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INTRODUCTION

Artificial and natural freshwater ponds and small lakes in
the Atlantic provinees of Canada have been managed to pro-
vide good crops of the native brook trout (Salvelinus fontinalis)
and the introduced rainbow trout (Salmo gairdnert) to anglers
(Smith, 1951, 1955, 1961). Estuaries and other partially en-
closed saltwater areas are coastal topographical features of the
Atlantic provinces. The use of such saltwater areas to pro-
duce trout with measures of control of both habitat and fish
has received little attention (Smith, 1946). Some advances
in this direction have been made by Danish trout farmers
(Anon., 1962). Both the brook and rainbow trout run to salt-
water from our streams, and their growth in marine habitats is
goog) (White, 1941; Smith and Saunders, 1958; Leim and Day,
1959).

A number of fresh and brackish water ponds border the
shores of Bras d’Or Lake, Cape Breton, N. S. The purpose of
this study was to assess these ponds as trout habitats with
respect to such conditions as temperature, dissolved oxygen,
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and salinity. Suitable ponds might be used for the production
of rainbow or brook trout depending on the measures of habitat
control possible.

The ponds are generally small in size, few exceeding 30 to
40 acres in area (2.47 acres = 1 hectare). They are also separ-
ated from the salt water of Bras d’Or Lake by sand and gravel
barriers. Although not peculiar to the area, they are numer-
ous.

According to Johnson (1925), ideal conditions exist in the
Bras d’Or Lakes for the formation of bars ‘‘since the vigorous
wave attack is limited to two directions, opposed to each other,
with the result that beach drifting is from opposite directions
toward inequalities in the shore, shoals, or protected areas back
of islands or in the lee of points projecting from the other

shore.”” Ponds are formed when these bars emerge and cut off
heads of inlets.

Considerable variation exists between individual barriers
holding ponds, with respeet to height, width, consistency, and
permanency. Few of the barriers appear to be of astable na-
ture and conditions of high wind or tide, particularly those of
the winter and spring seasons, tend to alter them. Some of the
barriers completely cut off the ponds from Bras d’Or Lake and
any exchange of water is apparently by percolation through the
sand and gravel. Other barriers have openings of varying
sizes through which an exchange of water is continuous.

The ponds are sometimes locally known as ‘‘barachois
ponds”. The word “barachois’’ is of French origin and may be
defined as ‘‘an extension of water of little depth, separated from
the sea by a sandbank, and surrounded by natural grassland.
The barachois is generally connected with the sea by a narrow
gully. The sandbank itself is also called barachois” (Trans-
lated from Savard, 1959, p. 199).

PRELIMINARY SURVEY

A reconnaissance of the area was made during the early
part of June, 1961, and the majority of the ponds located and
casually observed. Their general features are recorded in
Table I. The locations of the ponds are shown on the ac-
companying map (Figure 1).
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Figure 1. Outline map of Bras d’Or Lake illustrating the loeation of
barachois ponds.

From the information gained, the ponds were classified
into four general types. These types are based on the situation
as observed during the summer of 1961. The conditions as
observed then are not regarded as being permanent.

Type I —Ponds which are completely cut off from the
Lake by the barrier—
(a) without a freshwater tributary stream.
(b) with freshwater tributary stream(s).
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Type II—Ponds which have an opening through the bar-
rier, allowing an exchange of water with the
Lake—

(a) without a freshwater tributary stream.
(b) with freshwater tributary stream(s).

Following the preliminary survey, twelve ponds were
selected for more detailed hydrological investigation. Sketches
were made of the ponds and approximate bottom contour
determined. Approximate areas were calculated from the
sketches. Temperature, dissolved oxygen, and salinity condi-
tions were observed and the results recorded in Table II.

SUITABILITY OF WATER IN THE PONDS FOR TROUT

Good brook trout, or rainbow trout, water has tempera-
tures in the range of 14°C to 20°C during the summer, and a
dissolved oxygen content of at least 5 parts per million (Fry
1951; Graham 1949). There is considerable evidence, however,
that brook trout, at least, will live and do well in water of high-
er temperature and lower oxygen content where there is little
or no competition from other fishes.

The surface water of the ponds becomes warm during the
summer months and this warm water becomes deeper as the
summer progresses (see data for Jarman’s Ponds, number 1 and
number 2, in Table II). Cool water is found only in the bottom
of the deeper ponds.

Salinity in the ponds obviously varies with the amount
of exchange of water through the opening in the barrier, and the
amount of freshwater entering from tributary streams. The
salinities encountered would probably have little direct effect
on yearling, or older, trout which might be introduced into the
ponds. In several ponds a marked halocline was noted, re-
sulting also in a stratification of temperature and oxygen.
Under these conditions, oxygen content may become low below
the halocline. Salinity of the surface water of Bras d’Or Lake,
as measured by G. H. Geen in the summer of 1960 (unpublished
data), ranged from 6.6 to 24.9 parts per thousand. Much of
the surface water has a salinity of about 21 parts per thousand.
Surface water of the ponds was usually below this value,
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CONTROL OF THE PONDS

The value of the ponds as trout habitats depends, in good
part, on the degree of control that could be exercised on the
water exchange and fish movements. Many of the barriers
are sandy and change readily, particularly under storm condi-
tions of wind and tide. It is possible that some of these barriers
could be strengthened by the addition of sand and gravel.
Trout might be held in the ponds by anchoring screens across
the openings in the barriers. However, spring tide and ice
conditilons, and heavy storms remain a hazard for year-round
contro

Local residents report good spring trout angling in many
of the ponds. Summer angling is carried on to a limited de-
gree 1n the same ponds, but little success is reported. Opinion
is that sea-trout move into many of the barachois ponds in the
early spring, but it would appear that they leave with the onset
of the unfavourable summer conditions of temperature and
oxygen.

CONCLUSION

Several of the ponds that were studied appear to have pos-
sibilities for use and improvement as trout habitats, since they
present favourable temperature and dissolved oxygen condi-
tions, at least during the summer months. A brief deseription
of those ponds which appear most suitable follows:

Castle Bay Pond - number 9, Figure 1

This pond is large but has a small, spring-fed stream flow-
ing in. The pond is bounded along one side by a long, curved
spit. This barrier is reported to be open during the winter and
spring seasons, allowing an exchange of water between the
pond and Lake. It would appear difficult to control during
these seasons, although it is closed for most of the summer and
fall seasons.

Campbell’s Pond - number 30, Figure 1

There is the possibility here of sefting up both a fresh-
water and a saltwater pond. The largest freshwater inlet
could be blocked off by completing a partial dam already there
and hence form g freshwater pond.
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Lieutenant Pond - number 27, Figure 1

A permanent opening in the barrier allows a continual
exchange of salt water throughout the summer. Salinities
throughout the pond correspond closely to that of the surface
water of Bras d’Or Lake in this region.

Jarman’s Pond, ‘“‘one’’ - number 18, Figure 1

This pond appears to be permanently enclosed by its
barrier although some exchange of water may take place
through the barrier by seepage. There are numerous fresh-
water springs draining into this pond.

MacLeod’s Ponds, “two’’ and ‘‘three’” - number 22,
Figure 1.

As the situation exists here, there is a freshwater pond
(“three’’) and a brackish water pond (‘‘two’’) connected by a

small stream. Pond “‘two’ is also open to salt water through
a narrow channel.

ACKNOWLEDGEMENTS

This work was supported by the Nova Scotia Research
Foundation: Dr. H. D. Smith, President. The assistance of
Drs. F. R. Hayes and G. H. Geen is gratefully acknowledged.
Protection Officers of the Canada Department of Fisheries
kindly aided in the field.

REFERENCES
Anon. 1962.

Salt water used experimentally for Danish trout culture. U. S. Trout
News, 7(2) : 8.
Fry, F. E. J., 1951.
Some environmental relations of speeckled trout (Salvelinus fontin-
alis). Proe. N.E. Atlantic Fish Conference, 29 pp. (mimeo.).
GraaAM, J. M., 1949,
Some effects of temperature and oxygen pressure on,the metabolism
and activity of the speckled trout (Salvelinus fontinalis). Canadian
J. Res., D, 27 ; 270-288.
Jounson, D. W., 1925.
The New England-Acadian shore line. John Wiley & Sons, New
York. XX, 608 pp.
LEemv, A. H,, and L. R. Day, 1959.
Records of uncommon and unusual fishes from eastern Canadian
waters, 1950-1958. J. Fish. Res. Bd. Canada, 16(4) : 503-514.
Savarp, F. A., 1959,
Le Barachois, Fides Publishers, Montreal and Paris, 207 pp.



BARACHOIS PONDS 9

Smrta, M. W., 1946,
A biological reconnaissance of ponds in the Prince Edward Island
National PlaérSkl Acadian Naturalist, 2(6) : 81-101,
The speckled trout fishery of Prince Edward Island. Canadian
Fish. Cult.1,915\T5o. 11, pp. 1-6.

Fertilization and predator control to improve trout angling in na-
tural Ia,keﬁi.g GiI . Fish. Res. Bd. Canada, 12(2) : 210-237.
Fish ponds in Canada—a preliminary account. Canadian Fish.
Cult., No. 29, pp. 3-12.

Smite, M. W., and J. W. SauxpEirs, 1958.
Movements of brook trout, Salvelinus fontinalis (Mitehill), between
and within fresh and salt water. J. Fish. Res. Bd. Canada, 15(6) :
1403-1449.

WELcH, PauL S., 1948.
Limnological Methods. The Blakiston Company, Philadelphia
and Toronto, 381 pp.

Warrg, H. C., 1941.
Migrating behaviour of sea-running Salvelinus foniinalis. J. Fish.
Res. Bd. Canada, 5(3) : 258-264.



M. W. SMITH AND DONALD K. RUSHTON

10

*doop siwedde

puod "o[qels JoLLreqy [9A%13 pue pusgy oe @Dz puod “1d Ho®ld €I
*MO[[eys sI puoJ MmoJ { Lpuey o1 (®)g puod esoopy gZI
‘USYOIq PUEB MO] JoLLrey Apusg  OF0¢ ®)g puod pusis] seunsuqy) 11
*A[ipreod o3ueyd
03  j09fqus  3urmed( Apueg 01 (Dz puod eao) s tediy 01
‘Surads pue J9jurm Junmp
uedo pojrodea JeLLrBY [9AB1d pue pues ‘Suory (o4 (DzZ puod Aeq oNse)d 6
Jouruins Jurmp
peso[o JeLureq ut Jurued( [0ABI3 pue pusy 4 (Dz puod s,ysojujoB|N 8
885913
‘o[qw)s sieodde JoLLreq M POIOAOD—ApURy c %)z puod dwig)) uoapioqy MON 2
"A0[reys BT puoq [0AB13 pus puses (4 (Dz puod S ATBATIDEIN 9
‘so0n]d [eI0A0S UL JO)BM
es 0} uedo Jorueyg Jeq pues mo Q7 (®)zg pedq ueuyoory ¢
[eA®13 puw pusg 01 )2 puod “id O19TeIN ¥
£Lpueg g1 Dz puod "id [e3nogoeN €
T8q pues A0 o1 ®)2 puod uioy weyg g
‘Jorlreq ut Suruedo odrery Apusy v Dz puod swoyovreqg Avg sey |
SHIeWN Jeriregy edgworoe  (91x99 uor)eao] dey
‘xoxddy  eeg)
adLT,

'spuogd stoyoereyg uojelg ode)) Jo s0In)Es [BIOUSL)

‘T 3TdVY.L



11

PONDS

BARACHOIS

*MO[[8Ys ST puog

g CIL TN
0} s3uraedo om]J,

.:OQEH:
pue ,oaj, surol uwesI)s
remg ", ,0M3,, JO [9AS]
oA0Q® 1] 8§ Inoge puod
"[oUURBYD MOLITBU Aq ,,8UO,,
0} pejoouuod st puodg

‘[euUuByd MOX
-I8U Aq [PUUBY)) S JouI
-1ed IS 0} pejIeuuo)

‘puod oqut
odeurelp ooBlINS OWOY

Jes

"uorye)
-030A ouenbe jo ooum

-punqy  “mojpeys puod
‘0ANjONp

~-01d ojmb sisedde puodq
“[oAS]

oyery eAoqe ‘13 7 ‘xoxdde
st puod Ul [9AO] 199BA\

‘puod sa0q® JOo yourIg
91qBIs

-un Jeedde pue uexqoiq
SIOLIMRQ {MO[[eys spuoJ

Apuey

Peq peol suLioy ‘Apusg

JoLLIeq ON

JorLreq oN
JOLLIBY ON[

Aemysdty £q peowioq

[oA®13 pue pueg
[°A%13 981000 pu® puey

rgeuswiad sreodde
[9A®13 pue pueyg

1ds pueg

ds pues

M0] pue Lpusg

A MO[ pur Apurg
MO pus Apueg

o1

0S1

o1

o1

1]

b1 |

01

eI-01
q1-01
CT1-01

()2

(Dz

@z

(Dz
@Dz

(B)g

(92

(e)1

(Dz
(Qz

(®)z
(®)z

puod 9A0)) IOATYRIAL

PUOJ 9A0)) OTYIINMINYBIA

:gﬂ.-

nao...sﬂ:

«9U0,, pudd 8, pooTTORIN

puod Awg uerpuy

puod “3d PIEUOTOBI

Z 'ON ‘puod s,ueuLref

1 'ON ‘puod s, uswrep
(2)

(1) :spuod swoyosreg

puod eA0)) IoABeg

PUOq Qoveq 8,TuToBTY
puod erpeovunyg

¥e

|44

61

8I

L1
91

4!



"ISAY NoUIg

ojur jeImo sey puOJ paq peolsuLIoq ‘Apusy o1 (Dz puod eepun{y ¥¢
'9400) [80G JO Jred ST pUOJ  SPOq ABM[IBL Aq poUIIO] 2 (D3 puod *83§ PRUYSY €€
*moreys sreeddy ot (®)g puoJ JIOATORIN €
"puod mofeys e[qeLreA pue Lpuey ot ®g puod s, preuodoeN 1€
5 “MOfIBYS
g sl puod jo y1ed o318l Vv sguuedo om ], Apusg Z1 (Dz puoq s.[eqdwue)d g
2 *I998M ]88 0] JOLLIR(
nm ysnoayy Surmuedo dea(g
M -dopp Jwedde  spuog [eARI3 pue pueyg 0e (Qz (2
3 -spuod oym e3wdoss eouy Apueg 01 (z  (2)
5 -mg  -o[qsuIeA SISLLIEq Lpusg o1 (Dz (1) spuod "}J S,UCUUTH?I 63
o
A sepy YSIY AToA YA ATU0 peq
S puod siejue I9jem J[BS PEOI B S0AISY Apueg 01 (g puog SIYoININRIN R|Z
....“ 199eM
&  9Jms o071 Bumuedo oIrery [9A®L3 pur puss 2 {(z puod jugusinery L7
=
= ‘sdurads wroag
z oSeurelp o0BLMS OuWog quounuLied smedde
g ‘poumo ALrejearid st puod [eAea3 pue puey G ()1 ('1d LaoJ) puod s.11essnyg 9g
‘mojloq Apugs B
SRl pue MmOffeys SI puog Apueg L (®)g puod "id AejeW ST
SHIRWOY Jerireqy edporoe  (1X) uoryeoo] depy
xoxddy  eeg)
edA],
(penunjuoo) ‘spuog stoyoeIBg Wolexq ode)) Jo seanyes  relousr) I IIdV.I

12



13

BARACHOIS PONDS

‘Jowums JuLmp
suysisied Woq ‘puod
9] Jojue SUIedI}s OoMm[J,

~deop sisodde 03B A\

‘SOpIS
049 U0 JoyeMm 9[8s 09 ued()

"INOI} [IIM POP0)s Ueaq
seyy  -mo[reys srgeddy

“noq} Lo
~Jo3%Y YA POXo01s Ussq
seq puod ‘puod siejue
ureel)s JoJBMISeJ] oSrer]

"86p1) Y3 AT0A [IIM ATuO
spuod sjuo JojeM e

"wo330q
pNU puw pues sBY puod

[oABID)
Jeq pues Mor]

PARID
Apueg

sopIs om] U0 L£pury

Apueg
[eA®BIS pus puesg

slelireq ApuBs omJ,

01
0e-0¢
14

0e-02

06-0¢

0€

(Dz
(®)z
(®)g

(®)z

(®)z

(Dz
(D2

()4

puod S, UISYoBHOBIA
O[eA USL]
puod PUe[S] SUBAT]

puod jutog req

puod e3ioep) ede)

puod sjrenban
puog wos[O

puog g

(44
Iv
)] 4

68

8¢

LE

9¢

Ge



SMITH AND DONALD K. RUBHTON

M. W.

14

- 8. L
0 ¥'6 9
=4 g'at g
1'g 6°G1 ¥
st 0°61 € siogewr £ :yjde( wnwIXB
e 870G (4 1961 ‘Tg eunp :91B(g
+ - 6°0G ! 81 :leqump dew
9°01 012 eoBpMy T "ON ‘puod s ueuLref
siojowr g :jdo(] WMUIXBA
I S'8 9°61 g 1961 ‘P1 ounp :09v(Qq
— — - I 9g :requmi deJy
I 6°L 661 ooeng puod Uosi)
pussnoqy od urdd Do 81930 dop WMWIXBW pus
mred ALymamneg uwedLx(Q enjeredwe], ut qjde(q o38p ‘dew wo Jequmnu puod ‘puog

‘puesnoyy Jod jred |
Mofeq Amrpes € pey spuod esey} ul I998M OYJ, POSN eJom ‘1061 ‘se[qe], reorydeidorpAH
{UOSPNUY WIOI] POIVIASI(qe ‘SerjIuIpes O} sSUIPBol J9J0WOIPAY JO UOISIOAU0D JOJ 80[q%} PPLY
“IOJOWIOIPAY B UILM DPOINSBOTA 0Iom SONITUITES :(SF6T ‘USPM) POYIO IOPTUIAL PIepuUB)s
£q peulumIoep s¥M UOSAX() POAJOSSI(] ‘OPRISHUL)) 001I6DP ¥ JO WUSJ JS0IeOU 0 JOJOUIOTI
-10Y,[, OLROO[H AOUIIYAM B )M UOYe) ooM soanjeredwio) [y °[06] ‘Jowrwins Jurmp epsur
gesf[eus woaj ‘spuod stoyoereq g Ul LA9Tares pus ‘uedixo ‘omjeredwo) Jo UONNJLYSIP [BONIOA  "II ATIHV.L



15

BARACHOIS PONDS

el 8y 1°61 g siojowr ¢ :yyde(] WNUITXER
— gL 0°'13 g 1961 ‘¥ &f 998
= = e8¢ I zz eqump depy
z 0°'8 6°02 eoBpmgy G ‘ON ‘puod s,poerfoBsIy
0z 0 ¥er g
0z | O ¥°0C ¥
0z L'g ¥ ¥z g siojew ¢'¢ :jde(y wMUIIXERY
81 82 1°22 4 1961 ‘01 3sndny  :eye(Q
el I'8 1°92 1 61 :Jeqump dspy
el 6°L 9°82 ooy % 'ON ‘puod s,uewref
— L'9 1°¢l ¢
&4 e 9'el ¥
- ¢'8 G Ll g stoqew g'¢  :3de( umuuxeiy
91 801 ¥ A 1961 ‘9Z eunp :e38(]
— £6 6'%2 1 61 :m®qump dep
12 9'8 ¥°€% eveymg g 'ON ‘puod s,meurref
8¢ 1°¢1 9
9°¥ %61 G
99 Q%% 4
8L 8°CC g giojewt 2, :ypdeq IMUAIXBIN
'8 0°%C (A 1961 ‘6 ‘3uy :egu(g
1'8 0'%2 1 81 :ioqump dep
'8 1'% eovLmg I "ON ‘puod s,ueurrep




o1 0'g ¢ L1 g siojow ¢ :7yde( WNUIXBIN
v (4 2l 4 (4 1961 ‘2% &ML 03
== e 0°'%3 T 0T :Jequny ds|y
€ 6L %22 908Jmy puod ea0)) zodig

- :

e 8T L'8 0°81 e smjew ¢ :yjde(q wWnuIXBIN

2 - - T°8T G 1961 ‘2 AMmp :038(Y

2 et — 9°81 1 0g :tequmy depy

5 L1 L6 Z°0a e0BHg puod s feqdure))

5 0 6°G T

z — 6'S o1

A - 6'S 6

a S0 09 8

< - €9 L

& — 9'9 9

= 821 €L G

4 — 0°II ¥

= ¢ 11 28 4 € siojewr ¢"IT :yjde WNUIXBIA

< — 9°81 4 1961 ‘0g eunp :e38(
+ — ¥'02 T gg :aequuN de]y

6'8 8°22 eoBLmMy € "ON ‘puod &,poeJoeIA
pussnot) Jod ‘wrd-d Do sI0eUI [pdop TINWIXBUl pus
syred  A3rUnfRg uedLxQ exnjeledun ], ur ypde(q e3ep ‘deur uwo Jequunu puod ‘puod

16

(ponunuoo) I 3qe]



17

=
]

sojew g :jdo(] WNUIIXBIN
T961 ‘2T 15nany  :o98(

9z :mqumN deiy

puod s,[essnyg

(44
(4]
13
13

COoOmo 00w

srlewW ¢'¢ 1de(] WMTIXBIA
1961 ‘¢ Isnany 018

Lz :requmy depy

puod juvueIner]

1T

giojeur ¢ :q)do(] TIMUWIXBIY
1961 ‘T 9s0dny  :eje(

8z oqunp dejy

puod eTqoi o8

BARACHOIS PONDS

+

WO ([ FNOMD |V 1o | NN MmN
9% 1% 0

I~ |00 00 [I=00 e | 6000000 O

siqew ¢ jded WNUIIXBIY
1961 ‘g Amr  :e18(

g oquniN dep

puod qsojujos |y

> © e ) . > ©
N 853 [R|INKY | SENI 1[99

@& m|o
WD o
L P

-
o0
o

slogeul § :jde(] WMUIIXeN
1961 ‘GG AMmr  :09eQ

6 :teqump depy

puod Aeq ofIs8)




