J\f?f

a

- 1 Nt

"TABLE OF CONTENTS

- ACKNOWLEDGEMENTSf.:C....:}\..;;...:;2.;....ﬂ.. i
N N N _ :
LIS OF TABLES ......;f....Qﬁg..r:x.........f...l.. S
) | LIST OF FIGURES PR A SRR S e
L1sT QF-APgENDIpESZT.....t.;.h.}\i...,;...;.....;....,. L
ABSTRACT and RESUME ;""7’t'}"'xV : ......Ym;; e
INTRODUCTION wn.ysv.’venoeein b s
. MATERIALS AND METHORS ....... .......?y. ...... Cheeeegi e
:Description of Stddb.Area ..::....:...;...: .;.. e
, <»Statistical Methods ......:......“.}},....!..... e
i; L Physical ané ChemLcal Parameters Sf‘water B A
: - Collection and Measurement of Fish‘ . ;}i}......... e
. _“ Preservation and. éhrinkage of Flsh ...J..;};., s
VTagging ....;..................}..... ..... i.g. ...5?:.;.

3

' : 7/ Age Determination, Iﬂterpretation of Annuli arnd
—_— ) f Validation of Aglng Techulque ........f,c..

<§E:cundity and Egg Size ..;}..............ﬁ...}..

-
»

StomachContent Analysia‘.;..;....f.................,...*

Gonad and Body Uelght Relationship ....a.;,(.. N

LI ]

b
4 e a s

.\

" L]
Water Preference Experiments ..........c.c.ciivemeiennine

C | ‘ :
mmmms..“.”.P..”.ﬁf.”.g.“.:“.“.“.“.“

A Water ChEmlstry and Physics R

Distribution and Movements e

‘r’.

\.

. -l(.r £
o

'l * Age and Gtowth'.....c......L....;.:r...:.l,..{

Water Preferenct Txperiments........}...L,..;.

) T

DISCUSSION ....;.:.uj.gu..u.;{:;,,...:;.f.;.....1.§;,....;.,.

o ¢ . '

-

(R

~

T

s a8 v

'-i-\f

Relatuxmnnps Between Fork and‘loﬁalfbpngths U

n




Tk - . ) e - .
. Tey l ¢ ) '
LA \. .@
é \ - o ,
‘ X - - -Page S
Growth' of Channel Catfish ..i.......eeee.veiNeveneeiinl. 756 - -
.‘ : . 1‘_ ) . ’ . . - . . ."‘\\ p . i - s a : )
©  Reproductive Bilology ...ceuviviiioiivnaensai, \‘. . 28
. ' . . . ) . ' . \\ _ . )
Fobd of Channel Catfish ...........,...'..iubo e, = 620
. - 'Local-Distribution @hd Its PoSsible Explanations .3..... <-'._6i2r- ' '
o :. : . . . . + . “ :' \-.“ ‘ 3 Eh . B \1 -
- MANAGEMENT RECOMMENDATIONS*.......%.....:................)... 73
- '} SUGGESTED. FIELDS OF RESﬁgRCH .....;;....,...45..,}f.....,..3, T '
. SEBIARY ARD CONCLUSTONS .%+ternesivnrsinnnanenanninnss ™ 75

" "LITERATURE CITED ...'ee.lunenssanveeeaionyeranisn Y, 78-

D I I I A RN R

.,

*  APPENDICES : S\ 8 -

AN LY -l.l..l[\‘l.ll'.-lu---Il-.--.’?g.......'...........7"-.‘ ) .
. ) ° o t
AN . . i

o - 1 - ’
e N -~
* P -y
T RN
@ N - . . L]
] . -
' ' - . - ey .

. ! -
- ! Vo .

1 .

. 4
-
-
-

» c -" "
’ ., -
27 a !
I [ bt - q A
/ . “ " - - .
X " . - . T ‘ o 3
¢ s TR B
LI . M .
- . | A L!rf o . N . .. e .-
[ e ‘
] _-\‘ i r \ N ¢ - a '
L . N a
l.- s
.-: . . . i [ ‘; T
- " ¥
- .‘ - ‘7 * ’ . - + v .
- - : : J - 5 . .
- S S L. , R !
et L. ’ N q
i .
- . - . .
< s oo .
. LI - "
- > ¢ : / £ : - + "'\



1. . : , ~
. ‘ [ . e T o ) I .
R . ACRNOWLEDGEMENTS. T © T S \
‘ - ?‘ M- R 1
. ! . t ]
P I would like to thank my Supervisor Dr S U. Qadri Dept.l of
Biology, Univerglty of Ottawa for 1n1tially suggesting this project and
\‘ ~
for providing subsequent a551stance.,- - ’ . ‘ A } 3

: . o . -

i

It"ts—efsincere pleasure ‘to acknowledge the assistance given in

AR

the field and the generation of ideas 'in the lab by Messers Brian Case ané 4
T T ‘ ¥ o . - . f"
* Peter Rubec.. . s ) C __'_ o jb o 3

.o

.« I am indebted to Mr. Gerry Mackie, Dept-. of Biology, UniVéristy - ;) Vo

\[‘

of Ottawa and Mr. J.E. Mantin Research Branch Lntomology Research Tnsti—

tute, Canada Dept. of Agrlculture ‘for ass:sting me 1ﬂ'the idenﬁification

.

v Jof benthic organisms founﬁ in the stomachs of channel catfrsh o

.

4 H

p » Thanks-go. fo Mr. R. Schbll Lake Erie Fisheries Unit Ohio
i P
é Division ef Wildlife, for providing information on the decalcification of .

".\ r

N

:{;‘_ pectoral spines and for valldat ng my aging. technique., ' %%

]

b

e ‘- - ' .Gther technlc%% informatlon was provided by Dr. K. Jande,. DePt.

J of Histology,,Faculty'of'Medxcine, University qf Ottawa and Mr. W.D. Adlam,

»

.bistrict Manager, thariooﬂinistry of Natural Resources, Ottawa., 7‘ - q’. s
_;“ —‘ L Special thanks g0 to Yhe late Dr S. Hart, Bwologﬁ\fection,
} ;_’ﬁ Onal Research Council Ottawacfor kindly prdviding space for my water
. ade . - , - - -
' }px;ference experiments., _efl ) s w} o ,L,;ge’..
}lﬁ.;';ié -,," Last but-nor least, I w;;ld like to thank nk_my w1fe Barbara, for N
ol o, : »

: her patience and udderstanding during this study~and'@or her- help in the
. P A
Preparation of tifis thesis. R -4% . J oot ‘

-

This research was madd possible through an Ontario Graduate - .




Table .. l.
'Table g.
** . Table . 3.

ﬁfTable 4,
'~ Table 5.
. Table 6.
' Table 7.
o Table» 8.
T ,'I.“ablke 91

.

T table 11.
_p/- )
L
£
- Table 12.
~Noe o
T Table 13.
| 3
. ‘.‘A.j',‘
[} . -. .
- i

- LIST OF TABLES

L T . /
. v~ .
Correction factors to be added to measurements of frozen
channel catfish '
i ,5 _-'. o, .
Calculated lengthrof Ottawa River channel catfish at end
of each year. of 1life ........,.

""""."--o----ooln-c--‘o-. ------- b4

L R R N R A Y B IS I B SR

'Chemical
water at
combined

and physical characteristics'of Ottawa River
-each station for the years 1970 and 197l

L I I I T I T T

g
Age—fork- length frequency digtribution of 827 .channel

catfish, sexes combined, caught from May; 1970 to June,
1972 #n the upper. sector of  the Ottawa River ..

t

Age-fork length frequency dietribution of 21 chanrel
catfish, sexes combined; caught frem May, 1970 to June, -
1972 in the lower sedtor of the Ottawa River ..
; .
Monthly variatlons in the state- of mat@rity of channel
catfish from the Ottawa Rlver -

er et e n

L

c--

nooll-----a ----- “ 9 00 4

h“oa

« 4 bt e ea

Age and fork length variations in- the state of maturity
of" channel catfish from the Ottawa River ...............“

Fork length varlatlons in the avernge fecundities and

egg diameters of channel catfish from the Ottawa River..
i . - .‘ .o

AVerage number, percent frequency of occurrence, perceqt-

tdtal volume and percent insect.volume of the major
groups of iﬁsects found in the stomachs of channel cat—
figh from'the Ottawa River TR

&
--.o.--;olnn5o--

Table L0« Average number, percent.frequency of occurrence, percent

total volume and per'cent crustacean volume of the major

groups -of crustaceans found in the.stomachs of ,chanpel

cathsh from the Ottawa River ..:...................:::.
. ? . c . B -

Average number percent frequency of occurrence, percent,‘

‘total volume and percent mollusc Volume of fhe major
groups of moiluscs found in the stomachs of " channel
‘catfieﬁ from the Ottawa River ... .conveuen
Yt x5 : R E
Average nﬂmber, pbrtent frequency of odcurrence, percent
Ttotal volume and percent fish volume of the.major groups
of fish found in the stomachs of ‘channel catfish from '
the Ottawa River

a e a.d o ¥ s sae s

-..c-s--ooo‘..|-c----n------.-..---:-n.

!

Average number, percent frequencylof occurrence and
pércent total volume of miscellaneous westebrates and

invertebrates found in the stomachs of channel catfish. .

from the . Ottawa River

RN R R R R N
. ! -
* . . 1 N
-- s - . )
. . e e N

17
25

29

46 -

47

[




i1 K : ' _ .v"

. Lo . . 7 - - B Pagel L .
535“ Table 14, Number percent frequency and percent volume of each ' 1\_‘ i
Lo item found in stomachs of channel catfish caught in - T

;rf* _ the LOWET TAVET vuvrnnsesensunnensoesannnnshonnasnnnene. | B4o-

. i
- r
.
. ! . ] .
. .
. .
"o -~
. A\ . .
- . - . -
. A . - °
- . . .
1o LA f
Ll . t . - d \
i . 4 . ' 4 - .
‘ -y f .

' i
. "
. B 4 . F
il a A | ]
! ) v ‘ ’ e ————
. i i i
4 o’ r A ‘ -
P . 4 . ' y *
s . - ¢=5 '
- .
) ‘ «% . f
r}
. . '
~ * . ¢ N ' .
: ' .. :
% ' .
- A . . .
. - »
“ L}
’ . : )
- . - . ¢ .
A T
-\ - A
I “ ’ ¢
.- . L
* ‘n
. ' L
.
. |
R . .
- * . ‘. f + », 'Q'}‘
. - . . - -
; . : . L)
Y \ P
+ -
. !
- : !
P ' g .
. - ¢ ¢ -
- T N - . wi
. ,
oo N
\,—D ' ~ . » ! ‘. .
N '
! ' f “ K , .
- ', . - ¥ .
) - L ~ .
' ~ ' ke
! A A
N [ ) « |
- © : .
Rl . 4
‘ o
. 3 f 'f <
! - . - .
-~ . - ¢
. wl ' “ r -
e ' - A sy
— d " - i . f . ’-
e . ) . ) . .
. . " L
) '
’ ‘ \ ‘ ’ g 1
i ) : ‘ - L.} -
»
' ' - . ot [ . * '
Y . v \ -~ .
! ' . s o .
» ) .
' " . '
- .
' r g i
- . ¢ ! [

A .
I3 R f .
- - . * 3
. .
‘e
> r
' ’ .
: -
‘ L




. . . . . o . C e ive Y - . ) . - .
N o ' ’ N ’ i : . & "

©° LIST OF FIGURES 3

- , Page -
- Figure 1. The Ottawa River study L2 =L 4o
. . - -+
Figure 2. A typical chanﬁb& catfish decalcified”pectoral spine
. ‘ Cross section ....---.,-.............................: 13 .
. E c , . ) / . .
Figure 3._ Diagram offthe tank-used‘in water preferenee experi—tﬂﬁl . e
) ments .o-'..--.-.'_---'-\--lonu-.-c-.-.c-."..'o-----o-----n'u . 21
p Figure ., 4. Number of channel catfish per gill and tfap net 1ife . P
e in the upper and lower sectors of the Ottawa River - Coo27 .
o [} .
. - Figure 35, Agg—fork length relationship of 82311hannel catfish R
A " sexes combined, caught from May,:197Q to June, 1972 .
4 ' .. ‘in the Ottawa River .................................7 ~ 32
. ) .‘- R + .
. Figure 6. Age—body weight relationship of 608 channel cétfish ' .
_sexes .combined, caught from May, 1970 to June,' 1972 ,
e in tﬁe Ottawa River .f..,..................,.........' Sk
?igure:'7; Fork length-body weight relationship of 925 dhannel *
. : . catfish', sexes cqmbined,” caught.from May, 1970 to | - .
p D <June, 1972 in the Ottawa River ....................ﬁq_. - 36
. X . . . T )
. =.Figure 8. Monthly gonadosomatic indipes_oﬁ female and male
- ' channel catfish,netted in the Ottawa River in 1971 w.° 40 ;
B . o
l-. . ™ / . .- )
Figure 9. Seasonal changes from May to October in the per- - : K AN

e oo centage occurrence of the ma}gr groupss of food
organismz/?bund in ‘the stomachs of channel catfish — 49.

l
i

-Figure iO. Seasonal changes from May to October in the per— -

. ff/' ceiape of the total volume of the majoragroups of v
ST, ) {ooé .organistis “found in the stomachs of <hannel - .
B ’ Catf‘igh n...-.-----;/-o-----.---.....--.-..--'---\:‘- --- . .51 .

P - .-

Figure 11. Variations-in channel catfish leggth and their effect - )

S orf the pertentage occurrence of the major grougs of
v food organiggs found in st

) .
. . %
fiachs e R R TR 52

-]

N N .
- " Figure 12.° Variatioas 4n 1nel catfish length and their effect .

: on the’ percéntage of the-total vblume of the major . . ™
‘ ; g of food organisms found in stomachs - &
q, . S x
3A. Growth compariéhrs of channel ‘catfish from different . '
areas based on calculated total lengths vieesevisars, 57 .
T ' Figure 13B Growth comparisons of channel catfish from different ) T /;/5‘;
S i . areas based on- average total lehgths ................- R-Y N NN
e T o Coow S - . L h '
Wit - ' . . LI '
L e - ’- ' e




T B LA

. Appendix 1.

- 2

' Appendix 2

LY

'Appéndix, 3;

Appendlx _j.

B J-- ) ; ) . ' ot . 1
_ \/LIST OF APPENDICES . . - - L

v
= T ' } bage—
Derivatlon of . LorrecL10ﬂ factors for. frozen lengths h o
and welghts .,.,.....u;.,.u. .............. Veeareaana 84
i Average monthly water temperatures obtained from ! ) ,i
' the, pritannia Purification Plant for 1970 and 1971 85 .

- Ki

Gill and trap net
yeatly basis from’

.tatches-in the_upper rivqr ofi a
May, lngﬂFO Jane, 1972 ..&...;...

J
&

“Gill and trap net catfhés in the Lower river on a ; ’

i yearly basis from May, 1970 tg June, 1972 e eieeaaia 87 .
P ""*- . L}' . ) . B .
> Appendik;ﬂS% Meanufork 1engtﬁ ‘at each age’ for channcl catfish,
) g " sexes separate and combined, cauphe~in the upper
’ river from May, 1970 to, June, 1972 .-..FT}--.-.-.... 88
o . ’ 3 . iy
Appendix 6. Mean weight at each age for channel. catfish, sexes
a -, separate and combinéd, caught in the upper river ' .
L _\\;;\ from Hay, 1970 to June, 1972 ......oiiiiiiiineaien, 20 800,
Appéndix '7::_Raw data on flsh caught in the lower river ..... ....V = 92
R -} o . .. . .r e e . : e, .
Appendix. 8. Monthly gonadosomatlc indices for male and female , - |
K .channel catfish caught from- May to(k:£ber, 1971 ... = 93
" Appendix ‘9._ List of organisms foﬁnd in stomachs of channel - -5:; :
catfish obtained from the Ottawa River from May, S ;
. 1970 tO'June, 1972 ...........,.,.‘:...2;.........:._, P94, .
"7A§peﬁd1;‘10. ;ﬁesﬁlts of the paired Student s t-test used in the .
' : 0! water preference experiment ................;{...... 9%
L ' - o .o RPN
" ; e . . ' = Al \ " .
‘:il I o v - ' ’ ' ".‘ ‘ . ! \l i :.‘._-‘:.;
. : * h \ ¢ -'.‘;' '
--—-— : ’ . ’ ’ J ./'J‘V
’ v , | . - v “.""‘"
‘ . ; - /i
5 ; . ../‘” (f/,
.‘._ » . ’.' .»r ) o”' -7 ' .
S o7 - S ¥ ‘ . “:‘ .
B ’ ) ,.."’_-'—-'. - ' a : . . 'J' . " .
N L] < . B T
. [N ‘, [od N \r D .‘ . L /_) . - "
£ g e -
& ' . _ ! <« L
. ‘ o o ) ‘
: s o - - i
‘ ] - . .@ | . )



) Y o ovi oy T _ ,
. -~ a . . . ! -
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: . Bioldgical investigations were carrled out on. 2 031 channel
‘ J- o e 5
.~; catfish caught from June, 1970 to June, 1972 Tish were.obtained from —'%«lz- .
. . .

- o

a 33 km stretch of ‘the Ottawa River near the titie’s 0f Ottawa- and’ Hull’ f‘f S

Y - " .

1 ,\\ o . M05t fish (99/) were caught abovc the cit&es of Ottawa—Hull
‘with the remainder beiow. Chemical tests indicased 6 major differ— e : . _;.
ences in. waterjquality between the two'areas. Water;preference experi— f '_h*“
ments indicated’that c;annel catfish ShTWEd no preﬁerence"for water'

fu

\

obtained rom the Ottawa River e@ther above ‘or below these cities.

S - Growth . for either sex was similar Increase in length with
© age is‘represented by log fork length (em) = 1,1668 +°0.43037 log age.

;

Increase in‘weight with age 1s. represented by lgiﬂwt (g) l 540 +
f R !
1, 405 lqg age, Length weight relationships are similar for both senﬁs

’ _‘ ndlare represented by log wt. (g) = -2.081 + 3.138_l0g fork tength' ‘J- -
C o o - . . - r : Y .
, .. ) . . ) ~ i " . : " . i

o

tfish attain a fork length of - 33 ‘cm and

Female channel c:
- [) f o

]

e

v.are'at least.fi€E‘years of

'/ mature. State of maturity in males 1s difficult tgHassess. Spawning

e - before 50 perceng_of the female fish are

/ occurs at water temperatures ranging from. 20 60 G to 23 3° c.. Thc,
o, il ST T
roie - . ‘
;/ . average fecundity is 6, 480 eggs. Egg diemeter at time of. spawning‘is-:
. 0.y, ’ . .. ’

PR Y R R T Ay Y

f '/.l -,_3-6 mm. Q, ’ . ‘ ..'.' . “.. - ‘ - ‘; ‘ : ~_ F\
- L Feeding habits are related to fish length . Figh having fork .- . . = -
- . E . ' '_‘/".1 . . . .

lengths up to 80. tm are insectivoroue, from 30 _cm to 45 ,em are.

? ..

omnivorous and-greater than 45 em are piscivorous. Seasonal variation . T

I of ﬁbod consumed is directly related gb the'availability chfhat food;' ) P o

. ‘ , ) Sy , . e Ca
item, =~ - Lo 39, Y N N ‘f,
At ) ) f - -l R % /_- " .
~ . No definite ‘evidence was found tOrexplqin the relative absence ' i
: ‘ : . - /L . F
L of channel catfish immediately dgwnriver of Ottawa ullt , T e
'. : . “ e - . g ':.'.' . a -
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"

. ..the age, growth food, fecundity and maturationfof channel catfish in

" a faetor. . . .. o o .

i .’: . N ‘ T ' .J'V ' . : '
b , : "INTRODUCTION = - :

The main purpose of this study was to- obtain information on_
N P

—

the Ottawa River near the cities of Ottawa and Huill, Canada’ _ B

Dataﬂobtained.wete used to see what'biological differences

"there might be between 'fish living-at’the nofthern limit of their
N ’ . e

' distribution;and those inhabiting waters from more'southerly'lacitudes..

Suggestions an also be made regarding- possible management of this

species a these ndrthern latitudes. '?“\\\; . - >

Another purpose of the study was to* try to \determine the-

tause of its local distribution and to- establish if water’ quality was -, -
. B .

1

. Biological investigations were carried out from June to. late
s,

- %
- October, 1970 from -May to’ late October, 1971, and May and June 1972

[ / o
A total of 2 031 chﬁnnel catfish caught 1n a 33 km (20 mile) stretch of -

the Ottawa River fere analyzeda ’ A !

Y

. —‘} 1 ) : ¢
(P Té//éitéw _River has been the subject of several biological

investigati ns. Earlier reports have been concerned with water quality,..

}
p;lmarily-fxom a chemical point of view’ (Piche 1954 LeSauteur 1965)
<

Only in recent years have studies from a more biological point of view '

0 f
~ t‘

' been undertaken. The recent report put forth jointly by the Ostario

’

Water Resources Commission (0.W.R. C. ) and the Quebec Water Board {Q.W. B )

r -

p
,in 1971 1ndicated water quality characteristics. These were based on

§ T . . “~ . E
that lie along the interprovincial boundary. Mackie (1971)cand Stobo

(19?1) carried out studies on the distribution and egz:;gy of "'macro-

@ . benthos and the distribution and- growth of the Yellow perch Perca .-

T

“ : . . L] '

"

both_chemical and biologiéal factors for all sectipns of the Ottawa River

’




. . . . + N
v - . . 1 - ‘

-flavescens, respectively, in pollnted and non-polluted parts ef the

Ottawa River. :At the pregent time, sevéral Biological investigations

' on this river are being carried out Hy{qther'reseafchers.

- Previous investigations'have iﬁficated thit a faiﬁ large -

'ehannel catfish populatidn exists upriver from the cities of Pttawa,
_ . ) . L. .

—

Ontdrio and Hull,‘QUebecg;whereas,_few fish of this specieéfafé found *

Jimme&iately downriver from the above.mentioned cities (Stobo ibi&;

s.u. Qadri unpublished.data).f Commercial catch records fufpishea“by

+

-0

" the Ontario Ministry of Natural Resources, Kemptville Branch indicate'-‘

'
)

'that from. approximately 50 km downriver from these citiesb the channel

<
catfiak population is of sufficient size to be econqmically importaﬁtﬁj

o : . . ' : . g
Channel catfish found in the-Ottawa River reprasent the . -’

-'northern limit of their distriﬁution (Scott 1967 Trautman 1557)

'fRijer (Magnin and Beaulien 1966).' Cuerriet (1951) aged a few channei,'

-
)
Most ecological research on chis spécies has originated from the cen~

tral and southern United étates. Limited biological investlgations "y
L

of channel catfish in eastern Canada have been from the Saint E/;rence'

a

a3

"hatfish‘from the Ottawa-Riveflbut undertook no further studies. 'It’

S . .
e S . [ M H ' -

‘::£53$Videﬂt'that;tﬂ;rqﬁexists inreastern'Canada'a lack of knowledge

. L .- . / T
.. .pertaining to this species/ ‘ - L .

o

R
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: ‘ a 'MATERIALS, AND METHODS | 2 -
. Description of Sgudy Area d LR C IR - o
_ “The Ottawa River extends approximately 1,113 kilometres (696 : | i\ ‘

miles) from the. drainagé system df\Lake Temiscamingue (81 22' longitude :‘,
west &8 42", latitude ‘north) to- the St. Lawrence Riyer (73° 30' longi- -
tude west, 34* 1atitude north) Total drainage area for this. basin a ,
is 145 000 square kilometres (56, 000 square miles) " I

-River. At the time of this project, Shirleys Bay was being transformed ‘ !

the Cheudiere‘Falls (Eig. 1). Swift ‘current, rocky shoals, log sorting

o

Channel catfish‘examined for ‘this study were obtained from-a”

L]
o

"33 km (20 mile) stretch pf the Ottawa River. The study'area extended
from the YMCA’camp to the middle of Lower Duck Island and included the .

cities of Ottawa ,Ont - Hull ‘and Gatineau, Que. (Fig 1), The'study. o ‘

arga “was further divided into three sectors: .upper, middle and lowewr”™ A

- - . . . L

PO »o

-, The upper river, extending from the YMCA camp to the Deschénes

-

Rapids (Fig.Ll) ‘is part'of Lac,Deschénes, a widening of the Ottawa , °

into a sewage laéﬂbn. A maximum depth of 16.7 metres for this sector

~

Jwas. found{;%rapproximately two thirds of the width of thé river d .
opposite Shirlegs Bay. Tne main flow of the'ri;Fr follows the northern ’

(Quebec) shore: Currents found aiong the southern (Ontario) shor

east’ ,
of ghirleys Bay are.probebly'wind generated.._Depths along this douthern
shore range from one to‘nine:metres: ‘Mud and sand are the »do inant Do ) 7(;

edbstratee dlong this shore. “The littoral zone at Rocky Pt, and_npriver
) : ) . :

'from-Shirleys Bay .is composed of rock. No information-on-depths and . -
m 7.‘,..,__ . - i . .

dﬁbstrate of the northern (Quebec) shore'was recorded
_The mid riwer section lies.between the De;chénes Rapids and - ' .

b
N~
.

)
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‘and .booming ‘are characteristic‘d@ﬁthis/tégion.

Ottawa River. , . i

. e TN . oL B
- N Eh .
. . '
a ) N . .4 i . . - .
- * - . . '
v . ' . - . : - . D
- Goen :
: s

R . . N . L] : N l
A . P - f

,p 3

The ‘lower river includes that part of thé fiver betnéen fhe

3 ]

'Chaudiere Fal%s and Lower Duck Island (Fig ﬁl), Thig " sector can be

L -

._,_

best described as having quite swift currents and very rapid drop
3. - PO - -

offs. . Depths: ranging’ from 6 to 16 metres throughout most of chis
i - - . ' ’

area are not ﬁncqmmon.- Depths of threevmetres are found in a few
lochtions such ae povepnors_Bay,‘located one third of a kilometre down

'river ofvthe_RideauﬂRiver, a baylat the mcuhh 0f‘Btewery Creek and’ .

waters on dhe,north siﬁe“of.Lower.Duck Iéland Two main tributaries

.

' entering the Ottawa River are the Rideau and Gatineau ‘Riverg’ having ;

\

man annual flow rates in 1968 and 1969 of 39,642 l/s and 370 940

Vo

1/s respectively (O.W.R. c. and ‘Q.W.B. 1971) Watexs fromythe Rideau

River cascade over 'the Rideau Talls, a drop of.ll 3 metres, into the

e T

. e
v 7=
i

‘?z,:;‘ Breyery Creek, a part of the Ottawa Rivef which coufses
~thndugh'the-city ofh?axl, rves spécial mention.' At the beginning

of this progect, this creek receiﬁed non—ohlorinated ;aw sewage from
s c v

‘:.the city of Hull as well as wastes from-Catada Packers, a meat-pro—

cessing.gnd packaging plant. "In the'snﬁing of 1971, slaughter hghée

P

gperations ceased. In Augusti 1971, Brewery Cteeklwas temporari!

o, :
and remained so for the duration of the study pe iod.. Conse~

4

dammed
quently,fwaeer below the dam”s;agnatéﬂ cansing changes in its‘chemistry

in the dﬁmediate area. N . ' K .
- |

" Major industries operating along the lower river include two

. 7

.paper mills - the E.B. Eddy Company of Hull Quebec and the Canadian

-

International Paper Company (C.I.P.) of Gatineau¥ Quebec.

o
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Statistical Metﬁods T }7 YT L -

Statistical tests used to determine Similarities or differ—.t

4 3

4

ences are indicated Where ap Eicahle in the theais. “The Student 2}

t—test and linear regre551on by the method of least squares are used

primarily for analyzing data.-kgnlass 0therw1se-stated ‘the 0.05

7 probaoﬂﬂity level is uged-as my crité&ion for significance.

,fr i . -
. . : o R "

=, i

- PnYSical and_Chemical Paraﬁeters of éater Exanined )

C e
f

ST

v

P Y
or ,

.

-~ v . ) ? v '
’ Hater samples nlre collected from five stations at approxi-

-vmately three week intervale from early June to [ate October for the

La”Bay, mouth

of Brewery Creek, New Edinburgh Canoe Qluh, in the channel between

ald

yéars 1970 and 1971 Stations were as folloﬁs:. Britann

Kettle Island andnthe C.I.P. mill at a- point 1. 50 km upriver of the,

i

mill and. another location 0 75 km below the mill These’ last‘two

a e . . .
;'stdtions hegeafter are referred to as'upper and lower C.I.P. reapec—
) ! - - . - S _— '
: tLVely . . L . L}QV" .

-3

Samples were collecﬁbd from both the surface and bottom- bf
N

the water column, the 1atter being obtained approximately.SO cm above

the substrate with a 4- litre Van Dorn water sampler A portable Hach'

kit was used to. .measure pH dissolved oxygen and carbon dioxide
levels in the field immediately after samples‘were collected Water

destirmed for laboratory analyses was kept at 5 C.Pntil teeted. In

the 1aboratory, a Direct Reading E.L. Hach“Chemical "Engineers?“Kit

I? t
‘with the 4th edition instruction manual was used to measure the

v -

fbllowing parameters: alkalinity, chloride (Cl), hardness (Ca and

\ .
total), iron nixrate, phosphate (P04) and sylphate (304) ‘o

.Test?ng for the presence of chlorine in the water was-

0’3
!

T -’

s




. . o « . e

stdrted in July ‘1971, Turbidity measurements (J T U\) were ale

recorded by using the above kit. Water temperatures were‘recorded

' 4 .

REETS the field by a mercury bulb thermometer- Average monthly wdter>w_

_ remperatures at’'a depth of 7 6 m from Jan., 1970 te Det., 197] I

N < The data &nd £1

i

ere collected between June to October,

1970 and May tg,Q,tober, 1971 In 1971 netting was done once every

) n o)
S : +

two weeks, except in Dctober when only one sample was collected In

1972 1imited netting was done to supplement previous years data.

P

v T Samples were collecte& at approximately the same intenéity

e
B s Lo LA LA

in the upper and lower river. Negligible fishing was carried out in

b]
the middle’ sector for reasons explained 1atgr L

]

Fish were collected by u51ng al,8m trap net and 61 m long .

gill nets. The trap net, constructed of 5. l cm stretched nylon ‘mesh

has 3‘36.6*m long lead of similar mesh size, Gill nets were composed -

;1;59 of four' 15.2 m'gections, L.8 m deep, of multifilament nylon having

+mesh sizes of 3;?, 5.1, 7.6 and‘lo.é‘cm‘stretched mesh.

\ A totel of 72 gill and 37 trap net sets in 22 different

. locations were made. Trap net use was restricted‘to areas where water

depths Jenged between 1.8 to 3.0 metres’ at approximately 39 to 40
metres from shore. With depths shallower or deeper than thisa the

efficiency of thie net was greatly reduced Normal-low ‘water: levels
- }~.
in ‘1971 prevented the setting of this net from lateljhne to early
., b4 k] -~ s
N September in the upper river. . Trap netting in the . lower river was not
affected by water level\{luctuations since there 'was a greater variety

._% :pr‘Sites at different depths‘availab]e. Gill nets were utillzed~in

L ‘ e . o
s, : : ~ !
- s . . , " L .
. ..
S . N ) 4 L - .




. . ) S

" . . .t i

both the upper and lower river to sample areas having depths ranging

from 1.5 to 17 Oomeftes.‘ The 'very natyre of thq\?iddle river sector C '

—td e e ——

*

" ds described previously precluded any sampling in this area. .

’ . : ) *

-« - The use of cheese baited and non baited Windemere minnow §

.
. o .

. oraps, day and night seining and skln diving in lotig‘and lentic waters’
’ ‘ i N ° -
proved unsuccessful in locating and capturing channel cat:fish having, Tt

.L

. fork lengths less than 21. 0, cm. e Cw o f“”;- 5 i g

Pield measurements of fish {\r age and growth vere based on

+ l H

the methodg outlined by Lagler (19569 The"fork and total lengths .

T ' ‘.,ﬂ

- were recorded £g .the nearest mlllimetre on -858. fresh fish Field <

+ w” welghts of. 487 channel catfish weré obtained Egom a Chatillon balanee, .

¥:fr1_‘accurate to .the nearest 20 grams. An additronal 491. frsh were brought .
:;.:j back to the lab for further analyses. ‘From this number lengths\and . ,

:

'E'weights of 110 freshly caught fish were recorded} Standard lengths

h -

. ' ' .

., " were also recorded -from 45 fish. A Mettler balance, accurate to the

: neareet gram; was used to obtain the weight of fish in the lab i

AR -* Fish that could nof be worked on immediately were placed in- - -

' plastic bége and frozensnh

.
« . N i

Preservation and Shrinkage of Fish

. . . '

;.Preéervation by freezing was chosen for conveniEnoe ésAwell
‘as‘tq elloo_comparison nith specimenchollected and fro;en;in 1970:
ﬁurethn’d} preéernésion ranged”from.two weeks to thirteen.monthsrﬂ!ﬂ |
*' v In order to'eee if Eherevyere any significent length'and .
éeightiioeses‘due £5. freezing, 28 channel catfieh of verioue sizeea-‘
Co . ¢ :
were_seleotedﬁfor a shrinkage experiment which lasted'for-the dbove Co
' - > .o 4

mentionedxpreservétion times. Using the paired Student g t- test

ignificant differences (p<0 @01} for lengths and weights between

. i ‘ . l

-



e - . . Y

fresk and frozen speoimeng'wére obtalned.

"To connafeilength and weight data of preserved fish to those

"

. . - - - " EI |
measurements obtained from fresh fish, correzﬁion factors were deter—

- [
] -

mined (Table l).i Slze class intervals for the fish used for these

o correction factors were determined bg using Sturges formula (Sturges -

7¢

dix ql). ".. - - - R .' .‘ .. -

- Tagging . s

-

C e

1926). -Applying the paired Student 5 t-test to,ftesh-and calculated
. N N

frésh measurement (preserved'valne + correctiou factor), no signifi— SN

tant differences were obtained (p>0 {3) aud the measurements were

~ : "
comparable. DeterminatiOn of 51ze class interval using~Sturges formu-

. L
~ N '

la and consequent derivation of the correction factor are given (kppen'w'

. . . R

&

.

. . . Y > ) \ '

“f
&

E In order, to studx local movements, 530 channel-catfish werp:

i

‘tajged (430 in June, 1971 ‘and 100°in June, 1972) with numbered

»
spaghetti" dart tags obtained from the Floy Tag Manufacturing Com—

pany of $eattle, Washington. A tagging gun mandfaotured by ‘the same

companytﬁas used to fasten these tage to fieh . Tags were attaohed
A "
between interneural spines ‘at the. base of the dorsal fin (Stott 1968)
. a 1 -

All fish were anaeethetized in a dilute’ solution of MS 222 - Ethyl-

m-aminobenzoate Methanesulfonate, (Bell "1964) prior to tagging. After

' . . R :
anaesthetizing and tagging, quiescent fish were placed in fresh water

.and were'releaeed when they sﬁowe& recovery from the'anaEsthetic."The
& - 1

left pegtotal spine of all. catfish tagged was removed for aging and
marking purposes., - & '

-

.'Age Determination, Intennretatlon of Annuli and Validatifn of Aging &

- .- - s
.. L . ., rd -
.

Technique | o . - . '
. . ‘ :

"hging'of-SSl‘channel catfish was accomplished by counting

(I . . (A J - ' - /

- - M v
N NP !
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Table 1 Correction factéfé“tomhg;giifd to measureménts of frozen a.

, - .+ chanfiel catfish. : _ - - - .
Lo ; | ' \ ._\_“l-._.“.__ .. 5, .

B % . .
. . = . . e o ) ’ \"'k-_, o i
_Range ipl  Correction - Rapge inl , Correction = = .. Weight2 . Tl
fork.length factor total length factor.” | .correction factor ' - Tl

o em) C(emy» 0 (em) (em) (gramg)

e

. r T loe. ’.' [ . ! ot
24.7-31.6_ ¢« 0.5 ' ?.28.9-36.1 0By, 1 : LT
31.7-38.6 0.7, 36.2-43.4.0 03 ¢ P "

‘_58.7;35.6 | Io.é . ' ‘43.5-53:7 Ly Em A
45,7-5%.6° 1.6 | ' 50.8-58.0. . Lst } g

_'52;7;§9.@§ 12T 58.1-65.3 - . 1.1 L ‘8'; e . ./ +
9.7-66.6> % 11 0 eslerde o g L g

t

1- Ran%i in length determined froﬁ-%putges ﬁérmulﬁ'(Sturées 1926)

2 - Correction factor compensating for welghtfloss resulting from
freezing channel catfish having lengths cénresponding td fork .

»

and total length ranges, =~ . = , S
3 --Correction factops determined from.a single fish. . R -
LT . - ' i '_.‘ _I‘:, B 1

S .
" ; /
. /Z ' '
%
. "
. . - « o . -
' * -y
N ¢ ke P !
\ - v
& '
R A
, -4
. - . . 1
¥
*, . R - . .
- - )
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P

the number ot annuli on sections obtained from pectoral spines tkalman :
4 ! . ’ 3

1934, Sneed 1951 Iarzolf 1955) R R S

- ' 4
v_ . . .‘. - i [

.

s
Prunrng shodrs were used to cut the spine "from. as close to the

X \ L
body wall of the fish as possiﬁ&e. Spines were’ air dried for .at least

o
a - s v

\three days and then fixed in'10% non~buffered formalln for a minimum

"

.

r

period ‘of 48 hours. Fixed spides were mext’ placed in, 2 dram vials ta’

«which the decalcif ng fluid Decal1 (Scholl 1968@ was added After a

-,

— T -

4.

decalcifioption period of approximately three days,(length of time -

'varied witB size of spine being decalcified),‘the spent Decal was T
¢ . .o
: discarded _&nd the spines were washed in water for three hours. A

IR

! ,:.. N IS a ’ +

ry ’ sxngle edged razor blade was uged’ to cut sectio s of one to two tenths
: . e : ’ : s
of a millimetre ‘thick from the distal en@ of the basal groove (Sneed
™ ‘_IJ)

- L. (‘5 1951) of the decalcified spine. A dissecting stereomicroseope at a
r ~ -

m""

- ' -

; o magnificatlon of 25K.was used to examine secgions_which—werenimmenéed'

‘ oo : ’

iR .. . ,
-“- ‘, . ' ' ,.Q_ ' . .
- two time§ before a final ‘e was assigned to a fish 3 Spines and their

3 - .
added to each vial containing spines and sections in order to- prevent )
X - LW

r -,
oo . moul growth (Mille 966) .- N tor .
e I T O

[

A

S . Many difficulties were' encountered before ,technique for'age

- -2

4+ I's

cification as a way ‘of preparing wpine’ sections for cutting, a method
x| .
l.involving the use of a Jewqﬁler S saw (Scidmore’and Glass 1953, Pycha ’

1955) was attempted but was abandoned because of too thick and/or

YT

" [
S shattered sections.. Decalcification solutions such aS(spdium c1trate

) - @ N grs
M [ .

s

1 " . 7 "Products, Division of Americaf Hospital Sup y Corporation’ "
- L Evanstonr- In Canada,_diatributed by Can, Lab

- . d ' . ]

- -

in water to give better'contrast Sections were read a ninimuméof o

respe tive sections were stored in a 10/ glycerin water solution in

a cool place (Scholl pers., comm, 1972}.: A few crystals of thymol were -

‘determinationlfrom pectoral spines was found, Prior to Selecting decal—.'

7 - . - .. . . - . j' . ‘-
1Decxl - A product of’ Omega Chamical Cofpbratlon. _Distributed by Science '\

& .
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'y

. D 12 CT A C

Jnd fgrmlc acid (Perry 1967) and E D.T.A = disodium (ethylenedinitrilo)kgr*
\_;/“\- . -

tttra—acetate, (Jande pers. comm 1972} were:also tried but ere, dig-

o ~

o,
cnrded bccause of the long q;riod of xime required for decalcification

to take place. Docal (Scho]l;{968) proved to be a satisfactory, fest

'ﬂ' -

acting decal ifying agent ﬁplﬂes not flked in 10/ non buffered ‘ ﬂ

formalin decalcified much fastar than those that were but the edges

0 ~ .
of thege non fixed eectlonsuhad a tendency to\curl;{making counting '

- S . ‘
of outer rlngs difficult. Consequently, most Spines were fixed prior -

-

'”Ito decalclﬁication. Rings were clearly visible on these decalcifiéﬁ

- o

~ spine sections. Interpret}tion of annuli was, based primarily on

; _ , STy T
eXerience“gained &rom réh%inﬁ several hundred ages since there is

l.

v1rtually no_ literature available explaining the rings found in-de-

.o ) '
v - @ .
'o

calcified spine sections. . o "fv

- F
. ¢ . . e ‘ - M- “ - . .
’ . Annuli-were distingufshed from'acceegory-rinas in the P
1 . U - . }_. .,’;
fBllohing way. The d1stanCe between euccessive annuli was. greatest dik
near the centre of fhe spine seotion and s llest on the outside o T

-

: (Fig“ 2) . Any ring which did not conform to this description was

_CDnsidered to be an acceesory check. ‘Annuli were"distinet rings which -"

;enoircled the lumen of the spine. Unﬁortunately,.a&ceesory rings alsa

" as they always,seemed'to perellel;fhe‘énnulus thdt they were near;'

e . ..
T e - . " . . [

ﬁgave this,sameiappearanoe;”.Theee; however, could he{ﬁietinguished

e Va.li'dation of aging- 'technique‘ wes acccmplished by _tq) T
R _— S - ¢
methods. First 13 decalcified spines and their sections were ¢ent .

“to Mr. Russel Scholl, for verification of ages Tead by myself. Com—

n .

LI 4

) plete agreement and to within one year occurred’%6? and 723 of the -

1

verteﬁra of 25 chennel catfishfﬁee removed and placed in a warm l%

Lo g - J

- time reﬁpectively ‘ For the:second verification method;,the fifth

N L « N
I S - . . )

5

a Q - ) 3 ‘.7 -'_‘ * " "\-1
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KOH“solution to loosen the attached flesh. . Following rEmoval of flesh,

. '

vertebrae were air dried and then aged (Appelget and Smith 1951) . s

.

Comparisons were then made with ages read from torresponding spines.

.. This-method indicated more.accuracy since 48% of *ages read were in
complete agreement and 96% were' within one year. validReion of an
- o . , .

aging technique'is'an estimate of one's accuracy.  Since great.dife‘ ’

. N s . . ‘ . ' . o - é '

3 ficulty is often encountered in aging fish, it is almost dmpossible;
: R ,

to achieve 100% accnracy. ;Eor'this project; age determination can

:?' . " - [ g - .
; * be COnsidered as-being accurate to w //thin one year of the actual age. -
h.x I . . . ~<t &

v Back calculations of ages.o£_216 channel catfish were .

~a

-

é _ accomplished by first attaching a cameraluc1da to the microscope '
w7 -~ . ’

ﬁ (Chuganova 1963). The distance from the center of the spine section .
N . " , B
: ’. to each annulus along the lateral “field was then recorded Growth

- ]

!

JTE\M - was calculated at different ages by assuming direct propottions‘between

*

growth of spine radius and growth in length of the fksh .

\ -

Grﬁnth determinations were made from measurements along the
. c i
lateral axis as opposed to the expanded posterior edge (Sneed 1951 R

=

Muncy 1959) ar. the anterior radius (Marzolf 1955) of spine cross -aec—

o

.tions; The lateral ﬂxis was chosen since annuli were more uniformly

‘.

spaced and distinct -and becausela line drawn from the' center of the

P
! . L - -

- ¥

spine to‘its outer edge would meet the rings perpendi&ularly. The '

s C o g7 .
distal end of the basal groove was used as a refererice point for ’

taking cross. sections'of spines (Snded ibid, Harzolf ibid, Moncy U

=

ibid) During spine growth ‘the basal groove. 1engthens. For this .

reason the point of sectioning in older fish is actually more distal .

' along the spine than in younger fish (Marzolf ibid) lhe elongated

’
' A

L

posterior portion of "the splne cross -section is very pronounced.at the

proximal end but because of the tapering natnre,of the spine;it

N . oy . . , -




_ rings perpendicularly and co

.distlngulsh._ Consequently, ude of thls axis for growth measuremenﬁs » R

. ~ T :
15 ) . ' .
decreases in size distally unt'{l the kross section gives a very . “.' "

rounded apjearance. fn this study,»chSS'sectidns at the distal. en&

of'the basal groove, particularly in larger fish, yielded postetior

ldbes ranging from very pronounc d to almost 1 negligible. A line = ‘

.f"

ter edge often would not meet the

drawn from the center to this

equently would make the validity of the

.Back7ﬁélcnleteﬁ'eges'abﬁﬁtf 1. For these reasons, the-expanded ' -

/

posterior edge was rejected for growth measurements. " Annuli along.. ... ...... ~

the anterior axis were very crowded and were often dlfflcult to -.

was' rejected, - Sy _— ' ! )
. . - . . - // . ‘

- Several sources of error are apparent in growth calculations

‘ ent of - the basal groove
I - AT

i-as fish increase in size, as previouslyzmentioned introduces error .l‘
'in that the 1ocation where sectio & are taken changes.with the'size

of the flsh. Considering that spines also taper, then for-a fish n

»tnat the first.annulus was often eroded swayl” Scholl (lQﬁB) made'the*

“ growth’ calculations. ‘Similar findings have also been repor

Muney (1959) - - ) L

'1,' R . ) 2
from using pectoral spines. The 15 ;L ’ S |

——

/

' . ‘ Y
.years old the-distancezf/;m-the focus of the cross section:to the o )

xth annulus (where’x<n) uould be less than the’ distance to the, same

- +
'

annulus when-the fish was x years‘old. ‘The lumen fbund in the center

of the splnelsection increased in size as‘the fish grew,'to-the extent ~

. ' - ' . Lt

v ] - w . . T ~ s

same obseryations. With increased lumen size, difficulties aroseé in
r . ’ ’ !

determining‘exactlyﬂwhere the focus was ‘for taking measurements for . .

P

The above mentioned sources of error, involved in measuring

N 3

the radii and annuli of larger Cross sections were not constant for

G — .
N L . - ¢ , t

fo




TR LR

e

TR T

- were both less than corresponding average lengths of fieh of.the game

. channel‘catfish, this phenomenon can probably be attrihuted tos the

‘fish as breviously mentioned. ﬂCénsequentlv, it uag felt'that‘more

4

16

]
<

all fish sizes. Conseqdeptly, the body-3 pine reiatioqgh}p and sub-. "A

.

A ' .
sequent mathematical corrections were not determined because thia tT

would introduce further error into the calculations. A approximate

C e ‘4

growth rate for each fish das,calculated based on the theory that

.,

~

~arowth in .the cross section of the spine was directly proportional to

yar
groyth in 1ength of the f%&h Muncy (ibid) made a similar assumptlon.

Lengths of fish at each age were determined from back cal—

1,
E)

»
cdlitions (Table 2). fhe sample size fDE each age group, although

somewhat small, was considered large enough to be representative of

" . Q

all fish within 3 respective'age group. Comparigon of the last cal-

culated length givem Err each age (Tablé?h) to the average length

found for each age (Appendix 5), indlcates that calculated lengths ‘
Ty

: . ’ : 0 ks
age and greater than the average length for a.-fish a year younger. ‘

'Thus, the last calCulated 1ength g&ven for each age (Table 2) can be

v

‘con51dered as being a very close approximation of the actual value.,-

Rosa Lee s phenomenon (Tesch 1968), in which calcu}ﬁfgg”if/

lengths at a given age are smaller the older the fish from which they

. e

are computed ‘was apparent for all age groups in this study; In

distal movement of thefpoint of sectioning with ingreasing size of

faccurate grovwkh increments could be found if only the increase in

. e el

'length from the last season, for each age group, was considered (Table

2Y. ,ﬂunfz;(IQSQ) determined his growth rates in‘a-eimilar mgnner.

: . {
e . 5
-

-~

Gonad and Body Weight Relationship ' - )

' Gross examination ‘of the’ gopads of 491 channel catfish was .

-
— . oot . . N ) B
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-~

' Pirwit%ﬁleSZﬁ. All!clean eggs werefpoured into a graduated cylinder :

L
z

8 )

made LQ detg&mine their sgx and maturitf Immaturevfish had poorly
developed gonads which were almost indisting‘ishable from the ventral

Y. .
- ¢ LN

)

surface of' the kidney:\\All fish whose gonads were - distinguishable

were con31dered mature. A more détailed classification of maturity
|. , )

stagcs based on Kesteven's (196 work  was attempted but was abandoned

.

when difficulties arose in identdfying the various stages of develop-

ment according to his. claseification.' Age and length at‘first maturity

and the pfﬁporticn of immature and mature.rish were determined

’*

_ Gonad wet weights, recorded to the nearest 0 1 gram, of 302

channel catfish obtained from\hay .to Gdtober 1971 were used in deter-i'

LY

mining the monthly gonadosomatic index or coefficient of maturity

gqnad wt, x 100
totalgbody wt. of fish

N - i - ¥

) (Nikolskii 1963)

Both.fresh and preserve& fish were used in determining
O
gonndoeomatlc indices. 1 assumed that’ as a result of freezing, gonad

¥

i
- .

weigkt loss was directly proportional to total body weight lose, if

fresh and preserved gonad weighﬁs are compared ‘with respective total
,'\ v .

bodj weights, then the ratio used in determining the gonadosomatic ‘

-

index remains unchanged. Consequently, indices of preserved fish are

assumed toy be comparable'with'%hose of fresh . fish.

A S G
Tecundity and Egg Size <o P

T

— OV%EEE§~£;Dm 16 mature channel catfish caught close to the

spawning time uring May and June, 1971 and 1972 were'found to be .

saitable for fecuzdity studieg\and\f;;idetermination'of egg size.

Ovaries were presé;;ed in Gilson s f deigapenal.abﬁs} 80 that
. _ I

ovarian tiseue would be broken down and ova hardeked _ o

Counting of eggs followed the procedure of/kandler and

-t




. o .19 B I B .

/ U, Co S -
containing a) minimum amount of water. The Qotal volumefﬁ? eggs 1n ¢

2 N s ] .

each fish wak noted. From these eggs, a. random sample was "selected
o . ! . ‘ ' Vot
and ‘the number of eggs required to give—a volume of .200 ml was deter-
1 . ' . . . . . . ’,
mined. Three replicates were taken. The average of each set of

: feplicates was then used in deternining the fecunditﬁ of each fish. - -
% -/ . :

. / ' Avenn!er Micrometerl was used,:o determine the ova dia—

metérs of 20 eggs per fish for eath of the above mentioned fish,

. - . 2}
- e .‘ . . i -‘-."‘
Stomach Content'Analjsis . ' S e
Channel’ catfish were removed from the.nets early in the day
'.1'- L) -4

- . and k1lled in order that stbmachs;uith food orgarssms. in ‘an undigested

- sthte mfght be obtained., . "

i RN Out of the 491 channel ciziish brought back to the Lab 267 /7\4/

had food in their stomachs. Stomach contents vere; fixed in 10% forma—, . '

[ .-

h .

Iin for at least‘four days af ter;which Phey were stored in 79% ethyl

=

»

. L ’ . . . .
alcohol, . oo R . . -

" Analysis oj;stomhch"COntents follows in part some of the {

methods described b Windell (1968) and Lagler (1956). The number - -

- [

and frequency of each food item ‘as grouped broadly under the headings

’

- -of 1nsects, crustaceans, molluscs, fish, vegetation, miscellaneous

vertebrates and invertebrates and unidentifiable debris were tallied. . .

hd *

- The volume of each group of food organism was measured to the nearest
‘0. l nl hy volume disPlacement in a graduated cylinder. Frequencies '

l-and volumes obtainedﬂuere converted to percentages for different sizes<
ume - :

P s . . b .

LR

i o?‘fisn and for each'month from'May ﬁb Oc:gbif: Percent frequency of

vy
roccurrence and percent volume of each of the above mentioned groups

P ;Q were also found for the total*sample of fish examined withopt reference' i N

-~ . . .

s 1 Verniag Micrometer No. 11, Instrument No. 1953 "HB manufactured bY the
' Precision“Tool and Instrument Co Ltd., Englaﬁd




from each reservoir was moved.by means of two pumps

N 120

to size of fish or’ time of year, With the aid of the Insect Identifica—

tfﬁn/Scrvice of the Canada Dept. of Agriculture and-ﬂr._G Mackie, many

of the_insects and bottom .fauna which formed a predominant part of

) . +

channel catfish diet werd further identified to the generic.leyel.

. . '; : ) - K > .
Vegetation was identified Qhen possible. Classification of algae, R
. b G e - i - . - .
however, was not urnider taken, o :
‘ 3 ) o . j . ) o _ ' l N
Water Preference Experiments’ . . .
\ .

. l s s -
- L. '
o .

The design of 'the tank used in this experiment resembled in

a nuﬁber of wayshthefchannelled avoidance trough dsed by Whitmord, -
Narren and Doudoro@f (19603 . fn their exjeriment, as wcll as in Ehis

b

‘one, fish wqre\lnltially placed in a common-area from which they could

l o o - . - .

. sp
elect which chambet to enter. Where the above mentioned nesearchers

.
-

© gaye ‘four choice5,.I presented twp a

The water preference tank was constructed from a horse trough

and modifled to form five- areas(Fig 3) 'Each partitionhwas made of

1.9 cm (374 inch)(plywood which wag cdated with epoxy resin to make the

wood waterproof, an"reservoir held up to 427 litred of water. -Water °

1 to the respective

receiving chamber.- To eakh pump intake ho;e was attached alplagtic

] = r
vial to which one'lay

ar of cheese cloth wa stretched over the- open

: ~
filters to prevent detis. from emtering and foulidg

Al

end. These\@cted as

the pumps. - Diameted of eli tubing was’ copstant. Flow rateg were set &
at three litres pdc-minute since~this_was‘the'minimum rate that would |
prevent a backwash from one receiving chamber’ to.thei other via the .

-

common area.  Each receiving chamber was connected to the commigiehamber‘

. , ‘
1 Pump model #D-6, manufactured ﬁ; Eastern In;mstrles of Haqfen €ona.,

U.S.A.

-

-

~
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- fork lengths ranging from 25.3 cm to 3717 cu were obtained from Lac s &
_Deechénes. All fish were kept in dechlorinated tap water for at leastl }

i

t

1 . i : .. *
'wae=placed in the, common chamber: Five minures later, the gates were

raised and,the movements of the fish were observed and recorded

. conserve the water supplx\ Figh moveme ts were recorded until 30

. . ..\ 22 N , ' . . f . -
: . ‘ , o
by an opening 12.5 Em’x 16.7 em., Gates composed of fibre glasg )

SCYEEHJHS “hiCh allOWEd passage Of water could be lowered into the SR
openings. The drain outlet was 10cated in the cammon chamber 0pposite

the two openings. Water level in these three chambers was kept at .

22 cm. Volumes of witer in each receiving chamber and the commOn area
l
' / ] LA
'were 52.2 and 38. 0 litres respectively !To equalize the lightihg and . -

i

to make ﬁish.visibke,,three 25 watt red lights were ingtalled'as ‘ -

‘Removable covers with 30.0 ch x 8:3 cm piexi_
. ro . I \ ° R -

"

! . : . |
ndows were placed over each receiving and common chamber.

- ' i

ihdicagzd (Fig. 3):

glaee.

. Fish were viewed from above in a(garkened rpom through these windoweﬂ
. . o : . 2

- . . . ’ !
Experimental procedure was 28 fdllows. Channel catfish with

»

one week before testing. Prior to placing the first fish to be tested

in the common’ chamber the gates wereibowered dnd lights and both A

- "
pumps were turhed on.. After 15 minutes with the pumps ‘an, oge fish

» ! C ' L

After another five mindtes had elapsed osthe pumps were shut off to

. . B

minutes had passed from the time tha the.gatee were-lifted. The
.Experiment wad terminated at this point. For the second and successive - ' )

fish to be tested, the pumps were turned’ on for ten minutes before a
. oo ‘ e b

fish was plaéed‘in the -common chamber. Five minutes after th -fish
was introduced,.tRe gates were raiSEd'and above described procedure
was followed< T e Ty

4 : y o
| rollowing the experiment, the amount of time spent in each

chambér was determined. Time spent in the common’ chamber was halved

Y . o 1 Il"

. .
- . ) ' R

1 ) : ) . . o, .
. " »oe . . . . t
i’ y . . . [
. . ) ) ‘
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23 - . N

and added to‘eaqh“of the times found for the receiiing_ereas.» Any N

b ]

fish with its head (fromsthe snout to-gill slit) or fraction theredfx

resting in any of the chambers other than ‘the one in, which thc ‘est

-~

: }.of its body was located was considered as being hhlf in. each chdmber i
4 o T

- Consequently, time spent was divided equally etwe¢n {he areus in- |

” volved If me;e than the head of ;he fish was in one chamber, then i
7? ‘the fish was cohsidered to be in that area. - p . ¥~ : T

1

, The preference of 21 cﬂannel catfish for waters ﬁrqm Britannf;'

Yy Bay and the 1ower CIP channe] was determined - Control eﬁperiments were

,T° carrled ot GﬂrQih fish Experimentation &ook place within 2& hours of

- .
- ’ .

- obtaining the water.
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3

Water.Chemiatry and Phygics . ' T ! - T

The Student s, t -test wad applied to the data obtained frpm

Cp .

bottom and’ surface samples for each parameter and station during 1970
1 ,‘ .

'and 197l;.;No 91gnifftant differences'uere found between bottom‘and

. , PR u

‘ . i T '
_ surface“values. .Consequenfly,-these were growpedsand averaged. The

mean, range,'standard error. and number of samples “for each statiom-

] ]

.and parameter for the combined years 1970 and 1971 are’ptesented

— ot

K

A’

"(Table 3) Significant diffegences and similarities for each para—

meter-at the=various stations are indicated. . v
* r LE ’ PRI T - - . ‘n - *

: . r N . . » ‘-’ ".
., ' ‘Brewery Creek was a special case hecause, as mentioned’ pre-
& .. T . . . N . . ) . R

r

L3

uiously, it nas'dammed in August 1971, Witk the lods of current,

many nutrienta and other compounda concentrated, reeulting in the sig~.

; - o Sy -
.

nificantly higher%values indicated in Table 3. B : )

o fWater temperatures reCQrded at any one.time were aimilar

. for -all stations. COmparison of average water temperatures taken in’
i g ]

'*Ehe field to those obtained from the ‘Britannia Purification Plant for

"accepted as & measure of the temperature off the river.‘_Tem?eratures

f -

aelected months shoﬂ!ﬁkno significant differences. Since water tem—

. .
‘. - L -t

-peratures'were not recorded consistently in the field over the entire

) L

‘:l L]
study period temperaﬁuree recorﬁed“at the urification.plant were

1 [ ~

’

o Py .

b

-,

ranged from 1.7° C to , 23,8 © for 1970 and.1971. Monthly average

. . ) S - . . < 5;;
values for 1970 and 1971 are given (Appendix-2}. . ‘
o N L . - , . o
v 7 . \ . . . L. ] . . .
Distribution and Movements : :' L. ' oo -2

.. ' .

Distribution of channel catfiah was determined by examining

gill and trap’ netting repords. _Since gill and rap nets are both
s f o §om——

’ . T 4 . . ... 4 ' Y -
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treated separately. Tor each .type of net, the number, of Gsh & ‘aught
- R . - ~
_ pereent of total catc?_and number of IlSh caught per net lift for each

uULLlC& and yeal are gmven separately for the upper and lower r1v<5

o’-' -

‘“;55““*—~£:jfiiflpe) 3 & h) From thld: the number of“channel catﬂgaﬁ caught

por et Fift Jfor each net, year atd séctor is given (Flg. W). By

>

cihaervation, it is very clear that channel ¢&tfish are found in

» . . Py

creiier ﬁumbefs in_the upper river. This. is further Suppértéd by tﬂé

n

nunber of channel «catfish caught in the respective areas, namely 2,009
- . . .

[

no Lhe upper river to 22 in the lower river. The shorter netting

period 1n 1972 may .have resulted in the apparent' increase in abundance

‘r'or Lhis year when compared to 19710 —~ ' . '

After tagging 530.chann¢l'catfish,‘tag returns. numbered only

‘three. One was recaptured in the seme location the day aftew being

3

togred.  The other two fish were caught by anglers. . The first was C

%ﬂy{#t'one week after, the second four months after being tagged -

A “ . El .
nnving travelled approximately fivg and 16 kilometres -upriver respec-

ment or population size 1m90051ble to make.
L2 =

€

. 'Y

m Relationghips Between Fork and Total Lengths

Fork length (F.L.) s, used consispentiy“throgghout this study - = -

iz a means of grouping fish. Since total lengths (7.L.) are frequently( Lo
used by other researchers, it is necessa&? to determine conversion:
-~ . o ‘
Tactors which can be used to convert one length measurement to another.

o . This was determined by regressing one type of measurement on-ancther”

type. The resulting relaﬁionships and the number of individuals used '
, | . s ) . | 7 N
to determine these are as folleows: - .

. .
' ' _ .
e . - - d

’ AR A R ARG S By e
.
¢
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Number of channe] catf1sh per 9111 .and’ trap net 11ft in- the
upper and lower sectors of the Ottawa River Netting from

May to October 1970 and 1971, ‘and from May and June 1972
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= : ' ' ’ ' . ‘ ‘. booe
. ™ ' Relationship ' N ' I
‘ o o TRy
F.L. = -2.49 + 0.95T.L. To.o125 . Lo
_\ . , * - N A : '
T.L. = 2,97 + 1.04 F.L.,- . 125 .
Thesge relatiqnspips,h;e‘given in terms of cm.
: - S T :
5 / Age and Growth _ T <
o Age- and growth studies of‘channel catfish’from the Ont;;a,
? _ River were undertaken to provide information on their growth in these
-l;ﬂ.'? . . . L "I ' . ’ .
%_’ waters. Another objective was to.compare the growth of channel cat-
Wi : ! N " : . . -
r’ﬁ‘, ' ; ‘ o . .
% fish found-at these northennzlatitudes toéthat_of this spgcieé found
é _at more aouthefn'létitudes. ,.,. ' - )
Y Length frequency relationships were based onaetyal measure= °
I . - Tt
. y . ~
ments as opposed to calculated opgﬁﬂ‘ Relationships were determined
¢ fof'ench @ge class of fish obtained from the upper (Tablé 4) -and lowﬁ%

(Table 5) rivers.. _ IR L
In the upper river, at least 50, percént of the total catch
‘of channel catflsh had fork lengths. ranging from 36.1 cm <" 42,0 cm

or were from 8 - 11 years of ge, Fish having fork lengths-less than

' 22.0 cm_or ages less than three yeafs were not caught, .Fish‘wi;h fork
lengths and ages greater than 46.0 cm and 13 years were not ver&labun—
dant in.tHe.sample of .the; population examined.

. \ .o
. Few channel catfish were caught in the lower river. Of those

L] e

-present 81 percent hadﬁéork lengths and ages between 42.1 em ~ 56.0 cm

.

V' and 10 - 13 years respent}ve}yf

" .For each age.claSS'giVén in the above‘mentioned tables the’

- . . -

range of lengths was quite. broad resulting in a great deal of " overlap

\

.. Consequently, the Peterson method of age.determination from™the length—

o« )

" frequency distribution (Tesch 1968) could not be used to aid in.vali—

w0 dating,fheﬂagiﬁg technique. ,

a

vl
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. . | 7 . o
. ) 31.'2 . -
g “ .
' Age-length relationships were determined ‘from the average
, . . IR ‘
lengths for each age group of channel catfish in the upper river. - "‘

Average lengths were used instead of calcdlated lengths gsince the _ .

.
"

sample size for the former measurement was approximately fdur tlmCs
. v s

gregater than that for the latter. As previously mentioned, average

. . -
F

lengths weré n%t that different from: calculated lengths. Consequentlyl

differences between the average length found ﬁor successive age groups

I Y -
. .

_; cp be assumed as being indicative of. growth f - CoN

. . Adﬁual growth increments in length of Ottawa ﬁiver chanﬁ&l - \

catfish are greatest in youngest fish. Annual growth then declives

A . ) ¢
. ui\h increasing age until aée nine. After this age, growth increments oo .

. - - . ) . ! B ' .\
dye constant. .- 7 '

s

Growth increments [or -ages three ati s bly fo could in

fact be greater ‘than those given in’fahle 2, Vari tion in si 5 was

/
noted for each age group (Table 4).‘ The p0581bility does exis that ‘ —

small individuals of the above mentioned age groups mightrnot have

u

been collected. Assuming this to be :the case, then the actual calcu-
. o N N ) .

Tated and average lengths for these_ﬁish would be somewhat smaller.

Ihis would then gguse #n actual increase in the ‘growth’increment ever - S
g . . .

that indicated. in Table‘Z-vfGrowth of f&sh older than four years - ' . S
- . ) '
' probably would not be affected gince all individuals of these age

' .

. j§;>ﬁ2?+ﬁ§ﬂd be large enough: to be hetted.

With ohe exception, the mean fork length ﬁor eacgjage was
not significantly different between males and females, Thefone excep— - v
h f- L . \ . _ e ‘le )
. tion was in year‘class 11 when males were significantly larger tham e

) . . - . e,

females. Average lengths at each age indicated that males were -

slighely larger than females.‘ Measurements for both sexes were

combineh and the ageelehgth.rklationship determined (Fig. 5) ‘The

* . ~ LN fr—
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sus. Consequently, thése valucs wére not included in the above .
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equition of the line ie)best represented by log F.L. = 1,1668 + -
- N ' ' . e T 1
(0.43037 log age with fork length given-in cm., The line that is

drawn in Fig. 5 was determined from the above-equatiohoand tﬁena

k3

converted from logarithms to natural numbers. The broader confi- . o
dence 1Lm1ts at both the younger and older age classes reflect the *

5maller sample size of fish in these age groups. ;Since fewar than .
.- . . ' . . ' l"__/.

tive fish were found in‘eae? age group older than 14 years, these

sanple sizes"were not large enough to facilitate'etatistical analy—,

e
JJ

muntioned flguge,_ lho mean r“nge, standard deviation, standard error , ‘ ot

and nume} of fish for é&fes separate and combined are given (Appendix

1 - ”' ’ . A . : o . N " l . . r

3). 0 e I o : ! o

. ) ’ 4 ' . o
Age-weight relatlonships of fish in the upper river wet
~

’

; ' A, .

"de*ermlncd frdﬁ the average weights, No/attempt was made to 7etermine .-

~the calculated welght for each age because of the great—variability of
this measurement which .occurs in fish throughout the-yqer. Sexes were -
combined and the agedglight relationahip was determined (Flg 6) ~ The, oo

cquation of the lihe which best déﬁcribES this relationship is*-1log ‘

LY

B
LA

wt, = 1.540 + 1.405 log age. Weight is given in'grams. The liqe that

a . . . ' \ ~

is drawn in-Fig. 6 was determined from the above equation and then comn-

Cverted from logarithms to natdtal numbers. Older fidh exhibited greater

variation -about the mean when compared with‘younger fish Wffh-two‘

5.

oxeeptions, welghts at each age for each sex were not significantly

! .
different, The two exceptions were in age classes 3, and 11. 1In both. '

cases, males weiéhed more than females. The mean, range, standard .
deviation, standard error and the number\of fish for sexes separate and

- . -

combined are given (Appeﬂdix 6) . ' . T - fi
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The small sample size of-channel‘oanfish obtained‘from!the”

[y . 4 " . h
lower nﬁﬁbr, makes comparisdns of growth rate in terms of';ge—;:ngth @ : /h’
D ' ' . ' a
-jye—welght relationships statistically not valfd. Raw.data on lengths
y . / .. ~
. ¥V

and-weights.at different ages for these fish is prssented (Apﬁendiﬁf7); "

The length—weight relationship in fish can usuflly beﬂmde—‘

qudtely represented by w = (Tesch 1968) If transformed to loga— a
richms the equation.is=log w ; log a + b (log 1}. The symbols w and L - fﬂ\.'.
o ¢ '
represent the weight and length respectively, log a ds the intercept .
- - . ¢ Lo g ‘
.t

of the llhe&fith the Y—axis and b is the regression coeffigient.

- 1 R . ks

' ALl lengths and weights q\\channe& catfish were, first trans- o )

formed"ﬁgh%ogsrithms. Log welght was then regressed against log‘length

. . ° b
by the method pf .leagt squares. Separate regtession lines for length—

T . g o ‘ "
weight relatiohshigg,for males and'f%males were detcrmined~ Comparisdn% )

f Pl - 3 k!
'5f the upper and lower class 1im1ts of these fegression lines indicated

.that these overlapped and constquently 1ength-weighc Yelatlonshlps be—f' SN

y
4

tween males and females were ﬁot sxgnificantly different The length- .

N : \ s 2,
weight reiationship for both sexes considered together was' determined

and the folloﬁing*eqﬂation was-obtained; log w ="-2. 081 + 3. 138 log 1

where w = weight in grams’ and 1 = fork length?in centimetre;(/ Upper : ﬁﬂ .

) ) o .

sand lower class limits, about b were 3. %85 and 3,092 respectively (p = L 7
LA - ;‘JT,,__AW\.:;

0.05). A significant correlation coefficient of r = 0, 973 wag found ‘ N

kN
P 7

Random length and weight'qqlues were'plotteﬁ on doub}e‘logaxithmics

. B -~ . . s " a - - St \‘\_ “‘
paper and ‘thé regrégsion line, .as deteérmined from*the above equation, 2$§~
. . . "n ! . ) |‘ - ] J{ -_‘ ": .- .- ) . . j ) ! col
was drawn (Fig..?).. E e N o ) O?K
",. : ) - '0 - N ' ! . - L
Reproductive Biology A%; : .- : e e

3 oo » . .
I.

The reprodUCEde biology was studied to see if ghannel cat—f
[}

El

fish from'the Ottawa Riyer_differed} in this reppect,'from catfish found

. i H X C - . . - y‘
- . E " . . - .
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at more gouthern latitudes. Vv

LN
]

.‘In the upper river channel catﬁisﬁ population, the pronortion-

3 of mature females to males was epproximately 1.2:1.0 while thé'ntoﬁof: ®
. tioh of iﬁmature females to males was O, 34-1 0. If mature and immature c @ '
o “.‘r' g .
a
fxsh #ce considered together, a proportion of 1.0: 1, 0 is obtained Eor

°
the eexes._ With or without regard to state of,maturity, th ‘e prdportion
of one sex over the other was found to change from month to month.'
. : . ‘ S a
Fluctuations such’ as these indicate that no one ﬁex ;a’predominant for =7
. .

~ <

any one time of the year. Numbers and percentages of each sex on a

monthly Bﬂsis are given (Table 6) ‘ o ' s
- [ . ‘ .

¥
.

{ Females matured earlier than males when age and size are
both considered. Results obtﬂined'are summarized .(Table 7). The per- o
_ B mAe . s . 5

centages of immature_to mgtufe fish, sexes separate, dre indicated, -

Females were all mature by age six; whereae,all males matured by age

eleven. For at least 50 percent of one sex to be matdre,"femalesiwere

.+

s

-five years of age to the males six. Females were'all-mature.before .

attaining a fork length of 33.0 cm whereas m#les required a fork length

‘ AR
] U g St

of 45.0 cm to acquire the same gtatus. For 50 percent of females and

N -

males to be mature fork lengchs of 29 0 cm and 33 0 cm respectively ha&

to bg attained. .
“

Seasonal changes in gonad maturity are directly related to.

X F . vy

changes in gonad weight. The gonadoeomatic index (G S 1,) or, coeffi— - o

cient of maturity (Nikolskii 1963) was determined on a monthly basis in

‘“‘.—xec_,“‘
-c_1”mﬁr-‘1ven (Appendlx 8). ' : i .\&%&"‘“wﬁiﬁ( :
Alt%Bﬁgh*ne_chgnnel catfish were caught which ‘had dve or mllt
—_-“—1

running , dpawning can be assumed as having ‘taken place in late June and -
-eatiy Juiy as determined frdm the gonadosomatic indices (Fig. 8) Q

¥ _ _)‘---_L
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Tabie 7. Age and fork length variations in the state of maturity of
/# channel catfish from the Ottawa River
‘ Female ‘*""'Male-
Immature - Mature Immature . . Mature '
Age % N % N % N %N
3. 100.0 3, - - 100.6 5 - -
4 60.0 _6 40.0 4 100.0 . 8 - -
: 5 33.3 2 66:7 . & 100.0 | 5 - - .
6 11.2 1 88.8 8 33.3 | 2 66.7 4
7 7 - « = 100.0 ‘16 “38.5 ‘5 61.5 .8 -
B - - ' 100.0 37 13.3 | 4 86.7 26 e
L9 ~ - 100.0 3. - 18.2. | 6 81.8 27 . . '
<410 . - - 100.0 27 6.7 |'2 .93,3.28.
11 -~ = 100.0 24 - - ~, '100.0 36
' 12 - .= 100.0 27 - |- 100.0 14
13- e .2 100,09 - - 100.0 11
14 - - '100.0. 8 R 100.0 6

. 15 - - 100.0- 1 - -~ 100.0 1

‘ ‘Ei' 16 . - - - - - |- 1000 2 .

’ . r ]-7' - - = - . - . - N ,— - - L . .

-~ hg 4 - 100.0 1 e S
Fork Y _ ' \
length . : ' , . L\,
.21.0-24.9 - 833 "s5. 167 1 1000 3 St |
25:0-28.9 66,7 - 6  33.3 3. . 100.0 11 -
29.0-32.9 ° .5.9°- 1 941 16 80.0 . 8 20,0 2 -
33.0-36.9 - - - 100.0 47 28,2 11 71.8 28,
37.0-40.9 - - 100.0 95 4.8 3 2952 63 .-

. 41.0-44.9 - - - 100.0 30 . 1.8 1 . 982 55 ¢ .,

N7 45,0-48.9 - - - 100.0° 8 ~. = lodo 15 - 0
49.0-52.9 ., = - -+ 100.0 10 - - 100,00 6 :
53.0-56.9 "+ - - - - - - 100.0 1.
57.0-60.9 - -~ 100.0. 1 V- - .100.0 1 .. -,

. ' j
- . 5 . s' - - r-
° ) _ = A “ .
bl . ) \“ . - f . . . ‘ : . '
Sl L
) ‘. . 5 . '.-'l“"-‘ ..‘_
. Ty



" and vert1 al .lines- respect1ve1y T
19“ ' . . : -
L ' . . { . l.‘* '_‘—.‘h_ﬁ
‘;“. 1 - . ) ) Py . -,
i ‘ R LT L
- L ' '.IV"' ,. .~ : |
- ; 1 . - ! .
. ~ ‘ .. : "L : . . -. . vl
P a SNl e . -
, Sy o L

+ 8.

‘e
A} + B
;o
.
. 40a
. e
i
. [4.. N
: g
. - ' )
- e [ ’ ﬁ"
2
v . . K
-t
¢ . o
- ~
7 . oo
LB
’ 1
. 13
' i !
Py oo
£l = --“I
H e
L] l'. W
RS J,—" ! -~
o : \
R .
h ,‘f' ! “ - .
LT b N
l. Rt | *
\
] .
- ¢
<&
i [y - v
i £ .
. t
' H .
.
“/l"
Mo
i e

‘ .
ema]e and male channel

s catf1ﬁh netted 1n the Ottawa R1ver 1n 1971 ;

‘standard error. and 95%

Monthly gonadosomatic ind1ces of f

The mean,\

conf1dence T1m1ts for both sexes

! i

on a month]y bas1s are represented

by a po1nt a rectang1e




———— Female

e '."-"; Ma]e.

-

Sept. = Oct.

)
A
e
e .

-
i

N .

B [T R

as1 (&)

405

Mt



Lo ) 41

Fecundity can best be described as the number of ripening

eggs found in the female just prior to spawuing For all size classes

. and ages considered together, the average fecundity for the 16 channel
¥

'catfish examined was 6 480 eggs Numbers ranged from 3,730 to- ll 506’;

aggs.. Fork lengths and ages of thesge fish ranged from 36 3cm to 51 8 '

Ecm and 9 t& 14 years respectively. “A significant and positive correla—-
- v ‘ S . :

- tion (0.0l>r>0.001).existed for fecundity and fish size. ‘Fecundity and '
. age nere‘not-significantly éorrelatedf(t50.l).. Average fecundities for =

. different sized. fish are giuen {(Table 8),. ‘ o .
s .

Average epg diameters ranged from .2, 55.mm to 4 18'mm .Mean
O egg diameters ihcreased slightly with 1arger fish (Table 8) The
average egg diameapr-from the seven fish caught in May was 2.87 Tm as"r'
opposed to a value of 3 .61 mm from the nine fish obtained in June. Since
jchannel catfish were assumed to spawn in June, this last value caﬁ be

. taken as the‘average size of‘the oocytes at time of spawningn T )

e '
- Stomach Content Analysis . ' » ‘ ' if, g

Examination of the food . of channel catfish was undertaken in .

. order that new knowledge.of their feeding habits in eastern Canada might

[

\be provided . Another objective was to seehif food:could possibly be

! i ‘ -
‘gsponsible for the 10cal distribution ‘of this fish to _
7\ ‘ '

. From the1267 fish with food n their stomachs, 255 of thcse_ :

-

were fpom the upper river while 12 wefe from the “lower river Unless

resy

-

‘content analyses from upper “river fish . oot
=~ : o f )
B Stomach content. ar lyses reveal that channel catfish feed upon
A N

a wide variety of organisms (Appendix 9) The more important food.items :

of each of the following groups: insects,,crustaceans, molluscs, £4sh -

. =

'
1
4

-

otherwise Ftated;xnhe results indicated below are based on’ the stomach '
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Table 8 Fork length variations in the average fécunditieSvénd egg diamete;é
el of channel ca}fish,frbm the Ottawa River,  °

:

Fork length (cm)-  Average feﬁundity Average egg - N
: ' ~ C diameter (gm)

- (36.0-39.9 . 4,835.7 T R B .

QL  Nso.0-43.9 5,512.6 T - 3,25 B T

- b4,0247.9 8,202.00  ° 3.260° . . 2.
48.0-51.9 - 9,518.3.  / 3k 3 %
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and miscellaneous vertebrates snd invertebrates are given in Tables 9--

C et

to 13 respectively, Those organisms listed in ;ppendix 9 but not in

,th”above uenrioned‘tables are present only in trace quantities.
The proportions of the insect orders forminé the major” part
. of‘ghe diet (Table 9) were all\re}atively constant, with‘one exception,

through0ut the entire study period, Thefhymenopteran‘snecies;.Lagius
‘ ) ; ) A P Ll
umbratus, occurred only ir stomachs of fish caught in the last week of
August, 1971. f  B

'
-

The proportions of crustaceans,,mollUscs, and'fish in the diet

Ed

"'did not alter during the study period,
.f. ) '
All 1arge pelecypods ingested had no shells 80 actual identi-

ficatior was impossiblevJ These were most probably, Elliptio complanatus

and Lampsilis radiata the only two 1arge pelecypods found in ‘the study

area (Mackie 1971). Shells were preSent on the-remainder of the pele-
Cypods and ‘all of the gastropods 50 these organisms were’ identifiable.

Veg;tation found in 62 stomachs or 2L, Spercent of those

fish having food 1tems present, provided 15 3'pe£cent of the total

volume of. food organisms ingested . #hlgae, occurring in 80 6 percent

i of the stomachs which contained vegetation was the most. predOminant

fonm of vegetation found in stomachs. The waterweed Elodea canadensis e

and the horsetail Eguisetum found in 16.1° percent and 3.0 percent
resPectively of the stomachs conta ng vegetation formed the rest of
0 .

the vegetation. The internal structure of She algae found-ﬁn ‘gtomachs

! -

Was somewhat altered possibly from digestive acids and. enzymes %Ed/or

preservative making identification difficult. In light of this last
¢

finding,\ifrther breakdown in. the classification of vegetation ‘was not

attempted.' Also indluded in the vegetation were, diatoms\ Quantitative
. d

and qualitative estimates of_diatoms ‘'were not attempted‘Since thhse

. L - ‘ . - .
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T KR
'were considered to have béen ingested incidentally. o .//J
1 o -

o Frogs, found in 1. 2 percent- of the stomachs containing food

o

and 5iving 0. 7 percent "of the total volume of - food organisms wera the -
most important miscellaneous vertebrate ingested Other misﬁellaneous

vertebrates included CWQ unidentified vertebral eolUmns and one featﬁer._

K

TS\ " The feather was probably iagested ;\Hidentally , o ‘ S L ‘: - ‘.

o rEarthworms of the family Lumbricidae vere the moet lmportant

il
-

. miscellaneous invertebrate found in :;}t they occurred in 1. 2 percent .i

gave 0.2 percent of the total * . La

o

tof the stomachs with iood present an

[y

: volune of food organisﬁsfingested Since earthworms possess few \Erd
. partsJ digestion oﬁ.these organisms could be quite rnpld leav1ng behind

little trace of their présence. Since earthworms nere present this _ .

1

_fnndicates that these could form a fairly Jlarge. part of the diet. Nema- -

'wT-_' o -

{ tpdes occurred in 6.7 percent of the stomachs possessing'food but did not .
A ., < .. S— . . ) ‘! . . P
- ': repreSent anf\%erCentage of the total volume of food brganisms consumed.

Other miscellaneous invertebrates occurring in trace amounts are given

s . , _ T

(Table 13). Lo - X

. -
.

‘ Unidentified-fish.eggs numbering'3,057'and giving a volume of - B
. —

o .

2.0 ﬁﬁ.(d;lfpercent of total volume‘of food organigms) were found in onky -
>

one stomach (0.4 percent of - the stomachs containing food}.
n \ T
Unidentified debris consisted glimarily of partianeg digested
' (! . 4
unrecognizable brganisms, wood mud , sand and a: mucous-llke substance

usually coating partlally digested organisms. Unldentified debris occurred
in 81.8 percent of ‘the stomachs contalning food and gave 18. ﬁ percent of 5
- L . & . At o
the- total volume qf stomach contents. S o _( N
Monthly varietions in diet of uppet river channel catfish are
1 ’ . ., ‘s ‘ '
expressed’ as perpent fnequency of occurrence (Fig. 9) and percent

" l !
' - .. - N, ! = . .
s . g fm oo e o e

v . i B ! . -
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" cases. . ' -

S AT INT T

RN = - 353226 |

L=l

frequency ofhthe*totel VUlUﬁﬂ (Fig. 10). The above mentioned percentages

for 4ll major groups of‘foodJorganisms over the entire study period are
also illustratedlin these two figures. These‘same‘pefcennages are also

. ustd to indicate the effect of catfish size omthe. type of food Qonsumed

9 .-

(Figs. 11°&°12),

Only 12 fish caught in the lower river had any QESerial in their

stopachs. ~This comprised tcoesmall a séﬁplé size to permit a'statisticelr

3

7.

by fish in the upper rirerf Number, percent frequency and percent volume

.
L

of the varieusiitems found in these'channel catfish stomachs ate glven .
(table 14)."Insects,'occerring in 36.a'pencent of the stomachs gave

v

less than 0.2 percent of the total vdlume, whereas'forage fish were'tcchd

in 27.3 percent of the stomachs and - gave 71.0 percent of the totalLvolum@.

' ¢
The monocotyledonous and.dicotyledonous seeds occurring in. 45 5 ‘percent

of the Stomachs and giving 15 3 percent of the {otal volume appeared to

B

be pea33 beans and cornm. . The orlgin of' these seeds can probably be’

attributed to domestic sewage coming from 1ocal municipalities Even
. ! b ) .
though the- sample size was small, these fish.were caught at different'

tw

_times throughout the study period and, consequently, are not isolated.
s . N

o A2 . ' .
I . "

Waterlﬁreference-Experiments EE : ‘ S e B JDJ

. - Lo . D e
-~ "-. N ——._F N

_The main > purpose of these experiments was to determine'if water

‘1.‘. w“ B

quality was responsible for tie . relative absence of channel catfish in

0

the lower river: *Consequentlf% the pfeference of - channel catfish far,

~

water obtained from either different -parts qf the 1ower river ‘or from

the _upper river, namely Britannia Bay, was determined
. Control experiments in which similar water was ugsed on both
. | 3
b3 .

: ' Y ) '
comparison of food consumed by fish in the lower river‘with;that ingested -

s
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Table 14. Number, percent frequency dnd percent volume of each item ‘
N found in stomachs of channel catfish caught N1 the lower . %.
river. . ' ; , N ‘ _ " .
. . Food item .  * N ZES . ZVol,

Insects _ t 7 o364 xS c B . i,‘-’ N

Coleoptera ‘ 1 . 9.1 T .k ¥
- y " - -

/. “Trichoptera -+ .. -6 ..
liydropsyche _ll 1
1.

Phryginea cinerea

Centipede _‘.‘ .V S T 9.1 . . e

-~ " Pew . . . /s 2783 710 . o

.. DPetca 'flavescens / 3 1% 4.2
RN (Perch) Sy . ' . T

. g Lepomis gibbosus FE L ? 9.1 21,4 .
T _‘(Rumpkinseed) ‘ B - - '}_ .
ol MoxdstomJ_Jg.; o - "Q.l: ‘ £ Sk
PREL (Sucker - scales) . o ) L e e n
) .,a ) ‘l. } -, --- . : | ) . . . - \ .. i
Unidentified végetétiph. L= 18.2° . 1.4 . "
i ﬁonocbtf,'Ditot— seeds =t . 45.5 '_'@9 15,3 - R o
e 8 X R
" Unidentified debris - - 8L.8 - . 1.3 '
’ t P

T % less than'0.2% + oL Y C- . L

» : \ e .
. C v . v .
- ‘ Ty \ St
1 .." 'I .- . ) .,
L Pl X
| , 7 ;
[ Ton .
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control and acﬁual ‘experiments are given (AppenQ}x 10).

e P . PR
s ey, ! : -
. ' K . P . o 10

_sides of the tank indicafed that there Wers ‘no o1 nlalcant dlffermn e

.
* ]

L)

dtudent's t—test vas applled tor the data (p>o,1o)_

 Water from the lower C.I.P. channel was fi?st compared with

.- : ‘."

that obtalned from the upper rlver. From Lhe palred Studen“'s L-tes

-~ water Type was found. Since no dlfferences were ncted, the a“=umut101

. . 4 . . ) .
was made that channel catflsh~d1d not prefer_water from one ared 6ver
‘ ) P

the othepl” Values obtalned from the palred Student'“ L—Lest for the

. !

Chemical analyses of Briténﬁia Bay and lower C.I.P. waters

. .
were similar Qo'yaluesﬂpresented_in Tablé~2 Tor the same locations.
. . . y = ‘ e, o
i . . .- . f_,,‘l
% - Since water from below the C. 1.P. mlIl wae‘eonuldereﬁ'to be -
.- . ’ . ¢

"of the poorest quality when compayeq to the other sites in the study

“ares (Table 2}, and singe no preferénces was pnoted for waters fram ™'
. e, 3 . . - R : .
. . ) . " i s ° . ~ . . - )
- the upper river or from this polluted area, no further experiments
= R : : . ' o .
were carried out using waters from other parts of the lower river.
’ - ' .a . - o
B T N ."‘ . - ) ) - N .
. . T J . .
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j‘ln the amount of time spent in ohe chﬁmbcr or the Other when an paired .

used 1n~enalyz1ng the data, no SLgnlflcant preference for either ' “
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7~ by many factore\(Carlander ibid) It is difficult to say why Ottawa

- DISCUSSION -

e . .’ . 0
- . . ) . o

‘Growth of Channel Catfish-

Increase in 1ength.hased on both calénlated ‘and average measure-~

méntsifor Ottawa River channe}, catfish was compared to growth of this

N

species obtained from different 1ocat10ns in Nortp America (Figs. 13A and ~

13B) Since: most of Ehe other growth studies on- channel catfish used

\.«
'

total lengths, fork lengths\of Ottawa River channel catfish wete converted

to  total lengths by using the following formula: T.L. = 2,97 4 1.04 F.L.
to facilitate‘comﬁariaOné;' ) B . < . ; .
Raﬂe of inorease tn- 1ength of Ottawa River channel catfish was

) : 't ‘ '
essentially very! simfmar to that fonnd for this %pecies in rivere at.

’

other locations and more southerly latitudes. Carlander (1969) had a

51milar conclusion based on fish data collected but - he alsornoted that

- ’

>
\thc=southern states.n These faster growfﬁg fish vere essentially found

Fl Al
in Eertile lakeS'and reserv01rs, ‘growth has been shown to be affected

‘ ‘. )

River channel catfish grew at a slightly faqLer rate than catfish from

other lccations, pafticularly froﬁ nearby Lake Exrie (ﬁeRoth 1965) and

the St Lawrence Rivcr (Magnin and Beaulieu 1966) as indi ated in Yigq.

] "

I3A and 138 rcspectfﬁely DiSSimilaritics_between lakes_and rivers

. P o N hd

cannot be used to eAplain this growth vaf%ation Since channel catfish
L)

have ‘been shown(um ave srmﬂlar growth rates in each (Hall and Je hins

1954) Lake Erié and- the St. Lawrence River could possibly be more’ “turbid
4 . K . *‘N . .
than ‘the Ottawa River This might-be a factor 'since channel catfish

have been thought to grow faster in cleaner waters (Hall and Jenkins ' /%5

) 1

ibid., Finnell and Jenkins . 1954), although evidence exists, indicating

H_.

'

, , Ly
‘more’' of the faster grow1ng catfish had been reported as coming from ‘.‘ﬁk

-

4

-

'F\:

[
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.'factors affecting growth Food organisms, to be discussed later did

'discussed Population\den51ties were not determined in this and most of -

'.‘thﬁ other studies s0 o comparisons can. be made‘with regard to this

‘any age were not uncommon. One good ekample of this was the 13 year

. 73.3 cm. Consequently, the fish estimated at being about 40 years of

- - .- . S . . . . ’ . . .
- X » ) . ) 58 .. H . -
. H .
- - J - ;

xequal growth regardless of ?y:bidity (Hastings and Cross 1962) - Avail-

1 J

- db)llty of suitable food and population denSities are probably the main

LS

not appear to‘be limited in the upper river of the stuﬂy\area Unfor—

'.’x

tunately, little information is available oq the accessibility of food

BT

i
organisms at other locations so the effect of this factor cannot be

. 4

P

I ke

3
[
3

-~ : o - ’

o ' .Mdgnin and Beatlieu Cl966) foundQVery unifotm growth for '
. - -
channel catfish in the Qt Lagrence River. In: their study, fish as old
A
a1 L f -
as 22 years were caught. It must be mentioned tHat a very gmall sample
r e

-,

" size was Lsed for ‘their study and this couﬁd have biasod their results.

\__ E o

These reseatchers also estimated on the b351s of age—length=rclat10nships,

e

. the age of a preyiously caught channql catfish hav1ng a total length
i q .

.of 80 7 cm ‘ag. approximately 40 years. Although one. cannot rule ourt. the

o .

4
posFibility of a fish attaining this age,,it is highly 1mprobahle R

...‘;‘\. - Ty

) 1Y
" From my Ottawa River. channel catftsh data, fluctuations tn igngth for

© -, . —

Y

/

/
old fish caught in the lower river which had attained a total 1ength of B

»

. .

o age Oﬂagnin and‘Beaulieu ibid) could have bhen- much younger. .

‘vsimilar to that found elsewhere, in rivers, £or the sanme species

’ Renroductive'Biology o s T L i . S

l

“
~

Growth of Ottawa River channel catfish can be consideréd'very_f

. l"
i =
o . .

L . ' B -
, . R T L. . -

i
‘The: onset ‘of maturity for any fish speciee is usually related

\.. !

to the\attainment~of'a particular size~by the individual (Nikolskii‘

4 -
, 5 , . -




59 .
. 1963). The raﬁges of total length;}[or which SO perceﬁt of‘Ort;;a River

channel catfish were maturc were 33.1 cm to 37. 3 ¢m for females and 37. 3

5

cm to 41.4 cm for males These results compare very favourably with thc. :

'
.

- range of 30.5 cm to 38 1 cm -for combined SEXes of this species fIOm Iowa

-

dnd Migéouri (Barnickol and Starret 1931) 1nd 30. 5 oy for I

"asemales found in soulsisnu (Daqu.gnd nosmy 1958, The dh;

.. for msrurity of Ottawa River channel catfish, nomely, five years for

females and six years“for males 1Sslightly older than ages found Eor IR
4 - . -‘-’J 3
this species at more'southern latitudes. Thisg - ‘is indicated by the «
l' . . 0 S

} .
mature four to five year old channel catfish, sexes combined from a

5 and Missouri (Barnickol and Starrettibid) Cross (1951) found that ;..

. duale channel catfish from Oklahoma startcd(to mature at sge two where- s

as Ottawa River female fish did not start to mature until age four. -

These two year old- maturing channel catfish were found 1n a reservoir. - .

" gince reservoirs are generally considered to be quite fertile, food

(rw ' quantities could haye been greater. Consequently, chese flsh would

N .

A grOW faster ‘than those from the Ottawa River. Considering this to be —
.'-thé—case ‘faster %rowth of these channel catfish from Oklahoma'dculd 'ﬁf}.’ 7

ﬂ'f ) explain why tfese g{éh‘were maturing at- such an’early,’ age,' ,T | . »

P ; Ottaua.River male’ c.11’15“'11191 Catflsh were found (o mature later

., -

L;i_h__lhanithe females. Similar results have been found Forrna'es of the Sdme

er

pecies at other locations (Davis 1959 DeRoth 10865). [hese findings..

are contradictory to the popular opinion that nsles ‘Mature before L

- females. The state of maturity of male channel Latfish, particularly

o after the’ sPawning period is very difficult to determine and tlere is;

Yy . a

the possibility that fi5h classified as immature could, in facr have -ty
been capdble of reproducing EVidEﬂCB supporting this Pdcfibility ) ’ E;
- ‘_.‘;,.- ) . ‘-‘ . ; . .. ' . :
L4
~ 1 ‘j" ot l..
- EN k ~ :
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comes from Sneed and Clemens (1963) who -found that yonng but fully'mature ;

-mmleS;ohich were capable of reproducing have rather small testés that ’ a

dppear to be poorly developkd. 'f1 R I | ° .
v Clorny, ) - ..o . o

' © The spawnlng perlod of late June to early July in 1971 as .
determlned from the gonadosomatic indlces for Ottawa ﬁlver channel catfish T )

is srmilar to. times reported as belng from late May. to mid July (Dav1s
* - i
1959 Marzoif_l957) and June and %uly (Osburn 1901, Stevens 1959). The

—— , -, . -

L actual tlme for. Spawnlng in any 7ne year 1s ond0ubted1y'temperaturé

”dependent Durlng the time tha7 ‘spawning %bok place 1n the Ottawa River,
';.water temperature were 20. 6 O to 23 3° c. These tinperstures are. ver .
‘similar to;the'ﬁftlmum temper?turos at whlch cﬁannel catfish spawn of :>
.. 21.7° ¢ (MeClellan 1954); 23;13 c (;\ppelget end\gmith l951)_and _23..9_ ¢
. (Katz 195&) Consequentl?,f%or any one'year channel catfish'ot nore

-

‘_.southern latitudes would sﬁgwn earller in Ehe year since these waters
, , R —

'.| wonld warm up -and reach ire desirable spawning temperatures sooner.

o

The feCUndity Jf a fish spécies is 1ndica$ive of tbe spawning

e s

bchav1§ur of that flSh v Those fish which have floating, pelagic eggs

' . A »
are ‘very fecund whereap those whjch protect their - eggs are least fecind L

. (Nikelstii 1963). /ChAnnel catfish protect their epes. (Clemens and Sneed

¥ ' . ’ o
L N ;
~1957) so this ehp anhn the relatlvely low fecundlty found for this’
et 7 o - ’{ . . . ':!
species Dttawa Rivér channelacatfish,fecundity was somewhat_lower rhan

!

/ . . - — ey,

ﬂlues %lVen fdr ths spec1es havinag slmllar lenpﬁhs at other locatiops. -~

; , 3

‘“enzel (1945) f0u1d that ChdnUC] ‘catfish ‘from Vlrglnia had a fecundlty of
\ .

- 7 ,430 while: thos).from the Ottdddaﬁlver fﬂl 51mllar lengths had a “

fecundity of 6,213 Ottauwa RlVLr chrkrcl catflsh had a lQoer fecundity of
+

4 ,836 when combared to 8,110 found in Oh1o for slmllar slzed fish (Lagler . . .

/

1939) FLCunJity dddpt% to eUV1rdnmcntﬂT condit\ons to ensure the survxval

c

.
o,



e

—

R,

w -

.- C el

oE the species (Bagenal 1967) ‘ Theseﬂconditions'eoule’not be similar atf

L

v

a]i locations 80 this could account for any of, the. previously mentiOhed ' /C«

differences. ' The lower fecundity of Ottawa River channel catfishﬂis.not:' L,

-

. unexPéCted- -The PUDlifiCnéészpf_é'fish is directly relateﬂ to food

@ il
qupply (Scott 1962). In‘northern waters, Lish “food would be less abundant

~

than at, more southern latitude3~ The lowor fecundity of Ottawa. River -

Y

channel catfish as previously discussed cln therefore be accounted for. . -

- I
k) 4 .

Examiration of fecundity at different lengths indicates that
' older and la:ger fish- have higher fecundities (lablo 8) Lhe rate of

increase for fecundities s greatest Eor channel catfiqh havinp fo/h

'lengths ranging from 43.9 tm to A7ﬂ9 Cﬂh_?ror flSh having /Ktk lengths
- . A - ) i . - 7 ) o [ AN o

greaterfthan 48.0 cm, ehis rate dEcrhases.. This decrcase chuld have -
resulted from the small sample size .ot from th@?fnct that ‘tie fish were

[
'

.o [ - T - , B . - N ' .
becoming senile (Nikolskii 1963). o ~

-

Egg size at time.of spawninb tor channe] cstfish is quite a[f
!

B

r

Pl

conotanﬁ“regardless of.location. The egg diameter of 3.6 mn/ﬁ?unq i;///,‘.

. Ottawa River channel catfish is quite similar to, values found in Iowc of

) 3.5 mm (Shira 1917) and Virginia of 3.5 mm - 4. o mm (Meme] 1945).

;. '
'wgonadosomatic indices s arts approximately two months follow1ng spawning.

! -

+

v Gonad development in female channel catfish as indicated bv

< ¢' [ .9,

1t is interesting to note that by October the'qverage GST was higher

.than thak: of the previous May. This phenomenon could be explaxned if
I
) X

L.

" ovarids had to. attain a ceﬁ;ain degree of deveirpment prior to the onset
/

. ‘{ Sh )

o&t;_nter.f with reduced foad intake durinp these months, these cal®
‘ 1)

could obtaln some energy by reabsorption of.. thflf ovaries to a limited
o !

' ‘ 1
extent. Then in the months immediately prier to Gpdwning, the ovaries .

3 ; -

- would be at a fairly advanced staqe of development as. comnarcd Lo/;fnr?

. /(b__)

previous'summetl The energy derii7d fron the somewhat limited food- supply

_\.

-1



*

at Lhms time of year would then be sufficient to allow the ovary tp reach Y

full development in time for Spawning. It would have been very intetesting

. to qtudy the -GSI oﬁ this fish throubnout the winter months to gee if the

above mentioned aetually occurred. "Unfortunttely .these fish couldtnot ;f

by sampled duringﬁthese timds.-lk . RE T IR

(]

“ tood of Channel'datfish . . o S . B o
A -Ottawa‘Rivet‘chennel catfish with fork lengths ranginé from .

T

Ll 9 cn Lo 30 0 em (total lengths of 25.6 cm to 34,2 cm) fed predominantly

. o
- on 1nsects. Information was' not, obtainedeon the food oﬁ young channel

- -

S cacfish (less than 21.9 bm)z although it would-be safe to assume that a8 o

, -3

-
-

insett’s would still form‘an importekt oart of their diet: ;Comparison'of

food hcbids of Ottawa giver ehannel gagfish with those reported from '
4 —

~other - L

a .,

ns . showea SOme qimilarities w1iy/respect to length o"fish

N -

. and t&ﬁe of - food ingested. Darnell (1958) found: thet chennel catfish

.3 ) .

having total lengths ranging from 7316 em to ll.9;cm.fed primarily on ‘*

a '

- . small, bottom-inhabiting arthropods and to a ninor eﬁ;ent on undetermined

‘ 3

’organie material, detritué; foraninifets,ffilamentous aigae, and vascular

~ . . . -

plants., Channel catfish"from Louisiana with totalﬁlengthé up to 37.6 cm .

fed on amphipods, small insects, algae and undetermined matter (Perry 1969)

*

Insects were the predominant food item in the stomachs of channel catflsh )

r?

”"‘—“‘f'from“I‘owa‘:having"t'ota”l"leng’ths less than 10.2 ém (Bailey and Hazrison

1948). iThése researchers.also found that channel catfish with total

R . 1 s
e ngngthe from 10.2 cm to 30.2 cm fed somewhat ecually on insetts, fish{,ﬂ -
;} 3 Iﬂnan and detritus, | ' ' : I - T :
= g 1 R aL o
CLA : g lrazeition zZQ can be considered as Relng the range 1n length
' : - . : .
- of ‘a fish sPet1es wﬁg;/tzz empha51s 5 lnSECtS ds the predomiuant food

' item is thfted Lo thaL of fish.  Ottawa River channel catfish uhose fork



L ‘ [ .
1engths fell between 30 0 cm and. 45 0 -cm (total lengths of 34.2 cmland < .

49 8 Cm) COUld be considered as ly1ng in this zone.. Fish havlng 1engths -

»h

g.reater than tpe.upper range mentioned feed almost entlrely E%SflSh' o

. Ottawa River'channel'catfish can be considered as sterting to fesd pre- - j_:
dnmlnantly on fish (adoptiqg of piscivorbus feeding h4bits) at’a fork ’

2

‘} e lengfh of 40 0 cm (total length of 44,6 cm) . . The range of lengths for e,

the transltion zone and the leng¢h of fish when it is considered piscivorous

are 1arget than thoseffound by«other'researchers. Brown: and Dendy (1961)
i .

, found channel catflsh from Alabama Having total lengths ranglng between
;oo . ~
i : 20 3 cm to 33 0 cm in the transition zone.’ Channel catf1sh from Oklahoma

)

Gdearld and Brown 1971) and Nebraska (Russell 1965) had a narrow transitlon ot

-~

“Fune of . 29. 0 cm to 32, 0 cm total length Plscivorous-feeding habats havc

been‘recorded at the follOW1ng total lengths ‘and locations respectively

3. 6 cm, Loulsiana (Lambeu 1959), 37. 6 cm i Loulslana (Perry 1969) 38 1 cm,

:

Georg1a (Busbee 1968), and. 39 4 cm,aAlabama (Sw1ng1e 195A) - From the _ .

Fl

results of these and other researchers, the length(s) at whlch channel cat—

I . -

flsh change their emphasis in diet from 1nsects to fish does not appear

to be related to 'the latitude at which the fish were caught. Any of the .-~

- '! [ (]

-differences noted could be attributed to local cond1tions and more 5peci— ;
. [}

fically to the food sunply available. The Iength at which a fish beginsl 4

v

Lo change its Eeedlng habits often, is not precise and . consequently, one

can expect a certain degree of variation in. the interpretat1on of the

results. This could account for the above mentlened dlfferences.

-— . - -

. —

P 'Channel catfish have been con51dened to have omnivorous.feeding
. " ;L

ﬁablts (Balley and Harrlson 1948 Darnell 1958 Harlan and.Speaker 1956). :

ggsults obtained from this study 1nd1cate that channek catflsh are only . T

: omnivorous during the transitlon zone.' Au accurate way of déscrlbing the



. felding habits‘bf channel'catfish as.obtained*from this study would be to'

A o

L)

¥ ' * S
015551fy small flsh (fork 1engths up- to. 30.0 cm) as insectlvorous, medium

:sl?e flSh (fork lengtha from 30 0 ¢ to 45,0 cm) as omnivorous, and large

-]

feeders. - - . ' ' . . : L

1

fbﬁ (fork 1engths greater than 45 0 cm) as plsclvorous. From this study,'

- LI

channel catfish can also be considered as belng both bottom and pelagic

-

J . .B - ) .

\$ . Change in.  the’ diet of Ottawa River ohannel catfish w1th respegt

to- t1me of the year shgwed sllght trends as based on Figures 9 and 10. .

-
3

It is evident'that-the importance of insects in the dieb was slightly

v

reduced in May and Octobep ' Lower'water temperaturev at these times could

have caused a reduction in the activity and/or numbers of aquatic insects.

.'.4' -
Consequently, there weuld have been fewer available as food for channel '

' Y

l catflsh. The sudden increase in importance of LnSECtS in August was due

’

Lo large swarms undoubtedly matipg flights, of the w1nged &QEqui\the

terrestrial ant species, Lasius umbratus, which landed in the water and

Pl

conqequently became food for channel catflsh

s The seasonal fluctuatlons in the ahundance of crustaceans and

in'particular the amphiped, Gammarus fasciatus, ig partlcularly ev@dent

Yo v

- for juli and-October (Fig. 9). My findings correlate well with those of -

Mackie (1971}.wh; reportedrthat this species‘had two Peﬁiods of peak i
~abundance, these being 1ate Junerand'late September; He also found that

o

the second peak was almost twice that of the first.

M

Few channel ‘catfish fed on fish durlng August and September“ L

_ Increased abundance of aqnatlc vegetation at thls time of year probdbly

I
hlndered chsnnel catflsh in their attempts to. obtaln this' food item.

* X i

- This explanation is feasible Since forage flsh populations would not

- -

decrease during these monthsh. LT - i




Seasonal trends in vegetation, namely, tts being least. . -

'abundant in the spring and most abundanx in lftt summer, supports thd

above mentloned hypothesis._ The fact that more Vegctation was found in
chﬁnnel catfishustomachs in Sentember‘(Fig.-lO) sugpests that vegetation;_
pfiﬁari}& algae,‘was;at ite neéﬁ.aﬁundence et this time... “‘ .‘L
.o "Ottawacﬁiver channel’cettishffed Qtinerilg in among;t aquatia |
fﬁ\\\ vegetatian Evidence supnorting.this‘claim comee from stomech content

annlyses._ Excluding the ant, "Lasius nme;etus,.because of the seaso£31 |

per10d1C1ty of its availability as a fcod item, the mos t 1mpq;tant insdct

;n the dlet of this fish would be the ephemeropteran Hexagenia _R ‘. l

L]

. The odonatan Enallagg BP- " and unidentified trichopterans were aléo

qu1te 1mportant insects in the diet. The mos t important cguStacean and

5 molhxﬁnlngested were the amphipod LGammarus fasciatus, and the gastropod
w ‘t‘w " - '

Physa s ;E respectively Meckie (lQ?l),.working in the same study area,.

: found that all of the above mentlgped 0rganisms.were asqociated ieh

’

'nquatic vegetatiOn. Yellow perch Perca flaveslens, was the most importent

flsh species fed upon. Trautman (1957) descrlbts .the habitat ‘of yellow

From. these findings, it is’ obvious that channel catfish feed primarily

~in amongst ‘the aquatic vegetatlon. Vegetation f und i the stomach%"f L

channel cAtfish could have been incidental take

g e

in along_with.the above

' mentipned food. From Flgs. 9 and’ lO the interr tationships among insects,-

N [

f s
crnstaceans, molluscs and Eish to vegetangon are too compley ‘to statej

. . | .

T w

- I : © N \
intact although the chl rophyll was often bleachel out. Bleaching

Probably‘resultec £ .m 70% dlCOhOl 1n which thev dere preservtd

) T . K . t

anmination of the -

ARY
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) - . . ' ' . * - . . .
it is doubtful 1f any nourisihment Ls derived from $his

' . ‘ ' _ .
equatic,vegetation,.particularly algae.

found in stomachs suggested that- channel catflsh fed haphazardly,

The large'quantity of vegetation’

-~ 1

Lngestlng all organisms and deriving pourlshment frOm these L g

‘v

wlthin-thelscoperof ‘this study, low temperatures did dot~—

restrict digestion or feeding of channel catfish. Theloweegpemperéture

at ehieh fish.were éaugﬁt was approximately llz C. Temperatures have

.not been reported at which subadult and adult cnannel ‘catfish start and

stop feedlng Temperatures of 12 g’ ¢ and 15.5° ¢ for starbing and

L

stopplng feedlng for fingerling channel catﬁlsh in artiflelal ponds- have -~

vr-\_
been reported (MOTTIS 1967) . It is expected that feedlng inten51ties will

o

.decreese with water temperatures less than ll C Deergased ectivi:y ’

. .
@
’

oi fish at cold temperatures wohld e\plaln this. ‘ o S

Matter 1ngested;§r theb lower river channel catfish (Table 14),

wes quite different from that of the upper river fish. The effect of ' ";

.

domestlc sewage and wood wastes as ev1denced by the stomach conteat

analy51s of channel catflsh was appareﬁt by the presence ef monocotyle—-

dduous and Qicotyledono - eeds.and_bark. In the lowernrxver 86/ of :r - . :
- the channel catfish eaught had fork lengths’ greater than 40,0 cm.’ f%s_ A o S

TprBViously mentioned this is also the 1ength ‘at which upper river fish

could be classified as having plselvorous feedlng bablts : This-explains

why. fish was the predomlnant food organlsm ingested, almost<to the eXclusion< ”f

o~

of everything else. The few channel catflsh found in this area make any

. - " . N .

compiehensive sgn&y of feeding Thabits dlrflcultlto carry out.,

Local Distribution and Its Pow ible E: ipl natlons

- . ) . ~

. ) H / \: ’ 4 N
‘ Channel catfisk ounlrr than three ﬁLars were absent from By .
. 3
P .
) ) + tae - -t e " . - “an
~ samples, Their behaviour hatterns, a9 dpepmented in the_lltereture, c>'
. o . _ .

e L . ' .

. ‘A . "
. Q - ¥ r e bnri ol




%
. \._ be used to explaln their absence in the sample After hatehing, g%ung
vl ,,’_‘ - - N

. channeljcafrlsh are fbund in’ shallow waterq (uarlan and Speaker 1956) Ty
. Thus, Usf of seines and minnoy. traps\would be the only way of capturing |
. . e
them 3lnee other netting methods require relatively deeper water, | ) |
A " ) . A oo
ilnbtli;pﬂ changel catfish in artificial pools have. showq strong hldrng

[

—— — ]
-~ T : b L ¢

: - i o .
fish of this size could have been located beneath debris-and consequently.

tendenvies (Brown et al 1970)¢ _Under matural conditlons of still water,

wiuld not have\been.EOlleeted. Fingerlings and subadults arc more ° O
.5"'\ , ! ] - ) . '.,
tolerant to\fasq furrents than adults (Trautman }95j) These fish could - | ’ \

l

have congregated in fast waterstegchras the Deschenes Raplds If‘this

N .
were the- case, these’fish would not ‘have ‘heen po]leeted brtause no gear

—

[ . . -

has been designed to sample these areas. Consequent]y young frsh vere

Jprobal:}.ly present withln the study area bnr beeau;g of theanature of their

- " ' A

habitat requlrementh‘were inaceessible té the, sampllng methods'employed;

ngligible pumbers of channel catfish were found in the 10wer

'river-ae opposed to the upper river. ‘These results-were mot Un&hpected
\ .

-

. J\'.

'51nce this drstributlon pattern has been known to exist fronel966 and,\

probably mueh earlier (Stobo 1971, Qadrl unpubljshed datﬁ% ( From the

watet preference experiment, no factors were found w?ich affected the
A B .
figh, Consequently, 'ode can only infer what is cau51ng the 1ocal distri-
| - S o
.bution by noting differences between the uPPer and 1°Wer Fiver. :

-

L7 One of the main dlfferences between th%*upper and lower river

;D is the morphometry of’ the river basin. ' The upper and. lower, river SECtiDns

-are generally regarded as having lake and river: 11ke quallties respecrively

-

On this basis alone,.Lhe local dlstribut10n pattern canoot be E?PlaiHEd

since Ghannel catfish,are normallylfe;EQ‘Ln rivers (QCOCL 1967) A
) . . . . . ' R . &

) L. . LY . . -

"sizeable .channel-catfish population is alko known to CAlSt in. the Wiver .

e



TN

i

: Onrqréo LR _ .

‘approximately 50 .kin downstream from Ottawa and Hullj. near ROE land,

I ‘- e
.
. -

Physical parameters aecount £or the major dlfferenees in water

_ qualltn between the two areas. H}gh levels of suspen&ed materials,

v
i

‘ fnamely wood wastes and sewaee fungus, have been réborted for the lower

R S -
trations high .enoug%e capable of temporarlly affectmg tht, wvater

' biology. of channel catfish.

S . R
river 4as dompared to ﬁﬁe upper river where negligible amounts were found

'
. i,
H

(0.W.RC. 8 Q.W.B. 1971) |

o
Chtmlcal peraméters were found to be qurte similpr between the

] -

‘®0 areas. Mackle (1971) and Stobe. (1971) had 51milar findings. It'is

reeognized'though, that pdllutants could hdve been discharged in coneenm‘

.'Chenistry These ”slugs of pollutantS'could anc been missed by the_

N ‘\.‘\.4
. P . “

non=c¢ antinuouq nature of the water sdmpllng program.

e . . Q) C.

hannel catfish by not preferrlng either Brltannla'Bay'Water

o, .
dl . oL,

1

or that from below the C 1. P milL ag determlned from the. water. oro

—

ference ehperiments, were, in erfect, ;ndicnting thic they were\ﬁerceiving

-~

e 1 o \
d apprec1able dlfferences in water chemistry betwecn the two areas

-

i B N

. 1,

effect suspended materials mlght have ‘on‘the behaviour oi.channel cat— Y

03 N

1

fish since Lhteo hOlldS were effectively removed by The cheese cloth -

fllters. 1% is ceub \wl thougm,.lf these suspended ma;erials would

hdﬂeAaﬂy eflCLLs ong thuunel CJTflSh in Lhe river siﬁce Lole (1935)

‘ e

found that even & l o\ﬂortent quhpén51on of wood fibres wds noeiharmful‘

to *kealthy fish. D111 (1964\ albo found thisqueeies in turbld watei
. - ' I !_ . - B
pme effecn on the rﬁproduttlve

-Suspended SOIide could.nave S N

ChanHEl thf]bhnbUlld hests fof spnwning‘

“
1 X, T

-

purpoees under rocks, legs), 1n holes gr in other prntrtttu Jttn, on tne

The?% water prenﬁrence e\perimentsT howenpr did not 1ndicaLe tho NN

oy .

AT

b,_,w
£2%

Naéiéggz

A,

I



- ! B S |
- Q river bottom (Brown 1942, Davi.s 1959 Harlan and Spcaker 1956) . :1:’_7.103(5' . L '.
\ wquld be somewhat suqceptible to beiﬁg covered-with Su&pended mdLerjdlq | .Q': |
| as’ they settle out. Following spawning, mal‘_e~ channel catfish nu:md "ithc:l - 5 )
- eggs and. by bogly‘ ;no.vements..Q.,nnprevem. them from bein (.ovcrc,d with‘ qilt o
[and thc like (Clemens and Sneed 1957} - In the’ ’lower rivcr, JL ia pO‘ibibJ‘(‘ o @

4 M & : : %
© let males coulﬁ pravent the eggs from chommg covared w)rh the pr(._° . S

' .

v

. viously men_tioned suspendcd solids. _§i’nce§, othel' fish sper;i.ec; are capible
_of reproduchng in th “1¢fser river, as wvidehced by yo'un‘g . the year i
- e ' ‘ . - . - . . - . . . . ) 1'
‘fish found in scing-hdguls, there is. no Treason to suspect that channel. - - ’ _
! catfish could not§ .+ ' ot T s . :
- ~7 Indd I"G'Ctly-, 'vi»a‘ thé food éhaiin, these sus‘pended mat_g-_ria_]-arccﬁ/.ﬂl I
~ ? - I /" '
have devastatlng effects dn channgl catfishs™ YOU[’H" chmmel c.aLf’Innh ln
. . B a

[

N a -. :6
C'ht_ upper river -can “be. con51dered insectivorouvﬁsnlth th(_ (_ph(‘m(_roptu‘ Hanv, \ ‘%
‘ )

it . » ok
' Hu.agema sp., belng most 1mportdnt in t‘.he-*fﬁe/}.. In thc lower riucr Y
v . L] . o

vcrv rcdu;;.ed nu-nbers of ephemeropterans were . found Otht,r wduu A'/ S

- . 3 :
\ were Eound 1n. nur@Lrs corr:pcnable Jith the uppcr river exccpt in thc mura

. " . - k ,

‘& pozlu_tecr w,at_ers\ shere decreawe'—: in aBundance wtre noL(_d (‘-1m_1riu 91;1)

A Y J et : X - - - N ' S .a o '
. : . . .
N Reduced numbers. of:'fc-phemerbp—tera'ns canm:t be used -tq-exp].:iin c:n;.‘l_rr;ly
.. . . ’ "o .
. -3 3 : .
. - ‘the. pam_lty of chan(w—] catflsh ;m thc_ Iom_r erer J.nCE‘.-()C!l(tl‘ ingect . .
% . o - i I ' -
nrdp were aval}.able a?:. foOd 1tems \‘, It iq nof.* knmm thnugh, rh( n/l.cm.‘»\ “r
f . . .

to v.&hich theqe oth(_r 1{11—;8Ct5 could be uLillze_d -.’-Iac‘.c.i.( m!rl ) lmq

7

. *7 . -
. N ' “ = . .
) \ anrributed these Low numbets of ephom OPLLTANS {n pires f)f the Ir)«"" ) .
: AN : R ' . . . . .
n’ . - ’ . w . R - . : e a s ] v
. nEver to low. dissolved oxmygora levels, Dycom thee i ,;-, of oo

o . ‘ oL .

5 organic material, a:ood- flbr‘:a:-;.::nd T s
".\—-t' ..-I.' ' . * . " ,1
attributwn could alse.be Lls(f‘ Lotenpli

-y

‘.l—-l

(O .
. l"pll pods Which, !" .-;'i‘e (ibid.) found- 1n Che
' E) . t

. . . B ‘ oL . o L
:’ L - SRR .o . . . ek e 1, Fige ot agrmer rider .
PQ&C“ const1tu:erré-‘; fairly fmportant Lart of tas mith .t RS : . et
. - . " P . . : . T .o

1 - 7 . . - ) . . ) . . .
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- ‘o

channel catflsh were greatly reduced in abund

ance, in the lowcr river

-

because. of woad waste. de9051ts (Mackie ibid., 0wW.R.C. and Q W. B. 1971).

Y . = ' N F2
v T

Thc nverdll effect of these deposits of organic material, wood wasteu
. as r

Vsewdge which cover much ¢ \f the riverbed, is t

’ &ﬂd raw

.

7 reduce the abun~’ 1

‘dance of bottom ‘fauna, Conq§§uently,the amounh\of food avallable for -

H

cbnsumpggpn.is"rtducedi Most affected by the@e decw<:1sn would be yqunp - T
- e i

Lhannel catfish since they are prima:ilv bottom feedersl “With qecreased
“_—‘V_N_

_—-w—-—.._‘.__,_

I -

'ujqu SUPpll&S, 1nterspecif1c competLtlon for thls limited resource coufd TTTT: i

s rqu1E§ﬁ§fan.ove:allfeductipn in the fish population; " o, .' )' e
Brown bullheads, Ictalurus nebulosus (Lequeur), were f0und to s

\ ~. .. ' . [
— e . » ¥

be very- abundant in the lower\rtver (Appendlk 4) Since this species-ig

S . - , .

)
closeLy relatod to channel catflsh, mumpcaztmon for the limited food

A N E B #} .
avallablc in the lowcr rlver COUId have occurred K’sultrngcin the almost %s

tptal exclusion of_channel catfish in\phié area.-'If food was notfiimifiﬁg;ic\ o
: S e N T . - ) K - Tl
4 . . - R A

. -

then batlr specids could poséibly live tdgefﬁen\Ln~the same area whigh could
s ‘ - IR R e ,
explnin their dual existence 1in the'upperfriver (dpﬁénaix 3). Since
’ o ’ _ ) . Tl s ‘
brown bullheads are uormakly found in,m$:e adverse conditions™than

a - [N

channel catfish (Scote 1967), their -adaptat'ions for this £y

\ﬁ-"ﬁ kN bl

could exa}aln their success in the lower rlver Athough the in
/ l

e of existgnpe

.obtaiﬂtd from this project neither confirms nor rEJECtS thlS theory,-
. L ~ et "

comperitive efclusion of chanpel catfish %n the lower river must not be

L . -

.

A [ h'% K . . '

i . . ! ', t : . -
PN - :
A

Lot MovemenCS'of channel catfiéh iﬁto‘agd:oUt of the lower river -~

VL : : S : ' .
dlicounted. L : ' ‘

. must also be conqlqered since thlS ElSh has been knd&n to travel dist nces

CE e ¢
as far as 344 km (Hubley 19639 Since only large fish having'piscivorous
.

’ . . ) - ) . et R
feeding‘habits have been found to survive in the lower river, then one

4
'

-ﬁight ﬂxpecf that onfy thosé fish poésessing.similaﬁ Food Hébits;qduld .
. NN : v ' : R . '




have “a ﬁhanee'Of éndyring thé‘ffﬁbis of this section. Funk (1955)

- found beneré\}V that ”mediem bized" chennel catfish wete.mo;e mobile
;hdn s;aller and larger" fish which were.raE%er sedentary If this wer;
tlic case f;} Oéiawa River channél catfish and the~”medium si?eﬁ"-fish )

. : e A '

.. moving into the lower river were of a size which did not- ut111ze fish In -

—

"\
their dlet, then survival of this fish would be doubtful because of the

-
[

above mentloned reasons. A zgne of degredation is found dowuriylr out-
: T o ', [} .
side the study area‘in whlch B0D5 and dissolved oxygen levels are very

1
»

———

nlghEEHH“Ibw re*puetn#el}_ig W.R.C.” and Q h B 1971) This' Zone could

: —_—

act as a barrler ‘and d15fourage channel catfiSh from moz;ng uPrlver e D

.If this zone does-act_in this manner, then movement would occur only in .

. . a - - . . ‘«_ b '_ '
. the®dpring whgﬁiincreased flow rateS'would-essehtiﬁlly f1dsh out this

zone. Some dohnstream movement from ‘the upper to lower river Could -
’ . o "
. : o
‘occur; falthough to-do so fish would Have to be swept with the current

b v - .

' down raplds and through turbln?s or flaod gates of the dam located mt(\

ri"-—'—\ ' B
'

the Chaudlere Falls. - Ho7pments of . channelacatf1sh between the Otrawa

[ ~ .

¢ ; +
River dnd‘ﬂl&h&r the Rideau or Gatlneau Rlyers can be considered /
» T . . 1,‘ y_
ﬁegliqible The, EldeEG‘Faflsﬁgfevent flsh from enter:ng the Rideau‘

Rlver from the Ottawa Rlver althO;:T\theﬁxgyerse rould be true Channel ¢

-____

catf1sh could possibly be present in the Rldeau River—although slzeable

e

numbers have not been reponﬁed (Adlam pers. comp, - 1973) Becagse;ohngye

‘,e\ten51ve logging operation in the, Gatineau River it Jhs'impossible to- .1

st )
z

- nlmple this river at any place except at the mouth, ance n0‘channcl

.

s N . . -

' R i

atf;sﬁ\w re caught at this ?ocatlon it is felt thdt movement. of channel
atlneau to the’ Ottawa River wou1d be’ ncgllpible Channel .

“catfish from the

eatfish ane been repor ed 1n the Gatineau Rlvcr (Dymond 1939) Ffom

-

Loy



-

d -

—_1

* ¢hannel catflsh in the lower river. BN C

+

. -, L R ‘ ‘ e .
of immigration into this area can be considered as negligible

oo o . . . 3 Y . - '
+ - In 1964,>Construction-of'tﬂe quillon‘Dam whtch 16 lacated s '

.
A,

downriver from Hawkesbury; was completed ImpoundanL “hag reﬁu1tvﬁ31“.

-

ralSlng the river levels as’ far upriver as the bast)of the Chaud L

v
. 9 S [N

Falls. The exten& that’leVEIS.were ralsed in the lower scctoi of the
. b1 . .

T mee——— F—— . ‘l - ’ . - . } . 5'
btudy area. 1!, noL Imown. With—increased df&*:s, the possibllily h{”; | .

' - -

exist that the number of suitable spawning sites for channe! “catl fai ’ .
¢ould have been reduced. Channel catfish could theh have .left thfn: C.

. - c FF R o . i R N
‘area for other parts of the river where mprE sultahle sites wipht by s -

. - ) ' ¥ . ) e
fbund.” This is one'théory,which can be used ‘to.esplain the absedee ob A .

) " ! . Y

Ihe local dlstr bution patterﬁ of chhﬁhcl catfish - within the
. ) . Y S
"study area-hgs been easy t&'deflnc but difficult-tu u/pldin becaune gl

o

the complex naturelof the proglemy Ihg relatlyc abqpncv pE channe] = .
4 ; . . . I
catfish in the lower river can, most probably, be ht{riburcd to-the S

-~ -
- B .. o

direct.or indirect effects of suspendedfﬁolids and depanlits of arpanie

1l

o ' - .
. ‘- N .
mattér, wood fikres and raw. sevage. Tha presence of chemfeal pollutanta )’..r
N . . . Lo SN il
L] ]

Aot detectéd at Samul1ng times must. hot bp OVLrlwoPPd TRE? factwr,‘-

v L

{.l

ffecting channel catifsh distributlon. Some of <he mare’ plaisible
. ; I A : o
neories have'been,disLtssed but not unti} more resgarch into the protles.

re

L : . -3

. i . ) .
is Yarried our can 2 *ore.deLiﬂite answer be arrived at. x . . N

T
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.+ v uanalEMENT RECOMMENDATIONS @ . '
: e - A | ._'.\.. e .
L . The channel catfish population in the‘Ottawa°R1ver Eprlven .

r

from Ottawa Hull 1s quite large and is fot efficiently utili?ed

. T
Ll]lzatlon of thlS flsh by anglers and\eommercial flshermen alike i
Tshou}d be eqcou;;ggd. Frqm ny sttFy’of éhannel catfish, ‘;';ah“make the "
fdliowing é;nagemEnt recommendations! : r R | ) .
T ’ . .. N -
u. Channelo.atfi§h shQuld att;in a minimuﬁ fork length of 53.0_
i . e or h'total“}éﬁgiﬁéofi37u4 cm before being harvesied gy.commeféial ' :

- fisheymen. This would’ insure that a sizeabie portion of the populacinn

would-be able. to reproduce eacht year.’ Trap net use only is rerommqnded
1 - On N ' -

" since this wbﬁid enable qommercial‘fishermen to . be selectlve in their

'
. . ? ~
t - N J

éatch.//éﬁfﬁﬁinimum size is equired for the sport fishery at the present~

i .«

. C . - v o . ui
time, o ST o = .
L - . 1f natyral recruitment of this spéciegldeclines in the futare’,
ficialk spawning bEds or'cétfrah rearing_pon@q "‘( : ‘T

construction of art

Vo

-“; should ‘be- con51der d. These are descrlbed in the llterature.

- P
- -

- Flsh farmlng of channel catfish should be attempted to detcr—
. S ,

“Thine its feasibility ih Canadian waters, Brood stock could be 0u=ained

M
.

from the Otfawa River. o o
. AR . , ‘ o R
- — 1
- i i "" . * ‘
’ 4> o f '
o s .
; Lt L ‘
- Vr ! ‘
" . . .
. "w -
L. ‘ ‘
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£
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. ‘ SN L ' .
., SUGGESTED\FIELDS OF RESEARCH ‘
. o N\ T ' ' T
Ce ' S < oo ' - - . . -
LS, . In most ecological studfeg of channkl catfish, few fish younger
‘. ) ' N N . A . A -
. . - (NN . ) . '
-than three years of age are caught.\\lf these fish are in rapids or
- ] . " - . i b . 3\
other areas with strong currents, as ‘[ suspect, research should be carried
. \‘\ : . . : vy
, out to develop netting gear to sample these areas. =«
' ' ' - ¢ ) :}A . o . _ .
The effect of suspended materia%s in the waterdand the nature _ - F\\,

»  of the substrate on channel catfish feeding and spawningasﬁould be

b

investigated.

.

) . - ' : . .
.Relationships between channel catfish and brown bullheads, . : b

.

particularly competition.fér. territory, fobd,‘aﬁd spawyging sites should '

. " ' R -
‘be examined.’ : . Lo S~ . '
w Caloric tests of ingfifiﬂ and egested vegetation should be
o : . o P

made in order to determine.if<iﬁannel catfish have deiived any nourishment

frif/fﬁese materials. T "(° " . L
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. . TFrom the statistical tests employcd, T was w
. \ »

SUMMARY “AND CONCLUSIOIN \\;
B . ) ' ‘. b
1. Biologhcal investigations were darried Gut or

June to late}%;;ober, lQFO,_from May to iuLQ'

s r

May and June, lQ?Lt EEEEEE =

A townl of 2,031 channel vatfish. caught.in'

Ottawa River near WMe gities of Ottawva and HAL). were oxumited.

Fa

3. The Ottawa River study wrea was gdubdivide
. 1 .

. S @ T
river (Lac Deschénes), middle river (between

~, ' ~

- \\.
‘? 33 kmy

RS

- ° 3 ,

5 . -
vehannel eabBish ¢rom

Ochober, 1971, ahd

\

5,
’

v follows:  upper

Lhe beroenlnes Hanldos
L -

' . s

6;‘?“1 LChaudiéreé Palls), lower river (below Chaudi®re Falls Lo lower

and lewer river areas.

.

—

L

a5 hased on chemicgl parameters.
> - . . . ! e
5. A total of 530 Qhanngl eatfish were bampred,
namely three, meke any guantitative estimate

+ population size imszsible to make.

5. The majority af channel petlish (98.9%) were

river. T '
T -‘ . B .
7. Azing of channel catfish was acfomplished by
. ' . '.__
L ° oning pectoral spines. Apges were
S A
.he cross sechticnt.- "

between grOJQh of spine-radiUﬁ-aud growth in

Dugk Island). Thé major emphasis of the program was on, bhe wqﬁn'

v

. \
D
.,
. ;

[

trelel of Thhe .

abYe to show uiuuificiﬂt

. B3

differences between_the upper add lower river for water pyunlity

.

The few bag };Lurus,

. ~
of mcepent, of - 7 -

[
. -

found in the upper

v : L4

- f

. ‘ f .
decalellying and
read along oo latersgl
a7 .
; : A
b ) \

3. Calculated growth was accompliched by assumlng direci propornions

lenpth of the fion.

9. Growth of channel ecetfish in the Ottawa River was 5 imiGur N nrodth

. . "
* Ll

— . [ ORR A e

5 g 3} y £} e
in lengtnn and weig

L . . ' . w

this speecies found in other riverine pabi;a;;, 7 o 7




log «F.L. = 1.1668 + 0.43037 log \age, Yog ;I;,qt_- =l560 + 1.405 I T

log age, F.L. is 1ﬁ centQ;Z%reﬁﬁahd wt. is in grams. ' L { fxx
. . ‘ ! . '
11, ﬁlength weight relatipnships dre similar for both sexes and '

(lre . .
represented by’log we. = -2, 031 + 3. 138 10g T.L. . is in gramg  © B
v ?

.
L]

and F.L. is in centimetres. | .

»

1!{2, Ottawa River chaﬁ%el catfish attain maturity at lengths 31milar to

.

those Found for thls spedies at other. locatlons. Fifty percent of

the femgges meture between 29,0 and 32 9 e fork length and males

'
B }

/

13. Ottawa River channel catfish mature at an older age than fish ffom

between 33.0 and 36.9 om- ;1 . o

more southe;n 1at1tudes.. Flfty percent gf the females were mature

~at five years and males gt sir yeaL;. o

' s .

14 Stapa.of matprity-of male_chanpet catfish at timee‘pther théq at
. . ; -

spawning isCdifficult to assess. o

» . * M -
L . )

15, Spawniﬁg is temﬁereture,dependégl. ,wdteé temf;eratures-of_m.ﬁO C - :

. . ; o : . &
to 23.3° C arefcomparab&e_to those given at other locations.

3

+16. The aveiage fecundity o%'ﬁ 480 eggs wfs.less than fecunditiee\:>/

reported for thls fish at. more soutﬁern latitudes. - | . : ~

T 17, The average egg dlameter at tigs of Spawning of 3, 6 mm 1is d\jiiar

to values g'iven at.rother loaations. i _ ' T

Tt

18.. Feeding habits can be classified according to fish length as f#L e

follows: fork lengths up to 30, 0 ew - insectivorous, Tork 1engths

s,

Sa i

7 ; o »
from 30 0 cm to 45.0 em = omnivorous, and fork le?gtks greater than _"T':
. o AR - .
45.0‘cm - piscivoroﬁs. N _ o G_ T, S

- 19. 'Seasonal variation in.diet is directly relageg to the availability
ST ' S S Y : N
of food organisms. S - L -, .

. "

20. Channel ¢atfish were feeding b;imarily in amongst aqqaticvvegefation.
o i VAR : L



N

1catfish did not prefer water from the upper.

No deflnrte evidence was, found to explain ‘the rel
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Water preference’ experiments in the laboratory indiéated thdt‘;hananﬂ}

river over thﬂt ,nvq
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the lowcr : ) / ; . _ ]
. : ’ S o * T

atibérabsence of °
channél catfish in the lower Triver. - o : S i
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Appendix f?ﬁ\g;r1vatla ©F correction factors for frozen lengths é&nd .

: 1ght5. - S ox ._/I T Lt ‘ ' :

I‘ A -

5 B - . f . R o . : -

'«"Sturéeﬁg*formu1a (Sturges 1926): m=1+33%gN -
' ! ' where m 2 number of classes
N = number of samples - . : "‘( . :
“.In the shrinkage.éxperimeift, N = 28.". Therefore, frdm;the above . Vo |
formala, m =6, L. , L ' o

.~ .

;'FﬁrkwTength:\ Range in length of frozén fish: 24.7 cm.- 65.9 cm

- Amplitude: 65.9 - 24.7 ='41.2 cm._ : J
- | Class-interval: C =" amplitudé . _ 41.2 S 6.9
’ N el ~ number of classes 6 7
’ c‘; Class sizes and the corresponding average shrinkage
: o . ; . SRR ﬂCorrection'factor):| , ' ‘
ST - 24,7 cm = 31.6 ¢m 0.5 cm ' ' :
T 31.7 cm - 38.6 cm e - -0 7em - [
T U3.rem-456cem oo - 0.9cm « N
. . o 457 em - 52.6 cm | . - l.6em . T
: -~ ‘ 52.7 cm - 59.6 cm S l2em - !
. e, s . 597 em - 66.6 cm 1.1°¢cm Co T
<0 : ' ; : - 4 ) )
" The .corgectiof. factor was then ddded to each "frozen
L . Tength" for the approprtate class size. The paired

Student's t-test ‘was applied to compare ?resh.wi§h= :
calculated fresh fork lengths. HNo significant.differences
‘ - were found. s .
- . i 'S@ﬁi]qr oéeratiaﬁs for total lengths and body we%ghts‘were'cérried_out.
. % In.-both ipstances, no §ignificant differences for calculated fresh

total length and calculated fresh weight were found. v
. I3 ’. a
[ + b - -
t - o .
g ; /
- ‘ ‘ ‘
v ' ’ : ~ .
. o | | z&
@ T.l ) ) . - .
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: Appgndik 2. Average mor;(th]y water temperatur‘es‘ obtainéd. from the

Britannia Purification Plant for 1970 and 1971,

A - > ' -' ' . L3 .
. T © 1370 R
. Month - . Mean Temp:({ C) Mean Temg‘ (,C)
*‘* J;ﬁiruar‘y-‘ | ) 1787 ) o o 1.67
~ February ,}. 1.67 . 167
s March - . 167 2.22
April : 28 g
, . . , | - v
May : S e 1167
dune ..U agser ot qousg
Loy -8 2067 © T 23.33
August - 2333 . s ey
A“-l , r - . . - ‘.' . - . ' . . N
September - 18.8% o 21.67
October ' CoTeaner . oL 1667
November .. . 8.3 9.44
+ o N i ' 8 : . ‘
: : . g8 7 3
Deceljber 7 o 2.78 7 ., | 33
T
' * - average tenﬁpera'ture‘ not available. % .
" . . . :
e P
LY «
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endix 5. Meah fork Tencth af aack i e o -'
' hppendix 5. Mean fork length at each age for chanriel catfish, sexes
separate and combined, caught in the upper river from

) May, 1970 to Jume, 1972. Ranges, standard deviations, -
- _ - standard errors and sample sizes are indifated.

. .

- Age . Sex Mean F.l. Range‘(cm) | S};hdard Standard | .1 .
IR {cm) * . -deviation  error N e
3.0 F . 22.8 22.3-22.8  0.5099 0.2550 / »- 4 - :
M 25.2 777 21.9-28.1 2.6584 '° 1,188 5 !
coFaM 2410 21.9-28.1 2:2930 . 0.7643 %
i F . 26.9 24.9-29.0 . .1.4942 0.5283 8
oM 2601 24.0-29.3 1.5598 0.4703 11
"FM  26.5 24.0-30.0.  1.6217" - 0.3381 23
. ' o . } ’ i
5 Fi'oo29.5 - \26.7-32.0 . 1.8845 - 0?6253
- M. 29,57, - 28.3-32.5. ~A5211 -. 0.6210 6. .
- - FsM 29,3 2677-32.5 © 1.7181 0.4295 16
! " . . - k t . . " . l
5 F 31.6 £26.3-36.1 - 2.9568 0.8915 1 )
- M 32.6 31.0-34.6 1.3156 . 0.4651, ¥
F&M' - . 31.8 26.3-36.1 2.4819 - 0.5291 . 22 |
7 F 349 . 32.1-40.4 - "2.0720.  0.4880° - 18 - w %
. M 35.2 - 31.3-37.2 1588 . 0.392¢ 15 - |
- F&M 34.2 29.6540.4., 22460 .0.3180. 50
8 36,5 32.2342.1 2.1202 ©  0.3439 . 38
L Y O 32.6-41.4 2.0256 -+ 0.337%6 ' 36 ., . .
FaM * 36.2, 31.9-42.1. . 2:2094 © 0.2017 . ‘120 .
"9 F."38.4 ©  32.0-45.0. ¥.9485 . 0.3248 . 36
: oM 38.7 32.8-42.9 | 272478s  0.3799 . 35 . -
T FaM 38,1 32,0-45.0 ,2.2585 d.1844 . 150 :
410 - 38.7°  30.3-45.9  2.8030 . - 0.5205 A 29 o
M 40.4 35.1-47.0 3.1761 * .- 0.5447 . | -3877
FEM  39.5 30.3-47.0 2.7103 0.2283 - . 148
. l ' . ) ‘a ' e t.
11 F 40.1 . 36.0-44.2 1.7892.  G.3578 ' 25
v M-ooa2,1 -35.3-497 2.6609 °  0.4207 40
F&M . 740.7 - B3.5-49.7, 2.3669 - 0.1986 1427 7
. a sy l.t ) ] . . . . . ) .‘
‘12 F 42.8 37.9-52.2 3.1115 0.5988 - 27
"M 43,2 39.9-52.6 3.9965 0.9420 . 18 .
- F&M . 42.4 37.9-52.6 2.7368 .  0.2968 85 . ’
13 fF ‘a9 a1.5-51%0  4.0813  1.393%8 9. . e ¢
ToOM 456 £.2-60.7  4.8747 - 1.3520 13 .
. F&aM 44,2 38.0-60.7  3.8619  0.5574 48,
\‘:‘)' a " - ) ' . . - ' . 1 .



i - the sample size of F&M can be g

. were not sexed. ﬂ

. L 4
1 g
Q2
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r
o
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-

FA\

/ \f.\'_b . n . 89 i
a iipper}di'x 5.. {cont.) . M 4 ,
Age ' Sex Mean F.L. Range(tm) ' Standard | Standard. Wl .
' fem) - __ . _deviatifn ' _error : IR ‘
14 F 46.1 40.2-51.8 . 4.8524 1.9840 . 6
M. 46.0 44.1-50.6 34335 - - . 3-7168 . "
~ F&M 48,0 . '{10.2—50.6| +3.7421 1.0803 - 12 _
5 - F 50,9 . . - ] 1 3
.M 50,0 - P -
F&M - 49.6 48.0-50.9 1.4844 - . 0.8570 . “__33__,,
16 P o LT T R
M . 52.0 ;1 50.6-53.3 1.9092" 1.3500 ‘2
~F&M - B2.0 50.6-53.3 ©1.9092 1:3509 2
17 F o, - ’ - ' - - 0
S R - - - 0
P - .- - s 0
18 F - 59.2 - ”
Moo - -
F&M = 59.7 -
- a

w2
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Appendix 6. Mean weights at each age: for channel catfish, sexes '
separate’and combined,. caught in"the upper river from .|
- © ~May, 1970 ta June, 1972. Ranges; standard deviations,’ o
‘ -s\tanclard errors and sample sizes.are indicated, - _ o
[ ant . ) . . e :
Age - Sex - Mean Wt. Range (g) .  Standard™ Standard . 1 o
_ _(9{‘_ L deviation _error N
3 .F . 147 131-156 11151 5575 g
, W 205 168-240 g 32,280 14.436 5 .
FBM ' 179 131-240 - ,38.965 12.988 « 9
¢ 0 F.. 2887 208-300 ' - 35.813 12662 8.
.M 212 . 183-263 27.719 7 8.358. . 11
FaM 229 183-300 . © 35.456 7.928 20
5 F 324 . 231-407 ' . 64.383 { 22.749 ‘g
M 4. 311 . 209-463 °  82.663 33.747 6
F&M 318 ¢ 209463  59.996 . 18.707 - 14
6 Foo 449 ° . 241615  117.427  35.406 11 o
M 491 . 361-599  -100.661 35.589 g ¢
FaM 468 . [ 241-615 . 104.215  22.742 - 21 -,
7 F . 603 -453-1023 135.594  31.960 © | 18
| M 5¢2 3821700 . 90.873 23.463 - 15 °
& F8M 572 3301023 127.672 20.444 39
8 T F . 690 .. 417-1068  140:552°  22.801 . .38
| 701 ,~446-980 114.145 ° 19.024 . 36
F 680 17-1088  128.192 13.365 92
9 788, 476-1413 157929  26.322 . 36 -
475-1092  132.205  22.347 35 = .
97 383-1123 . 151.052 ° 14.812 . 104 .
10 F 803 417-1342  179.883  32.842 30 |
M . 889  596-1675 - 224.037  38.422 34
F&M 834 , 4178723 .201.725 19.411 108
11 F g8  680-1386 . 141.553 _ 28.311. 25
M {072 656-1775  240.789  '3B.077 40
F&M . '956 ' . 563-1775  222.840 23.360 91~
12 °  F_ 1189 . -757-2310  352.298 67.800 27 :
' M 1175 . 759-2038. .461.009  108.661 . 18 |
+ F8My 1135 - 757-2038  .353.901  45.312. 61 |
13 Fo. ‘1282 . - 782-2205 544.002 , 181.33¢ . 9 !
: M 1314 1008-2989 . 526.711 . 146.083. 13 . o -
FaM 12 733-2989  46%.424 ~ 81.716 O o
! . ?5 v : 1 . Co . ) .
. . I - v s /_/
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Appendix 6. . (cont.) * | L ' . o o
e L — e S
. Age Sex  Mean Wt.' Range (g) " Standdrd Standyrd . - ' )
o _ (9) _ ' 5 deviation errog. e . .
S N v - ! N ) .
14 Fo, 1445 | 928-2326 572.738/\233410 :
M 1446 ~'1086-1977_ 434,529 217764 )
F&M . 1439 T 928-2326 . 470.208_~"141.773 . 11 g
" ' . . B \ . T . N o o _/
15 F . 2177 - - Y - 1
g SaMT1909 L - T L - 1
. “FEM ZOif;/////lﬂﬂ912l77 i 189,505 .. 134000 2 S
. h ' ) i ~, |
6 0 F 0
- 072133 2093<2172 55.861 —39.500" " 2 g g
. FeM 2133 2pd3-2172,  55.861'  39.500 .2 ?
17 F - S0 - - 0
M - - - - - 0
" F&M - - - - . Q
18 F 3429 - - - 1 "
M - - y - - - 0
F&Mm 3429 - - = -, 1
P . c .
1 - the samp]e size of F&M can “be greater than F and M since all fish
were not sexed. o -
AN R T
* . , .' “ b
R (a \
r--J .' . . \l‘
) . \? { © ’
:- v }r y ]
] N 4 -t l
7 . . R :
\ “\';..m ‘l‘- o ) ' '
. \ o o o . — -
ﬁ \\‘\ ' , . | -
’ - 1 !
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“Appéndix 7;' Raw data on fish caught in the lower river. ' Ff

e A LN \ e A ,

Age Fork length ; Tota] Tength We1ght Sex G S\I 1 Matumty2 Month )

. (Cm)  (em) (gl et caught

7. 39.6 443 972 F 1.075 M August ™ |

8 . . 28.7- s 326 278 M 0.19 . I duly "’ -

9 36.0 | 40.4 737 F o h Oct';ibe‘; ;

9 44.4 49.6 1295 F 106 M- Augist

10" 43.8 8.7 13055 W duly ’
10 \\ 4{3}.',»7. | w'-.53.§ ‘ 1605 F 1.63° M _ ', Uhugist

109 ‘42,1 7 46.6 886 M 0.78 "M, Juney, -
_mj 43.6 © 48.5 870 | F 0.57 W' August
W4 . 53.6 1587 - 0.38 M - September \

10 98.7 536 - 1954 F 7.79 W . September
100 . 5'\3;3 58,3 "2292_' F-0.5 -, M . September \
o 0.3 ,55.7 - 21227 M 0.55 i May . - /13_"%
BRI TR s 199 F L9 M 'J)u1-y" ';
“ 53.5. 58.7 2186 M 0.44 Mo ey

11 45.0 | 3%.1 234 M 0.58 : M June

2 4.0 49.4 . 1161 F 1.16 M f}ugustq' a

12 54.4 “59_.2 2362 F 0.82 M August

12 53.2 57.6 2545 MY 0.34 M fugust -
3 Rz, . 42 e " g64  F 0.2 e My '

13 50,7 Cbgaw BT L2 - oM July

13 67.0 133 82 M 097 . . " -{gﬁe o

o
gonad welght x 100 '
total body weight

2 - Matur1ty - H

1 = immaturé-....

= maftuf‘e . ’ L

¥




o ' . '.t‘y- . o o : ' . ) . T v s
_ AppenEFx—Su -Month]y“gonadosomat1c indices of hale anéi?emaIe channel -
TR catfish, caught from May) to October, 1971. Means, ranges, "

_-stan@arq errors, 95% confidence 1imits and sample sizes
- are indicated. ‘ T

~;‘mj , ) | -;»;; _ :;/ | . ; '
. s . : I y e ® ‘ - ‘
b SN R 0 MR vl k1 ol B T
'MA]es - hay 9.3771“._0:357-0.397 0.020° //’6.332-0.422 < n L f
© dwne 0.330. 0.277-0.383 0.053  0.220-3.840 . 22 |
Cduly  0.259 _-"0.225r0.29::l 0.0%  0.189:0.329. | 24
 hugist'0.222°  0.194-0.250 0.028  0.165-0.279
Sept. 0,31? | 0.255-q;359' .b.p47 a 'bl214{0.410
IOttE:ﬂ 0.256 _ 0.220-0.292- 0.036; ) 0.180}Q:332 ¢
3 SRy i :‘ - _ ’_l
Females May 'ﬂ.3.746‘ 2.516-4.976  1.230 '_-,1.08955.3§3

. BN _ .
\ -, June 5.415 . 3.903-6.927 1.512 2.238-8.592

Uuly . 0.671  0.611-0.731 0.060  0.548-0.794
August 1.295  0.967-1.623 0.328 ¢ 0.625-1.965
Sept. .2.461  1.932-2.990  0.529 1.375-3.547 28 o
-~ - A ' ‘ o . . _ L :
Oct. 4.467 3.715-5.219 0.752:  2.931-6.003 .31 | . -
S | ﬂ .' - .‘: b - € . .
: I ' r .ﬁ'.
s ( '
. = i .
f | g K J
. .\,
~ ¥ l , . -
1 ,' ! -\ s ‘,} - ’
' ‘ ~._’_T' — —_—
‘ ®
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“Appendix 9. .List of organisms found
A" .+ obtaived from the Ottawa

in-siomachs of channel cétfish
‘River from May, 1970 -to June, ,1972.

r

CINSECTST -

»

' Trichqptera\;) :
“ . LeptocéFidae - ~ -
: ' Qecetis™
Ceptocella
Athripsodes
; #egtocerus'L
lystacides
Phryganeidae
" Phryganea
" Limnephilidag
Limnephilus
¢ Psychomyiidae
Palycentropus
. Pnylocentropus
Eydroptilidae
Agraylea
»  Hydrepsychidae °
: Hydropsyche

Macronema
Ephageroptera .~
" Baetidae:
Cloen ~
Caenis

Ephemerella

Ephemeridae
Hexagenia -

Odonata (Zygoptera)
. Coenagrionidae
Enallagma

Ischnura

Neuropterar ,
Sialidae
Sialis’

| Lepidoﬁtera‘
Notodontidae

Heterocamga'

7 Tineidae

Hymenoptera
“ " Formicidae
Lasius.umbratus

Diptera

" Apidae

A

{

“Apis mellifera .

I
5
r

R B
r : .
[} . e

He]éidaq (Cera%opogonidae) .
- Bezzia gp.- :
Dolichopodidae-

Tipulidee = -t i:)
- Tipula - - o .
‘Tendepedidae (Chironomidae) -

* Chironomus . R
CoeTotanypus o B
Cricotoggg- . . ¥
Cryptochironomus - 7 :
Demicryptochivonomus
" Dicrotendipes
Glyptotendipes"
.- Nilothauma
. Orthocladius ‘ N
Parashironomus ’
Paratanytarus -
Pentaneura (Ablabesmyia)
grodiamesa
5 sectrocladius
+  Pseudochironomys =—
Stictochironomus
renochircnomus

' Bibionidae

Bibio

Homoplera

‘ St A
Cicadellidae " ui% | , - ’
: Aphrodes '« . :
"~ Draeculacephala o

) Eurymelidae Lo T

P !

Jdiocercus S /
r

Hemiptera | T Pl .

Corixidae
Sigara .
Trichocorixa
- Belostomatidae
". - Belostoma -
Nepidae R
Ranatra
- Miridae |




-

Etheostoma s Sp.

~ Hiodon, térgisus

)

. Perca fTl1avescens R T . : . . '\’
Centrarchidae... Cypmn’rkformes é” : .
Lepomis g1bbosus ‘ Catostomidae _
, . oy : Moxostoma sp. -
rd - - " * ’
) e ST .

Coregonus artedi 1"

. ' ' A . o :."
R _ /r — } . 5 ] - , . t Lo
o I LI g5, C o N& Vo j."' .
Appendix % (domt.) ‘ t ? .
v o . — - . ) W »
v ) I . - - . ., . . . . v SR
INSECTS {cont.) g T oL e SRR
: A ‘ N k ’ C A - : - "V‘ ‘ -
- Coleoptera . S L o o
L E]m1dae i ~ ", Cantharidae ./~ " c
N : Migrocylloepus - ' Cantha(rg[ . S
-k\ ElaterTdae. o o - Chauliggratpus’ =~~~ . ..
., _ elanotus Scarabaeidae \ . = . ¢
S o , . Aeolus - Serica- ’\ . .
TR T ‘Hydrophilidae Diplotaxis! -
. \Eerosus e @landryidae. - Vo,
o ydrochara . ‘ Synchroa o -
N1tu11g?e ) . < Meloidae T ’ :
: ischroc 11us ST .~ Epicauta - ° .
' _-'Hahphdae ' ~ Carabidae . . .° | G . g
- o ahg1us { ' ~ Pterostichus
v - . | @ ‘1&" P -~
by ) : \
CRUSTACEAN.S-. ‘ L - ,
Amph1poda' _ ,f"'-- o ¢ Iscpbda 7 . :'T_”;"
" ‘ Gammaridae . » _ Asellidae * .~ .
- Gammarus fascmtus b Asellus
- Talitridae " i - :
S xa]e]'la azteca Decapoda e } R
o S o Astacidae ‘ ) r
: L ‘Orconectes virilis g
/ : A o
MOLLUSCS . . s '
Gastropoda - . d Pelecypoda 0 ;
Y, Ammcohdae Sphaerndae e el Y
, . Lymnaeidae o ? _P_1§_1_glg[_n__ '
A . -~ Limnaea Sphaerium
.. Physidae Unionidae, - o .
* “  Physa _ ' . . Elliptio s T
. Planorbidae. - ; R ‘ o
.- Gyraulus . ] L o . e
m’ Va]vatwga‘e A : /J/ I R*
Valvata . IR . :
- FISH 3 I \ &
Perciformes ~ ‘Osteklossifq'rmes - Salmoniformes . - -
Percidae Hiodontidae, - Salmonidae
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