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The point of emphasis wpon fish oultural work has for a
Poriod of years been shifting from the hatohery %o the matural
envirommont. This evolution in viewpoint was bound $o ooour,
for 1% has become increasingly clear that the hatehing and

planting of fish provide no genoral panacea for our fish
eultural 1lls. We should consider, however, the hatohery
Procedure as an integral part in the whole fish oultural

scheme of which an understanding of the prevailing conditions

1n natural haditats is also an integral part. The hatohery
procedure has developed to & point where trout, for instance,

an be hatehed and reared to a young age Quite successfully.

On the other hand, our knowledge of the natural habitats in

the Maritime provinces is still skotchy, and our endeavours to
evaluate and %0 alter conditions in lake and stroam in order that
stooking may be more intelligently exocuted are still in the
proliminary stages. Certain measures for improving stooking
mothods have been undortaken in the Maritime froshwators,

while others have been contemplated. It would seem opportune,

theso measures and $he manner in which

thorefore, to exant
thoy might be prosecuted.

This disoussion does not consider the measures exhaustively,
nor does 1% inolude all the possible procedures that might be
undertaken for improving our stooking polioie
1nelude acoounts, ineamplete as they may be, of those mothods

but 1% does




hat are considered most foastble and applisabls at the
Prosent tine for the Naritime vaters. In the disoussion,
spockled trout are prisarily considered.
Le_SPOGKING, GLOSURE AND ADEQUATE PAYROL.

When the trout stock 1n @ lake has been soriously re-
duoed or depleted by angling, it often happens that undesir-
able fish seoure the upper hand and dominate the habitat. A
lake will support only & linited number of fish, and i% must
b considored that the waters are wild and not eultivated.

Thus, when & lake is supporting & large musber of trout
predators and of these

fish is indieated. However, in many lakes and streams the
Predator action of fish doos not seem %0 give the answer to
failure of stoeking, sinee such speo are absent. Acoord-
1ingly, gver-fishing is the most apparent onuse. Then, logloally,
stocking, olosure and patrol of these waters is the procedure
follow. We cannot demonstrate the success or failure of
such a procedure unless planned and properly carried out.
Neither is a widespread application of the procedure justifiable
until tests are made in one or two restricted areas.

With these considerations in view, a memorandum has been
prepared, setting forth a scheme for stocking lakes with speckled
trout in Charlotte county, New Brunswick. We quote from that
[——

“Prisarily select  musber of lakes which do not suppart

& dominant predater population and which are reasonably
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61086 %0 onch other. In this case we have selcted
the following eight lakes in Charlotte county: Weleh,
Otbaon, Limeburner, Bonaparte, Navigation, Johnson,
Korr, Saint Patrick. Stook and elose %o angling two

of these lakes in ome yoar, two the second year, two
the third yoar, and the remaining two the fourth year.
I the fourth year opon to angling he first two
stooked, and 1ikewise the other growps of two arter
there has boen a lapse of thres full years from the
tine they were stocked. In the fifth year again stock
and 010se the first two lakes, and then the other grouwps
in rotation. Thus, after the scheme is in operation,

two lakes will always be open to angling in any one

year, and six olosed."

It is apparent that the prime prerequisite for the soheme
1s an adoquate patrol to stop Ullem) Sishing. If proper
protective measures are not taken, then the stooking as out~
1ines in the scheme would provide no advance over the poliey
now employed in many lakos.

In order to evaluate the results of stooking under the
soheme 8 greol census 1s essentin) when the lakes are opened
o fishing.

Tunds are required to oarry out the plan. In the test
oase 1t is considered that the neoessary funds should be
‘supplied by the Department of Fisheries. However, if the
progedure is found fes 1o and productive of good results,
and accordingly more extensively applied, then the angler
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should be ealled upon o bour his share of the oxpenses. This
ould be acoomplished, in part at loast, by charging & rod
1ioense for angling in the controlled waters.

The seheme advocates two essential measures: (1) adequate
Ppatrol, and (2) a oreel census to evaluate the results. These
1doas are by no means new. Our present fish culture practices
1n the Maritines attempt these measuros %o @ degreo, but in
such a manner that no presise results can be secured. The
soheme doss not primarily require sofentific imvestigation
%0 b carried out, and the Department of Fisherios con
direstly apply 1%, but 1% doos provide a basis for future
sotentifie endeavour. In all probability the several lakes
Would show marked variations in the mumber of trout produced.
Thon solentific investigations showld follow %o dstermine
the cause or ceuses for these variations. By this means,
oriteria as to what a lake of & certain character might be
expectod %o produce oan be secured. A% presont investigations
are made of lakes with $he view of determining whether they
are suitable habitats for trout. It is known that trous
roquire for best developmont certain conditions of temporature
oxygen content, e%c., but how favourable these should de
o Justify the stooking of a luke is at present largely unknovn.
A large percentage of our lakes no doudt supported rout and
would again if proper conditions were created, but tho
quantity of trout they would produce would vary widely, and
many could be ruled out as poor producers, if suffietent data
were at hand from investigated havitats %o serve as a guide.

This sohese oould be enlargsd $o include Sests upon strewss.




or XIgH BY POISQN

A8 @ result of the depletion of the trout stook in
many lakes, undesirable fish, which may be eonsidered as
ininical %o sucessful stooking with young trout, have be-
©ome dominent. Under suoh conditions, as indieated sbove,
the destrustion of these fish is indicated, and this oen
o most thoroughly accomplished in lakes of @ small size
by the use of fish poisons such as eopper sulphate or
Derris root (rotenone). Once the wmwanted fish ave destroyod
and oonditions are suitable for planting trout, then stocking
with £ry or young fingerlings oan be carried out. By oreat-
1ng @ habitet in whieh fry or young fingerling trout can be
Planted, we are most economically utilizing the hatchery
Produst. We roquire the hatchery to produce the stock, but
Wo are supplying & procedure which eliminates the necossity
of roaring trout on artifieial foods and wner artifiotel
conditions. Thus, this procedurs sccomplishos two objectives:
(1) 1% provides a means of renabilitating trout habitats and
(#) 1% reduces the cost and loss of fish that ocour in the
hatehory as soon as attempts are made to raise them %o a
larger size.

To deternine the effioncy of this procedure the following
plan should be adopted in the expertmental areas. Unless
Plan 1s followed the end rosult is lisble to be ambiguous, afd
not baste for further applieation of the method.

(1) Seloction of m lake which 1s known %o have produced trout,
but 1n which the fish population is now oontrolled by trout




Ppredators. The selection should be made by a
sofentific investigator, and some information upon the

nusber of speeies contained in the lake should be
seoured.

Observations upon the physieal and biologieal eonditions
in the lake prior to the treatment in order that eon-
aitions arising after the poisoning can be properly
ovaluated.

Destruction of the fish population.

Estimation of the fish population as a guide to whet

the lake may be expested to produce in the future.

Glosure of the lake to fishing.
A second treatment of the lake with polson after the
fish are & yoar or more of age to determine most
oouratoly the results of the procedure, or, as an
altornative, open the lake to angling, aceompanied by

@ oroel ensus, and then followed by a second treat-

mont $o deternine the rosidual stook of fish.

The petsoning procddure has been started in four Nova
Seotian lakes under the auspioes of the Department of Fisheries.
Jease, Boar's Back, Tedford and Trefry's lakes have been
troated with copper sulphate, Jesse in 1934, Boar's Back
and Tedford in 1936, and Trofry's in 1938. Lake Jesse was
stooked in 1956 and will be opened %o fishing in 1959. Boar's
Back and Tedford lakes were stocked in 1938, In Potter's lake,
Now Brunswick, the procedure s in progress under the auspioes
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of the Fisheries Rossarch Board, and in thin lake the pro-
eedure will be carried through mocording $o the above plan.
In the Nova Seotian lakes, 1t seems improbable that the
lakes will be treated a second time before angling is per—
mitted. IS cannot be 00 strongly urged, therefore, that a
erecl census be made from these lakes, followed by a
seoond treatment. In the original scheme Heotancoga lake
was selogtod as & control aren for luke Jesse, in which the
fish population was wmolested but in which fish were planted
at the sume tine and at the sane rutio as in Jesse. Thus
any plan for Jesse should inelude Heotancoge.

Results according to the above plen will be secured
from Potter's lake. If adequate results are obtained from
‘he Nove Scotian lakes by a oroel census and a seeond treat-
ment with poison, then a variety of lakes will have been
tested, and the possibilities of the procedure determined,
thus providing a firm basis for a more extensive applieation
of the method. The results from lake J will not be olear-
out, sinoe this lake received a second planting of trout and
also a undetermined number of salmon. Further the outlet of
thta Iake was not serooned to provent the dommmrd migration
of Tish wntil 1958, If 1t should bocome & question that only
on6 or w0 of the Nova Seotian lakes will receive a cresl

census and a second treatment with poison, then all effort
should be made to determine the results from Tedford lake.
(It 1a urgod that all the lakes receive this treatment.)
Tedford lake is given the first consideration because of the




ambiguity that will arise in the results from lake
Joase, because Boar's Back lake is fundamentally nom-
Pproduetive, and because in Trefry's lake the procedure
has just been begun.

Be or FISH BY NETS AND TRAPO.

The poisoning method for eliminating undesirable fish
1s limited in its application. It would be impractieable
%0 treat @ lake several hundred acres in avea and containing
@ correspondingly large volume of water, notwithstanding
the fact that the predator fish problem may be just as
@oute in large lakes as in ssall. For these larger lakes
the eapture and removal of predators by nets and traps has
boen oonsidered, and & certain amowst of work of this nature
has been started in the Maritimes. In 1937 one trap was
Pplaced in lake Annis and @ considerable mumber of fish,
prineipally white perch, were removed from the lake. In
1930, two or three traps of & similer character were erected
in Mil0 lake, at Yarmouth. However, the Department of Fisheries,
hioh inaugurated the work, realises that adequate results in
Tegard to the effectiveness of the method will be hard to
e M110 lake is one of & chain of

tain 1n these case
lakos, and since the work is now procoeding on mo partioular
plan.

It 1s not possible to remove sll the undesirable fish from
& lnke by nets and treps. Further, a more or less continued
effart 1s necessary to kesp a trout predator, such as white
poreh, under control. It may be possible to reduce the predator
ish stoek %0 & point where planting with trout might de
a0oomplished suceessfully. Once a trout population is




ostablished, the trout themselves might cheok the natural
inorenss of prodators, but, if angling is permitted and
trout removed, then netting must be Tesused $o provent any
inorease in the predator stock, We would consider that
Retting was only a temporary measure, or possibly permanont
only 60 long as erfective removal of predators s contimued.
8inoe this method of predator eontrol has been advocated
as a fish oultural measurs, and, in all probability, will
continue o be advanced in the future, 1t is desirable to
establish how effeotive 1t may be. It would be dest to

Testrict oporations %o one lake at present, and there

Prossoute the method ccording %o soms definite plan. We

Proposs the following tentative plan of operation.

(1) Selost a lake which has provided good trout fishing
4n tho past and may yot contain some rous, but in vhich
thore 1s now  large predator fish population.

(2) Inaugurato a oresl consus 1f the lake in still fished
for trout. 2

(3) Carry out extensive metting, either by ueans of trap not
gt11-nots or

(4) Mark and reloase all the fish eaptured during a pre-
lintaary poriod. Oarry on this procedure wntil an
ostination of the predator fish population oan be made
*hrough a comparison of the musber of ummarked to marked
fiah. Yor this purpose trap nots would be most suiteble.

(5) Gontinus to capture fish wntil the predator stock is

nos

matorially reduced, say to fifty per cent or more of the
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ostinated population.
(6) Plant the lake with trout, preferably with advanced
fingerlings or yearlings. Tosts could, of course,
o made with various ag
(7) Closs the lake to fishing until these trout are at
least $hree years of ag

(8) Opon to angling and maintain a creel census.
(9) Continue the netting so that the predutor stock is kept
0 @ lovel at least fifty per cent bolow the estinated
mumber the lake originally supported.
The experiment should be under soientifio supervision,

be required during the spring, swmer and early fall of each
your until the experiment was terninatods

It 1o suggosted that Digdoquash laks, Charlotte county,
Now Brunswiok, would be & suitable area for tho experiment.
Tho lake is tributary to the Magaguadavio river, and oovers
sevoral hundred acros. The lake has been motel for trout
angling in the past and still provides soue fishing. The
catohos have been steadily deolining. Tho lake supports,
anong other fish, a large population of yellow porch. Super=
vision of the experiment oould be made by the staff of the
Atlantio Blologioal Station, although b present 1t could
£1nd only 1inited time 0 aid in the motual operations. It
18 suggested that at loast six trap nets bo ercoted, and
supplementary work be carried on with gillenets and seines.




S8

4o TIOODED NS
By the erection of dems and the flooding of low-lying
ereas, habitats may be er-ated in whieh there is a matural
fortilizing of the waters through the decomposition of organte
matter contained in the submerged vegetation, and in which
rout may be Teared from the fry stage in the prosence of
suitable foods and 1n the a)

noe of predator fish. For most
suoessful trout production certain conditions should be met.
Tho flooded erea should be suffictently fertilized to produe
an abundance of trout foods, but on the other hand have an
adequate oiroulation of water through the ares to prevent
stagnation, with the accompanying high temperatures and low
d1ssolved oxygen contents.

Four f100ded areas have been investigated in the Maritime
provinoes: (1) Moose Pasture pond, Atlantie Blologioal Stetionj
(21 Staphenson's pond, Losh Lomond (The dam was erected by
the 8. Joun branch of the New Brunswiok Fieh and Geme
Protestive Assoctation); (5) Wittenburg pond, Nova Sectia
(This pond 1s maintained by the Department of Fisheries);

(4) Now Minas pond, Kentville, Nova Scotia (The dmm was
6roctod by the Kentville branch of the Nova Scotin Pish and
Gamo Protective Association). In the case of the first throe
Ponds mentioned a large amount of vegetation was submerged.
Listle water flows through the areas by mid-swmor. The de-
conposition of submerged organic materisls has ceused low
oxygen contents in sumer. In regerd these conditions the
Donds in question may be regarded

Tathor extrens cass

Up %o the present time poor results have been secured in
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attempts at resring trout. It might be expected that as the
ponds nged and decomposition of the submerged vegetation de=
creased good trout habitats would be ereated. However, the
anount of organte material was so large that apparently long
periods are necsssary befors suh conditions will prevail.

In general, our obsorvations indicate that 1% is not ad-

visable to ereate ponds in ereas similer to these.

A% Now Minas, Nova Scotia, the wator submerged comparatively
11%t10 vegetation and the pond was spring fed. Unfortunately
the dam was destroyed by high waters before any worthwhile
results were secured.

Othor flooded areas have been reported in the Maritines,
but concerning these we have 1ittle information, and conditions
before and after flooding have not been investigated.

A% the present time, therefore, we have data upon enly
one type of pond, namely that in which large amounts of
docomposable organie metter are present and there is poor
oiroulation of water. If we julge the prooedure upon these
ponds, then only poor results can be indicated. Upon theo-
retioal growds and from sketohy information upon other flooded
areas we are led to believe that the procedure has Possibiliti
under certain conditions, A demonstration of the procedure
12 now needed 1n at least two additional types of flooded
aroast (1) A pond in which much vegetation is flooded but
through whieh there 1s a good flow of water throughout the
swmor; (2) @ pond in which 1ittle vegetation is flooded and
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through which 11%tle water oiroulates, particularly in

Sumer. It 1s considered that in these types of flooded
areas a most favourablo balance would be secured botween
the desirable and undesiradle fastor:

To carry out further experiments won the procedurs, 1t
would Toquire the selestion of sites, the sslection to be
based uwon such knowledge us has been secured from Stephen-
son's pond, efe. It would requtre eonsiderable expentiture
of funts for the erection of dams. Nowever, this intttal
exponditure would be  large part of the total required for
the pond. Pinally £t would require the services of  man
tratnod tn aquaste work.

Tho valus for fish oulture of investigating flooded areas

18 the possibility of Fearing trout from the fry stage to &
stse nare uitable for planting purposes witer conditions
Whereby naturel rather than artiffefal fools are ubilized.
This would {nfer that 11%tle or no astention noed be given
the £oh whilo groving. GCirowsstances betng stmilar, the
oldor the fish the bottor they are for planting, thus the fish
Toared in a flooded aren might be used $0 advantage in any
netghbouring witers. However, a very good purpose could be
#erved by using the procedurs in the Tehabilitation of large
Lakes an $rout wavers. If flooded ereas could be matntained
tridutary 0 the luke in whieh 13 1s destrable to plant large
£1ah, & Would be the case with a lerge lake suporting many
Prodators, the proceture would have 1ts most direst application.

This was the objeot, preswmsbly, in creating Stephenson’s pond.
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The trout wore to bs direstly released into Looh Lamond.
Se_ARFIFIOIAL or

It 1s well ostablished that the use of various organis
ant minoral fertilizers inoreases the productivity of
frosimtors. As yot the desonstrations have boen largely
nade in small bodtes of water. Yertilizers have besn
widely employed in pond fish oulture, for earp, black bass
and fish of siniler hadite. Tuore has been 1ittle wark
%o demonstrate how well trout, which ewsentislly are not pond
fiahon, can be prodused in fortilized wate
have boen nade et the Atlantie Biologienl Station in whieh

Somo tests

1% has boen shom that fair oucess cen be attained in rear-
ing trout during the swmer months in snall concrete ponds,

frtilized with small asounts of hrring meal. These experi=
nonts have progressed to the point where demonstrations on

larger soale are desivable in order to show the velue of
the procedure for fish eulture. A pond, an mcre or more in
oxtont, in vhioh the voluse of water could bo controlled and
1n whioh 14%%1e naturel fortilization would be taking plase,
18 needed.

The valus of demonstrating this procedure is, as ves
the case with the flooded area, that trout can be reared
on natural foods in a habitat avay from prodatory fish without
much attention. One advantage of this procedure over
the ficoded ares 1s that the degroe of fertilising is more
controllable, and excess decomposition effects can be avoided.
1% must, however, be realized that tests won the procedure
are only in the prelininary stagos, and much work under
ntifie guidance 1sstill required before the method cen
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b applied as a general fish culture measure, ur discarded
as unsuitadle for trous propagstion.

Another phase of this procedure may be indicated. From
our expertnents upon rearing trout in fertilized vater, 1%
has beon found that the anount of frtilizer that can be used
1s smll. If mioh fertilizer is employed, the dissolved
oxygen content 1s seriously depleted, not direotly through
the dscomposition of the fertilizer, but indirectly through
he algnl production. Algal growth is stimulated and may be
large as @ result of fersilising, but 1% ia subject to
marked fluotuations in quantity. A% ttmes the algas
suddenly dte off and this results in an oxygen depletion.
However, trout foods, as Dephnin, apparently require less
oxygen than trout, and moderately heavy fortilising produses
large mumbers of these entomostrocans, under conditions
unsuitable for trout. Thus, the production of Dephta
and the use of them as an awriliary food for young trout
mRy prove of valus, for it is argued that natural foods
aro very denirebls ns a supplement to the artifistal diet
exployed in our hatohert:

8inoe the fortilising of small froshwaters definitely
incroases thoir produstivity, the question erises ns to
Whether we oan inorease the production in a lake by the same

means. Recent work in Wisconsin and our experience at

Oibson leke indicate that favourable results may be secured.
Many problems ere involved however, and additional demonstrations
of the procedure ere needed. An exporiment of this nature
8hould be earried out mccording %o the follaing general

Pplan.
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(2)

(2)

(&)

s

8oleot & lake, profarably one in which the natural
produstivity is apparently poor, and in whiech there
eppear no adverse characters inherent in the waters
‘thenselves, such as high aoidity, ete.
for the low profuctivity. In the last few sumari

o acoount

upon the year's work, we heve indicated Miller pond,
Orand Manan, as a possible site for carrying on &
fertilizing experiment, for, as fer as we could deter-
aine, the productivity of the lake s low, but physical
and chenleal conditions of the waters do not seem ad-
verse, exeopt possibly a scareity of nutrient materials.
Zstimate the productivity of the lake for ons or tvo
years prior to the fertillaing. By produstivisy is
inferred the amount of mutrient materials in the water,
the quentity of invertebrate aquetic 1ife, and the
muwsber and growth rate of the fish. Far trout profustion
@ creel census would be the most direct method of
securing results.

Portilize with orgenio or ninerel fertilizers, the amount

and Quality of whieh would be largoly dstermined by the cost
and the kuown effectiveness of the matorials.

Continue the estimation of the productivity of the lake
1n 4%s verious phases to deternine the efficacy of the
prosedure.

8a OTRIAM DPROVEONT

In this discussion of stresm improveuert we intend %o

oonfine ourselves %o pool furmation by the erection of dams
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1n the stroam bod.
Thls typs of strean improvement might be applied in at
least throe situations: (1) {n a stream which once swported
rout bus in whieh the stock has been entirely depleted;
(2) 1n & stremn which supports trout in declining musbersj
(5) 1 a stroan which has and can support a good population
of small trout.
Pool fermation atms primarily at inereasing the volume
of wator. In the first two onses mentioned above, this

objective nay assist in the suosessful planting of fish
3 well ua in the creation of m habitat vhore the fish may
attetn a lazger sise. In the ¥hird onse, Shere o no need
%o ingroase the stock of trout, and the objeotive has its
fulfillwent in the production of larger fish.
Stroan Lmprovenent in i%s various phases has been
applied widely during Teoent yours, particularly in the
United Stases. Favowrable results have been seoured in some
instanoen, buv with mich of the waric the ains and remlts
of the procedure ave rather obsoure. To adopt the procedure
1n e Maritine provincos only the general prineiplos shouwld
o ascopted. Details should be evolved to meet local conditions.
Thers 1s no quostion thet tests of this procedure ore
Qosirabls in the Meritines. These tests, hawever, should
follow & definite plan. As with other fish ewltwru) procedures
1% 10 nocessery, in the test cases, to determine the eonditions
before, during and after its application 1f 1t is %o be
Properly evaluted. With pool formetion, ono of Whe mein
objests 1s to ascortain the changes in the status of the fish
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population, mot only of the trout, but of the other

speoien found in the habitat. Pool formation will alter the
quality and quantity of aquatic organisms, i.e. fish foods.
Thus, bottom faun work is required, partioularly in those
seotions of the stream which will eventually be pool

bottons. Therefore, the sites of the dams should fivst

o located. Pool formation will also change the temperature
oonditions of the water. It follows that temperature records

aro tmportant. In general, at loast one yoar's records on
the various phases of the problem are required before the
dans axe erectod.

Thore are many possible sites for testing the prosedure
in the Maritimes. Dams have been erected in Burpee brook,
tributery to the St. John river near Fredericton, but the
conditions prevailing before and after the vork was done
are to a great extent unknown. This stream offers good
possibilities, however, for testing the procedure further,
not only in consideration of the general conditions pro-
vailing in the strean 1tself, but also from the fact that
tho strean flows through govermuent controlled land. (The
stroam flows through the Acadian Forest Reserve).

1In Burpee brook the purpose of pool farmation would be
o oreate better conditions for maintaining a larger trout
stock as well as to provide more suitable habitats for trout
growth, Prince Edward Island streams, in many oases, due to
€000 spaming grounds, abundant food, fow predators, and a
oamparatively equitable water climate throughout the yeer,
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contain & largo stook of trout, but of small sise. Theres
fare, on the other hend, those stremma offer exoellent
opportunities to test the effectivenss of the procedurs
for incroasing the stze of the fish only.

As indfeated in the forepart of this memorendun, the
disoussion doss not include ell procedures that might come
0 mind. Acoordingly, we have not dimeussed much messures
@8 prodator bird control, farege fish propagation, improvement
of spwming grounds, bullding of fish ehelters, and others.

We beliove, however, thet the proeedures above diseussed

should receive first attention.

X, W, Snish,
Atlantio Billogteal Station,
Decosber 8, 1958,
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