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INTRODUCTION 

The intensive fisheries survey of the _Shubena­
cadie River system (Stewiacke River included) .commenced 
in the spring of 1968 and cont inued through the f all of 
1969. The study was prompted by a proposal from the 
Department of Forest!"I/ and Rural Development (ARDA ) to 
build a causeway across ~.the- Shubenacadie River estuary 

as detailed in the Department of Forestry and Rural 
Development, report (1967) . 

As the river 's Atlantic salmon fishery is of 
chief interest, the major portion of this report _deals 
with the distribution , abundance, production1 vital 
statistics and exploitation of .this s pecies within the 
watershed . 

Projections concerning the effects the cause­
way may have on the fishery are discussed in relation to 
the findings within the report. 
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DESCRIPTION OF STUDY AREA 

Yne Shubenacadie River is situated on Nova 
Scotia ' s west coast and empties into the Bay of Fundy 
via,. Cobequid Bay, and i"iîinas Basin , at Long 45°19 ' N, 
Lat 63°29 n1, about 17.6 km (11 .miles) west of Truro. 
At the point where the Shubenacadie River empties into 
Cobequid Bay, the tidal amplitude is one of t he largest 
in the world . (Dept . of Forestry and Rural Development , 
1967). Its maximUi11 length to Lewis Lake on the Rawdon 
River extension is 97~3 km (60 . 8 miles ) making it the 
eighth longest in t he Province. 

The river's lake drainage approximates 390 
km2 (150 sq. mi.) and i t is fed from an additional 

. 2 
2, 210 km (850 sq. mi.) through it s tributar y st r eams, 
the main ones being - Five Mile River, Stewiacke River, 
St. Andrews River , Gays River and Nine Mile River (Dept. 

of Forestry and Rural Development , 1967). The Shubena­
cadie River drainage area ranks first in the Province and 
encompasses approximately five per cent of its total area 

(De pt . of Fisheries of Canada, 1968). The watershed 
covers areas in 'Colchester, Hants, Pict ou, and Halifax 

counties. 
On the river 's southern divide the hills are 

at an approximat e- elevation of 1130 m (600 feet ) and on 
the northern divide , they vary between 210 m and 270 m 
(700 and 900 fe et) . 

The geologica l f ormations underlying t he 
river ba sin consist mainly of ~edirnentary rocks w~ic h are 
overl;iin with deep soils rich in ca lcium ca rbonate 
resulting in general ly hard surface waters having a 
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cornparatively high 9roductive capacity for fish (Dept. 
of Fisheries of Canada, 1968) . 

The commercial drift net f ishery in the Shub­
enacadie River _estuary takes place from just below the 
confluence of the Stewiacke River to Black Rock. 
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:MATER I ALS AND METHODS 

Fish Habitat and Distribution 

Fish were either observed or captured by e lect ro­
fis hing during fish abundance studies or s pot checks. Fyke 
nets and gill nets were also us ed on several occas ions. 

Sampling extended from the s pring oî 1968 t o the f all of 1969 
but did not include November through Ifa rch . In 1968 cyprinid 
s pecimens vrnre not always keyed down t o spe cies; ho rever, in 
1969 a s pecies breakdown for cypr i nids was performed us i ng 
s pecimens that had been preserved in 10% f or-naldehyde solut ion . 
A Baush and Lomb ster eozoom di s secting microscope was u s ed 
for closer inspection of cyprini ds. 

The comrnon and scient i fi c names of f i shes used 
within this report follow those given in Ba iley (1960). 

Observations on fish habitat included water t emper­
atures and strearn component s (riff les, runs, pools, flat s and 
lakes where applicable). Riffles are herein defined as 

stream areas having a broken wat er surface with a depth of 

7.5 - 30.0 cm (3 - 12 inches). Runs are def ined as stre~~ 
areas having a relatively higher water velocit y and a depth 
range of 30.0 - 120.0 cm (12 - 48 inches). Flats a re defined 

a s s trearn areas wi th a depth of 7.5 - 120. 0 cm (3 - 48 inches ) , 
a s mooth unbroken water surf ac e and a relatively slo•,rnr water 
velocity. Pools are defi ned as st ream a reas with little 
vi s ible flow and a de pth 120 .0 cm (4 feet). 

Stream subst r at e was classified as : mud , gr avel , -
0.3 to 1.2 cm. (1/8 to ~ inch) par t icles, pebble - 1. 2 to 
6 .2 cm ( ~ to 2 ~ inch) particles, cobb le - 6 .2 to 25.0 
(2 ~ to 10 inch) pa rticles and boulde r - part icles 25 cm 

(10 inches). 
St r eam shade and inst r eam cover were rated as ni l , 

poor, fa ir, good or mode r ate, and excellent . Instream caver 
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is meant to i nclude any i t em wi thin the stream having protec­

tive or survival value for fish . 
Anchored or r ooted aquatic vegetations was rated 

as nil , poor, common and abundant . 
Most of the areas checked were se l ected because 

of the predominence of riffles and runs althoug9 usually 

some portion of the se ction exa~ined contained some flat. 

In figures 1, 2 , 3 and 4 sho~ing the distribution 
of fishes , strea~s ente ri ng direct ly int o the main stem of 

the Shubenacadie River are indi cated on t he map and have · 
their sampling stations numbered i n orde r proceding upstream 

to the stream ' s origin . The numbers that these strea...rns 

refer to are g iven in Appendix I . 

Fish Census 
Fish ab undance was determined by ele ctrofishing. 

The unit used was basicall y a modification of that employed 

by S:nith and E1son (1950). Numbers of fish per unit area 

were determined by the cat ch per unit effort method described 
by De Lury (1951). At least three swee ps of the area were 

made and the numbers of fish in each category were tabulat ed 
afte r ea ch sweep • . The sites were blocked off with an upper 

and lower barrie r net to prevent escapement from or recruit­

ment to t he area ~ 

Spot checks were also i mplemented with the ahove­

mentioned ele ctrofishing gear o Ten minutes of effort were 

expended in collecting fish. Barrier nets were not employed 

and only one sweep of the area was performed. The numbers of 

each species of salmonid were r ecorded and the presence of 
other s pecies of fish was tabul ated . 

Juvenile Atlantic Salmon Stud i es (parr and smolt) 

Atlantic salmon smolts ·we re collected in fyke nets 
on the St ewiacke River at Pernbroke River (Figure l , Station 
22) and Rut herford Brook (Fi gure 1, Station 9 ). 'l'he nets 

consisted of 20 8 cm stretched mesh and t he ent ire stream 
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1-'fidth was screened off, in each instance , ~ri th metal racks 
having 1 . 3 cm spacing between the bars. 

As the nets were installed before the smolt migra­

tion in the s pring , the numbers of smolts captured are 

believed to correspond to the total upstream production of 

smolts fro~ the respective streams (ie Pembroke River and 

Rutherford Brook) . An estimate of the total biomass of 

smolts proàuced in the res pective streams was made by deter­

mining the frequency distribution of smolt length classes 

vlith one cm intervals. The number of s molts in each length 

class , for the entire population , was then calculated and was 

multiplied by the average s molt vreight for the respective 

length class . 

A daily sample of smolts was preserved in 10% 

formaldehyde solution. These spe cimens we re later weighed, 

measured , sexed and scale sampled . 

~.'leighing "V.Jas done to the nearest 0.1 g using a 

triple beam Ohaus balance . Fork length and total length 

were measured to the nearest mm using a measuring board . 

Total length ·was recorded for approximately 20 per cent of 

the sample and the linear regression for total length vs 

f ork length was determined according to Alder and Roessler 

(1964). 

A Baush and Lamb stereozoom dissecting microscope 

was used to examine smolt gonads removed for sexing . Smolts 

having gonads with a yellowish granular appearance were 

recorded as females wh ile t hose having a milkish, nongranular 

appearnace were recorded as males. 

Sc ale s amples were removed midway between the top 

of the back and lateral line along an imaginary line running 

from the hind insertion of the dorsal fin to the vent. Scale 

s amples were subse que ntly aged using a Baush and Lomb micro­

proje ctor. Age is designated with an arabic numeral and 

indicates the number of completed annuli. 
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1'he coeff icient oî condition of smol ts ·was deter­

mined from the r elationship -

KFL = 100, OOOl:J 
FL 

whe re. KFL = the coefficient of condition when fork length is 
used and W = weight in grains and L = f ork length in millimeters. 

Significant diffe rences in ' K' between sexes and 

between locations was determined using a student t - t est and 
the distribution. of differences betwe en means · ( Alder, et. al., 

1964, p . 129) . 
The linear regression of fork length vs weight of 

smolts was determined according to Alde r, et. al. , (1964). 
Daily maximum and minimum ·water temperatures were 

recorded during the smolt mi gr ation using a maximum-minimum 

Taylor the rmometer . Degr ees faherenhe it were comzerted to 

degrees centigrade. Daily wat er level fluctuations at the 
t r a pping s i tes were re corded to the nearest 0.1 ft . and 
converted t o centimete rs. 

Salmon parr were sampled during ele.ctroseining 

operations . They we re preserved in lü% formaldchyde solut ion 

and la.ter weighed, measured , scale sampled and aged i n the 
sa~e manner as smolts . 

Exploitation and Vital St atist ics of Atlanti c Salmon 

The Atlantic s a lmon catches of 14 drift net fisher­

men in the Shubenacadie Rive r estuary were sm.pl ed t wi ce 

weekly from June to mid August, 1969. All fish wer e weigh ed 

to the nearest 0 . 2 lb . using a Pe l ouze da. iry scale and con­

verted to kilogr arns . Fork l ength was a lso re corded and the 
fish were s ca le sampled. Scale s ampl i ng and ag ing follows 
that mentioned previously for salmon pa~r and smolts •. 

~fuen possible all statis t ics pertaining to a 
particular stretched mes h s ize were segregnated and cons i der ed 

se parate lyo 
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Du.ring the salmon angling seasons of 1968 and 1969 
scale sarnples , fork l engths and weights were taken from sal­

mon angled in the Stewiacke River in order t o determine the 
age , l ength and weight characteristics of salmon captured in 

the sport fishe r y . 
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RESULTS 

Fis h Habitat and Distribution 
Brook trout (Salvelinus fontinali s) 

Brook trout were f ound most fre quently associated 
wi th Ameri can eels, juvenile .Atlantic salmon, lake çhub, 
white suckers and creek chub (Table 1). Water temperatures 

0 . 0 
at the time of capture ranged from 23 .3 C - 10.0 C. Juvenile 
bro ok trout were captured most frequently in runs and riffles 
over cobble anà pebble substrates. Preference appeared to 
be shown for shaded areéls rat ed as ~~ good or excellent with 
good or fai r instream cover. Rooted a quat ic vegetation was 
usually absent or poorly established where this species ~~s 
t aken (Appe ndix 11). 

Brook trout we r e f ound widely distributed through­

out the lakes and strearns of the Shubenacadie River system 
and its subsystems . All ma jor subsys t ems, including - Five 
Mile River , Stewiacke River (particularly on the South Branch ), 
St . And r ews River, Gays River, and Nine vlile River , contained 
brook trout . This species occurred most f requently in the 

feeder streams of the above-mentioned rivers and was distri­
buted more 1'·ridely in the Stewiacke Ri ver and Nine Mile Ri ver 
than in St . Andrews Ri ver and Gays Ri ver.. Ryans Creek als o 
had an extensive distribution of brook trout (Figure 1 ) 

Brown trout (Sal mo trutta) 
Juvenile brown t rout \•rere found most frequently 

associated 1'lith juvenile Atlanti c sal mon , American eels , 
wh ite sucker f ry, and brook trout (Table 1) . F1ater t ernper atur e s 
at the time of capture r anged from 21 .7 - 15.6°c. Juvenile 
brown t r out 1,,rere most f r equently f ound in runs and riffles over 

':~ Uhen habitat ratings are c ited (eg . poor or good shade) the 
most frequent rating for the respective habitat variable is 
given first . 
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TABLE I. Frequency of occurrence of establishcd 
ichthyofauna with associated spe6ies in the Shubenacadie 
River system, 196$ and 1969. 

X 6 

6 X 

Associated species 

19 19 11 6 7 1 0 4 2 4 18 4 0 5 

o o o o 1 a 2 o 5 

24 1 11 

9 1 5 

Atlant i c salmon 19 10 
(fl'Y and parr) 

10 5 1 0 3 

X 40 14 3 12 0 1 0 0 1 37 5 1 20 45 6 16 

Lake chub 19 5 40 X 19 6 14 0 1 1 0 1 38 4 1 15 

Creek chub 

Northern red­
belly dace 

11 1 14 19 X 7 5 

6 0 3 6 7 X 3 

0 l · 1 0 0 20 0 0 0 

0 1 1 0 0 8 0 0 0 

Common shiner 

Golden shiner 

Black nose 
shiner 
Yell 
Yellow perch 

.\\fhite perch 

7 3 

1 0 

0 0 

4 0 

2 0 

Brown bullhead 4 . 1 

12 14 5 3 X 0 0 3 0 3 17 4 0 10 

0 0 0 0 0 X Û J 3 3 2 1 0 0 

1 1 1 1 0 0 X 0 0 0 1 0 0 0 

0 1 1 1 3 3 0 X 3 5 . 4 2 0 0 

0 0 . 0 0 0 ) 0 3 X 3 1 .1 Ô 0 

1 l 0 0 3 3 0 5 

White sucker 1s s 37 38 20 a i1 2 1 4 

1 0 2 

) X 4 3 0 1 

1 4 X 5 0 15 

1 ) 5 X 2 3 Alewife 42 5 40 0 4 

American shad 0 0 

Sea lamprey 5 5 

Arnerican eel 24 9 

Banded . Ki llfish 1 l 

Three s pine 
stickleback 

Four spine 
stickleback 

Nine spine 
s tickleback 

11 5 

1 0 

0 0 

1 1 0 0 0 0 0 0 0 0 0 2 X 0 

20 15 0 0 10 0 

45 41 18 7 14 0 

6 6 2 0 4 0 

0 0 0 l 15 3 0 X 

1 1 0 1 43 4 0 19 

0 0 0 l 7 2 0 4 

16 14 4 3 7 0 0 0 0 1 14 2 0 12 

3 3 1 l ' 2 0 0 0 OO 3102 

7 1 o o o o· o o o o o o o o 

41 6 14 

18 2 

7 0 

14 4 

4 

7 

0 0 0 

l 0 

1 0 

0 0 

1 1 

0 

0 

0 

1 

43 7 14 

4 2 2 

0 0 0 

19 4 12 

X 7 1$ 

7 X 2 

1$ 2 X 

3 0 0 

0 0 0 

.,. . 

J 

1 

0 

1 

1 

2 

0 

0 

.. 

0 

0 

0 

3 

1 

0 

2 

c5 

0 

X 

0 

0 

0 

l 

l 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

X 
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FIGURE 1 . 

SPECIES 
CODE DESIGNATION 

BROOK TROUT 

BROWN TROUT 

ATLANTIC SALMON (FRY) 

ATLANTIC SALMON (PARR) 

SC ALE 
0 5 10 Mit.ES 
l======::;:::::==::t::::::::;:======;::::l 

5 10 KILOMETRES 

Distribution of Salmoni dae in t he Shuben~cad ie River s ys t em, 1968 a nd 1969 . 
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cobble and pebble substrates . Shade and instream cover . were 
usually poor or fair and aquatic vegetation was generally absent 
or poorly established (Appendix 11) . 

This species was found in only one maj or subsystem 
o-f the Shubenacadie River complex, namely , the Stewiacke River . 
iiithin the Stewiacke River,_ brown trout i·1e re captured as far 
dm·mstream as East Brook (Station 6) and as far upstream a,s 
Fulton Brook (Station 27) . They were also taken at eight 
intervening stations (Figure 1) . 

At lantic salmon (Salmo salar) 

Juvenile Atlantic salmon \vere most frequently found 
associated with American eels , lake chub, white sucker fry , sea 
la:!'.lpreys ( arrm1ocoetes ) and brook trout (Table 1 ). Water 

temperatures at the time of capture ranged from 26".1°c - 12.8°c 
Parr and fry occurred most f requent ly in runs and riffles over 

cobble and pebble substrates. Shade was usually rated poor 
or good and instream cover was generally rated fair or good . 
Aquati c vegetation was ordinarily absent or poorly establish.ed 
( Append:Lx 11) . 

Salmon fry were widely distributed in the Stewiacke 

River ; howeve r , in i ts small feeder strea~s , namely -
Ivieadow Brook (Station 1), Watering Brook (Station 5} ~ Fisher 
Brook (Station 8 ) , Tupper Brook (Station 15) , McCullough 
Brook (Station 16), Steepbank Brook (Station 18) 1 Chapline 
Brook (Station 26), and Sucker Brook (Station 27) salmon fr}r 
were not captured (Fi gure 1) . , Salmon fry were also exten­
sively distributed in Nine Mile River (Shubenacadie River 
system ). Of the nine sit es electroseined in this subsystem 
only Gru..rnbleys Brook (Station 3) and tJieadow Brook (Station 6 ) 

lacked î ry. In the re a ining four major subsystems (Five 
·.ile River, RyansCreek, St . ndrews Rive r , and Gays River) 
of the Shubenacadie River , the St. Andrews River had the 
widest dist ribution of salmon fry . Salmon f r y were only 
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captured in the lower reaches of Ryans Creek. Gays River and 

Five Mile River also contained salrnon fry (Figure 1). 
Salmon parr were widely established throughout the 

entire Shubenacadie Rive r system and were found in all of i ts 

major tributaries (Fi8ure 1). 

Lake chub ( Hybopsis plwnbea) 
Lake chub were most frequently f ound associated 

with Arnerican eels ,_ juvenile Atlanti c saL11on , 1.Jhite sucker fry , 
creek chub, and brook trout (Table 1). Water temperatures at 
the time of capture ranged from 26.i0 c - 14.4°C. This spe cies 
was generally taken in runs and riffles over cobble and 
pebble substrates when shade was good or poor and instream 
caver was fair or good. Aquatic vegetation was usually absent 
or poorly established (Appendix ll). 

Lake chub were widely s cattered throughout all 

major t ributaries of the Shubenacadie River system, including 

Five Ihle River, Ryans Creek, Stewiacke River, St . Andrews 
River , Gays River and ~Ti ne Mile Rive r (Figure 2). 

Northern redbelly dace (Chrosomus eos) 

Northern redbelly dace were most frequently 
associated ·with white sucker fry, creek chub, An1erican eels, 
lake chub and brook trout (Table 1). Water temperatures at 
the· time of capture ranged from 20. 6°c - l0.0°C. 'l'his species 

was usually captured in flats and r:i,ffle-runs, with cobble or 
pebble substrates , ·when shade was excellent or fair and in­
s t rearn cover was good or fair . Aquatic vegetation was 
generally abunda~t or absent (Appendix 11). 

This species was not widely distributed in the 
Shubenacad ie River syste!!l . Northern redbelly dace were 
captured in Five rhle Rive r (Station 2), St ewiacke River 
(Stations 1, 5, 18 and 19) , Gays River (Stations 3 and 7), and 
Hine Mile River (Station 3) . Thi s species was not encountered 
in St~ Andrevvs Ri ver or Ryans Creek (Figure 2)., 
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SP ECIE S 
CODE DESIGNATION 

LAKE CHU S 

CREEK CHUB 

NORT HE RN RE DB ELLY DACE 

c ·OMMON SHINE R 

GOLDE N SHINER 

BLACKNOSE SHINER 

SC ALE 
0 5 10 MILES 
l============*==r=======;::::1 
0 5 10 15 KILOMETRES. 

Distribution of Cyprinidae in the Shubenacadie Rive r syst em, 1968 and 196~ . 
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Co:n_r:ion shiner (Not rouis cornutus) 
Common s hiners were most often found associated 

with white sucker fry , An1erican eels , lake chub, and juvenile 
Atlantic salmon (Table 1) . fa ter temperatures at the ti ·ne 

6 0 0 'I' of capture r anged from 2 .1 C - 13 . 9 C. his s pe cies vras 

general ly captured in runs and riffles over cobble and 
pebble substrates, when stream shade was poor or fair and 
instream cover was good or fair . Aquati c vegetation was 
usually absent or poorly established (Appendi.x 11} . 

Common shiners were not captured frequently and 
their distribution within the Shubenacadie River complex 
1,'fas not wide spread . During the survey they v1ere taken in 
Ryans Creek , Stewiacke River , St. Andrews River , Gays River, 
and Nine ~'h le River (Figure 2). 

Golden shiners (Notemigonus crysoleucas) 
Golden shiners were most frequently associated 

with yellow perch , white perch , and brown bullheads (Table 

1 ). Water t emperatures at the time of capture ranged from 
22. 2°c - 21.7°c (Appendix 11 ). 

This species was captured only in l ake s on Green 
Creek (Station 1) , Gays River (Stations 5 and 6) and Nine 
Mile River (Station 8 ). None were captured in the s t reams of 
the Shubenacad ie River system (Figure 2). 

Blacknose shiner (Not rouis heteroleuis) 
These species ·was encountered only onr,e during the 

survey. It was captured i n a pool i'fith a mud and pebble 
substrate on Gays River (St ation 3) (Figure 2). At the 
time of capture the water tem:perature was 19.5°C. Shade 
was fair; instream cover was good , and aquati c ve etation 
was poorly established (Appendix 11) 0 

Yellow perch (Perca flavescens) 
Yellow perch were taken most ly in l akes bu ... some 

were captured in pool s and flats . Brm n bullheads and wh i te 
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suckers ·were its most common associates (Table 1) . \•la te r 

temperatures at the time of capture ranged from 23 . 3°c -
16.7°c (Appendix ll)o 

This species was f ound in lakes on Green Creek 
(Station 2), St . Andrews River (Station 1), Gays River 
(Station 5 and 6), and in fluv i al waters of the South Branch 
(Station 19, Stewiacke River) (Figure 3) 0 

-i'lhite perch (Roccus americanus) 

Wlli te perch were taken only in lakes and ·.-.rere 
most frequent l y found associa t ed wi t h golden shiners , 
yellow perch , brown bullheads and brook trout ( Table 1). 
\·fat er temperat ure s at the t ime of capture ra rl8: ed from 
23.3°c - 21.1°c (Appendix 11). 

This s pecie s was capt ured only in the lacustrine 
·:raters of Green Creek (Station 2), Gays Ri ver (Stations 5 
and 6) a nd Benne r y Brook (Station 1) (Figure 3). 

Brown bullhead ( Ictalurus nebulosm:;) 

Brown bullheads were most frequently taken in 
l akes and infrequently in streams. They ·were most often 
found associated with yellow perch , whi t e suckers and 

brook trout (Table 1) o Water temperatures at the time of 
capture ranged from 22.2°c,- 21.1°c (Appe ndix 11). 

This species was captured only occasionally ift 

the fluvia l waters of the Stewi acke River (Stat i on 22 and 

19) and in lacustrine waters of St . Andrews River (Station 
1 and 7) and Gays River (Stations 5 and 6) (Figure 3). 

1.füit e sucke rs ( Catostomus comme rsoni) 
Whi t e sucli:ers, usually fry, were most frequently 

f ound ass ocia t ed nth Ame rican ee ls, l ake chub, juvenile 
At l ant ic s a l mon, creek chub, and brook trout (Table l)o 
~:rate r teJiperatures at t he time of capture rang ed from 26ol 0 c -
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SPECIES 
CODE 

~ 

œ 

0 

0 

DESIGNATION 

YELLOW PERCH 

WH ITE PERCH 

BROWN BULLHEAO 

WH ITE SUCKER 

SCALE 
5 10 MILES. 

10 1!1 KILOlllETRES 

FIGURE 3o Distri bution of Perc idae, Serrani dae , Ic alur idae and Ca osto~idae in th e 
Shubenacadie River s s tem , 1968 and 1969: 
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0 10 . 0 C. ~fu ite sucker fry were most frequently taken in runs 

and riffles over cobble and pebble substr ates , when shade and 
instream caver were good or poor . Aquati c vegetation was 
usually poorly establi shed or absent ( Append i x 11). 

This species is wide ly scatt e r ed thr oughout the 
e.ritire Shubenacadie River system. It was captured i n 
lacustrine waters of Green Creek (Station 2) , St . Andrews 
River (Stations 1 and 7) , and Nine .Mile River (Stat ions 7 ,. 8 , 
and 11), and in fluvial waters of al l major subsystems within 
the Shubenacadie River complex (Figure 3) . 

Alewife (Alosa pseudoharengus) and American shad (Alosa saPi­

dis sima ) 
These species -i·rere taken infrequently in l akes and 

strearns and usually as fry. Water tempe rat ures at the time of 
ca~ture ranged f rom 23 . 3 - là . 5°C (Appendix 11). 

Alewives have become established in the Stewiacke 
Ri ver and ·were captured at Stations 2 , 7, 9, and 22 . This 
spec i es was also taken in lakes on St . Andrews River (Station 

1) and Gays River (Station 6) . Alewives were found in fluvi al 
waters of Iine Mile River (Station 1) and on the main Shubena­
cad ie River below Grand Lake (Station 1) (Figure 4). 

A..rnerican shad were captured in the Stewiacke River 
(Station 7) and Nine Mile River (Station 1) (Fi gure 4 )~ 

Sea lamprey (Petromyzon marinus ) 
Sea lampreys (mainly ammocoetes) . were ·taken mo.st 

îrequent ly in runs and riffles over pebble and cobble substrat es 
i:.0;hen shade and cover were either f air or poor (Appendi x 11) . 
They were most frequently captured along ·with Atlanti c salmon 

0 0 . 
fry , at wate r temperatures ranging from 26 .1 C - 12 . 8 Co 

Aquatic vegetation was generally absent or poorly established 
( Appendix 11 ). 

Sea larnprey l arvae were ca9tured at many locations 
on the Stewiacke Ri ver and St . Andrews Ri ver . Hine i':lile River 
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SPECIE S 
CODE 

SC ALE 

DESIGNATION 

ALEWIFE 

AM ERICAN SHAO 

SEA LA MPREY 

AM ERICA N EE L 

0 5 10 MI L ES 
~l======:::;====±' ==~.======::::;::::11 
0 S 10 1

1
5 KIL OMETRE S 

F IGUR~ 4. Di stri buti on of Clu eidae, Petrom zontidae, and Anfu illidae in the Shube­
nacadie River svstem, 1968 an lq6q . 
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a l s o contai ned members of th i s s pecies (Fi gure 4) . 

Ameri can eels ( An.gui l l a r ost r ata ) 

Thi s spec i es was most i requently found a s s oc iated 

\-dth j uveni le At l anti c sal mon, 1vhi te sucker fry , l ake chub , 

brook t r out and sea l~. prey l a rvae ( Table 1 ). Wat er t emper ­

atures at the time of captur e ranged f rom 26 . 1°C - 10o0°c . 
They were :nost f requently captured i n r uns and riff l e s over 
cobble and pebble subst rat es ·when shade was poor or good 

and inst r eam cover ·was poor or fair . Aquat ic veget.at ion 
-ua ried ·wide ly in abundance ( Appe nd i x 11). 

A'ne r i can eels were widel y scatte r ed th r oughout the 

Shubenacadie River system and were f ound i n all maj or 

subsystems , including - Five ?.!ile River , Ryans Creek , St. 

Andrews Ri ve r , Gays Ri ver and Nine t'Iile Ri ver (Fi13ur e 4 ) o 

Banded killfish (Fundul us diaphanus) 

Banded killf ish we re most f r equently associated 
i:Iith white sucker f r y , American eels , juvenj_ le At l ant ic sal mon 

a.nd br ook t rout (Tab l e 1) . Water temperature at the t i me 
0 0 0 m of captur e r anged f r om 24 . 1 C - l o . O C. lh i s species was most 

frequently taken in runs and riffles over cobb l e and pebb l e 

substrates vrhen str eam shade was poor or fa ir and inst ream 

cave r was fair or good . Aquat i c veget ation was usua l l y 

absent or poor l y established (Appendix 11 ). 
Banded kill f ish are present but not widely 

distributed in Stewiacke H.ive r , St . Andrews River , Gays Ri ver , 

Fine Ir.ile River , and in the mai n Shubenacadie Rive r (Figure 5 ). 

T'nree s pine sti ckleback (Ga.sterosteus a cul eatus ) 

Th is s pe cies Nas f ound most f r equent l y as sociàted 

',1ith Ameri can eels , juvenile Atlant i c salmon , l ake chub and 
vrhi te suc ker fry (Table 1 ) . Wat er temperatures at the time of 

capt ure ranged îrom 26. 1°c, - lO . o0 c . Three s ~ine st ickl ebacks 
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SP EC ES 
CODE DESIGNATION 

BANDE D KILLIFISH 

THREE SPINE STICKLEBACK 

FOUR SPIN E STICKLEBACK 

NINE SPI NE STICKLEBACK 

0 

SCALE 
JI 10 MILES 

ol===::::::;::s =::::t=,:;:. ===:;:,•::::l Kil OMETRES 

FIGURE 5o Distribution of Cyprinodon~idae and Gas teroste idae in the Shubenacadie River 
system , 196$ and 1969. 
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were generally captured in runs and riffles over cobble and 
pebble substrates , when stream shade was poor or good , and 
instream cover was poor or fair . Aquatic vegetation varied 
wide ly in abundance (Appendix 11). 

This species is fairly we ll distributed in the 
Stewiacke River. It was also found in St. Andrews River and 
Gays Ri ver but not in Ni ne 1Iile Ri ver , Fi ve Hile Ri ver or 
Ryans Creek (Fi gure 5). 

Four spine stickleback (Apeltes guadracus) 
Four spi.ne sticklebacks v.rere most often associated 

with juvenile Atlantic salmon , lake chub , ·wh ite sucker f r y ,_ 
and Ame rican eels (Table 1), Wate r temperatures at the time 

of capture ranged from 22 . 8°c - 15.0°c . They were taken most 
frequently in runs and riffles over cobble and pebble 
subst rates 1-:here aquatic ve ~etation varied greatly in 
abundance (Appendix 11) • . 

This species was present , but not we l l distributed 
in the Stei;.viacke River. It was not captured e)_sewhere within 
the Shubenacadie River complex (Figure 5) . 

Nine spine stickleback (Pungit ius pungitius) 
The nine spine stickleback was captured only once 

throughout the survey in Nine !file River (Station 4). It 
was not taken at any other location on the Shubenacadie River 
system (Figure 5). Habitat conditions were not recorded 

Fish ·census 
Population indexes of Atlantic salmon fry at 

e i ?;ht locations on the Ste1.ll[i acke River resampled in 1969 
(Fi g . 6 ), vrnre generally lowe r than in 196$ , whereas parr 
i ndexes ~ere hi gher than the previous year (Table 11) . This 
was true for bath the main Stewia cke River and its tributaries . 

Atlantic salmon fry indexes~:' for 1968 and 1969 

averaged 67 . 2 and 5408, respectively. Sal~on parr indexes 

:;: Index is us ed to mean numbers/100 sq. yds . 



Î 
N-

L' IGURE 6 0 

locat ions o 

ELECTROSEINING STATIONS 
CODE YEAR 

1968 

0 1969 

SC ALE 

0 5 10 15 MILES 

0 5 10 15 20 24 KILOMETRES 

T.G.K. 

Shubenacadie River system, Nova Seo i a , showin~ t he 1968 and 1969 Fish census 



TABLE I I . Comparison of 1968 and 1969 juvenile Atlantic salmon population indexes, 
and their relationship to the total population index of other associated species, 
Stewiacke River. 

L o c a t i o n Station 
Number * 

1968 

Date 

1969 
vr} .!\,. """1. 

Stewiacke River ' 21 

• p 
Stewiacke River 

. () 

Stewiacke River 

Pembroke River 

Little River 

Otter Brook 

Rutherford Brk. 

Goshen Brook 

Average 

* See Fig.6 

24 

2 

23 

4 

13 

11 

14 

July 9 Aug. 28 

10 July 2 

11 Aug. 14 

15 13 

Sept 10 15 

16 29 

17 12 

17 19 

Population index, number 
per 100 sq. yds: (83.6 
sq. m.) 

Ratio of 
juvenile 
Atlantic 
salmon to 
other species Fry Parr 

1968 

84.0 

173.1 

33. 4 

92.2 

38.8 

21 .7 

30. 1 

64 .5 

67 .2 

1969 1968 

34,. 9 

227.6 

5.7 17,.0 

40.8 17.9 

18 .1 9.3 

46.7 5.6 

11 .4 16.1 

53.2 78.2 

54 .8 18 .0 

1969 1968 

7.5- 13.9 

6.7 . 25.3 
t,.) -

4.6 0.9 

28.3 5.6 

24.6 0.2 

26.5 0.6 

29.5 0.8 

38 .. 1 1.8 

20 ;7 6.1 

1969 

1.4 

12.0 

0.2 

0.4 

0.1 

0.7 

0.9 

1.6 

2.2 

·., 
N 
+- ' 
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f or the respect i ve years aver aged 18 .0 and 20 .7 (Tab le 11) . 

Salmon parr densities decreased in 1969 at stations 
2 (main Stewiacke River) and 14 (Goshe n Br ook) but increased 
at the rema ining six sit es r esampled (Table 11). 

Compet ition and/or predation from fish s pe cies 
associated with juvenile Atlantic salmon, as i ndicated by 
the ratio of juvenile Atlant ic saLmon t o associated species 

was ,.,.enera lly lower i n 1968 than 1969 . The r a t io of juvenile 
Atlantic salmon to ass ociated s pecies averaged 6 .1 : 1 in 
1968 and 2.2 : 1 in 1969 (Table 11). 

Salmon fry indexe s on the main Stewi a cke Rive r 
decreased in 1969 at stations 2 and 21 but increased at 

station 24. All of the tribut ary s t rea.ms res a.11pled; except 

Otter Brook (Station 13) , shovrnd dec r e a.sed nu:nber s of fry in 
1969 (Table 11 ). 

Salmon parr densit ies decreased in 1969 at stations 
2 (main Stewiacke River ) and 14 (Go shen Brook ) but increas ed 
at the six other sites that we re resampled (Tab le 11). 

Atlantic salmon fry indexe s r anged fro:n 104. 6 to 
5.9 on the main Stewi a cke River iri 1969 and f r om 53.2 to 
11.4 i n its tributary streams . Stat ions 20 and 24 had the 
highest densities of fry 104 . 6 and 22?.6/100 sq . yds ., 
r espective l y . The average fry density for the nine l oc ations 
sampled was 60 : 3 fry/100 sq. yds. (Table 111) . 

Salmon parr indexe s were lovr in the main Stewiacke 
Rive r with a range of 7 .5 to 4.4 ; however, high parr dens ities 
prevaileà in i ts tributary streams and ranged from 38 .1/100 
sq ~ yds. at Goshen Brook to 24 . 6/100 s q . yds. in Little Rive r 
(Tab le lll)o 

Brook · trout were not numerous at any of the sampling 
locations , averaging 0 . 9 fry and parr/100 sq. yds . (7ab le 111). 

Bro'v'm trout , thou,.,. h not widely distri bu t ed , had 
an average density of 3.3 f r y and 102 parr/100 sq . yds . (Table lll)o 



TABLE III. Population indexes, nurnbers per 100 sq . yds . (8 3. 6 sq. Jn ) / of garoefish and non~ga.mefish, and the relation-
ship of the game f ish index to the popul ation index of associate d species , Stewiacke River s ystem, 1969. 

(!) (!) Q) 
~ 

~ ~ ~ 
0 H ~ u u u ~ ru ru ru Q) 0 n3 

·..-! •..-! ro .... :> 0 ...... 0 

~ 3: M 3: ...... H 3: 0 
(!) Q) 0 CD Q) ~ CQ Q) M 

Location .µ .µ ~ ~ .µ .µ CQ 
s:: Cil Q) 

Cl) tl) 1-1 0 Cil <Il 
14 1-1 Q) ~ 1--l 1-1 1-1 r-i <Il H 1-1 

.c: s:: <Il Q) °' s:: (!) s:: Q) .r:: 0 ~~ 
s:: Q) .µ 

...... :> .µ 
·ri :> ....-f > .µ 0 ·.-! > .µ rn 

::l H Q) ....-f ('lj ...... ...... 0 ('lj .... .µ Ill 
n3 ....-f <Il ....-f 

~ :î: ~ 0 
~ a:; :?: ~ p:: CQ Il< ~ ::E: ~ H H 

Station 20 24 11 23 2 4 14 21 13 Q) 

nurnbe r * > 
July July Aug. Aug . Aug. Aug. Aug. Aug. Aug. ,cl! 

Date 1 2 T2 13 14 1 5 19 28 29 

Gamefish 

Atlantic salmon 
fry 104.6 227.6 11.4 40.8 5.7 18 .l 53.2 34. 9 46.7 60.3 
parr 4.4 6.7 29.5 28.3 4 .6 24.6 38.l 7.5 26.5 18.9 

10 
Brook trout ()'\ 

fry 2.5 4.3 0.9 
parr 0.3 7.6 0.9 

Brown · trout 
fry 0.9 1.9 13.8 12.8 3.3 
parr 0.1 5.3 5.6 l. 2 

· subtotal 110.0 236.5 40.9 69 .1· . 10. 3 . . ·42. 7 120.5 42.4 95.9 85.4 

Non- gamef ish 

Cyprinidae 0.8 0.6 2.0 1.3 180.6 0.2 5.0 21.2 

Sticklebacks 0.3 0.8 1.0 1.2 8.0 1.4 

American eel 47.7 17 .4 46.3 28.0 29.3 113 .2 26.4 31.2 20.2 40.4 

White sucker 0.8 0.3 7.4 12.0 45.9 7.4 

Subtotal 49.3 17 .4 47.2 37 . '7 4"3. 4 340.7 27.6 31.4 33. 2 . 69.8 

Gamef i sh /non-
0.1 4.4 i .4 2.9 2.9 gamefish ratio 2.2 13 .6 0.9 0.4 0.2 

* See Fic ,f 
1 
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Arne rican eels were strongly represented at all census 

locations , averag ing 40 . 4/100 sq . yds . (Table 111). 
Compet ition and/or predat i on for gamefish 'l:ras high 

at stations 2 , 4, 11 and 23 as indicated by low gamefish/non­
gamefish ratios (Tab le 111); however , juvenile . tlant:tc salmon 
predominated at stations 13 , 14, 20 , 21 and 24. (Table 111) . 

To determine the presence and semiquantitative 
abundance of gamefish and non-gamefish in the Stewiacke River, 
spot checks were made on 13 of the river 's tributary st r eams . 

Barrier nets we re not used and ten minut es of electrof ishing 
effort were expended in collecting the fish samples . The 

f ollm-ring stations are ranked according to the numbers of 
sal::non fry captured - Nevrt on Brook (32 )~~, Fulton Brook (22 ), 
Chapman Brook ( 16) , East Brook ( 8) , and Cox Brook (6}. 
(Table IV). Salmon parr were most numerous in Fulton Brook 
(46 ), Cox Brook (3 8 ), Chapman Brook (3 5 }, Nm•rton Brook (31), 

and Eas t Brook (21) (Table IV ) . 

Brown trout were not abundant at any of the 13 
stations spot-checked . Six brown t r out 1vere captured in 10 
minutes of electrofis11ing effort in Fulton Brook (Table IV) . 

Brook t rout were very plent i ful in Tupper Brook 
(62), Fisher Brook (61), and McCullough Brook (57) (Tab le IV ). 

In 1969, tributary streams of the Shubenacadie River, 
excluding the Stewiacke River , had average salmon fry and parr 
indexes of 33.9 and 16.6, respectively (Table V) . The density 
of salmon fry ranged from 2.6/100 sqo yds. in Gays River , 
station 1 , to 13 5·0 7 / 100 sq. yds . in Nine ?.J:ile Ri ver, station 
10 (Table V). Salmon parr indexes ranged from 6.7 on the 
main Shubenacadie River , station 1, to 67 .o in lTine Mi le 
River, ·station 10 (Tab l e V). 

During fish census investigations on the Shubena­

cadie River (excluding the Stewiacke River) brook trout 

>:' The figure s in brackets re presant the numbers of fish 
captured in ten minutes of electrofishing effort . 



Location 

Five Mile River 
Latties Bk . 
Burton Lake 

Greens Cree k 
Ryans Creek 

Rose Bk . 
MacPhee Bk . 
Ryans Creek 
Spring Bk. 

Stewiacke Hive r 
Meadow Bk. 
Field Bk . 
'latering Bk . 
East Bk . 
Fisher Bk. 

Cha pman Bko 

Tupper Bk. 

TABLE IV. Numbers of br ook t rout , brovm t r out 
and At lantic salmon fry and par r captur ed 
during ten minute s of electrofj_sh ine effort, 
Shubenacadie River system, 1969. ':' 

Station Brook Brown 
Number ... , .. ..... trout t r out .. , .. ...... 

.. 1 .... • . .. • ... 
"1"'1"' ""1" 

1 1 0 

Run 2 1 0 

1 1 0 

l 0 0 

2 13 0 

3 2 0 

4 0 0 

5 14 0 

1 1 0 

3 0 0 

5 10 0 

6 5 2 

8 61 0 

10 0 1 

15 62 0 

McCullough Bk . 16 57 0 

Ste epBank Ck. 18 9 0 

Atlantic salmon 
f r y narr 

l+ 7 59 
0 0 

1 33 
2 3 
0 1 l\.) 

0 1 
œ 

0 0 

0 0 

0 1 

2 () 
/ 

0 2 

8 21 
0 10 

16 35 
0 4 
0 0 

0 0 



Davis Lake Run 19 12 0 0 0 

Newton Bk . 25 0 1 32 31 
Fulton Bk. 27 0 6 22 46 
Cox .Bk . 28 0 0 6 38 

St. Andrews River 
Main River 2 0 0 4 36 
lallace Bk . 3 29 0 0 18 

Main Rive r 4 0 0 24 17 
.Main River 5 0 0 12 31 
Main River 6 0 0 0 12 

Gays River 
McLean Bk. 6 0 0 0 12 

South Branch 3 0 0 3 7 
N 

'° 
Ervin Bk. 4 0 0 0 3 
Pond Bk. 7 0 0 0 0 

Barney Bk . 1 0 0 0 3 
Mill Bk . 1 0 0 0 0 

Ke y Bk . 1 0 0 1 4 
Nine Mile River 

Gr ants Bk . 2 0 0 16 11 

Grumbley Bk. 3 3 0 0 0 

Captain .McPhee Bk. 12 4 0 27 18 
Beaver Brook 1 10 0 0 0 

Average 7.97 0.27 6.02 12,43 



Barr ier net s were not used And 0 11 1 one sween was ~ade , 
See Fi~ure 1. 
Streams enter ing d i re ct l y i n1o the ma in s t em of t he Shubena cad ie Ti i rer 
are set off from the t ributar v strea s i ndent ed be l ot 1he~ and a r e li s ted 
in order f rom the mout h t o th~ or i ~in of i he rive r . 



Location 

Station 
flil.imber ** 

Date 

Game fîsh 
Atlàutic 
saloon 
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TABLE ·v . Population · indexes, numbers per 
100 sq. yds . (83.6 sq. m. ) of game fish and 
non-game fish, and the relationship of the 
gamerish index to the population index of 
associated species, Shubenacadie River 
system*, 1969. . 

1 

Aug . 
8 

5 1 

Aug . Aug . 
18 . 21 

9 

Auo- . 
21 

- · • 
~ 
ÇQ 

()) s:: 
r-1 (tj 
ti bl) 
. "!. ..-1 

Q) ~ t 
t:: > ro 
..-1..-fO 
!2; P::-

10 

Aug . 
22 

2 

A~ .. 
2b 

f ry 
parr 

43.4 6.3 2.6 11.1 135.7 4.5 33 . 9 
6.7 10.9 7.6 7.6 67.0 16.6 

Brook trou~ 

f ry 
parr 

70.0 
66.3 

Subtotal 50.l 17.2 10.2 18.7 339.0 4. 5 

Non-game f ish 

Cyprinidae 19.7 
Sticklebacks 
American eel 75.9 
White sucker 0.3 
Banded Ki l l.fish 1.1 

2.7 
o.6 

74.5 
15.J 

6.8 151.9 

85 .3 41.1 
11.:-. 7 20.3 
7.6 0.8 

1.0 8.6 

7.0 46.6 
à .2, 
3.? 

Subtotal 97.0 93.1 ll4.4 241.l 8.0 67 . 1 

Grune fish/non- 0.5 0.2 0.1 0.1 42.4 0.1 
game fish ratio 

* The Stewiacke River is not included. 
** See Fig . 6 

11.7 
. 11.0 

31.8 
0.1 

55.1 
9. 8 
2.2 

7. 2 
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were captured only onc e ,. and in ext remely l arge numbers , in 
Carrigan Brook , a tributary of the Ni ne ~ile River (Station 
10 ). At this location, the brook trout fry and parr indexes 
i·re re 70 . 0 and 66 . 3 , respe ctively (Table V) . 

Arne rican eels and cyprinids were abundant at 
nearly all of the fish census stations on t he Shubenacadie 

River, averaging 55.1 and 31. 8/100 s q. yds ., respe ctively 
(Table V) . 

Competition and/or predation for gamefish was 

h i gh a t stations 1 (main Shubena cadie River ), 2 and 5 (St . 
Andrews River), 1 (Gays River) and 9 (Nine ?iile River ) as 
i ndi cated by the low gamefish/non-gamefish r at ios at these 

locations ( able V). 

Spot che cks at 24 stations on the Shubenacadie 
River (Stevdacke River excluded) system r eve a l ed t he presence 
of relatively large numbers of sal mon f ry in Five Mile River , 
Station 1 ( Li-7))~ , St . Andrews River, s t at ions 4 (24) and 5 (12) 1 

and Nine Mile River , stations 2 (16 ) and 12 (27) . Sal mon 
parr we r e numerous in Fi ve I.Iile Ri ver - stat i on 1 ( 59) , 
Gre ens Creek , station 1 (33), St . Andrews River, stations 2 
(36 ), and 3 (18 ), 4 (17), 5 (31) and 6 (12) and Nine Mile 
Rive r, stations 2 (11) and 12 (18 ) (Table IV and Figure 1). 

Brovm trout we re not abundant at any of the locations 
that were s pot checked. Brook trout were fa irly numerous in 
Ryans Creek , station 2 (13) and 5 (14), St . Andrews Rive r, 
station 3 (29) and Beaver Brook , station 1 (lO)o 

• 

):<The numbe r s in brackets indicate t he number of f ish caught in 
10 minutes of e l ectrofishing effor t o 
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Studies of Juvenile At l anti c Sal mon 
Sal mon parr 

Age and length composition 

A comparison of the length f re quency distributions 

of salmon par r sa. ~npled during August and Septe:nber of 1969 
indicates that the distributions a r e s i milar i n Stewiacke 

River and Shubenacadi e River . Parr ranging f rom 7:0 - 8.9 
cm pr edominated i n both sys t ems (Tab l e VI ). Parr 6 .0 -
6. 9 cm and 11 . 0 - 11 . 9 cm were s carce in both syster s . 

Length frequency dist ributions of salmon parr in the Ste ­

wi a cke River wer e different in 1968 and 1969 (Tabl e VI) . 

In 1969 parr ranging from 7 . 0 - 7. 9 nredomi nat ed wh ile in 

1968 parr in the 9. 0 - 9.9 cm lengt h range were prevalent . 

This phenomenon is partly due to the f act that the 1968 
statistics refer mainly to parr that were smnpled in 

September . 

Age f r equency distributions of At lant ic salmon parr 

in 1968 and 1969 f or the Stewi a cke Ri ver were qui te si. ila r 
i n both years wit.h age 1 parr pr edominating (Tab l e VII ). 

Over 75 per cent of the parr sampled in the Stewia cke and 

Shubenacadie River syste:ns (both years) were age 1 (Table 

VII). Age 3 parr were sc~rce . The age frequency distribu­
t ions of parr in both systems were similar in 1969. In 

Stewiacke River 84 . 6 per cent of the parr sampled were age 1 

as compareq to 83.0 per cent in the Shubenacadie River 
(Table VI I). No age 3 parr were saJnpled i n 1969. 

Growth 

The obse rved growth of parr in the Ste1.vi acke Ri ver 

varied in 1968 and 1969 . Age 1 parr showed the mos t varia­
ti on , some of which is partly due to l ater sa:JT,ùing in 1968 
(Table VII I ). A0 e 2 parr showed the smal lest var i at ion in 

growth in bath the Ste1:d acl'e and Shubenacadie Ri ver s ys t em 

with a total variation i n l ength and weight of 10. 3 - 10 . ? c 

and 14 . 1 - 14 . 4 g , respe ct ively . Parr ca,tured in bot h 
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TABLE VI . Length frequency distribution of Atlantic salmon 
parr, Shubenacadie River system, 1968 and 1969. 

Fork length 
Stewiacke River Shubenacadie River 

class - c.m. 1:968* 1969 1969 

6.0 - 6.9 2 2 .1) 6 ( 7.6) 3 ( 5. 7) 

7.0 - 7.9 7 7. 5) 26 (32.9) 17 (32.1) 
1 

8.0 - 8.9 21 (22.3) 21 (26.6) 13 (2 4.5) 

9.-0 - 9.9 29 (30.8) 1 0 (1 2. 7) 7 ( 13 • 2) 

10 .0 - 10.9 22 \23. 4) 1 4 (17 .7) 13 ( 24.5) 

11.0 - 11 .9 7 ( 7. 5) 1 ( 1. 3) 

12·. 0 - 12.9 5 5. 3) 

13.0 - 13.9 1 ( · 1. 3) 

14.0 - 14.9 1 ( 1.1) 

Total 94 79 53 

* The numbers in brackets are percentages. 
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TABLE VII . Age frequency distribution of Atlantic salmon 
parr in the Shubenacadie - River system, 1968 and 1969. 

Age 

1 

2 

3 . 

Total 

Stewiacke River 

. . 1 .9 .. 6 .8 .* . 1 9. 6. 9 

8"2 

19 

2 

103 

(7 9 • 7 J 

(18. 4) 

( 1.9) 

22 ( 84.6) 

4 (15.4) 

26 

* The numbers in brackets are percentage s 

Shubenacadie . 
River 

1 9 6 9 

44 (83.0) 

9 (17.0) 

53 
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s.rstems during 1969 had a P-r and average l ength of 9 . 2 cm. 

Parr avera ed 14 .1 g in the Stewiacke River and 14 . 4 g in 
the Shubenacadie River i n 1969 (Table VIII ). 

Sal. on smolts 
Smolt run 

Smolts did not commence emmigr at ing from Ruther­

f ord Brook bef ore t he aver age dai ly wat er temperature 
reached l0 . 3°C on .M:ay 12 (Fi gure 7) . 'rwo minor runs (peaks) 

occurred on May 26 and 30 , and one on June 13 . The f'irst 
,, inor peak in the smolt run took place on the th ird sub­

siding .fay freshet and t he major run occurred on June 5 

when 490 snolts ·were captured . On th is date ,. a ver a e daily 
. 0 . 

wate r t emperatures re a ched 13 C and a s mall freshet wa s 
taki ng pl ace. 

Smolts began em:ni grating- from Pembroke River on ~ 
?-1Iay 1 lhen average daily water temperatures reache l. 9°G. 

Four minor peaks occur red in this run on lfuy 1$ , 20 , 27 , 
and June 7. The ma jor smol t emmi gration took pl a ce on June 
5 when the aver age 1vate r temperature reached 15 . 6°c (Fi gure 7) o 

Product i on 

Rutherford Brook produced t he larges t number of 
smolts . Twenty- three hundr ed smolt s 1,veigh i ng 42 .3 kg ( 93 .1 
lbs .) passed t hrough .t he smol t trap on this strea and 

1, 509 smolts we i ghing 22.2 kg (48 .8 lbs.) passed through 
the tr~p on Pembroke River (Table IX). 

I f the se figures are adjusted f or the smol ts 
unrecorded Nh en the traps 1.vere out during high ·mter (by 
tak i ng the average of the number of s mol t s f or t he day 
previous to the net be in out and t he cat ch for the day 
f ollowi ng reinstallati on of the net and mult i plying th i s 
numbe r oy the number of days the trap vms out) , the smolt 

pr oduction for Ruthe rford Brook and Pembroke Ri ve r is 2 r332 
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TABLE I -• Production of At l ant ic salmon 
s molts in . Pembroke River and RutherÎord 
Brook , Stewiacke Hiver system, 1969 . 

Production 

Lo cation Actual Ad .iust ed ~:< 

Pembroke River 
Rutherford Brook 

Humber 

1 , 509 
2 , 300 

Biomass 

22 . 2(48 . 8 ) 

42 . 3( 93 .1) 

Number Bio ass~<i.< 

1 , 596 23 . 7(52 . 1 ) 

2 , 332 42 . 9( 94 . 4) 

'!:: Production adjt1sted for da:,rs vvhen t he t r ap was not oper ating 

due t o high wate r. 
** Biomas s i s expressed in ki lograms ; pounds a r e in bracketso 
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smolts (42 . 9 kg ) and 1,596 smolts (23 . 7 kg ) , res pe ctively . 

Grovrth 
In Pembroke Ri ver age 1 smolts averaged 9. 8 c_ 

in l ength and 10 . 2 g in we i ght . IJo age 1 smolt s ·were t aken 
in Ruthe r f ord Brook. Age 2 smolts had nearly equivalent 
average lengths and weights in both strea~s - 11.2 cm and 
15. 8 g in Per:ibroke Ri ver and 11.5 cm and 16 0 g in Rut her­
ford Brook (Tab l e X). The gr mrth of age 3 smolts vras also 
quite si ilar in both s t reams. Age 3 smol t s avera0 ed 12 . 5 
cm i n l en6t h and 20 . 9 g i n vmight in Pe:nbroke Ri ver , a nà. 

12 .7 cm and 18 . 6 g in Ruthe rford Brook (Table X) . On an 
over all bas is smolts were sli ghtly smaller in Pernbroke 

River, averaging 11 . 3 cm and 16 . 2 g , than Rutherford Brook 
where t hey averaged 12.2 cm in l ength and la.6 g in weight 
(Table X ) • 

.F' ork l ength and vie i gh t we re hi ghly correlated at 
r = 0 . 993 and smolt we i ght can be ca lculated f rom the r ela­

tionshi p Y = 29 . 41 + L~ ~02 X ·where Y = weight in grams and 

X = fo r k length i n centimeters (Fi gure 8) . Fork length can 
be converted to total length by us i ng Lhe relationsh i p Y = 
0 . 79 + 1. 02 X where Y= total l ength and X = fork length in 
ce nt i meters (Appendix III ). 

Coefficients of condition f or smolts of similar 
age and length r ange were only significantly different 

f or Pemb roke River vs Rutherford Brook fernale s (t. 65 = 2.3756)0 
Within stream variation was only slight and r anged from 
K = 1.01 + 0 .04!:~ (lifa l e s) t o K = 1 .04 + 0 .14 (Fernales) in 
Rutherford Brook . In Pembroke H.i ver ~na l es averaged 1. 08 + 
0 ~10 and femal es averaged 1.11 + Ool5 (Table XI ) . It is 
concluded that ne i ther strearn offers bet te r hab itat cond itions 
than t he other . 

* The + values are standard deviations of t he rnean . ~ ork 
l ength- vras used in calculat ing K (t he coeffi ci ent of condit ion J 0 
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TABLE XI. Mean coefficients of condition of 2-year old 
Atlantic salmon smolts in the 11.0 - 11.9 centimeter 
length class for Pembroke River and Rutherford Brook, 
Stewiacke River system, 1969. 

Location Mean coefficient of condition Number ** 
Males Females of f ish 

Rutherford 
+ + Brook 1. 01 - 0 .04 1 .04 - 0 .14 31 (80 .6 ) 

Pembroke + + Brook 1.08 - 0.10 1 .11 - 0 . 1 5 81 (77 . 8) 

* 
** 

The ~ values are standard deviations of the mean. 

The nurnbers in brackets are percentages of females. 



- 44 -

Age , length and sex composit ion 
~ ge 2 smolts in the 11 . 0 - 12. 9 cm length r ange 

predominated in the smolt run of Pe:nbroke Rive r and Ruther ­
ford Brook ( Tabl e XII) . ge 1 fish cont ributed 1 . 7 perc ent 
of the tota l s molt ru.n in Pembroke River . 'l'his a~e group 
-.-ras not represented i n t he Rutherford Br ook smolt run . Age 
3 smolts made a greater contri buti on t o t he smolt run of 
Rutherford Brook ( 26 .• 9 per cent ) t han in Pembroke Hi ver 
(6 . 6 percent ) (Tab l e _, II ) . 

On an overall basis 24 . 1 pe r cent of Pembroke 

River s . olts were males as compared t o 22 . 6 per cent for 
Rutherford Brook smolts (Table _III ) . Fema le smolts were 
dominant in bath strea, s and i n all age groups (ie. age 1 , 

2 and 3) examined ( Table XIII ) . 

Exploitation and Vital Statistics of Atlant ic almon 

Commercia l drift ne t f ishery 
Size and age composit ion of cat ch 

Of the salmon ca"!_)tured in 12 . 5 cm (5 inch) 

stret ched mesh , fish rane ing from 70 . 0 - 74 . 9 cm aged 4 
and 5 predominated (Table XIV ) . The average fork le ngth. and . 
·weight of all salmon collected in this size mesh was 68 . 7 
cm and 4.0 ku , respectively. Over 65 per cent of salmon 

t a.ken in the 12.5 cm mesh measured between 50.0 and 79.9 
cm. Th is mesh size sampled fish between 50 . 0 and 89. 9 cm, 
aged 3 to 6 years . The average length and weight 6f a ge 3 
fish were 53 . 0 an~ 1 . $ kg while the res pec t ive length and 
we i ght averages for age 6 salmon were 77 . 6 cm and 5. 6 kg 
(Table XI V) . 

The sarne l ength and a .c?; e range of sal non T:ih i ch 
dominat ed the catch t a~e n in 12 . 5 cm stretched mesh also 
pr edominated in the 12.S cm (5 l/a i nch) me sh size (Table 
XV) . 'ï'he 12 . 3 c mesh size sarnpl ed fish between 45 . 0 and 

59.9 cm a0 ed 3 to 7 ye ars . All s al rnon taken in th is me sh 
size averaged slightly longe r and heavier than those taken 



Fork length 

class - crn . 

9o0 - 9. 9 

10 .0 - 10.9 

11.0 - 11. 9 

12 . 0 - 12.9 

13 .0 - i; . s~ 

llroÜ lJi. 0 9 

'l' otal 

TABLEXII. Age a nd length corn~ sit ion of Atla ntic 
salmon smolts in Pembroke River and Rutherford 
Brook , Stewiacke River system , 1969 . 

Pembroke River Rutherford 
---·-~ .. __ ., __ .. . _ 

Number Age Numbe r 
of fishX.' 1 2 3 of f ish 1 

---
6 ( 3o3) 1 5 1 1.1) 

37 (20.4) 2 35 7 7 . 5 ) 

86 (47 .5) 82 4 31 (33.3) 

47 (26.0) 42 5 33 (35.5) 

5 2 . 8 ) 2 3 18 (19. 4) 

3 ( 3.2) 

181 3 166 12 93 0 
(l o7) (91 . 7) (6.6) 

·'· 'l'he nu111bers i n brackets are percentages of the t otal ntunber .,. 
each stream . 

Brook ---
Ao:e 

2 3 

1 

7 +-
\.J1 

29 2 

25 8 

6 12 

3 

68 25 
(73 .1) (26 . 9) 

sampled in 
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Tot :~ l 
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TABL_. XIII. ue:\: r.::.. .. ios - ~'or d i .1:i'2re .. 1t a 6 e 
cl .~.1. LJ l~es o~~ i.·~lJ.·_-!.·:.:ic E3·3.2- ~'=' ::. 1 - .i :-- J_·lJ s i11 
-· .., lJ - J ,ro ~ ,,, . .. . -.n -- · ·1· ... . ,.! .'.,,":'.) r=",-.,~ - 1 ......... n ,·-
•. ·- .L 1 ·'- - -•..L V'- " .L .. C ~ . L· , _ . . '-'L '-L !.) U~"- ) 

.::3te~, 1ia c :_e __ hcer 2:rstc~~1 , 196,. 

-- ----------
Ruther fo rd Brook 

~ ~u-;1b e r of 
fisl.1 

3 

162 

13 

Jerc e~1tage 

~-a le s 

22 . C 

46 . 2 

J. ~u:-1'Jsr oi' 
fis:1 

, -\ 

Ob 

25 

Percent age 
Eales 

---------

17 . 6 

36. 0 

22 . 6 
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TABLE XIV. Observed grmvth and age- length freq_uency 
of Atlantic salmon taken by Comme rcial drift nets 
·wi th 12. 5 cm. ( 5 inch) stretched me sh i n the Shub­
enacadie Rive r estuary, 1969 . 

Fork length Age Tota l ..... ..... 

class - cm. 3 4 5 b 

50o0 - 54. 9 1 1 2 (4 .4) 
55.0 - 59.9 1 1 (2 . 2} 

60.0 - 64 . 9 2 2 4 (8.7) 
65QO - 69.9 2 1 3 (6.5} 
70.0 - 74.9 10 4 4 1$(39.1) 
75.0 - 79.9 2 8 2 12( 26 . 0) 
80 .0 - 84.9 3 1 4 {$. ?) 
85.0 - 89 .. 9 2 2 (4.4) 

1 18 17 10 
Nlimber of 
f ish ;!< -· (2. 2) (39.1) (37. 0) (21.7) 46 
Average length 53.0 69.0 75.3 77 .. 6 68 .7 
Average we i ght ':0:<1. à 3.7 4.7 5.6 4. 0 

-·- Numbers in bracket s are percentages . ,..,.. 
... , ... ... , .. We i ght is expressed i n k ilog rams . ,, .......... 
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TABLE XV.Observed gro'Wth and age -length frequency of 
Atlantic salmon taken by Com."'llercial drift nets wi th 
12.8 cm. (5 1/8 inch ) stretched mesh in t he Shubena­
cadie River estuary , 1969. 

F' ork length Acte 
Q 

5 class - cm. 3 4 5 7 

45.0 - 49.9 2 

50.0 - 54.9 1 

55.0 - 59.9 

Total -'· • r--

2 "(6.7) 

1 ( 3 .. 3) 

0 

60 .0 - 64 .9 2 2 4(13.4) 

65 .0 - 69 .9 2 2 (6. 7} 

70.0 - 74.9 5 4 1 10(33.3) 

75.0 - 79.9 1 7 1 9(30.0) 

80.0 - 84 .9 1 1 ( 3 .3) 

85.0 - S9 o9 1 1 (3.3) 

3 10 13 3 1 
Nurnber of 
fish i,.: (10.0) (33.3) (43.3) (10.0) ( 3 .4) 30 
Ave rage length 49 .7 70.5 73.1 79.5 84.5 71.5 
Average weight ** 1~3 3. 8 4.5 5.9 6.4 4.4 

..,_ 
N~~bers in bra ckets a re percentages . ,,_ 

....... ...... We i ght i s expressed in kilogr ams • ......... ! ... 
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in the 12 . 5 cm mesh size . The average s were 71 . 5 cm and 

4 . 4 kg , respectively (Table XV) . 

':Vith a l l mesh sizes combined ( ie . 12 . 5 , 12 . 8 and 

13 .1 cm) , fi s h aged 4 a nd 5 years and 70 . 0 - 79 . 9 cm 1.-lere 
prev:al ent . 'l'hese me sh sizes sa:ipled fish betl,·lee n 45 . 0 and 
89. 9 cm aged 3 to 7 years . The grand average length and 
we i ght of a l l s almon taken in drift nets was 71.5 cm and 

4.4 kg , respectively (Table XVI ) . 
The grilse to salmon rati o of the com~ercial 

catch was 1 :19 . * 

Spawning history of cat ch 

Sixty per cent of all salmon taken in the co~--me r c ial drift nets of the Shubenacadie River estuary had 

s pawned at least once before the time of capture (5 8 per cent 

once before and 2 percent twice before) (Tab l e J VII) . 

Forty per cent of the captured salraon, grilse i ncluded, \·iere 

about t o spawn for the first time , 5 per ce nt a s grilse a nd 

35 per cent as salmon 58 (96 . 6 per cent ) spawned before 

as grilse , 8 (13 . 3 oer cent) spawned befor e as 3 s ea year 
old salmon (Tab l e ~VII ) . 

Angling fis he ry 
Size and age compnsition of catch 

Age 3 and 4 salmon ranging f r om 4-5.0. to . 84-. 9 cm 
prevailed in the an8ling harvest of Atlantic s almon. The 

average length and weight for all fish sampled was 71.8 cm 

and 4 .0 kg and the fishery took salmon ran~ing from 3 to 7 

years and 45 .O to 95 o 9 c. • The avera P." e yearly increment in 
length and weight were 9 .5 cm and 1.2 kg for fi sh between 
3 to 7 years ( only fj_sh wi th some sal t ·water gr m•it.h are 

included) . Age 3 salmon(gri l s e).averaged 53 o5 cm and 1 . 5 k 

and age 7 sal mon ave raged 91. 5 cm and 6 . 3 kg (Tab l e XVIII) . 

* Taken from original data . 
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TABLE XVI. Observed growth and age-length frequency of the 
Atlantic salmon taken by Commercial drift nets with 
stretched mesh sizes 12.5, 12. 8, 13.l cm. (5, 5 1/8, and 
5i inch) in the Shubenacadie River estuary, 1969. 

Fork length Age Total -·-'•' 

class - cm. 3 4 -5 ti 7 

45.0 49 .9 2 2 (2.0) 
50. 0 - 54.9 2 1 3 (3 .0) 
55.0 - 59.9 2 2 (2. 0) 
60. 0 - 64.9 4 4 8 (8.1) 
65.0 - 69.9 6 3 1 10(10.1) 
70.0 - 74.9 19 11 5 35(35 .4) 
75. 0 - 79.9 3 19 5 27(27 .3) 
so.o - 84 .9 5 1 2 8 (8.1) 
85.0 - 89.9 4 4 (4 .0) 

4 35 42 lb 2 
Number of 
fish ··- (4.0) (35.,4) (42.4) (16.2) ( 2 . 0) 99 ~-

Average length 51.3 69.3 74 .6 79 .2 83 .3 7lo5 
Average vrnightt!r!: 1.6 3.7 4.8 5. 8 6.1 4.,4 

.:::~ Numbers in brackets are percentages . 

*~'We ight is expressed in kilograms . 
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TAB LE XVII. Spawning history of At l ant ic salmon 
ta.ken in the Co:nmercial drift net fis hery of the 
Shubenacadie River estuary, 1969 . 

Category Salt vrater Salt water age Number ... .,. 
age s pawning marks and Percentage 

Grils e 1 

3~J Virj in salmon 2 

Repeat s pawner 1 2 1 8 

Repeat spawner 1 3 1 41 

Repeat sp::i:wner 1 3 2 1 

Repeat spawner 1 4 1 1 

Repeat spavmer 1 4 2 6 

Repeat s pawner 1 4 3 1 

Repeat s pa\·mer 2 3 1,2 1 

Re:9eat spawner 2 4 1,3 1 

;:~number = percentage , be cause the total number of Fish sampl e s 
equal s 100 . 
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TA.BLE XVIII Observed growth and age- length 
frequency of Atlantic salmon angled in t he 
Stewiacke River , 1968 and 1969. 

Fork length 
class - cm. 

45 . 0 - 49 .9 
50.0 - 5Li- .9 

55. 0 - 59o9 
60.0 - 64 . 9 
65.0 - 69 . 9 
70.0 - 74.9 
75.0 - 79.,9 
SOoO - 84 .9 
85 . 0 - 89o9 
90.0 - 94 o9 
95o0 - 95.9 

3 

3 
26 
16 

4 

5 
1 

10 
g 

6 

5 
2 

Age 
5 6 

1 

5 
5 
4 
3 

3 
1 

1 

7 

1 

45 35 20 5 1 
Number of fish;:' (42 .5) (3J . 0 )(18. 9 )( 4 . 7 )( 0 . 9 ) 
Average length 53.5 65 .9 69.9 78 . 1 91.5 
Average weight** 1.5 3 . 1 3o9 5.1 6.3 

;:: Nwnbers in brackets are percentages ~ 

*;:: Ue i ght i s expressed in ki logr a.ms . 

3 ( 2.8) 
31 (29 .2) 
18 (17.0) 
15 (14 . 2) 
13 ( 12. 3) 
13 ( 12 . 3) 

9 ( 8.,5) 
2 ( 1.9 ) 
0 

1 ( Oo9) 
1 ( Oo9) 

106 

71.,8 
4.0 
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DI SCUSSION 

Fish Habitat and Distribution 

The extensive distribution of re l at ively lar ge 
numbers of juvenile At l ant ic s a l mon , l ake chub , and whit e 

sucker fry , in salmon rearing areas of t he Shubena cadie 

River system (ie . riff l es ahd runs over pebble and cobble 

substrates) sue;ge sts that any stream a l te r ation \t.fhi ch 

would flood these a reas would not onl y effect the dist ri ­

bution of fry and juvenile salmon but 1.-roul d similarly 
effect its associated species . 

The impoundment caused by the proposed Shubenacadie 
River causeway would surely effe ct an undetermined amount of 

salmon rearing a r ea ab ove the obstruction . 

It is apparent f rom Fig . 1 and Appendix II that 
salmon fry and parr coexist with brook t rout only in areas 

where environrnental conditions are mutually s ui table . Both 
s pe cies prefe r red areas with riff les and runs wi th pebble 
and/or cobb le substrates but stream shade requi rements were 

les·s pronounced in salmon f ry and parr, though inst ream 

cover preferences we re the same . 

Br ook trout can not endure water tempe rat ures as 
high as Atlantic s al mon par r (Rounsefe ll and Everhart, 1953) 
and this i s believed t o be one of the main fa ctors ef fe cting 
the distribution of these s pe ci es . Though bro ok t r out can 

survive a water tempe rature of 26 . 7°c ( 80°F ) for t\vo days and 

temperatures of 22 . 8 - 23 . 3°c (73 - 74 °F ) fo r t vo weeks 
(Borgeson , 1966 ), depending on their ther mal hi story , they 

move into cooler waters , i î poss i ble , Hhe n water te·nperat res 
rise ab ove 20°c (6g°F ) ( ~ lson , 1942 ; Smi th and aunders , 1958 ; 
Bald1:1in , 1948 ). Atlant i c salmon fi ngerlings di ed 11..rhen water 
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temper atures re a ched 30 . 5°c (86 . 9°? ) during a s tream planting 
( •1icCrinunon , 1954 ); however , salmon parr · could tolerate tenper­
atures as h i gh as 28° - 29 . 5°c (82 - 85°F ) at least temporarily 
but died unde r exper i mental condi tions at temperatures of 32 09° 
and 33 . 8°C (90 . 2° and 91 . 8°F ). Br own t r out are also more 
tolerant of adverse environmental conditions, i ncluding nigher 
water temperatures , than brook trout ( Lagler , 1956) . Brown 
trout tolerate temperatures îrom near f r eezing to 26.7°C (80°F ) 

(Staley , 1966 ), and Embody (1922 ) re ports them vlithstandi ng a 

temperature of 28 .5°C (83 .3°F ) briefly • 
.!":Iany of the small fee der streams on the Ste':viacke 

River (see results , p . 12) lacked salmon fry yet contai ne d 

i. oderate numbers of salmon parr . This pheno enon may be due 
to insufficient water duri ng t he salmon spawning season, 
making the a reas unsuit ab le for spa.vming yet satisfactory for 
parr whi ch a re more tolerant of highe r water tempe rat ure . 'l'hese 
small streams although unsuitable for salmon spavming may 
support the parr segment of the populat i on qui te readily through 
mi gration o 

The relatively high population i ndexes (Tables III a~d 

V) and wide distribution of salmon f ry (Fi gure . 1 ) throuJhout 

the Shubenacadie River system , parti cularly in Stewiacke River 
and I ine i-lile River is evidence of good overall spawning 

success and adult salmon es capement during the fal l of 1967 and 196$ 0 
Brown trout are distributed a long the main Stewi a cke 

River and in tributary streams extending from and i ncluding 
East Brook t o Fulton Brook (Fi g o 1 ) o The brovm t rout is 
indigenous to Europe but since its plant i ng i n the Ste-i.,r i a cke 

River i t has developed a narrowly distributed self- sustaining 
population as indicated by the pre sence of brown trout f r y 
(Table III) . 

A recent paper by Marsha ll and I·TacCrimmon , (1970) 
ind icates that brook trout and brown t r out a r e able to pr c ide 
a good self-sustai ning fishery in the headwater habitat of the 
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brook trout Îrom ·which the brown trout has been often 

excluded in the past . Several attributes of the brown t rout 

1hich favors its coestablishment wi t h brook trout are its 

greater longèvity, greater capacity f or 8rowth , potentially 

favorable rate of exploitation, lesser vulnerability t o 

capture than brook trout and its ability to provide a sustained 

fishery despite intensive angl ing pres sure (Tilarshall , et . al 0 , 

1970) . Borgeson (1966); however , point s out that brown trout 
are usually more picivorous than br ook t r out . In add ition, 

br~wn trout are re ported to be better ao l e to i·rithstand 

co .. 1pet ition .from other trout species (Bor geson , 1966). Research 

in the state of 1vïaine has shown that the similar lif e histories 

and hab itat requirements of brown trout and landlocked Atlantic 

salmon , can offer a serious threat to the latter , and that 

brown trout ca.n even displace landlocked salmon f rom streams 

anà la. es 1-·ihich are utilized by both species (Fenderson, 1954) .. 
It is recoJTu~ended at the present t ï me , that further 

plantings of brown t rout i n the Shubenacadie River system not 
be made because - -(1) landlocked salmon exist in Gr and Lake 

on the main stem of the Shubenacadie River. The establish ent 

of brown trout in the l ake , through mi grat ion , may adversely 
effe ct this unique fishery . (2) Sea run At lantic salrnon and 
brook trout are native to the system and already support a 

good angling fishery and , therefore , should pres ent ly be given 

priority over non-native species. 

A causeway across the Shubenacadie River estuary 
1-·1ould have f ew undesirable effe cts on golden shiners , black­

nose shiners , yellow perch , white perch, brown bullheads , 

adult 1-·rhite suc kers and Arne rican ee ls as these spe cies are . 
regularly present in l akes and deep i mpoundments or sluggish 

stillwater se ctions of rivers (oresent study and cott ; 1967) . 
,,,hus, wi th de creasing salini ties above the causevray and the 

formatio n of a relatively freshrrrat er impoundme. t , approxim:. t.:.ng 
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lacustrine conditions , the aforementioned spe cies may be come 

established in the headpond . The establishment oî large 
popul ations of predatory yellow pe rch , wh i te per ch , American 

eels and possibly stripped bass at this location could 

aàversely effect downst ream mi grations of Atlant ic s a l mon 

s;nolts , as well as young alewives, American shad and stripped 

bass but this projection needs clarificat ion and quantifica­

t ion . 

Fish Census 

The relatively high population dé nsities of f r} and 
juvenile jtlantic salmon during 1968 and 1969 ('lab les II, III , 

and V) are indic:itive of successful s pawnin~ and good escapement 

of adult salmon to the s pawning grounds of the Shubena cadie ­
Stewiacke River system. 

~lson and Kerswill (1955) , i ndi cate that the 

Ï·Üra1:1ichi can produce 39 salmon parr/100 sq . yd. v.rithout pred­
atory bird cont rol . Population àens ities of 20 to 30 parr/ 

100 sq. yds . were monitored in Pollett River , IJew Bruns'•Ii c k 

(Elson, 1962 ). El s on (1967) cons i de red a production of 12 

parr/100 sq . yds ., just prior to s molt'ification, a reasonable 

f i .;ure v·rhi le Ker si;ü ll ( 1961) indi cates that maximum smolt 

production can be attained if 10 parr/100 sq . yds • . are produced , 
provided that parr smoltify in two years , ~:~ and by the 

producti on of 20 par r /100 sq. yds ., if the parr smoltify at age 

3. Salmon parr densities on t he main Stewiacke River U1- stat i ons) 

we re be low 10/100 sq . yds . in 1969 ; however , all of its t r ibutary 
streams examined (5 stations) had parr indexes exceding 10/100 
sq . yds ., and ranging from 21+ o6/100 sq. yds . t o 38 . 1 / 100 sq . yd s 
(Table III ) . The lowe r parr densit ies in the main Stewiacke 
River a re bel i eved due t o the mi~rati ons of parr into smaller 
tributary streams Nh ich serve chiefly as suitable rearing ar eas 

* ihe Stewi a cke River uroduces smolts i n 2 year~ Q 
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for sal· on parr. Salmon parr indexe s at six locatio ns on the 
Shubenacadie Ri ver system (excluding Stewia cke River) we re 

generally smaller t han t h ose encounte red on the Stei·Ti -3. cke River 
(Tab l e s III and IV ). The average parr density at the s ix 

stations sampl ed was 16 . 6/100 s q . yds . (Table V)o Station 10 
(Carrigan Brook , Nine Mi l e River) had t he highest salmon parr 

density on the ent ire Shubenacadie Ri ver compl ex, Ni th 67 . 0 ~arr/ 
100 sq . yds o in 1969 . Average salmon parr densi t ies in the 
Ste 1:viacke :!tiver te nded t o be s light ly hi gher in 1969 (20 . 7 parr/ 
100 sq. yds .) than 1968 (18 . 0/100 sq . yds .) whi le salmon f ry 
indexes tended t o be lowe r in 1969 (54. 8 fry/100 sq . yds o ) than 

1968 (67. 2 f ry/100 sq , yds .) (Tab le II ). 
The population densities of American eels 11ere high 

ie . 10/100 sq . yds. at nearly all locat ions (15 stat ions) on 

the Shubenacadie-Stewiacke Ri ver averaging 55.1/100 sq. yds . and 
40 04/100 sq . yds . , respectiv ely (Tab l es III and V). Cyprinids 

·we re also numerous a·ve raging 31. (j/100 sq. yds . i n t he hubenacadie 
and 21 . 2/100 sq . yd s . i n the Stewiacke River ('ables I II and V). 
Ameri can eels advers e ly effect the standing crop of salmon f r y 

through predation (\·.Jh i t e , 1933) and are the ir greatest competitor o 
Fish ce nsus were usually made in salmon rearing areas . 

Br ook trout were not ordinari ly found in these a reas; however , 

extremely high popul ation indexes of salmon a nd t rout (fry and 
parr) were re corded in Carrigan Brook (Nine 1Iile River ) where 

Atlanti c sal rr,i9n _f r y and parr indexes were 13 5 .7/100 sq . yds . 
and 67.0/100 sq. yds . , res pe ct ive ly. At the same location , 

brook trout , f r y and parr i ndexes were 70 . 0/ 100 sq. yds o and 
66 . 3/100 sq . yds ., r e spect ively (Table V) . 

At Goshe n Brook (stat i on 19) and Otter Brook (stati0n 
29 ) on the Stewia cke River , mode r at ely hi gh densit i es of salmon 
fry and parr coexi sted wi th the f ry and parr of brovm t rout and 
brook trout (Table III ). Further s t ud i e s on the populati 'Jn 
dynamics of coexist i ng popul at ions o n f ry and postyearl i ngs of 
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Atlantic salmon , brook t rout and brown t r out in these a reas 
woul d be useful for developing policies rega r ding t he manage ­

!!lent of brown t r out in the 1-iaritimes . 

Studies oî Juve nile At l ant ic Salmon 
Salmon parr 

Salmon parr grew relatively quickl y in the Shubena­

cadie-Stewiacke River system duri n>s 1968 and 1969 , particula rly 

during the f irst year of l i fe . Belding (1935 ) lists the 

'::>rotr-rth of age 1, 2 a nd 3 parr fo r 21 ri vers in '.fova Scot ia , 

New Bruns1,vi ck and ·~~uebec . In the rivers ci "- ed by hi m, af::e 1 

parr ranged f rom 4. 1 - 6. 5 cm, age 2 9arr ranged f rom 6 . 5 -
ll~ . o cm and age 3 parr r anged î rom 8. 6 - 1602 cm. Age 1 parr 

in .the Shubenacadie - Stewiacke River s ystem fe ll outside the 
above-mentioned len:_ th range of f irst ye.-:: r growth gi ven by 

i3eldi ng (1935) whi ch varied î r om 7 . 6 - 9. 2 cm during 1968 and 1969 
(Table VIII ). The sizes of age 2 ~nd 3 ~arr in the Shubenacaàie-

. Stewi acke Rive r system compared f avorably t o the sizes of 

simi l arly af e parr colle cted elsewhere . Age 2 parr ranged 

from 10 . 3 - 10 . 8 cm (Table VI II ) and one age 3 parr measured 

14. 5 cm , in t he Shubenacadie - Ste1·via cke Ri ver system. 

I n 1969 , over 50 pe r cent of all salmon par r captured . 

i n the Shubenacadie-Stev1iacke Ri ver system range d between 7 o 0 -

8. 9 cm; however , i n 1968 parr between BoO - 10a9 cm (76 . 5 per 

cent ) predominated in the Stewi a cke Ri ver (Tabl e VI ). 

Age 1 parr prevailed thr oughout the ent ire Shubena­

cadie - Stewiacke Ri ver system (Table VII ) and age 3 parr were 
extremely scarce which indicates that the majority of salmon 

smolts a re recruited from age 2 salmon parr . 

Salmon smol ts 

Thé initiation of smolt runs in t he streams examine d 
(ie . Pem"'.Jroke River and Rutherfo rd Brook ) appeared to be 
asso ciated with a small freshet pre ceded by three large r spates 
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àuring iay and risin water temperatures . Minor smolt movements 
\·1ere not consistently related to rising or de creasing water 

levels (Fi g . 7) . The occurrence of the major smol t emmi grati n 

on the same day (June 5 ) in both streams appears t o be related 

to similar 1 ~ter temperature regimes and proportional f luctua­

tions in water levels at both locationso The peak of the smolt 
run took place when average vrater t emperatures at both locat ions 

we re between 13 . 0°c a nd 15 . 6°c (Fi g . 7) . 
Fabricius (1950) has dis cussed heterogeneous sti1 ulus 

su::-11.mation i n the r e l ease of s pa'tlning a ct i vit ies in fish . His 

views on the sum. ation of different stimuli in producing 

spavming . i Ght a lso be a p!,) licable to t he release of the migra­

tory urge in Atlant ic sal mon smo l ts . Various stimuli f rom 

freshets, light , water temperatures , etco may have to be summe d 
up to a critical threshold before smolts are induced t o 

eril..lli grate . 'Jhite (1939) found that the em:.i grat ion of smol t s 

from a brook vras related :to increa se in water temperat ures a nd 
light intens ity rather tha n t o rain or rise in water level . 

The present f indings suggest that stimulus sum1nation related t o 

rising water te rnperatures and decreasing water levels , precedeà 
by several freshets induces smolts to miarate to t he sea. 

Differential timing in the s~olt mi gration of i ndividual fish 
may psssibly be attributable to differences in the t hreshold 

mevel re~uited to r elease the mi gratory urge . 

Pembroke River produced 1,596 smolts or 23.7 kg and 
Rutherford Brook produced 2, 332 smolts or 42 . 9 kg (Table IX). 

2 lson, (1962) estimated a smolt production of 5/100 sq. yds. of 

salmon nursery area in Pollett River . Using this ~roduction 
f i gure it is estimated that there are anproximate ly 26 , 689 m2 

(46 , 640 yds .) in Rutherford Broo k . In terms of bio~as s 

producti on this woul d mean tha+ Pe:nbroke River produced 8 . 5 
kg of snolt s/ha and Rutherford Brook produced 11 . 0 kg of 
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s molts/ha . 

Age 2 smolts averag ing 11 . 2 - 11 . 5 cm and 15 . S 

to 16 . 0 predominated in the smolt runs r' rom bath st udy streai11s 
(Table ~r II ). Age 1 smolts v1ere poorly represented in bath 

strea1. s a nd nuinbers of a __ e 3 smolts r angeà f rom 6 .6 per cent 

in Pembroke River to 26.9 percent of ihe t otal run f rom 

Rutherf ord Brook (Table XI I) . 

The average s~olt l ength f or the rivers of Canada 

is 12o5 - 17.5 cm (5 - 7 inches ) (Power , 196S ) . In t he two 
study streams , average smolt lengths ran0 ed from llo2 -

12 . 2 cm whi ch is slightly l owe r than the average sized smolt 
that mi grates from nost Canadian rivers . 

Sex ratios of smo l ts in the study streams exceded 

75 per cent Îemales (Table XI I I) . The hi gher proportio n of 
f ellla. les in these runs may afford very àe sirable r e cruitment , 

t hrough· egg deposition , to the Stewiacke River , i f i t is assumed 
that t e ... ortality rates of bot h sexe s are equivalent o 

Exploitation and Vital Statistics of Atlantic Sal mon 

The exploi~ation of d i fferant age and lengt h 

gr oups of Atlantic salmon in the commercial and angling f isheries 
of the Shubenacadie-Stewiacke River system a re quite d i fferent . 

Be cause of the selectivi ty of different mesh sizes in t he 
commercial f ishe r y the age and size compos i t ion of the ca t ch is 
hi ghly bi a sed . 

Grilse conpr ise only 5 per cent of ~he c m~ erc ial 
catch (Tab le ~VI ) as compared t o 4$o5 per cent grilse in t he 
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angl ing harvest (Ca rey , 1968 ) . Age 5 sal:non a re exploi ted 

:nost fre quently ·_n the com.11ercial fishery (Table XVI) wherea s 

3 year old fish (grilse )( Ca rey , 196$ ) cont ribute the greatest 

numbers to the an-r l er . Age 4 sal mon contributeà the se c ond 

g reatest catch in both sport a nd com.11e rc ial fisheries (1'able s 

XVI ànd XVIII). 

Sal ,non in the 50 . 0 - 59 . 9 cm (46 . 2 per cent) length 

range are taken i: ost freque ntly in the ang:ling catch (Table 

XVIII ) whereas salmon in the 70 . 0 - 79 . 9 cm (62 . 7 :)er cent) 

are most freq_uently tal<:en in the com.rnercial fishery (Ta ble 

"V- ) .\. l . 

The com.11ercial fishery harvests higher percentages 

of r epeat spa'wners (60 per cent) and virgin salmon (35 per 

cent) (Tab le XVII) than an:slers . Carey (196S ) report s that 

41 . 6 ~er cent of salmon anŒled in the Stewiacke River ·were 
- • •• J 

re:::ieat spawners a :'ld 10 per cent v.rere virgin sal mon. 

The h i gh ~roportion of repeat spmmers captured in 

sport and colTI.! ercial fishe ries of the Shubenacadie - Stewiacke 

Hiver system indicates that blac1": salmon ( spm·m eà out sal mon 

that overwinter ·in the ri ver and 11.ig r at e t o the sea in the 

spring) can ma~ the best cont ribut ion to b oth f isheries _by 

allowing t hem to escape to -the sea so that they can a ccentuate 

the potential egg de ?osition of f irst spawners the fol lowing 

year . In the l"'~irami ch i ·s port fishery , black sald on angling 

is per~itted because few sal mon ( < 10 ner cent) return to 

spaim a.gai n (2lson and Kerwill , 1955). 
The comme rcial f ishe r y for At l ant ic salmon in the 

"' i1ube nacadie River estuary is not large . Only 23 drif t nets 

Here licensed in the 3hubenaca.di e Ri ver estuary i n 1969 .. 
'.i'he Shubenacadie River lies in the Depar t.ment of Fisheries and 

.r orestr_r s t at istical d i s t rict 42 1.·1hi ch extends from and includes 

tvon River to Shubena cadie JJ. ive r . In t h i s district , 226Dkg 

( 4 , 980 lbs . ) of sal i:ion vre r e taken i n 1969 . Us i n0 the s tat is t ics 
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of Table :~VI i t i s estimated that the corru. ercial fishery ook 
542 salmon in t h i s district . 'fo st of these fish 1;-.rere taken in 
the Shubenacadie River estua ry since only 22 . 6 kg (50 lbs) were 

captured in 2 we irs (Avon River) and 5 drift nets (one in 

Cobe quid Bay and four in Avon River) outs i de the Shubenacadie 
River estua ry (Colin Wykes, pe rsona l comriurücation ) . 

As indicated by the percentage s of grilse a nd sal on 
in the s port f i shery (42 . 5 per cent and 57 ~ 5 per cent , respect­
i vely) (Table ~'VIII ), the Shubenacadie - Stewiacke River is a 
gr i lse and sal mon river with a somewhat l arge r propor t ion of 
saL1on . According t o Jone s (1959 ) grilse f orm t he .!. redominant 
age -=> roup of salmon s pavming i n s mall strea:ns . This phenomenon 
may a ccount fo r the wide dist ribution and r elat ively h i gh sal mon 
fry densit ies encounte r ed in small st re a s throughout the 

Shubenacadie-Ste1-·1iacke River s vstem (Tables III and V) . 
The si zes of diffe re nt sea aged s al mon is considerably 

saB ller f or Shubenacadie - Stewiacke iver sal. on t han those for 

other waters - sea age 2 salmon , 3 . 1 kg (present study); 

Restigouche Rive r , 4.9 kg (Dymond , 1963 ); Grand Casca.pedia River , 

5.3 kg (Dy!î'lond, 1963); Hiramichi River , 4. 5 kg (Dymond , 1963); 
east coa st of l'Jewfoundland including Labrador , 5. 2 kg (Blair , 

1943). Sea age 3 salmon in the Shubenacadie-Stewia cke River system 
aver aged 3. 9 kg (present s tudy). In other waters, sea age 3 
s a l mon were mu-ch heavier - rh r amichi River , 8. 8 kg (Dymo nd, 1963) 
age 3 and 3+ salmon comb i ned ; Grand Cascapedia Ri ver, 10 •. 7 kg 

(Dymond, 1963); east coast of Newfoundland including Labrador , 
8. 8 kg (Blair , 1943) . . 

Grilse avera~ed 1.5 kg and 53 . 5 cm in the Shubenacadie­
Stewiaclce Ri ver system (Table XVIII ). Grilse from this sys t em 
usually spend 2 years in f reshwater . In t he Uiramichi Ri ve r 
grilse captured in the conm1ercial f ishe r y aver aged 1. 6 kg and 
53 .1 cm (Ke rr , 1961); howe ver, t.hese e;rilse usually spe ri.d 3 
years in f r eshwater . Grilse captured i n the c o~nme rcia l f ishery 
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of the Shubena cadie - Stewiacke Ri ver ha.d similar lengths :i.nd 

v1eights as t hose taken in the Airarnic11i c o::nrne r ci al fishe r y 

(1.6 kg a nd 51 . 3 cm, Table XVI) . Huntsman (195 8 ) reported 

that grilse captured in the Shubenacadie River estuary 

ave raged 2. 3 kg and 60. 0 cm. 

Unde r existing policies no new salmon drift net 

licenses a re permitted on the Shub enacad i e - Stewi a cke River 

system. The comme rcial fishe r y takes approximately 543pkg 
(1200 lbs) (Dept . of f ish , 196$ ) or 131 salmon i n 1 h is system, 

annually. Commercial fis hing for Atlant ic sal mon in Ste...-riacke 

River (the principle s pawning and angling river on the 

Shubenacadie River system) was abol i shed in 1962. (ùept. of 

Fish , 1968). Since the commercial fishery is small and 
non-expanding , no new pol icies regulating t he coR~ercial fishery 

a r e recommended at the present time . 

The sport fishery does n ot appear t o be har:ni ng the 
s pawning es capment to the s ys t em as indicated oy t he r elat i vely 

hi gh salmon f r v and par r densities throughout the Shub enacadie ­

Stewi a cke River system . Between 1962 and 1966 cat ches ranged 

f rom 53 to 288 s almon (gri lse included ) on t he Stewiacke Ri ve r 

and in 1967 ; 841 sa.lmon were captured surpassing t he sal on 

angling harvest of all Nova Scot i a n Ri vers . :between 1963 and 

1968 the angling catch of Atlanti c sal mon on the Shubenacadi e 

River (excluding Stewiacke Rive r) ranged from 5 to 178 salmon 

the low and high years being 1963 and 1967 1 res -:_J ectivelyo 

The value of the commercia l fishery in t he Shubenacadie­

Stewiacke River basin is approximately $10,500 , annually. 

American shad , a l ewives , stripped bas s, Atlant i c sal:non and 

Amer ican eels a re taken in this fish e ry (Dept . of Fish , 1968 ). 
Economie benefits of the s port fish er y fo r Atlant i c 

s a l mon have been studied . I n Hew Brunswick the value per 
angl ed salrnon i s about .;)2 5 (Gr a s be r g , 1956 ) and in r~ebe c an 

angled salmon i s 1florth about ~~ 160 (i\Iaheux , 1956) . If we take 
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the sma l l er value and proj ect it on the total angling harvest 

of the Shubenacadie- Stewiacke River system for the years 1966, 
1967 and 1968, v1e find that the average worth of the angling 

fishery is $14 ,450 , being $7, 425 in 1966; 25,475 in 1967, and 

10 , 450 in 1968 . 7he average value of the an ling harvest f r om 

the Stewiacke River a l one during these years is $12,442. 
If the proposed Shubenacadi e River caus e·way become s 

reality , the drif t net fishery in the Shubenacadie Riv er 

estuary would be effectively dest royed . It is conce ivable 

that the s port fishery for stripped bass and Atlanti c sal mon 

a nd t he commercial f isheries for Ameri ca :..i. shad , alewive s , 

stripped bass and Ame rican ee ls ·wou ld also suff er t o s orne 

exte nt , the reasons bei ng - (1) The const ri ction of t he river's 

outf low would pose problems t o the upstream and downstream 
'11.igration of juvenile and/or adul t Atlantic salmon , Ame rican 

s had , ale-wives , American s melt , stripped bass, !merican eels 
and sea run brook trout all of which spend part of t heir lives 

in freshwater . Ker swill (1960) doubt s that fishways suitable 

for other anadromous species 1·rould pass me r i can · sme l t s. The re 

is the problem of attract ing salr:-1onids ( sea. run brook t rout and 

Atlantic salmon) to the outflow of such a fishway , although 

Gilson (1966 ) indicates that the re are rivers on the rocky west 

coast of Scot land vli th a minimum of est uary , that have runs of 
salmon and sea trout (Sal mo trutta ) (2) The barrier may also 

adversely effe ct sal mon smolts by de l a rihg t hei r dmvnstream 

mi gration , making them available t o pr edat ory s pecies, in the 
headpond for a l onger time and/or by extinguishing their 

mi gratory urge as suggested by Pyef inch (1966 ) . These pro je ctions 

do not ho l d exclusively for Atlanti c s a l mon a s lake or reservoir 
~opulations of ale 11i ves, sea l ampreys and s t ripped bass have 

deve loped elsewhere , e i ther from t ' is cause or t he s e l e ction of 
genet ic mutat i ons . The s pawnin a rea oÎ stri) ed bass a t t he 
head of tide woul à also be l os t ( Je pt . of Fish , l 9ô8 ). ( 3 ) 
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Further ore , the l a ck of t i dal f lushing ~-JOuld a ccentua te 

inco:ming organic and inorganic pollution in the headpond , 
f rom seFa~e outf alls , industries and runoff ·water tainted 

with agricultural fert alizers , . inse ct icides and fungiciàes . 
'i'he temperature regirne in t he headpond above the causev;ay 

would likely be quite different from pre causeway days and 

compound the effects of a ccumulated organic poll ut ion i f 
undesirealJly high . 

One l ast com..'11e nt 1;1hich does not direct ly conc ern the 

commercial or sport · f isheries is t he obs ervation that inter­

stitial sea water held te"porarily i n bottom depos i ts above 
the causeway woul d favor the .growth of sulphate reducing 

bacteria anà t he for,ation of an ' evil-smelling ' mud of the 

type conu~on in estuati es (Gilson , 1966 ). 
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AF1JL::HDï X I . Details conc er ing a cc ess 
to electrof ish ing s t a tions on i he Shü~ ­
eria c adie Rive r s ystem, 19f;B and 1969 . 

Loc at ion and 
station number ;::: 

Stewiacke River : 
2 

(6/ Al·) 

4 
(S/ H2 ) 

11 
(4/ Nl) 

13 
Ui-1 ;\2 ) 

ll~ 
(4/Cl) 

17 
(4/i31) 

20 

"2 1 
(3/ 1) 

Details conc e rning a cc ess to station 

I·.fai n ri ver (mi l e 8 ). Reached b:r taki.:i.g 
trail through hayfie ld on s ou h sid e of 
ri ver , a-yproximate ly 1 .ni le ab ove 
Stewiac~e s chool. 

Little River , a pproximately 200 y a rds 
be low bricige on :è r ool:fi eld to L';i dd le 
St e 1..ri a cke r oa d . 

Rutherford Br ook (mile 1 ) a Dproxima t e ly 
100 yard s below bridg e on the = -~idd le 
Ste\d a cke to Upper Stewiacke Road . 
: ppr oxirnat ely half way b e t ween brid g e and 
confluen ce of Chap:i1an Brook. 

Rut he ~ .. f O :!.~d Drook Lnile 5--1 .11 s~ be lm·r 
briclg .; vrossi:1g '..:l r ocl: O:'.l the g r a vel r •J .S.d 
1 , . . .... ,.., -4 ' •• _eaa u1g ·co , 11 ,:; \.;:_1 .1 ••. e::J. D.ü c-,,_ nar ··1ony .s.rea . 

Ct t er 3 r · ') 1-: ( !1i l e 2 ) i :-:1.ne <i i a t ely above 
a~d under the bridge on the gr avel road 
r unn. i n g a long Ct t er Br ook . 

Gos he n 5 r o ::-k (.ni l e l ~ , 9.])ro:;ci mately) . 
First s :-. a ll t r a i l lead i ng t o aoove (or 
south of) f irst bricl.g e on ::lout h· ,'l_ l e t o 
:.:i dd le =:us r;_uod obort I'oad . 

South Branc h (!n.ile 10) jus t. oelo-,,r b ridge 
on t he ro a d leading t o t he g r a ve 1 ;.> i t , 

T.1rh ich leads off roa d f ro;:1 ~ ~e a.dm·rvi ll e t o 
La!'lesville . 

~~in rive r (mile 33 3/ 4) . First ro ad on 
t n e s ont h sid e , a oove Upper ;:;; t e1.1ïi2 c ~e 
bri dge . 

-~ . . ( . 1 'll ) ) d ' • l , .~i n r·:_ver mi e ;' +?. , s e c on r oaQ on (. e 
sout h s i de , l eadi nr; to t he rive r above t he 
Upper Stewiacke bridg e . 



:.;c, . 

-, .. ..,.,. , 
1...r.? ... .;· 0 

23 
(J / B2 ) 

24 
(J/ A2 ) 

; 1 _, ~ 
il/. J ' \ - :-1. - ) 

,.rnil~cws :1.i -\rer : 
..., ,_ 

5 

niver : 
1 

l·Ji ne .. i l e ~li ve~c : 
Q 

10 

:li v- r : 
J_ 

?e, broke River (hli l e 5 ~ ) ~ u ~~ below brid~ e 
on r oad l ead i ng to f ar houseJ approx i uate ly 
3 rniles north of Ste;:1ia cl-e Crossroads on 
t he r oad follo~i ·[ · he Pe ~ro ke River . 

- ~in River (mile 3 5~ ) , a.~ ro~i@at elJ 10 
ya r ds a'oove confluel1ce of i.::e ;, br oke ! i ver; 
r e2ched en r oa d fo _.101.·ri n?; t,1e i ver 0.1 

t he s outh siàe . 

: ~in Ri ver {1 ile ~~ ~ ) approxi mately 100 
yards ab ov e b r i dge cross i ne river t hree 
mile s above 2ast vi l l e . 

~i· 11 ~ i 1•P r l' r~ i· 1 0 40l ·-~··· - .&. ., _ ., ...,. ·-- - - ./ 2 

of ol d 110 od s ro aci anr 
.4 u s·i ao ove j u ! ction 
the :nain i ve r . 

. a in riv- r (mi l s 5 3/4) jus t ab ove ~ ood s 
r"JP.d cro ~3sin::; s +rea!ï1 ( lî.O bri6.:;e) al)l'.J ro­
~ :ina'::. ely 300 :rarô.s belo1.-r tot:·!n of :3-':"eï.ri a c ke 
pn l'l) i nb stat ion . 

: ~in r i ver ( ~i l e l~à ) on 
the rive r at Lane s r i lle . 

-1.in r i ve r ' :'li l e 2 ~ ) j u ::;t ë,uov e J i ::> i·ond 
Bro o~ , ~ y shar p curve in the ri e r . 

a i n r ' ve r (mile 17) approxi . 1~t e ly 100 
ya r ds ab ove t he bridge cro~s ing r i ver , 
just '.:l.0ove or ï.10r ·~:î oî Gr ee :;.1 -'al ley "'.: e _1t. ing . 
s r "J1rnds ~ 

~~~r;~~~1/3~~0~he jt~~~e r e~~~;d.~~i~~e B~~~!~~ng 
be.n ' -: 2.:..0Eiô . 

r-.i:1 r :L v') r , i r.rn·.3d i o.t ely uncH: r a nd · belmr 
t :.1e ür i ù.;e c r os .s·;_ L?; t:1e r .i v~r nt ..:: '<1f ie.l d 
o_ 1; l rl ,1_11 .1 r;; r 2 ·li. ;:1 ·r::.y . 

~: ~ 'i' 1e iltnbers in b r A. clcet s :i.re used ·:Jy Care r, 19: '"~ étilci. c .r r e ­
:;:; )Ond to the n;::-,1 ï.11 .i.~.Ü)eri!12; s~rst eiil ~.:. i V8l1 i n t:üs re ~)Ort . 



-r ··Jü>PENDIX II. Data used in the study of the habitat and distribution of fishe s in the Shubenacadie River system, 1968 and .1969. 
. . 

v .. .. t c u ... 0 0 "' c Stream 
0 "O b ... u 

~ 0 E .. 0 0 

j .o :?:- ~ b b 
::> .. .. .. 
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.. .. ... "' ... ~ :;c :;; 

.8 i b C> -= 0 "O ..c:. ;; u u 
c .. .. .. .. Location .. - :; ~ 

..., - .. ..c:. z; .. 0 .... . c; ôi E C> .. ::> D ~ ..c:. -= . u z; ..c:. ..c:. .. - .. • E • ~ c b ::> .. ~ - "' .. ... .. ::> ~ 0 .c u :; u c .. 
~ ë c ... ~ ::> ..c:. c .. .. C> ::ï< Q. .. c c .. - u "' C> .. b ::> E c .. .. 2 - ~ 

..c:. ... c ... • c c .. . ïi 
~ .. u .. 0 0 C> 0 0 ~ c .!: c 

g' .c ;; c c c .. u 2 u .., .. ... & .. ... .. ..X ..c:. E .. ... )1: .. c ! - .. .. 2 .. .. -!l iii "O 
~ ... - j 0 • ... .. .. E "O u 2 li< .. ... ... "O ~ ë ~ ~ .c 0 .,.., 

0 0 ....... ... .. ... 
0 :ë .. 0 

.. c ... • ë iB ::> ..c:. 0 ·- ài ... ... 0 0 .. 0 0 0 0 .. ..c:. ... ., 
E .. E 0 ..c:. ::> -= üi <l .. ~ ~ 0 0 0 Ill Ill 0 m -... ...J 0 z (.) <:> m > m ~ <l (/) Cl m 1- ~ z 

.Fi ve Mile Ri ver : 
Latties Brook 1 3/9/69 15° s Rif. c .:E G F - N X x/x X X X . 
Burton Lake Run 2 3/9/69 10° s E.P M.C G G - A X X X X X 

Greens Creek: ' --
Greens Creek 1 3/9/69 15.6° s Rif. C.:E G F - p X x/x X X . . X X 

Shortts I.ake 2 7/8/69 22.2° GN Lak ~ - - - - - X X x· X X 

Ryans Creek: 1 3/9/69 18. ·o s Run M.C G F - A x/x X X 

Rose Brook 2 3/9/69 17.8° s ffo.n M.I E G - N X x/x X X X X 

MacPhee Brook 3 3/9/69 15.6° s Run C.l G G - c X o/x X X X X X 

Ryans Brook 4 3/9/69 19.4° s RM C . I G F - c X X X X 

Spring Brook 5 3/9/69 13.9° s Run M.I N G - A X 
F. 

Stewiacke River: 

Meadow Brook 1 3/9/69 15. 0 s Run Mr F A X . o/x X X X X X - X -
Main River 2 11/7 )X 25. o. E ~ P . p p 11.9 A x/x X X X X X 

Il Il 2 14/8,69 22 .8° E Run P.C P p ~2.8 A x/x X X X X X X Ile 

2/9/69 19.4° 
R 

x/ x Field Brook 13 s E.P c-r F - p X X X 

Little River µ+ 16~ 24. 0 E Run P . N p 5.8 p x/x X X X 
, R. 

Il Il 4- 10,..9;68 13.9° E Il n . N p 5. 8 p x/ x X x · X X X 

11 Il 4 1518/6ro.6° E Il " J N 
p 5. 9 p x/x X X X X X X 

j ( L 1 

I l . _ _... _ -· ..... - . .. .. -- - · - ··- --· - . -- - - ·-- -· - . 

" • ':9 .., .. 



Le-ce t ion 

Newton Brook 

Chaplin Brook 

Fulton Brook 

Cox Brook 

Sucker Brook 

Main River 

Main River 

Il Il 

3t. Andrews River 

Marsh 

Main River 

Il 11 

Wallace Brook 

Main River 

Main River 

If Il 

Main River 

Gross Gill Lake 
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J 
"' ..0 

E 
:::> 
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l ~ I 
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... 
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~ 
2/9/6~ 

13/6/6r 

2/9/61 
8 2/9/6 

~12/6/6 
0 5.17 /681 

1 3/7/681 

118/9/6 

5 24/ 6/ 6r 

518/8/6f 

6·24/6/69 
! 

718/6/6.t 

Stream c: 
"' 0 ~ 

0 -~ 
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:::> 1 0 

:;_ ë ·r-
~ 1 ~ ~ ... 
~ ~ <.:: ~ vf ~ 
~ I · ~ 1· ! j _ ~ jj 

• • 1 1 
--,---,---~, 

20° r S [' ~ C.P! P li P 

- 0 - -1-
19.4 s un

1
c.PIP P 

20. S k~ jc.B,P F 
! l i 

0 ' - 1 ' -
; 1 1 

1 
1 - p 
1 
j -

14 . i l 
E ltun 1P.C ; G 

! i ! : 

G 110.3 P 

18 

12.a l 

l 
23.3 1 

i 

18 

1 

26.1 1 
i 
l 
1 

21.71 

E ~un JP.C J G j G 

E I" l''I" i " 
GN j P 1 ! -i 

1 ! ! 
S ~un 1 C i 

5.0 G 

1 4.3 G 
1 
1 -
' ! 
! 
i 
j 
' 1 ! 1 

S kfin IC.P j P 
' ! 1 

Fj11.9F 

S i <P.c1· 
l ! 

S , tP c• 
1 ! • i 
1 1 1 

S 1 1C.P : r C~P F F 

1 

GN r· 

-. 

X 

X 

X 

.... _ ... 

c 
0 
E 
0 

"' 

x/x 

:x/x 
1 
lx/x 
1 

jx/x 
i 

i 
1 

x/x 

x/x 

o/x 

x/x. 

x/x 

x/x 

o/x 

.0 
::J 

.r= 
<.> 

Cl 
.X 
0 
_J 

X 

X 

• X 

lx 

X 

X 

X 

X 

i 
1 

.0 
:> 

.r= 
V 

I X 

1 
1. 

X 
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0 
0 
0 

X 

X 

X 

X 

c 
"' u 
0 

<!) 

-~ 1· .r= 
" <.> 

! 
<> 

~ ; 
0 1 ° 
~I ~ 

,;: ., 
~ 

a. 
., 

!J 
' ... 

.r= = :> 

.0 

- i--:-• -+-~-
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:X 

X 

X 

X X 

! 

1 
X 

1 
· x X lx 

X X X X 

X X X 

X X X X 

X IX 
i 
1 

X X 
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X X X X 

X X X 
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: 

1 
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Lcca:icn 

Watering Brook 

East Brook 

Main River 

Fisher Brook 

Rutherford Br. 

Chapman Brook 

Rutherford Br . 
Mile l- 4/M 

Il 11 

11 n 

Rutherford Br . 

Otter Brook 

n 11 

n 11 

Goshen Brook 

u 11 

" Il 

1 

1 

I~ 

1.: 
CJ 

0 
0 

5 2/9/6~ 
6 2/9/6

1 

7 27/6/6\ 

8 2/9/6~ 
9 May & 1 

1 June/6~ 

0 29/8!6p 

28/6/6r 

l ll/9/6f 

1 W8/69 

2 8/7/6 

"' 
c 

Stream 

~ -
·S ! Ë ·1 ~ 1 ~ ~ 0 1 0 ::> .$;,. 1 0 
~ l (.) ;1 j VJ j U 

15.6 r- -s 1 E jM.P E 1 G 

l6.7 S ~,P.C F F 

GN lp 1 - - -
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l8.9 i 

l5 

19:41 
22 . 2 
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FORK LE N GTH (CENTIME T E RS) 

APPE NDIX III . The relationsh i p of fork 
length to t otal l ength fo r At l ant ic sa l mon 
smolts taken i n Pembroke Rive r a nd Ruthe r­
ford Brook ,. Stewiacke Rive r syste:n , 1969" 
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