<>rag» fi hcs
including lak«hcrrin<', «i cocs;in J
 Ciilj>in  i in I bccciu c fhe lol acg>c I a'ic
c!I vvh >lc rcnlcilncd stable Thl ough«LIT niuch
of fhis cl ci., thc lake tniut >vcr» ciblL To

Inaintain their numbers in the upper
Grc,it L;ikcs,

In Ih<. 1«iver Great Lake , 11<> v< v cr, lake
rrour popul;itlons bc<ran To expel.i»ale« tli«
con!bin« l effects of intcn c fishulg pres lire
and cufr lphi»;il io». In Lake Erie, I!kc trout
pi'lpulaT ion,i began To d«cI>nc ceil'lier 11!cin
in thc other Iak»s. >inc» Lcike Eric is;ir

  »itht'Tn  .ndl of thc Tangc <!f thc
cold>vatcr lake rr<»lt, 	!is fish  vas never
ab lndanf  >lid hild b«'.'n rcjativcjy I!Irc In
the sh>ill«>vcr Ivcstcrn and cenrr'i! I»!sins,

Ry rlic cnd «f the 1800 , il h;I J d«. .lined,
; n«1 ir -; s s'ld m ca ghr «fr r rh 1930S.

The lake trout stoa, in l,ikc Ontano Ivas
lnor<' cc!lrij>IL'x. Tn> if thcl'c cxpcncnccJ thc
con>bin«d effects of over ffshin n cultural
«ii t I «PI > I c <i I I on !Ill«I I h c ul>P ci c ts < >t I h c
exotic inv;idcrs, In thL 1870s,,iftel Ihc loss
of Ih» Atlantic s;ilm«n, flic,ilewlte
increased in Lake  ?ntario, Alcwif  may
hiivc colnpcl «J   'll h <in«1 force J thc decl in '
«f oth»I' pli'inkt«n ccltulg lish ".Si iLlch as Ihc
c '>Tcgonlnc'i anLI yellow 11»1'ch, In t.hc
1880», sea lamprey incr»!i CJ in the lcikc,
in Pc>i'T JHL ni rhc lacl thai' fh '. Stre!»>ls
warmed slightly by cnvir<>nmciu,il chan<res
Were better  uit«J novv fur S«;I I;ilnprcy
Icpl'odlicl ion. The sec! Ianlplcy!i iv»1'c
parasites on lake trour. and ot"cr fish« ,;in J
so thc popularions ot rhese fishes began to
decl»le in L;ikc Ontario.

This cnl h,id broucrht trcm< n Jou  ch,inges
rt> rhc life of rhe Great Lakes. E irly in this
perl«J U clcfhc hcy«lilys of coinnlclclal
fishing on 11>any   lf th« l<i Les, In I 87 I, T>ver
32.2 million pounc1s �4.6 million
kil< r;ini, } f  . r ",.It Lak, fish were
h;indlcd,il in, jor fi h markets,;i>id m<ir«.
!vere pri>1>iibly con urn»<1 1«c;illy, L,ik«
Michi<>an '!lone h;id a commclcial

ind>> fry cinployincg> over 2,000 people an�
600 vessel», By 1889, ni<>r« tllan 10,000
people fished th« lclkcs. In 1899, Like

Ont;iriO experienced;I peak in its catch.
Arouncl I 900c I bc cafch fro>n L'clkc El'ic
snip'c!ssc J ol' c j'u'cll .J I'hc 1>n!cluct ion. of all
other. I;ikcs coinbfncd. Bur rhe c<>a>bine«i

effeCt  Of SOCial, t»chnol<>c»C;il, ilnd
en  ir<>nmental changeS vv«rc beginning tt>
fcik . Ihcll Iol! «n tlshc,'i.

 ?vc!i'itching>  with imj>roved techno!ogics}
held  crlousl y !If'fcctc J populations of
Atlantic salmon iind lake ivhitcfish, Ncw

inv,idcrs haJ;ilrcady mild» their prcscn< c
kno vn ln tli  lowe>' I elk .!' culcl wo I I J

quickly change the entire Great L;ikcs
f!Ish»Ties, By Lhc cnd of t his clci, cigCncics.
rc p«n< lcd T«rl>c clccline of some fishes by
csf!Ibj>sh!ng fishing I'cgLililtion , Flshcl'Ics
la vs developed at Thi  rime lncl«cled cfear
restrictions, closed seasons;inJ catch
1111!Its, For cxciin'plcc I y thc 1'cilc I 800sc li   ' 
r«gill'>red fhc mesh size of gill nets used in
th' Great I.ikes. In 1906-07, Olii and
Michi<rlin began to license their comm»re i;il
fishermen. Fish»ries Iavv enforcement starte«l

in the rec>ion, but  like. Tod;iy} <>Hiccrs >vcr«
fcw comp>red to the va tnc   ot thc lakes
rh«y were responsible for covering.
I?iffcrencc» in st Ifc!Ind j>I ovincial fislung
I;iw ,il o mail» enforcemcnr difficult.

Ghancjes in thc fisherics in this cra s«f tlic
sllclg>c for thc 11«xt cl'ii.



�9ZOs to 1950s!

Era of New Invaders,
New Challenges

Social Changes

During the 1920s and even into the 1930s,
a new way of looking at the Great Lakes
took greater form. The tourism business
boomed. Visitors flocked to shoreline
resorts, even to remote areas of the lakes
such as Isle Royale, and the wealthy
developed their own lakefront retreats.
Visitors of all types dined on Great Lakes
fishes, Charter fishing became more
common during the 1920s when
commercial fishermen took recreational
anglers fishing for lake trout,

Meanwhile, the commercial and subsistence
tribal fishery continued. In 1924, U.S.
citizenship was granted to Native
Americans. In 1930, a court case in

Michigan declared that Native Americans
had no special fishing or hunting rights
under state regulations, At this point,
Native Americans did not challenge this
court decision, and they had to buy state
commercial fishing licenses.

In 1929, the U.S. stock market crashed,
and many fish wholesalers went out of
business, In 1939, Canada entered WWII
and, by 1942, the U.S. was at war. Fishing
was again declared an essential service,
and commercial fishermen were exempt
from the draft. By 1945, the war was over,
but the world had changed. Global
markets were opening, and sportfishing
began to rise again.

Technological Changes
During the 1920s and 1930s, the fishing
fleet in the Great Lakes began converting
to diesel engines, These were less bulky and
used less fuel and labor to operate. The
older steam fishing tugs had required a crew
of seven � a captain, an engineer and five
fishermen. Diesel boats, however, did not
need an engineer and needed only half as
many laborers. Also at this time, the first
steel-hulled Great Lakes fishing boats
began to replace wooden hulled boats.

In the 1920s, the bull net was still in use;
peak bull net use and increasing gill net use
in Canadian waters of Lake Erie occurred
in the mid-1920s. In the 1920s, a new

version of the trap net appeared on Lake
Huron. Called a "deep trap net," it was set
in greater depths and on a variety of bottom
types, It could be handled more easily than
previous pound nets and was used to catch
lake whitefish in their deep summer
habitats. It was introduced on Lake Huron

in 1928; over the next two years,
fishermen scrambled to convert to the

new gear. Catches of lake whitefish
doubled, then lake whitefish began
disappearing from the northern grounds
of Lake Huron. Gill and pound netters
protested the new gear. Governments
began investigating this issue in 1931. In
1934, the conflict among the various
fishermen had escalated, and southern
fishermen drove out the encroaching
northern deep trap netters trying to fish
their southern waters. This net was

banned in U.S. waters by the mid-1930s
 it had never been used in Canada!;
eventually, its use was governed by size
and depth restrictions, This story is one
that had already occurred on the lakes and
would repeat itself: the story of conflict
among fisheries user groups and of the
crusade by some users to protect the
resource upon which they all depended.

An important change in net technology
began when nylon was invented in 1935.
Nylon was lighter, did not absorb water,
and decayed more slowly than cotton and
linen net materials. Nylon nets could be
left in the water longer, were easier to
handle, and were nearly invisible to the
fish, By the 1950s, nearly all of the gill
nets in the Great Lakes were replaced
with nylon, and within 10 years so were
the pound and trap nets, In addition,
around WWII, the old-style wooden
floats, or "corks," which fishermen had
carved from cedar, were replaced with
plastic or aluminum floats that allowed
fishing in deeper water.

Other semi-modern advances were made
in these few decades. In the 1930s,
refrigerated trucks transported fish to
markets. In 1935, radar was invented, but
would make its way into the lakes
gradually. In the 1940s, fishermen began
to use sonar  depth finders! and radios.

Fisheries science made important
advances, too. The collapse of the lake
herring fishery in Lake Erie by 1925

prompted large-scale studies on Great
Lakes ecology. One study sponsored by
Ohio examined the effects of pollution in
Lake Erie. A 1927 study by the U.S.
Bureau of Commercial Fisheries was the

beginning of federal fisheries research on
the Great Lakes. This study examined the
limnology  the chemistry, plankton and
benthos! of Lake Erie. A third study on
Lake Michigan was conducted by the U,S.
government, the states of Michigan and
Wisconsin and four net manufacturers.

This study examined gill net size and
effects on harvest of chubs while avoiding
unintentional catches of small lake trout.

In the 1940s, a better understanding of the
factors influencing fish production led
fisheries managers to use a philosophy of
Maximum Sustainable Yield  MSY!. The
philosophy requires understanding fish
reproductive and growth requirements in
relation to the productive capacity or
biomass that the fish habitat will support.
In theory, managers can use this knowledge
to create quotas or regulations that result
in the maximum harvest yield that can be
maintained without causing declines in fish
populations or health.

Environmental Changes

Cultural eutrophication became a major
force of environmental change during this
era, Trends of decline in water quality
continued and spread to the upper Great
Lakes. The effects of these changes were
compounded by the second major type of
environmental change that would happen
during this time the increasing invasion
of exotic marine species such as alewife,
sea lamprey and smelt, These were the
newest characters in the drama of the life
of the lakes.

The alewife and sea lamprey had made
their way from Lake Ontario into the other
lakes through the Welland Canal and/or
Erie Canal. Neither the alewife nor the sea

lamprey became very well established in
Lake Erie, probably due to poor water
quality in its tributaries and because this
lake has many areas that are warmer than
these species prefer for part of their life
cycles, The sea lamprey moved into the
upper lakes slightly ahead of the alewife;
both species first moved into lakes Huron
and Michigan, then into Lake Superior.
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Changes in the Great Lakes Fisheries

The clecliiics of rli«pr«vious cr!
coi?Tu?ucd into thc 1920s and beyond.
A IH ?Dgr thc iilo:i! Jl i!illa!le clcclilics cvcT
experienced in rhe Csreat Lsikes !v'Is !lie
Coll<?P i<' of 'Tl!C Jake h«!. 1'lng 'ciil 'I Ci,iCD
fislieries beginning in tile 1920!. Th»
fluctu'Itions in these populations finally
Ic J 1 ? il ci'i!sh of lhc Lake E! Ie lake lie!I lng
fishery in the 1920s. The fishery rli«rc
cln!pp<'d f! olii !it? <'cirl i»I' Jllgh harvcsT ! atc
of a! <! Ind 32 IH ill in!1 poilllds   I 0,5 milli<!»
kilogr;I!' l!i! I?»t' yclu to 'I lovr' of <?Bly 5.7
million pounrl» �.6 million kilograms!
pel' !'C<il'. Siiil !Jar JCCI IDCS 111. I lk .' hC11'ilig
ciil ch .   frolH Jake.'i I 1urol? ailcl Miclii <ra»

occurred in thc 1930» anJ;i<r,iin in thc

1950s. Lak< Sup«rior'.! Jake herring cat .h
r«mained high unril 1991, then declined.
Th«sc Jeclincs werc probably caused by
overfj»J? mg la?el envirc!nme»rsil clcgnids!rion,
pal ticujarly dcgn!dation o'f sptlivnlng !!re;ls
11 I plaCC! SlICJi iiS C!ICCli 13ay, After SIHL'lt h IJ
bccon'< ,. cstilbl !shed b!' thc 1930 i an<I 1940»
I! ma!' hcivc cc!iH'pLTL'cl v<rl lb OT j!r <ye i < Ipc!ii
1iikC he!Ting larva«< fulfil?CI' I nf! uCI1C I'lEg t h IT
fish'! J<.c! ine, c!pccially in l.akc iMichigan.

The cisco catch rates of the Cirear Lakes

also experienced seri<.!us declines by thL
1950». As I;:ike I'! Oul. pc!pill;u !oil.'i rc;:Ichccl
their I'in!!I pclik i» th» 1920s, rhcir prey
 ciscocs! dcct' "i!L'J.  ?I?cc Thc lake trout
beg;IB its Jeclinc, numbers of ciscoes
Incr»as«d sonicivhc'll ill tlic I 930» all .l

19K». %'irl? rhc J«chnL of lake trout,
fishermen s?vitcj?cd to catchin<r ciscoes,
exploit!»<' th«m in !ecjuential order fiom
rhe largest species ro th«!m,ill< r.  :jsco
clilclies werc hi<rh for,i short time. In the

I 940»c Cisico jnopujatlons IB. Lake'i 0!!lr!Tk'!
and Huron coll aj? Sed clue ro a combin;i! ic!n
of overfishin<r, environment;11 Jegr;I J,Ition,
;incl pc!ssible «ompelirion troin rainbow
smelt;uld;ilcwifc. The cisco catch in Jakes

Sea lompreys etta<'h to?r'sh by asc!g a s<rclinrg disk «crth snarp, rasamg teeth. parasrfrsr c by sea lamprey ho. con rtbared to
declines in large predator species sech as lake tro<rt;

The ale!vite's srory overlaps That of the»ea
Iamj?Tcy. The alewife»;it! m;!inly I;irgc
pl<inkton fu!t a! th» B<lnvc lake hcrnngr  Jocs.
As The;?Ic!vffc fi?cre;Ised, thc native I,ikc
hcrrin<r and some other fishes decreased.

Tlic, leva IfL, ?VJ? Ich I.l'ave l . CI Ii! el«i'is .
!choolsr Hlay hilvc o!.lt co'!i!pet«c'I thc yo' !rig
c!f native !pccics or simply preyed on their
cg<rs;ind try, Eventually, TJ?c alcivitc bec,mie
tbc dominant foragce fish in the lakes.

Supe!'Iol a»el Michigan 1ciilainccl cons!",111!'
Ihrou<rh the 1950s I!ut collap!ed in rlic
foll.!ivmg J»ck! Jc».

As iisii;il, fishcnucn responded to declines
in lake hcrrin<' and ciscoes by switching
their efr,!l 1 To o tiler species. Perch carclies
in I;ikes Hur<	1 an J Erie incr«a»eel i» the

lare 1920» ancl c,irly 1930». Ev  nni;illy,
sn'Iclt bcc'1nic sio well established in thc

li!kc'si thrat fishci Ii?cn. bcgcul ! o  Il lilac 'lheln.
A smelt fiShery u»in« lraivl nets Jcvck!pC J
on the Csreat Lalccs.

The!i'!'f!t'!' of thc,ica Iltl?!j!rc!ps effects oil
viiiio L! fi»J?Cs I! iI?Tricalc. C!nce the sca.

lamprey became established in a lake, the
first J«clines occlirrcd iii the jar<re,

dcepwsilcrspcci«s siich a! I;ikc rrout,
burbot !»1cl The I'ilgc'it of thc deep!vatcr
ci!coes. Th«sc ivcrc the specie! upon
which the sea lamprey was a pred;!!or, The
scci 1<11»pic! occasion<ally j«Tc!'c .l  lpo!"l I.h«
c!ther cor»gonincs !uch as lake whitefish
and lake hcrru?<gr, and on vralleye, bass,
channel catfish rmrl buIJI!cad». A» !c;i

I!mprey «ii;ick» incr»,i!eJ, their prey
J«clined, Because the numbers of I;ir<je
predator fish  mainly the l,ike trout'! !vcr»
cleclining, «lcsvifc vvcic;!bl  ro incr ,!sc
in abiinclancc, especi,illy in lakes Huron
;in ] Michigan,  Lak» Superior and ils
tributaries were probiibly too cc!ld fc!r
i!le <vlf« to bcco'IH< rks w -'I I <-s'tlib lish»el.!

Sc'a lamprey,ind;il«ivifc Cau»c<J !omc of'
the mo!t significant changes for the life of
rhe Jake!, L;ik» Tro!.It.decjil?CJ To;ic,itch of

less Thrui 1,000 pounJ! {454 kilo<rmm!! in
Lake Erie in 193'|. Trou! catches h;ld

already Jroj pe J 11! S'cigiilalv l3'c ! <ll'id  .!ree»
B;iy. Tn ur d « III?Cd in L;il c Huron iu the
I;irc 1930», an<1 in I;ikc Suj?»rior II? the
1940!. FIT!<illy, Thc I;lke lrou! fishery
suffer«el a dr,imatic coll, ipse in I ake
Supe!'loi ln ihe 1950»; tlsih«1"ITIC'B sw!Tched
b;icl< ro lake I?Cr! jI?gr, ku? J Their c;ircli ot thi!
tish increa»e<1, Lake vvJ?itefish clcclin ."d in

I J!e 1< e!i»rn basi» of Lake Frie in tile 19 0»,
kuld tlsbcrl'I!en Thcl'c !vvlrch«cl to '!rc!k!iv
perch, In 1.;ike Michigan, like !vhftcfj»J!
had li resur<rence m the 1920», bul. the
caleb dropj?Ccj sig,iin in th«1930!. I?y thc
1930», Lake Huron fishermen !vere
not!«in<< riipi<1 drop! in lake whitefish,;In d
confJ!el»i all!!ic. Lake Superior coiitinuc<1
lis I Cputai:loii ci! beulgr Soil! <twh'cit l,il tl'rile J
froni;uld Ie»i!t<inr IO BcgativC imp<iCt!
;i rec !very of I ak c wJ? itcfi»h occurred there
in the 1930! iind 1990».



C?Ther sp icles sholved Lll an!allc effects
illll lngr l.his era In thc 1930!r Lake  ?n BI I.o i
total f'ish j!roduction dropped bd!ind even
that of rl!c liisrnrically less pr<> lucti vc Like
Superior. In 1929, sau<r< r in I akc Erie
declined. Nnrthcrn pike in I ake Erie had
already dcchned by 1915, l,lrgely dtle l.o loss
of overland sp;i!vning ar .as.

In summary, because nf nver fishing,
Invasioll br sca lan!j?Icy and alc'A Ifc llnd
 'nvll'c!nil!enral clegracl'!linn, t'hi!i erk! si'Iw
rhc cnd of rhc Grcl!t L;lkes commercial

fishery for some native species that ha<1
!nfl le! c 'd coastal 11lstc»v.

Era of Rem ProbIems,
NeTyv Management
Objectives and Recovery

Beginning in the 1'�0s, a! sporrtlshing
1 cgiin to glow, widest?read ci!nfl!cl

ccurr' I v.r lril,;11 f !shin ri hts ln rhc

Tic;ity «t 1836 Lvlitcrs ot fakes I.I»rot?;Ir!d
Michigan and eastern Like Superior. In

�95I0s to 1980SI

Social Changes

Aft< r thc St. I. Bsvrcnce Sc;ilv;iy .!ystcm
opened in 1959, the Great Lakes  vere
Hccc',i!ll? Ic I'o Il!cdlul!i !I <'d, «cc<In-<giolng
VesbiclS. Tl! ' I'c<'lnri I? 'C'ill!C 'I blggci' pl!!ye!
in thc global marketplace, spurring further
lndllsll'Ii<1 g!rowlh and d  velopn!ent. ~
I lowever, with this clirect <ipenin<r came
problems, The industrial boom Ied lo nelv,
m«re insidi<ais < nvironlilcnt;il  legr<d,iti«il.

A mliltitudc  > eh;»!gcs in thc C!ri at Lakes
en! ironmenr kind resulting declines in
fisheries populations lecl tc! tremenclous
ch!lngc in the social policies concerningr

A!rer a rnarning ogfr'sfr''r!g. a Say Irfillsrn<!'an Cariiriiunrily !sall baal f!'sber i" being au!le I aul af lake Iluran by biis gianbsan.

Lven'ILII!.lly the I '.S. Bncl   anl!cll!
cxpcl I cnc cd a !«el� "Il I'O'Ivvllkco in gr,
Lnvironment.:I! quality h;ld become !o
po<!l tl'I;!I Il'ie cl!vile!nn!en ",:II !novel!!ent
came hand-in-h'ind with othe!' .i«el.'ll

movements ot thc 1960s,in<1 1970s.

Enx ironmental;!w!reness otr rhe C!reat

L;ikcs increased when the m;lss inedi;1

 varncd, "Lake Frie i! dead." Rachel
Carsnn's book Silent SI>ring told nf thc
ne ve!l lhl'cats to thc cTlvln>nn!cnt-

p<. St. IC Ides 'ill'ICI  ! lh  ".I C i!i ln!C Ill
contaminants, En vi r »! ment il group!
foi mcd, and sweeping I cf i! 1!iswclfc n!adc
In nil!!«nail  '.n'vi to!!Inenrs<I Ieglsls!I I«II.
Thc first E;irtli I?I!y w;is held in lc�0,
I;lrgely In rcspon!e to the cutrophickitlnn
of the Cireat Lakes, People spoke up for
I;i vs to m!k» xvl!tcr "fish;ible, sxvimmllbl»
;u!d drinl.;Iblc."

triI al fishing in the re<!ion. States incre;ised
I'< Sl!TICtlons Oi  lr'Ibkll f !Shel 1!li 'll Lvho had

purchased !talc commercial fishing
licenses, In I 972, thc C!urnoc I?Ccision of

lhc Wisconsin. Slate Suj?I cn!c C.«Llll
reaffirmed fishing rights ori inaIIy specified
in the T!.elijy of It!92  for the Red  .:Iiff,
Bad Ri vec;!nd Ke!vcena!v Bay b!lnd!I. Thi!
lec1 to thc establishment ot'10-year fi!hing
Hg!Tecil!ent! ncgotlalcd bct!veen thc tribes
and the state of Wisconsin to cst;!bli!h

fishing =:ones, har! est quotas, fishmg effort
llncl types of gcl!T that !ally bc I.L!ecl, ln
acldirion, rhe agreemenls also recjuire
exch;lngrc nf bi<>logic;il inforniation
I Crsvcen rhc Stkitc and tribe!.

some communilics. violence and

vanda! I,ilrl !!gall!! t' I'hc lndiilli co!Hi!!unity
and tribal t'i!her! o currcd. From 1971 to

197 !, a. Native An!er!ca	 fl!hel'I!lan

naIKcd A bc LcBlcinc. scl gill !lets ln 'l!n
effort tochall in e rhe restricti in of tre; ry
fishing lights, By 1979, thi» ci'I'i>rt h;id
r ",iched rhe c<»iris; rh . ju lgc cl< cidc� in
t'avor of tribal fishing rights in ceded
 Yale'I li of lllkcs I"Ill!'«nr Mich!gran ancl.
SL!perl 'r! . BL>t  vhlle !lie issi.lc  ! as undcl
consideration by Ihe courts, a "racel!cirse"
fishery cxisl'cd; I'!shing licnvltlc! bl';ill
partie! w  nr iinchcck  d fol ye!!I!. Furrher
contr«vcr!y,lro!e over the use nf gill nets,
! I.I BTT!clj? !ting" ln co< ITt dlsclissi »!!i !vere
rribes, federal;mcl sr;ire <jovernments, as
 vclI a! !p< >rl f'i!hin<r orig!! ni;II in!is, In 1980,
II!e U.S. C<>urr «f Appeals ligr<.cd  vith the
judge's <3 icision that thc state could not
interfere with rribill fishing unless ir c<»ild



bc !h iwI? Th;:It thc f<s}l cry»vi<s In Jc ? pi<I�1»
The I ',S. Supreme Co<lrt,<g>re»LI »vith This
decision by Llcclining to rcvie»v it, This
proc»ss B!is«re< I rh» tribes ri«hr Io !»lf-
rc<u!l;!ri<»1 <!t' fishery resource usc,

hi 19H I, rhe rribcs in thc upper C!meat 1.;<kc!
rcg>ion csl«blishcd thc Ch!ppe»va-C?tra»va
TI cBI»* Fishery i»<f <Ini<gc'<11»n1. A«1'ho!'It»'
 C C?TI'!VIA!, novv kno»< n;:Is thc Cb ipp»»v !
C? Tt!I»v;I Res< >»re» Au rhority  C.C?RA!. This
org<!ni:BTI ?n is 1<'spo!?sibI» for est'!bli!hing
and enforcin<> I!shin<> re<>ularicins for Tribes'

members. In cooper;!ti<>n»vtth <>ther
I! Sbcrics »11!ni!genlcnt Bgc!?CICS ilnd  in thC
;idvic» <>f thc Inter- Tribal I ish<".ries,'»>cl

Asscssm nt Progll<m, C.C? BA esmbl!!hcs
b; rvcst iu m, c»1!oct. fi..h'ri:s r:search
an l »oh<inc»111cl<I' p!'otccts, !1nLI condUct!i
I  6!<'-ter<11 st<lclies o!'I »<in<i	1>ln'In<» in fishes.

A n<.!lhc! I!rip irtilnt OI "anl":at<on I  the
Cilc;!t I «kcs Indi;<n I.ish,u>d Wildlite

 .O<nmiss!o!?  C!LIFWC !, »vh!CI? !upports
f'i.hcri». con.er «rion et'f r!. c»>ducr'd by
!lib,<I gr<»<ps in the Lake Superior r< gion,

Technological Changes

Along>»vitb rhc cb'in<>cs <n shipping,!nd
global economics came other technological
c h 11 n I,'c!i, Th c c on?p u tel age' beg!» I, !> I I   iw! I'! g
m !I'c i<»cur'atc navIg!	<on a'nd d at!'I
processing>, Fish tind»r!;!nd Lor<n-C.
IMvig>i<<ion soon b»ca<Tie co<r!IT<onplace.

Within lust<i;<1<g>rowth in the leg<i<!ncamc
B»",1!t;<rr;iy ot' »?dustriaI, agricultural ancl
ho«schol� chemical proclucts. point
s<»!rccs of pollution In»Iud»d municipal
se»vagc trL'at<1ILnl pliu?TS lu?d «vi<TIct»' ot
nc»v IndLISI< lal. p! Oces'i "s, SLII>pc>l'lect
ncw Icchnolo<'!»s, Nonpoi!?T s a»'ccs of
polluri<in inclucl»cl;>gricu lrur,! I runoff,
h ius»h ild usc ot' such pr<!ducts as
deterge!?Ts w!lb p!'!Osph«tes> <U?d lcnvn 'I<nd
g>;»<lcn ch»u!i»Bi , These proclucls»vere
us»d b»< B g!o»vi!?g pot>Uli!t <on In »<ties,
sub<irli!,i»el »» en n!ral,irca! of thc C?rc«t

L;!kc» rcg>!on, lt »voul� take some r<me
1>ct<irc pcoplc real!=:cd the imp<<et! such
chemic;:>! could ha» e in rhc C!re<it I;Ikcs.

Se» cr,!l chc»»c,!ls, Bri!in<> from the
««! IC«It»f1!l i<nd»?dust!'Ial  CCLOlS, «IC
i!!!portant in the stor»< ot' technologiLBI
change in thc Circa! 1,<kes du» r<i rhcir
set!<!us e'I'tecls. The n!a!!'I il lvancc i II<

thi!»r,!»vcr» DDT, used as an msecticidc
Io Ii;:!I'TIC Ih ' Or<'anl!ms CBUS<ng 1!L!lch «1111

Sngieis jisl!lroo>!Se boo<s of I!!e Detroir giver.

d!s»as>» Bnd t< I el'ad<»ale <11os�<iI toes, !»?CI
PCBs> onc  !I !nal?y chc!»Ic'Ills used '»!
L I»c t r Ic'! I I! Is«I B11on BnLI In. <»BnUfa el« l! n.'>

and OTh»1 p!'Occsscs. PC.Bs»v»T» widely
I Ised »1 pla;it<» > 'pa<nts, »lee<1'lc'al p'a1'I's 'I»1LI
transf irmers, carbonless cc!py p,<pcr,
adh»sivcs, fire r»t;Ird><nrs,!n� I«bric;!nts
in incluslrlal m;Ichinery, c<imnicrci;11
refrigcr;!tion units, lnk», and carpets. I?I?T
al?d vc 8s *a »» cl I B.i  olrlc <>Ihel cl>c!>!tel<IS

us»el in and chemic,<l by-pr<iduct  of
industri;il pr< >c»s »s, »vere! d»ntifiecl in this
cra as persistent chemicals � subsrl	?Ccs
thar I r<';ik d<!»vn» cry sl i»vly «nd that
accumulate in the en» ironmenr over Iong
p»I <ods oI II!nc. Th<'I I Icc>ac»> w	!i t i
impac< rhe Itfc  if tbel;<kcs m;Irk» lly
d«ring> tb!! er;1 of <>rcat technological and
cnvir<inmcntal change.

Environmental Changes

}'xoTIC !pcclc!i c<?OI Inu»LI Lo exc<'I' the!r
inf!«en»»s In The C!rci!t I-'!k -'!. The etfc'c t 

<it Thc, ca I,!mprcy»vors»nec  in the 1950S
until the tlrs< control «tf'orr!»virh

li!mpncicles be <,!n in I ~! 5H. Thc;ilc»vife had
incr»1, 'I gr v< tly. M, i <e lie-offs of
1!l«»vif  began In thc late 1950S !u?LI
Increi!sed subsranr!ally in the 19C>0»,
c«us<ng �<'sth .'TIC pl'oblc»>s <in beaches,
C?cher ne»v inv«dcrs;!ppcared yea!»! 1«tcr
in rh»  .!Teat I Bkcs, Blthou<>h this lime
thc e hitchhikcrs � not;<I? Iy Thc spiny w;Ircr
11»a,:ebI a Bn l LILIB<g>g'!. »1<!ssels, i!nd niffc�
I oclc »1;!lio«!'Ll Tl'ans-ocean<» vcsscls,

Very se! Ious«ncl ol>»<lou.'> pfoblc!»s du<' to
cultur:<I curn>ph!c;it!<>n;!n<actcd publ<c
;Ilrcnrion to C!rear Lakes Iisher!es.

Although ne»vs m»dia report»LI The
dc<< I h <>t L«ke E'I I<' > I! c t 'ua I I»> I t »v'a,i 'too

,!live. The eul!-ophicarion pn!c !s h;Id
brought nurricnrs int<> thc I;Ike and <iver-
enrichecl irs pr<?�!ct<vity. Al<'B< bloome�
and Ii»1; coml inations f,m;11 act ari"
IIfe chiIn.'"»d  Iol ex<<«!pic, <'ub<f<cILI »vor<1>s
repl,:<eccl thc burnuving mayfly!. In»re;!sed
plant life meant more dec;!y, parricularl»
i!t IhC I	kC Ii '>Tt 	». Tl! I!i  kcay I Cd to k!»V»I
oxy«cn 1«v<1» in thc 'bypolimnion, the
bottoIH, c< il lesl I'I»'e! c!f »var»1. All c!f these
IBCI >rs Ic l to f!!h kill!;Ind <ibvious

change!<n rh . Ilfc of the I;<ke.

Thc public wa! «lan>acd! While Lake brl»
»va! rh» most;!ftcc ted ot lhc lakes bcc,!use

 >'f I bc 'ibapc ol I.'ts 1>as<n> Ils shaII<!»vness>
the b!<sin.'s larger lu!m;In pop«lari >n, it 
greater pollution,;!nd its southcrnmo t
l<>car!on, thc other lakes»vere beginnin >
I.o»xpcr<encc sol><c <!f lhc !B	!c .'ic! Ious
changes, p;!rricul;!rly in thc bays. The
!iI1'll lo»vs o! Ihc' Ore It Lakes»VL!  '

i.mportanl to C>r»at Lake! f'ishc! for
spavvnlflg an I early < !'< !»v<,1! i»1 l I I «porta<?t
To h<I !»ans foI »vale< !iupply, wBste
dilur!<in,,>nd re»<cat Ion. These sh:Il.lo»v,
in-SI?Or» areas»vere the I'ir 't ro I  ' aft'ecte I

by pc>llu<.lon. P>y Lh» cn I of this cra> ! hc
public supporrecl bro,icl-r,<ngin« lcgi!lative



rc;ic I I lc vc ls in! op prc Jator  that Buy kifl'ecr
their. health.

Zr!<ir>sirioi nor!!plexes iike <brs one on son ben> !eke hfr<brgnrr cor!lobo ed Io nn infir<x of polio!<'nis min !I'le C~rr n! Cokes in
rbe Zobas.

Bioaccumulat]on is rhc process ofbui] Jup
of a materi;il in in»rgiinism's body
rhn»i h»uf i   li]ctime. Piifcrc.»l fish anc]

VVH J! Ife species are morc or less susccpribl»
t'o bloc!««Ill!'?LI I'cl'I «CC'riililr IT<<i!el !ill&' Fol'

example, 1»ng-lived species such;!s ba]d
 'agIc!i cillc] lrikc tr»LIT hclv«H l >ng«l illllc io
bio,iccum<ila c p»tent ially harmful
subst;ince . In av]r.]ition, species vvith
rchtivcly hi<rh lx><]y-fai contcnr  such;is
lilk«IT»I I' ! ace<in?Ulatc lac!I L fa'I Solilble
<.»n <un ina»r  siich as I'C:Bs than rk!»tl?Cr,
less fai Iay »iganisms,

ini i;!rive! i» controllulr] snmc of these
obvloLIs so lrccs»f p»lluL'lon. Ph« lcikc ,
Iflcli ldlng I akc ETI«< bcgaI? I'o recovcl
tI »IY!»Ill'I'i«11! ov«r-«11 lchllicllt, They <!le
noiv, Ill !?lost vvays, ill l,«LL«l conc]I ion to'I
huilliin ;lnd fl hcs I'han they ivc L only I?
fcvv J«cac]cs af«!.

While th«cutrnphicaric!n problems of the
1960s;Inc] 1'�0S I <ere liter;illy bl»»IT!in<>,
another in icli<»is challcn<>c fo ecosystcms
VV'll s J«'vc lo]. Ing. Thi   <vk? s   h  c hill lcngc
'po'iCC] b<> O'tllL'I' « I IL BI!«!I! pOIIU ants. M'ci» !'
IYI !cl -BI Jay ]?»IILI 'I?Bts <!re n !l' very vl ill?IC
or obli»u!; in t':ic , thc cutn!phi«;l ic»l
pr<h]cm! of Ili«. past parfiillhr nlaskcc] thc
cr«L<crs of fhc!ic»th«1' coll!'lnlinallis.

Bvcf I Bi»illy< I h«prcscncc < >t c »I II cllYill ir'll <Is
bcc;:i!lie knoivn Ln fhc'. kite ] 9f?0s ii»J 19 Z0!

ivhcf? pc»pic b«cga» I<? Ob «Tvc th«II' effcc s
»n fish <inc]  VI]«I]lfc. Some  pecles, such;is
!lie bc!id cag]c, h'clJ Ir .'a'rly dl.,iapp«HI«J fn!ill
!he  ?! «cii I akc  I'cgloil.

tM«iu? Ivhlfcc scicLI lsts Jcvcl »P«d  h<'
tech»olo<ry t» inc;is«r«smaller and sm;illcr
coll«en! r'Iit iona of «bc!file;il con iu?I]Ban  

in Iv I cr an«i in;ininl;i!  issu«, Some

c»» 'I!nina» !, such as PPT;inc] P .BS,;iic
fii -Solubl«HIK! "Il'c st«»ed in an HLillllill.'i

fairy tissue. !Vhilc <»I Iy  !lie«LLIYI»ants of
tl res« chen?Ical! vvclc pl'c i«»f. In lbc vvcil cl<
rhrough the pioccssc  ot'I»r> lcciimul;ition
;iud bi»liiagcnificatioil the llvin<' <>rg ilii!nis
ot rlic I;ikcs collecrcd L]u,ultitics th;ir
;if]'<..ctc J  hcm,

Blomagnltlca'tlon IS Th«pl'<?C<' s by Vnhl«h
concCTI ill l<!B! Of p<'.I'!il  L»f. Con all!Illa it!i
ale ulc!'cciscd <11»ng< tr»Phic levels»f ii fon�
chain. I'c!l cxaIY!pic< <vhcll "Il'i!Bi!i]'.i slich c'I i
::o«>pli'I»kin!.l Lai phyt<!plcll lk onr fh«y <!Iso
c»nsuu?c rhe contaminan s th;if hiive

accumul;i «CI in !hei! f'ooc]. C:ont Imin>IB s

 SLICh a!S PC B  'el» J P]?T! theat. Hl'«pCT!L  CIY 
and frit- nlul?IC I'«Ill<!in In Ihc bc!c]V of the

ill Llnlal. At  hc BLx  Inlphic lcvc],  vhcn fish
eit =ooplankton, they,ibsorb HII the
c»BIHIIiinan S that ThC tiny 11»IIII!l] ICCCIVCJ
frc!m iis t<!od;Ind  hc iva cr cnl ir<»lmcnr.

C on am!f1'sin' ! becolllL' iriclC<1 ilngrly
conc«»fr;I C ] <» bic»m;:I<»IIfy in e;ich anim'll
clio'Ii<g Ll I < f X!C] ch<!ln,  »ll!ulllr'Ts such HS
Cclgrl< 'S Hl'IC] h'Linla»S Ciul hcivC C ?BCL'Br <ill '>ns
of conlamulants !hat arc »vcr »B«milli<!n
tlnlCS 'rl'C'll  'I'  hill'i I'h««oaf<el COB««il filri '!n.

Therefore, even vcr~ 1»iv «nvirc>»alen III
c«»i«el lf Tal ion  Of CCI tii I n c»1 I Bill?in<In ! n lay

The use ot PI IT iv;i  b;Inncd in C>T«at

Lake» slates bctlvccn 1969;In I 1971, !hen

b'ull?CJ by Ih«Ulli C«l ST?ItCS 'Ilid  .all id I
Ill I ! I ', Thr' I Is« rulc] IBHBI?fi'i«Lilt ,. »t thL'

I B!cc I « I J '! !i I c]l in allr] c] icld IB vvcl'«

banne«l in ]979. VOILIB ,I y c<»llrol of I  :B!
!?cg;in in 1971, and  heir ma»uf',icnirc u";is
bi<»»cd in I c�7. P :Bs, ho<<ever, still enter
l'h '. en%!.I oilillcllt thl oiigh linpT»p<'r
disp<>!<il ofpn!ducts containin<" P .BS,;I»cl
;?irl <>ril - P .Bs fn»ii Jlslaiv   »Lllccs still

ell CI.' thC C>1'O'lT L'cikC  bi?sill. L?I?T <ind I.ts

derivatives «ontinii«ro bc c]eposired inro
! he   >Teat Lcikcs ft'»lI! <Bl' In'II�!cs j!lckln<g
up m,it«rial from other countri< ! vvhcre
PPT i! srill <!sec]. Toxic.  ]uantitics of  uch
contamin;ints;i! PI?T an<1 I'C.'I's   ill

I'cnliiiri ln 1 ot onl scdil'Acnts vvhcrc these

Bon-<v;ircr-solul? Ie chemic!!is scttl«d,

f!IS  I banc« of scdinl«n s by drcdgil?g,
shipping act ivi y, st ?I'nls, 'inc] burro<!r'incg
orr«a»is!I?s can l,l ing Lhcsc colltilnlIBill in'i
back in <! thc f »x] chain. Ironically,  in«c
<]< posi! ion of hc! . conf;unin,»lf  has been
c» I a gl aclLIHI  ]ccllllc< thc l<ikc!< 'I hi 111!elves
lloiv Hc'I cis a s»LII cc for thc!«cc»lt"ilnlnilnfs.

Unf<Y ninl ely, miiny nf the arc;?S»f gre; u cst
con aniinarion ar«<!f viml IBI]?»rr;u?cc r»
the C! cat I.;ik«s fi herics. Ne,irshorc areas

rh,il prc>vie]« critical habi ar f»r fish
s p'<1 iv n i n g;I n cl f'»I ] Ll v e B i 1 c f i  he s H 'r<'
p;irticularly vulnerable to poinr source
]?OIIu ion;:II?c] ro the". ulput of cont;imi» ulr!
]rom tribu aries, run»ff, Lu!J shorclil.<c
devel<!]?ment. Thcs« I] tc>r;II sire;Is ak!o are
the luo 'I pit!c'I<!et lvc Tcgi »l!i of the Iiikcsc
intlucncin<r their»vcr;ill hc;11th 'inc]

prodiictivity.  :<»Iten?inants in organisms in
these nc;?r!h»rc,lr«;i  inHuence thccntirc

fc!»d vvcbs ot thc lakes. In»clc]itic!LI, mos 

fishin occurs in the Bc;irsh»rc;irc;.is r>f' h»

lakes such;i» bay!, connect in<> charm«1 ,;in<]
]ovvcl r«lich«s  ?f tl il c<I HI'ics, I'hln  bring>inr>
hill»;:I»!i !lifo »lore c]ucci con cict volt]'I

]?»fcnf' I <1 I I y c»BT'ill» IIIII c J fl,il <cs.

The problem of vvhat tn clc! abou 
«ontillninclllts s�11 exist , Will lc levels ot

.'ionic c»lit!In!ill ini  have Jc«IIB 'cl by up
«! 90 percent in most,ireas since rhc
1970», s iuic  such Hs I'CB ! <irc sril]
cn ci lilg fhc 1. Llsln, iil'ic] soilic renlain IIE
sec]iments anc] pr»1';ibly veil] fr>r;I Iong



time. Further gains in pollution control
and reduction of nonpoint source
pollution will be more difficult and will
come at a greater cost.

Changes in the Great Lakes Fisheries

The changes in water quality and in the
supply of invertebrate benthic fish foods
due to eutrophication were felt in the fish
populations of lakes Erie and Ontario,
Warming, the lack of oxygen at the lake
bottom in summer months, and the lack
of burrowing mayflies and other benthic
foods were particularly serious in the
central basin of Lake Erie. By the late
1950s, these conditions led to the collapse
of lake whitefish in Lake Erie. Walleye
had also lost their important summer
habitat, and commercial catches of this
fish in Lake Erie declined by 1969 because
of habitat loss and overfishing.

Another problem � stunting or slow
growth � of yellow perch occurred in
Green Bay and Saginaw Bay, partly due
to the lack of large predators to remove
enough perch so that the remaining perch
could grow. Also, burrowing mayflies  a
food source for yellow perch! were absent,
probably due to contaminants and/or low
oxygen in the lake sediments.

Throughout the lakes, the decline of lake
trout finally reached catastrophic levels. In
Lake Ontario, the lake trout catch in 1964
dropped to less than 1,000 pounds �54
kilograms!, Even in Lake Superior, the lake
trout declined dramatically in the 1960s.
The effects of predation by the sea lamprey
and intensive fishing pressure with nylon
gill nets were too much for populations to
withstand, The only fishes left to support
the Great Lakes commercial fishery by the
1960s were smelt, yellow perch and
bloaters. White perch, an exotic that
arrived in the 1950s, supported a small
fishery in the Bay of Quinte on Lake
Ontario.

ln summary, by the 1960s, the total effect
of human population growth and
technological changes had forever changed
the Great Lakes fisheries. Many of these
changes had occurred over a long time. In
fact, some had their roots in the earliest
technological changes at the beginning of

settlement and commercial fishing in the
area. Social, technological  including
overfishing!, and environmental changes
 such as modification of drainage basins
due to forest cutting and settlement,
invasions by marine and other exotic
species, and cultural eutrophication! had
profound impacts. Great Lakes fisheries
changed in two major ways:

~ native species were replaced with exotic
species such as smelt and alewives, thus
altering the forage base for the larger
fish in the lakes; and

~ a general, widespread decline of lake
whitefish and of large predators such as
lake trout, walleye, and burbot
occurred, and formerly relatively stable
fish populations changed; lakes Ontario
and Erie and deepwater regions of lakes
Superior, Huron and Michigan showed
the greatest changes.

These changes in the fisheries demanded
three types of drastic action. Pollution
control, sea lamprey control, and new
directions for fisheries management were
initiated throughout the region.

1! Pollution control:

New water quality standards established in
the 1970s went a long way toward
controlling the factors that had so altered
fish habitats in the Great Lakes. The

governments of Canada and the United
States signed the first Great Lakes Water
Quality Agreement in 1972. Under this
agreement, each government agreed to
reduce the inputs of phosphorus, which
had caused cultural eutrophication in the
lakes. The International Joint Commission
 IJC! was charged with overseeing progress
in this area. In the United States, pollution
control and cleanup were carried out by
several states in conjunction with the
Environmental Protection Agency  EPA!
according to the Federal Clean Water Act.
New wastewater treatment plants were
constructed, and phosphates in detergents
were reduced or banned, In Canada, the
Province of Ontario's Ministry of the
Environment joined forces with
Environment Canada and many other
governmental agencies to implement the
agreement. Starting in 1987, under the

leadership of the IJC, the United States
and Canada identified areas of the Great

Lakes basin severely affected by pollution.
Each of these 43 Areas of Concern  AoCs!
has a Remedial Action Plan  RAP!
process, which takes a comprehensive
approach to restoring the area's "beneficial
uses," such as fishing and swimming. These
RAPs allow many different agencies,
communities and individuals to work
together to solve serious water quality
problems within the AoCs. Combined,
these measures resulted in greatly improved
water quality in the Great Lakes and in
additional agreements to limit other
pollutants in the basin.

Z! Sea lamprey control and
resulting changes in Asheries
management in the basin:
The second set of drastic actions in the

basin was spurred by the losses of fisheries
due to the sea lamprey. In 1955, in one of
the most important developments in
Great Lakes fisheries management, the
Great Lakes Fishery Commission  GLFC!
was formed as a result of an international
convention between the United States

and Canada. The GLFC was established

for two reasons:

~ to coordinate and facilitate fisheries

research programs, which would help
in the sustained productivity of fishes,
particularly the native lake trout; and

~ to develop a program to eradicate or
minimize sea lamprey in the lakes.

Over time, the GLFC has become an
"umbrella organization" for collaborative
fisheries management in the region
through its system of technical and lake
committees involving a wide array of
scientists, managers and stakeholders.
The GLFC provides a forum through
which state and tribal agencies having
jurisdictional authority over the fisheries
can achieve consensus on management
issues. The GLFC Strategic Plan is a
document guiding these agencies, as well
as the national level agencies and
organizations concerned with fisheries
issues in the region.
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Lake» thlnugh 1. crcarional fishing. This
change al o ref]ected;I ch;ingc in fish»ric!
IEE;EIEIEgr»m»nt pl? ik>»ophy froIEE M,ixlmum
Susr,iinablc Yiclcl  MSY! to Optimum
Sustainable Yield  OSY!. Opt imiim
Sustainclb1< Yi».lcl l«lends binlo<rical,
ccologrlccllr»<!clal, Lconn1111c 'cEncl pol lrlcHI
info'r'In!ill rn. clnd value,i in dcv»IApf!Eg
unique m;l»agcmcnt «n,11» f' or various
fisheries tn pn!dilc» tl'I» opi'Ilu<1111  BEA!i
f ivor;ibl» or;iccepiablc! benefits to
!ocicry fl'OIEE tIsh stc>cks.

La'ai?are,'are C<eacraea  rrr  he SS iaais Rreer aea; Dr<la h, le>ar>esafa.

Lffnris !.,y thc U.S. Fish and %']le]life
>»rvlcc 'c1»cl I I'I . C?LI   nl.  'i»el hlnlpi'Cy

research ioon b< g;in to pay off', State,
provincial and fcd»r;i! <rovcriuncnis I!cg;:uE
Coo]«»rein»rr  BE I '»CBTCh; I h '. C'ital >ll!ihlilcnt
At t'bc   >LF . all� >>weel l lshcl ics 'I!EBB�'ci <<el «

I ? co!el Into il I'icvv cl"1 c>f Intel»Bi ic>nal,

bn!ad-»calc m;En;lgcm»nt. S»vcral years of
»xticmcly intensive rc c lrcli lccl rn the
dl»covely In 1957 nf thc chemic,ll
l,impricidc c;illcd TFlvj, This lampricidc
wx!rk»»ff'cclivcly to climin;ltc rhc I»lrval «ca
lamprey thar live in  ecliments in Great
Lakes tributanes, while min in! i:u?g> imp;lci!
An <!ihcl 1lfC 'll'I th<' »tre EIB» and BVCI'!. 8y
thc 1960» BI?<1 19i0», m,my Grc;it Lrikes
tribuiaric» hacl l«cc'n trc'ltL'd !Lice<'ss lilly
Lvith TFM. The !c;i lamprey prof? I»IEE brief
col!!c iln icT control to son?c dcgI <..'c,

3! New directioi1» in fiSherieS
n1BBBgeiEEer? t

A third»ct of drlsric action» f«rthcr

infILI»IEC»J I hc direct ion thai t G>r»;lt Lake 

fisllcri»s Everc tn take in the moalcrn crl,

c<v fishcric» m;En;Eg»m»nt <coals i crc
needed to,iddrcs» thc c«rr«nr  iru;i ion of

low 11 lt.'IV '. f'Ish. popiIIMIAB!, nciv f<>l'agc
fl»hC!i  »Al'IEC Of !VIE!eh----IELIIEECIy alcv'lvC»
WCI'C dyln<r on I?C'ICIEL'!! 'IIECI CIEB»gin<>
IEEc!ikcl LICBEiclncl». In 196 !, thC l!!I»hlgHB
D»j«c'IT BE»Bi  ?1 N ETLI'I ill R<'!ioill'CC!
 iv]I?NI<! be<ran ro take bold»rcp» in
ch;lnginir th» cours» of' fishcric»

111anagcl11»ilt rosvalcj;1 pl ilE!ary <r > <l nf
csral«lishing recreation@! f'i»hcric»,  ?E cr rhc
next f'Lwv y»>ir!, the ill!NR:

pl'OIE]I?fred I'hL' co»1mL'le!BI haivcst of
lake trnLIT;End w;Illcyc in cert,<in
Michigan wat»I j

I Cc"LI lci' Ccl thC COIE'I»I CI'C I HI fl,il'! Ingr Cff ?I t.
by d»signatm fi»hing zones End Jcprl!!,
I?>Inn»cl grill I let  f'ol IEE'rIIEy .»itcirc I Ice»,icd
fishermen, limircd tl!» number of
licensed commcrci,il fi!h»rm<'n,;inLI
cstal?Iishcd c;Et»i!;»1cl cfforr quotas;

e' »I?]fied thL coll?BE '.Icl'll fishcfir tn I'h '

»pccIC!i I<'»,i v'IIILI»d I«! spo'I I. angler»j

+ elec idcd tn ii!c rl!c lo v value, smallcr-
 i=cd fishes cl» cl fo'r'lgrc  foo�! bii»< for
dCSllcd  ]?Ol't fi!h;

in!'B>d icccl P icific»BI!11 >n  coho
sHIIMOB ill 1966 a'!1d C I?In<?ok !<11»EOB

i.n ]967!,»!cl I uill hatcheries ro
conti»Lie thcsc»tocklng cffoi"I'»,

> Iltll I r! I' Ch'rEB<g>CS LVCTC»<? EB. Lnci Llc
through<>ui rile re<ric!n. I"or example, the
Nevv Ynrk Sr irc 13»p;irtmcnt of
Envin>nmcnial C:<>nscrvation al!<! rcdllc<cl

coi»m<.rcial fi!firn<> thn!urrh !uch programs
cis It» I«cly-<?LII:  >f Lcik» Lric ll»hcl lrlcn..

Thi! !hifr in basic pl!ilo ophy benefited
millions of Grc it l,ik»» residents I y giving
II!»m a chanc» B? exp»riel?cc IRL'  >I'»it

T	cic Eva» !»Lich disc«'i!ilon HBd controvclsy
lhrou<rh >ut thc re<>Ion. Ils th».'ic»w'CL'ping
ch;:inges wcI . m;Idc. Thc Pr !vince ofOntari !
did not,lgrrc» with t.hi! basic phllosnphy of
intr<> lilcln<' cxc>ries  dlc I aclfic s>El»1<'>n! to
mBIEBgc A!bc! cxorlc»  >EICEvifc 'I!Ed»IEE»II! ln
the G>ruat I ikc!. In tcad,  :Hnadi,EB Grc;ir
I;Ekcs fi»hei ics I»a»a<'Lln "nt <'n ils targ>»ted
»at'I <ce flshC i !i'I! Ch 'rE» IHkc 1'I'oil! 'rHEd tl l»11

IE,Ibitats. Some stat< s shared th x!c goal», but
cvennially, TO One eXtent Or anOI her, Other
G?rcat Lakes »Bite» Hnd th» I'rovinc» of

Ontario b<. gan !rn»l ing P,ECifIC»almOn.

IVI I CI I I <r>EB 1!C]«<EI I »lent Of Neil ural R C»O«TCCS
ol d<'I » I csLTict incr co>1lmcl'clal fi»he i»» c]«ICkly
pl,it sol'IEL' cc!BIIMcrclill flshci IT<en. C>LIT ot
b l!i]I! cs!i, R� t 1 h I!i was 'ln c11 icTj>TIsc
dim]IEI»hfIEg in thC C>I.C;It I,ik»S rerriOn d IC
I o clccl ines «1 klkc LT ?UT cu!d otbcl' colLlwHT»1'

»pcclcs, TIEL I<'>i» of»IEE'rill »cell» fcEIEEily fi hing>
in th. Tc i n c;En bc comp, rcd r Ih ' loss
!m;ill family f>!rms. Family members
coBvclrccl n! <!th»l' cntcrpl'I»»! Iirl< I I»fr thc
G>r»;ii Lal c! fi!hery iind their it<Edition!
bcl!incl. Fewer yca»1g people took up the
traditinnal «kill» an»I lifcw,iys of ih»ir p, rents.
A f»EV familiCS wcI'C pcm?irled tn Carry On
l hell 'f 1»h«1g ac I ivlncs lri c  rtcl it'I 'rlr»H,i of rh<
 >Teal. I Likes, iL?cILIding LII'I?<ln 'Ir<.'»,, Iinclcl'
ff»hcrics ci se»smcnt programs established by
TCSAB'TCC IEEIIIE'clgcll'I<'ni' '>Erg>CIECIC» ~ ThC,iC
f'ishcrmcn continued their rr,icliric>n nf

srcwarci hip for fisheries by collecting a<re,
gr<uvth and rcpn>ductiv» d,iiii Io help
rig»BCICS with IE?Boil<'CBEC»t dCCI»K!'IE-I!i ak'Inch
 !vcI' Bn?c, h !vvcvcr, aginf" I 1»hcnllcli hBvc
left rhc fi»hery�II!d;igencies hav e issue»1 fc!vcr
commercial fishing lie<»!c!. In spite nf rllese
declines, thc remaining fi!bin<< o]«cnlrion» >IT»
»conoIEEIC,Illy viable, Bnd c<?mmcrcL»II f1!hing
re!El;1ln  ilnf«OI tl!nt In thc Gl cat I-1!kc» rc<'!An,



The Recent Past: Era of
AdlaptIve, Co8aborabve
Management of Kcosystems

  j 980» To pfesent}

Socia! Changes

Ihy Ihc 1980»,ind 1990s, it I?«clime clciir
fh;Et tl!c Curn» lat iv« eff< <:.tS of S<?«jill,
technological, an«i envlronmenral change
0 v C 1 C  ' 1. I' l.l 1 I  .' » w ou I LI I' C  .I II I I C I E C w
;ippro;ich«s ro coll;ibor;it«;i«lx?s! political

?»B<IHI'Ic» 'JBcl 1<? wolk to' »ther for

fl»hCJ ICS n!anagCID»nt.

These ne!v;ipproaches <voulcl neecl ro
rc;Ech lien!ss viincd»t Ekchoklcr «IX>up» an<I
through siich bi-narional c?r«,»li=iirion! ii!
thc Il!tern;irlon;	 joint Commission Hnd
thc  !rear I;Ekcs Fish«ry C:ommissi<?n.
Ncw, morc flexible m,«!agement straregi<'s
1'VCI'C BCCdCd., 'clllOWI'Bg»TclTC clod f«dCI cl I
iigcncic! and tri!?:11 organi=,ltlons I<?
impn?VC anCI»uSraln t'ishcriCs iii!d fhe
clat lfc ccosvstcnis on !vhIch they depend.

  jnc d I'! v ID <g t0! cc lol' cl JHDgc ID 11!L> CT<E w'll»
c '!I il ili l 'CI cc?Bffc?vel!sy ovef B'cafy fl»1'lblg
Tig<h I ». A B. Iinp  !i'lii�! I' Ljuc»t i ? n I'el»11 Inc«1
IIBCI«cicI«d: hove' »1�»ILI Ih ' ov<'fall  !r«HT

I; ikc» f'i!hery resources bc;! I I >CIJ te<j;Eixx!n<g
II'!bc!1, Col!ul!el'Clal HBCl 1«CTC<111 ?BHI II!<! S,
In I9f??, The slare of <Michig<IEB, the tribes
1!n<j t' he tCdCI c	 g ?vel'! IIBCBI 'ci! I."IvCd cat a j !
ye;Er n««<?ti;iled s«rrl»m«nt ciill«d th«
"Forint. ot C<?B»cnt Ofd«f," ord«rcd by the
t«dcral coilrts. In this agr»ement, tribes
i!L<rcccl not 1 ? 'fl»h ln c«Trillo tl'ciity ivi'lief»
thar !v«rc i»!port;int f'<>r !portfishin<. <!nd
regained cxcliisive commercial fishing
right» in certain oth . rw;!ters, C!rc;Ef Lakes
<Eaters  vere diviclecl inro three clistincr

:on»S: II II?c31 fI»hing Son«», Sont ! f ?I' »tclfc-
l�i«n!c<j «omm«rc i;il f'i!hing,;in<I Iilk« trout
r«fiig«s  rchabi!Imti<ul 1<ale»}. In rcfliges,
neither gill n«t ting n<>r sporf fishing t'or Icik»
1 f1! if w'ls i!llowccl. Th . Teel!Die;EI Fi»h«Il

R<>1 icw C.ommittec composed of the tribes
 ;!! I pf«»CnrCd by CORA}. the U..'i. FiSh
,End Wildlife !!Crvicc;Incj Michig;En
I J«p;irtmcl!t <?f Nanir;Il Resources was
«sr;Ebli!hcd. Thl» commlttc«snldlcs .uld

c'ita1?Iishes fhe role!I clllc!!< 1!ble c'<itch

 TAC-} 1«VCI i, pO'p llcil ion I<.'Vel! Of' fl»h 'S<
CarCh and eff<?rr Stiiti»TICS fOT !p<?rt c»ld
Col»I»Cl'Cliil f!ShCI J«S, 'c!nd othCI !ill]!ol tan!
11'liinilg«'I1!CBI clc!tci. In c?ddltloli t ? fhl»
i!'»T .nl <?t Bucin'cig<cn!ent f ?1 I lie upj<»T  !leat'
4;Ikc»,;I mech;inism for resolving di»putcs
wv;I» C»Tabh»bCd.

Z<>fe«!<> I«<?a! I'cd  <!aree!!!e<?c! c«!<I of!!e< economicf<!f<cu b«!«gla c! g<o«it!»1<!?I	< of ocean-going ve!sefs into �1
G<1of I ases <2<! 0<7 «i Il!e 1st!<!s.

Tb«;igrccmcnt, Evhich expired in 2000,
turne I c>uf to be generally effective for both
! p  ! T 1 'cl B LI 1 T I I '! 'cl I f I s I! c f' I L' s, p I' ll!! HI' I I y < 'I f
all >»ver,i 50-50 rribiil-!p ?rf. «Ilociiric!f! of
tl"IC fl!hCry I' 's >ill C<'»; n!ol'C llilpol t lntly, If:
«'J»»d !oln ' »0« li! I confl ICI.'i Hnd 1<'n»u>ll! by
segregating the lakes into Tones. Pe»pit«
IJS fla!v», I'be H'<l«CBE<'nt ended ii I IIC 'hol'S«
  xploit;Etio» of tbe fj!hery HJ?d created 'clB
;11m«!sphere by which all piirties work in
good fi!ith t<>ivard res<a!re . man;igcmcnr,
In Hclclirion to  :  JRA, Th»  ?re»it I;il,«s
In lian Fl,ih clncj Wlldl !le C olnn	'is!on cind

other n Il?cil gn?Lip i II	'Cfi!CI wlthSI HICS clnd
I he U.3. L'c!VCfnln 'BI' ln il !I Ii! lliil' I1'I;innef.

Alll!OLlgh C»TTCBT 1 llanilgcnl<'Jlf »tr ICTIII'«»
hiiv  s«rtled !omc of'tb» major, emotional
d i»1!Lite», Tl'»ilty f l!h»f I e» l!sue»< HI'e a
conrinuing ch;111en «,

Tecll~nological Changes

Af tel c!l I cecal<?Jlllc decline In the j 980»,
I?11!JIE«ss Hl!d 11«li.I»try Ev«rc I?oonllng cig'»n

th«. 1990!. Inf«In<it! ?n;! I TJ;c!dc

agr»ements and other economic tore cs
hrouglu »!or« Hnd larger oc«,in-going vics!«l»
in!<! th«regiOB. pi!rrjculi!rly nore!v<?rrhy
werc Ih ' v .'!! .'Is lllclvclllng 10 <In<1 frol!! fhc
pof!T<!-  il!piiin f«gion of EEIT<?j!c. Chal!gulg
Tcchnojoglc» 1!av« lcd to incr«a»ccl gk?I?al
c ? Inlrlul ilcat lons, t Tilde Hnd shlj?pin<<, whIch
h;Ev  I?een rel;!ted ro incr«i!»ecj risk! <>l

! BB ?«I»clog exotic sj <ec Ics

Within. ThC  ?IC»lt I HkC i, b ?Th ip<?Tt cind
commerci;	 fisheries benefit from bc?al

dc!igi!s, n!oror» or engine»,;lnd fishing
I' juif!n!L'nt,  < h Jcb. C<?I ITIJE!?  d 10 ID!j?I OVC
tbro»gh rhe I 990'». Advance� "t'isb
finding" t«chnoI<?gic»,  !V'.!  C!I ?b,il
I>o ilfioning by»tell!} LL'cl!<iiolc'lg<le ic cincl feal
fll!EC IJ!on!I! '<I'lng of !vc!TCI' t«lnpCI'citul'CS
usin«»<itcllit«s ar«among many of' nc vest
technolc!gies Ibaf. Spol 1 iinc'I cc!!'I!In«i clal
fi!hers u!c To find fish cjuickly;Ind
< tfici«ntly. Th«s«same;Edvanccs in
Iechnc!logy cillong ' vlth fnolL 'cldvilncL<I
c ?I!!pur«I», »oltw'll' .', 'Ind olh«r  .'I .'ctfonic
1 'Chnolo<"ICS COnfI II?ut«<j SIgnlfical!tly B?
fl»hCI ICS I'C»C'll CI! ilnd miEIE'lgCIB»nt ' vol'k,
Using< Ihcsc nc!v I echnolog<ics, fi!heries
researchers and man;igel» have cre;lier abilities
to monit< >r find coll«ct diltii on fish p!j? »II!rion»
!md to bL'TTCI EInd«TSH!nd 1!E!d niana<!C IE!ol>c

con!pk'.x ecosysfeln Inl'er Eel Ion»i.

Environmental Changes

Envlr<?»mental chang«! ot thc 1960» Hnd
1970» conriniic<I in! 0 rhls cra. To;!ddl.c»»

rh«cont;»E!inilti<»~ of ti»hcs;ind po»»ll? Ic
hiiin;En hc;Eltb fi»k!,   <r«at I;il c ! tat«! <ind

rhc Pr<>1 inc«<>f Cjnt;Erio began to issue fI»h
COB»umj?I I ?B a IVI»01'IC!. I0 C»iI<lbllSI!
th»se Hdvlsories, Evhich gulcle;!nglcr» In
th«ir choice»;II?<Hlr c;Ering fi!h, m;inagcr»
u!«!1!c SCIL'Bcc of TI»k as»esslncnt, H
proceclure  Ised lo esrim;ile the prebill?ility
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of '.;1 -'h",Il.effe. -f
SOLITCC <'ll!LI 'c	 i! pc!I.'I"IClllrll' t'X]1 X ure leVel.
Ikisk asses, !E!en].s arc conducted ii!. 11.!,!By
diff«'i el!l Evays. I"ol ex'c1	!pit, IE!ctl!o<I 
<level<>ped by the U..'!. Environment;il
I'rotccrion Ag<.ncy use cstim;11«s of
1]acre« cd cal!cel 11 ks i!!!ociai ctl a irh
!pCCltlC al!!OLIIET! Of Conti!in!i ir!ICd t'ISI'I
consiimcd. Otj!e]' agencies, siich;i  thc
] ],S, 1"ood;ind 1!rug Admin]stratlol!, u!e
a difterent;ipproach. In this "safe level"
;ipproach. tish over;i gi!e]E "action level,"
!ucl!;i  fish ivith over 2 ppn!  p«rt! per
million! of P  Bs<;Ere not to be sokl in
ll I'tel' it'r	 e con'll!EL I cL-

I'i!CIE sl;ite !hen»scs clif]ere«1;! sumpt]ons
al!out ]hs! I ISk a SC S]1!el!! IBtoi'lniil'ion.

devise it  risk management phn; tliis  iep
1!EC O1'pr>rciteS t'I! C SAC!r	, Ceo]! C>11 1! C i!]i<'I
pol I]'IC31]11f  >ll!!ill iol! to d<'C'I  Ie I!ow I o I'c 2 ICtr
or eliininaie thc porentiiil risk» to hiim;ins.

Thus, a IAosaic of f]sh coiEsunlj!TIOB.
adv]sor]es exists tor! hc  !]'es!I Likcsrcgio]E.
To I c'cl]Y] «ho IT Tl i<.' c<irrent tl.il"I col!sLIIMpnon
;idvi ori«s for,i <rive!! j ]risdI<tioi! o  The
! '!TCIET I akcs, consult y<>ur state or provnaci ll
fls<hlBg ! cglili!T]on II!for]1!«t. Ioi!. Th<'.sit'.
;idvi!ories pr<>iide intormatira! on specie!
;A!d!i:es if fi h from cenainl < lies of as!ter
t O avoid] oi A1111]A! I: .' COB!LIA1 ing. Adv iso! Ieii
i!lso provide informat]<>IE on 1vhich groc!ps
of p .'oj>le   iich as pl cL",1!iil!i a'on!CIE,
chil.l]LI!! Sl!r!uld !i!In]i!	"C ol.' 1!vt>id tish
C Oi!Si!AE]!tl !]E.

E I s IE C 0 I! S Ll 1	 p I I o 11 a d v I.'i O i I C S <11 C I' I  k
man;igemenr tool!, They 1< II;A!glers hoa
io minim!=e !heir ri k r>f negitive effect 
 >f conraininants by fo]lo~ving <.err«in tish
j fePcir'c!tioi'I i	!d col!!iul'1!Pnoi! gu!dc]I921«s.
Since many con]:!min;ints, including
I' t.:Ps,;1! ' t','it-sohible, asy. t I ' luce

CXpOSLITC ll!C!«ck.' Lri Ii!!	1! lg fri'I lv 1]SS«e 'l]1
lhc I < 1ly f]'!p, alol!I!d the hler;il line;End
Llorsiil i	'elis, a!!d coc!kll!<" Thc fish by
broilin ~ or grilling so thar flit dr;iins;ia";iy.
I!ilrl]!gr thc ]980» to the presci!I.
Coi!CCB.LI<!TIOI!s of COBIai'All!H] it!i i!E. I!!I!
tie h cleclinecl in A!o!t,irc;!  of'ihc hk«s,

oever;!I  tu lies h<ive b««n conducted I<>

IC;!TIE 1!bOut hO!v c;iring COnti!n!in,!]ed fi h
,iffcct  hiim;lns. !Ot!!c ]researcher! I elieve

tli;l'I' S '>A1C CO]1! <!inl!Eant! li'!;I'>r I!egatlVC!y
Inf1!!ence infra	 I'lrth !vcigcht,in<1 carly
chil<]ho<>cl Llevelt>pm«nl; morc rcc«nt s! u�-
]es< hna:O'Vt']E COIE 'ILI<'I' Sl!Ch taCTO!'S 'c!S ho V
Iniich tl!c mother  mok«s <>1 drink ;ilco-

1!ol;E]ILI did IEOI' fin� I'clclnon.ihips berivccl'!
fish c<a!sumptio» levels and siich effects
on bi!bi ' . Work co]! t inue  o!E <1 scapi!]1!g the
j!osslblc link�   be]. arcci I col! I ru!!In'cil t I s IIE
li!ai1y f  >O<1    l!ot ]liS1 fish! i!Ad cill!CC!' Ol'
reproducthc«e feels <>n I! i!BE!!I!s 'cine] a'IILI-
I itL. Long-rerm, !A >re comp! «x  ruclies !vill
pr<>v!d<' scl 'rli ]!t  c!ll' I n!al!i!ge!s v< it]! cvc!E
bCTTCI 111'f ri'Air!!no!! HE 11!C tul'LIIC.

Changes in the Great Lakes Fisheries
I 'Kiri]E<gr thi  em, rhe parade «f ex itic speci« 
cnl,criilg !lie C]le!!T Rakes cont!	«e<1 !s d!cl
I he 1	<1]E'cigcel!!Clat p'Cubit A1  prC,iC'!1]'Cd br
ciich IE«ar sp«cle , Evci'I tl!c s«a IAA!p]'ey,
!Lb]eh hi!d been in thc ba ii! for deci! lc»<
coB111!li «Ll to pi «!L'IE I A!a na<'cincl	
chall<'n es f<>r fisherie, I.i  logists. In  <>me
;!re,is of the I«kcs< for exs!mple northern
I clkC I.'Ill]on, Sca lilii!j>icy 1!u!AI'crs ril!d
1 'oLII!ding ri!Te'.i on lake ln>ill and >ii	 llEC>n
increase� In the I;IIC ]980! i!]!d < i!rly ]99VS,
P ci!sons for this rcsilrgencc of  ci! lamprey
prob!!b]y i]!el !decl in!pix!vcd  v;in'!' c]i!c	]ty
]IE sp;nvi!ing;Ere« , rec<>very of;> key prey
species  th«bio,	«r!, I;ick of sea I;imprey
con!'rol trcan!icnts in I;irg» sysl'ems such

thC .?I . 1>cj;!rys Rl'92'el  I.CCilt] e Of

piohit itively high costs!, a!ad rcd«ciions
in fun<ling for seri IamPrey co!atro], Thc
t'>Teat I;ikc  Fi her]  .:<>mmissi<>n r«jocu!cd
it! eft'orts in sc'i Ian!pr ! res«<!rcIE,
;!SSe sl!ECIET!'in<1 Conti' 'rl d«i H!g< th!.'i Cl ii, TI! t'
pe!iield«TEIL'I, ]on<< u!cd in  c«1;lmj>rev
conrn>1. t'!iced rcre<»str;«ion a'Ith the ]..',!!,

EPA, r quit!ng 1!c]ditt !nal r s,rch >n it.
LISC al!LI  . ftL CIS. Res«in Cl! Hl!d ll L of
<111'erlE;I 1 IVC CO]11iro IS < SL]eh !i! Clif ferCIET TyPC!
t >f bilri ici   � c Iccl I'ic;il, vel >c IT!'  high
curr  B t !,;ind phys! c;i I  I < >1 .-head d;im !
;!]Ed lhe ICIC'ii!C Ot' S1CI'IIC i!l;ilC  bcgal! IB
Th«1990!. bl  I"!le IYl!]es AE;It C a'1th fCAE<ilC!,

c«using them to sp;iivn un ucc«!shilly.
I<cscarch <a!  ising pheromr>ncs o]  CLnis
to IIE�«CC 11!]Hp! <cv 'ip<BVIE]i!g 11! IhC  vfoi ig
h;ibilats or diinn<r thc a roI!g! imc of thc
ye;ir i!Iso hcg;in;is rhis era cam« lo;1 CI<»L.

Ailothcl','ie'I 1«11!pl'Cy !Aiu!il<"CI!ECIET v! C]'ory
a ould come i!c;ir ] hc cnd of rhis era.

]999, 1! c<xilition of scienri ts aBLI n!al!«gers
f1 on! tl!c 4 Jl!]led !tates,  . ill!i!dii, and tf]lxil
go 'el l!lnenT'i i!]tp]led ii jill'I!] TIC id«
 grr;!I!il]«r I'>ayhi!cid«! specially suit«<l to the
LI«cp as!tc!,!nd stion<< clu lt']Et   92f ! he < ].
ivj ci lys R'! VC I'< <!lE«  tf thL lcln<csi ill! t I C ' ll'« I
i!in!]«l'cy bi eedn1<" gi'OLlrlds. U IB <
I!< licoptcrs;ind glob;il po itioning
TCCI!nology, thl! che]H]cell cou]d b .' c!]>]El!cd
to  p«cific "hot !pots" or pr!mc I;imprcy
.i ]1 cl a' I! ! IE gc I 1 .I Ia I I ci I I d  i 11 I' 1 I ! e cl t I! I   ! 1 I gr h
pl'calo!is b«>Ingle;il i!sscss!E!c	1' a'ol'k,
r	1<!a ing i'  vel y Iar<g<e I"iv«1 ! I  I c«1 t t !
treated a<it]E;! I;!rgc but  til I A!anagc;ibl»
bucl<rct, This efforI a'as done in

CO]E]L]i!et!on !V!TIE tlappl]E<r;ii!d ! «Aiovll!g<
sp;1 v]111!g I«i«pre!, ii! a«]1 a  releasing
stcnli=cd males. Th«!«coinhincd rc!ources
iind   ttol'ts  '>f' I I l!cli IBB«1 i!i"ll!i'ig<el!!cl!t
!<ge]!cics, fish sry I!lans«ei  ,,li!d u ci' <<I  alps
a'cre «Sl IIE!slled 1'< > 1«'i«IT. !it al t LE'3 ]>el c<'nl'
'I'  Ll«C] IOIE Of Sc'cl I'<1n!]a] C>c' ! n Li!ke Hul'O'IE
O'IELI !!or t'h«lTI I i!ke !rlichigi!IE.

]vive'll]!a'l!llc< ]!ca; la1 val!ted exo'tlc  I eel<'s
II! 111« b«sill IhTciitcn lo have ils n!uch OI
m >rc IA!pact 11!an rhL .�",1 I;!mprcy. The
i	vrisloi! bv the scbra IE!ilss«1 has I c 'll
reli!red ro si<gnitica]! t eco y t«in «lrerarions
;md hil! ci	1!ed  om«concern al <»! 1 in!p;let!
on C!re!!t l,ikes ]isherics, Research in I;ik« 

El! '. !A!d,'!t,  .Iail hi!s f >«11CI TI!i!t,;!s scbr!
IA«s!cl,i flirt I' OLlt phyTolcinkto!E iii'l<I
11«1!"!«1!l , a'ster cliliity n!C!'Ciist'  bL!t. Ies 
to<>d is;iv;!i]able for the =oopli!nklonic



portion of the f'0»d wct . IIE shall<>wer Yv !ter
ale!i», incr«,ised <v;it«r cl,irily has incfcii»cd
lhc «xt»IEf of 1?ottoni;ii'<'H t]EI>t  uIE]ighl
fcac]EC 9 uEcle'i lng IIEC ilviii]' Ib]e tiillsit'ill f >l
macn>phyfe»!>nd lin<!r;il f0<x] Yv«b». Thc!c
«h,inges undou]EI «dl y: Yffcct tb<. Coi!EI!os it i»IE
of" Thc fi»IE community.

Zebra I'AII s 'ts Bl!o '!Hect poj? lliltl >II» of
native mus «],! in I.hc  !r»;it I;Ek s hre!in by
occupyll?g their bc>1'I'om sub!tf;!tcs;u?d
haj?itilt»;Bid on tcoiY!pcTbEI! 11>c 1?i>tive! fol'
! «!Ocl. ]IE adc]it!»I!, z 'bl!I n>li.'isiCI! kilt IEB'tiVC
mllsscls by arr;>ching to rl>cir shells,
!nu!I]Ye! il?g thcJYI I!!Ed prevcl?Ting fcedil?g.
Rcsc'irchers in rhe 1990  bcg;in
invcsti<r,iring Yvhethcr;iny «<x>!rot m -ii ur«!
cou]d cff»cti  «ly;ind Bpj?I'opf is!rely IAHIEilgc
I'IYC zC1>fii nl!.1 »C] I IE I JE holie> al  ",IS, AJEOthcI

b?v;icier is the qu;Igga mussel, H clo»«. rekitive
of' TIE« z«br;I mu!scl. The quag<ra mus cl is
oi COIEccln bccililse It: n>lcIYITc! cole], d«cp
Yvatcf BIECI lt cololElz '  01E soft»1' sec]11YI 'JEI.

I'1?ill? IIEc zcl?ri muss«land may]lave iJEEI Bcr»
,ii!1'Eltill IO Il,'i she!liow wi<1el.' ICli>TIY'«,

. >011>e fishes h;ive thc tq>e of tooth»rnlcl ures
neces»ary ro prey on IE»th zc br;J and qu,i« I!
mussel». These fi»hc» b?cl! x I» the frc hw; it»!'

ctnun. thc rc ]c;>r !unj ish, tb<' plunpk inseed,
rh«1. k» !turgcc>n,;Encl the nvcf hind copp«r
rcdh<>r!e»ucl crs. 110>vcvcr, th«z«l.rii;uEc]
quag<ja mlissek»' b<.!t pre<i;ilor mi<jht bc y«r
Bnol]E«1 cxoli«!pccies th '. I ouI>d gohy.
C !! >I? I C i «c! L"Vc>1 Ved V 'lt]E «t!Til I> nd  juilgg '.I
IY>iis»etS ln tlEC poJYTO-Cast?laf> Eca fegIOIE,
Biologist» Hcknosvl<' lge !hat gobic! � -a
pr lif c. f r; ' fish pr» c]; n; I u ]; n
prey source r»»<>m» sha]low w< ?ter tlshc»,
i1'IEd ther« orc ci	 I con'veTT Iuirl'Icnts illE']
I,ioiniIS  ll'IppCd !I> z«IEI'a IEEusi!C]»i I!EI0
pred;it»1 Tish hiom;I»! rl>rough the too<I
chain. Despite this, Icsc;ircl>«rs. t iot<!gisrs.
>IIECI nl IIEHgel! fciu' Yv]Y<u is y«l I'0 co!Be lf
Iaaliv« foot] >vcbs rind ecosy»tern» conlinu»
to sl<nvly be aft ctcd by «xolic  pcci«s f'ronE
orhef parr» <>f 1]Y«vvorlL]. Another big
conc»rn is c!t;ibli lilng a ncvv patt»v;iy f<>r
l>ioiiccumul;it!on of Ioxic CO!Era!>>i! YHJ>ts

fi OIEE I hC S«dI !YE«IET». ZC1>fii n?u»»C I»

C< BECCJErriil e 'TIEese sedllEECT! t c»l>t HJY>inal? t ,

p':i SIIEg II?  IEE to gobi«!,  vhich lb«n p!ISS tile
CHIY'In]i!i IV« bul'c] 'll To tli '.ll piCdiirofs,
inch!cling pos il? Iy t» p<!put,.lr sport fish.

T]EC IYlffc H j>»J."cl! Ilk  IEOIEJEiltlve f'I»IE
<viis di covered u> ]986 in I;ikc buj>«rior
ne,ir Du]urh, IV Jnncsota, BJE<]  ooi>,itter in
ThuiY lcr B,iy, 01?tario. It has incrc;>sec]

The spiny water flea  Syii>airephes iangimanus!,<s an exo!ic species Iha  p! eys upon oii!er «oopiankon !'n Ihe Great,'.akes,
redo !ng me avagahi.'i y of food for young nat<vef!shes.

diainatic;illy In numl. crs;Jnd ha! moved;is
fiil' il» I'l>e c !JET»JEaj,"on IIJEd Fir«st«ct I Iv»f5
and the Kc>v»CJE;Y v rcgi »> il> MICIEIgBIE,
ro Lilrlc Bay dc Noc in JEOTTIECTIJ Lak<.
Ivf jell!gin? IUEd rhc Tl?uJEdcf Hay RIVL'f, a
tfibutilry of Lake Huron. >cieJEti»t» b;ivc
stu<]icd tlii  fish'  etfecr»»n other speci«!.
I'I IE>aiy pl'Cy ol> lillcC Yvhitcfi»h >u?d IECITing
egg<» iuE<] IEiiv '. HIE IIY!p ict OIE j!»pub!nor!'i of
these important fish«!. To  IE to prevent its
»pre!id, C.	'cil I LlkCS IE>BIE' >gers HIEd»IE!pp! 'I'!
agreed to;!void duIEEpingba]last Yv;Yicr. 1'ron>
tl?c I !util!'IE Hi.ea 'I IET» 011E»f jsarts of Liikc
!Eupefior, but < vcn I.hc!c pr;i«ri«e» have not
bcci> ill>I<. I.o !toj> I'be fu te~» pop!.11<!lion
CXIEBIE�01'!!.

Not r'III IEOTLJ>f1<illy I'�>pof1 tint I!Evader» iil' '
liirg!«r;inimkil». A zooplankt<>n by' I bc
ni>ln ' c!f Rvr]Y<!Tref?hes t >JY~aJ!JYanI S  spiny
Yvatcr fl«ii} iirrivcd in the I 980» HJEd
qui kly !pr«;id thfougl>ou  the C?re,il'
Lake!, It >v,is closely foll<»ved by another
»in>itar zoopl<u>klon, the fishhook �»;i
 C.efc»f?agis I!cn<«!i},  VIEich is Yvorking irs
w:ay througrl>oui the C?J.c;II Lakes af'tcr
;Yrriv ing in th<. I;ir«1990», I ikc rhc z«bra
nil!! e I, !he!iC eXotl c ol g HIE I� 'in>  ill e
l> .11»'VCd T!.! Il'i vc IYiiidC thLII' YVIEV 11?t'0 t'IEC

C!rear I,ilk .'s in I bc ballas't water

foi«ig!IE,  >CCiilE-<roll'I<> V« S«IS. TIEc !pll?y
Yvatcl 'i]CA Hnd ttE '. fish]look f]CH H'f«

1«tat I VL'ly IHI ge Hlid ]?IIV« long> I?HI I <'c]
 plIEC»i  n>l" II I!'1?gth ah»lit 0. 3 IJE./ ] IEEJYJ}
making them <difficult for»I»;III;itc vif«,
bio;iters, ycll<nv p»rch, lake rrolil and

I HI!El>oiv trouT n! IIYg!'SI, lilt tE nigh t]Yey i!re
eaten by I;irger fi»hc!, 1!oth cx<>ric
<varerf ]ca»;ir» predators on other
z 0 0 p I a n k ton . R «s e; i I c IE c I' s b c < "i lE I 0
II? VL tlgrill L I he ulT'IHYHTC Cff«CT  092'! I'h :
entire C?r«;It Lake  fOOd web. Yyv'  IE<nv

klEOYV Tt>HT I.]le»e CX !TIC =O»pl!!I? Ivt»IE.
reclucc thL;iv;i i!;lb i] ity c>f  mal le!.
zooplankton  »lich H» I!aj?]!mfa} th;u;ifc
IIE'Ip >l"IEIIE! 1<> y»ul?g niltive �!ihc!i.

C!IECC ccftiillE exc!tl«sj?Cele» ilfTJvc IIE tl>e
C>r«;it. Lake! ai>cl begin to thrive, COIY>pl«t»
cradi«;irion prob;ll? Iy is not po»!il',le.
I" Iow ever<»<!liic li<ciisi I re!i ciil> be  alee JE to
SIOYV IIEC»« lnV!ISIOIY!, I'01 CXaiilpl .', Ship!
;!re no>v f«qilired I o cxct>ang« their ballast
water before cnl«ri>Eg rh»!Et. I;uvre!>c«
vlcilwHy. V<>tun tku y gIJic]et ines f< '!I C ill <ad!HIE
;in<] U.'.!. Yvatcrs csl;ibli hcd in 1959

I?CC!IJYY«m;Yndan»q' ii> U.!!. «Vatcr» ii> 199 .

Isish IIL'.! 1 th I?ecalEEC 'I n>ore imj?<Err<?I'lI'
conccm during thi  cn>. In lhe I;it» 19f>0!,
bacrc!.iat kidney disease  RKI?} Yv;Is found
in Iar«c nilml>er» of' C hu!ook !atmOn;Encl

IEBS been prop»!!'d il! H cause <>I dec]IJEIIEg
»rock!, p;irl icut;Erly in Like Mict? igu>, IRKD
Ilii  k>1 wily» I'«LIE ]El CS<'IET 11> Io'6 ICv«1» IIY
C! f«;Jt 1.;It »s !;!]mon. FI»h >vit]E Bk] J !h<!>v

sir!1?s of b] >Htb><r, I!Et«II?BI I le»din<>, inc]
!ii!c»ptibiliry to other parasites;ind di»c;:Ises.
 »Ttiill'I «nvuol?nlCnt'11 Cc	1«lin»IE» ti'I'rg!'f
the di!c,ise u> I ecomc n>»rc con>mon in fish

i?ncl t<'> h'iivt g>1 catCI IlnjEi>ct» l>n
p< iputa ion.. R '. 'archers h ivc inv«sl i Ht«d



w,iy» ot c<inrr»lling or limiting thc
occurrence of BKI! in h;Irche!q>-re;<red fish.
BKI! cine! II» IHIP«cts helve ev tl? c'clu!»d fl!h
IH«n<igCTS Io rcthuak tile I'ol '  ' if h!!robe!'ICS
in !«!rainin« fish pc!pulations in the basin,
?O'Ii'ic li!a.lucl<g<el's bcllcve that I'cd«»L'cl
rc!. i<me» on hat»1!ev; f'ish fc!r stocking ivill
lead to more vial? Ic and ivsihcnr p<ipukil ions
»f wl! J-pl o<klcc J t is!?. Th!s I! rl !tv 1! v<1!blc
man;lgcmcnt strareLq', because in some areas
of' the Jakes, salmon p<>pulilti»n» are
naturalized � «ble to reploduce in rhc wi ICI
«T It *Isl  'I'ic!iigh rc! conti ll?Llle sUI?st«I?t<«II!'
n!»OI'nc 1»cell P»Pul'cltlons.

Ry thc mid-1980», rhe sl,irus c!f' forage
fishes I?ecame ot' gr»;it concern f»r
fiSheri»S managers rhroughOut rile  !real
L'lkt. S 8«sll?. Ill Jill<»S M I Chl«g'cin 'll'!1 J
Hiir»n,;i!»   ife popul«ti<>n! Jcclin»d
!harply through tb«1950». In Lake
Sup 'I'I ol, I a I i«l?0!v siile lt «1»c I«le J 1! I?d I;1kc
herring incr»;is»J, bilr both of'the»» fi»hes
lend 10 fIL<ctli«IC wid  I'!' ll1 IE«li!b  ivi!
p i!!ibly chic to climate variationi fr»in
year to year. In I;ikc  ?nr,il'1», 01»lcl an J
larger «I»<vifc and rail?I <> v»i!loll el»el inecl,
conrribul m<»o a decline in overall f<irag!c
bi<>milss I?»rwcen 1991-92 and 1992-93.

AI»tviv 'i in pool concllllon nluciy I?c
c»pc»i;illy»ilsc»ptibl» ro  lie-off! Juring
extreme tvcath»T  cold tvfnrersl.
Alrlioii«h we;irher may play a role in
IllfI lel iclllg foi'ag!c .	«cclci j>oj!l?1<111013
lcv»ls, re!»tircli»rs and mlin;!gers h;ivc
Lliscovcr»d th>ir high lc<'el! of stocked

.!<ilm inicl» alsc! pl;:iyed a role in red icing
the forage l-asc, Ir»ni»;illy, deer»,ised
phytoplankton abt!I? Jclnc» clue n! Ill e
clean-up ctforts and Lvarcr Lj<iality
linpn>vem»nrs hiis,!iso been. linked ro
declines in the forage base.

Thc dcclinc in for;ige stocks;ind the
cff»ct! of BKI! rug»ther m,iy h;ive
cc!nlrlbi II'ecl lo declines ill s>alnloli in lniuiy
are;is <if th» 1<ik»s, »speci!illy in Lake
Michi<'iin. In turn, rccrctlric!nal »iiliri<ui
fishing eftorts and catche! deer»;i»cd
dl'iu!u rica!I y In. the late I 980! ~  Mi<11«gcl'!
concluded rh;ir stocking programs for
salmoni Js had rc ichcd their limit!; mo!t
states anJ th» province of  ?niario rhen

reduced stocking Jcvcl» to 11 inor»
,iLI»rcllnilble I»vel ln. 1'cl'<ill»1  to 111» hikes

forage b;i! v

I lciivever, forage fish ecology is corupl<x,
ln L,ik» Michig;u?, for»xamplc, as <ilc?vitt'.
tlcclincJ, othe!. forage fishes. incliicling
I'locil '.I'!, ill»Teased. Pacific s«II?!on li«L'<lk»
Mlchlgi	1 wIII in<1k<' soul» List'. of rhc!c
alternative f<>r;:ige ti»hes, I.ul st.ill seem to
prefer ale<vive». Thc decline»  it f<ir«g!e
fishes impact other p;irt»»frh»food wcb,
1!«in<> I y I he  IL!cii?city cind I yp»» O'I
1<i»pl;lnkr»n. Thc amount <?f zooplankton
iivaihbl» in LL!rn 1!ff»crs rhe fee Jin<g habits
aI?d gnn<th r;itcs <!f jiivcnil» fislic! <>t,i
v;iri»ry»f sp»cies,

?M«11«<gem cnl <>f  r I'cal Ltik».i fish»1 le i
col ll lliiit's I' ! I?t". ci conlplex I ask. Mciniigll ig>
fisheries under;1 philo!<>phy <if Optimum

Sustainable Yield  OSY! me<in! trying> t<!
b;il.;in -c rli  inter»sr! of,i variety of
sralieholders, Thc fi»hcrics iir»

lnl . In«l loll«I <in J 1!«LI IT!.-!l<IIC TC!i»i!re».

Their miinagement also mvolvc» tre;ity
arrilng»111»nlS ' vlf I? Val'IOLIS ll !bill gn!uj«S
in there i»n.

I<cccntly, tcdcral;lg»i?Ci»s»i I!!c I. fnilecl
Sl' ile! !in I C.«11«ila ha  C l!i;i<1» l«i g»f
it?! Csrm»nr» in fisheries management and
rese,irch in th» Circ !t I akc», F<ir cx«uipl»,

U,s, Flsli cl'ncl w!It!life scrvl< c h«!

r>!k»n il I	«J !r Tc!le ln c '! !Tillnal lng feclcral
an J !tate activities iln Jer the  rr»;LI Lakes

Inili«live,;I program de»l<. n»J r<>;:itklres!
ihe goals of rhc O!rc;it I;lkes Fi!li and
Wildlife Restor«lion Acl of 1990. For;ill

 ! t 1 IIC 1 C cl ge r! c I t. 1 1 t e S I. ci I?! I Sh I I1 g
pnxllictivc fish p iplil;ition! li;is been,<
pl lln<il y elnj?ha»I» In. I  C<!111 years. 1»t> ilt
pre»cnt, thc cvlcnr rci tvhfch native tish
communities can be r»stor»J;«?d habitats

lCI !ilb'I I It«�'I' e J IS Lll?knotv11. St<I TC agCIBC! C i
ho v»v< r, h;ive pli!cecI g! eater empha!is
th,in federal agcncic! on ni;«i;1g!ing rhc
C!rc«t Lakes flshcri ! for rccrc<irion;il

f!»hing> by stockmg hate!?Cry-reared tl»hc»,

St>itc II !»nci»s h:ive responded, in part, to
!ltlkL'li !lclef clcni llic! for lt".Cl tail»1?«l fishin ~

opporn!nitics. Angl»r or! !;II? I= lri< «is have had
Slr»ng vOiCCS in»Cttin< prior!tie» t'Or lac<!e
»alii! >Ill<'I! il? I lie 1' .gf»11. Indlvlcltial anglcl'!i
«I < have a ariety f' xpcct; ti n., ! me
!vhich in»I<Id» rehabilitation of Crrcat L<ikc!

ecosy!tems. Thi»ugh<iur rhe 1990» «nd
since, «gencies have conducted rc»c;irch to
b»rrcr un J»r»I;In J;Ln<glcr expectations. In
<iil Jll lon, «gene I  '!i h«VL' l  e!p<'dl cu? f!l 'ls
tlcvck!p expectati»TL! b;lie<.lon cjclality I:i»hin»
txpcricnc»s  I?otvc cl onc inig<lil Jefii!e
' I<IT lily" I as a re illstlc expect it ion»f <vh;It
thc fish p<!pulaf i»ns, hal?itat», «nd the Orreal
I-<ik»» cco»v»r 'ln ccin ilci L!ally proclilce

Alewife
 AIOSa p»eurfaf>ar  nCI<!S j

Meanlvhile, there i! evidence rh;it »<!nic fish»!
siich <1! I; ll<» I I  xi<, sl celhe !d, «I?J even s;ilmon
are reproducing n'itin!	!v ln p'Irt» ofrhe Cire ii
Likes. Little is kn<!ivn abolir thc por<.nn;11
in!pi! et»»f 'I'I'll ! n«t tl rill I'ep&?JLICI I»11 on. f»i ag!c
!itockS. Thl! I!i!till <i! 1>epl' X'IL!cl'loll liuSC! lhe
 IL!e tlolh of 11»w lcn<LICI? I .'I;ltlv<' lnv>c!l'lii 'n<
should be made in I?«tchc!!< i»«ring ai?c!
stocking of' these fish versus protc< ting and
in!pr<>ving habitats for "n«ruralize d" f!»h
popul<itions. Thi» <j<ic»ri<>1?  «Ill receive
increased discussion.



Environmental quality issues continue in the
Great Lakes basin, Wetlands and coasts
continue to be affected by development.
Extending the winter navigation season, as
proposed in the Great Lakes, may cause ice
movements which would damage fish habitat
along coasts. Providing structures that allow
fish passage around hydroelectric dams on
Great Lakes tributaries is also an issue,

In the year 2000, the 1985 Consenr. Order
for treaty fishing in Michigan waters  under
the 1836 Treaty! expired. Fishing rights hekl
in treaties might be compared with modern-
day property rights, where an owner might
sell the land but retain certain rights such
as an easement. Each treaty has its own
language in respect to the relationships
between the tribes, state and federal
governments, the public and the fisheries
resources. No two are alike, and, in the
United States, many court cases have been
heard on state and federal levels to interpret
these treaties. Where treaty rights are
affirmed, tribes regulate licensing, biological
management, and law enforcement over the
tribal fishery. However, state and federal
agencies remain responsible for biological
management of the fisheries resources, such
that they are not destroyed beyond repair.
Therefore it must often be determined how
to jointly manage and allocate the fishery
between tribal and state fishers.

Tribal biologists on tribal  individual bands!
and intertribal levels  CORA, GLIFWC!
take responsibility for managing tribal fishers
and the fishery resource itself. Tribal
management authorities set regulations that
establish license/permit requirements,
fishing seasons, and harvest limits. Tribal
biologists conduct Great Lakes fisheries
research, such as annual fish stock
assessments and surveys, monitoring tribal
harvests, and mapping fish spawning
habitat, Tribal fish hatcheries rear fish such
as walleye, lake trout, and coaster brook
trout for stocking in the Great Lakes.

Today, tribes manage and share information
regarding the fishery inter-tribally through
authorities such as GLIFWC and CORA,
much the same way as the United States
organizes fisheries management work
through USFWS and state agencies. As
equal fishery management partners, the

tribal management authorities also
cooperate with state, federal, and
international fisheries management efforts,
including participation on GLFC. Yet,
sharing the Great Lakes fisheries resource
has not been without its conflicts.

The 2000 Consent Degree is a 20-year pact;
two of its keys are to eliminate tribal/state
zones and to build a mutually beneficial
agreement based on joint, science-based
management of the fishery, The agreement
focuses on allocation, management and
regulation of state and tribal fisheries in the
waters covered by the 1836 Treaty. More
importantly, those participating in the
agreement have committed to the
rehabilitation of lake trout in lakes
Michigan and Huron and to work
cooperatively to resolve issues or conflicts
utilizing the best available science,
emphasizing communication between the
tribes, state, and federal agencies.

The agreement features an allocation of
fish species in treaty-ceded waters, with
the tribes focusing their fishing effort on
whitefish, while state-regulated anglers
continue to focus on traditional sport
species. Harvest of species such as lake
trout that are of both sport and
commercial interest are to be split 50-50.
Just as importantly, the agreement
addresses the issues of gear and social
conflict by designating specific areas,
seasons, equipment, and allocations of fish
in ways that maximize benefits for tribal
commercial and sport anglers sharing the
Great Lakes Fishery resource. Many tribal
commercial fishing operations converted
from using over 14 million feet of gill net
to using trap nets or impoundment gear.
Trap nets allow the tribes to maintain or
expand their commercial fishing for
whitefish while reducing incidental
harvest pressure on lake trout and other
sport fish. Under this agreement, the state
also manages the sport harvest of fish such
as lake trout primarily through size limits.

Tribal, state, and federal biologists have
jointly created lake trout and whitefish
population models. Based on these
biological models, the Technical Fisheries
Committee  TFC! established by the
2000 Consent Degree can predict

population changes due to things such as
fishing, and will determine biologically
safe harvest levels and set gear and harvest
limits accordingly, Many believe this joint
management and harvest is critical for
conserving fisheries resources, particularly
toward achieving lake trout rehabilitation
in the Great Lakes. The goal of this
agreement is that, through joint
management and resource conservation,
fishing opportunities for aII user groups
will be enhanced,

In recent years, state and federal agencies
and the tribes have worked together to
conduct strategic planning for fisheries
which broadens agency and citizen roles
in management. Specifically, the Great
Lakes Fishery Commission  GLFC!
sponsors dialogue among researchers,
managers and stakeholders. Lake
committees for each of the Great Lakes are
composed of diverse members. In addition,
each committee establishes specific task
groups to consider particular species,
habitat or ecosystem issues. The lake
committees use the input of their task
groups to set fish community goals and
objectives and environmental objectives
for each lake, In addition, in 1980, the
Great Lakes Fishery Commission and all
fisheries management agencies within the
basin completed the Joint Srrategr'c Plan for
Management of Great Lakes Fisheries, This
plan articulates a common vision for Great
Lakes fisheries and provides strategies being
implemented to work toward that vision.
This plan has been revisited and revised
throughout the 1990s, and continues to
guide interjurisdictional and bi-national
fisheries management in the region. State
and federal agencies and tribal fisheries
organizations then use this guidance to
develop their own strategic plans and their
tactical and operational plans with input
from stakeholders.

In the future, state, provincial and federal
agencies and tribal organizations will have
an even greater need to work together and
with citizens in formulating and carrying
out a common vision for the Great Lakes
fisheries and the "Life of the Lakes."
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In !he con!lng y "Il> . C!ICHI LilkC! flShi'I-
ics >vlH cont!B ue to expel'lcnc<i thc i lnpll-
c,ltioni of n>any challenge» from Ihc
pc!st. Bot'ably c !!i!'Hn!rriilnts, cxol les,
cJ!an c! in thc st;>!us of certain f'ishcrie,.

i'!BLI n!lu!cl<»<.!Bent of cl vHsl lnl.cln<3tlol !ill

resolil'cc, M.lny signific'>Bl chaHE"ngcs
1>avc;llrcady been met. Imporriu>l victo-
ries include rcdiicing» point !ourcc poHu-
tion throu<»h rhc  : lean Water Acl,n!<J

the  rre,ll L«kcs W;itcr Qui>lity Agrcc-
IT>cnt!	>il nl in <u»calcu t In I I'! c>1'I vi'..Si to!vcu d

re-cstabliihin fiinclional, pro<liiclive
 !rc:>t Lakes fi!h commiinitiei.

Man<!gCI!i Hl'1<'I pLIblic iliCI'i >VI II  I IL!gglC
wllh Bio! c con>pl 'x I
<les ln Hn cHol'I I.o
;>ccomplish im«Hcr, but cqiiaHy impir-
'tc!nt» I csic'cu'ch and n!cll li'>gcn!cot 'vlclol lc,i,
Advcu!cc,i ln I'csee! Tch a!Td tcchn '»lo<»y WI.H
be importanr» bul coH«bor«rive efforts
;mlon<» man;I<' 'Ii;u!cl usel! will bc cs!el>-

I!i'll I 'r achic'ving bloclclcl ccoiystcnl n!!1B
agcmcnt <»<>His and initlarives for an in-
creasingly di> erie set of user!;lnd villue!.

I'uturc  '!rent Lakes f'ishcrics !vill f«cc

chaHen<»cs in I.hrcc main area!:

F c   >! y S!'Cla B >el n 'c! g<. 'I'llEc I'I!

' Rcicarch, fisherics m;m;i<»emcnt» «nd
u! V<!IVCIB  Bl. Ol elec ui!O! ! ale!le  I S

Involvcincnl' oi LI!icl gl'oups ln t !shel lci
BlclnagCI!>CBT

diftcrcnl issues inclucling thc !In@acts of
exotic species, restoration of nalive fishc»,
c	'I Cl lna n c> g c Bl <' n t <in d cl! I o C i 1 1 I  'r n Cr f
1>arvcstablc prcclann.! and their prcy-
mu!t Hll bc considered in rel;!ti<a!ship >vith
e,>CJ! other. To do thi» >vill require ln-
crc'isc<J cocrj. ci iltlc>n !n!ong ccsci1I chel !,
n!c!ni>g»ice!i, Hnd d 'c is!i !n-n>i>kcrs. In iiclcl I-
tion, u!cr <»roupi an<1 rhe public >vill need
t<> rake Inc!re responsibibty for their ac-
I ions r BV;Ird fishcrics.

Thc nc!vest CJ!;: JJcngc fI!l' in;>1!il<' .'Is ilnd
i'tiikcholclers Is to consi<lcT thc B!i>lly
n!tlucncc! of,! f lnctioniITg ccc>system on
lh» popul<>tioni of' specific species, oome
ccosvslen! chc>Hcnge'.i, which. CoHccnvely
influc	cc the o'v 'I'all B>HITHgcI!!cITt Hnd
health ot the  !rear Lake! fishery, may
inc ludL'.

?LISI«irrlbilllv  rf flshel les

5 1'ock Irlg, gCBL'!'I c! Hnd ll 'l I VE'.!I
of' predator spec ics

~ ' I'red Icting;n! cl n! «na<»in<» the f< >r;igcb;l!c

' C!TJ!cr fish consumers

~ Llxotic species

» Reitor«tion of native specie»

PISec>SCS

  on I'i>!BIB.<in la

H'!b'll"11  JLIHBTIL'!' Hn<'I qLI«luy

rc luce exotic nuis;mce species, lE>ill'1'ige
j!op!i!i>I' non-native species, o! TcstoTc  >n J
reh!bilitatc native species.

,'!us!',Iin,>bi lity can. !Bean m,>nag»ing f<>r thc
Iong-rem! health;lnd srlibility of fish
popul lti<>ns, particularly commonly
rlir<»ctcd or h;!rvestecl fishes, Lon<»-term

rrencls slu!>v that fi!hery Iluctuations «re
Plirt of' «nc>tur;>I cycle. I'OPul;itious
C x p c I' I C' I! C e h I g h S H n d I. O >V ! C v C n
cxl n!ct'ion � � bllscd on hilbITT ! «Bd

environment;! I changes, predan>r-prey
Intel'clL'I"IOBS i>BCI n!cK!y Ol'hCI unkno>VB
I actors. Thc ecology of I!shel !L'! leavE'.5 no
B.",ison to bclicve rhis lviH change, The
ch«JJL'ngE'. wlH bc to n>onl!'oi Hn<.l pl'cd!et,
13lanilgc c!net hvc '<vl.lh thL".ie ccrntil!LI«Hv
Iliicli!«t!ng PBPL	1!lion!. M'cln'clgeTi n!List
consider >vhcthcr <>r not c; c h Bc!v ch;ln«e

in:I fish popul;!lion is the result of a
B,>tur;il cvcle or;in in<lie;ltor of fiihcrv

health i!silcs, h;ibitat,ilrcrarions, ovcr-
fiSJ>ingr, Or Orher mana<»Cal.k f;>CIOr!.

Fishcric» rL,!c,irchcri Hnd inana<»ers have

shifted fn!m n!l!nip»ng» indiviclilal species
l!nd locali:cd Hreii! OI'the Grc>t I «I cs;>nd

h'cl'VL' bes»LIB thillk n'lg» aboLIi nlc>11<3gmg fl!ih
Con>! n Llrl i!'Ie  C	 i cu! CCo,i !LirCB!,iec>JC. ECO
system management ls thc holistic n!,>n-
agcmcnt of  !re>t L!kes fisheric! blisccl on
their inrcnlctions;u!d inlcrrcl<!tioniliips
>vithin IJ>c cntlnc Crreat Lakes ecosystem,
The CJlilllLIigc»VIH bC r > c<!n!.11 LIC Ini>k
in<» progreii t<nv;>T<l lhii <»lob;31 view.  M,>ny

Sustainability of Fisheries

A.s a result of hi!man aller;lti n!s lu!d

Intel'«coons, C!rcHT I 'lkL's fl!h colnn!ilnlllcsi
today l>rc much <1ifjercnt than rhc!se of the
p il i 1 . iS o! 1> e n H I!. 'v c s pc c I c s h H v c
cl I 5 H p 1! c,l I' ll d, n c v<' s p e c I c!i h il v c I» c <i I I
intr<!<luccd either inrcl!tionally or
unintcnric>naHy, an<1 still <>ther species
suj'fer fn!m habitat !!Iterations, pc!Hutants,
,lnd ovcrfishing. Thc conccpl. oj
sl»lain;>hie fishcrici ii complex. M;ln,loin<»
Crl C'l l L!31CCS fISJ! C >n! all!nil iCS for

sustain;>bilily n!ay rcquirc inuch lvorl< to

The populabor< pro'v h of  ioubie ores en' rorrrroronls has
been a frequen   opir of fishen<e: nranagen»en  aiscusscons.



Cinder! landing su! t;!inability of fi!h com-
munities includin<» the <Jiversity of spc-
clcs, tile»ti ucl urc  ?f coul!nun!1'Ie», '>1Bd
fiinction;il CJ? aracrerisrics of' fish within

TJ1»S« c<!'I?linn!?It!»» 'H!i w<'IJ !I» thC 'fooLI wCI

SuppOrtin< th  m � vvi JI alen b«Criti«;Il.! n
,!el»lit!on to Indlvid IHJ specie!, re»earch-
<'I's»IB<'I In!In!I<»els HI» ?vol.king» to bc11c!
UBLJ»r»r;II?CI thc relation»hip» I?el veen
predator and pley»pccics, !uch !1! cl!rry-
in c;?pl!city for predator fi!hc. in r»JIItion

llv'111.'lble forlige f!Sh. M'?nilgetS f';iCe
m,?ny i»»u«» lvhcn plllnnin<» st<!ckiB<»;Ind
overall fish management. Thc!c issues in-
ch!»le the types of f'ish species best »uitcd
I<? I?III?it!it;u?d tood avlulabi! ily, genetic
v;Iri ation, Bl!BI TH! reprOduCti«>B rateS,
ch;?r,!ctcri! tie»;u?d ceo!0<»ic;11 funcrion of

x  !la<!LI» sj?«C les, con?p»titi ?B and II?tel<I»-
lions I?et!veen species, and values ancl
goal»i  ?f  .IIVCI'»» LI!»1' g<T<?Up!i 'lu?d IB!ala'»C-
ment luri!diCtion!. LJI?der»r!II?dj!?g fi	?-
cl'y»ust'?u I ibilii.y in the coBre!<t of en! ire
C<reat I..Hk»!i fi!ih colYIIYIL	1!I ics will be,<

ch;111»n<»c.

Stocking, Genetics and Harvest of
Predator Species

M;in 1<»iB<» t !r,i diver»ity of pretlator fi»heS
 vill be important, Prcd;ltors such a» lake
trout, !almon., w 111»yc, I?ikc, and large- LII?d
»m;?Ilm«!urh b,lss are among» Lhe mo»r
popLI la! fi»IR»oligl:!t. S<!IBC <?f to lliy S

CJ?HJJ»n<g»c» Irlvolvc CIIJCUIatiBg
St ?Cking rlt'c», «I?I'Ial?Cinf»

I?HTUTHJ lsepi oductiol?

Hnd IIBCI»r»I!?!id!i?g <»<'.Belle cllV»1»ily Of
!ipcc les. MHB'Il"cl'!i B1U!t !	»io co	»id»1'
;q 1 ropriaic prcdalorhabir its anLJ ecological
niches, »triviBg t<? maintain healthy
prcda! 01'-pi »y rclal'I onshi pswl I h II1 thc C>Teat
L!?k«s eco»ysr»m HBd balancing these
consider;Iti ?B» vvith djv»rsjty, I?L!mJ?»I?! HI?d
Stability Of fI»J? llvaiIHI?I» for Cl!TCJ?ii?g.

I lisiorically, »Iockin<» pre<Jator fish in the
 .!T»LII L;ik«s w;I» tluaight to be;I m:Iin <»olll
for fi!herie» managem«nt. Soiu» belicv«d
lhat more fish stocke J e jualed more fish
c;iu<»hl, Todliy, m,ln,.l<»ers knolv! his is nol
Il'u«» th»y I CC«?gl? I C thill' !ir«?Ckll?g» I'Oo
many fi!h incr»a»e» thc risks to the
f r; ~ . b;s;n I fi.l I ';1th. H; I it,t

I ITI I? I c> v e Ir  e I? t s t  ? e B h a B c e 11 a 1 'LI T a I
r»pn><luction will be iIBJ? ?TI;u?L in the
fururc, !»It it iS Jik  ly rhat natural
I et? rod!!et lorl l!l<?11« tnay I?CVCI 171»ct thc
CUTT»nt an<I Inc!»!ising <Jcn?Hl?<1! on Ih«
C!rcl t I;il c» t'i!hery TCSOurC». Fui'i!re
stockin<» of pred;!tor» musr focu» on
»uppl em»Bring», not replacing, B.,li ura!
rcj?roductlon., >to»kin«deci»jol?» Blu!t
HI»<? Take Into account Ih» Hj?pl'opnHtc O'IIx
of I?Tcdalol,i clnd the!1 g«1<cticsi IB I clat I ?'I!
Io arear Lakes habitats, fishcric»
colBIBUnit ICS, »IBd Inlin'!Ig»IB»BI iu <J LISC!
va! Lie! ii!1  I g«ill!�!.

Xl'aturHI rcproducrion <?f t'i»hc!, vvhich
IT!0»t. col?»idcT j!lelclHblc B! sn!ck! Bg, ill»o
pi' Licnt»  'I? HI! L'Bg»! In I!!<?I? itol'll!g» ill?d
predictin<» reproduction rates, and the
hcl?Irh 'm<1 rccnliIB!cnt <?f new lish into

the fi!h«ri»S. A future Bian;i< cm»BI

challen<»e v:ill I?e to balance these tactor»

'clgaIBst. !t<?Cking» !in J I »g»U !HI Il?g»
fi»J?»Ti»» I 0;Ichi '. ve IBOI'e

st'al?Ie poj ula'tlon cycle» I!Bd»U itlIII1HI?Ic
h�1vcsi!, LILI I» Is J�?i?!vl? Hl?OUt thc

c <? I! I b I I?» � I I11 p;1 c t!i 0 f » 1 0 c k Cd !1 I?  I
natura! Iy rcpi<>duccd prcdl!t >r»  m fonlg»c
tish populations. Manag«r! mu»t vvcigJ?
the relative Invcstmcnt in harchcry
real in<»;ind fi»h siocking ver!us protecting
,IB l impr«?ving habir,its l' or naturally
repro JliciI?g» fish p ?pulatioB».

b I!LIT» challcng»c,i f<!r Ulanliglllg j?I'c<Jillol'
fi!h populatii?I?» will inc!litle meetiB<» ihe
needs of many different user gr<»lp»,
RCC»ntly, C?Teat LakC! fI»hery man;1<»Cr!
IBV<?Ivecl LL»e1 f»rouj?S I11 decision-nlaking
on iuai?li<»ing»lilmon srockin<» bi!»»<I on
rhc hesr !cienrific informlltion abour

natu!.'Hl Ieprodllicliol? I'ITC» HI?d;1v"ul"IbIC
fora<»c fi!h <ibundancc. IB light
! 1? c T e as eel I? a t Li r a I T e p I <? «I u c L b! I? H 11. d
dc»IIBIBg populi!i'loi?! Of lllcwlfc � lhL'
'Sial !lion» j?l la!illy fol'ag»C ala!nil<»CI'!
I <.CILI cedl S'el!IT!On i I ocking 111 I!Ik»S
Michi<»an Hnd Huron, It vva» predicted
that, without stocking rc<Juction!, 10th
Jakes faced potential collapse m predator
species ils:I I»suit of B>o B1!11?y I?Te< IHL01»
;Ind Bot coou<.h fOO<J. SCi«nti!rS bclicvc

th;ir thc»<. r»LI icri ?ns !vill help crL",ir»
I?»HI!hi< r fi!h population!. Thc goal is to
pn!vi»JL' 1Ylore»us!all?able hai ve!it» over
tl IBC LU!d to HVOI� flShpoplllal !on
»X�'CIB '» ol' boon? 'll'Icl I?U	' ' pe!I«?Ll»i.

Predicting and Managing
the Forage Base

TlilCkIB<" Hnd ll?11naglng populal spoit HBLJ
coil?B!»1'ci»11 f'Ish pop ili'it!0!?s! a»ed on 'Lhe
»t;itu» of' f'<?rll<»» fi»h«» is imp<?riant Io
fi!hcrics managers throughout thc C!!»Ht
I ake»basin. While !omc t'oragc»pccics
l?rc decliB.in<», other population! Hrc
II>»I'e'r sI I?g». These fILictiilltl<!l<s '«illy

i!in<? I? <» th» I;Ik«!, F!I»I<>r» !hilt';iffecl

rhi! fluctulitjon inclu'Ic the

amount of food avail,!bi»,
c ?1!!petit i<>n for food

I' «!i  ? U re c!i, c !<  ? l I c

'ip .cies II?Teractioi?»<

pr»d!I TOI' f «''dl Bg
pr«ssur«on tl?» fora«e

ba!e, reproductive cycle»,
OT Cv»n CJII11HLC vaI ia'tl<?BS

From yeiu lo year. In turn, for:i<»e

Cj?it!<? ?k SalITIOB
�<!co>t! y>!cl! »s isha H<J<tsc!!a!



Fishes impact <>rhcr p,lrl! ot the toocl
web, »ucJ! a!  juilnl"Ir!.es In<J t'jpc!i of
»oopl'ink!'oils wl!lch 'c>ftccT. T11c fc<'JI'llg
IY'>bits 1>n«I rcniwlh r;itc! of llivcnile fishes

of various !pccies. As prey, fomgc srocks
co>?Tribute To thc over,>11 her>1th and»l"sii'ii!

o  C!reat Lake! pre<1;it<irs. Scientists anJ
I'I>'!nagers aTC nosv»ol'TIBg oui I bc
hY>PJICclt>OBS O ChclngC!i in thC JOI"'>g  bc!Se
'lol alai!agre!'i>en I c!f rill C!l'cat 1 «kcsi
fisheries. Yew»amj!ling r«chniq«c! and
tcchnolog>es <v>IJ alloiv bett .r esrimates
o  the;ibiin«l;ince ot' for!>ge f'i»h«!,
I lowe ver, many dit ical t ics in mcr>!uring,
estimating and m;iking decisions around
f<irage base populations will continue.

Th<' 1!ori !.Ial 1vc calcsv it - bc!s b ".coul e

lmportanr  <ir the man;i.< men!
intr !<1<iced salmon in the C!rcat I akc!.

When al  wife popul,irions declined,
I-iologclsis responcled by reducin<r si>lm in
stocking to n>;itcl> the reducl ion in fora<re

I' 1 !  I  lsh.. Un Jcrstl BJ!n n I lni n 1 lng
tor. ale!rife populations affect! rlic
produccivicy of!almon in rhc C!teat Liikc!,
wh>ch in turn, impacts rcgic»!al economic.,
sociiilc,1B«l cultur,>1 contril!ution». Yet
nil>'IE'1<'lngr fol alcw lvc! IY>ay pl'L's<'nl' a
di fcrci!t scl c!  challen es for t: he

IYlanagcl>!cBI 'in«l po]sulatlon hci>ITh of
n;it>vc Fishes»uch;I» thc I;ikc rn!ill, clue
ro rh» ctfccIS of rhe h><rh level! ot rh .

e>?=sjme thi'>m>nc!sc found in c>lcwite. Onc
ch;1llcngc will bc m;>naging for;I c fish
pOpulation! tor n>iilriple l>SeS, tOr eXample,
by .ilippo> I Inrs both a icllln<'!>1  >shel j rind
Ihc Tccovc>'y  !t nc>tive tish j? ?Jsulation!.

M,my f ?ra< c Fishes such as bloater  chu! s}
«n J 1!el I!Bg i	'C h'c>TVC»t '«l COI»111CTC 4111 j
an J 11>anagcl's ivi.l I bc eh!ill� «ngecl Ic! loan!!ge
,ind;illoc;>Ie a commcrci;illy li;irveslal?Jc
for!>gc fi»1> in relation to thc prc Jalc!ry
nc< ds ot' popul;lr sporr f>sh. Allocation of
tishery resources >viljbc r>n 11!lp !l"tant I.'i ivc
ivhcB f rrc1<ge»'peclc! C'rln b ' .111c	'lit »e«I,
man;>«J c!r,>t least predicted.  !nc
CJLIC!ill '!n II> cli! clgCI ! 1>!lghl c>Sk: Wh>Ch
P'I  'J'citoi. »Pcc les !houl<J bC tilvorecl bc'ised
on fc!rl>.gc<. p<.!puli.itl<!B! ~ A lllo'TL' I lkcly
question rcl;ircs ro;>linc!i!Ion of fishcrics
'll the top ot the t '!od cl>i!>11.. Al!!c!n" these
consider Itious 'lie hul>i!in<In«I otheT tislkcly
co>Y»amer» within thc fo id v,eb ot lhe

Chorea> I,!keS ecc!system.

Coping nai! invasive species such as round gobies ana' zebra rnvsseis c's on nrrgai'ng fisheries rnanagecneni challenge.

Other Fish Col>sun!ers

Mal!y bird!, incliicling e,lcjles, loon»,
I B <c r cg c>1 I s e I' s, 'cl B dl c < ! I' n! o I  > n I s, a I » 0
consume C!rc:>I L;ikcs t'i!h. In rhc past,
J>ajsitat <Jcgrfil«li!tioll.  >Bd hcc>ltl! J!n'!blclns
cr use<J by pc»t>cl Jcs re<! iced population!
of lhc!c bin]». Since then, people h;ivc
workecI hard to elimin;itc iisc of harm ul

cl>cmic,ils, rc«I ice pollur;ini's in the
environment an«i tind ccolo<ric,illy
 Tl end I y pro�>i c I sc !in J J? I odli  tl ol!.
meth<>CJ. Onc mca!urc of!uccc!s ha! been

thc rcc:ovcry ot rhe C!reat I akcs fishery;
;»!other is rhe resiir<rcncc ot  !rci>I Lalcc!

ti»li- »lnl!g b!T 'I!.

Thc I   covcrV ot bli'J! CI'ceil .s cu! cl«klitlonal

competition factor for;iv;>il;ible h,lrvc!ts
of Fi»hery resoi>rccs. Many hum,>ns v,ilue
C'clglC!i, IOOB!, Iner~r!>>1»el!i, CO> IY!O>'iii'>t»i, an J
orher fish-c itin r birds;is part of; > hc;llrl>y
C!real I akc! ecosystem, but they arc also
chi>I Jenge«I b j h nv tc! 1111<!cci'te clv'>>lc1blc
fishery resources I?ct!veen thc bird» ancl
J?coj?Ic Onc tr '«juLBI topic of flshL'Tl .'!
management di»cussions h:>s been thc
popul;>rion gro! lh of dolibl<'-crestccl
cori!!ol.r>!Its. M,>ny felt that to<! l>1;H!y ot
these  ish-cari>?g b>TJ» c<!uld increa!c
col>1]'!ctllloil lo'r vclhic J !p 'c Ics. lucre!>s]IYg
har! c!r pressure l!y multiple con!umcrs
coUld lead to Bcgal ivc ln!j?acts on t'I.'ih
popu!;it>ons. A fun>re challen<ge ivill be
rc! expan<J ecosy!tern m;u!i><cement cftorts
To ! Icco>Y>nlo«late thc B 'c J! ot d>vLT»t

Jill>11 irl '>1!c'I wi1.l! i e Fish consumers,

Exotic Species Maoagement

The combin;i i<»! of many control meth-
oc'ls h'r>s cgTeatly lnclc'cl»c«I «'ttec'I ivcncss IB.
dealing lvith thc ne<»itive imp;>ct! ot sca
IHITI] I'cyc which h<1s been. Ill the sy,i'ter 'I for
elec:>des, at a cost ot »irgnific;u!t Im!<.;>n«1
n>one"c«Since thc ]9HO»c I>11IYy 11!ore ex-
<!tics h,1ve i>rrive<J amon<g them «bra;u!d
 ]II'>grgl> n!u!iseL!, io>.IBJ ai! J tlk<'I lose "ob!es,
I'utf ', sj?ins! sviitci' FJC'I and th«fish hook
svater f1<..a, Each ncsv species has thc po-
tci!I>al ro,>Itcr thc Curecit I s!kcs cc!mmu-

nlt'j  ?t oi'gan Is!>1! by cl1an<jlng <!T co>1!j?ct-
In<c tc!r h;>birat, competing for fora«c or prey
I.'CSOIITCC!i, PTCyinrr On. Bliti'<'C Sj?<'CIC.'i, Ol'

even Intro«J>icing n<cw path 'rgici!s, »lich !>s
«11»CI! i«'!c Pc'1!.'c!SITC i o'r h<>crc>'I'I>, Tl'le un.
kn n i p;cl.. F these alt r;1 ..; I,
lcd lo !ignificiu!r research c!n food >vels
clynamics of rhc  !rc >I Lilkcs cco!ystcm.

Some believe th;ir rhe C!rc;ir I ake! have

become a large Jiving expcrimcnt on the
k	!g I'crn! I>upi!ca!ion'i 0  cxotiL .'ipcc les.
Some resccirchcrs pn!pose,l theory of
"invasional mejt<JO!v>Y," suggesting TJ!l« the
ecosysrcnl Is !>11'c l Jy w'cakcncd 81! J !hi>t
each nc!v into!ducnon or chen?gc might
brin<< it closer to collapse, So thc question.
I el>>l>ins! I"Iow' 11>any ncsv cxotlcs cari thc
C! recit Lclkcs ccosystL'>11 !i is!;ui! betorc lt
c '!llclpses! WJ!cit c'rll! b ' < lc!nc Io prevent
or man >gc slid? changes!



A >esca«he< encfe s a sh!p's hei!as  fani: fo no!fee 
sedimenf samples fn  analysis of I!vf'ng o>gan!sms,

lt  vill hc very difficult, perhaj?s impossible,
r<> stop exotic specie  fr<?n! Htrivin gc in rhe
C!!eat I;lkcs. Faster shipping Technoloccies
'I' .'! S lpj?Oft an Incf cilsil?gly global economiL
Conlmunity fnCr< c!SC <>PPT!rninirieS lOr
CX ?Ties I'0 'lrl IVC i!liv» fr ?ni Hl'»Iultl I'he

wol'ILI, Tl'! ' I ont .! Casj?ian Se'cl I egcfoflc thc
Ori<cln <>f n!i!By reeeflt CXOtie Specie!
Intl'0 duct fons h'cl! I?een I lent If le J

hi<eh-risk "d<»lor region." Rc!«;lrcher! have
identified other species fr<?m this rug<i<»1
th;lt;lie   Ill CJ t»f SLIrVIVHI In the  !lee!t

Li!kesc give'n HIT!enal?Ic vcctol'i cllld tfn!lng.

An<>ther pos!iblc so free of exotics is thc
 ..bicilgo S,!nitary and Shipping  :;ul;I!.:1
SilT!cll1 !v'i!tel"A fly C !nl'ICCTIng Ihe  !Tccll'
L.;lkes I?A!in And The Mi sissippi River
wclLL'I sh '.d tw0 ' 'el y 1 ll gc clnd very
d I f t e I e n I  .' c 0 s y!i t e nl!i . A   I �I'I c 8 r p
Incluchng the bhck, silver;lnd bighe;ld
C cirp h'ci'Ve Cl'lt .''I e J 1he IM Is  I Sslppl
tl I 8 I 0 if g e . A ! 1 h O'. S L" !i I? C C I e s 111 0 v e
north<vlrd, they present;I new rhreai to
thc  Jrei!t Lakes. These I;lrge fish fee i
primarily on the lower cntl 92'>f The f'0 ? J
cl'lain, which c ?uld ilffect hill? !till. Hnd
reJ ice f<><>J for existil?g C!feat I;lkes
spccic!. The c;Irp themselves would bc T<x!
large;is a prey species,

Rect'nl Ht tent! ?Il hil! ill� I' '!ouse Jl on

Hcj lacul turc culd pe't 1'I cidcs 'cls vecfoTs IOI
iIT!Portin gc  in J t! I! fl!pOTL>ng val I<?Lis <.'xOI'IC

species into Thc  .!I'eilr Lakes rec!ion. So!!le
 . r -, t Liikes Tates h; . I'; nn 'd fish such

 !s thc !I lilkL'hcai I bcci!u.'ic fr can survive

In C>fear Lill-es vv:Ircr! Hs iln aggressive
predat»1 iln J Coll!pert' vvftl'I nilt.lvc spccic!i.
Managers don'r lv;ult to risk. Lhe fish<.s'
!elec'lse or escaPC tl»111 Pet i cj laflunls. A
fun!re challencje ?vill be 1<? i<lentit'y find
I?Icvcnt The il'1ovclllents  ?T accident'c	
releases of big!h-risk  pecics.

Once cerrain exoric species arrive in the
Grear Lakes;uld begin to thrive, completL
 .rHJication is probably nr!t possible,
l-lr>wever, some mea!ure! c;ln be r;!ken to

slovv Thc e Inv lsi ?Bs. While nlo	 !hip!
Bo?v cxchinl ce their b;lllast !v;! tcr before

cn'tcf I fig Thc St ~ Li	v'!cence Sec!!vayc .in?i�1
an1»! lnts of sc J! Blent;loci tv lit'r Teir !!ln In

Thc I ottr>ms oj ballasr tcink! � ef!o lgh ro
allow the coll'I'!Bu 'J 8?ovemeBT of ex»Bc

!peel cs thl»LI<"h ?ut Thc w»1'I I. R ' eilfchtr 
!cr;ln!ble lo find chemic!!I», ultri!? i<?Iet

rildi:!ti ?n and scrc<»! stnlct !res th;u might
f ill el' iul J »1!m!na! c ex ?I Ic! tloln I? HI IASI

tank!. Tr! J'clfec fhL Bi»st' h ?PL!ful 'clnd
fe,!sible soluti<>ns mily lie in chemicc!l
I?IOCIJ<'S, SHCh H glui;lrilldChydC 01 lnif?LITC
doses ot' chl<?rinc, Yet m;my people Hrc
I eluctilnl !'0 resorf. n! chef!if 'Hls. Othe!

ni .'f bod!, lnclLIdlng local iced cducill.'l »l..
le<jal, and Ieglsl,itive eflorts hav« I.e .n
employed to restrict transportati ?n and
SPI.CH J of cxo! ics. H<?!Veverc thc
IntcTconn cc Teel n >tnt'e oii!'he   Jl eat 1.!Ike,'i

Cl e Bi!In� 'I.'i I.?I n'cil 'I0B81 an J III I,I l,tl

I LITISCI IC BOB!!I !ir	 II'I»!i!i. I I !VL' HB J iitWI!i!t
cost  viII it be p x!sible t ? n!;In; gee exo! ic
,'i I?eel�  !! 'cl! Ie 'cf  I V CS Lc! I? I l,ih Cd I I ! TI'le'   ! I'Celt
Lakes as !veil;1  limit' new intr ?Juctionsj

Restoration of jXjativc Species

Work to<v;lrd I;lke rrour rehabilitation

conrinues, I?ut it tviII bc challen«in<! clnd
costly, Since the e;irly 1960 , cittemPfs to
achieve .!clf-!u!ri inin<c arid hclrvest;lblc

srocl.s of 1,ike trout in rhc Grc;lf Liike! h,lve

been lilTgcly Linsuccessiul, exccj'1 In Lake
Superior. In lakes Ivjichigan and Hun?n,
lake trout stocking;lnd ffcu!nageinent
Collt!BUCS I?Lit ?VIih BO !LICCL'!! In CfC;!I'fncc

nclnlrcllly rePB! I !Cine! POPul:ltiOnS, muCh
less rehabIIITIITI<?B, One key will bc
manA in. ~ f ?1;!.!u fici< nt numl?er Of adult!

of fcpiodLIclnc' agc n? pl  ?JL!c ' cf'1»ugh
y<?ung To In'iun'I!un I  stable I? ?pul anon.

  onlp fr . r laic . Tl <.!u! p<?pUI AT!on nl»<leis
ha? c been ere I!eel coll;!ho!;ltivcly by
biok!gisl! !vorkin« for  rilfc;lnc1 federal
ag 'f>cfcs, Llnlvcrsftiesc  En� !he I'I lbcs.
These models HII»!v biologi!t  To pretlict
how I!!ke trout populations 1vi11 resjl<»xd
fo Chaf!ge,i I' ll flShlBg pTCS,iLlfc fr AITI B Il»ll,
st;Itc, clnJ provincial fishers, ro reduceJ
lilillj?It".J' 1?Teclcit Ion, 'cin J f<'! vilTfous
stocking! str;itegies. Isor ex,impl», I;ln!prcy-
inJ«ccd mortality  vill be shilrply reduced
vsirh lilmpricicle tre,itm ..nt of rhe St.
Marys River. B;ised on these l,iolo cic	
models, !I=:<. Iln!il ch;ln«es <vere made in
ct" TI Aln Al ca'i of the CJI'c'll Liikes to

protect I;Ik» trout,!pa vner! I'rom
 j!of'Tt Isl'Ifng nl ?I tall tv. M<?I'Lali tv fn>m
1 T I 1? 8! c 0 11E in e I c I 'cl l. I I ! h I B g  v I I! b e c   I I
significantly fhn»lgh;I comI?inati ?n  ?f
h 'l 1 v c s t Li LI 0 t i I 5, I c J u c 1 I   ! I"! I fl u !   ' 0 I
giI!nets,;I«J the conversion to rr;Ipner
ge,lr bv  omc trib;Il fishers.

ThL  ?ppof!'unity exl t  to pf'»vide
steadier SLipj?Iy of I;lrger lak» trout in the
I 8 k C S c! n. d   I nl Ll I 1 1! 11 c r! Ll S I y I nl p I < ! v c
opj?Oi lunffles to cichfe?  .' Biltui"lily
Ic}!loduclng OT  .'vt.'ll selt-!usf'unin<' Iilke
tfo lf popuji rl ?Bs. !Cvcral I'i!i lcs In I f: b '
cons! dc!cd vvirh I;lk» tn>ut rchablllt;!tlon.

 ?17>e CXp .'.I'I! VOICC Lr!flCt'I f !S I belt Iiil'gel'
;lncl older ii!kc trout al!<?;!ccum«l;lrc more

C<»ltillsl ln'ilnl! OVCI tl ale, I BC!'Ci!!ln< rl!ks
;lssocl,!ted tvith t'i!h consumprion. The
 !fL'af Lakes historically hosrcd <Iitfelent
I;fkc Ll »LIT strains, which nlAy hAVC been
nl » T e S uc C e !   l u I ! n ! P C C I t I C h;1 I? I!'cl I  .
C-on!ce juL'I'!t ly, olhL'r l s !cs ?VIII inc In le
gencf Ic 'sitl clul!ic hyl?Bc 'll:lncgc HBLI Jecl.'ilon!i
on what is I?Cincg stockcJ a!nd  <here.

The lake sturgc<?n, <>nce,!I? und;int
Tl!r<?Bghout the C>feat Lake!, is,!no!her
Jcplcrc'I n'!five  pccfc!i dl 8'Lvlng incrc;!seLI
interest and affenri<»l to vard rehabilit;!-

ti »l efforts. Among the i Sues involved
In lake STL rgeof! reh,lbl!itatu?n are h;11 I-
rat elec!radATion, »vcr-h;lrve ling;!nd
po;!ching ot the reproduelng 1!dult!. Re-
Seal'Chel'S Hl'I J a?ill'IilgCIS hci'Ve LBVCSTCJ 8
great deal to under!T;lnd Ii!ke stur<ccon
popLII ll ions, genetic JI? Cl'!I fy of  rocks,
ran< e res!'rictions  s fch as d;ill!» blockinc!

act ul gCOB pi!S fige I ? I'IVCI' !pa VB In<

ground!!,;Ind tishery conflicts, such;Is
wh 'the!'  ?I.' not to illlo!v fn!Bfnlal halve!t



Habitat

ILontarninants

contiirnini!nf!.

of protected p<ipularions. P!»caus» these
;!re Ic>ng-lived, rh»y c;in;<iso

bloaccl'IAH!li!l'C C >A!BI>BI'nant . PF !ICCI'Ing!
juv< Ail< lal.e sturg»<in! !usccptibl» to
chemical! us»d t<> kill. Sca lamprey, m;iy
crc«t<. Conflict! and challenges f<>!v;!rd
o!hcr m,in,igemcnr efforts, such «s lake
tloiit rch;Ibili!;!lion.

 :0;Ist»r bn>ok tn>ul, a lake run str;.iin <>f
!he brook ffo IT»j!»cl»s! Is Bnothc!' A'c!tive
th;if h;is been,i focu! of r<h,il>ili ation

»fforts. Primarily found in L;!k» Superi<>r
!V!<tCTS, i!af!VC St'T!EIA! of Coast»I bi'0 >k
Tn>«L al<' bCILB<' ]»Of»CT<"CI cu!CI gCACt!C

k. id: t fi! I, R . ",r I rs h, e

Ident!]!«.' I sicv<ci !	 I »D!l	!nt %Tock» c!ncl c«c

invplcmcnting a rehaliilitafi<in plan th;u
uavolv»s hat»I l<.'Iy I c'ci!'Ing to'I »tockulg!
right»ncd I Cgul a I Ioi! s, ci! !d h!lb! I HT
Improvement», The ]J,!>, I-i»h and
Wildlife S»rvic», »I',ite agcn<.l<.!, Trjb»!, r s
 v»11 Bs iac! f!Anal c!nd stc!tc 1»vcl Li!»1

<g! > i]is! cjf '. Investing In 'c! I'chc!blllf !i!'ion
e]fort th;>r t<'>CL!,i»! 0!I hI t<>l'Ic!111y
j!Aport;Lnt  lrc;!m and Aver systems that
;u!c b»sr suired for impn>ving coa!lcr brook
f Fo li f ji 0] > u I li t 10 ns. I' n h a n c I A L> c 0!! s L c1
brook Troiif may mean ti<cht»ning
T e g I I I ci f I 0 n,'i c! A d I I < 1] L I S I I n g   t 0 c k I 0 g 0 I'
Hiluaagc«1clil !t-I circgies!n Lvc!y». That Iilcly
»<inflict  virh managcmcnr <» us» of 0!hcr.
  ! I cat Lak»s;ip»»les.

Fish Diseases and Health

Ij,»»»arch and reel!nolocjy arc;ill<> ving!
scicnl lst!i � bett»i' unde!!il'cind LII!c	 c 

;ind 1'ish hL»illh i suc! of rhc   ir»at Lalces

fish»!i  Fiiriire challeng»s !vill incliid» nc!v
 II»e'l!sc» !I'n  j bc«1th Is»LI»»i that 1!i ls '

through exotic intn>cliiclions an� orh»r
pi!i.'h 6'c!yS. Yet th C I 'c! I g»sf C h'III I »l'age naay
bc coil'ecting ] l hery hcc11lh i sues Tv!thin
lh<! Cont»XT» of th<' I'1!gC! CCOSy!il Cl'I!, FOI
»x;Irnj1]c, biologi!t! now bcttcr undcrsr;ind
BKI ]  P!'!ctc! ial Kid!!cv I Iise'rise} !in»i It i
cff»«T! on salmon. They undcrsfi!fid lh;il
ovcl j!op«I;1t u»1 of ] >!'cd!i! 0!   Bnc'1 poof
hC!!Ilh lu ' <,0;I'0 Ii!!ICICCIL!an'. fc!!'BgC I ',1. C
m;iy hc related to inc!»;!»cd epidemics <>f
P>KI !, Th» eh!ill»ng<' Is th»n I'0 1>L'IT»I
Lin ICT li!AC] fOI age Sf '!CIC,i 'c!ncl n!an'clg»
preclc tor stocking in rel;!Lion lo A;1tulc11
I'»pl'Ad«el�11. n? Ci'»iifc <1 h<xllrhy nllx of
pl'ed!!To!'s "!! Lcl pi ey.

An acldirioi!ill ch'lllcnge is that thc!!A!ivvcl'
n ' fish'ry h'., Itl i su. mi h! b .. th«

caus» <>f;mother probl»ni. For example,
i!a!in«ging foi Ii '.cillhy s'ci1!'l! >n IAI<gll!'
depend on h»;ilrhy s!ock! of BI»vviv»s.
I-l >!vevcr! currcnl research indicates th,!r
BIC vive» are very high in thi;!min<1!»  Bn
cnsy!n» th;it d<..stroy! thiamine}; rhe result
may b». increased early mortalities fx»
youn<j ll!kc rrout,  vliich l,ick import;int
thi;!min» in their system Ll«e Io their
molhci  l!lcv if» cc>nsumpti<in. »>cicnf!st»
preclict that mor»;il»wives in. thc  irc«f
L;11.»s means thar I;ik» tniul clepend mor»
On;11»V >IVCS fOI food, pos»ibly IACTC!!Sing
nlort'!lity <if young I;1kc tnxit. ! Ijanagcrs
 vorry that I!!anagjncg jor salmon might
inhibit lake tn»ir reh:ibililation cfj'<irt!,
y<'I boih speci»! arc Iinpol'tan! !vlthIA Thc
 !r»al Lakes eccisystem and t<! th» fishery.

Pol lu I 1 in. c! ALI contain In;in I' Inc!el!A <'s ! !1 to

lhc  !I'<'!I L!!kes have bccn CL!il.cd, bul
so!!i '. conlanl inc!nfs I'cli!uln I!'c!PPcd ln
SC lin!<'nl! 0! ac»i,l!T!illi<I Cd lhf NI!>h >L! f thC
]Oo»l vv» b. I '1 cd B<gln<g I' I,ih h 'ci1 I'L'	 t. w! 11
IAV0lvc ilclillng w!fh Thc!c cxisl I!i g

I >»yond li npacts   >ia th» fishery, conc«IA Ifl;:in I'!
in rh»  >rear I ak»s p<>!e human he!!1th
concerns. In cidclln<!I!,,ion1» 1!!av cont!nile

lo voice conc»in ]OT the cjLI'!lit ' oj the'
fi	'!CFy Bnd slrligglc to under!l«nd hovv
CC»!t'el!1'<InlintS 1111ght affect hlilrlilf! hec'lllh
throu<'h fish cc!ns llnpt ]or!, Altcl Flat iv»ly,
Cire if. I;ikcs f!sh pl ovid<' IT!an  h»alrh
h»rlcfil , BAd inuch c!!A bc clone fo
undersrand and gr»;itly r<. duce thc
cont!«nine nt risks;issociatccl 1! irh c !ting f!sh.
Wcighmg the I»le!tive risks 'I!nd bcn»iils is
!n II	]iort ant f1 i f I II'c ch Ill I 'nge.

~'I;LAB~ cF.i f»c<ijcni.e Ihe InapoTIBA!'
I'cia ! ionsh!Ps  ij iac!!Tshol'», !'1 ccT!nc, c! Ad
 v»tl ind ha.bltals Yvlth I"leal lhy G!'cat
Lclk»! fisher> co!Y!n!li'!<it!CS, Th<' !  c!LC	 
Piovlclc Cl'ltl»cil !iPciwn!Ag hi!lilt;il !in»1
nul' cl'y L!F»1! fol' j L!vcnlle f!sh, M',!nag»l'»
Iu> v recognize th;i! these h«bitat! c;!n
j I <'ld an BI «Ad!i!it i!nd ! Ii! !! I nal lc
producrion 0] fish without thc costs;inLI
man!i<!em»At i!f hl!tch»I ies! Circa  L;ikc!

tril»ir;iri»  circ c!timatc l t<> yield ne;irly
]E1 p<!rc»AT ot I'he s;!I!non pro»i !ct!OI'! u!
I.he Cire, it Lake!, N;Lfiv» fish  uch 'i»

 viillcy», pclch, pike, SL!»k»I's and  TL!rg!»on
,!l o d»pend on river sy!tcm , !vcrlancl!,
ancl n 'Bish >1'c h!!biliifs f<!f !«»cess]ill

r<. production. From an cc<isy»fein
ilaanagen1»AT pc!'sp»»tive, Llndcr»tanding,
pl OI' . »ting Cnhan»log! ai!CI IAC! Ca» I ncg
!!Ccc!!i lo Sijia!vni.lag an»i AL!I'»Cry l!r»l!» !VIII
be import;int for fish producti >n <!nd

<>I »ogers reca<an;z !Se ! !I<>c> <>!!! fc I >L!'c>/~" <!!'<> of <!ears»ore, rive>!n  a<>d «e!!a<!«Sabil<>I! !<r<S»e<'<thy S!<co! lc>kes fish
CO!�!>'<J!J! !!.!.



Vfetjzlnd ZOneS

Emergent: Aquatic!
Carrai!s and other plants that Char'acterized by submerged plants
emerge from the warer's surface. and plants with floating !eaves.

!rrr!yet meadow:
Characterized by plants
such as sedg*s, grasses,
i'ushes and herbs.

Up!and:
Characterized by woody shrubs
and trees, svcamp and foi est area.

Shrub:
Characterized by shrubs,
vines and sedges.

f>ururc fisherics. I lr!viever, protectin<r and
B1«B'I ill?g ncarshol'c Hncj injltncl w«LCTs,
p«!lice�«lly tl?c!!c ai!ocullccl tvlth Ig!kc
shcireline, riverfronts, an� weri;inds !vill
become incre,!sin<sly ditficult with
cxpg!l lclln<c bi IIT!ilI? ]? '!pl!I«! ion  ancl I bc
eI?CI ac!chil!cnl  .!t dcv . IaplTIclll.,

P«ITls on  ?Teat LHLcs Ti ibut«TILS cl'e11e

Hl?Ol'her fishLI y habit«! Issue. Tllcsc
strucTUTcs hlnlt 'iccess t ? Bllgl anng CIl cat
Lalccs I'ish for angler! <vho fl!b inl;in I
rivers. Pams alsc? limit access to rivers for

Circ!ir. Likes tish that utili=e tributaries for

spawning hal it; 1; nd ju r nil ' fish that
ill'Ill.: < !I?land  veri;ln l!i 'IS I?uI'sci'y 'tl'c'its
bclorc migrating into the 1<ik<.s. Mana«ers
conte!?d I hct! della renlav«1 could gre«Tly
Il?Cr'case I hc 11«l ciral.  cpn i�uct H?n.  ?t ITIHB /
 !rcat I;ikc  fish. Fish passages or fish
ladders are often usccl to 'Ill<!w fish ta

n'clvigat'c *el! rill!cl <I«lns lo Inovc UP «I? I
dow n riv 'r!, but' cvcl'! I hcse n1«y be
 Icslgl?ed 01111 t il speclt!c species!iuch as
s!Il alan 01' tn!BT. ?pL'cli's such Hs sllckc! !,
! 'cl1lcyc c? I' st ul geon 11'! ic! y bc I css cl I? Ie t o
n lvigv«IL< fish pas!ages.

P;lms;!iso aller the n;iti ral f1<i v of

I?j<	<ii<Ical niitncnrs and procluction in
rivers and;llrcr fish habit.:it simply by
Chan�ing the t1 !tv Of  Vater Or inCre«Sin
tcmpergirure of pooled warcr I.cb ind d «ms,
111 a flee-f lovel I?g n ibur«ry, II?cse IT I!I lent!
;irc ull.im,itely tr«n!ported cl !w.n rream,
an� cnb<u!cc pr<>diicli<!n of the C!reat

Fish ladders are of<en used!o allow fish!a migrate
ul?strear i around dam<.

L ct k t' s . M «1! 'cl I' e In c Il t d e c I s I  i n .'i H I 'I O'I
«grccmcnts !virh oper«tars <it dams,
pcirticul;lrly hydraele .rric srruclures, have
Ic. iul'teel II« COITIpclls It!on 'I'01' tish LI'!I?!«ges
 such as h;ibitar 1<!!!;lnd fish nuirr;ilin< s!.
M;lil?!«!ning a coIlst ant OT Iul?-of-I'Iver
flow of w!!Tel' pi st'  I!Ilns, lis !veil H! water
cjuality standarcl!, h;ivc vcisrly imProvecl
fish 1?Tocluction. P!ut is there still room f<>r
I IT! I? TO s<'C I 1! C B t,

!IB?jily TCITIOVI!ig C/Hn?S to IBCI 'ci.cc C!!cell"
Lakes fi h jvroducrioil ol' tish hei	th ls 'I
costly 'v<'nlul'c !vl'th so'111e 'p itcntl«11 j
ni'<'	!vc inlpllcatlons. P!ln!s '	st! lnlpL'de
many e? otic species such cb! l,imprey from
!B iv lllg uj,	!'cain 'ivh ere tl?L<V !v iulcl !jpciwl'I
in Tributaries. P,ums prevent soil cro ion
scdlnlcnt tr 'lnl !Bavin'r clo VI?stre«IT!, ill?�

C<!Bra nine!nt  !ll'c Tr'c!pped;lily br!lied
wlrl'lln IhL's < seclilneI?ts. 113 'ionic c'cl.ici,
IcITIavlt?g dH!1!.'i cauli l cll low II?Crcasccl sc;!.
I;imprcy pr<?duction or contaniinant» t<i be

I'e-I cleg<sed mt<i thc tv!!ter coh? IBB l	%�

clo!vnstream Inr<i th»  irc,i! L;ikcs.

MHI?Hr"ci:  «,i well !' Is the I?ubj la wvi ll need
llnplov '.d sclelltiflc kno!vlcdi'c to Ill;ikc
<I!Ina 92n!IB I<grcincnt clcclsi.on!i thsit Hrc
ecolciglc.'!11 1 jr,iocll !el all<'I ec !n inllc'cll ly
tc;lsil? I ..

Unclcr t;in ling tbc l<ing-rerm cyclic«l
Bar<i!�  '. Of' v i!tre! lc'. Vels w 111 also be;I

CI?!!IICB<grc, In rhc p:lsl ccnlciry, C!rc!It
Lake! water lcvcls have I. c<.n;il rcc<ircl

highs Hn I near-record 1<i!vs, Trcn I;II? !lysis
0't  !IC'c	' 1.!IkCS v"cil .'I' ICVCIS silgcg<CSt,i th'c!l
level» ris«<!r rccccle yearly;mci that, over
1<!I1gv PCTI icl'i 0't I'I Blci chal!?gcs c'cln bc ''i,j
gre;ll «s H meter in either dir< cri<in
comjv,'!red <vilh the loni<-term «vera<!».
!?aine clue! ion whcihcr lhc longs-terai
dyi?<llrnl .  af !vl!te!' Icvcjs >VIII ch;ln<ge it
glc>1><tl !varmlllg occur  as sonic sc'ICI1tlsf.i
jni' 'cl !el.   h.In!<Ill<i wc ter levels «BI'1
suI?Sccjucllt ch!Ingc! n! h!ll'!Its!I pl t'scl'll
ch,!lien<res In understanding the C!rear
Li!kc!i ',ls Hl? Cco!ysl'<'ITl,,itl,ttcrries Iol'
ldC1?Tllyl!?g, p!'<!TCCT! Bg hind in!11'I;lgn'lg
nearshorc h !I? ir;Its may have to bc;iltcrcd
,ls w; Icr level! ch«I?gc. 1JSCT gri!ups will
need I'0 a<l;lpt t<i chant�"Ini" wHtcr level»
;I B cl B'I !I y c 0 n s I d < ' I' d r eel gc I I I gi <in i I
dcvelapmci! I ro m;iinr,iin I,o;11;iccess
durinir lo!v water level», F<jt!;Illy imp<»r;u! t
i! the need to minimi"c fi h h;ibir'ir

I Tip«CT,'i 'cls pc !plC !!ITCT CCOS!V!ii .'ITIS
«d,ljit to CI?HngiI1g tv!!ter lcvcl!i.



These arc  <>n!e rif th» in;lny issues rh«t
li!usl' bt'. Consldjcl'cd whc!E I'Asll laglIEg 11E»
Great L;!kes fi hery;1! an ecosysrcm, The
I;!rgc si=e of thc syslem;!nd Lhe
complexities rif thc la!otic coIBm!!nity-
jrom plankton up thc f<iod ch;!in Io
prc liiror fishes � -prcscnr !irjnificant
cIEll lien<res. These eh ill»LEgc!i !vl jl I'ccjU!rc
Wol'k IIEg;:!irlonr" 111U!Ill»lc jUI!sdlctlolES Lo
meet thc n< «d» and dern;:incls <if the grc;lr
rl i vcr!lty oj u»r. r grralps. If th»sc ch,i lien<re!
Hrc to be mel in the future, rcsc;irchers,
jlshcfy n!lint«gers '1«nd d<'c Is ion IT!ak»is !vij I
n< cd � CIEg!!gc N GT» lt I Hk< ! I»;1SIB-<vide
IBHIE!!genE»nt lit Its I Ill»st polclEtl<11.

Research, Fijsheries
Management and
InvoIvement os'
Decision MakeI s
F!sh»I 1»S I' .'!»Ill ClE illacl !11'al'I'alit B1  n't IS.i'LI»s

Hl»c I" 11 cly k>Call"cd To One HT»a OI HTOLIIEd
onc species. Thc sheer si=c, ccol<iglcal
c<iBEplexity;!Bd divers» u c  <>f rhe Gr»at
1.;!lees »cosy»I»In m;!ke it. dif'ficull. for
rc c,!rchers, IB!!IEagcrs;«nd deci!ioIE-IE!akers
t bink ingr hohsl icl«lly,!boiir the Circ;! t Lakes
l»a!in. With I!vo diff»r»nt countries and

ITLL!lt lpjc ilg»IECles 1!A� ofganl" ilt!<!T1S
Icsponslbl . f il' tlE» Crit Ht 1 Hkcsr p 'ill!. Ical
jul I. dICTIOIES an j !«OCIHI C«lit!!I <'S ciln
somerimcs cr«;!re dijficult barriers to joint
oi' Sh<l «s»LI BEHBH<"cl!lenl!

Ml«ny IA!pedlBE»nts to t'cosy tel>!
m;UEH<rement Of tiSh»ri»S ariSe in WOrkin<r
11CI'0!i!i IBL«l1 !pl» !Ul I!diction  !!lid IIEtcfes'I !,
Very dij'ferenl vision   ir g<iLLIS For Grrcat
Lakes fishery m;inarrcmcnt iB;ly exist, F! en
vali 'I c <r >His sire ilgfeecl LI jio!E, the IE»ccssar!
res»!rch <ir inform!ltion lo gcn< ri«te;Ection
Ol iIEfol IB»d BEHBH!<r 'IB»I'll Cl»C IS!<	'ls IB ly bc
I,«ckin~ . Finally, man;lrrcmenl rlc  i ion»
m,ly require I.r;!dcoff, bctvyeen short-term
;!nd Ion< -tern! l»»I>ejits. <!MHI!y «ffort»,
Hgl ecln< IEIS '!!IEd < trgluEIZ'!El«on  hl«vc bee!I
d»sirg<LEcd r<i ovcrcol»e lhesc mulri-
!Ul ISdlCT!onill l»>11"fl»l», HIEd ln,1Bv SLICCCSS»s
hav» Iit'en. d icl,«IB»1'lied Iln 'I r!ch lev 'd,

itlslfcgr«C plilnnllEg cfjo> IS  ij 1! «c Crl'cat
Lakes FI l'!clny C.ommls!ion hilve luded In
c 0   i I d I IE H 1 I!E g I'! s h e I y I!! 1! B H g e !Tl » IE t
!IC I Ivl'l l<".i H«Ed w I I I CO!ET!!En» T i p lily <UE
lrr!p il'lilnt T<!lc lrl 1'Ulldln<" CorlEsen!us;lnd
fcsoj! Ingr conllict.

The lone-terra effects of lire der!me oT frioorero, an,rn>pottant Great Lokes o~aanrsm, are sti«L ur ra oivn.

«I! 11 1 I v!g  . IB» !Et'.

In »CosyStein BE«in<!guin»«EL, Tes»HTCIE»rs Hnd
managers must work b»y<HEd Ihc Girc;it
Lllkes, Lli l jerst'1«nding !nial!Ed fr«br!i «I I»sr
w cl'I!! IE ls L!!Eel a B1L«ltitud»  if sm,«lier

veri!»rsh»cl» that fccd int > the larger C >rear
L;!kes 1>l!sin. «Moreover, they must think
I?»yond Ihe will<!f, Co!ESIJ»TILEg IHnd li!ised
i s! les, SUCIE HS lillEd U c j»ri!CTICL'.S, eroSIOIE
 rcsultiIE<gr in scdiIB»nl ata!n of Lvatcr!vays!,
p >i!ET s!IEd IE >IEpoll it j» >Ill«I IOIE. IlnpllcariolEs
of sue}i I'l!IEd bilscd ls.iuc.i !Te just' ils
con!pl«x an ] vary,!cross rcgirin:11,
' lgr«CLIITL!l"11!!Bdl ul I >«n Sert!B'rs, ?OITlc  if tl'!c
n'!<» e obvi<ius iulp;lets have Iac»IE;:Lddressed
throu<rh the usc of gr»en belts, ripari:u!.
corrirl<irs and controll in<> point !<aire»
poilu! i<in, bur pr<iblcm» such as nrinpomt
poilu non Ten!ain.

Interactions of the jishcric! erin!munity
fronl predalor! t > forage fish � mlisl I»c
coIESIdefed, 11 Lv«II be lmp<irt'lnt to
Linclerstand llf» cycle , p<>pularion trend»,
1!nd gener;11 he,lith of individual speci» ;
this kn<>wl»»I<re I» critic;ll t<i LHEJ»r t<UEdinri

the Iarg»r f'ishcry community picture.
Ljnderst«ndin« lhe Great L;lkc! bi<itic

con!lminity in its entirety !vijl «Iso I»e key
I 0 Un»1 '! SLHBdllEg LIE»se flslEerlc!
COIBITlL!B I t les. <Ma!Ey C<>BC»I IES '!IEd
rj!I»SI l<>B  rcn!i!In !lb<>lit rhe long-t»I BE
iIE!j»HCIS of ex<itic»pecles intr<i<luctions,
dc»I!Be.i 0'f Cel TILIB kr'y 'IE!itive�! l»clEI'h!C
::0 pl'nkt n populati ns: ch as 1!ij> Teiar
LUEd Lh» reSurgenCe Of fiSh-C lrin<r blrdS.

Much I! unknoivn abour h >u lhes» factors

;«ftccl Grr at L«kes lisheri»s and fisher! s

PccisioIEs mad» l»y fisheries man,«<vers
affccr,l lvicle diversity oj' stakchr>ldcrs.
U I i d c r S T 'll B d I lig   I H k c h 0 1  I e I v il I u c S
including These user <rroup» in the dc  i i<>n
Illslkll lg j»TOC»!iS, HIEd Bier'tin<" us»I' Ilt'eds
!vithoLLI comprol Bi! intr ecosystcn1 hc; 11th vvill
co!EL!LE I» t<i pl ove very diff!cL!I L, Rcscafchcfs
HI!d mani!gers must undcrsrarid the diverse
people ivlui ullhsc Cire<a I Ekes resources�

A.stuo'eni researe!ier surveys native eiayrrsh in the 'es
Cheneaux region of rionhern Lake du>on to deternnne rhe
extent are invasion by the exotit rusty eiovf>'s!>.



BHI H	1<	 Olgi	11''cult!B! coniuEI]C to bc 8!
f;icrof ii! rhe iil! inEHT<" success of ec<>sy»tern,
bHSil11vldc, t>J !v<!TCI'»IECCI i!	!n'i!gcll!I nl'
I 0! 11<it IVCS.

Se
Ti> e
<e<J

c>i dlffcriiEg levels  Ef piiltlclp>!rit!J'I cuEcl
methocfs by !vhich they p<irtlclp;!rc, a! vvcll
as their v;ilue! iuEd,ictions t liv;!rd thc

fls he f I C'.i. ivi !1 fl;1 <'I !1 g fol Inc I ca»I l>g ly
cl Ivcl' c usel gf<!Lip valilt'! IT>ay be difficul!
and provide conf licring biirclens for
n!811'cEgeTS HJE l leSecllCIECI ,

The i!sera range fixlm iho!c !vho catch fish
in quaiETJty< SUCh '<!S COB1B!c'! Cicil fLihel'.i, tc'I
rho!e vvhc> <!0 to peat length» to catch 'i
single tl.ojEhy fish.!Eoine v,iluc h;!rv<.sting
fish for consumption vvhfle «rhcrs 1!c lieve
strongrly in releasing the fi h that fl!cy catch,
PI!01<!gICHIIy< IBHB'i!ger» C<!B. Chot>SC 'to
m<UE<igc f'<!r either large CatCh rateS al ih»
expense <!f »i"e Or to <rrovv tr<>phy-si e tish ai
Lhc cxpcnscof losin<r laarveslfible I'ish ro
natural mortality. Ho!v to Hlloc itc fishcrlc!
{ HIEd I cli!tccl !11.'ln>lgcinent cjccisiolE I HBEol tg
v;!Bou! !port and Conuncrci;:il user <rroups
CHJ! b< come;I cliffic nit clecision for managers.
!I IC>uld c!. 1!EH!Eager Chon iC OBC I ype

n!HIE !<<elf!ent  'Ivcl thc olhcl .' Who  Iccidcs

bo'<V to 1!!HJErtge it pill!lie IC'>i ILII CC V< bCIE
C<.>JEflicting value» cxisr! Who decides !vhef1
ro I>! HIEacg>c only for. t rophy fi hes.' Wh;ir i!;i
rr!phy fish! H>!v sh!ul I decisl >IES ill !I.lr
»ipoi'1 1!nd coll!B1el el<81. g>CcaT Il»C illEd
Icgr lliitlon,i 0!'! I'I'!e f !»1 iCI bL BEctele WIEHT'
tyj!es of co!>1 inerc lill Tlets 'ill'c 1!ppToj!l la! c for
huvcstin<> fish! Should»porr,!ntrlcr» be
i! IIOVVCd n'I utlll:e ll've 1!cut' OIHITlflc!'cil. I .Hli.i

only! If grc«r !hould be restricted, !vhich
iv<at<.l' i Hi'O'. affected! Who <lee ICIC i.'

I'inally, !vhat is knoivn;ind und«rsr<><>d
! crr;!I'ding thccco!yst'cn! «Bd Il s t.lsci'  can
Chi!IE<'c HT '111y I '!inc. I   Ipul>il.iOB CyCICS Or
lll iclLII!tlons, 1Eciv L1lscases of. IIEI! OducTIOI'ls
of new  pccic , habitar los! <>r b;il ir,ir
improvements, i!ngler attitudes or
rcsrrucruring state/provinci,il agencies i!rc
CX<implcS Of v ry fciil Cl'1'EngeS I'IEHT C tlE
h!j!pe@quickly. Thc»cch;HE<re s<>mctimes

have Lllij1l edict'bjl  'ffccTs 011   Il'ear L;ikes
fisherics and fishcrics m<in>igcn!cnt, but
they JTII.I!t be colESJdci cell

Ol 1 '1 IOC'! I level, rhe !1 Lllrlbel; «Ctl V itic'», iMECl
11Evolvclfl .'IEI' of !Eon-]>1 of!1 Ol' pLIbllc >va-
tcr hcd or«,ini=.;irions in rhe  >re;!t Lakes

I'eglolE 11'c! i inciec!sed dl"cui!HTlccljjy, TIEc
mission of ihese !vatcrshcd organi:ation 
typically Involv<.! developingr linkages;UEd
p;!rrner!hips bet!veen ovcrnmcnr;lg«n-
ci,, fishin�rgani=a!i n., iv,!tcr quality
Cntitie!, Ol any <>rher publiC C>rgs!J!i'atiOBS
or individuals to tackle challenge! inv<>lvcd
 virh issues on; ! vcatcrshcd s 'Hlc.

Sc>IE!e st i!le itgencle'i, silch 'I'si TIEC Ivf !eh lgiln
I'>cj;irTI!!cnt ot Niitur«1 Rc oufcc , h;!vc
r«!trucrured !heir f'isheries m,!n,i«emen!

UIEI 1» to co!Bc ld<' !v i t h  v;IT ershcd

bt>ulEdar les. They have IcOB<ilnl::etl
Carry <!ut;i SCSSB1ent», ! e»e:!ICIE, HIECI
I!Ei!I!clgeif!ent v rlthiiE thc c<	1!ex t of cnl'll .'
I I v c f sy ! I' c 1	»i 0 I ! v !it c 1 s h cd s iuE cl I b c! I
relation to th<. brc;:! t Lakes. The logistics
i!f cill'ryln<' OLI I 1!Eal1i! gei!ECIET 011 i!
!vatcJ-shccI Ic cl c;in be cliff!cult duc to

c.:o!T , trilvc'I, >incl coll'iinllnlciitiolE, bLJf.
deci»ioIE-JEEI!kcl's I Ccog<JEI2C !'ht' In!pol"I 11ECC
of mOvlngr ln<an<agcm 'nt ln thi! rlil'CCt'IOJE.

Bf-natioJE>	 t>r<>i!ni:ations such 11» the >rc;!T

L ik«s F'i»hery Commission or tb<.
IJE1CBE'1non>il ]c>iJ!t  ..OIBI>EissioJE continue
! 0 bL!lid OJE Sl JCCCS»e» iJE bl'Idt!Int' Iht' giij>s
1>cf >veen ii I>!UIIllude of dlfl '1'cnr Hg 'IECI< !
1!ncl ol'gi!IEIS>ITIOI!S I'c»tpon»fble fOT   II e'll.
Lakes management. The  Irci!T Liikc!
Fishery  .-Ol!!in!»»Ion. 118» tl adITI011i!lly
<!r<'ln tse� the 'IT!LII I!pie»ti!kehtilders i>IEd
1!geiEC lc>i To >vol'k 'c1» Iakcvv i i It. 111«niigcn!clEL
C <BEm.! ttce!. The� c COB'I IYII I.'1<".CS .'ii !1!Te

111fCII B!atlC!IE, create joint IE!c!IEHgcl!!cn<'
objectivcsr ancl >vork coOpc!E!tivcly rO
lich lave I«»< Ills <HEcl evaILlale thcnE. BJ-

Nc'rv' J11c!IEc!gctalct11 TcchIEologlcs Hl lcl 1 'I 'll!
fol lnakIIEg dec i<uon   vill bc IEcCc silty II I
J I! >il'!>Iglnf' ol'I cil I ecosy»tel>E of b'i!»UEvvlcjc
SCc! IC. TIEC HCCtll <1Cy 111ECI 1'IBECli!ECSS
infOrm;!tion vviII bc Criti -;il ! 0 niakin«

informccland sclenrifically sound
 Ice!»<Ion»r. Advt!Bcc>i IIE I'I'sc>ITCIE >UE� JEC>v

1CCIEB BIO«le,i IEEay i'I I IOVV fl'li'I!E "t<<L'1!i I  >
collecl Ii!cfeas! IEgl I ciccLIfatc c!!Eel TCHI
1 I I!! I ' d 8 1 11 'ri IE < I I n f 0 I Jn <1 1 I 0 D. Tc g> 8 r� I 11 g>
 >Teat L;ikcS prcd;itor SpeCic», fOrage ba»e
or food iv .b», Yhc t>pportunlty is f' or !nore
e I f I c I c B 1 BE 8 n 8 g> c n1 c n 1 d c c I » I 0 I I s I f!
! Capon se I I! an ever chalEg<IIEg  .Il'ei1t
LiikC» fisher'>L

IV I 8 0 y 111 'cl IE I! g C r S 1! I'<' i1 d V C! c '<I T I B g c! 0 Cl
acfoptint> adaptive management  tratcgics.
The c 011 ccp t bch I Bd LILI'l!I!'1' lvc nian «grc
ment 1  t<> allO<v m,uE<itrcmcnr CICCISI<H!S

lo be flexible to the unknt!vvn. <>f;! con-

st;inrly eh«I!cgringr  >rei!J L.,ikt.s cnviron-
i!!L'rlt. Fof  'Xai't! pie, 1!d' ij!B vt" I nari>!get>Ee 1 it
IEBBC'IplC» '!nit<1'lt >I'pply I<'I 1 he I!'ITVC  L !.  gU
laiions for; ! particul;ir fi!h. In this sce-
BHBO, iflanilgenlCJEt dCCI»ion  *il'CC In',idC   ln
thc bes1 j!oss>blc I:csci	 ch i! J!d sic'icIEtlfic
inform>itic>B;! vi! Jli! ble. iM>!Barger» clo!ely
monitor and cv;ihl;itc the imp;ict  of their
m;in,igemcnl decision! in rcI«tion to Th< ir
goal!, then. 1!elf!i t fcfrul,it!on» >Es IEcedecl
n> continue tt> meet m;inagcmcnt go;!ls
or <>bjecth e! for the fishery.

Risk.based decision making is, mother
loni thar manager» and decision in;ik .r!
C!!D. LI!C in 1!Eclnaglng 8 vcr<> Col!!PICX  >n >1'1
L;lk<'s ecosysteJEE. 111 fl hei'Ics llEHIEHgc-
Int'nt, !'hl! ilppn>ach dcpcncls on the TCCIE-
BO4!gie  of fi»h popu l>!tiolE HJECI fish COJEE-
miinity mt>delincr. Using computers and
systems mocleling, rcscarchcr  <ind m;UE-
Hg>CI's fill!. I!!;.Inrigel!leni Sce!'ial. I<.'Is 0!. Op-

tions ci!Ecl statistically a»sc»» tlEC!.Isk !.c-
I;ited ro rhe uncertainty of rhc biologiccll.
;!specr  Of rhc fi hery. AIThclug>IE ir may nt>t
I..e pos lblc to lindcrst.;u>cf  .treat Liike 
CCOSy icmS pCrf  Ctly, risk-b<»cd dcCision
m:!king allo!vs decisions ro b . in!!dc
!virhin tl!e tice< pi'able T<1IE<g  of li k that
m;UE;ig< r!,!BLI iisers are !villini! to take,
hase ! on !VI!at inform'ition i! knorvn;md

th<.' CSI.IJBHICCl I l»k» Of UI!kJEo!vn>«



Angler Licenses Sold

ac cch «a F chh'c <v al'tr hh 'cc 70

MHIEclg»IEECIET Orl a jell'gc!r CC<!.iy»TCITI »C'cll<c
cillb; '; eh; !I ngcf;cin t! c Gr',T

Lake» f!»hery. 8<IV!Ulcc» in rc »clrch, im-
Pr<lvcd tcchnologyr an ] nLT< fishcri»! man-
clg»II>ent t»OIS IT<a'!c I'IClp nlcnlilrg!CIS laid»I-
!iran 'I !nld Ininlagc the con'>plexl tlc» ol H
Great I al es cco!ystcm. I I»wc> cr, coordi-
n;!red, c»II <bor»Itive Hnd shar»J r>r joint:
nlclnclgrcnl»n'I will con! lnu<. To be <'!n< of lh»
mo!r import;Int b;lrri .rs f Icing th» furure
of flshcl lc! !Ilanilg!L!Tlcrlt: In TIEL' C!recit
I;lkes. p;1»fn-Ivi<lc man;I«ement  vill rc-
Lfull elhc collccl. IVL' cffolis of univ<'rslt les
cuEL1 <lgcnc.lc», I '.»CH'Ich<'I's, nliln I<"cr» 'IOLI
�»ci ion m,lkcr» of' stat»s, provinces, f<LI-
Cr:11 <r»1 crilmcnt» and tribeS ln T>VO ditfcr-
cllt c<?UOTI'Ics a cIE'IEIIcllgc !l lilt »jac!IILS to
cnl'1<11!culg and IEct1'el !eall. !ng vi»i<!IE !nl J
go;11»i Of CXI!l lnrg Orgillli':ITIOIE»  UCh 'cl»i tl'le
Grc;Ir L:lkc! Fi!hery C c>mml»si<nl.

Yel IEE'IIIE'ilg»IE>»II T o'f thC Gr'rcilT Lclkc»
fishery Is not just thc rol<. Ol r»sponsilni1 i! 1
of a«cncies or m;inn< cr»: it also incILIJC»
11!C Ve'itC 'I lnlCIL»l' nld jl'rrllClj?Htl»II Of
G r< at Lak cs user gn >u ps.

User Groops in Great
Lakes Fisheries
Management
TO k	', ll>'Inagcr» I'CC»goISC that Ininl<l<" Ing
fi!heries t<y<vilrd Oj»limum!!I!st@i<?cd Yiel.l
 C!!>Yl mcly bc unrc;lli!tlc in the sen!c of
;>ttcn>pting lo measln L, Lju;n>Iffy anrI b Ilcnlcc
nl;ln;>gement»rratcglc! ro maxinli=c fl»hcly
bcneflt» fee»I»gfcalr»conon>ic;ln�

ci I« i "; I I f r ea .h f th. m,lny
diver»e stak»holder . II»wcvcr, thi! C!c>Y
pllilos<!jEI>y remains ln j>rrlcticc, H» m,ln;lrrcr!
WVO!'k 1» grclthCI' »OC I 'r1<?gIC<ll and CC»n»ill IC
LII>tv fl om r liv rs< srakehold»rs and in! egrarc
Thi» int'ormation Ivith biolo< ic;Il;lnLI
ecol»gtcaf 1' ICIOT!. Iris'Inagclncnt <r<?c'll! cll ICI
outc<>mc» !�11 rcf1CCI;<tt!rude» tovv;Ird
I'n'rlnclgu!g Lllvc'I,ic IILjuilTlc I e;iou!'ce» fol'
diveTsc»t;lkch»IJ»l' va1<!c! !nld il»cs uld
diverse fishery bcncfir», A m;lna«emcnt
ph1 lo ojlhy ! h'cl't spec>ksi to dive! sc»loci
multiple villuc! and uses dern;loci» that
st;lte-, j?rovilECIHI-,;n>d trib;11 sport, ch;ntcr
an > commetcl;11 inter»!rs all bc i>?»luded HIEd
lnVOIVL'Ll ln 11>':InagclllCTI  I?I'OC» S<r» cln<1
LI»ci»i»IE». Cooper>I.ion;ln� co<>rdin;ltion
<1111»1 «r 'TC!rC!IZCbcl , TIEanagCI'.i, and JL'L'Is'i<!n-
nl;lkc!! >vill be e»»cnti;ll. IIE addITIOIE,!»cr

group»;nl J thc < cner;11 public will need to
t;ikc morc respon!ibility for their ilcfions
tow,lr ! thc f'i»hcrics resource, involvin<r
thCUISCIVCS in thc m;ln;!<remen! pr»CCS»,

I jiv<'II!e gl<!upsr inld our;nil::iltlon» <'xl»t t<!dcly,
foc isin<r <81 int»rests rcl;IT» J to !almon;lnhl
st»<. Ihcad, t n>ut;uld trout h;:lb!tilt, 1';1!s, pik»,
111< lskellun<rcr willi<"1'e clncl 111 >r<'. Maily of
thc» .' grolip  Invest I c!i»UTccs 'rind ene'rgy ln
	 J vociltlng fol' iI>crea»cd or Jccl cas»J
r< g<il it!on <!r IIE nlagcl>le!ET Htt»ntion u>ward
spec iflc !pcclL». !'! Iso Invol »eel cll'e
profL sir>nal a»soci;Itious that »pe!1k f»r
ch,lrtcr;n>d commercial fishin« inrerest»,

Th» !rib s'11!o investconsiL1crablerc»<nlrccs
»pL;!king for;nld protecting the inter»st  of
tribal I'i!h<.rs <vhcth»r they are»por ,
 U I?'il»TCOCC  >r CoillnlL'!'C I ill.

1'ublic involvement in thc processes of
C!rccu Lakes fishery man;lgement >vill be
critic,ll in rhL lutlire. Many a«cncies
I'CC '!gnl:C 'the Villi<» O'l hi!VInr" 'cll! CCILICrlTC J
citi=cnry involved in fi!h»ries decision-
'!Euclk<ng pDIcc»scs. Vol' cxalllpl» th .
Mich i< r� ln I '! Cpartm cil! Of j!I:I ur	1
R . Urccs ha. '   Tg,' n !»cd cln".. I I; I 'Is< I y
 L'nil» fol c'lch of thc G!rent Lakes bol'clerin<r
thc»late. The agency sh;lrc» bi»1»gici<1
inf >mlati»n;nld m;ln;<<cement Option» I»ith
lhesc;Idvlsory gr»UPsr,nld th< ahlvisr>ry
gr I < 'I U p   I C 'cl I n, LI I '.i» U» s r cl I <cl C I C 'cl I c
1»collnncndil!'Ion» fol lh» Hgcl'lcy on Tvh!lt
mana<cement option»,lrc bc»r lor the
fishcric  aln<1 thc publlcs vvlu> u»c the!>1.
Wi»c<nlsin ho»r!,l similar 18 occ»!, all< Twing
public;>nrl orgraili:,Ition;>I rcpr»»enrativc»
t<> vote on issues Hnd prop»!",	 »cnt forth
1!y u!cr <croup», Th» Ic»UI » of this votlncr
proc css h  lp rru id» Thc nl;ln,i gem cn t
dc»is!on! ol Wi»con»i!E cl cncic!,

C. I I I ' c n i 11 v < > I v <.' nl » n t   r p p o I' nl n 11! c»
also cxi»t orl lake>VI<I», 'rcgl»nell, «nLI bi.-
natlonll 1<cvcl». TI'!c st,ltcs»ulroundling
Lake I!hlchlgr;IIE h;Ive jointly ho»!eel seve!Ill
Ii!kc vide '!nd Inter!t<ltc ITleet!n«» on

mcnlclgemcnt i!!u« »uch as ycllolv p»rch
decline !lnd !;11 monid !t<!c kin<!. The G rc,lt
Lilkcs FI»1>erv Gomllll»sion, on. cl

n;Itional level, i! prim;Irily suit«cl ro
cn>»»-bol J 'r coal lllunlcill1 on <lnd
co<!p 'r'll'loni ildv 1!ol y con>nil'1'tcc!i fol'
each I;lk» involve the pubh< and u!cr
gl »Up» I»pfcscntlngr»pol'T, charter< cl'nd
ConlnTCTCiill COIT>TIEl inlllC ,

!ilinors 749.091 9,167.808
jr!816f'!8'+.'i'<."ll::!c,' ' 'g'f&ffgi":;::;::: ec:;:.a6TR ffc�!8~"
!4!el!igan 1,251,146 23,370,478
;fvf jjf<ht!I<rc!'S'Se!g".:": i ';.'i';:::!1~AD!Qj 7/8«il';lily:::;::;*::: ~.-i::f'3'j$PP! If/."'
New yor.k 1,056,841 13,910,714
:Qh@";i'.:,:;:::;:.'ll:::::;:',:.,::,i':,';:::;!'",,8'3jf6@:;:;:::i:,::;::!'::,":: ',:,:,l''Nlf38;,'288a!'!
Pennsy!van!a 1,082.,850 19,454,282

!,EIEIl jeyi'i~s'i''n';:."i';':.;:.,:::::i:.'::; 1'vi<130l''2'18!,'::;:,,;::::;:,::,';:::i,:::;: 24'�49:'f'v'j':85'::;:::
To al 8,694,335 127,769,504

In reccn T yc lrs, m< >sr Great L lkc» ! Tare» have
report cLI  kc lines in f'ishin<r license s>lcs, an J.
ncltiollal sport. fishing surx eys sugrrcsl »imihr
dec Inlln« trcilds. I hc U,!, I'l!h rind XVII JIIfc
.'.service reports;I Zb pcr»cnt decline in the
nlmlbcr of an<rlcr! f'ishin<r U,.'E. ware!.  of thc
Grc;n. I..;>kcs since 1991. C rnladian official»
nots»imihr:nl<rlcr clecllncs in Gan;l lian
C!re,lt L;Ikcs <vaters, Ycr dern;Ind  on
fisheries man,!<remen! efforts continue to

nlcrc;:I»e to m»Lt Jl» ch»ll lenge» r !f cco»v! Tcm
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an increasingly important question: Who
will pay for fisheries management activities
if angler participation, and revenue
generated from this participation, continues
to decline?

For example, in the United States a
significant portion of fisheries management
funds come directly from fishery user groups.
In 2001, Great Lakes anglers in the United
States spent nearly $128 million purchasing
fishing licenses, tags, and permits. This
money is dedicated by state agencies for
fisheries management activities, That same
year, the federal Sportfish Restoration Fund
 money collected through excise sales taxes
on fishing gear and equipment! allocated
over $51 million to Great Lakes state
agencies, These two funding sources,
generated by those who use the fishery
resource, combine to form the primary
funding foundation for Great Lakes
management activities in the U.S. Public
support may also help generate funding
support for other programs, such as sea
lamprey control, from other budget
resources within the state, provincial, or
federal government,

Developing exact figures about use of the
fishery resource, relating sport and
commercial harvest to management
decisions, is difficult. Managers must
measure or estimate how many sport anglers
or commercial fishing licenses exist and how
many people are using the fishery. These
measurements are not always done on a
regular basis, or they may not always be
accurate or complete. Complicating matters
is the fact that not all sport anglers or
commercial fishers may fish for the same
amount of time, target the same species or
areas of the lakes, or make the same
decisions about how they utilize the resource
 for example, harvest or catch-and-release!.
The challenge then is developing
management decisions that are based on
scientific estimates of effort and harvest by
sport and commercial fishers.

More precise, timely information,
measurements and predictions regarding
recruitment, retention, and involvement
of those who utilize the fishery resource
could help to improve opportunities and
management of fishery resources.

Increasing efforts toward recruiting and
retaining anglers will become a more
important issue in the years to come, Many
education efforts are underway throughout
the region to introduce, educate, and
involve new anglers in the Great Lakes
fishery. While some fear that too many
anglers will increase pressure on the fishery,
possibly leading to conflict, angler
participation is a necessary element of the
fishery. Without angler investment in the
resource, financing fisheries management
activities will become a challenge. Even
more important, the public interest and
involvement in conservation of a healthy,
usable fishery resource could be lost,

Amid the complexity of the Great Lakes
ecosystem, stakeholder expectations and
involvement, and agency structures and
objectives, change will always occur. Yet,
some of the life of the lakes is amazingly
resilient. Great Lakes fisheries will

continue to serve as indicators of the

system's health and quality, Because people
value the fisheries, they have become
much more involved in fisheries and

environmental issues, In the future, state,
provincial and federal agencies will have
an even greater need to work together and
with citizens in formulating and carrying
out a common vision for the Great Lakes

fisheries and the life of the lakes,

How You Can Help Great Lakes
Fisheries in the Future

Become informed! Read fisheries-related

information. Contact science-based

organizations, such as your state Sea Grant
program or the Great Lakes Fishery
Commission. Support university research
about water quality and fisheries
management,

Contact an agency responsible for managing
and regulating the fishery, such as the U.S.
Fisheries and Wildlife Service. Keep track
of legislative issues and stay in touch with
your state and national legislators.

Become a member of an organization and
encourage that group to take a balanced
approach to fisheries issues, Join
organization and agency mailing lists.

Visit fisheries-related locations, where
commercial fishing is still active and where
sport fishing is popular, Visit historical
museums with fisheries displays and events.
Attend events that celebrate Great Lakes
fisheries and water quality!

Take part in activities to improve fisheries
habitat. Participate in clean-up projects,
stream improvement projects or other
activities. Protect coastal wetlands

 important fisheries habitats! or participate
in land-based habitat projects  e.g.,
streambank stabilization efforts or reducing
fertilizer/herbicide use! to help prevent
unhealthy runoff into our Great Lakes
waters, Join efforts in the Great Lakes to
help clean up an Area of Concern or
become involved in the Lakewide

Management Plans.

Be an informed consumer. Learn about how

to minimize your intake of contaminants
by properly preparing fish, Ask questions
about various contaminants, and think
critically about news stories you read.

Take everyday actions to protect water
quality and healthy fisheries: we are
connected to the Great Lakes through
watersheds. Choose, use and dispose of
home and garden chemical products wisely.
Dispose of used motor oil and other
hazardous wastes properly. Leam about the
impacts of exotic aquatic nuisance species
and how you can help prevent their
introduction or spread.

Promote fishing ethics. Learn more about
fish species, fish biology and ecology, and
fisheries management. Teach someone how
to fish,

Share your understanding of fisheries with
others � in classrooms, youth clubs, local
civic organizations.

Leam about rhe history and culture of treaty,
commercial and sport fishing. Read stories,
leam traditional skills and crafts  e,g,, net
making, knots, fish decoy carving!;
interview older communicy members about
fishing or preparing fish; leam arts related
to fisheries  e.g., Great Lakes songs!.
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Appendices

fry: newly-hatched young fish,

Glossary
abiotic:  AY-BYE-ah-tick! nonliving.

adaptive management: a style of decision making
allowing fisheries management decisions to be
flexible to the unknowns of a constantly changing
Great Lakes environment.

algae:  AL-gee! simple, photosynthetic plants that hck
true roots, stems, or leaves,

algal blooms: large growths of algae in a body of water.

anadromous:  a-MAD->a-muss! fish that migrate up
river to spawn, but bve in lakes  or oceans! as adults.

aphotic zone: deepest portion of a lake where light
energy cannot penetrate. Also called che profundal zone.

aquaculture: the cultivation of aquatic plants or ~

Areas of Concern  AOC!: severely pofluted areas of
the Great Lakes that have been designated by the
International Joint Commission for clean-up effort
upon recommendation by state/provincial officials,

ballast water: water held in a boar or large vessel to
help balance it.

benthic: refers to animals and plants that live in or on
the bortom of a lake or sea.

bioaccumulation: rhe build-up of a substance in a plant
or in an animal's body.

biomagnification: the process by which concentrations
of contaminants in plants and in animals are increased
along a food chain; organisms  e.g., consumers! at
higher trophic levels have higher concentrations,

biomass: the total mass oiall living things in a given area.

biotic: living,

carrying capacity: the maximum number of individuals
of a species thar can be supported in a given area or
habitat over an extended period of time.

common property resource: a resource owned not by
individuals but by the general public and managed hy
the government on the public's behalf.

community: an interacting group of different plants
and animals.

competition: an interaction between nvo or more
individuals or species that require the same limited
resource to survive; this interaction can be harmful to
one or more of the organisms.

consumer: organisms that eat other oq~isms oi plants
for nourishment.

conerminant: a chemical subsrance that is not nacurally
found in the environment, usually made by humans.

coregonines:  kor-eh-GO-neens! lake whitefl>sh and
their relatives including herring and deepwater ciscoes
 chubs!.

DDT: chemical contaminant, used as an insecticide,
that can build up in living organisms and cause health

problems. Banned by the U.S, and Canada in 1972,

detrital rain: dead algae and zooplankron that sink
down to lower levels from upper layers of water.

detritivores:  deh-TRY-ti-vore! small animals that feed
on decomposing marter and organic debris.

detritus:  di-TRY-tus! organic material that is either
waste material from an organism or decomposing p'l ants
and animals.

diatoms:  DY-ah-toms! single-celled plants with hard
"shells" of silica.

downrigger: a weighted device that allows a lure to be
trofled at a given depth.

ecology: the study of the interrelationships benveen
organisms and their environment.

ecosystem: all the animals, plants and environmental
factors that interact within a system; the living and
nonliving parts of the environment that interact,

ecosystem management: the holistic understanding
and manipulation of the Great Lakes fisheries in
relation to their interactions and interrelationships
within the entire Great Lakes ecosystem.

epilimniotn  EP-ah-LIM-nee-on! the warmer, buoyant
top layer of water in a lake during summer stratification.

exotic: not native; not onginally found in that area,
and usually brought in by humans, either by accident
or on p>lrfx>se.

eutrophic:  yoo-TROF-ick! a water body that is rich
in nutrienrs and has high prcductivity � often turbid,
with algal blooms and periodic decreases in dissolved
oxygen.

eutrophication:  yoo-TROF-i-KAY-shun! the process
through which waters become eutrophic.

fishery: the complex interactions between fish
population s! being used, the humans using it, and
the environment of each.

fisheries management: the manipulation of people,
aquatic populations, and/or habitats in an effort to
obtain the goals desired for that aquatic population or
ecosystem by its human members.

fisheries science: the scientihc study of aquatic  water-
relared! living resources of rhe world; the study of the
structure, the dynamics  or changes!, the interactions
of habitat, the aquatic organisms, and humans in order
to achieve the goals set for that resource by humans,

fish passage: fish ladders or other mechanisms intended
to allow fish to navigate around dams in order to move
up and down rivers or waterways,

fish production: rhe amount of new biomass of a given
fish species in a given area over a given period of time.

food chain: che chain of organisms which feed, in turn,
on each other and through which energy is passed on
from one organism n> another.

food web> a set of food chains intersecting and
overlapping each other.

forage fishes: smafl fishes that are preyed ulx>nby larger
fishes; i.e. bloateis, lake herring, sculpins, alewif'e, smelt,
and the juveniles of larger f>sh.

habitat: an area that provides life requirements such
as appropriate food, water, shelter and space for a
particular organism.

hypobmnion.  hi-po-LIM-nee-an! colder, denser water
locared at the bottom of a lake during sumnier
stratification.

landed value: price paid to fishers foi fish pru>r to
processing, wholesaling or retailing,

limnetic zone: area of a lake where light can penetrate.
Also called the photic zone.

limnology/limnologist:  Iim-I>!OL-ah-gee! the study
of/person who studies freshwater bodies/ecosystems
 ponds, lakes and streams! and the relationships
between their inhabitants and their environment,

littoral:  LIT-ah-rahl! the area near the shore that is
shallow enough for light to be able zo penetrate rhe water,
reach the lake bottom and allow rooted plants to grow.

macroinvertebrates: a small animal, able to be seen
with the naked eye, thar does nor have a backbone.

macrophytes: large, rrx>ted aquatic p ants thar grow
in areas where light reaches the lake bottom,

Maximum Sustainable Yield  MSY!: to prcduce the
greatest number of pounds of fish over a given time
with a given level of fishing effort; this is done by
determining the requirements of fish and the
productivity of the environment.

mesh size: the size of the open spaces between the
cords of a net.

mesotrophici a water body that has a moderate amount
of nutrients and moderate production of organic
matter; midway becween ohg>otrophic and eutrophic,

metalimnion:  met-ah-LIM-nee-an! water layer
between epilimnion  warm, top layer! and
hypolimnion  cold, bottom layer!, where
temperature drop-off is greatest.

nonindigenous: species that are bving outside of the
area where they evolved.

nonpoint source pollution: pollurants rhar do nor enter
the lakes at a single confined source, but iarher from
diffuse multiple sources such as agricultural runoff, road
salt and acid rain.

oligotrophici  o-h-go-TRO-fik! waters rhat are low in
nutrients and in productivity and are often cold and deep.

Optimum Sustainable Yield  OSY!: harvest level for
a species that achieves the greatest benefit,
economically, socially, and biologically.
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parasite: an organism that lives in or on another livinF
organism  host! and receives nourishment  rom ic, bur
gives nothing to the host organism in return.

PCB: polychlorinated biphenyl; a type of persistent
hydrocarbon that is toxic to some organisms and
bioaccumulates.

pelagic:  pah-LA!-ik! the open-water area of a lake.

percids: members of the perch family including yellow
perch, walleye and sauger.

persistent chemicals: chemicals that are nor
decomposed in the environment. Many persistent
chemicals accumulate in rhe tissues of animals as they
eat contaminated prey.

phosphate: chemical nutrient containing phosphorus
chat can be found in agricultural or induscr>ai runoff,
household wastewater and storm warer chat accelerates
che eutrophicacion of a body of water.

photic zone: area of a lake where light can penetrate.
Also called the limnetic zone.

phytoplankton:  EYE-coe-PLANGK-ton! small free
floatmg plants, including algae, diacoms and
cyanobacteria.

piscivoroust  pj-SIEVE-er-us! fish-eating.

plankton:  PLANGK-ton! plants or animals that
inhabit lake or sea and drift wich che currents; they
may have some abilities to move; they range in size
from single-celled plants or animals to large jelly-tish.

planktivorous: plankton-eating,

point source pollution: pollution that has a distinct
and identifiable source; it usually comes from a single
pipe or series ot' pipes,

pollutant: a contaminant or natural substance present
tn large enough quantities to cause a problem.

predator: a species that lives by kdling and eating other
prey species.

processed value: value of a commercial fish harvest
after processing.

producer: converts and scores rhe sun's energy and
nonliving materials into I iving biomass   cis sue!, which
is chen available to other organisms in the food chain.

profundal zone: deepest portion of a lake where 1ighc
energy cannot penetrate. Also called the aphotic zone.

reef: a ridge of rock or sand at or near the surface ot
the water that provides habitat for many aquatic plants
and animals.

rehabilitation: the repair of degraded aquatic.
ecosystems to increase their abihty to suscain aquatic
communiries and provide benefits to society.

Remedial Action Plan: a plan to restore water quality
in a severely polluted Area of Concern  AOC!.

restoration: to remm to nearly a formercondition or status,

risk assessment: procedure used to estimate the
probability of negative effects from a speci ftc source of
a contaminant and at a particular exposure level,

risk-based decision making: a strategy of accounting
for and eliminatir g risk factors involved with fisheries
management decisions, allowing for decisions to be
made within the acceptable risk range that managers
and users are willing to take, based on what information
is known and the estimated risks of unknowns,

risk management: che process of incorporaring social,
economic and political information with risk
assessment inft>nnation to decide how to reduce or
eliminate porencial risks for humans or fish populations.

scientific method: a systematic way of gathering and
evaluating information by posing specif'ic research
quescions, designing experiments, making observations
and measurements and compiling and interpreting
results to answer the questions,

sediment: the deposited material, both organic and
inorgamc, at the both>m of water Ix>dies.

spawn: to breed and deposit eggs.

stock:  noun! a group or population of a fish species
thar is different from other groups of che same species
 i.e. spawns in a ihfferent habitat, at a different time!

stocking:  verb! the act of artificially introducing a
group or population of a fish species into waters,
particularly to introduce new or supplement existing
fish populatii>ns or stocks,

stunting: reduced growth due co lack of adequate foixl.

thermal stratification: vertical layering of wacer of
different densities that results from wacer temperature.

toxic: a substance that is poisonous and present in
sufficient quantity co cause death or senous in!ury to
an organism.

treaty: a tool and process used by one government to
give its word to anocher government. The intention
of a treaty is to protect 0 particular inter-govcmmencal
ahrreement over a k>ng period of time,

tributary:  TRIH-bu-cair-ee! scream or river flowing
into a larger body of water.

trophic level: any of the feeding levels that energy
passes through as it continues rhrough che ecosystem.

turbidity:  tur-BID-i-tee! the condition where
sediment and/or other particles are stirred-up or
suspended in che water, giving it a muddy or cloudy
appearance.

upwellings a mass of water that has moved to the
surface of a lake or the ocean,

~: a region or area chat is drained by a river sysrem.

weir:  WEER! small dam which may be used for taking
spawning fish,

wetlands: areas chat contain a lot of soil moisture, can
support vegetation that needs wet st»I, and has standing
water for some part of che year; these areas include
swamps, marshes, bogs, coastal areas, and estuanes.

zooplankton:  ZO-PLANGK-con! tiny or even
microscopic and floating or free-swimtuing animals.
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Light Penetration
Sunlight

Portion of the lake
where tiiore ls
sufficient sunlight
for aquatic plants
to flourish.

Photic
 light!
zone

Aphotic
 no light!

zone

Diporaia'

8grrttof

The deepest
portion ortho
lake, which is
too dark for
most aquatic
plants to grow

.6 ji ttTIn!oyn

The surface layer of water that is constantly mixed
by wind and waves and is warmed by the sun, from
late spring to late fall,

The middle layer characterized by a steep gradient

in temperature and demarcated by the regions

above  epiiimnion! and below  hypolimnion!,
The metalimnion is the barrier that prevents

mixing and heat exchange between the epilimnion

and hypolimnion.

The deepest layer of uniformly cold water that

does not mix with the upper layers and has low

circulation. The colder water within the hypolimnion

is at its maximum density at. a temperature of

four degrees Centigrade.
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Sun and Voter  Thermai stratification!
Thermal stratification is a seasonal phenomenon that occurs

from late spring to late fall in temperate regions. In the summer,

the upper layer of water in the Great Lakes  epilimnion! is warmed
significantly by the sun. Cooler water separates, forming two additional
layers  metalimnion and hypolimnion! that are heavier or denser, During
the winter, there is no stratification as the lake cools and the overall

temperature of the lake is more uniform,

jF'ood Vfeb

A Food web is the pattern of relationships in the feeding behavior

of organisms in an ecosystem. Because organisms each eat more than
one type of food, a food web consists of many linear  and not so linear!
chains which interlock to form a network through which energy

and nutrients are transferred. Distinct trophic  feeding! levels are

differentiated by the type and quantity of food. Three major types
of organisms are involved in the food web: producers, consumers
and decomposers, which all feed on more than one type of food.

Lake Zones
Generally, the lake can be divided into nearshore and offshore

habitats. The nearshore  littoral zone! habitats closest to the edge

of the lake have the greatest light penetration and, due to their

proximity to land, receive the most run off of nutrients and other
materials from streams and rivers. Offshore  pelagic zone! habitats

include the uppermost. portions of the open water of the lake, as

well as the depths. The pelagic zone is the open water area of a lake,
away from the littoral zone, In the pelagic zone, the uppermost

portion of the water is where light can penetrate and foster growth
of algae and other forms of open water plants and life. Some adult

fishes, such as salmon and lake herring, spend much of their time in

the colder regions of the pelagic zone. Other species, such as

smallmouth bass, prefer to spend their lives in the slightly warmer

littoral zones. The benthic zone includes the entire bottom of the

lake. In offshore areas, the benthic zone receives no light. Howeve~,

near shore, the benthic life may benefit from light that reaches the

bottom of the lake.



RefatianshfP to Humans
The Great l akes provide an important food
source for the region and the country. As such,
the productivity of the lakes depends upon
a variety of human and environmental factors.

The food web and interlocking food chains in
the lakes are complex and ever-changing.

Sola," tadiatton

Emergent vegetation
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Fig, 2
 irate: tlat drawn to scale. Scales range

from 5 - 1,000 limes life size,!

Fig. l
 Note> iyot drawn to scale. Scales ronge
from t0,000 - 20,000 times life size.!

Zooplankton Key

Phytoplankton Zoopkznikton continued

Description: Microscopic to visible floating plants;
found io deprhs where light penetrates water,

Adult Diet: Many omnivorous, eating algae,
detritus, rotifers, protozoa, other crustaceans and
bacteria; some, including Cych>ps and lwptodora
 water flea!, are predators which grasp their prey.
Opossum shrimp, daphnia  water flea! and rotifcrs
are filter feeders, srraining food from the water.

Examples: Diatoms, green algae, blue-green
bacteria, protists.

Zooplankton Habitat/Behavior: Found rhroughour Great Lakes.
Make vertical migrations daily which vary with hght
levels, season, and age and scx of the individual
animal. Most migrate up as darkness sets in and
return to deep at dawn, though some species reverse
or twilight migration  at dusk. and dawn!.

Description: Microscopic to visible, free-swimming
animals; includes a variety of types.

Cladoceranst Water fleas such as Daphnr'a,
Byihotrephes  ongimantcs and Cercopagus pegnoi;
bodies have hard shells, branched swimming
antennae; large eye.

Copepods � Oarsmen cyclopoids and calanoids!
cylinder-shaped bodies; long, segmented
swimming antennae.

Malocastrans � Mysids such as opposum
shrimp; 1 ! pairs of jointed legs; look like
miniature crayfish; stalked eyes.

Rotifers � Rotating hair-like cilia at fn>nt of
body.

Protozoans � Single-ceiled animals, such as
thc amoeba and paramecium.

CRE ~ ITS. Produced by Michigan Sea Grant www.miseeagrant.umich.edu. Copyright Michigan Sea Grant College Program Regents ot the Umversity of Michigr

Phytoplankton Key

A � Dlno >ryan spp.  a chrysophyte!

B � Stephanodiscus spp.  a diatom!

C � Pediastrum spp.  a green alga!

D � Rhodontonas spp.  a cryptophyre!

E � Ceratium spp.  a dinoflagellate!

F � Melosha spp.  a diatr>m!

Gr � Diporeia spp.  a crustacean!

H � Diapui>nus spp  a copcpod!

I � Philodina spp.  a rotiter!

! � i@lysis yelicta  a malacostran!

K � Daphma spp.  a water flea!

Opossum shrimp  Mysis relicta! alsr> make these
migrations, but may be considered more benthic
than other zooplankton, since they are more often
found near the bottom  benthic! during the day and
are found in the hypolimnion  deepest layer <>f cold
water! during the summer. Opossum shrimp
reproduce in fall, winter and t arly spring, then carry
their eggs and young in a brood pouch for up to 3
months; young leave the pouch when about 3-9 mm
k>ng. Opossum shrimp and mr>st other zooplankton
are important Food for a vanety of fish  especially
smaller juvenile and forage fish! such as lake trout,
lake whirefish and chubs  ciscoes!.



I ~ Pacific Salmon
Description:

Chinook Salmon � Adults about 36 >n,, 18 lbs.; black
mouth and inner gums, anal fin with 15-17 rays, black
!<pl!t'< all over tail.

Coho Salmon � C an reach about 27 in., 6.5 lbs.; white or
gray gums, anal fin with 13-15 rays, black spots on only
upper half of ta�.

Chinook Salmon
 Oncorhynrhus rsha<oytscha!Lake Trout

 Salvclinus na!naycushlLake Whitefish
 C:oregonus clul!eafor!nfs!

Adult Diet: Alewife, smelr, orher fi!rage fishes.

Description  Often about 31 >n. anJ 10 lbs., but can
grrqw much larger; scattered light spots on Jaik body;
forked tail,

Description: Usually 17-22 in., 1.5-4 lbs,; silvery
with pale green-brown back; adipose fin.

Adult Dict: Forage fishes such as chubs  ciscoes!, lake
herring, sticklebacks, alewife, smelt, sculpins, and
macroinverreh> ates.

Adult Diet: Renthivore, plankrivore; feeding  !n
Diporeia, some small fish, anJ fish eggs. Coho Sahnon

 Onc<rrhynchus ki su eh!
Habitat/Behavior: Benthic; spawn in November and
December usually in shallows; found in schools; found
>n hypol»nn>on in summer where they range broa'diy,
and move to shoals in spring. Important nat>ve
commercial fish, sometimes caught by sport;!ngljrs.

~ x ~

Lake Herring
 Coregonus at cd>!

Sculpin
 C:at>us slrl!.!

Bloater  Chub!
 C.r!regr rr us h ryi!

Yellow Perch
 Perca Jiaoescens!

Walleye
 Snzostedion  ri treu>n!

Description: Usually 13-20 >n.,1-3 lbs, but can gtow
much largr r; dorsal fin with spiny-rayed and si!fr-rayed
sections; large eyes and white tip on tail.

Description: AJults usually 6-10 in.; yellow belly and
dark vertical bars on s>des; one spiny-rayeJ;inJ onc
soft-rayed dorsal fin.

Emerald Shiner
 N<rtr<rp s atheri n rides!

Brook �-spined! Stickleback
 C:ulaea mean>tan<!

Adult Diet: Forage fishe~, aquat<c insects,Adult Diet: Piscivore  fish-eating!
sculpins eat plankn>nic crustaceans >n Jccpwate>
areas, and aquatic insect larvae inshore, Other
sculpins eat mainly aquat<c insect larvae and
crayfish.

Description: Smail fishes which ~erve as food for
larger fishes, including sculpins, bk!arcr, lake
herring, brook and nincspinc, and emerald shiner.

Adult Diet: Mostly plankton, insect larvae, some
ben<hos; larger species may take small fishe~,

Sticklebacks  Brook and Ninespine! � 2-4 <n.;
small, thin fish; dorsal spines unconnected by fi
t issues. Litt< iral, pelagic an J benthic; spawn in spr
i>r,suminer. Some huild nests of sticks or weeds. Q
aquatic insects, pl;mktonic cnisraccans.

Species characteristics:

Rainbow Trout or Steelhead
 Oncorhynchus mykiss!

Brown Trout
 Solo>o trutuz!

Description: Usually 20-.30 in, and 6-10 lbs,; light
boJy with dark spot~, side has pink>sh band.

Description: Usually 20-22 in. 1<ing but can grow much
li>rgc>; 4-5 Ihs; dark crosses or checks on silvery boJy,
tail w>th <>ccasi<>nal dark spots, 10-12 anal rays.

Adult Diet: Invertebrates, plankton, for~ge fishes.
Adult Diet: Smelt, alewife, other forage fishes,

Habitat/Behavior: Pelag>c  open-water! but aLso fi>unJ
in benthic and shall !w inshore areas; potamodromous;
spawn in late Fall or early winter when 2-3 years old; do
not die after spawning; not native intro Juced into
Great Lakes region.

iieX gan part af Tr!r! Lrre r!r the takes, i!>r S»ar> oanx ar! > arandon sc»>oeder, Michigan State University. Mau Ex en< an B rse m E-24<0, s-zoos, >s >C><u r>os-s !o

Habitat/Behavior: Moderately shallow waters ichding
rowarJ benthic habitars of inshore  l>ttoral! hahirits;
sparvn in spring or early summer in river~ and lak'es
 >vcr coarse gravel or mcks. Found in turbid are!>s',.:and
use plants, boulders, sunken trees for cover; couunonly
caught in ~hallow bays, nver mouths, and Lake Er>e;
popular native fish.

Habitat/Behavior: Pelagic  open-warer!; spawn in
rivers, streams  poramodromous!; enter rivers >n late
Octi>hcr thn>ugh carly May; spawn from late December
rhrough rhe spring  m<xstly in the spring!; J<! n<ii Jie
afrer spawning. Not nat>ve to the region � >ntr<xh>ced
into the Great Lakes  rom thc Pacific Northwest,

Habitat/Behavior: Ma>nly benthic, hut may hc f<>und,it
varu!us depths  peLagic and l>ttoral!; spawn on rocky
reefs Juring November and Dcccinbcr, A variety or
stra<n calleJ siscowct  or ' fat trout" ! is found in
deepwater areas <>f Lake Superior, anJ another va>iery
or strain called "humpers" have a different, humped
body shape,

Habitat/Behavior: M >dcratcly sshall<iw waters ten Jing
toward bcnth>c habitats ofinshore  littoral! habitat!;
spawn from late April through early May or mid-June
 depending on lake! near aquatic plants in shallow reeds
or >n coastal lakes. Fee J fr >m mid-Jep hs to near rhc
b >tr >m in .suimncr; thc has>s <>f much l !cal c !nsump-
non; nat>vc fish ti> thc Grear Lakes region.

Habitat/Behavior  Pelagic  open wa<er!, moving
througrhout the Great Lakes; poramoJromous  spawn >n
rivi'>'s, st'r ,>l>ls!; spew '> il> i!ill wile>i 3- > y<.",>rs olJ;;i Jlllts
J ie aFter sp iwn>ng, S<gnificant natural rcproduc u!n
occurs, but populat>on numbers are sus a>ned throiigh
h;!tchery reared and stockeJ f>sh; 6-monrh-olJ chin<ink
anJ 18.month-olJ coho migr;>te from r>vers to Great
Lakes. Not n.itive tii thc n.gion introduced into the
Great Lakes fr<>m the Pac>f>c N !r>hwcst,

Habitat/Behavior: Useh>ines< of fo>agre fishes to
prcdat<>rs JcpcnJs <in their size and on their
location; any fish small enough to fit into a predator
fish's mouth is potential forage, Many species of
native forage fishes, some unique to the Great
Lakes; were fi!unJ virtually throughout the 4kes
until ci>mmcrci!il  i~hing rem<>vcd si>inc i>f thc larger
species of chubs  cisci>cs!.

Sculpin � 7 in. <!r less", large head, stour h<xly; large
and 6>nlike Feet<>ral fins; pelvic fins  usnally with
<me spine! under pectoral fins. Benthic; some spawn
in spring, others >n late summer or carly fall;
deepwater sculpins spawn during winter months;
mottled and slimy sculpins tenJ to mhabit more
ncarshorc wa>crs, nesting under rocks or  !ther Jchris
and deposit eggs <in the ceiling i>f the nest.
Deepwater sculpins inhabit deeper water areas,
earing mainly midge larvae  chironomids!, mys>ds
 opossum shrimp!, and Di!>oreia sPP. Spoonhead

Bloater � 8-10 in.; long, deep. bodied hsh with
adipose f>n, Pelagic and benthic; spawns February',
through March. Eat mainly zooplankton, particula>l
Mysis rehcta, lyilx!rcia spl!.

Lake Herring � 8-12 in, sometimes larger; simile
to bloater bur w>th morc gill rakers. Pelagic; garhI
m large schools to spawn in late November or early,'
December. Mainly a zooplankton feeder eating My '
relicta, Iy>!x>re a sl!p.

Emerald Shiner � 2-3 in.; silvery, indescent bod:
Mainly pehigic; spawns in summer. Form schools
offshore in summer, move inshore in fall and in
spring; spend days in deep water an J move to the .,'
surface at nigh<. Fee<3 m;<inly <>n plankt<in and alga!
and ea< some midge larvae.
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