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Maturity of Lake Trout from Eleven Lakes in Alaska

Abstract
T h i S s t u d ! i r a s u ! d e I l a L e r r l ) . j s t i n | d t { . L | r i ] . l l g | h | | d a g e t t * h i c h l o k e

a rrrietr of lllles nr Alaska. l'robit arahsis ras ,,s.,1 10 iisrimare length ud age rt 1irst, nredian, ard rrnpl.Lc rrarurirr for l*e
lri)ll l;om I topulalions. Ages at irhn'h lak: to,,t matlk.d rmong lhc popuhtions iLere quite rariable. Ag.s ar 50oi mdurirr
li,r lcrnul,s rangcrl ftom {.9 ro 1.1.3 rears. Nllales generallL natured at a vorrngrr rgr: than dn] {emales. The estiniar.,s o1 !s{i rL
rnalurih $..,. \ithi,, th. range ol enimates reported frorn orher lreas. Estitriali\ of l,.ngth ar nroluril! iLere less ladable among
thepopr r la t io r rss tud i r t l - l , .ng |hs ! | ;0Pcren ln lo tu r i t r fo r fe Ina lesranged| ro jn3 'xBt l ,18 lmmI l I ,un l lh ! !e {Pos i t i lecor rea t i l l

to  lak , -  s r r r face  ar . ,a .  lh f .s r imar ,s  o l  l , .n$h  ar  n rorLu i$  fo r  lake  t rou t  f ron  the ie  A laskan lu lcs  wr :n .genera l tv  less  thar  rhose
r e p o r t e d | r n r r r t h r ' r l l . l s . ' l h e c | l e c t s o l | a t i n r l e . o l t i n r d e ' ] a k e s i z e a l d a r a i 1 a b l t l l a g l : o n l h l l s l l l

e r a n ] i i ! i ' L . l g l h l j | n i L n ] g ! d 1 j o n s ! p p l j e d l o } a l e t ] . o u t P o P u l a l i o n s i i l a k . s o | g r c a L l v d i l l l ' n l s u l | u c t l

asmal l  seographn a l  a rca .  ! f ,  ! , i l i l c l r  lo  b r  e l lec t i re  o t  p ror id ing  adequate  pn)Le,  r ioh  hr  lak , . r ruur  l ro rn  h rnesr  rh rough a t  1ea: r

Introduction

The length i ind agc al thich lakc trout,Solrel inus
notna)ct l \ l l  becorne serual ly maLure afc ind;cal ivc
ol growth ralcs. ploductivi ty. and lbod habits of
a populat ion (Slart in 1952). which in turn affccts
the reproductive potcntid and sustainable t- ield.
In addit ion. populat ions composed o1 small .  ral) idl ,v
matul in€( lake lrout mav pror;( le greatcr vicld in
nllnrbers Lhan do popul.rtions of latel maturing
larger l ish (Slart in I966). Consequcntlv. f ishcr.v
managcrncnl rcgulat ions designed to protecl im-
matule and l irst spawnirrg f ish in a populat ion of
lake trorrt  through minimum length l imits or the
spo\rninf{ stock \!ith a slot limit must adclress diffcr-
ences in size at rnaLLlr i lv. Information about matu-
rit'- of lake lroLrl and thc cliteria Ibr classil,ving a
l ish as mature or irnnl i l ture is oftcn not $cl l  clc-
f incd (Hcalcv 1978). Other than those f ish which
ale in spalning crrncl i t iorr.  clcsignating a f ish as ma
turc or imrnrtlue in the field can be subjectir,e anrJ
re l i e -  he . r r i h  o r  t hd  F \ t x  r i , . n ,1  o f  t h ,  n ' . rm i r re r .
parLicLrlarlv for voungcr and smaller i ish ( l ' lart in

and Olvcr I980).

Th . . r , . : ,  . r n , l  1 ,  n ; t h  J l  - ,  \ u . r l  ' n . r l r r r i t \  i -  ! a r i a -
ble among populat ions of lakc troul.  Slov gro*ing1
populat ions mrv not rnature unti l  ages l i l -17
(Xli l ler and Kennedv l94B). Jn most natural lv
reprodut: ing poprrlat ions. maturi tv does not oc.ur
rrntil agc 5 ibr males and ages 6 B for fernales (Mar-
t i r '  . r n t l  Ohe r  l q8 l r  FFn r l ' -  r ' - r r . , l  i n  , . r p ,  r im ,  r r -
tal poncls (Surbcr'1933) or stocked (Hanson and
Wickt ' i re 1967. Oh'cr and Lol is 1977J har.e oc
casionully bcen lepo ed to spawn al age 4. \'lalc

lake trc-,ut from Jrlanktivorous populations h'ere ma,
turc at ugc 4 r'ith females malure al age 5 ()f oldcr
(Mart in 1966. Donald and Algcr 1986). Reported
lcn€iths at maturity varv irorn 1li0 rnrn for malrs
and 200 mrn for femalcs in Sassenach Lake
(I)onald and Alger'  1986) to lengths in crccss o{
600 mm (Seneca Lake. Rovcc 1943: Lake Su-
perior, Eschmcvcr 19551 and Lake Simcoe. N{acr-
Crimmon and Skobe 1970).

Littlc is knol'n about the age anrl length at
Nhich lake trorrt maturc in Alaskr. the I\'estern el-
tcnt of thc natile range ol the species. T,akc trout
in Itlillil.r. Carnpsitc. and Old John Lakes (6Bo lati-
tude) rnaturc bctleen l0 and I,X years of agc
(otol i ths) and betreen i l40 and ,130 mm ! 'L
(McCarL et a1. 1972: Craigand \ l  cl ls 1975). Far-
lhcr south (63o lat i tude). most lake l fout in Pax
son and Summit Lakcs r,".ere mnture at 7lo l0
vears of age (scales). and at lengths of,150 to 490
r n m  F T .  r \ u n  S r h e  r r r , l  l ' c c k  l q h 8 / .

In 19117. har,,esr l imits ibr lnkc
redrrced in most arcils of Alaska and
length Jimit was adopted for somr lakc trout lish-
eries. The goal of thc minimum length l i rniL rvas
to  l , e rm i t  l . r l .  l r , , . r l  1 , ,  j pa \n  r l  l '  r - l  u r r ce  l , r i n r
to legal hancst. A sinpJle size l imit (1{:t  inche,. TL.
,120 mm FL) rvas applied to roaclside lakes rang,
ing in size l iom l50 to more than I.500 ha. This
shldy \\.as conducted to delerrnine age anrJ lcngth
at maturity for lake trout frorr a varicty oi lakes
in Alaska and to evaluate i f  the length l i rnit  rr:gu-
lation plor idecl adcquatc plotection for lake trout
f r "m  l r , ' r r . - t  t h l o r rgh  a l  l " r . t  , , r ' .  - p : r *n i nE .
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Methods

Data on length. agc. and rnatulitv lr,crc collcctcd
from lake trout ir nine lakes in the Alaska Moun-
tain Range in cenLral Alaska and from Lro lakes
in the Brooks NloLrntain Rangc ofarct ic Alaska i l ig-
ure I).  -Al l  lales except Paxson Lake ancl Walker
T,akc arc abovc trcc linc (Tablc l ). Lake trout l ere
col lecterl  u' i th srral l  mesh. sinking. gi l l  nets rnea-
suring 60 m X 3 m and vith mesh size oi 25 mrn
and 38 nlm square measure. Sample-" were col-
lecterJ drrr ing mir l  Junc through -Scptcmbcr.
1987-1990. All lish nele measlrled to the nearest
mrn forL length (FLl and uere dissected to oblain
u tu l i t h -  t . . r co r t nc r .  qp \  c r r , l  - t i l t c  o l  mc t . l r i t \  \ r c r c
deLcrrnined by- f ielcl  inspcction o[ gonacls.

l'emales containing eggs r\,ilh diamelers greater
lhan I mm and oraries uith strt tched. fragmcntcd
mcsovarium t'ere consideretl nrature (Ntartin and
Olver 1980). The presence of retainecl eggs $as
uscd to idcntif-v fcmalcs $hich lrad spawned previ-
ousl! .  Females r! i th Lightlv q)mpacted and granu-
lar ovarics that contained eggs less than I mm in
diameter lere crnsiderrd irnrralLrrc. Malcs with
llattcncd tcstcs rrith a maximum t'iclth of 3 mm
or more r,".e|e considerecl mature. Xlales with testes
*hn'h rvere cvl indrical in cmss secl ion and less
than 3 mm in diarneter \rere consideled imrnatlrle.

Ages wcrc t lctcrnrincd lrom otol i ths. Wholc
otoliths were cleared in a solution ofglvcerine. ethyl
alcohol, and watcr and r. icvcd r i th a dissccting
microscope l i th moderate po$er (I2\-50x) under
reflected light (Sharp and Bernard l9lt[]). The hva-
l inc or lransluccnt bands rr 'crc uscd as annuli  and
the annuli  lere counted l iom the nucreus ouL*aro
(\oldcng l96l).  Whcn ncccsslry: a port ion ofthc
laleral surface u'as removed bl hancl grinding on
rr carboruDdum stone. Some ofthe oldest samples
(age l5 or l l feater) fequired aclcl i t ional prepara-
t ion. Thc outcr annrrl i  in thcsc sarnpics nclc r.crr, '
ciosch spacccl and werc indistinct t'hen the lhole
otol i th las vieued laLeral l !  (sagital plane). In these
cdses, the otoliths lrere sectioned through the nu
cleus with the aicl o[ a f)rernel t txr l .  and thc otol i ths
lrere ! ie$,ed in cross sectiorr.  The nucleus ol the
otol i t i r  rras t learlv l is ible and thc orrtcr annuli  tcrc
tlistinct.

The propolt ir- ,n ol rnature ancl irnrnature lake
lroul of each ser from each populat;on was clctcr-
mined for each age class and lbr 25 rnm length
catcgoljcs. Nlorc than onc agc or lcngth catcgorv
general l !  conlained metLlre and irnmaLur-e f ish.

Itrobit analysis 1{as uscd to estimate the median
age (AM5,) and length (LN{.o) aL maturi t) .  (Finnc-v
l 97l ;  Tl ipplc and Harrq' l  99l ).  The same sam-
plcs $'ere used for analvsis ol maturitv at both age
and length. The midpoinLs ol Lhe 25 mm fork
lcngth intcrrals n'crc uscd for computations ol
matLrr i t ,v at length. Estimates ol50h and 95!/o matu-
ritv from thc probit anal,vsis lrere used lbr iirst and
complele maluri lv. Thc nLrmbcn of lukc trout ol
, . r , l r  '  ' .  - r rmp l " , l  l i on r  " r ,  h  popu l . r t i o r r  c re  3 i r  en
in l'igure 2.

Comparison of 95% ficlucial limits liom the
probit analysis l ias used Lo deterrnine i f  r- 'st imalcs
of matulitv $'crc different betleen seres and be-
tr!een populat ions. l lst;rnales werc considcrcd
different lhen there was no overlap in the liclu-
c i a l  l i r n i Ls .

Results

Estimates ol age at h'hich 5Ooi of fernale lake trout
maturcd (ANIso) in thc eleven populations sampled
fanged from 4.9 to 14.:J vears (Figrrre 2). Malcs
gcncrallv matured at vounger ages than did Ie-
males. Hot'erer. ber:au-qe ol orerlap in thc f idu-
cial l im i ts aroLrnrl  cst imatcs of A\ '156 for malcs and
females. onlv males and lemales liom Parson Lake
$,ere considered stat ist ical lv di l lerent. The esti-
mated age at fir'st naturity (ASl..i for lemales var-
ied from ,tr.9 yeafs in Paxson Lakc to I  l  0 r 'cars
in Walker Lake (!'igure 2). Estimates ol lirst matu-
ritv frrr males were generallv about one vear earlicr
than for fcrnalcs but as vith most o{ tLe esLrrlaLes
o[ AM56. wele not ()nsidere(l  stat ist ical lv dif{cr-
ent. Estimates oi the age ol complete maturitv for
fcrnulcs (AMe5) rangecl l iom 7.7,vears to 21.1
ycars. Complete maturity for males ranged from
7.5 h 20.1 rcars. Agcs at t 'hich malcs and fe
males l iere al l  malure $,ere similar for cach popu-
lation except for Tr,iobit Lake rvhele rnales maturerl
ot a ,voungcr. agc,

Estimates of thc lcngth at which 500/o of the
fcmale lake trout lrorn lhcse populat ions maturccl
{Ll\{so) r 'ar ied frorn 32tr8 to ztrBl mrn. The rangc oI
values for Ll lro were relat ivelv less than tor Al\ lso
(Figure l3). The r:oefficient of varielion between Lhe
estimates of Lfrlso $ as 10.8 percent (sd, 4,1. 1 ) com-
pared l ' i th 29.59o (srl .  2.6) lor cst imatcs of AM56.
ln general.  the estimates ofLNI.6 for females were
not diffcrcnt bcfirccn thc populations studied. Lack
of olrrlap in thc 95lo fiducial limits for thc esti-
lnalcs indicalcs thc LlI56 for fcmalcs from four ol
lhe largest lakes (S'alker T,akc. Fidding, Summit.
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T-\BLE 1 l-oration. cleution. rufar:c ar|a. nrarirrurn depth and fish sr!!,ifs in lhe tL srudr lalcs.,

Eleratnn
( m )

Fish
drr:a Depth

I r i ( .k l inc

Lpper Trngle

Landl . , .L.d 1!ng c
' l N o b i l

Chordler

tr allu

6 : 1 0  0 6 '  \  t 4 ; .  3 7 ' ,  X

6 2 .  5 ; '  \  l 1 ; . : J : l ' , W

63'  0 l l '  \  l i l ; '  l l : l '  t r

6 3 0  t 0 '  \  1 . 1 5 . - 1 0 ' $ ,

6 i l '  02 '  \  t :16 '  o i l '  S

r , l ] '  l 0 '  \  L 4 ; '  5 0 '  \ !

o l l ' 0 ; ' r '  L 1 t ' 1 5 ' V

63' i  00 '  \  116.  06' ,  $

6 : l ' 0 B '  \  1 , 1 5 '  3 i l '  N

6i l '  1.1 '  \  L;2.  11' ,  \ \

6 ; "  0 { J '  \  l . - , 1 '  2 0 ' \ l

BR.SC.LT

BB,CII-Htr.RU.SC.SS,I T
I]B.CR.RW.SC.SS.LT

BB.GR.Rtr..SC-LT

BB.GR.LS,Rtr , .-C(], I , I
GR,Rtr..SC,LI

BB.CIt,Rtr , ,qc_ t.T

BB .CR.RU.SC. I  T

SC. I ,T

AC.BB.CR.H\I -SC.I,T

AC. ts B.( ,s. GR. 1.C. NP. LT.nW.-r{ l

925

i78

9;lJ
q0(,

868

1 . 0 2 2

. l 2 , l

472

1 . 0 0 6

91,1

206

.J3

1 . 5 7 5

L650

5 jil

1 5 0

3 L u
l ; 7

241

109

1.300

3,80t)

t 2

26

;0

21

2 , '

21

2t '

3 ;

2,1

22

122

'Lakcs oftli:rrl br inoeasnrg r!an agi, r,) 500/0 maturib {AIso) ol Lk. rrour.
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P:xson) are larger than lrom rnost of tire -"maller
lakes (Landlocked Tangle, Ttobit. Glacied but not
al l  (Sevcnmile, Butte). In most of thc populat ions.
male lake trout appear to mature at a srnal ler sizc
(335-.160 rnrn) than fcmales. Holever. dif ferr:nccs
belr lccn males and females \\ 'crc seen oi v in the
- rm l , l e -  l l on r  P : r . . - , , n .  Su rnm i t .  a r r , 1  F i . l , 1 i n ;  l . r k , : .
Thc length at l i rst maluf i lv cst imated by LM. for
Iemale lake troLrt rrnged l iom 266 rnm in ' l  rvobit
Lakc to 428 mm in Fielding T.ake. \o lemales en-
countered from anv of thc lakes rrere rnalurc at
forl  length,. lcss than 290 mm. In most popula
lions. the estimated length of first maturil,v for
males al)pears to bc less than lbr lernales but di{Ier
cnccs in the l iducial intcrvals rvere seen only for
Parson and Summit Lrkes. Estirrrates of L[ ' le. ibr
fcmales ranged frorn:120 rnrn to 600 mm and lor
males ffom 389 nrm to 678 mm (Figurc 3).

In Sevenmilc LaLe. al l  age,X l lsh tcrc rmma-
lure and all age 6 fish were matulc. Estirnates for
maturi tv werc not obtained f iom the probit proce
dure clue to the "knifc-cdgcd" maturitv ol lake trout
in this populat ion. Other rnethocls are recom-
mended lbr populat ions t i th this type of matura-
don (Tri14rel and Harvev 1991). First and complete
matur;tv could not be estimaLcd !! . i th the probir
ploccdure l iorn sarnples of ci ther ser lrom l lpper
Tangle Lakc and for females liom Chundler Lakes.
'l 

he 950lr fiducial limit arouDd the esLimate of LNlso
lor malcs lrom Walker l-ake ranged from 0 to 5,10

mm and is not sho\\ 'n in Figure 3. Small  samplc
sizes werc likel,v responsible frrr thc failure of probit
analvsis to accurately predict the length and agc
ol firsl and cornplctc maturitv for these populatiols
(Figure 2. 3.| .

Discussion

The estimates of lirst and complete maturitv ffom
probit analvsis rvere generallv not diffcrent liom
values obser-\'ed in lhe samples. l he minimunr ob-
-e r red  ra l u - -  f , , r . r c , . Jn , l  l p l | e th  o f  f i r - l  m . r t r r r i t \
llll u'iLhin thc 95 percent fiducial intcn'al for 5 per-
cent maturitv mosl of the time (870lr of thc time
Icrr agc, BB0/o lbr length). Similarlv, r.alues lbr com-
plele maturitv from the samples \{ere gcnerallv
r, i thin the 95 percent l imits of A11,. and Ll lo"
( rge -  87 .5 ' o .  1 -ny t l r .  o5nu r .  T l r c  f , ' i ' , r  ' - l im . r t e -
for agc and lenElh at lirst matLrritv rlcre olien le-qs
than the voungest or-smallcst mature f ish encoun-
Lered in thc samples. Ho*ever, actual dif l i : rences
t'ere observed only for males lrom Parson trnd
Chandlcr Lakes. The sourcc of this potential bias
is unknolrn but mav be duc cither to errors rn agc
de te rm ina t i , , n  , , r  t u  i n ,  u r ree th  a - - i g r r i n !  m . r t u re
statu-q lo ;mmdturc fish. Similarly. estimatcs for the
age and lcngth at complete matur;ty predicted $,illr
probit anal,vsis rvere oftcn older and larger than
encounterccl in the samples. Diffcrcnces between
cstimated and observod age at complele mdturi tv

Maturitv of Lake Trout B L
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were detcded onl-v for mr cs from Chandlcr and
\ \  a l k . r  Leke - . r r r d  f o r  l - r r 3 th  r r r  ,  ' ,mp l c t .  ma tJ r i t r
onlv for rnalcs from Walkcr T,ake. Failure to recog-
nizc as matulc males that t'ould not have spavned
in the year of.apture but Lhat had spau,ned preri-
ouslv mav be onc soLrrrrc ofthis potcntial bias. Non-
consecutive sparrning is ttmmon in northefn popu-
lat ions (Slart in and Olvcr 1980).

Estirnate-s ol the median age al maluritv fiom
the I1 Alaskan lake trorrt  lx4rulat ions in thc stuclv
(5-l,l vcars) arc rithin thc rangc rcported lbr the
species {Heale_v 1978. Xlanin :rnd Olver 1980.
Donald and Alger 1986. Tablc 2). T,cngth at matu-
ritr for iake trout populations in Alaska (1335-481
nrn) :ue gencrallv lcss than thosc obscn'ccl for
populat ions larther south. but are uiLhin the range
repoltcd (Tablc 2). I)iffcrcnccs in thc ratc oi matu-
ration in lake tout have been related to a number
of environrnental ancl biological factors such as iati-
tuclc, altitudc. gro*th. lakc sizc. and available ibr
age. Xlatrrritv is often relatecl lo the attainnrenl r)f
r givcn sizc rurd age such that fa.st pro$.ing lake trout
rna! mature al an citr l icr i lgc i lnd lhc largcsl mcm-
bers oi an age group are the llrsl to maiure (N{artin

and Oher 19tt0). For lake trout. the lower l imit of
agc of maturilr appcars to bc 4 vcas rncl at a lcngth
of appro:<imately 200 rnm (Table 2).

Xlaturit_v is expeled to he slor,;er in prlulations
in high latitudc rnd altitudr lokcs due to lo\\, avail
able solar energl (Henderson et o1. 1973) and slo*
grrx,th {Hcalcv 19iB). ln this study. est imate,e of
median age at maturi tv *ele highest (12 and l : tr
vears) for the two populat ions nonh of 67c lat i-
turlc {S'alkcr and Chantller Lakes). lteports ofme-
dian age at maturi lv from high lat i tude poprrlaLions
in Alaska (ltkillik. Campsite. and Old John Lakes)
and from northern Canada (c.g.. Cfcal Bcar T,akc,
and Kaminuriak Lake. Table 2) are similar to
re-cults lound at tralkcr and Chandler Lakes. In
q)ntrast. estimatcs of agc at matu tr lrom thc ninc
lake trout populations investigated lbrther south
(62o 55' to 63c l0'  i \)  are consistentl-v vounger
(A11.,,5..1 10.,1 vrs) than estimates l iom popula-
t ions rcsiding irr lakcs at highcr lat i tudes. The age
at rnatu ty 1or lale trout in these lorver laLitude
Alaskan lakcs arc sirni lar to rcsults lrom Lake Ta-
]roe in Calilornia and more lemperate areas ln
(lanada (Tabie 2). -4.n inclease in age of rnaturi tv
r i th increase in lat; tude was r-cportcd by Falk er
a / .  r l a 7 3 r  e n J  H e a l e r  r  l q 7 B r .  L e n g r l , . i r  m . r r u r i r \
mav also dccrcasc ltith inclcasirl€{ latitude (Heale}'

l978). In this stLrclv. lat i tLrde is not inlrrsclv rclulr l

to Ll lso. The eflect ol elevation on lenglh or agc
at maturitv wds not cvidcnt in the Alaskan lakes.
bu t  t he  r . r nge  o f  . l e r . r t i on  i r r  t h i -  . t r r d r  s . r .  , 1 r r i t ,
limited (Table l).

Dillerences in age at maturitv arnong popula-
tions have been a ribuled to d;ffcrcnccs in €iro$.th
rates such that age and size of rnaturi lv ar-e in-
versclv rrlatccl (Alm 1959. Hanson and \\'ickir'ire
1967. Paterson 196{3). In contrast, Healey ( 1978)
found that sizc and agc at maturitv were not cor
rclatcd. ln some populations (primarilv planl-
t ivorous) small  f ish nrature at voung age (Marl in
1966. Donald and Algcr 1986). An inr.erse rela
tionship bett'een age and length at marrrilv be-
hlccn populations vas not obserr/ed in tlte resulls
from the I-[  Alaskan populat ions (Figurcs 2, 3).

Lake size mav also aflect the lengLh at rvhich
lake tfoLrt malurc. T,akc arca is highlv correlatecl
vith mctsurcs ol communitv structure. calch and
hanest. and numerous abiotic lacLors (Cocldarcl ef
ol. l9B7). A signilicant correlation bett'een lake
area and LM56 for lake troul,  and a posit ive rela-
tion betr'een a.rea and L,"r,,,," is reported bv Pavne
eL al. (1990). This mcans largcr lakcs contain
populations rvith largel laLe trout and correspond-
inglv grexer LNl.n. In Alaska, lengLh at .->09/o matu-
ritl for females rvas generallv largcr in the larger
lakcs; :ill estimates greater than 400 mm i!'ere from
lakes larger than 500 ha. Thc olcral i  smaller size
at maturitv for lake troul from lake-c in Lhe Alaska
Rarrge is likelv a rcsult of thc snall surface area
of thcse lakes. Nlost lakes thrt have been studied
in areas oulside Alaska are rclat ivelv largcr; Sas-
scnach Lakc, Albcrta is smallcr (8.1 ha), length
at matu ty is less (Donald and Alger 1986).

l'he eflect that lake sur'lace area has on the sizc
at maturilv for lakc trout is si€inificdnt in consider
ation of length limit regulations. The rneclian
lcnglhs al rnatur;tl cstimatcd as [,S156 for the lakes
in Alaska. indicate that the 420 mm FL length limit
ado l , t e t l  i n  { l a - ka  i ,  r r n l i Le l r  t o  t , r o \  i , l F  t ' f u t , r ' l i L , n
for first spawning lakc trout in lakes larger than
500 ha (Figure 21. For lakes 320 hn antl  smaller
in this study. the estimated median length at rnatu-
r i ty $as less than the length l imit.  and protection
{or lakc trout through first spat'ninEi can be ex-
perred.

Arailable iolage and diet rnav also affcct thc
age and size of maturitv lbr lake troul. Small lakes
in Alaska are inhabited bv fen lish species (Table
l). In other studies. slot grot ing late trouL which
lccd on plankton matured earlier than lbst-grouing
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T\BLE 2. tr'laturiLr !,h,lules lbL hke trout fRrn s,l,!,Lirl \orth lmerican pot,ulaLnDsl

f "  I  L ,  r  t t l  : t  r tu r  r

s r  ma lu fe  509 i ,  na tu(  A  mdr r lsl mature ;00h n,atur. .\ll manrre

T!ho.i. Cllif r"e!

'{lgonqunr Parl. Ort

Grrr Slure. \.\l T.

Klmindrt .  \ . t r .T.

Hofldh. \.S .T.
r.! o.ked TaDgle

Trobit

Fieldnrg

keuer.  i , { . t r .T.
GrlL Beer. \.I!'.T.

Old John. Airla
ChandleL

Itkillik. Ahsla

: l i l5 # 505 m
\22 | 531 1
330 | 3;5 i
250 n,
330 |
3B0 | ,157 500 i

l i10 m
2B0 1 36(t  I

1 U : l |  ; L r l

,1.;9 |
r B 0  m
200 |
500 I
'1B1 b

:J0 t n
3BB I

;1:  J
,16; l

2 B l  I

: l79 D
:163 |
3 3 7  m
328 |
3 1 5  n ,
3 2 7  I

2 ; I  n
,121 |
3 2 6  n
3 2 8  |

128 |
500 l ,
1 1 8  h

: j l l  nr
3 ? B  J
350 b
326 m
1 1 0  I

l ; 0  I

,179 I
l1 l0 n
220 |
560 I

. l5 l  m
126 |

b ] 0  I

363 nl
3.ril I

100 I

3 9 1  i
J 7 6  m
3i6 i
lJ.t5 m
352 |

,152 t
;J53 m
j 7 5  f
.128 m
, l8t  I

+ t 6  |

:J90 nl

3 5 0  m
3;().100 |

6 1 0  n
620 |
'100 |

180-580 |
395 h
.115 |

; 2 5  J
200 rr

6 1 2  |

1 ; 0  b
405 nr
167 |

32(t I
129 i r
,t:l I I

389 n
1 2 0  |
1 2 1  n
1 3 2  |
105 n
11.)  |
500 b
.lil; nr
5 1 t  f
.10; nr
1 2 t  I

;10 |

6?u nr
600 |
1;0 h

423 l
150 ni

5 l

i m
1 t

9 l

; l
8 9  |

; l
t : ]  n
1 9  l
5 b

; f

; 1

t l

I

t

t 0 - t  I  I

l l I
r 0  b

t ]  |

I  1 - 1 9  I
; ,9 b

B J
5 m

,1 15 1

1 t  f

1 2  m
t 2  |

l l  1 5  n r

| J l

; l
6 b

i l l

l l  I

6 f

l 0  n r
l l I
i i l

; 1
; n

9' l  I  n l lal l  l98B
9,n I

9 Dubois & Lageux 1968

Harson & t r ichrne 196;

l larr  l  ! l ; l  -  1956
Uarh 195; .  l . l6 i )

VarM & l . r  l ' l ; l l

l'jatersor 1968

Donal . l  d Als.r  1986

Rasson 196 |
Falk et  a l .  l9 i l

Van tr hre & Pecl 196B
This stLrdr

Bord l9 i5

Wong & \ \ ] i l lans l9 i i ]
' lh is  

sru( lv

This studr

This stLrlr

This srul !

' lh is  s lu( lv

van tr hre & I,eck 196B
This studr

This stulr

'1hF sru, l r

Johron 1972
Falk et al. 1971

This stud'

G. ig & Bau 197;
' Ih is sru( l r

\lccart .r dl. 1972

Y.Carr .f .1. l9i2

7
7

8 t 0

2t-  |
5 b  7 l

t 0  f  t ;  t
i l n  1 1  i r
i i l  1 2 i
; m
; l

9  |  t 2  I
l0 n i  11 n,

i  22 1
8 , 1 0  b

t l  8 1
8  m  l 0  n ,
8 l  I

B  I  t 0  |

t 5  20  I
20 nr
l 9 1
t ;  b

2 0 |

' l - r tes  o rdered b \  i ' n  n i !s ing  ld r i ru , le .
'm-mrLles. I females. b l,oLh srrc,.
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piscir.orous lake trout. and a change in diet frorn
plankton to f ish rcsultcd in an increase in size and
agc of matulitr (N'lartin 1966). The absence or un-
arailabilitv r-'f suitable-sized foragc fish for lrkt:
trout rcsultcd i I  a dict of benthic inve|tebrates.
snrallcr lish (includinEl lake trout). and plankton in
man! norlhcrn populat ions (Falk et al.  1973. Bal l
1989). Such populrt ions mav bec:orne donrinatcd
bl srnall. slor,;-glowing or ''stunted" indivicluals
(Donald and,{ lger 1986. Carl et oL 1990). In con-
trasl t(r the slot grrxling. ctrlv matuling. plank-
t ivor-ous lake trout described b_-v Nlart in (1966).
lake trout in Alaskan lakes t i th l i rnitcd foragc ma-
lurc at srnal l  sizc and old age. Trrobit  LaLe in
Alaska has the lorest fish spr:cics dir.crsit-v in the
J . r t . l  - e t . . l n J  c - r i n r , r l c -  o l  A \ ' l - o  r l  |  \ ' - r  J ' ; , 1  l . \ l . o
( i i52 mm) fol fcrralc lakc trout l iom'l ' r .obit  Lake
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