
No. 138

fEB 10 1943

Report of the causes of the June mortality

Kellys Pond Hatchery

Prince Edward Island

by

R. H. r.!'Gomg1e

1934



_ L"".~.·~~~.J'~\
<So-i"!""'X'N~#

FISHER IE RESEARCH BOARD
OF CANADA



ON m:" CAUSES or JUNE O. t.LIT', KELLYS PO lD

HATClIERY, PRI CE ED A'll ISLA m.

by

R. H. U'GOtlIGLE, PATIIOLOGI"T,
A~lantic Biological Station, St. Andrews, • B.

HI#HIJ

In June, 1933, a request was received at the Atlantic

Biological Station for an investigation into the causes of an in­

creased mortality, which was affecting particularly, the native

trout fry, being carried in the Kelly's pond hatchery at that time.

It was not possible for such an inve tigation to be made

by the Pathologist, at the time; Jio ever, ~. A. W. II. Needler,

Oyster Investigator at Prince Edward Island, as able to visit the

hatchery, to ascertain as much as he could of the conditions.

A study of mortalities for this hatchery over a three-year

period had r ,vealed that an increase in the month of June was an

annual occurrence, although the severity varied fr year to year.

Ie its not feasible to visit the hatchery in 1933, plans ere

• made for an investigation at approximately thl' corresponding period

in 1934.

This hatchery is located on a small spring-fed stream,

Kelly Brook, approximately a mile south of Southport, and three or

four miles from Charlottetown. A large pool, about 180 feet, by

670 feet, has been formed by dam, some twelve feet high. The

intake for the hatchery water, supply is 1 eated about five feet

below the surface. The dimensions of the nond are illustrated in

two figures, figure 1, and figure 2.

Some of the springs sup lying the pool arise into the

bott of it, while the more import nt (larger) ones are situated



more or less closely to it, along the brook, entering the south-cas

(upper) end.

About four years ago, a very large fox-ranch was located on

property abutting on the hatchery pool and the feeder brooks. Those

details are also illustrated in figure 1.

To make the investigation this 'year, the hatchery was reached

Wednesday morning, June 6, 1934. A generlil inspection was first made,

inclUding the hatchery, the pond, and the sources. A more detailed in­

vestigation of the various paTts followed, and J.ncluded the taking of

temperatures, and oxygen and acidity (pH---colourimetric) determinations.

Conditions at thi"S hatchery had been studied previously on January

20, 1931, by the pathologist, on June 27, and again on July 2" in 1933

by Dr. Needler. With the exception of June 27, oxygen and acidity values

were obtained on each of these occasions.

The following table (1) gives the values secured each time:
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emperature values taken from the hatchery rec)rds, for the dat
of visit.

AI mentioned above, the record of the mortal1ties br this

hatchery, over a three-year p~riod, had revealed th t, ab ut the sa a

time each year, an increase of <>rtal1ty had occurred. These or­

tal1ties, f"r tho various species baing carried throuth this tine,

have been tabulated. The value indicating the ortality is' the per-

cent loss of the population-an-hand at the co enc~ment of each w!'ek.

That the corresponding periods for each ye r might be IllOr easily

compared, each week has been indicated by a number, det!'rmined by

the date that Saturday occurs. Thus, eek 32 is for any wpek of which

the Saturday occurs between llay 31 and June 6.

Two mortality tables have been prepared, one for the speckled

trout (Table II), and the other for the salmon (Tabl~ III). Other

groups or species were carried, but usually not throughout the hole

time, 110 that their comparative value for the present purpose ia less,

especially all the same groups, or sp'Jcies did not appear in each of

the years under consideration.

T L II

JlORTALITY OF NATIVE (P .E.I.) '1F..:CKLED TR"Trr.
Percent Loss, p r Week.



In the above table, the initials, H signify hatchil1£, and

F. feedillG. The Jlnderl1ne indicates mortal1ties exceeding 1.00 per

~

(I) (n) (III) (IV) (V) (VI)
Weeks Week Year

ending No 1931 1932 1933 19..l4....
Apr. 5-n 24 6.332 9.450 0.239 0.120

12-18 25 0.427 0.446 0.300 0.184
19-25 26 J...Ql b.Ql 0.482 0.466
26-May 2

~~
0.240

~8 ~5
l.a.6

lIay 3-9 0.953 l.a.
10-16 29 0.402 .Li.1l l.a.
17-23 30 0.239 0.317 0.708 H124-30 31 0.521 g:ir 0.,06
3l-June 6 32

~
0.468

June. 7-13 33 tn' ~14-20 34 ll...Q m ~
21-27 . 35

~9
1.01 1.1

28-July 4 36
July 5-11

~~12-18
19-25 39

A glance at Table II will reveal that the mortality increase

among the speckled trout has tended to commence SUddenly, but in

different weeks in each of the four years tabiklated, although the

thirty-first and .hirty-third weeks seem to be the extremes. The

increased loss in the salmon (Table III) seems to have been solte­

what later. The loss in the trout usually reaches far greatcr pro­

portions than in the salmon. This last fact has directed atten1;ion

particular::'y to the trout.

The occurrence of th:!.s phenomenon at almost an identical

period annually, at first suggested a correlation betw~en D· develop­

mental phase, and some unfavourable condition existing at the hatchery;

either all the time, and sho..n.ng its influence when some physiological

stress (1) arose (8~e "elow); or else, the unfavourable condition

developed at this Slir.le period each year. Since however, the increased
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loss was not con1'ined to ny one group or species, nor was it .con­

fined to any particular part of the plant, there seeI:lod to be very

strong evidence that the wat"'r Slpply was contaminated.

TABLR IV

WEE7LY lofI\XHlUloI AND J.lINIMUM TEllPERATlJRES ( FJ

Weeks Week p31 19"32
L

Yep~\ 1934-
Lending. No. t U U

Apr. 5-11 24 38 32 36
~~

36 32 36 32
12-18 25 41 33 40 38 32 38 34
19-25 26 51 41 47 38 44 38 50 38
26-Yay 2

~~
48 40

~A 39 46 40 51 40
y 3- 9 ,4.41 42 54 42 54 42

10-16 29 50 44
~~

44 52 44 54 42
17-23 30 68 45 51 5646 48 42
24-30 31

~
54 47
~

55 48
31-June 6 32 60 48

~June 7-13 33 62 54 65 51 6658
14-20 34 67 58 64

~~
6658 6052

21-27 35 65 58 65 6253 66 52
28-Ju1y 4 36 70 54 67 60 74 60 70 60

July 5-11 37 70 63 66 60 72 62 71 54
12-18 38 68 61 66 60 72 62 74 64
19-25 39 75 60 68 61 74 67 78 66

In order to check upon the possibil:l ty of devGlopmenta1 con­

ditions being a re ponfiible factor in this mortality, or an important

contributory one thereto, another table (IV) was prepared, showing

the maximum and u:inimum temperatures for each 11 eek. This has revealed

a correlation between the onset of increased losses, and the tem­

peratures. It will be observed that in each year,' the losses beman

to increase usually in the week (or the week fo1ihowing) that in which

the temperature (minillllU1l) reached 50 F. This fact fiLl account, in

some degree (if not entirely) for the different week of onset in

successive years. In this cbllllection, the year 1932 is. very interest­

int, for it will be observed that the temperature (minillllU1l) reached 51 F

durA the thirtieth week, and corresponding therewith is an increased

loss (Table II), which loss decreased w1th the drop in temperature for

the next week, only to rise again \'lith the rist of the temperature.
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This particularly emphasizes the clos relationship of tha temperature

to these losses. The fact that ~O C. appeared to be tho critical

temperature, at once suz ellted e. ossible connection with the chanee

of metabolism which occurs at this temperature in cpeckled trout

()('Gonigle, p. 119), d it was thought that this might be the "phy­

iiological stress" referred to above.

The above 0 tline prosents a picture of' conditions up to the

investigation of June 1934. The most striking observation from

the study was the pecul1ar pll, hich indicates a strong increase of

alkalini ty. Tho same pheno!!ll'non was discovered the previous summer

by Dr. Needler, altho gh the alkalinity in July was not so great,

possible indicating the first st· ps of a return to nor (see below).

ext, considering tho othor factors, th high o:xygen con-
, ..-
centration of the lower pool, and in the hatchery is of interest.

It may be explained by the l!act that thore as bright sunlight, and

an abundance of aleae hich floated up tb the su~face of the pool,

full of gas bubble- of oxygen, produced by the photosynthesis of the

plants. This gas increased the saturation of o:xycen from 76'f. in the

spri ,and 8 in the brook,' to 13~:' on the surface of the pool,

at the dam. The fall of the water into the various trouchs inside

the hatchery reduced this latter value somewhat, to 125:'. Dl'. Needler,

the previous summer, in late July, secured still h;l.eher values, namely

to 18~ saturation. Under such c'Jnditions, high oxygen vslues are

usual, but see to be entirely harmless (Wiebo and CGavock, p.267).

It is improbable that this high concentration of o:xygen should have

any share in the increased lossos.

The temperatur range at t~ s hatcherY is one of the most

favourable type, as, the spring-v/ater supply tonds to p;event extremes

both summer and nter, and also to dampen all tendencies to wide

fluctuations, d1ur~al as well as seasonal.
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The increased alkalinity (pH) fro the normal 6.8 to the

high figure of 10.0 is probably significant, and seens to postulate

the presence of a highly ~sGociabl (strone) alkali. The figure

of 6.8 represents the normal hydro en-ion concentration of this

water-system, as can be seen by refe.re~Cle to Table 1. It is the

value found in the hatchery, dur1ns; th" winter (19.)1) and in June

(1934) in the brook and ·springs llupplying the water, the springs

rising into the bottom of the pnol, as well a those supplying the

brook on the surface. Dr. Neeuler also secured this value for the

water supply in the Superintendent's house, in July, 1933; and states

furthermore, that it is the same as the value found for the Dideford

river, Ilalpeque bay, P. E. I.

Simples of t e surface \vatel', taken from a boat, through­

out the length of the Kelly B:- ok, 're u;l1formly 6.8, down to the

level of the pool, her~ the still water a first reached, and

there thE' fig1::.-e jumped at once to 10.0, 'rhe first clumps of algae

were also observed in the pool at th_s point, where tt:le ater became

still, as the br k widened out into the pool. This ill indicated

in figure 1, by the 'D' of Kelly Dr~ok. Large masses of decomposing

algae were rising· up to the surfac , buoyed up by gas bybbles, nd

floated out over the dam. In the pool, the value of 6.8 was also

found when slilllples pre ecured below the level of the intake pipe

(figure i), that is below five feet. Thill S~eJ:lll to indicate that

uncontaminated, sp"'ing water filled the botto:n of the pool, and the

up-welling water f:rorn these springs was mixing with the down-flowing

impure water at the intake. This fact is probably significant in

relation to the stock of trout maintained above the darn, in this pool.

It has been kno\'i'n for some time tJrt algae of vario'ls kinds

when present in large amounts may have very harmful ini'luences on

fish 11fe, t1he action varying with the type of alga. The blue-green
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algae especially seem to t ve deleterious effects. This may be due

to the. formation of toxic pretein decomposithn producto, such as

hydroxylamine (G. W. Prescott, p. 76). The chemical (structur 1) .

formula of this substance is H2.n.OH. If this formula be compared

with that of a.mm?nia~•• H, a stron" chemicel rese blance i obvious.

Ammonia is a very powerful poison, very siuble in water and produces

a very marked lkalinity in solutioll., socond only to that ·of the

alkalis themselves. Hydroxylamine has ny of these properties of

the parent substance, but is even more poi~onous. Quaternary nitro

. genous ba:so,> (from protein) are as strongly basic as potassium

hydroxide.

The increase in elkalini tv observed il\ Kelly's Pond, from

6.8 to 10.0 as already mentioned indicates a strongly ·dissociated,

that is, a strong alkali. This agrees VIi th tho theoretical discussion

in the previous p..!"agraph.

This increase of alkalinity of waters full of algae under

the influence of photosynthesis is a well-known phenomenon, and some

al a have greater action than others. The usua~ explanation offered

is that the carbon dioxide (cabbonic acid gas) is removed from the

wliter by the plants under the action of sunlight to form their food

materials, at the same time liberating the free oxygen, which buoys

up the algae, and gives the high ox yg"en values found in the pool.

Since carbon dioxide in solution gives an acid value to

water, slight it is true, its removal will permit any basis substances

present to exert their ~nfluence, and in many natural waters this

basic substance is calci (lime), and n pH of 9.0 is common (Wiebe,

P. 136; Irving, P. 162; "mith, p. 317). In the present case, this

basic substance may be h¥:l.roxylam1ne or perhaps some quaternary nitro­

genous base, which bases form many of the most poisonous substances
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n account of chemical dif iculti s, it has

possible to demonstr te the existence of this (or simil r) compound,

but decomp sition of Igoe is being attempted exp rimcntally, and

tl e resulting fluids will be tested on fish for toxicity. As there

is no photosynthesis taking place in this experiment, the carbon

diox:l.de is accumuIRting, and the acidity js less than pH 7.0----it

has not gone to pH 10.0 a~ in Kelly's pond. The alga bei • usod in

the experiment was s nt over by Superintendent 1 ley, who a vised

us that the particular form observed at the time of the in estigation

had disappeared, llnd was replaced by another, which he sent in olace.

The probable sequence of events associat'ld with the mortality

~1 be now set forth, as it appear to tl e 1t r. FolIo ing the

warming of the ater in the spring-tirle, particularly as ·,the water

during the winter was several degrees war ar than frees.ing, there

resulted a rich growth of algae, presUIIlllbly~ (Blue:"rreen).

There may rlso exist a fertilization of the pond from the effluent

from the fox-ranch which ho fever, scems unlikely because of the care

used there fo safeguard the animals. The algae continue to develpp

until the temperature of 50 ,F. is reached, and then they cOllll"ence

to decompose, liberatin(' the poisonous .itrogen bases, and other

protein break-down mate'ia18, among which is posribly hydroxylamine.

Under the influence of sunlight, and stron!, p otosyntlhesis of the

algae, the withdrawal of c rbon dioxide in tho pre-ence of these

strong organic bases es the pH rise to very high levels. The fact

that tor of the nomal (usual) pH val e 1s found above and under­

no th the zone of high pH seems to bo de i itely indicative of tho

.addition of sollle substance, toxic in nature to the water above the

five-foot level, and below the entry of the bDook water---a region

already mentioned as that in whie h the 19ae are first observed.



This is believed to be the cause of increased los,e

of year, and th" variation .in oeverity as bet "n yeurs can b

terprptod as a vari"tion in the antity of th'l alga ero"m.

It is r· commended that the pool be drained completely, as

early in the summer as possible, and l&ft fallow as long as possible.

The following y, an algacide sho'.lld be added t.o t.he nter to destroy

any algae which may start to grow from the !Ipores left in the soil

of the botto. It might be fessibl'l to .limo the pool bottom at a

rate of one for per acre of bottom hen the ,",ond is drained, but

t)le danger to fish life below mak s tLis a dubious method, unless

the lime could be left for several eks to bo neutralized. Could thl. s

be done, the employment of an algaclde in e.y could. b reserved for an

emergency, for the use of such a chencal, usually coppor sulphate,

when the hatchery is fUll of young fish "ould als6 be a delicate

operation.

Apparently no means of draining the pool was built in wh n

the dam Tlas constructed, but as it is so important to drain the pool

to clear up thi,; condition, it i .. recommend d that such be put in at

From the diagram, figure 1, it wa calculated that the

volume was approximately two and a quarter thousand cubic feet,

correflponding roughly to ono and a half million III\Pcrial gallons of

water. The rate of flow \Jas estimated early in July as about one

hundred and fifty gallons per minut. he rongh ru~e for finding

volume, namely acres x depth 3. y mllion gallons gave a result

of t 0 and three 'luartor '1illion gallon (pr bably 2 1/5 mllion

Imperial gallons)". Hence 15 p04!1ds of copper sulphate dlssolved

from abo.. n the surfacc, and 5 ~unds in Kelly Brook, and 5

pounds suspended six to ten feet from buoys in the spring ter

belo th level of the intake ould probably be suffi ient to rid



the pool of algae, This 1s c lculat1ng a dose of one part per

million. It is possible that half this dose would do, but if the fish

could stand the higher dose, it is recom;nendcd. In any event tests

on the fish with bath<; of this concontration should certainly be

tried first, and if tmc1c, the smaller dose would probably be

It is believed that if th se recot:L'"le dations be carried out,

the annual June loss will be completely prevented.
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