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Destruction of undesirable fish in Cassidy lake,

New Brunsvwick, by peoisen.

M. W. Smith

Atlantic Piclogical Station, 5%, Andrews, N.D.

The prineipal sport fish in the Maritime lakes is the
speckled trout, The lake trout ( ), land-locked
salmon, and, to a lesser degres, the smallmouth black bass are
nlso prized, btut these species do not have the general distri-
bution of the speckled trout in the region. In general all
other species are considered undesirable by the anglers.

Maritime lakes present habitats as suitable, if not
more so in many instances, for a number of undesirable species
as for the speckled trout. When trout populations in lakes
are reduced by angling, undesirable fish, if present, may
ecceupy the esecclogical niche formerly held by the trout; and
with inereased competition, and in meny cases predation by
other speeies, trout populations are not restored, or even
maintained at lower levels, by natural reproduction ecr by
stocking. Only by controi of the undesiradble species can
possible worthwhile improverment in the trout angling be
realized by stoeking, fertilizing the water or other procedure.
Obviously the most effective contrel is the destruetion of all
the unwanted fish.

Rotencne, as contained in derris and cub$§ powder, ia
toxie to fish in low concentrations (at least as low ss 0.5
pepems of derris powder containing 5% rotemone) and is fairly
specifie in its aetion. Exegept for the microecrustaceans,
most limnetie invertebrates are not affected at concentrations
necessary to kill fish., However, it has been found that derris
powder dces not kill all fish in moderately deep Maritime lakes
vith thermally stratified watera, {?‘lullb because of inadequate
diapersion o the peison throughout the entire velume of water.
Accordingly derris powder has been considered limited in its
usefulness as a fish poiscn te unstratified waters in whiech
effective disperaion is assured. In recent yeara "emulsifialdle
rotenone” and "vettalble rotenene paste" have been made available
for vhich better dispersion has been claimed, but apparently the
products are gquestionably effective in stratified waters cover
20 to 25 feet in depth.

In 1947 a nev figh polison == "Figh=tox" =~ was placed
on the market., For it;, the manufacturers make the following
elaims gnoynoldlt The chemical sradication of undesirable fish.
Ppe 7=8)1

"l. Approximately as lov in cost as 5% wettalle
ground (derris) rcot.

2, Effective in very lov dilutions.
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3. As effective in low as high wvater temperatures.

4. Rapid, uniform, positive and self-digsperaion to
attain: (a) Penetration of the thermoeline te the bottom of
the deepest lake. (b) Thorough saturation of the water in
the presence of heavy aquatic growth and orgeniec or inorganie
suspenaion,

5« BSustained toxielty -~ effective for several days
after applieaticn.

6. HNon=poisonous teo warm blooded animals.
7. Non=poisonocus to agquatie inseet life or crustacea.

8., Effectiveness inersasing in proportien to the
dosage used.

9. Even in very cold water, toxielity must dissipate
vithin a thirty to sixty day poeriod.

10, Easy to apply and not deleterious te the health
or eccmfort of the applicator.”

(The manufacturers have not divulged the ingredienta
in Fish=~tox sinee the product has not yet been patented in the
United States.)

In co=~coporation with the Figh Culture Development
braneh of the Department of Flsheries it vas considered desirable
to test "Fisgh~-tox" in Maritime watoera.

For some time the Sussex branch of the New Brunawick
Figh and Game Proteective Association has requested the Figh
Culture Development braneh to destroy the undealrable figh in
Cassidy lake, Kings county, N.B., as the preliminary step in
an attempt to restore a trout populatien. This lake reputedly
provided good trout anglimg in the past, but, as claimed, the
trout pop?lntian doc%in.d, following the introduestion of chain
ickerel (Laox by a local resident, te the point where
fn recent years, few, if any trout vers taken by the anglers.
Stocking this lake in 1939 and 1940 with 10,000 No. 1 trout
fingerlinge per year presumably made no improvement in the angling
(Roﬁgl Annual Report onm Fisgh Culture, 1939 and 1940, Ottawa,
1941).

On July 7, 1948, Capsidy lake was visited by the writer
and Nr, Ferey Hills, Supervigor of Fish Culture., The water was
found thermally stratified in the deepor parts of the lake.,

In viev of the conditions that obtained in Casnsidy
lake it was decided to use this lake as a test area to study
the effectivensss of "Fish-tox".
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Kkroposed program of astudy

At a mesting at the Atlantie Biocloglcal Station on

July 17, 1948, sttended by Messrs. James Catt, Frank Tingley,
Elmor H, Anthony anéd M. V. Smith, a program waa drawvn up,
sunnarized as followst

l.

3e

Study of effect of polson upon the invertebrate

feuna.

(a) Plenkton = tows vith nes. 5 and 18 planktoen
nets before and after poisoning.

(b) Bottom fauna = sampling at ten stations,
during the week prior to the poisoning and
repeated during the wveak after treatment --
stationa to be indicated by buoys and located
from the littoral to the deepest-vater zones.

8tudy of the digpersion and dipappearance of the
pelson, as shown by the action of the peisen upon
fish held in cages at surface, half-depth and
bottom (oxygen content of bottom water permitting).

(a) Contrel tests before poisoning.
(b) Teste during poisoning operations.

(c) Toots after poisoning, at weekly intervals if
possible; until the toxicity disappearad.

(d) Uae as many of following speeies as possiblet
pickerel, yellow perch, killifish, trout,
bullhead 3 eol.

Hydregraphic information,

(a) Dissolved exygen content of the water determined
conecurrently with retention eof fish in cages.
and at levels at vhich eages held.

(b) Temperature of wvater with oxygen sampling, and
te indicate the extent of thermal stratification
at the time of peisoning.

(c) pH determinations, Just prior to and after
polsoning,

Twvo applications of Fish-tox planned, the first te
give a conecentration of 0.5 pepem.;, and a second,

to assess the offectiveneas of the firast, of 1.0
PePeles == the sceond treatment to be made about one
month after the first if not too late in the season,
othervise to be carried out in 1949.

Eatimate of figh populatien,
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(n) Colleection and enumeration, as to speecies, of
all fish on 10 te 20 seetions of the shere-line,
each soction 100 ft. in length. Sectiona to be
purposely rather than randomly placed at approxi-
mately equal intervals arcund the lake.

(t) Cellection and preservation of all fish found
at least on ocne pection to approximate as
closely ag possible a represontative sample
ef the figh population for sige and veight.

6. Erection of barrier dam in outlet.

This dam to be erected before the treatment with
poison cor while the waters in the lake are still toxie
to filh.

The poison was not available until late in the neason.
Although the waters were ne longer thermally stratified, the
Figh Culture Development branch conaidered it advisable to
proceed with the initial treatment and the poison was added
to the lake on September 30 and Oetober 1, Mr. Antheny; vho
was to make many of the obeervations upen the effect of the
poison upon the invertebrate and fish life; carried out pre-
1imd work in August and early September, but returned to
university on September 15. As 1t developed certain phaascs
of the program wvere incompletely carried out and others not
attempted. A barrier dam vasz erected in the outlet before the
poisoning operations.

Casaldy Lake

Location

Cassidy lske is situated in Kings county, New Brunswieck,
about fifteen miles from the town of Sussex (Cassidy lake is
designated as DeForest lake by the Topegraphleal Survey of
Cananda.) The lake lies at an elevation of 415 feet, in a region
of rolling largely wooded hillas. The outflew drains, by way
of Lake broek, into the Hammond river, a tributery of the
Eennebecasis river (Fig. 1).

The drainage area feeding the lake covera only about
five square miges, with the result that inflowing streans are
small and 1nt-rli‘t-nt. Excopt for the eastern shores, farms
surround the lake.

The lake lies in an area of sedimentary rocks (shale,mestone
sandstone, gypsum) of the Misslassipyien pericd (Can. Dept. of
Mines, Geological Survey, Map 2594, 1931?.

Korvhopetry

A detailled survey for arsa and depth wvas made by the
Sussex branch of the Nev Brunswiek Fish and Game Protective
Association (Pig. 2).
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Table I. JHorphometrie features of Cagoldy lake,
Areat 10,163,200 aq. fte.3 233.3 acresj 94.4 hectares
Volumet 127,154,000 cue ftej 3,601,000 cue m.
Maximum length: 6,300 ft.; 1920 m,
Maximum width: 2,550 ft.5 777 m.
Maximum depthi 36 ft.; 11,0 m,
Mean depbh: 12,5 ft.3 3.6 m,
Perimetors 18,560 ft.; 5657 m,

Shore developments 1,66

Table 11  Arsas, depth aud volume ralatlonghlips

Volume of As
Aa § of vater in % of
Depth Area surface Stratum stratun ybotal
bt S0, £, _ ares fha gue ft. __ volume
3 9,194,400 20.5 3=6 2449975000 19.7
9 5,658,800 557 9=12 15,138,400 11,9
12 Lph5T74200 4349 12-15 11,938,100 9
15 3,520,000 33.6 15=18 95,216,200 7.2
21 1,742,400 17.1 21=24 Leh55,300 3.5
24 1,242,000 12.2 24=27 3,186,100 245
27 891,600 8.8 27-30 1,916,580 1.5
30 416,000 4l 30=33 887,850 0.7
33 190,400 1.9 33=36 0.2
27,154,030
dydrocraphy

A vertical temperature series taken in 29 ft. of
vater en July 7, 1948, showed thermal piratification, vith a
thermceline in approximately the 15 to 18 foot stratum. Another
series taken on September 30, 1948, in 33 foet of water shoved
almost 2 homothermous condition from surfaee to bottom, in=-
dieating that the fall mixing had previcusly taken place
(Appendix I).

On July 7, 1948, the dissolved oxygen content at
21 ft. was about half paturation, with a further reduction
in the saturation value to 41 per cent at 27 ft. (Appendix I).
The lovw dissolved oxygen content in the deeper vater peinted
to stability in the thermal stratification of the water during
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the gummer geason, It would seem probable thaet the amount of
oxygen in the bottom waters in the deeper parts of the lake
would be insuffieient for most fish by late summer.

Except es affected by decomponition in the limnion
the water of the lake is slightly ealksaline. The Zl values
observed on July 7, 1948, with an universal indieator, were

7.0 = 7.5 at the surface and 6.? at 27 £t. The surface value
on September 30, 1948, was 7.3 (Bromethymol Blue).

Zlankton

Pifteen-minute plankton tows were made with number § -
and 18 nets at 0=]1 metre depth on September 29, 1948. The
tows were noteworthy in that they contained very little plankton.
The amount of settled plankton was 1.0 and 1.4 ml. with the
nunber 5 and 18 nets respectively.

The small amount of sooplankton consisted almost
entirely of rotifers:

Hotholecs Jlonglsclng
Asplanchng sp
(The identifications have not been checked by = specialist). A

fev ppecinmena of the eladocerans }g..;gg Aongigging and Corio-
daphnia reticulats, o8 well as n:tlnnup us and copepodite
stages of Cyglopg, were found.,

In the small quantity of phytoplankton ome species
of sach of the fellowing genera of algae was notedl

Myxophyeceane =~ (Chroococous, Avhanocapsa,
Mlerocvutis, Anabaong
Chrysophyeeas - Jallomonas, SYNUES,
Uzoapelopals, Rinobryon,
Baeillariese - JAgteriopells, Surirells
Chlorephyeceae - [Eudorips, Yolvox. Sphesrccvatis (7).
Zedlastrun, Dimorphoc¢oceus,

Staursstrum (4 spp.)
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Dinophycease = Glenodiplum (?) Ceratiup

Booted aguatic vepetation

The bottom of the shallow eastern basin of the lake
appeared to be almost entirely covered with growths of

£ﬂj|,f{¥§nn sp. Beds of emergent vegetation vere general in
o oral zone around the entire lake.
Ireatpent with Figh-tox

The concontration of Fish-tox planned for the initiel
treatnont was 0.5 pesp.mes On September 30 and Cetober 1, 1948,
3880 lbs. of the polson were distributed in Cassidy lake,
vhich on the caleunlated volume of 127, 154,030 cu, ft. give
a concentration of 0«49 pepenms

The poison was purchased by the Fish Culture Develo
ment branch from Standard Supply Distributors, Wenatches, Hanﬂt,
and the distribution in Cassidy lake wes under the charge of

Mr, Frank Tingley, Supervigor of Fish Culture. Members of the
Sussex branch of the N.P. Fish and Game Frotective Asscclation,
Dra, D. G. Wilder and M. V. Smith of the Atlantie Biclogical
Station, and the local Fisherles Officer assisted.

The poison was delivered in pailas, each containing
40 1lbs., and in a form termed a "dry paste” by the manufacturers.

To aassist in the distribution it vas calgulated,
acoording te the volume of vater inmvelved, that adbout 14 per
eont or 040 lba., of the polseon were required to treat the
shallov eaatern part of the lake (Fig. 2). The deeper western
portion of the lake was soned inte four sections by markeras
placed at 300eyard inteorvals aleng the south and north shores.
An eatimate was also made of the amount of poison that should
bes distributed in each of these sections.

For distribution, the polsom was transferred to gunny
sacks, 40 lba. to esch sack, On September 30, the sacks econ-
taining the poisoen were towed at the surface behind boats,
elther driven slowly by outboard motors, or rowed, On Cetober
l, with the beat driven at a faster speed, the polson wvas
distributed more rapidly by moving the sack manuslly up and
dewvn in the water at the eide of the boat and by some kneading.
The shellow water at the shore=line was treated by dragging a
sack of the poison around the entire lake on September 30.
Fools in the almost-dry inflowing stream at the vestern emnd of
the lake werea also treated, as was the ocutlet as far as the
barrier dam.

During the afterncon of September 30; over s pericd of
about six hours, eight men in four boats, three of which were
equipped with outboerd motors, distributed 3000 lbs. of Fish-tox
over the vestern portion of the lake. Trouble with motors
slowed the operations. During approximeately three hours on the
morning of October 1, three men in a boat, drivem by an outboard
notor, distributed 800 lbs. of the polson prineipally over the
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shallov eastern ond of the lake. Disgtribution of the poisen

cn October 1 was hastened driving the boat at a faster rate,

by mere movement of the saecks up and down im the water and by

some kneading of the material from the sacks. Two men distributed
20 lbas. ef polson in about four hours in the shallov waters around

tha shore, in pools in & small inflowing stream, and in sbout one=

quarter of a mile of the cutlet stream.

During the peiscning there vas a moderate teo light
veaterly wind, '

Yorticel digveraion of the roiscp

On September 20 (about 12100 H), befere poisoning
operations began, 15 pickerel, 51 killifish, 26 yellow perch
and 5 golden shiners wvere placed in erates (2' x 2' x 3') of
wire sereening en wooden frames and sunk to a depth of 10
mnetres in the lake., The lengths of the fish used in the
test are given in Appendix II. These fish were caught in
Cassidy lake on September 29 angling and by selning, and
confined over night in erates held in shallow water near shore.

The surface water over the area in which the crates
vere sunk wag treated with Figh-tox at about 4100 p.m.
September 30, The erates were raised at about the same hour
on October 1. A% that time, tvo of the large pickerel, two
yallow perch and all of the gelden shiners vere dead, but the
renainder of the fish showed no indications thet they were
affected by the peison. It was concluded that the figh
found dend had died from handling and confinement inm the erates
rather than from pelseoning and that the poisen had not penetrated
to a depth of ten metres in lethal congentration, if at all,
during the 24~hour parioed,

Action of the Soison uven the [figh

Within thirty minutes, cor even leasg time, fish vere
distressed by the peison in areas that were treated, VWhen
first affected, many of the figh nmade violent aimless movements
whiech often resulted in breaking the surface of the water. 1%
wan obsarved, however, that some figh at least became quiescent
for quite long periods before death enaued. Eels, sueckers and
other species wers found in shallov water at the shore seemingly
dead, but swam away wvhen touched. In one instance a large
sucker vas noted in 2 distressmed but quiescent condition inm
shallov vater on Oetocber 2, Twenty-Lour hours later the same
figh wvas still alive and would swim when prodded. This figh,
as well as others affected by the polson, were appareantly
blinded, with the eyes quite cpaque. MNany eels came entirely
out of the vater upon the shore.
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Certain species appeared more rasiptant te the poelsen
than others, although judgement in this regard may have been
quite faulty, sinece little was eciually known of the distridbution
of the fish in the lake, and vhether one specles was subjected
te a lethal concentiratien of poisen much before ancther. Howu=
ever, due tc¢ the shallowness of the vater it would seem probable
that all of the species in the earterm part of the lake would
encounter the poison within a shoert pericd of time. Froem the
£ield observations the species have been listed as follows in
order of inoremsing resistence to Plph~tox. The listing must
be considered teontative. More precise 1.fermation can be
secured only from controlled experiments.

alewife
plckorel
yellow perch
vhite perech
kill4ifish
sucker
punpkinssed
common shiner
gelden shiner
bullhead

cel

On Octobar 3 all of the alewlves, plekerel, yellowv and
vhite pereh that were sesn wvers dead; but nmumbers of the other
species were observed alive. On that dete notes were made upon
the numbers of [ish observed alive along the south shore west
of the boet landing (Fig. 2). The ratieo of live to dead fish
along this shore was very small, however, the total number of
fish on phore became progressively smaller in going from the
firat te the fourth section,

Table III. Fish observed alive along the south shore of Caspldy
lake, Oct. 3.
Fourth 300«

First 300- yard section,
yard seotion Second 300= Third 300« taking in
west of boat yard yard vestern end
Specgles  Jending _ _gsectiopn _ __ cection  of Joke
K1llifish 0 3 1 2
Sucker 1 3 0 1
Pumpkingeed 5 2 0 4
Common shiner 0 G 2 5
Golden shiner 1 A 4 9
Bullhead 0 4 0 0
Eel many many many many
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It waa noted that of the goldan shinera and eels
observed alive those at the western end of the lake, adjancent
to the vater first treated, vere the most active individuals.
A fev golden shiners vere very active and diffieult to capture
in a dip=net. There wasz the puggestion that the poiscn in
this area was falling belov a2 toxiec concentration, and that
snome fish, which fer scme reaszon had not as yet been subjected
to a lethal dose, might survive the polisoning. In generel,
hovever,; the fish that vere noted alive were in a distressed
condition.

Ohgervations wvon the fish population
Srpecles pregent

A lipt of the species found in the lake following
the polson ip os followst

1. Egmolobus pseudo-berengua (Wilson) = Alewife,

2. Catostomus cormersonuli (Lacepeda) - Common white sucker.
3. lotemigopus crysoleucag (Mitehill) = Golden shiner,
4. Hetropis gorautus (Mitehill) - Common shiner.

5. Ameiurug pebulogus (lLeSueur) - Prown bullhead.

6. Esox niger LeSuenr =- Chain pickerel.

7. Apgullls Leostoniegpeip (LeSueur) - Amsrican eel.

€. Fundulus dilaphapus (LeSueur) - Killifish.

9. Morome apmerieang (Gmelin) -~ White pereh.
10. [Percs flavescens (Mitehill) = Yellow perch.
11, Lepomis gillogus (Limneeus) - Fumpkinseed.
Belative abundance of the specleg

Counts were made of the fish on feour 100-foot sections
of the shore-line. Sectiona I and Il wvere along the south
shore, the fopymer east and the latter wvest of the boat-landing.
The other two stations were on the north shore (Fig. 2).

The numbers of each species from the four secticus
are given in table 1IV. The eounts canunot bte ecnaidered very
reprecentative of the total population sinee the number of
seetions was smell, sand figh, particularly eels, were sgtill
dying and net recorded vhen the counts were made. Accordingly
the erder of numerical abundance shown in table IV can be econ=-
sidered only approximate. A rough elassification may be given
as fellows:?



lominent - ecal
goléen ghiner

Subdominent = alewife
pickerel
yellow perch

Common =~ killifish

pumpkinseed
Relatively secarce = commcn shiner
bullhaad
sucker

vhite parch

Table IV. Numbers of fish counted on four l00-foot sections
of the shore=line of Casgsidy lake.

Seetion deection No.
Section I Section I1 III Iv for wt., in
Oet.2 Oct.3 _ Oct., 2 _ Ogt., 3 Oct., 3 _Lragkets

alewife 18 25 41 266 76 2(18)
sucker - - 1 7 1 162(7)
golden shiner » 259 120 L 339 62 4(258)
common shiner = - - - 27 - 5(24
bullhead p S 8 3 A o 73111
pickerel 12 3 32 196 134 149(75
sel g 354 260 118 8o 35(258)
ki114fish 15 7 61 5 4 2(61)
vhite perch - = = 6 - 212(6)
yellou perch 46 6 L2 1ol 38 28(86
punpkingeed 3 16 2 26 7 14(16

# A certain number of the fish of the year belonging teo these
twvo specles may have been confused with each other in the
field, eapecially 4in mection IIT.

A sample of the figh was preserved and subasguently
weighed. Also some vere measured and wveighed in the field.
In Table IV the average welght for each speeies is presented.
The eels and pieckerel occupled the dominant position in the
total wvelght of the population. By reference to weight the
dominant position of the plekerel is more clearly shown. Species
of small average size, such as thas alewife and golden shiner
which were numeriecally abundant, had less significance in the
population when reference i1s also made to weight. The
relatively scaree sucker and wvhite perch were among the largest
fish in the lake.
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In ecnsidering Lthe average weight of the fisgh 1t is
to be kept in mind thet the sample for welght was not satig-
faetorily representative, being mereso for the alevwife whiech
ves present only mas fish of the year, than for the eel and
plckerel, with several year classeca present.

The sample for weight was secured meinly from seeticns
I and II, with lesser nunbers from sectior 1II.

Zcotal poprulation of figh

It was originally planned tc make an estimate of the
total fish population. 1t became evident, hovever, that the
number of fish involved was so large that five or six men
wvould be required during the few days following the peimsoning
in order that an adequate number of shore areas could be
covered to give a2 voerthvhile estimate; providing, among other
factors, that those fish which sunk t¢ the bettom upon being
killed would subsequnetly float at the fairly lov vater
temperatures that prevailed when the lake was treated. Since
the situation that obtained was not fully appreciated, the
necessary assistance wes not avallable te carry cut the plan,

Srowth and other chargeteriptics of the fiah

Length and welght measurements, ané age determinations
vhen made, are recorded in Appendix III.

« Loeal residents claimed that in recent
yoears at least alewives had spawned in Cassidy lake only in
1947 and 1948. The speciess vas represented in the lake by
fisgh of the year. The average noteh length of 18 specimens
wvas 308 Cl ¢ (. - 0.37 “l).

ﬂngfg;. In a pample of seven suckers, six were 14
years of age (average noteh length, 15.5 em.) and one about
114 years. A scareity of Iintermediate year classes was also
noted in the fleld,

e The geolden shiner was one of the
most suecessful speelies in the leke, and the length frequencies
in the presgerved sample indicate a healthy cendition of the
populatien with large 04 and, presumably, 14 age groups.

. Of all the speclies in the lake the
common shiner was the only one that appeared to have a limited
distribution. It wvas eonly collected with any certainty at
the ventern end of the lake,

+ Like the sucker population, that of the
bullhead wvas almost entirely represented by young and old fish,
with a scareity of intermediate age groupsa. Nine individualas
in the sample had an average total length of 6.7 cme., prosumably
fish of the year, and two others with lengths of 29,6 and 30.7
CH .
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The abundance of small figh in Cassidy
lake provided an excellent food supply for the piseivorous
pickerel. That thils species did not dominate the fiah popu-
lation more is considered notevorthy. As for as could be
learned the pickerel was subjeclted te little angling in
Casasidy lake.

Age=length relationships are given 1n Table V.

Table V. Mean noteh length of pickerel at meveral ages.

Number
in Mean Standard
~LERpls _ALS leugth cme _ __dovigtion

39 O+ 10.6 2.22
21 1+ 24 6 3.36

5 24 33.0 6.17

‘ 3+ 3700 -

3 Lt 43 .6 -

1 54 L4323 -

1 6+ 5149 -

Eel. A prominent feature of the fish population
in Cassidy lake was the abundance of small eels. There wans
a large group with a modal total length at 11=-12 cm. (Appendix
111)., Large eels approaching maturity were relatively scarce.
From these observations as well aa others mede upon head-
vater lakes, there is the suggestion that eels move ocut of
such lakes intec more extensive wvaters (lakes, estuaries, eote.)
lover in the drainage system ascme years before maturity.

Eillifighe The killifish is an ubiquitous speeciles
in Meritime lakes and not infrequnetly helds a dominant pesition
numeriecally, unlike the situaticn found in Cassldy iake.

Yhite verch. In the small sample obtained there
vere four fish 24 years of age; one 8+ end ancther about 114
years. Similar to the situation when the fish populations
vere poisoned in Potter's lake, N.P., end in lakes Jesnse,
Tedford and Trefry's, N.5.;, no wvhite perch of the year wvere
found.

It wvould appear to be an anomaly thet certain
intermediate year classes were apparently absent in the cases
of the white perch, bullhead, sucker and yellow pereh. There
are no obvious reasacns that the habitat in Cassidy lake should
be less suitable for these speecies than for others found in
the lake. Short=term adverse conditions at spawning time
eould determine an unsuceessful year class, and such conditlons
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would not be rendily apparent exeept by inten
situation raises the question yh.tgtr {har' a;iv;';ggg e e Tg'
in the abundance of limnotle figh comparable to those vhie

ere well known for other aninmals. Most studies of limnetie
flsh are made upon species of interest to ths anglers and
aceordingly subjJeet to angling pressure, vith the result that
changers in abundance, even if periedie, tend to be atiributed
to gngling rather than tc any inherent cycliec changes that
might be pecullar to a species,

x!llﬂl_lgxih- The age-length relastionship found in
the sample of yellow perch is set forth in Table VI.

Table VI. Mean noteh length of yellow perch at several agaes.

Humber ' Mean Standerd
~dn gample  Age  lepgth, cm, _dewigtion
[ 04 543 0479
34 34 12.1 1,22
40 4+ 13.3 1.55
5 54 16 9 2441

A femture of the yelleow perch gognlution vas the
ebgence, or at least a seareity, of fis slonging te the 14
and 24 age groups.

. Dnly'l'nnull numbar of this speciecs
vas procerved. Tholr growth charscteristioecs are shown in
table VII. No fish of the year were observed.,

Table VII. Mean noteh length of pumpkinseed at several ages.

Namber Mean Standard
~in_gsmple Age lepgth, en, dovigtion
9 14 8.2 1.75
5 24 9.7 1.11

1 3+ 1207 -
1 5+ 1?12 -
+* L h= "

According to plans the lake will be treated in 1949
vith suffliclient "Fish=tox" to give a concentration of 1.0 p.pes,
Lo test the effectiveness of the trestment with 0.5 p.p.m. nade
in 1948, The treatment vill agein be made under the aunsplees
of the Fish Culture Development branch.
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Certain recommendations may be made!

(1) that the 1949 treatment be carried out when a welle-
defined thermal stratification of the waters develops, probably
in late June or early July;

(2) that a program, similar to the one laid down for 1948,
vith reaspeet to a study of the dispersion of the polson and with
reapeet to a study of the effeect of the poiscnm upen the in-
vartebrate fauna be carried through as thoroughly es persecnnel
and time permit)

(3) that hired labour be secured rather than volunteer
essistance to distribute the peolsong
(4) that the veedy littoral sreas be treated with a spray-
pump «
Asknowledgemonts

The ficld observations were made in compeny with Dr.
De Go Wilder. Mra, L. Niller cerried cut most of the age
doterminations of the fish, |Mra. Miller and Miss M. Holmes
rade the meagurements u the fish wvhieh vere preserved and
breught inte the laboratory.



Temperature eand digsolved oxygen content of the water
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Apyendix I

ismpereture
July 7, 1948 Septenter 30, 1948.
10‘00 Foelley A&T 10110 Y - Y AST
Cleudy to clearing Clear
Alrs 19.1°C, . Alzs 16,6<C,
surlace 19 .19C surface 1445
9 4. 19,2 2 metrus 14 .45
15 1643 L ” 1445
18 15.2 6 " 14 .4
21 +=® 13.5 2 " 14.35
24 " 12.1 10 . 13.9
20 v 11,6
Liegolved Cxygen Contant
~20ly 7, 1948
Degth £t. ZIempe °C. Ml,/1, 2% aat,
3 19 .1 5.28 8l
15 18.3 542 82
21 13.5 3,73 51
27 11.8 3.09 41
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Appendix II

Lengtha (noteh) of fish held in cagea to test dispersion of
Fish-tox teo the bottom water, Sept. 30 - Oectbt. 1, 1948..

Golden
: Blllifiah
noteh total noteh noteh
dength, cm. frequency Jlepgth., cm. fregusney Jlength, cm. Jength, cm,
Leb 1 53 : | 8.8 5.4
45 2 - 8.9 5.8
4 +6 2 5.6 3 9.4 5.9
‘a? 6 5.7 2 9-5 M
4.8 2 5.8 1 9.9
4-9 2 5-9 3 11 o6 n 2 4
5.0 : 4 6.0 1 27.8 plus one
5.1 1 6.1 2 29.8 damaged.
5.2 < 6.2 5 32.6
5¢3 2 6.3 2 32.7
5.4 1 6.4 2 35.6
5.5 1 6.5 2 36.6
- 6.6 ‘ ‘0¢9
6.(‘ J. 6— 42.5
- .0 2 ks
6.? 1 6'9 2
6.9 1 7.0 5 ne 15
Tel 4
n =226 -
7.3 2
Ted 1
7.6 1
747 1
7.8 1
.5 1
5.9 1
9.1 1

:
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Appendix III

Length, weight, age and sex of figh in the semple from Cassidy lake.

Alewife (81l £ish of the vegr)
Total length ¥eight
Chle .
5.1 1.3
5‘3 D.q
5.5 1.3
545 1.4
5.6 1-4
5.6 1.5
5.6 1.6
5.6 1.9
6.0 1.9
6.0 2.3
6.3 R.2
G5 2.2
6.7 2.6
6.7 2.6
6.9 245
7.3 3.4
7.5 3.3
3-3 4-7

]
&

Susker (originslly weighed So nesresth O.1 o5.)
noteh ﬁmn, welght  noteh In*.uth, welght,

She R - Sl —t
12.4 31.2 45.0 763
15.4 53.9

15.6 56.7

16.1 59 .5

16 l‘ 59 05

16.8 55.2



Appendix III (econt'd.)

Golden shiner (presumably fish of the year)
Total length voight

She —llils frequengy
2.8 0.1 3
3.0 0.1 6
3.0 0.2 4
3.1 Dol 2
J.l D2 2
3.2 0.1 2
3.2 0.2 &
3.3 0.1 1
3.3 De2 11
3!3 0.3 1
3.4 0.1 1
3.4 De2 7
34 0.3 6
3.5 0.2 7
3.5 0.3 h 3 |
3.6 De2 2
3.6 0.3 7
3.7 0.3 6
347 Ded 1
3.8 Do 1
3.8 Dol 2
3.8 0ed 3
349 0.4 2
4.0 0.4 2
4.0 0.5 1
4edl 043 1
4.1 04 2
Lod 0.5 b §
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Appendix III (Cont'd.)

Golden ghiper (older f£igh)

Noteh roteh notech noteh
length weight Ilength wveight length weight Ilength wveight

.. LRe.. SHe.. Ele.. QRe. LBe... GHse.. _Ele_

447 1.1 6.1 2.6 8.8 7.3 10.9 16.0
5.0 1.2 6.2 1.8 g.8 745 11.0 15.8
5.1 1.1 6.2 2.0 8.8 76 11.0 1.0
5.1 1.3 6.2 245 8.8 7.6 1146 18.6
5.1 1.3 G2 25 e.8 79 11.6 20,1
5.1 1.3 6.3 2e3 9.0 79 11.7 19.6
Ge1 1.2 6.3 2.3 9.0 8.0 12.1 24.0
5-2 1. 6.3 2.6 900 806 12!2 21 Io
53 1.3 6.3 2.7 9.0 €7 12.4 22.7
53 1.2 6.3 2.8 9.0 8.8 12.7 26.1
5.’ 1. 6‘0‘ 2.3 9'1 8(0

5ok 1.4 6-‘ 202 9.1 8.3 n e 153
5S4 1.5 6.4 2. Del g.1

Sed 1.9 6ol 2.9 T2 8.4

5.5 1.9 6.5 2.4 Te2 8.9

5.6 1.6 6.5 2.8 Do 107

5.6 1.8 6.5 2.8 Dl 2.6

5-6 1.' 60’ 2.9 90’ 9.0

5.6 1.9 [ 2.8 D3 9.1

5.7 1.7 6.6 3.0 9.3 9.2

’0? 1.7 6.7 26, 9.4 009

5.7 1.8 a7 3.1 9.4 9.7

5.7 1.8 649 3.2 D4 10.9

5.7 1.8 7.0 3.2 D43 95

507 10’ 7'2 ‘-3 905 1000

57 1.9 73 3.8 9.5 10,0

5.7 1.9 Te3 440 9.5 10.3

547 2.0 Te5 47 946 9.4

5.7 2.0 7.8 53 9.6 10.2

58 1.8 79 49 946 1042

5.8 1.6 7.9 5.9 9.6 10.7

5.8 1.9 g.0 5.2 9.7 11.9

508 2-0 8.0 5-5 909 9'5

5-8 2.1 3.0 505 9.9 11.0

Ol 2.3 8.1 Se” 10,0 11.8

5.9 1.8 8.1 6.1 10,0 12.7

5.9 2.0 8.2 5.7 10.1 11.7

5.9 2.0 8.2 5.9 10.1 12.3

509 ?ll 8.2 600 10.2 1?.5

5e9 2.2 8.3 6.0 10,2 13,0

6.0 1.7 8.4 6.7 10.4 12.4

6.0 Zed 6.4 6.8 10.4 13.8

6.0 2.2 €4 7.2 10.5 12.9

6.0 2.3 .4 7.3 10.6 14.3

6.0 2ok Bl 7.1 10,7 14.3

6.0 YA 8.6 6.7 10.7 16 .9

6.1 2R B.6 e 10.8 15.1

6.1 2.2 BI? 6.8 10.8 15.6

6.1 2.3 g8 7.1 10.9 15.7
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Appendix III (cont'd.)

Hoteh

velght

length

‘56800355’8272‘6365081
= ® 8 6 & 6 0 ¢ 8 & o e ® * o ¢ ® o
e~ e~

~

111222222333341&.“‘6

12.3
14.1

“6901256701333578 ~Sun~wo

@ ® & & @ @ ® » & & @ @ o w & & © e ¢ u @

™
L
555566&666777777778899”0
~

n & 24
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Appendix III (cont'd)

Bullhead

total

length weight

- - s - -
6.0 &e?
Ge3 349
6.4 3.8
6.4 b2
6.6 47
7.0 51
7.0 5.2
7.1 5.3
Te5 6.2
29 06 .3‘0.

30 07 "16.

ne* 1l

# originally weighed in
field to nearest 0.5 osz.

Zickerel

(Measured and weighed to 0.l gm. in laboratory)
(211 figh of the year) '

notch noteh

length veight length veight

- - - - - e -
£el 3.2 9.7 5.0
8.5 3.8 9.8 5.3
alé 3-. 10.1 7.2
8.6 4e2 10.2 5.9
B.7 3.9 10,2 Gl
6.8 he2 10.3 6.3
8.8 4ok 10,3 6.9
9.1 4.1 10.8 6.9
9.1 4.7 10.9 7.0
9.1 5.2 11.6 9.7
92 Aol 12.1 11.0
9.2 4ed 13.9 15.1
9.2 4.7 13.9 15.8
9.3 4s0 14.5 19.1
Fe3 bhed 14,8 22.7
9.3 57 14.9 21.3
9.4 46
D ud 4.8
9.5 46
9.6 4.8 ne 36
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Appendix III (cont'd,)
Zickerel

(measured and weigheé te 0.5 os. in field)

noteh
longth velght
- T Ll __ Ags Sex
14.5 28 .4 O+
14 .9 31.2 O4
15.4 31.2 04
19.5 59 .5 14
20.6 68 .0 i+
20.9 68.0 14+
2l.2 73.7 14
21.4 79 .4 14
21,7 82.2 14+
22.8 85.1 14
23.0 111. 1+
23.7 90.7 1+
23.9 99.2 14
24, .0 102, 24
24.1 93.6 1+
24 «1 108. 14
24 «9 113. 1+
24..9 119, 14
25.0 113, 14
25.3 116. 14
25.8 141. 14+
25.9 150. 14
26.5 159. 14
27 «5 170. 1+
29.5 201. a4
31.4 238, 14
3’ 06 293 . 1+
35.2 312, 24 ¢
36.8 425, I+ Q
39.2 525. 24
41.1 567, 3+ R
42.9 482, A+ b
42 9 712- l.i- (g
£3.7 T2C. 34
Li el 839. 54 o
“06 661 . 3+ Q
45, 822 L4 (<
51,9 1361 b4 ¢

n s 39
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Appendix III (cont'd.)

Eela

(All measured in laboratery, veight to neerest 0.l gm. to 19.5 em,
length, then te nearest 0.5 gm.

total tetal total total
length weight length weight length weight length welght

Bt e it ABs.. SHe ERe.. Sl... Ele

302 007 1007 1.7 12:1 2.2 1605 6.3
8.3 0.7 10.7 1.9 12.2 2.4 16.9 9.0
0.8 1.0 10.8 1.8 12.3 2.7 1740 8.0
9.0 0.9 i0.8 1.9 12.3 2.9 17.2 8.0
9.0 1.1 10,8 2.0 12 .4 2.2 17.3 T¢9
9.1 1.0 10.9 1.5 12.5 2.7 17 ¢4 749
9.1 1.0 10.9 1.8 12.5 2,9 17.4 2.0
9.1 1.9 10.Y 20 12,5 3.0 17.4 .5
9.2 1,1 10.9 240 12.5 3.2 17 44 9.1
9.2 1.2 11.0 2.2 12.6 2.8 17.5 7.8
902 1.2 .lltl 1&9 12!6 301 1705 1005
93 1,1 11,1 2.0 12.7 3.5 17.8 T3
94 1.1 11.2 1.7 12.7 3.6 17.8 2.0
9.4 1.4 11,2 1.9 12.8 3.1 17.9 749
95 1.2 11.2 1.9 13,0 3.1 18.3 9.6
9.5 1.3 11.2 2.0 13.0 3.2 18.5 £e.5
9.6 1.2 11.2 240 13.0 3.3 18 .9 11.2
946 1.3 11.3 1.9 13.0 3.3 19,0 12,0
9.6 1.7 11.3 1.9 13.0 349 19,1 12.5
9.8 1.3 11.3 2el 13.1 3.5 19.1 12,5
9.8 1.3 11l.2 2.3 13.1 3.5 19.5 11.6
9.8 1.4 11.3 2.4 13.1 3.5 19.5 12.0
9.8 1.7 11.3 2.6 13.3 3.1 19.6 9.8
9.9 1.5 11.4 1.6 12.3 3.2 19.7 14.5
9.9 1.6 11.4 7.1 13.3 Ju7 19.7 15.5
10,0 1.3 11.4 22 13.3 3.9 19.9 12.5
10,0 1.4 11.4 2.3 13.4 2.8 19.9  13.0
10,0 1.4 11.5 2.0 ]3-4 4.0 19.9 1‘.’
10.1 1.3 11.5 2.1 135 3.3 19,9 15.0
10,1 1.6 11.9% Lol 13.6 2.6 20.1 12.9
10-] ].6 1] .6 ?.C‘ 13.6 l..? :'D.l 14.5
10.1 1.7 11,6 PR 13.7 3.8 20,1 14.5
10.1 1.7 11.6 2.5 1347 3.8 20.5 16.0
10,1 1.E 11.6 2.5 13,8 40 20.5 19.0
10-2 1.1 11-? 2.3 13.9 ‘.3 ?( .? 11.-0
10-2 1.6 Jla? :.3 14-3 AOB EG-T 1405
10,2 1.8 11.7 2.6 1444 3.2 20,8 13.0
1043 1.6 11.8 2ed 14.4 4eT 21.1 16.5
10.3 1.7 11.8 243 14.6 5.1 21.2 15.5
1044 1.7 11,86 7ok 14.7 bed 21.2 17.5
10.4 1.9 11.8 Ced 15.1 4he9 21,3 14.0
10.5 1.9 11.8 246 15.1 5.0 21.5 16 .0
10.6 1.7 11.9 Y 15.1 5.0 21.9 18.0
10.6 1.7 11.9 23 15.1 5e3 21.9 20,5
10.7 1.3 11.9 Jel 15.2 40 22.1 15.0
10.7 1.5 12.0 2.6 15.6 565 22.1 23.0
1007 1-6 ]2-0 2.6 ]5.8 7.0

22.‘ 19.5
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Appendix III (eont'd.)
Eelg (cont'd.)

total total
length wvelight length wveight
—SBs... Ela _ =SB LRa __
22.7 24.0 37.4 101.5
22.9 19.5 37.7 90.5
22.9 24.0 37.9 108,0
23.0 22.0 379 108.0
23.1 17.8(7) 38,0 95.5
23.8 23.5 38.1 90.0
24.3 27.0 38.3 124.
24,43 275 38.4 135.5
25.0 25.0 39.9 125.0
25.3 29.0 39.9 129.,.0
25.9 30.0 40.1 127.0
26.0 31.5 4044 159.5
26.5 30.0 41.5 115.5
27.3 40.0 41.5 152.5
27.7 39.5 42.3 142.5
28.1 43.5 43.6 165.0
28.2 55.0 43.8 179.5
28.8 56.5 Li o4 161.0
29.2 59.5 4743 184.0
29.5 58 .5 48 .8 224.0
29.9 49 <5 50.7 267.5
9.9 51. 54 .6 353.5
29 .9 5545 58.1 432.5
30.1 54.0 87.7 1530.5
30.4 60.0
30.6 5045
30-7 57!5 n = 2’9
31.2 63.0
3145 57«5
31.5 64.0
31.6 52.0
31.7 70.0
3z2.1 64.0
3z.3 69.0
33.6 83.0
35.8 79.5
3444 77.0
34.5 B7.0
3449 9445
35.1 98.5
35.1 104 .0
36.0 G975
36.1 101.5
36.2 89.0
36.2 94.0
36.5 83.0

36.8 101.5
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Appendix III (econt'd.)

Eillifish

total total

length weight longth weight

~Sls._. _EB. = freguency ~She . _ER., . [reguency
2.5 0.1 1 6.6 2.5 1
2.9 0.1 1 6.6 2.6 .
3.0 0.1 4 6.7 2.3 3
3.0 0.2 2 6.7 2.6 1
3.1 0.1 2 6.7 3.0 1
3.2 0.1 3 6.8 2.3 1
3.2 0.2 1 6.8 2.6 1
3.2 0.3 1 6.8 2.7 3
3-3 0.2 3 6'8 2-8 2

- 6.9 204 1
3.5 0.2 2 6.9 2.8 1
3.5 0.3 4 6.9 2.9 1
346 0.2 1 7.0 2,6 1

- 7.0 3.0 1
303 nqa 1 7.0 302 2
4.8 0.8 1 7.2 3.6 1
- 7.2 3.7 1
51 0.9 1 - '

- 7!‘ "3 1
5.5 1.3 1 7.5 3.8 1
5.8 l.2 1 7.8 4ed 1
5.8 1.7 1 -

& 8.7 6. 1
6-0 106 1 -

6.0 1.7 2 9.5 8.2 1
6.1 1.7 1

6.1 1.8 3

6.1 1.9 1 n E 75
6.1 2.4 1

6.2 1.9 1

6.2 2.2 1

6.3 2 42 1

ok 1.8 1

6.4 2.3 1

6ol Bod 1

6.5 2.2 1

6.5 2.3 1

6.5 2.4 2
6.5 2.5 2
6.5 2.6 1
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Appendix I1II (cout'd.)
¥hlte poreh

(neasured and weighed to nearest 0.5 os. in field)

noteh

length wveipght

. —ERe_ Age dex
18.5 772 24 e 4
18.6 80.7 24 d
18.7 77 .1 24 a
19.2 86.2 S ?
22.5 156, iy g
’4.1 797- 11"‘ or 12+
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Appendix II1I (cont'd.)

Iellow vereh
{04 fish wveighed to nearest 0.1 gm., others to nearcat 0.5 gm.)

notech noteh
length weight length weight
SBs.. LB Age f2 —SBe . _EB. Ags Sex
4.6 1.5 O+ 12.4 23.0 4 o
4e6 2.0 0+ 12.4 23,0 bt g
5-3 1:‘ D+ 12-5 22.5 4+ [+
56 3.0 04 12.5 25.0 34 d
6.7 4.0 04 12.5 27.0 L4 ad
10.9 18.5 Ly O 12.6 28 o5 3+ o
1c.8 16.5 4 12.6 29.0 Le d
10.9 19.0 3+4 12.8 28.0 L+
11,0 16.5 J-I- a 12-9 28 o0 ’+ g
11.3  16.5 3+ € 13.0  25.5 g
11.3 170 3+ < 13.1 25.5 34 e
11,3 19.5 by 13.2 3245 L o
11.4 2240 A4 a 13.3 30,5 L d
11.4 23.0 ht ¢ 1344 35.0 A+ Q
11.5  18.0 3+ o 13.5 2945 b4 ¢
11,5 19.5 3+ d 13.5 30.0 Lt 9
1105 19 5 34 a 1’05 30.0 41‘ g
11.5 19.5 3+ < 13.5 33.5 54
11.5 20.0 34 ' 13-6 30,0 Lt &
11.5 21.5 34 d 13.7 32.0 34 d
11.6 22.5 ) 34 o 13.7 37 o0 3+ g
11.7 13-5 34 9 13.9 33.0 L4 Q
11.7 19.0 3+ Q 14-0 34.0 A4 Q
11,7  20.0 34+ o 14,1 3.0 JHE
11,8 2045 4+ 1461 4045 be 3
11,9 19.5 4+ < 14 44 36.5 Lt
12.1 21 Q5 .‘+ [ 4 14 .9 46 +0 44 o
12.1 22.0 3+ 15.2 46.0 34 Q
12.1 23.0 3+ (o4 15-6 ‘800 L4 g
12.1 26.5 L4 o 15.6 49 .0 L4 o
12,2 20.5 3+ o 15.9 5045 5+ 9
12.2 25.5 44+ d 16.1 57 .5 FAS 3
12.3 21,5 3+ 2 17.3 69,0 54
12.3 21.5 A+ ¢ 17.4 740 54 e
12 -3 24. 5 “ & 18.8 98 15 44‘ o
H:; g:ﬁl 2-'&" {-, 20.1 104 .0 54 &

ne g5
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Appendix II1 (cont'd.)

Dnppkingeed
notech
length velght
—SBa.. EBe . Ags  dex
6.5 4e5 1+
6:6 4.5 1+
6.6 4.5 1+
6-9 6.6 1*
7.‘ 706 1+
844 9.3 14
8.& 9-6 24
9.1 12,0 24
943 13.5 24
10,2 18.3 14
10.4 18.9 24
10.4 19.5 14
10.5 20,.8 14
11.2 27.7 24
12.7 33.9 34
17.2 241. 5+
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