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A3823“!

A otuoy of tho roto of goo-tn of tho ion-gonouth boon

in o outrophio ioko would Manon ioportont momtioo

to “show biologioto. aintorgroon Lola. monoloo Cant).

Rumba: io otpyiooi. booouoo tho ioko io ioootoo on tho

2.. K. Konou Bis-o annotuorn tho droppinoo of tho birdo

uoing tnioiokoiootunknoonintonoity.probohiyhighoo

ovidonood by tho ohmdonoo or pionkton. thio tortiliootion

io doubtloooiy rotlootod in t1! growth roto of tho tioh.

sooioo vex-o prooood in plastic. ond tho rooulting

inproooion projootod by mom of o oooio proJootor oo

ooooribod by Von, Oooton. ot. o1. (193i ). logoii‘iootiono

ooro 46 on: :2 dionotoro doponding upon tho oioo of tho

oooio Doing road. rho oionotoro of tho oomii ooro norkod

dirootly on tho hoyoort cord; proviouo iongtho ooro

notoruiuod ty thouooot ohmgropholdoooribodw

Guiana: (197.0).

rho doto io prooontod in too oootioao; ohoorvotiono

ot tho tioo of oopturo. ono oolouiotod longtho. Tao noon

ionsth. otondoro oooiotion. and oootrioiont or voriohiiity

oro 'prooohtod for oooh group. rho x tootor io givon for

tho noon voiuoo ot tho tino of collootiu.

Tho omiuo opporontly io tornod during loy. A

poooibio quantitotivo nothod for dotorlining tho tin or



amino too-notion io prooootoo. bond on tho April

oollootim booing nonm- oouhoo no 9...» onto tho ‘

w oouootiono hovo ninimo. g

tho produotion or iorgonouth boon io proton: high

oo imipmtytmury ropidgroothontii thotorootion

ctthotourth omino. thorotootgroothof thooloor

ogo group/anon o norkod Mono Ihon oonpolon Iith Othor

nohigon lugonouth hooo. tho totoi ioogth ‘ot on ogo

torthoriohinthio otudyiogroogorthonthottw

Hiohigon tioh booouoo of tho ropid mu during tho

only yeoro being no snot thot tho oonporooio “oh novor

”moon thooo iongtho ot o givoo loo. to opoto «to,

moth roto for oonporobio tioh Ming tho!» of thooo

tioh during tho iottor yom or lito.



. Introduction

. .mtflmowioooftiohtmihthom‘

oouthorn liohigoo. tho iorgonouth hooo hoo roooivod iittio

ooiontii‘i'o ottontion with rogord to ito growth. It it truo

thot Ioohooyor (1959) out Boot-on (194.2. 1945. 1949) nontioh

tho rotootthofththhhou. Woothio

rioh it poooihi: tho noot pomor gno rioh or torn wotoro.

on thin hooouoo d it. ooononio ilportouoo. o otudy at ito

roto of growth in o outrophio ioko. tho ooot cannon ioko typo

in oouthorn liohigon. ohmic turnioh woluobio intonation to

thooo intorootod in tho rurthor utilitotion or our noturoi

rooourooo. ‘ ' ‘

DoooriptionotthoioQo.

Iintorgroon Lotto. motoo within tho I. I. Konogg

lira-W inloinooooGo-ty. lithium. hoo o ourtooo

mootooaooroootthooomnooooou-noopthot

“footwoloondopthot‘ldtoot. Throughout-onto!

t. ion it to“ out-noon or nootm Motion of toriouo

hinlo. Ihoioho. oportorthohiruoonotuory. hoooiorgo

room motto-i popuiotion. om Mthonoro now nigrotory

ntortoflnotuotoodotthoiokointhoopringwhonthoy

oro flying north on: in tho ton on thoir oouthword tripo.

Thoir droppingo rurhioh on unknown quontity or tortiiioor.



but'itnwboproo-ootronthowigorouoondhom

phytopiouktonbioononothoobmdonoootoiodooorouooun

othor anon. oruotoooo thot tho quantity in quito groot.

Iotorio1o oodlothodo

Iothod or oopturo.

‘l'ho iononouth boot it notoriouo for no obiiity to

ovoid oopturo by 5111 notting or ooininu thoroforo. in

ordor to sot tho 22.1: for thin otudy it won noooooory to

oopturo thou by 011811118 (loo tobio no. 1). The Jomory ond

Fobruory oo11ootiono woro nodo by tithing through tho ioo:

tho ronoindor of tho ooiiootiono woro oought by boit outing

‘ohotiyriohihg. oronthomiouo luroooooothoooot

ofrootivo noro ourfooo p1ugo~ooot oo our to tho onoro oo

poooibio ono rotriovod with o quick pun oitornotod with o

pouoo. on otfootiwo noono .E oo11ootion. ”Popping but.“

my oooting inroo. woro uood oiniioriy. but thoy oought noro

b1uogi11o thon 1orgonouth booo. Boit tithing. mo otrootiwo.

roouitodininaurytothoriohrronthoronoooiotowoiiowod

hooho ond nodo thio nothod of oopturo inprootiooi. It too

dooirobio to roturn tho tioh to tho 1oho with nihiun mun

booouoo of tho popuiotion otudy being conductod oonourront1y

oith tho ogo on growth otudy.



robio 1

Poriod or oopturo for .5”. voriouo ogo groupo.



i‘ohio 1o

 

 

Conootioo “. m

poriod 11 111 IV V VI VII

Jon. 1‘ 4 . 1 1

Job. . 6 1 1 8

lot.

Aprii 21 19 86 16 o 3

In 6 21 3 a

Juno 8 1

July 16 8

Aug. - 16 I I 8 8

i'oto1 6 u 53 2? 16 7



hoooooiog or ooto.

'otthotiooorooptm thoriohooroholotnooinoon

oith oooooot «no. or ootor hotu. to» or fivo fioh woro

ooliootod. 1o oooh indiviouol toM tron tho out. it

woo 'nooouroo for ito otonoord oha totoi longtho to tho nooroot

mini-”or. ond woighod to tho nooroot eron. Thou doto woro

um... on tho oooio ooiiootion ohyoiopo. ottoo thioh o oooio

oonpio ooo tohon tron oooh tioh.

boolo oonpio.

tho oooio ooopio woo rooovoo tron tho loft oioo. bolow

tho 1otoro1 iino. yontroi to tho inoortion of tho dorool fin.

rho oooioo ooropioooo in tho oooio ooiiootion onwoiopo on:

tho doto'oi‘ oopturo woo rooordoo on tho moiopo.

Sooio oioonim on putting-

Por tho oonwooionoo‘ of tho imootigotor. out to inouro

non ooouroto oboorvotioho. tho oooio inproooion nothod woo

uooo rothor thou tho haunting of tho oooio propor. Booioo

tron oooh oonplo ooro proporoo in tho toilowing noonor. Firot.

oovoroi woro olooooo in tho 1oborotory by ooohiog tho oonpio

inontohgiooo of tornootoroooootorgont for thirty ninutoo

rm ohioh tho toroign nottor woo round with tho oid

of o 0‘11 bruoh. Boon loolo Ihith In! Ioiootou tor pruning

ooo thon ononinoo by uono or o binoouior nioroooopo



 
 

“satiation torty dioIotorl). tho rogonorotod ono oooogoo

ooo1oo woro dioooroou. tour ooo1oo woro ooiootoo om drioo

with oboorbont towoling ond tootonoo to o piootio ohoot with

tho oouipturod oido ot tho oooio in oontoot with tho plottio.

' thio piootio ohoot oonoiotod ot oloor oollulooo ooototo.

two ond ono ho1t inohoo by tour out! ono hoit inohoo by twenty

thaooondtho ot on inch in thioooooo. 1 onto). otyluo woo uood

to rulo tho piootio ohoot into oi: diwioiono oooh ot which

nooourod throo quortoro oton inoh by two out ono hoit inohoo.

Eooh division of tho ohoot woo inooribod with its opproprioto

collootion motor. and tho ooo1oo oorrooponding to the numboro

woro tootonod to tho oootion by noono ot oo11ophono topo.

thio piootio ohoot with tho ooo1oo ottoohod woo thon

1:1qu in o hootod Wouiio prooo tor two ninutoo (tonporoturo:

oowonty-tiwo dogrooo oontigrodo; prooourot twontyotivo

mm poundo por oqhhro inch). Exooooiwo prooouro (obowo

thirty-tin moron pounao por mm inch) ooo/or o

tonporoturo grootor thon oighty dogrooo oontigrodo oouood o

ohongo in tho flap. ot the plutio out“. which rooultoo in

diotortion ot tho ooo1o inproooion. Attor proooing. tho

p1ootio ohoot woo withdrown tron tho prooo and tho ooilophono

topo ooh ooo1oo woro ronowod tron tho piootio ohoot. tho

ohoot not host out into tho prowiouoly inooribod divisiono

whioh nooo piooonont in tho oooio proJooting noohino oosior.

Tho oooio ilproooion no thon roody tor otudy by proJootion.



 

scoio proJootioII-

In oooor to otudy tho oooio inproooiono thoy woro

proJootod tor rookiina by tho uoo ot a oooio wiowing nnohiuo

doocribodby Von Oooton. ot. o1. (1954 ). tho chootiwo

ionooo which woro uooo woro ot thirty-two ono torty-oiaht

31111notor tocol longth. roopootiwoiy. «ponuing upon tho

oioo ct tho ooo1o‘boing proJootou. tho nognitiootion with

thooo 1onooo woo torty-tivo diuotoro tor tho thirty-two ond

twenty-two dionotoro tor tho torty-oisht ni111notor iono.

5.21.1. muwmnt.

tho grootoot 1ongth tron tho tocuo to tho moot anterior

odgo ot tho oooio woo tho rooiuo uooo t. tho ooo1o nooouronent.

tho onnuii woro norm directiy on tho Kayoort cord: which

woro ouoptod tor thio o... (For n dioouooion ot thooo cords

ono thoir uoo ooo coooy‘: (1946) ond Moon (1960). ) Conootioh

“or on: dionotoro ot-nognitiootion woro rooorood on tho

cord .ot tho tino ct roosting. Lotor. othor doto woro copiod

tron tho oooio ooilootioh onwoiopo ono pioood on tho

oorroopohoing hoyocrt cord.

Coioulotiono.

or tho 286 cupioo otudiod. ooworo1 woro not includod

in tho oo1cu1otiono booouoo oxooooiwo ooolo orooion nooo

ooouroto roosting doubttui.



 

oontiotiui ouoiyoio at tho ooto woo uooo to giwo o

bottot nooouro ct woriotion ond oooiot in conporioon with

othor- otuoioo.

tho 'ootorninotion ot iougtho ot tho tino 0t onnuluo

tornotiont thot io. tho 1ongth of tho tioh ot o known poriou

prior to ito oopturo. woo ooccnpiiohoo by tho uoo ct o

otroight lino nonogroph oo uoocriboo by coriondor ono Snith

(19M ).

for dotornining tho non 1ongth ond otonoord dowiutiou

tor oouh group tho nooourononto woro groupod to tho neorost

oontinotcri it the length was rooordod no ending in .b

tho hoxt lotsor continutor oinoo was usod providod the .b

oooproooooubyoncoontlborgitthownnoprooododby

on owon ”or tho onoiior clooo woo uoou.

It not oooiroblo to oonporo woriauo diwioiono of tho

doto oith roeord to vnitiobiiity. 'i‘o oid in thin oonpu‘ioon

tho oootticiont ct voriobility io givon tor oooh uiwioioh.

Mocca- (1946). oponkins at tho oooti‘ioiont at torinbiiity.

ooyo it io dooirobio ‘....to coupon-o tho otonuoru dowiotiono

ot oonpioo. ottor noting oono conponootion tor tho (littering

oiooo at thoir noono.‘ ‘to dotorlino tho ooottioiont at

woriobiiity. tho otonduu doyiotion in dividod by tho neon:

’ ono tho roouit oxproooou oo poroont.

' For dotorninins whothor noon woiuoo uittor oiguitlcontiy.

tho 3, toot hon boon \iood (ch-doom- 1946).



 

Tho outtiO‘iont ot conditin. L hoo boon noon to

doooribo tho condition or 'woii-boing' ot tioh. tho 5.

tutor (5, io oquoi to 106 tinoo tho woight in grotto. dividod

by tho oubo of tho iohgth in niiiinotoro) tor tho moon voiuo

of tho woriouo coilootion poriodo io pr'ooontod tor oonporioon

with other doto. thou woluoo at 5 woro dotorninoo by tho —

uao ct tho o'iihootut chort (Corlondor 1950).

".130 group on uood in this otuny is uotorminod by tho

number at annuli prootht on the scale. For othplo. o ootlo

having two onnuli io pincou in ago group II.

Protontaot ion of auto.

rho doto oro protontod in two oootiono: ono cchoidorihs

tho nooouromonto tt capturo and tho othor inciuuing tho

coiouiotod longtho. tho Lint ooction prooohto tho toto1

woight in groan ond tho total longth in oontinotoro ot tho

tino ot ooliootion. thio oootion io dividou into aroupo

occordine to ogo oiooooo ono nonth ot cciioction. tho oocond

. ooction prooonto tho coicuiotod ionstho ot tho tino ot onnuluo

tornntion. Tho diwioiono ot thio ooction oro by ogo groupo

dotornihod by tho nunbor ot onnuii proooot. By «in tho

1onath ot tho tino ot capture. growth ooouring during tho

tino ot co11ootion (Jomory 1961 through Auguot 1961) it

oiinihotod tron tho ooiouiotiono. Thin in ottoot. giwoo on

inotontonocuo compie at tho population tor coloulotion. Tho



 
 

10

doto oro protontoo in thin who: to 01.91117 ototiotlool

onolyoxo or oo-porioon otth otho: doto.

kahulut b‘omttlon

Tho omn oro who on o ooolo that dohoto hroako in

tho uooth of tho ooolo (Gonondor 1950): coo omluo to

tomod ooch you. Tho ohnult oro uood to dotoroiho tho ago

of tho ooolo. one thororos-o tho ago of tho run from ohtoh

tho ooolo woo romovod. Ao an old in dotornthing ago it to

dooiroblo to know when tho annulus 1o tomod.

Bookuon (1943) ototoo "....1h all but moptionolly

cold yoon tho (oration of tho who no: to oxpootod to

ho oooplotod tn oono am by tho oiddlo or lay... .' zone 1

inc 1310.. .‘dhtonrooh Loko. ‘

Tho onnuluo of tho locaooouth hon uood 1n thio otudy

oypoarod to for- durthg tho month of m for the you 1951:

coho of tho ladlvlduolo oonootod during tho month of In

ohoo ho omuluo for tho you 1.951. and mu ohoo o rooohtly

foo-o6 ohmluo.

Anotho: obomod phohooon which oar tmooto tho tho

of Moo rotation to tho opporont dooooooo of loneth and

ought to: o opooitlo ago group during tho month or m in

mtrut to thorouoo 1h longth ond night during tho other

nontho. (Boo “guru 1. B, 3. ond 4)
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1.

A poooihlo ‘oxplohotion for thio poroomool opporout

doctoooo‘ of noon lonsth for tho nonboro or no group 11 to

to roiiooot during tho pot-ion or onmluo {Oi-notion. tho

collootion now hovo inoludod oom individuolo with o rooontiy

rot-nod omuluo ond oono which had not yot fox-nod thoir annulus.

to on no amp. 3 to: ononpio. toono ito omuluo. it thou

booonoo o port of tho noxt oldor oso group. x o 1. Fish of

tho nut young” oco uoup. x . l. or loooo: noon loncth.

torn thoir onhuli during tho oono poriod ond than booono

nomboto of tho ogo group 1. A oonplo at tho populotiou

oouootod dating this patticulor potion inclucioo o number or

indigipuolo which had Just ontoroo tho olooo by roaoou of tho

rooohtl: fox-nod omuluo no. thoroi‘oro. hon oohiovoo littlo

or no growth ohilo nonboxo of thio oiooo. Thio rooulto in

tho ohoonod dooroooo oi: noon loath for o oivon oao group

during tho tino tho onmluo io Doing too-nod. '

rho oono rootou oro boiiovod to ooooont for tho different»

of noon ooixhto to: tho tioh oollootoo during Io) om! tnooo

oollootoo during April. Tho 5 toot rovoolo tho oin‘ot-onoo

to ho oinnifloont ot tho tivo pormt lovol to: ooighto.

olthouah not for tho loutho. to: tho mm or no group I1.

thio opporont oontroniotion nu ho oxnloinod no follow:

tho dittoronoo or noon noiahto m 5.) io iorgo mum to ohoo

o oianifioont wrounoo by tho 3, toot. ohilo tho ouroreuoo

of noon loatho (2.9 on.) io not iono onough to: thio toot
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to tho! oi‘nitiouoo. mo no: to oooountoo for. in port. by

a tow. dilloronooin loath rooultino in o ...n’ araator

L dirromoo in night. oinoo tho ooioht inorooooo opproxinatoly

with tho ouho of tho longth.

moisht and lonath ouparioom

Collootlon poriod dioouoood.

Tho dioouooiou of noisht ond lonath at tho tino of

oollootion io boood upon tho April oollootiono for all ago

aroupo. with tho oxooption oi‘ ago group 1. Ago group 1 who

roprooohtod in tho Ho: collootion and abooht uurim tho othor

poriodo.

Ao dioouoood proviouoly (ooo onauluo {oration notion).

at tho tino or onnuluo fox-nation tho longtho and nighto oro

at o nininun for o particular olooo: ohilo during tho poriod

i-odiotoly prior to annuluo rot-nation tho valuoo oro at o

nonin- for W .80 Group. Tho fish in thio otudy tormod

thoir amuli during Ian thorororo. tho poriod oith noximun

voluoo tor oooh ago group io April. Tho ortooto or opovming;

i.o.. ooight roduotioh. linitod tooding. oto.. ohould to at

o aim during April oinoo opomina dooo not hooin until

lotor. or tho voriouo oollootion poriodo. April reprooontod

' tho orootoot motor of rich oollootou.



81

It to oppamt {ran on oxoninotion of: tho oootriciont

of variability for the various aroupo that at tho tino of

oapturo night vorioo noro than longth. thio now to duo to

night being noro dopohdoht upon tho habits of tho tioh

innodiotoly prior to capturo than lo lonsth: tino or oapturo

in rolation to proviouo roooing. typo and quantity of food

availablo. otato of dlgootion. otc. ...oll hm a noro

inmodiato otfoot on night than lonath.



Figure ‘5

rho noon length night rolotiouohip of ritual

for all ago aroupo oollootod during “April 19m.
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Ago groupo at tho tino or oollootion

 ‘80 C’éufi 10

Ago group l in roprooontod by oi: fish in.tho lay

collation. 8ono nonbora or ago group i nu hovo boon

ohangod to ago group n by tho tornation of tho aocond

annulus honovor. it io noro probablo that ago group i

no looo vulnorablo to angling. or thoy oro looo abundant

than onpootod. ‘rho oppooranoo of ago group 11 in into:

' oollootiono indicatoa that tho riah ooro proaeut. although

not caught an ago group I botoro on.

Tho {ion in ago group I. tabloa e and o. oro noro

variablo in ooight (noon ll: g.. g, 49 g.) than longth

(noon 80 oontinotoro. g, 2.1 oontinotoro) aa indicatod

by tho oooi’i'ioionto of variability of 43.“ for night.

had 10.61 for longtho ~—
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, . . Tabla a

; 3% M ought oboorvotiono for fiah of ago .5er l.

] oollootod In 1931.

E .. , . Total

. i Gollootion loight in longth

; nunbor era-o , in on.

111 . 163 24.0

j 1'71 at 19.3

;E 170 109 19.9

g 199 . 72 17.1

its 87 19.5

; 165 so 1-3.0

‘ 3 Rango 80 17.7

i g - to to

E ito 24.0

: sun . G79 1530

E noun % no no.0

3; Standard doviation ,- 49.3 2.l

E Cooffioiont of variability 43.69: 10.“

ii Condition factor (5) . 1.48
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.‘ . i tabla 8

Calculatod lonath in.oontinotora for fioh of :go group i

‘ at tino of fornation of roopootivo i.

Gollootionr
first

nunbor
annulus

171 '
12.1

114
11.5

170 ‘
10.0

199
6.9

153
9.0

166
13.0

Rang.
6.9

to

l3.0

Sm A
‘3

loan
11.0

Standard doviation ~ 2.3

Gooffioiont of variability
20.9%

:
3



our-while“

Agograuplliomnorouobooonoothaooriohaoronot

'vulnarablo to angling boforo ontoring this group. Tho oldor

ago groupo ohoa tho affect of natural mortality. It is

poaalblo that tho nothod of colloation.nay have introduced

bioa favoring oapturo of oortain ago groups. It noxid "23111“

anothor oaaaon of oollootiona to yiold data to dotarnina if

thia io truo.

Tho oooffioiont of variability of alight for all

oollootion porioda of ago group 11 (onoopt January) in aoovo

Shh. Thin indiontao oonaidoroblo variability of weights.

'i‘ho January ooilootion 0: ago group II inoludoa 14 fish with

aoooffioiont or variability of 10.23:: which indicatoa

nonparativoly anoll variability. Thin difforonoo ln~

variability of oollootion_porioda in probably duo t0 oompling

orror; for tho ooighto of othor fiah in this atudy woro not

hora uniforn during Jomary than during other collootion

~porloda.

Tho longtha at tho tino of oollaotion‘for ago group II

aro noro uniforn than ago group I. oith a ooofficiont of

variation noarnlal for all oolIootion porioda oxoopt Jnnunry

ohioh ban on unuaunl uniformity tooofficiont of variability

‘oa‘,o Aa indicatod for tho Januar? voight unifornity.

aonpling orror it tho noat probable rooaon for tho low



 

 

£6

voriobility. Tho highfivariability of tho loy collootion.ia

doubtloaa duo. in part. to tho forantion of tho onnulua

during thia poriod and inclusion of fish of two year claaooa

in ono ago group.

Tho April collootion inoluuon twanty-ono f ioh. ohooo

noun woight in 289 g.. vith tho otmdord doviotion of 1:38 5.:

and n noon length of 28.5 oontinotoro. lith tho otandard

dovintion 5.7 oontinotoro.

Thoao voluoa may to compound with than of ago group I.

all ago groupa. with the oxoeption of ago group I. are at

the minimum weight and lotutn inmnuiatoly following nmmlua

fornation may in the fish of thin 11th). nnd tho maximum

ooight and length Just prior to annulua formation (npril for

thia study ). The ransom for this were diaouaaod wider

annulua formation. I

The exception. ago group 1. occurred boonuoo tho nnnulun

fornod roproaonta tho ont'iro growth until than; the 0 ago

group nould not oaaily bo confuood with ago group 1.

E Tho noon aoight at capturo of ago group II oacooda that

of ago group I by approximately 176 g... on incratro of “30%

ovor the night at tho tino of tho previoua annulus formation.

Tho noon length incrouo nt capture ia approximately eight

anti-otara. on inorontnt of tllhhtl,‘ 10” than fifty porcont

for tho aono poriod.
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-» * ~ 'i‘otal

I mm m u m
E Collootod January 1'61.

E - p 1 on 25.0

E o in 34.6

E a. 190 no.0

10 on 20.0

E 11 m no.0

it 1» 24.0

E 10 etc 21.5

E 1. too no.0

E 17 100 25.0

E 1a -. :10 no.5

E 19 210 25.0

E 21 :15 25.5

" no 190 34.0

o 210 . no.5

a... no 24.0

~ 3'. .33.

aaa ooaa on:

Iaaa an no.2

standard doviation . oo.o 1.1a

coarriaiaaa of variability 10.21 4.“

Condition factor (K) 1.86



2010 4 (“I”)

 

 

 
 

 

.
Total

33.2““ '3‘...” u 1:2."
, EE ooliootoo Iota-nary 1061.

u 830 20.5

E: 27 ago 36.5

E. a" ‘. M' 80.0

E. a 560 50.0

i to m 23.0

1E a .845 27.0

E m. 15‘ 23.0

f to to
EE ‘ E . too 34.0

E a. 1000 101

E; »~. 86. 80.0

E Standard doviation w 14a 3.?

E OMficiont of variability “.91 13.03

E condition factor (n) 1‘“

;E Gollootod April 1901.

i n ' too no.7

E; gg oao , 38.8

E 0'!
m 26.0

E a1 no 24.?

? 9. no 26.0

~ to 876 28..



 

 

 

 

mu. 4 (continua-d)

nun. w‘ 1“ gag.“

con-«.5 mil nu (mutant!)

1“ 2.0 2?.‘

105; 500 55.5

105 1.55 25.?

in 550 53.2.

no 155 25.0

u: no 21.5

175 250 27.0

in 555 25.5

T175 515 55.9

110‘ 155 25.0

no 220 25.5

m 255 25.5

I.“ 536 35.3

I.“ 880 86.5

in W 35.2

m 11. 81.6

- «‘3 £3.

& 00". 6“

m I“ 88.3

swam «1155155 no 5.?

Minion: or miubiiity “.71 13.1!

M51031 {met (K) 1.27
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2015 0 (W)

m“ 22* *- 3?:
0511555.! In 1001 (55551-555)

am. 100 20.0

' 5:: 3335

6!- 030. 533

loan 800 25.0

55555555 Minion 118 0.4

Coefficient of variability 04.31» 25.81

condition r5555: (5) 1.20

051155550 July 151

200 ’ 101 23.9

.351 425 55.5

520 ‘ 245 27.5

230 m 26.0

833 205 25.0

23‘ 206 20.0

m 180 28.3

80‘! 170 25.3

555 100 25.0

:25 an 27.?

280. 83. 26.7

293 555 25.5



rm. 4 (mm)

001100505 July nu (common)

25: 155 24.8

217 226 26.6

201” I“ 84.5

8W0 165 25.8

.33 33?.

3‘. 5226 373

mean 215 21.5

Standard dfllttion 00 2.9

mm... or "nanny 41.41 10.51

000011105 {Odor (K) 1.81

. conga» August 1951

344. 270 25.0

:46 1“ 136.3

347 . 205 26.5

354 155 28.3

' 551 420 55.2

9.50 204 25.5

275 450 39.3

555 170 95.1

286 191 86. O



m1. 5 (0555111105)

w“ ' - w u 3‘:
951155555 Augunt 1951 (consinnid)

257' no 27.4

255' 412 52.9

595 299 29.4

305 240 25.7

500 251 29.1

297 175 23.5

291 217 25.9

595 220 27.2

295 13 25.1

mg. 155 25.5

" £3 .332

“: - 4451 497

he... ' 249 25.0

mm»: 5571551911 59.: 8.9

50.51151.» 51' 751-15511“: 55.5% 10.“

m1“... 155:» (I) 1.15
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22:21“ 2.72.. 39.21:.

‘ 1 10.5 22.5

,5. 10.4 52.5

204 10.4 15.5

501 11.5 52.0

217 10.7 25.0

251 15.4 25.5

222 5.5 19.7

955 11.5 24.0

224 9.2 21.7

225 15.0 25.5

925 10.4 25.5

227 9.9 22.7

929 15.0 20.5

955 10.5 22. o

555 15.5 27.5

:54 9.9 25.0

:50 12.4 ’ 25.0

547 12.1 25.5

945 11.5 25.9

544 10.5 25.2

55 11.5 25.0,



25910 6 (50n9lunod)

0511555155; 11559 805055

1.56 10.?

nnlbcr 55-5159 annulus

.55 9.0 80.8

265 11.9 22.7

2.80 0.0 £C.!.

80" 11.5 85.0

.10 0.0 22.?)

297 13.6 19.9

21 9.0 82.2

22 5.9 22.9

23 9.2 21.0

3 951' 22.8

10. 10.0 374.1

'11 9.9 22.5

12 1.9 20.6

15 5 9.9 20.9

19 13.9 24.5

1? 1.0.? 23.6

281 9.8 25.0

- 80 14.9 87.0

31 13.0 29.9

£70 18.8 30.0

07 13.0 24.3

16.3



1251.Is<.uuuu-251

0011555105 P1". 8000510

m 501911119 . annulu-

1‘0 7.? 20.8

101 13.3 20.5

154 15.0 25.5

16’? 9.8 20. 6

160 0.0 21. 0

160 10.0 19.?

101 0.0 21.5

124 0.7 1‘ 0. 0

155 10.8 139.4

157 10.0 84.0

119 9.? £0. 0

211 5.2 131.8

210 11.0 229.3

816 10.0 83. . 0

841 11.8 22. 7

175 10. 0 £1. 0

158 17.0 20. 9

B. 14.0 23.0

00 9."! 20.0

2? 10.0 25. 0

19 1.1.7 2:}.

82 12.0 27.4



~
.

1
'
1
1
-
‘
1
'
A
‘
w
’
t
l
-
‘
I
t
'

.
«
+
1
9
.

,
'

I
v
y
-
1
'

~
1
1
.

V

A
I
!
“

r
:
~
'
*
"
1
"
"
‘
&
3
.
-

.
.
-

,'
r

5

 

.-
-
v

.
-

«
7
-
M

'1
'
r
»
M
a
t
‘
1
1
”

 

00110501551

19?

180

180

114

127

173

300

15510 8 (0555125505)

Pun

M1115

0.9

11.0

10.0

10.0

13.0

10.6

11.0

9.2

9.8

13.4

11.4

18.7.

10.3

0.0

11.4

11.0

11.3

10.0

11. 0

1?. 9

10.3

16. 9
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288 14.0 20.1

1287 11.0 24.0

$100 9.0 23.)

:90 11.0 2.1.0

1796 18.0 20.9

$131 11.0 £3.

15535 7.7 14.2

13?. .8?.
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'150 mp m.‘

ho 009110 0011001105 01‘ .11 989W 15011100 0107011

£1911!» Pm: and 013 (1011 1‘0: “50. I191: 030 group 111

0000111 011515; 5055 0015550. 00.1155 01-1-01- 00010 0000:1115 for

41115.

250-005001555001030‘4‘0115111110'05001-17 55000-0

7.21.5111» .0 55. 0.1.7.5. to: 025.1- .3. group. (00.3151...

5! 7.2105111” 500: 001) 9155 55. 05005210110 01' 5110 205555

00110091011 (0m1010nt 01‘ 7021001115: 102 ). 5nd :50 J01,

0011.051... “0.22151... 01’ «21.51112: 2%). 17.. July

00110551041 1100 :00 .0050". 01111 0 0015111 «1:01-0:15. 0t

10 (50-0: 110500 1110 100 7551501115}. 9110 51311 7021001115:

or 9110 m5 00110051011 10 55-00001: 0901-10000010 to «.9115.
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m. ...n 1.555.. .2. 1... “21.51. .125 . M151...

01' 90215011151 50.: 10!. 45 030055105 15 0110 1017 00110051011
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01-9111! 0010141091050 1.5.550 001-0 3301500 90 1110 500:0"

001111-0909.

17.. 45511 0011004100 1410114000 511109005 1105 I10” .0011

0013119 15 074 p. g 106 a. .50 51000 105305 01‘ 04.4 004111005020.

1 0.! 00091309011 09 11.0 01' 0059020. 17.1. 10 05 11551-0550 111

.0011 0.1.55 01’ 25 1. 0nd 0 I005 1053911 1501-0-01“ 0: 0.0

001151-000”. 00:50-00 I150 m 19:11 «11009105 01' 030 group

11. 1'51. 150150000 01' 0014119 15 05.52051...» 1001 0nd 1210
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M151

1...... .0. «.1... mum“... r..- r1.n 01' .3. group :11

W1u , 11.1.0. 1. {33.

m...- 1:5- 1. 0-.

“1155550 1:: 35.51.17 1501.

e. 900 29.0

15 ' 5.0 30.0

. .00 00.0

277 'm 39.1

Run «a 29.0

.33 33?.

am. 2791 13.

Ian 65? a.

W«v1.11» 215 4.4

“tuna: at vu1.0111.y 01.51 12.91

6950111011 1'...” (I) ~ 1.76

0.11...“ 1n 5.. 1501.

no 7.0 00.9

1.5 .50 00.2

175 0.1 01.0

1.... 5.1 31.0

723 33?.

an. 1007 100

I... as. 34.0

01...... 055151100 191 1.0

605111015111 01' vat-1.01111: 36.1.! 5.8,!

60110151011 tutor (L) 1.31



15015 0 (005515550)

' 10501

933““ 31‘.“ ‘“ 3'51“

W19:11 1.01 _ ,

1! 000 11.0

130 “0 30.3

134 700 30.7

180 001 31.0

118 023 35.0

96 050 30.3

70 300 31.7

71 1070 42.8

73 098 30.1

53 «0 00.0

125 010 35.0

107 0.0 00.0

100 000 313.0

117 035 03.4‘

110 060 67.1

130 002 34.3

'7? 070 30.3

.0 0.0 31.1

00 41? 33.8

M5 310 30.3

1.38 .23.



 

 

1.01. 6 (0001115150)
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600011100 £50001- (5) 1.30

001150050 July 1961

23‘ 027
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115555 009

' to

087

Sun ‘ 1238
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805110530 1157101100 12.3

000111010110 0: “0151:1111;V 2‘

60001010. r0010: Qi) 1.0

001100000 105000 1901
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3.1.
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£500

50.1mm 6511011011

00011101500 or V0r15b111ty

00110111011 r1101..- (1)

'hd¢h$ 10

51-555

001100000.An(ult 1951 (000110050)

202
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to

079

226?

453

73.0

16.1%

1.45

10151

150310

1.1101.

27.9
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00
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00115011a

1515351- . 15,230 m mm

1.37. ‘ 10.0 ' 19.. 00.0

100 10.0 _ 04.0 31.4

135 1!. 0 ‘ 23.0 31.7

46 14.4 21.0 27.9

60 11. o 23.1 31.0

73 81.0 20.4 34.3

77 13.0 84.0 33.4

05 10.2 81.0 31.3

117 11.3 as. o 30.9

113 14.0 80. 3 33.3

1.12 12.3 20.8 33. 0

120 13.0 23. 0 38.2

134 13.3 83.9 38.3

100 13.2 23.0 , 33. 0

33 11.3 14.8 30. 0

70 10.7 83.7 29.0

130 7.0 13.2 28. 0

74 13. 0 26. 0 37.9

277 9.0 83.7 34.3

273 12.1 84.0 30.8

867 7.7 80.3 27.3
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10.8

11.0

20. 0

10.0

10..

11.0

0.0

5. 0

7.7

to

£1.0

410

18.4

sum-m mam 3.8

M1010” of

73313011107 .00“

8.00110

mu.

' 80.0

83.0

27.5

33.0

80.0

80.9

20.7

80.0

28.0

88. 0

20.0

13..

80.7

3411
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18.“
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29.0

30.0
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‘ no mow... run was... four mu ooro oo11ootoo

tro- Jm 1901 through ”not 1901. oith toontyooix bola;

“Hoot“ durum A9111.

31.... ooro fish to"W in th1o oao group thou 1h

ago group 111. u oorto11ty inorooooo with ago. ono wand

upoot rotor indivundo in tho oldor oao group. Thio

dittoronoo in mom is probably duo to oonplinc orror.

m. grootoot variotion or ooiahto by oonth or oonootion

13 during April. the oooffioiont of voriobility Doing 00%.

or tho toonty-oix rioh oonootod during thio period throo

hovo oolahto motor than 1000 3.. Posoibly thooa individuals

”Mammoth” tho-oonoouhtotm‘. av hovo

“Calm who” illodiotoly prior to oopturo: also.

tho: so: bo tho futoot growing fish of thio ago group. Tho

othor oo11ootioo poriodl."1th tho moption or Fobruory. and

any which hovo ono rich oooh. hovo o oooflioiont of vari-

wuioy ooor toonty poroont.

Tho “110101“ of vor1obility for loanho in 7.2 por-

oont: inflating 11tt1o miotionm oith proviouo oao

W-

m. 19:11 oo11ootion.’ .: u... of emu... hoo . neon

night of 790 3.. 1 1121 5.: tho noon longth is 30.0 oontinotoro.

; 2.3 oontinotoro. This is on inoroooo at 216 3. in weight.

out 6.8 oonttlotoro loneth inoroooo during tho fourth your.

rh. growth «ring thi- por1od 1o oxooodod may by thot of

tho thud your.
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loath and ooicht oboorvotiono for tioh of on group IV

co11ootioa flight in 133::

nulbor 3 no” in on.

Couootoo Jomory 1901

20 300 39.3

13 333 33.0

Kongo 020 30.0

to to

000 39.0

Lin. .1420 77.0

Econ 713 33.3

Standard doviotioh 123 1.1

max... of voriobiiity 17.“ 2.33

Condition i'ootor (a) _ 1.22

Go11ootod fobruory 1931

33 303 33.0

Condition tootor (5) 1.03

conootod April 1901

19! 1” 31.8

108 0“ 30.0

33 330 33.2

’ 93 . 300 33.4

73 390 33.3
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Toto1
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7ob1o 3 (oontiduou)

comm“. Ioight in 1:333:

author gran . in on.

coiiootod 19:11 1931‘ (oontinuod)

Rona «0 32.2

to to

1080 44.0

Bu. zoooo 1000

Moon 790 38.3

Standard 0011301011 001 2.8

Cooftioiont of variability 031 7.23!

Condition factor (:3) 1.33

Donootod h! 1901

149 980 41.2

Condition tutor (a) " 1.29

Co1133to'0 Juno 1901

2025 * 780 30.0

205 033 37.2

209 080 30.9

Ranso 080 33.9

.38 .83.

Sun 1941 113

Icon 007 37.0

Standard doviotion 133 14

Coori‘ioiont of variability 20.31 3.71

Condition factor (x) 1.22
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fobio 3 (oontianod)

;' Toto1

Co11ootiooy' _ slight in length

uuibor - arano inton.

Collootod Auguot 1931

243 010 37.0

mo ' 60*:- 40.9

800 605 39.2

mo ‘ om 35.9

970 1004 ' 373.6

339 308 37.0

2394 000 36.7

001 710 39. 0

30000 ' 040 30.9

.032 .33.

on. ' 3403 3.10

lloou . 370 33. 3

sodium donation 1.3 23.0

Coottioioat or voriobiiity 81.81 3.2!

Conditionwtootor 03)
1.0‘
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£9: : _ 7.11. 9

1 “mmmommy:mm 1'

i -. 42.11.“... First Sooond Third Fourth

g “or ammo omu1uo ohmiuo annular

#55 at 11.4 mm 33.0 37.7

t’ to io.o 33.0 33.9 42.0

44 :1.3 31.0 39.9 43.4

55 3.0 19.0 30.0 37.0

01 9.0 21.0 34.3 40.6

-. s 111 10.0 21.0 39.3 33.1

I L 110 10.0 20.9 29.0 33.1

‘ 3 866 15.3 27.1 33.3 “68.0

4 64 i 14.4 25.3 34.7 40.3

:03 20.0 no.0 . 32.9 36.3

i we a 9.9 20.3 20.2 112.1

270 11.0 ' ‘ 23.2 32.9 3.9.1

j 00 11.: ‘ no.3 31.8 30.3

if“ 13 9.0 23.2 29.5 34.4

j ' or 13.0 24.45 33.0 30.0

’L’, 90 9.: 20.3 30.3 35.7

: } 13: 14.9 23.5 34.0 37.4

' 239 3.3 20.5 27.2 54.3

'3' 4 301 11.4 23.5 33.1 57.3

1 294 3.9. 23.9 ao.o 54.9

5?, i 293 1o.o :1. 79.5 36.9



‘ 23310 9 (9913313333)

90113021. um 340339 73133 Fourth

Inn-bu: 30min! m1“. 331111139 311131111.

209 9.9 23.9 29.2 34.1

203 9.3 21.0 31.0 34.3

139 13.3 29.3 33.3 39.2

34 19.3 23.3 23.9 34.0

243 9.3 21.3 29.3 33.1

243 3.9 21.2 30.0 33.4

70 3.1 20.2 29.3 33.3

33 3.3 20.0 23.7 29.3

120 PO. 1 £7. 9. ‘39. . 1 .57. 0

113 9.3 23.0 33.0 37.0

13: 12.2 19.4 33.3 ' 37.7

31 14.1 - 24.3 33.0 33.1

193 12.3 . 23.3 30.3 37.0

102 14.0 23.3 31.3 30.3

13:.- 11.1 ‘ 22.9 31.2 33.3

93 10.0 21.2 29.3 34.0

92 10.2 22.0 31.2 33.1

.183 9&1 86.2 31.4 36.0

131 10. O 20.2 27. 8 322.2

11 3.0 90.0 29.3 34.3

Rama: 3. G 19. 0 86.? 2'9. 8

9133 3130 3939 4324

33:- 473 941- 1290 1439
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{W JQODLO 9 (cantlnuad)

’ OOLXCCCLOflr :31!!‘

number ’ tannin!

, lam - "1m

stdndatd

dovlntxon 2.47

Cocttxclans of

Vlrllbility 21.1:

Second

annulus

25.9

.t.70

20.8!

Thltd.‘

annulus

31.6

8.15

8.71

' rautth

annulul

36.3

I". o 51

7.1%



Aco group-1.11. on 711.

"t‘tnuothrooococroupooorouprooontoowootooruh

that ooqporuooo woro not doolod odd-mo. utmost: tho

Wino oro prooontod. For Mo. oao group V1 to

roprooontod by coo noobor for tho Jonson oonootion.

routotlvo oonporxoono not ho oodo for tho April oonootiono

“in“(Whom of mum: on group

V 16. ogo group VI 5. ago mp 711 3. 01’ tho throo ago

groups no othor oouootxon portod nu ooro than throo nah.

Tho noon nights for tho April oouootlono oro: oao

group V 585 3.. g 40.? 5.: ogo group VI nos 3.. p, 257 5.:

ago group VII 1m 3.. I. 160. 3.. run inalontoo on moron”

of ~10“ of am g. tron tho rm to tho oath you. nth

on inoroooo or 96 g. from tho fourth to tho fifth year. rm.

opporont dooroooo of grooth' roto for tho firth you nth on

Loorouod roto for tho oath you light bo poooiblo. but o

ooro proboblo rouon to unplug orror. oopootony omoo

oupntod long“. do not moo tau.

Tho opporont oooroooo or night tron ogo group VI to ogo

amp 711 now Do on mm ion of cum on tho nob ogoo.

but oo notoo prououoxy. oooplm orror to o bottor oxplonotion

to u.- of tho o‘n 0.93”.

no lo- loath to oontinotoro at tho vol-tom oao groupo

oonootod during April oro: oao group V 40.7. 1 1.2; ago group

V1 48.7. I 8.0: ogo group '21 42.0. I 8. o. Tho roooon for tho

mm. in longth from oao Group '1 to no group VII in probobly

tho «so on for tho dooroooo in night. 1.o.. coupling orror.



 

ran 10

you"; on Count oboorvotiano for run or oao group V

‘ rota).

39.1.1.3“  ’ 3:2.” m 1m?

Collootod “not! no:

74 920 40.6

Guilt-ion rum (3) 1.30

Oollootod Fobmry 1061

"no 700 39.0

Condition tootor (h) 1.18

Gonootod lot 1851

so: no 40.0

214 718 36.9

163 ’ ‘ aoo 40.3

But. no 38.9

' .33 .33.

m. 2806 120

loo- no 30.?

W'mutton 3.2 0.88

M10100: of variability was 0.“

Mum tootor (a) 1.24



rohlo.lo (on-slalod)

 

mm . :32”- ESE?
Oollootod Juno 1901

too no 59.).

201 no 39.0

Run no 39.).
g; to to

€- voo 39.5

E Bun 1510 75.6

E "on m 09.0

stoma-d dovlatlon 30 0.22

E Coottlolont or vorloblllty 4.0; 0.6%

EE Coalition rootor UK) .lotl

E E Collootod April 1981

E o? u no 304

E oo; 1290 43.2

If. no 1320 43.0

:E on no 41.0

7° 090 oo.2

lOI ooo 4.0.0

E no no 41.0

; E to coo 59.0

E on a. 40.0

no 100 39.0

 



to». 10 (W) .

- k Toto).

F '. Collootlol' "doubt 1n lonath

' W" . m“ m "h

E canon“ 4pm 1901 (mum-4)

: 41 420 40.0

i} 40 880 09.9

:75. 40 900 41.4

E: 130 ' 904 40.1

E 10:4 024 40.0

93 040 40.0

i Rum 735 08.0

.43 as.
f, 5:.- 14161 6515

Z I n... on 40.7

awn-:4 oovoauon ‘ us 1.2

Cootnolont of variability 20.55. 2.0::

00044440.. tootor m ‘ 1.44

Gollootoo July 1901

220 ' 114 30.0

no no 40.0

m ' no 00.0

14:: 4332

an 1032 79 
I.“ as ago5
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Collootod July 1951 (oontlnuod)

momma dovlotlon 141 1.4

00.34.“...- 01‘ vorlobnlty 17.31 3.61

000014100 rootor (n) 1.0

Gollootod August 1951

274 000 00.0

249 680 39.1

Bongo 680 38.8

.38 .33.

{.11- 1610 77.9

noon 766 38.9

04mm «union 100 0

Coottlolont 0: vnrlobllltr 14.0% o

Condltlon rootor (5) 1.2?



toblo ll

041491.444 loath to oontl-otoro for £1.00: 4 m V

49 tho 4! tor-441441 or roopootlvo

Collootloo n... flood 101:4 Fourth mm.

Moo omloo 001111104 441011104 mluo man-

000 0.0 01.1 00.0 00.9 01.0

000 ' 10.0 04.4 89.0 00.1 01.0

‘31 1‘3 334. 3040 3.40 38.0

140 11.0 A 04.0 00.1 04.9 09.0

214 4.4 90.4 29.0 04.1 01.0

940 10.4 29.0 01.1 00.0 09.0

04 11.0 24.4 00.0 00.0 00.1

049 11.4 00.0 09.0 04.0 01.4

199 . 9.4 19.4 04.0 04.0 09.9

114 1.0 10.4 04.0 00.9 01.1

49“ 10.0 04.0 01.1 ' 00.0 00.2

41 10.4 00.0 09.0 A 04.4 00.4

100 11. 4 90. o 29. 0 00.1 09. o

144 14.0 01.0 90.0 00.0 00.1

40 11.0 19.0 09.0 00.0 01.0

41 9.0 10.0 00.0 00.9 04.2

44 10.0 00.9 04.0 09.0 42.0

49 9.4 04.1 01.1 00.0 09.1

10 1.0 20.1 01.0 04.0 00.4

101 4.0 01.9 09.4 04.0 09.0

90 14.0 01.0 02.4 04.9 09.4
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0411440140, F1044

unIb40

60‘ 1" ‘ I. 94.

I?! 10.0.

7 9.0

40 . 19.0

818 13.2

185 17.0

R4034 7.2

. 00

10.0

Bun 508

4440 11.2

50400400

041141100 2.83

004ft1414ns

40 14:14-

01110: 2.0!

84.9

86.2

81.9

804 O

28.0

89.6

13.6

to

29.6

606

22.0

3.74

1.7!

24014 11.(00401an40)

044400 10100

4000104 4000104 4000104 4004104 4000104

3841

30.0

30.0

89.0

30.6

35.0

24.5

00

38.0

786

29.1

6.10

2.13

100000 01:00

04.2 01.0

33.2 37.1

00.0 00.1

00.0 00.2

01.4 09.2

00.0 42.1

02.2 00.0

4030 40ft:

944 1003

00.0 00.0

1.10 1.41

0.00 0.00
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Con-cud “mm 2.961

.: a on 37.0

’ mum nua- (z) 1.3:

Common February 1951

£18 1000 40.0

36 1000 41. a

Ban” 1000 40.0

’ 1330 4:30

5m 2060 51.0

Mean { 1000 . 40.0

Standard mutton = 50 V 0

Contact.“ of variability I.“ o

mum rate: (19 1.0 I

calmed Jun. 1961

m on u. o

Cannon tum (5) 1.29 
Counted Jul: 1901 ‘

B30 1044 “.6

Condition tutor (L) 1.44
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till. 18 (continued)

601100010-

00110.000 4&1000 1901

étnndurn 00'103100

Cocftlolont or variablll‘r

ConditionHIOOtor (a)

fio1xht in

st..-

1530

088

1380

sea

to

1550

3430

1146

494

4.3K

1.53

601100000 April 1951

3
8

70

109

140

$
3

830

1440

1440

1012

1320

1410

006

1176

Total

10nx0h

in 0.0

46.1

33.0

40.0

38.0

46.1

139

48.2

404

1.0!

41.0

43.6

43.3

41.8

44.6

44.8

39.0

44.4



rm. 1: (mu-nu)

'. , f . roux

0011000106 ' hum III 10mm

““5” . , urn-I in an.

001100000 Apt-11 1’01 (continued)

Runs.
030 39.0

$0 to

‘
1440 44.6

su- ' 0404 343

Stand-:0 «vane.
20'! 2.0

accrual.» of vat-mun: 21.6% 4.7%

Continua tuner (5) 1.61
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40 0.0 21.0 29.0 04.0 00.0 42.0

240 10.0 00.1 20.9 01.1 04.0 00.7

109 12.0 21.2 02.2 00.0. 09.9 42.0

230 10. O 87.1 3801 35. O 37.0 40. 8

79 10.9 20.0 01.0 04.9 09.0 42.0

00 14.0 00.0 09.0 * 00.0 04.0 09.0

0 11.0 21.1 27.0 02.0 00.0 00.2

70 9.4 22.0 29.1 00.0 09.0 40.0

20 10.0 22.0 01.0 04.0 00.1 00.1

40 10.0 20.2 29.4 00.0 00.0 07.0

140 14. o 20.4 04.0 00.0 41.2 40.1

200 10.0 20.2 00.0 00.0 40.4 40.1

292 10.1 29.0 00.0 00.0 41.0 40.0

0.... 0.0 20.1 20.9 01.1 04.0 00.0

‘ 1:30 23?. 03?. 03?. 43?. .331

09- 190 070 409 001 412 000

20.. 11.9 20.0 00.0 00.0 00.0 40.0

“3:15:10. 0.41 0.90 2.00 2.00 2.00 2.00

00.00141...

311131" 20.22 12.00 0.00 7.40 0.72 0.02
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in Olb
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‘44!

120.0

4240
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Figaro 6

Calculated length! 1n,oont1notcrl

to: use group: I. II. 111. IV. V. VI and VII.
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Casparieon of present study

Iith other lionigen.leraenouth base

The growth.rste or the fish in the present study equals

or exeeeds that iaplied in previous studies or the large-

Iouth bees in Iiohigan.

Beoknen (l949) oonpiled average weights and lengths for

variaus are groups or the larceeouth base in Michigan. The

information given is for the entire state. and for an

indefinite period. These data do not lend themselves readily

to oon,erisons with the hintersreen Lake data which are for

a specific lake. and definite yeriods. with each collection

yariod yresented independently. however. the data are given

on pece 75. table l7. In his study Beehea (1948) found e

legal largeeouth bass in kiohiaan (ten inches or twenty-five

centimeters) to be four summers old. The fish in the (resent

study attained this length shortly after the toreetiou or

the second annulus. This illustrates the superior growth

rate for fish from fiintergreen Lake.

Eben-ever (1939).eonpered the growth of lergemouth bass

in.aowe Lets with those.tron other eetsre including Winter-

green Lske. uis tables (converted from inches to centimeters.

no. 15) are presented. with a comparison of average noun

calculated values or fiintergreen Luke fish oolleoted during

1961. The lengths or the Wintergreen Lake fish or lgtl used

in this comparison are those observed at the time or oeyture.
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Each-eyers. (1939) in.referring to the flows Lake data. says

'....since the fish were taken in early September they were

actually older in terns of growth than is indicated; the fish

of the I age group (I annulus). for example. had completed

the greater part of their second growing season.” One should

be aware of this difference when comparing the two studies.

The congarison of rate or growth for fish collected

1?er .‘uiutergreen Lake during 1951 with Eschmeyer's (1933)

table. show that the fish in the present study are above

average. The only fish having a greater growth rate. than

that found in this study. are from southern Wisconsin.

As previously mentioned. the values for lengths of

fish from wintergreen Lake 1939 and from Watson Lake. as

given by Eschneyer. were actually higher than.yearly averages

should have been. It is apparent. from a comparison of data

nfrom the two studies (table 18). that the Wintergreen Lake

fish were growing more'rayidly during the lle collection

than they were when Eschneyer'a data were taken from the

sane lake.
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Conclusion

Wintergreen Lake. Kalamazoo county. Michigan is a eutrophic

lake rich in.nntrients as evidenced by the abundance of

cladocerens and other small crustacea. and a heavy phytOplahkton

blocs. The growth rate of the largenouth bass in this lake.

as revealed by the present study. was found to be greater than

that of comparable fish in Hichigan. The rapid growth of

these fish nay be accounted for. in part. by the abundance

of forage fish.

The collection of data was from January 1961 through

August 19:1; of this period. the month of greatest increment

in growth is January. while the month of naninun lengths and

weights for any age group is April.

A quantitative method for determination of time of annulus

formation is presented. based on age group II collection for

April having maximum weights and lengths. while the Hay

collection. which includes the period of annulus formation.

has minimul weights and lengths.

The graphs (figures 6 and 7) of the calculated lengths

(as given.in table 16) show the “classic” growth pattern: a

very rapid rate during the early years of life. with a

gradullli dOOPOOlins ”I‘0 83 the G60 increases. In general.

the growth rate as revealed by this study exceeds that of

couparable fish for the early years (until the fourth annulus).

whiie the others have a more rapid growth for the older ages.



Reduced nortality (due to limited fishing) among the older

age groups would result in greater competition; this may

explain their sharp decline in growth rate. Even though

the growth rate of the older age groups in.tais study is

less. the total lengths and weights remain larger than for

coaparable Hichigan fish. due to the very rapid growth of

younger age groups.
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