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INTRODUCTION

The maximum sustained yield of Atlantic salmon is not sufficient
to support the incressing demand created by the recreational and
comeercial fisheries. (me of the primary factora restricting the
enhancement of salmon in Newioundland s the limited rearing capacity
of streams, Several mandgement programs hdave been undertaken by the
Resource Development Branch to increase production of salmom. One of
these, is to incresse the natural rearing capabilities of rivers by
(1) easing fish-passage at partial and complete barriers to upstream
salmon migration; (2) developing atocks of salmon in previously
unused sections of rivers., D[ue to the increase fishing pressure it
hiaz become necessary to ilmpose restrictions on commercial and recre=
ational exploitation. Im 1968 a project was initiated to survey all
ma jor tiver systems on insular Newfoundland. The objectives were (1)
to determine the potential salmon production for all river systems (2)
to identify areas where it would be feasible to enhance salmon pro-
duction using stream remedial and stocking techniques (3) to identify
streams where salmon populations were endangered and to recommend
corrective measures.

This report is an inventory of eleven atreams on the southwest
coast (Fig. 1}, surveyed during July and September, 1973. ERecommenda=
tion for stream clearance work and the imposition of quotas on these

rivers dAre also included,
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Fig. 1. Map of Newfoundland showing area surveyed.



L

MATERIALS AND METHODS

A detailed degcription of the materials and methods used inm the
gtream surveys are degscribed by Riche (1972). Generally, &11 tribu-
taries were surveyed except intermittent atreams and those less than
10 feet in widcth, Date collected included description of watershed,
bottom composition and an evaluation of obatructions that restrict
gilmon passage.

For each river system, estimates were calculated for potential
galmon rearing capabilities, adult production, contribution to the
commercial and recreational fisheries and the number of salmon
required to seed the river, Only areas of riverbed covered with
water at the time of the survey were Included Iin estimates of rearing
and spawning areas., Substrate suitable for spawning was considered
suitable for parr rearing.

Production estimates used to determine maximen allowable rTecre-
ational harvest were based on 4 seeding rate of 100 eggs per rearing
unit {100 yﬁlE} to produce 1.75 smolt per unit, 4 sea survival of 170
and & 40 commercial harvest, The number of salmon required to seed
the river wasg subtracted from the escapement to the river; thus, pro-
viding an estimate of the maximum allowable catch by the recreational
figshery in order to maintain & maximum sustained vield, This estimate
wis compired to the annual creel census data collected by the Conserva-
tion and Protection Branch of the Fisheries and Marine Service, The

weights of salmon recorded im the creel census are estimates only.



RESULTS

HIGHLAND RIVER

Location: 48°11°38"N, 58°53'40"W, St. George's Bay.

Map Reference: St, Fintan's 12B/2 W,E
Grandy's Lake 10°/15E

GENERAL DESCRIPTION

Drainage Area: 70.7 m11e92 (183.1 kmz) Mean Width of

Dralnage Area:

Axial Length: 18.0 miles (29.0 km)

Max. Basin Relief: 1,800 ft. (548.6 metres)

W-40-83
3.1 miles
(5.0 km)

Length of Main Stem: 21.7 miles (34.9 km)1 Basin Perimeter: 51.0 miles -

Number of Major Tributaries: 4
Total Length of Tributaries: 28.4 miles (45.7)1

Area of lakes ()l>m11e2): Nil

(82.1 km)

Highland River (Fig. 2.) begins in the southern part of the Long

Range Mountains, flows in a westerly direction and enters St. George's

Bay 1.5 miles southwest of St, David's. The river is wide and shallow

and subject to extreme fluctuations in discharge. The river bank is

low and densely forested to the stream's edge with spruce, balsam fir

and alders (Fig, 3.). Extensive logging operations were carried out

in the entire watershed area but a strip of forest was left unharvested

along the river bank (Fig. 3).

Measurements include standing water,
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Figh Populations

Escapement of Atlantic salmon into Highland River commences in
late June and reaches a peak 1in late July. It is easily accessible .
to anglers via woods roads and the Trans-Canada Highway.

Angling pressure has decreased sharply since 1969; but fish per
rod day hag remained relatively stable. The mean recorded Atlantic
salmon angling catch for Highland River, 1964 to 1573"i{s 58 (Table 1).
However, the creel census is estimated to be only 75-80 percent accurate
(7J. Marsﬁall, personal communication). A more realistic mean angling
catch would be 74 fish per year. Although the annual catch is small
Highland River 1s noted for its large fish and many years produces the

largest salmon angled on the Island.

Table 1. Atlantic salmon angling catch, Highland River, 1964-1973
inclusive,

Total Mean catch Total Mean weight
catch per year weight (1b) per fish (1b)
Grilse 360 36 1,387 3.9
Salmon 221 22 2,124 9.6
Total 581 58 3,511 6.0
OBSTRUCTIONS

There 1s one partial obstruction and two complete obstructions
located on the main stem of Highland River. Obstruction #1, at mile

0.5 from the mouth is a 2-3 foot bedrock ledge (Fig. 6.). Tish "hold-up"



below this cbstruction at low discharge. Minor blasting wﬁﬁld elimate
the difficulty,

Dhstruction #2, at mile 14.6 from the routh,1is 15 feet high at
a 45-50" angle. It is a complete barrier to upstream fish migration
as discharge vver the falls is wminimal (Fig. 7).

Obatructlion #3, located just upstream From obstruction #2 I8
25 EFeet high and consists of am 8 foot vertical drop and a 15-18 foot
drop at & 45° angle (Fig. 8). This obstruction {s complete at all
water levels.

There are N0 cbstructions on the major tributaries of HWigHland

River,

BOTTOM COMPOSITION
The river upstream from obstruction #3 was not surveyed and only
rearing area below obatruction #2 is included in this report(Tables 2
and 3},
Approximately 100 peércent of Highland River is potential parr
rearing habitat and approximately one percent suitable for spawming.
The main spewning areas appears to be in the vicinity of the Trans-

Canada Highway crossing and upstream from the first pond on the main stem.

POTENTIAL POPULATION ESTIMATES
It is escimated that Highland River system has the potential to
produce 6,000 to 12,000 smolt and an adult sea survival of 600 to 1,800

palmon per wvear {Table &4}. The angling data (Table 1) indicates the



Table 2? . Bottom composition of main stem of Highland River sceessible to enadromous Tish

— A e e S I — e e

Location Length Mean Width Total Rearing Spawning
Section (miles) {yds) (yds) Bottom Type lnits Unita Unica (ommenta

1 0 to 3.4 6,000 24 boulder/rubble 1,440 99 JA26 - - Falls at mile 0.
2 3.4 to 5.5 3,700 20 rubble/gravel 740 100 740 40 296
3 5.5 to 7.9 4,300 20 rubble/gravel 860 100 240 20 173
4 7.9 to 9.7 3,200 14 rubble/boulder/gravel 448 100 448 z20 30
5 9,7 to 11.4 3,000 14 rubble;boulde{fgravel 420 100 420 5 21

6 11.4 to 14.6 5,700 10 boulder/rubble 570 100 570 - - Falls at mile 14 &
Total 25,900 4,476 100 4,464 1 580
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Table 3. Bottom composition of tributaries of Highland River accesgible to anadromous fish,

Tributary Location Length Mean Width Total Rearing Spawnin
(milea) {vda) Bottom Type Units p A nits Units Comment s

T1 0 co 5.1 g, 000 rubble/houlder 630 100 630 13

T1-1 0 te 2,8 5,000 rubble/boulder 150 100 150 3

T2 0 to 3.0 5,200 boulder/rubble/gravel 260 11 260 13

T3 0 to 4.0 7,000 boulder /rubble/gravel 330 104G 350 -

Té D ea 2.0 3,500 rubble/boulder 105 100 105 -

Total 29,700 1,495 100 1,495 29
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escapement of salmon to the river is considerably less than the
dpparent potential population. This is attributed to insufficient

gqultable speawninp gravel.

Table 4, Estimated Atrlantic salmon smolt production and adult sea
purvival of Highland River. Area enclosed includes most accepted
values for production,

1f smolt produckion

per 100 j,r-dl1 in; i o 2 2
Smolt produced 5,957 11,914 17,871
5% 498 596 Bo4
U ey T s g T o
- - I LT 1,151 ™ 1,787
el | i
- |_l£1_ o B83s 1,787 | 2,681
gl
u 5 20 1.191 2,381 3,574
28 1,489 2,979 & 46

PHOTOS ON FILE

Description Figure Number File Number
Obstruction #1 (print} - 194
Obstruction #2 {print 7 184
Bottom Composition (primt) & 154
Timber Harvesting (print) - 194
Spavning Area (print} - 1594

SUMMARY AND CONCLUSIONS
One partial and two complete obstructions are located on the main
stem of Highland River. The partial obstruction requires blasting to

confine water At low discharge. The two complete obstructions require
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no further investigation as insufficient rearing area exists upstream
from the falls.

Highland River contains a total of 5,957 accessible rearing
units which have the potential to produce 600 to 1,B00 aduls per

year (Table 5).

Table 5. Summary of bobttom composition of Highland Biver aod tributaries
accegsible and inaccessible to anadromous figh,
5 == ==

Units Aocegsible Inaccessible Total
Total aystem 5,971 Mot surveyed -
Rearing units 5,957 = -
Spawning units 621 - -

Highland Biver does not appear to be ocverfished. However the
angling data indicates that this stream is under-utilized by Atlantic

galmon,

RECOMMENDAT IONS
1. HRemedial work to be carried out on ebstruction #1 in 1974,
2. Highland REiver be cloged to the recreatlional fishery for
5 years. Followed by an annual quota of 100 salmon,
3, HRoad construction and logging operations inm the vicinity
of Highland River should follow the guldelines outlined

by the Water Hesources Group, lh!a:nft:e Development Eranch,

1
(See summary of this reporth. L J
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Fig, 3. Parr-rearing area, lower reachesg, Highland River.

Fig. 4, Rearing area, middle reaches, Highland River.
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Fig. 5. Rearing area, upper reacheas, Highland River,

Fig. 6. Obstruction #1 at mile 0.5 from the mouth, Highland River.
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Fig. 7. Obstruction #2 at mile 14.6 from mouth, Highland River.

Fig. 8., Obstruction #3 at mile 14.6 from mouth, Highland River.
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CRABBS RIVER
W-40-86

Location; 48°12'50"N, 58°51'40"W St. George's Bay
Map Reference: St, Fintans 12B/2 W,E

LePoile River 11°/16W.
Dashwoods Pond 12B/1W, .

GENERAL DESCRIPTION

Drainage Area: 212.6 miles> (550.6 km>) Mean Width of 7.6 miles
Drainage Area: (12.2 km)
Axial Length: 29.4 miles (47.3 km)
Max., Basin Relief: 2,030 ft. (624,8 meters)
Length of Main Stem: 32,2 miles (51.8 km)1 Basin Perimeter: 108.3 miles
(174.3 km)
Number of Major Tributaries: 8
Total Lengch of Tributaries: 150.5 miles (242.2 km)1
Area of Lakes (1 milez): Nil
Crabbs River (Fig. 98) originates on the southern portion of the
Long Range Mountaing and flows in a westerly direction into the
southern side of St. George's Bay., This river 1s subject to extreme
fluctvations in discharge with 40 to 50 percent of the riverbed in the
lower reaches being dry douring low water levels,
The river bank throughout the lower and middle reaches are

extremely flat and generally sparsely forested at the stream's edge

(Figs. 10 and 11).

Measurements include standing water
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Two major tributaries Tl (Little Crabbs Brook) and T5 have
considerable amounts of rezring/spawnling area that is well-shaded

from the dengely forested banks (Fig. 12).

Fish Populations

Escapement of Atlantic salmon usually begins in late May
or early June, Angling 1s carried out mainly in che lower and
middle reaches resulting from the easy access via woods roads
and the Trans-Canada Highway.

The mean recorded salmon angling catch for Crabbs River,
1963 to 1973 1is 644 (Table 6). However, the creel census i3
estimated to be 75 percent accurate (J. Marshall, personal
‘communications). A more realistic mean angling catch would be

857 fish per year.

Table 6. Atlantic salmon angling catch, Crabbs River, 1964-
1973 inclusive.

Total Mean catch Total Mean weight
catch per year weight (1b) per fish (1b)
Grilse 4,602 460 16,815 3.7
Salmon 1,844 184 14,911 8.1

Toctal 6,446 644 31,726 4.9
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Angling pressure on Crabbs River has remained relatively
stable over the past ten years while the angling catch has shown a

slight downward trend.

OBSTRUCTIONS

The main stem of Crabbs River has three complete obstructions
and two partial cbstructions, Obstruction #1, at mile 17.9 from
the mouth, 1s a series of falls ranging from 4 to 8 feet in height-
(Fig. 13) these falls appear passable; however, minor blasting and
channelling would reduce "hold-up" of salmon below the obgtruction.

Othruction #2, mile 20.6 from the mouth, is a 3 to 4 foot
high ledge that requires minor blasting to confine water at low
discharge. Salmon would have difficulty in surmounting the ledge at
low discharge,

Obstructions #3, 4 and 5 are complete barriers to salmon
migration. They are all located within 200 vards of mile 24.9
from the mouth. The first is a 50 foot vertical fallg, the second
is a falls 30 feet high at an angle of 75-80° and the third is a
20 foot vertical falls (Figs. 14, 15 and 16), There 1s insufficient
rearing habitat above these falls to warrent further investigations.

. Tributary #5 has a partial obstruction located at mile 5.5

from the mouth., It is a falls 10 feet high and requires investiga-

tion at ground level to determine remedial work requirements. Many
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of the other tributaries of Crabbs River are blocked by high
impassable falls (Table?7 ) but the rearing habitat upstream from

the falls is not sufficient to justify remedial work.

Table 7 . Obstructions on tributaries of Crabbs River

Type of Location Barriers to
Tributary Obstruction Description (miles from mouth) fish passage
T3 Falls Height 15' 0.4 Complete
T4 Falls Height 30 0.2 Complete
TS5 Falls Height 10' 0.5 _ Partial
T5-1 Falls Helight 15' 2.1 Complete
T5-3 Falls Height 100’ 1.3 Complete
T5-4 Falls Height 50-75' 0.3 Complete
T6 Falls(2) Height 30' 1.6 Complete

BOTTOM COMPOSITION
The main stem of Crabbs River was not surveyed upstream from
the three complete obstructions at mile 24.9. Large areas of suit-
able rearing habitat are located on the maln stem and tributaries

below mile 24.9 (Tables 8 and 9).

POTENTIAL POPULATION ESTIMATES
It is estimated that Crabbs River system has the potential to
produce a total of 22,000 to 44,000 smolt and an adult sea survival

of 2,200 to 6,600 salmon (Table 10).



Table 8 . Bottom composition of main stem of Crabbs River accessible to anadromous fish
Location Length Mean Width Total Rearing Spawning

Section (miles) (vds) (yds) Bottom Type Units % Units % Units Comment g

1 0 to 6.0 10,500 50 boulder/rubble/ 5,250 100 5,250 10 525

gravel

2 6 to 11.6 9,800 42 rubble/boulder 4,116 100 4,116 5 206

3 11.6 to 12.7 2,000 34 boulder/rubble 680 100 680 - -

4 12.7 to 17.1 7,700 42 rubble/boulder 3,234 100 3,234 - -

5 17.1 to 17.9 1,400 17 bedrock /boulder 238 50 119 - - falls at mile 17.9

6 17.9 to 19.3 2,400 34 boulder/rubble 816 100 816 - -

7 19.3 to 21.7 4,200 20 boulder/rubhle 840 100 840 5 42  falls at mile 20.6

8 21.7 to 24,9 5,600 14 boulder/rubble 784 100 784 - - falls at 24.9
Total 43,600 15,958 99 15,839 5 773




Table

. Bottom composition of tributaries of Crabbs River accessible to anadromous fish.

Location Length  Mean Widch Total Rearing Spawning
Tributary {miles) (yds) (yds) Bottom Type Units % Units % Units Comment g
T1 0 to 15.9 28,400 7 rubble/boulder/ 1,988 100 1,988 20 397

gravel

T2 0 to 4.5 8,000 4 rubble/boulder 320 100 320 - Estimated no survey
T3-51 0Oto 0.4 700 b rubble/boulder 63 100 63 2 1 falls at 0.4 mile
T5-51 0 to 1.4 2,400 34 Tubble/gravel 816 100 816 30 245 falls at 0.5 mile
T5-82 1.4 to 4,1 4,800 -0 boulder/rubble 960 100 960 - -
T5-53 4.1 to 5.3 2,100 25 rubble/gravel 525 100 525 20 105
r5-1-51 0 to 1.6 2,800 12 boulder/rubble 336 100 336 - -
£5-1-82 1.6 to 2.1 800 5 boulder/rubble 40 100 40 - - falls at mile 2.1
T5-2 0 to 0.5 800 10 boulder/rubble 80 100 80 - -
r5-3 0to 1.3 2,200 14 boulder/rubble 308 100 308 - - falls at mile 1.3
¥6-51 Oto 1.6 2,800 14 boulder/rubble 392 100 392 2 8 two falls at m-i.le 1.6
T7-51 Oto 1.3 2,200 4 boulder/rubble 88 100 88 - -
I8-51. 0 to 2.2 3,900 7 boulder/rubble/gravel 273 100 273 10 27
T9-51 0 to 0.2 400 4 boulder/rubble 16 100 16 - -
iotal 62,300 6,205 100 6,205 13 783
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PHOTOS ON FILE

Description Figure No, File No,
Obstruction #1 (print) - 1119
Obstruction #1 (falls #3) (print) - 1119
Rearing Area (print) 11 1119
Near Mouch (print) - 1119

Rearing Area (T35) (print) 12 1119
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Table 10, Estimated Atlantic salmon smolt production and adult sea
survival of Crabbs River. Area enclosed includes most accepted
values for production, ’

If smolt production

per 100 yds2 is: 1 2 3
Smolt produced 22,044 44 0OBB 66,132
5% 1,102 2,204 3,307
ot o e e e
=10y 2,204 4,409 | 6,613
g ol
5 |
g s 3,307 6,613 | 9,920
H N
o o 20 4,409 8,818 13,264
—
ER
‘ <9 25% 5,511 11,022 16,533
SUMMARY

Five obstructions are located on the main stem of Crabbs River,
Two partial obstructions require minor blasting and channelling to
improve upstream fish migration. The three complete obstructions
require no further investigation. ~Partial obstruction én tributary
#5 requires attention but obstructions on all other tributaries have
insufficient rearing habitat upstream to warrent any consideration.

Crabbs River system contains 22,044 rearing units, which have
the potential to produce 2,200 to 6,600 adult salmon per year.

(Table 11),



Table 11 . Summary
habitat of Crgbbs
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of accessible and inaccessible spawning and rearing
River system

Units Accessible Inaccessible Total
Total system 22,163 - -
Rearing Units 22,044 - -
Spawnlng Unlts 1,556 - -

Crabbs River provides approximately 857 fish to the sports creel

each year. It 1is

sugpected that this catch is too high. Further

restrictiona are necessary to preveat a decline in the fish population.

RECOMMENDAT IONS

1, - Remedial work to be carried out at partial obstructions

#1 and #2.

2. An aangliag quota of 600 salmon be enforced on Crabbs

River system.

3., Strict surveillance should be maintained on all

development or logging 1o the area. Guidelines pro-

vided by the Water Resource Group (lacloded in Summary

of this report)shouvld be followed,
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Fig, 10. Rearing area, lower reaches, Crabbs River.

Fig. 11 . Typical rearing area, middle reaches, Crabbs River.
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Fig.12 . HRearing area, tributary #5, Crabbs River.
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Fig. 13. Partial obstruction #l, Crabbs River, gorge section,
at mile 17.9

Fig. 14. Obstruction #3, at mile 24.%, Crabbs River,



Fig.15. Obatruction #4, at mile 24.9, Crabbs River.

Flig.16. Obstruction #3 and #4, at mile 24.9, Crabbs River.
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BARACHOIS BROOK
W-40-90

Location: 48°15'17""N, 58°49'07"W, St., George's Bay

Map Reference: St. Fintans 125/2 W,E
Dashwoods Pond 12B/1W

GENERAL DESCRIPTION

-

Drainage Area: 93.0 miles2 (240.8 kmz) Mean Width of 3.8 miles
Drainage Area: (6.1 km)
Axial Length: 25.4 miles (40.9 km) :
Max. Basin Relief: 2,000 ft. (609.6 m) Basin Perimeter: 70.3 miles
1 (113.1 km)
Length of Main Stem: 29,3 miles (47.1 km)
Number of Major Tributaries: 9
Total Length of Tributaries: 50.3 (80.9 km)1
Area of Lakes ( y1 milez): Nil

Barachois Brook (Fig. 17) flows northwest from the Long Range
Mountains entering St. George's Bay near the community of Cartyville.

Due to the small quantity of standing water, extreme fluctuations
in discharge are evident on the river similar to many other rivers in
the area, Except for several areas in the lower reaches which have been
cleared for farming (Fig. 18) the river bank is forested to the stream's

edge with white birch, spruce, balsam fir and alders (Fig. 19). Extensive

harvesting of timber is carried out in the middle reaches (Fig. 19).

Measurements include standing water.
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Fish Populations

Escapement of Atlantic salmon into Baraéhois Brook usually begins
in late May. The river is accessible to anglers for most of its length
via woods road and the Trana-Canada Highway,

The mean recorded salrion angling catch for Barachois Brook, 1964
to 1973 inclusive, is 595 (Tablel2): however, the creel census is
estimated to be only 75 percent accurate (J. Marshall, personal communi;
cations). Therefore,793 fish per year would be a more realistic mean

angling catch.

Table 12, Atlantic salmon angling catch, Barachois Brook, 1964-1973
inclusive,

Total Mean catch Total Mean weight
catch per year weight (1b) per fish. (1b)
Grilse 4,834 483 15,863 3.3
Salmon 1,121 112 7,860 7.0
Total 5,955 595 23,723 4.0
OBSTRUCTIONS

The main stem of Barachois Brook has six falls all of which are
partial obstructions and delay upstream fish migration at various water

levels (Tablel3).
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Obstruction #1 ia a three to four foot ledge which extends-the
total width of the stream. Water is spread evenly across the top
causing & "hold up" of salmon during perlods of low and medium flows.
Minor blasting is required to confine the flow (Fig. 20).

Obstruction #2 1s B series of three falls 50 feet apart. The
furthest downstream falls does not appear to impede salmon migration,
The middle falls has an overhanging ledge that requires blasting..

The furthest upatream of the three falls requires remedial work to
remove protruding bedrock and to improve channel.

At obstruction #3 the water spreads thinly over the falls,
Blasting is required to channelize the flow.

Obstruction #4 1s a complete barrier to salmon passage during
periods of low water. Remedial work 1is reguired to remove bedrock
outcrop and to channel water at top of the falls (Fig. 21).

Obstruction #5 requires removal of overhanging lip.

Obstruction #6 requires further investigation on foot to
determine remedial work required.

Several tribuvtaries of Barachois Brook are blocked by impassable
falls (Tablel4). The rearing habitat opstream is insufficient to justify

remedial work.,
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Tablel13. Obstructions on the main stem of Barachois Brook,

, Location
Obstruction Type of (miles from Barrier to
Number Obstruction Description mouth) fish passage
1 falls 3-4" vertical ledge 9.0 "hold up' at
low discharge
2 falls © 3 drops, spaced 50'
Height 3" at angle 45° '
Height 6-7' vertical 18.5 "hold up™ at
Height 6' at angle 55° all discharges
3 ' falls Height 7-8' at angle 80° 18.7 "hold up" at
over 15' length medium and low
discharges
4 falls Height 6-7' at angle 80° 19,0 " Complete at low
over 10-15' length discharge. "Hold
up” at all other
flows.
5 falls Height 5' vertical 21.1 "hold up" at low
discharge.
6 falls Height 8-10' vertical 23.0 "hold wup" all
discharges,
Table l4. Obstruction on tributaries of Barachois Brook
Type of Location Barrier to
Tributary Obstruction Description (miles from mouth) fish passage
T3 Falls Height 407 1.9 Complete
T4 Falls Height 30 2.0 Complete
T6 Falls Height 20'-30" 1.0 Complete
T8 Falls Height 20 1.2 Complete
T9 Falls Three drops 1.0 Partial

Height 4'-8'7
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BOTTOM COMPOSITION

This survey wag carried out in July 1973 at which time the river
was & medium discharge, The river bed was egtimated to be 20 percent
dry. This area was not 1included in calculation of rearing potential

(Tables 15 and 16).

POTENTIAL POPULATION ESTIMATES

It is estimated that Barachois Brook has the potential to pro-

duce 10,000 to 20,000 smolt and an adult sea survival of 1,000 to

3,000 salmon per year (Table 17).

PEOTOS ON FILE

Description Figure Number File Number
A Try Rearing Area (slide) 12258

Obatruction #1 (print) 873

Lower Reaches (print) 873

Middle Reaches (print) ' 873



Table 15 Bottom composition of main stem of Barachois Brook accessible to anadromous fish

R = = T——
Location Length Mean
Section (milesg’ (yds) width Total Rearin _Spawning
(vds) Bottom Type unit g = Units % Units L. mEments
1 0 ta 2.0 1,500 34 rubble/gravel /boulder 1,190 10 1,140 an 357
Fa 2.0 to 4.4 &, 200 20 rubble/haulder B&0 100 &0 5 452
3 4.4 to 5.8 2,500 14 tubble/boulder 475 100 475 - =
& 5.8 to 7.8 3,500 14 boulder /rubble 665 100 BG5S 2 13
5 7.8 to 9.2 2,400 20 boulder/rubble 480 98 470 - - falls at mile 9.0
& 9.2 to 11.8 & 600 20 rubble/boulder 0z0 95 B74 an 262
7 11.8 to 14.6 4,900 17 rubble/boulder/gravel B33 70 583 5 29
B l&.6 ta 18,/ 7,300 14 rubble/gravel /boulder 1,022 100 1,022 40 08
9 18.7 to 21.5 4 900 14 tubble/gravel LA 104 =] a0 205 falls at mile 18.5
falls at 18.7 m,
falls at 19.0 m.
10 21.5 to 24.5 5,300 13 boulder /trubble BES 100 B9 - - falls at 21.1 m.
falls at 23.0 m.
12 24.5% Eo 24,8 a0 B rubble/boulder 48 1M} 48 25 12
13 24,8 to 27.2 4, 200 B boulder /tubble 36 100 3136 - -
Total 47,900 8,184 96 7,878 16 1,328




Tablelé. Bottem compesition of tributaries of Barachois Brook accesgsible to anadromous f£ish
Locaticn Length  Mean width Total Rearing Spawvning
Tributary {miles) (yds) (yds) Bottom Type units % Unice % Units Comment g

T1 0 to 4.8 8,400 6 boulder/tubble/gravel 504 100 504 5 25
T2 Q to 6.4 11,300 5 boulder/rubble 565 100 565 - -
T3 0 te 1.9 3,400 7 rubble/gravel 238 100 238 20 48 falls ar mile 1.9
T4 0 to 2.0 3,500 3 rubble/gravel 105 100 105 10 11 fallg at mile 2.0
T5 0 to 1.8 3,200 5 boulder/rubble 160 100 160 - -
T6 0 tol.0 1,700 9 rubble/boulder/gravel 153 100 153 5 8 falis at mile 1.0
T7 0 te 0.5 800 5 rubble/boulder 40 100 40 - -
T8 0tol,2 2,100 3 rubble/boulder/sand 63 100 © 63 30 19 falls at mile 1.2
T9 0 to 1.2 2,100 7 boulder/rubble 147 100 147 - -
Total 33,500 1,975 100 1,975 111
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SUMMARY

Six partial obstructions are located on the main stem of
Barachois Brook. Although all appear to be passable, they present
serious difficulty to salmon migration at periods of low discharge.

Barachols Brook system contains 10,042 rearing units (Table 18)
which has the potentisl to produce i,OOO to 3,000 Atlantic salmon per
year, )

Barachois Brook provides approximately 800 fish to the sport
creel each year. There has been a slight increase in angling pressure
over the past nine years. However, the angling catch has shown a
gradual downward trend. A cowparison of rearing potential and angling
catch shows that restrictions are necessary on the angling catch to

prevent a decline in fish stocks,
RECOMMENDATTIONS

1. Remedial work to be carried out on obstructions #1, #2,
#3, #, and #5. Blasting and/or channel required at
all obstructions. Further Investigations should be
carried out at obstruction #6 to determine extent of
obgtruction to fish migration,

2. An angling quota of 600 salmon be enforced on Barachois

Brook system,
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Table 17, Estimated Atlantic salmon smolt production and adult sea
gurvival of accessible areas of Barachois Brook. Area enclosed
includes most accepted values for production,

If smolt production

per 100 yds2 is: 1 2 3
Smolt produced 10,042 20,084 30,126
.. 5% 502 1,004 1,506
ol o - |
: T 1,004 2,008 3,013
35 s _ _ 1,506 _ 3,013 1 4,519
o E 207, 2,008 4,017 6,025
i:i, 2 25y 2,511 5,021 7,532
< 9
g o

Table 18. Summary of bottom composition of Barachois Brook and
tributaries accessible to anadromous fish.

Units Accessible Inaccessible Total
Total system 10,348 - 10,348
Rearing 10,042 - 10,042

Spawning 1,448 - 1,448
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Strict survelllance be maintained on the extensive
logging operations and any other developments in the
area, Guidelines provided by Water Resources Group
(included in Summary cof this report) should be

followed.



Fig. 13. Partial obstruction #l1, Crabbs River, gorge section,
at mile 17.9

Fig. l4. Obstruction #3, at mile 24,9, Crabbg River



Fig.l8 . Typical reasrlng area, lower reaches, Barachois Brook,

Fig. 19. Rearing area, middle reaches, Barachois Brook.
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Fig.20. Obstruction #1 at mile 9.0 from the mouth, Barachois Brook.

Fig.21. Obstruction #4, at mile 19.0 from the mouth, Barachois Brook.



.

Fig, 220 Mouth of Barachois Brook (upstream view).
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ROBINSONS RIVER
W-40-92

Location: 48°14'55'"N, 58°49'07"W St. George's Bay

Map Reference: St, Fintan's 12B/2 W,E
Dashwood Pond 12B/1 W,E

GENERAL DESCRIPTION

Drainage Area: 169.,5 miles2 (439.0 ka) " Mean Width of 48,0 miles
Drainage Area; (77.2 km)

Axial Length: 31.7 miles (51.0 km)

Max. Basin Relief: 2,050 ft, (624.8B meters) Basin Perimeter: 90.0 miles

1 (144.9 km)

Length of Main Stem: 38,9 miltes (62.6 km)

Number of Major Tributaries: 14

Total Length of Tributaries: 122.8 miles (197.7 km)

Area of Lakes (=1 milez): Nil

Robinsons River (Fig. 23) originates in the Long Range Mountains

and flows into St. George's-’Bay near the community of Robinsons, Typical

of several rivers in the area, it is subject to extreme fluctuations in

dlischarge due to small gquantity of standing water in its system. When

the survey was carried out ip July, approximately 80 percent of the

riverbed was covered with water., The lower and middle reaches are

gently sloped and forested to the river's edge with spruce, balsam

fir and alders (Fig. 24), which provides shade to potential rearing

areas. The upper reaches of the drainage area are relatively barren.

1
Measurements include standing water
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Fish Populations

Escapement of Atlantic salmon intoe Robinsons River usually
begine in late May or early June and reaches a peak about mid-July.
It is a popular river for salmon fishing because of its many good
pools and easy access via Trans-(Canada Highway and numerous woods
roads.

The mean recorded salmon angling catch for Robinsons River,
1963 to 1973 is 801 (Table 19)- however, this creel census is
estimated to be 75 percent accurate (J, Marshall, perscnal cowmuni-
cations). A more realistic mean angling catch would be 1,068 fish
per year. The angling catch has drasticaily decreased since 1965
from about 0.8 fish per rod day to about 0.4 fish per rod day.

i

Table 19. Atlantic salmon angling catch, Robinsons River, 1964 -
1973 inclusive,

Total Mean catch Total Mean weight
catch per year weight (lb) per fish (1b)
Grilse 6,733 673 22,800 3.4
Salmon 1,279 128 10,254 8.0
Total 8,012 801 33,054 4.1

OBSTRUCTIONS

‘

The main stem of Robinsons River has one complete obstruction

and two partial obstructions, Obstruction #1, at mile 19.1 from the
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mouth ia a falls 30-35 feet high; 55-60 feet long at a 60° angle
(Fig. 25). This falls is a Eomplete obstruction at all water levels
and appears to require the construction of a fishway to render it
passable to salmon mlgrants, A preliminary engineering survey was
carried out on this obstruction in 1968.

Obstruction #2, aspproximately 100 yards upstream from obstruction
#1 consists of three vertical drops of 6, 7 and 4 feet Tespectively,
(Fig. 26). All chree falls appear passable at all water levels but
the two lower drops require blasting to remove overhanging ledges.

Obstruction #3, at mile 19,8 from the mouth is a vertical falls
approximately 10 feet high (Fig. 27). This obstruction appears pass-
able from the air but required further investigation from the ground
for a more accurate assegsment,

Several tributaries of Robinsons River are blocked by high im-
pasaable falls (Table 20). Fhe rearing habitat above these obstruct-

fons is not sufficient to justify remedial work,

Table 20, Obstructlons on tributaries of Robinsons River

Type of Location Barrier to
Tributary Obstruction Description (miles from mouth) fish passage
T2 falls height 40' 1.4 conplete
T3 falls height 50' 0.2 complete
T4 fﬁlls height 30 1.4 : complete
TS5 falls height 50' 3.5 complete
T8 falls height > 15" 0.9 ' complete
T10 falls height > 15" 0.5 complete

T1l1 falls height » 15" 1.0 complete
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BOTT{ COMPOSITION

Robingons River system containg large areas of riverbed suit-
able for rearing salmon parr (Tables 21, 22, 23, and 24). The
river system l1s subject to euxtreme fluctuations in discharge and
during low water levels approximately 20 perceﬁt of the riverbed is
dry. Thosge areas have not been iﬁcluded in the estimation of rearing

units,
POTENTIAL POPULATION ESTIMATES

It is estimated that the accessible area of Robinsons River
system has the potential to produce a total of 16, 100 to 32,300 smolt
and an adult sea survival of 1,600 to 4,800 salmon (Table 25),.

It i3 estimated that the inaccessible areas of Robinsons River
system, excluding areas above total obstructlon on tributaries, has
the potential to produce a total of 9,809 to 19,618 smolt and am adult

sea survival of 981 to 2,943 salmon (Table 26),

PROTOS ON FILE

Description Figure No. File No.
Tributary (2 slides) - 159
Tributary Falls (slide : - 160
Obstructions #1, #2, #3 (8 slides) - 161
Rapids, Falls, etec. (6 slides) - 162
Obstructions #1, #2, #3 (3 slides) - 995
Rearing Area (slide) 24 995

Obstructions #1, #2 (6 prints) - 876



Table 21. Botrom composition of main stem of Hobinsons River accesgsible to &pnadromouws fish

e et e Y — = P — e

= —— —

e —

Location Length Mean Width Total Heacing Spavning
Section (milesg) (yds) (yds) Bottom Type Maita A Unics ! Units Commenl &

1 0 to 4.0 7,000 60 rubble/gravel/boulder %, 200 100 4,200 10 420

2 4.0 ko 5.1 2,000 35 rubble/gravel 700 100 700 3o 210

3 5.1 to 8.4 6,000 30 rubbile/boulder £.800 100 1,800 - -

4 8.4 to 10.7 4,000 50 boulder/rublile 3,600 100 3,600 5 180

5 10.7 to 12,1 2,500 35 gravel/rubble B75 100 B75 60 525

6 12,1 o 15.7 5,500 23 rubble/boulder 1,375 100 1,375 10 138

7 15.7 to 16.3 2,500 35 gravel /steadies 875 50 438 20 175

8 156.3 to 19.1 5,000 40 gravel frubble 2,000 100 2,000 G 1,000 Falls at Mile

19.1

Total 34,500 15,425 97 14,988 17 2,648




Comment s

Falls at mile
19.1

Fallsg at mile
19.8

Table?3 . Dottom compogition of main stem of Hobinsons Hiver inaccessible to anadromous fish.

Location Length Mean Width Total Rearing Spawning

Secrion (mlles) (yds) (yds) Bottom Type Units % Units % Unikts
9 19.1 to 21.1 3,500 27 boulder/rubble/bedrock 945 a5 8§98 - -

10 21.1 te 25.1 7,000 40 rubble/gravel 2,800 100 2,800 30 560
11 25 to 27.4 3,000 40 steadies 1,200 - - - -

12 27.4 to 28.3 1,300 33 gravel/rubble 495 OO 435 90 446
13 28,3 to 30.3 3,500 27 boulder/rubble 845 100 945 - -
14 30.3 to 32,7 8,000 17 boulder/tubble 510 100 510 - -
15 32,7 to 33.6 1,500 17 boulder/rubble 255 100 255 - -
16 35.4 to 36.3 1,500 10 boulder/rubble 150 100 150 - -

Total 29,500 7,300 83 6,053 14 1,006




Table 22 ., Bottom composition of tributaries of Robinsons River acceesible to anadromous fish

- e s = — = - = = e | —— - — —

Location Length Mean Width Total Rearing Spawning

Tributary (miles) (yds) (yde) Bottom Type Units % Units % Units Comment s
T1-51 0 to 3.1 5,500 8 rubble/boulder/gravel 440 100 440 5 22

T1-§82 3.1 to 7.1 7,000 5 rubble/gravel/boulder 350 100 350 5 lb

T1-S3 7.1 teo 10.8 6,500 2 rﬁbble/gravel/boulder 130 100 130 - -

T1l-1-S1 0 to 3.4 6,000 3 boulder/rubble 180 100 180 50 90

T1-1-52 3.4 to0 5.4 3,500 2 steadies 70 - - - -

T2 0 to 1.4 2,500 S rubble/boulder/gravel 50 100 ¢ 10 5 Falls at mile

1.4

Total 31,000 1,220 94 1,150 11 135




Table 24. Bottom composition of tributaries of Robinsons River inaccessible to anadromous fish.

Location Length Mean Width Total Rearing Spawning
Tributary (miles) (yds) {yds) Bottom Type Units % Units % Units Comment §
T3-51 0 to 0,2 300 7 boulder/rubble 21 100 21 - - falls-mile 0.2-
T4-81 0 to 1.4 2,500 15 rubble/gravel/boulder 375 100 375 30 113
T5-81 0 tol.1 2,000 10 boulder/rubble 200 100 200 - -
T5-52 2.4 to 3.5 2,000 B8 boulder/rubble 160 100 160 - - falls-mile 3.5
T5-1 0 to 0.9 1,500 2 boulder/rubble 30 100 30 - -
T5-2 0 to 0.9 1,500 8 rubble/boulder 120 100 120 - -
T6 0 to 1.5 2,700 15 steadies 405 - - - -
T7 0 to 1.1 2,000 15 steadies 300 - - . -
T8-§1 0 to 0.9 1,500 7 boulder/rubble 105 100 105 - -
T9-51 0 to 5.0 8,800 15 boulder/zubble 1,320 100 1,320 - -
T9-52 5 to 7.0 3,500 13 rubble/boulder 455 100 455 5 23
T9-1 0 to 1.1 2,000 5 boulder/rubble 100 100 100 - -
T9-2 0 to 1.4 2,500 7 boulder/rubble 175 100 175 - -
T10-51 0 to 0.5 800 5 boulder/rubble 40 100 40 - - fallg-wile 0.5
T11l-51 0 to 1.0 1,800 8 boulder/rubble _ La4 100 144 - - falls-mile 1,2
T12-51 0 to 1.1 2,000 5 boulder/rubble/gravel 100 100 100 10 10
T12-52 1.1 to 3.1 3,500 5 boulder/rubble 175 100 175 - -
T13-51 0 to 1.1 2,000 5 rubble/boulder 100 100 100 - -
T14-51 0tol.9 3,400 4 boulder/rubble 136 100 136 - -

Total 46,300 4,461 84 3,756 33 146




-92-

Table 25, Estimated Atlantic salmom smolt production and adult sea
survival of accessible areas of Robinsons River. Area enclosed includes
most accepted valuesa for production.

If smolt production

per 100 yds2 ia: 1 2 3
Smolt produced 16,138 32,276 48,414
5% 807 1,614 2,421
R 10w T T T 7 1,614 3,228 7| 4,841
el !
S 5 15% 2,421 4,861 | 7,262
85 ~ T~~~ -~ T-ToToT T '
E g 20% 3,228 6,455 19,683
et
i § 257 4,038 8,069 12,104

Table 26 , Estimated Atlantjc salmon smolt production and adult sea
survival of inaccessible aceas of Robinsons River. Area enclosed
includes most accepted valies of production,

If smolt production

per 100 yd2 isg: 1 2 3
Smolt produced 9,809 19,618 29,427
5% 490 981 1,471
woal o e
sl B (/2 981 1,962 | 2,943
5@ | |
§§ l1s%  _ 1,471 2,943 4,414
H
. 4 20% 1,962 3,924 5,885
o a
< a 25% 2,452 4,905 7,357
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SUMMARY AND CONCLUSION

One complete and two partial obstructions are located on the
main stem of Robinsona River, There is no further investigation
required at partial obstructions until engineering survey is carried
out on the complete obstructions. Fish passage on several of the
tributaries {s blocked by complete obstructions.

Robinsons River system contains 16,138 accessible and 9,809
inaccessible rearing units (Table 27), The potential adult produc-

tions are 1,614 to 4,841 and 981 to 2,943 resgpectively.

Table 27. Summary of accessible and inaccessible rearing and spawning
habitat of Robinsons River,

Units Accessible Inaccessible Total

Total system 16,645 11,761 28,406
Rearing 16,138 9,809 25,947
Spawning 2,783 1,039 3,822

The estimated mean annual angling catch in Robinsons River is
1,280 salmon. It has also been noted that the angling success has
decreased in the past five yeers. It is evident, from comparisoas
of angling catch and potential production, that the salmon in Robinsocans
River are over-exploited: The gport fishery harvest should not be more

than 700 salmon,



A

RECOMMENDATIONS

Fishway be constructed at obstruction #1,

If obstruction #1 is wmade pasaable to salmon
then remedial work should be carried out at
obatruction #2. Investigations at ground
level would also be required at obstruction

#3 to determin; the extent that fish passage
is blocked.

Angler harvest on Robinsons River be restricted
to a quota of 700 salmon.

Strict gurveillance should be maintained on
all development and logging in the drainage
basin. Guidelineg provided by Water Resources
Group of Resource Development Branch should be

adhered to (see Summary of this report).
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Fig. 24. Typical section of rearing area, Robinsons River,

Fig, 25. Obstructions #1, Robinsons River, 19.1 miles from mouth.
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Fig. 26, Obstruction #2, Robinsons River, 100 yards above
obstruction #1.

Fig. 27 . Obstruction #3,Robinsons River, 19.8 miles from
the mouth.
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Fig. 28. Spawning area below obstruction #1, Robinsons River,
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JOURNOIS BROOK
W-40-99

Location; 48°21'20"N, 58°41'18"W St, George's Bay

Map Reference: Main Gut 12B/8W
Flat Bay 12B/7E

GENFRAL DESCRIPTION

Drainage Area: 24,9 rniles2 (64.5 km2) Mean width of 1.2 miles
Drainage Area; (1.9 km)

Axial Length: 12.1 miles (1%.5 km)
Max. Basin Relief: 1,250 ft. (381.0 m) Basin Perimeter: 28.1 miles
1 (45.2 km)
Length of Main Stem: 11.0 miles (17,7 km)
Number of Major Tributaries: Nil
Total Length of Tributaries: Nil
Area of Lakes (» 1 milez): Nil

Journois Brook (Fig. 29) flows west from the base of the Long
Range Mountains and flows into the east side of St, George's Bay.
This small brook flows through low bog land and has a narrow strip

of white birch, spruce and alders along its riverbank (Fig. 30). The

tributaries are short and dry during most of the year.

Fish Population

There are no angling data available for Journols Brook. The
stream appears to be capable of gupporting a large brook trout popula-

tion. Apparently Atlantic salmon do not utilize Journois Brook.

1 .
Measurements include standing water,
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OBSTRUCTIONS

Journois Brook has no obstructions.

BOTTOM COMPOSITION

The total area of Journois Brook (1,042 units) is potencial

rearing area for Atlantic salmon (Table 28). The strip of spruce

and alder at fhe ptream's edge provides excellent shade to potential

rearing habitat

POTENTIAL POPULATION ESTIMATES

Journols Brook has the potential to produce 1,042 to 2,084

smolt resulting in a possible 104 to 312 adult salmon (Table 29),

PHOTOS ON FILE

Description Figure No. File No.

SUMMARY AND CONCLUSTIONS

Journois Brook has no obstructions. It has 1,042 accessible

parr rearing units having the potential to produce 100-300 adult



Table 28. Bottom composition of amin stem of Journois Brook accessible to anadromous fish.

Location Length Mean width Total Rearing Spawning
ction (milesg) (yds) {yds) Bottom Type units % Units % Units Cottment, ¢
1 0 to 3.4 5,800 9 gravel/rubble 531 100 531 70 372
2 3.4 to 5.4 3,500 5 rubble/gravel /boulder 175 100 175 40 70
3 5.4 to 10,2 8,400 4 rubble/boulder/gravel 336 100 336 20 67
tal 17,800 1,042 100 1,042 49 509
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Atlaintic salmon per wvear. However, there is no evidence of a salmon

population in this brook.

Teble 29, Fatimeted Atlantic salmon smolt production and adult sea
purvival of accessible are of Journols Brook., Area enclosed includes
most accepted valuea of production.

If smolt production

par 100 ydﬂ,? 1s:

1 2 3
Smolt produced 1,042 7,084 3,126
5% 52 104 156

BTN il s sl i, i ot v o s * s, ¥ . oY e,

w = T10 104 o8 | 313

Egl ! I

a = LIEE; _______ 135__ R _3"13 | 469

a o

H Ok

LBl 2o 208 417 625

e .

2 g 2 261 521 782

RECOMMENDAT TONS

1, Development and logping operatiome In the area
ghould conform to the guidelines provided by
the Water Rescurces Group of the Resource

Pevelopment Branch (see Summary of this report).
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Fig.30. Typical shaded spawning area, middle reaches, Journols Brook,

Fig. 31 Rearing area, middle reaches, Journois Brook.
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FLAT BAY BROOK

W-41-108
Location: 48°24'00"N, 58°33"32''"w Flat Bay, St. George's Bay
Map Reference; Flat Bay 128/7E
Main Gut 128/8 W,E
Puddle Pond 12A/5 W
Dashwood Pond 12B/1 E

Xing George IV Lake 12A/4 W
GENERAL DESCRIPTION

Drainage Basin: 245.4 m11652 (635.5 kmz) Mean width of 6.9 miles
Drainage Area: (11,1 km)
Axial Length: 32.5 miles (52.3 km) )
Max, Basin Relief: 1,950 ft., (594.4 m) Basin Perimeter: 104.7 miles
1 (168.5 km)
Length of Main Stem: 33.9 miles (54.5 km)
Number of Major Tributaries: 9
Total Length of Tributaries: 149.5 miles (240.5 km)1
Area of Lakes (>1 milez): Dennis Pond L1 1.1 miles2 (704.0 acres)
Long Pond L2 1.0 mile52 (640.0 acres)
Cross Pond L3 1.1 miles2 (704.0 acres)
L4 1.0 miles2 (640.0 .acres)
Flat Bay Brook (Fig. 32) flows west from the Long Range Mountains
entering Flat Bay in the east side of St. George's Bay. The river is

wide and shallow for most of its length with low or gently sloped

banks (Figs. 33 and 34).

1 . ;
Measurements include standing water
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WILES

Obstruction (complete}
Obstruction (partial)

Section

r1
T2
T3
T4
r5

7

Tributary

Standing water

Road

Dribble Brook
Coal Brook
Sheep Brook
Three Brook
Lookout Brook
Cross Pond Breook

wWolf Brook

Dennis Pond
Long Pond
Cross Pond

Portage Lake

512

Fig.

32.

Flat Bay Brook system showing obstruction locations.

Line from section number indicates end of section,
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Fish Population

Flat Bay Brook is accesgible to anglers for about half its
length via a power company road and the Trans-Canada Highway. The
remainder 18 accessible only by foot or aircraft. The river has
been subject to a mean angling pressure of 1,896 rod days since 1963
and since that time the angling catch has decreased from 1.3 fish
per rod day to 0.4 fish per rod day in 1973,

The mean tecorded salmon catch, 1963-1973 is 1,161 (Table 30),
however, the creel census is estimated to be only 80 percent ACCuraté
(J. Marshall, pergonal communication), A more realistic mean angling

cateh would be 1,451 fish per year,

Table 30, Atlantic salmon angling catch, Flat Bay Brook, 1963-1973
inclusive.

Total Mean catch Total Mean weight
catch per year weight (1b) per fish (1lb)
Grilse 11,830 1,076 42,178 3.6
Salwmon 940 85 7,764 8.3
Total 12,770 1,161 49,942 3.9
OBSTRUCTIONS

Flat Bay Brook has one obstruction on the main stem, It is a

compicte obstroction, located in a two mile long gorge approximately
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28.0 miles from the mouth and consists of two sections of dry river-
bed where the water elther flows underground or through broken rock
{Fig. 35). TFurther iﬁvestigation is required as this obstruction
was viewed from the air only.

The river is very shallow for much of 1its length and at periods
of low discharge migrating fish are delayed at various locations
throughout the system.

A number of tributaries are blocked by impassaEle-falls (Table
31) but insufficient rearing habitat exist upstream to warrent further

congideration,

Table 31, QObstructions on tributaries of Flat Bay Brook.

Type of Description Location Barrier to
Tributary Qbstruction (height) miles from meouth fish passage
T2 . TFalls 40-50" 2.8 Complete
T3 Falls (2} 8-10"' 1.1 Paszsable
T4 Falls 20! 1.0 Complete
TS Falls - near mouth Complete
T7 Falls 50" 0.4 Complete

T8 Falls 20! © near mouth Complete




Table 32, Bottom composition ¢f main stem of

Flat Bay Brook accessible to anadromous fish,

Comment s

Dry riverbed at mile

Location Length  Mean width Total Rearing Spawning
Section {miles) {yds) (yds) Bottom Type units A Units % Units
1 0 to 4.4, 7,700 50 boulder/rubble 3,850 100 3,850 2 77
2 4.4 to 6.9 4,400 37 boulder/rubble 1,700 100 1,700 - -
3 6.9 to 11.3 7,700 58 gravel/sand 4,466 20 893 20 893
4 J11.3 to 11.9 1,000 50 steadies 500 - - - -
5 11.9 to 14.3 4,200 75 gravel/sand 3,150 90 2,835 90 2,552
6 14.3 to 16.1 3,100 50 boulder /rubble 1,550 100 1,550 - -
7 16.1 to 19.8 6,500 42 rubble/boulder 2,730 100 2,730 5 136
8 19.8 to 20.8 1,800 30 boulder/rubble 540 100 540 5 27
9 20.8 to 22.6 3,200 40 rubble/gravel 1,280 100 1,280 40 512
10 22.6 to 24.4 3,100 30 rubble/boulder 930 100 930 15 140
11 24.2 to 27.4 5,600 17 boulder 952 100 952 - ’-
28.¢
Total 48,300 21,648 80 17,260 20 4,337




-H8~

BOTTOM COMPOSITION

IFlat Bay Brook was surveyed in July; the rivér wasg at medium
discharge. It is possible that during low discharge, portions of
the rearing habitat included in the potential estimates (Tables32,33,
34 and 35) are dry.

Flat Bay Brook has 17,260 rearing units and 4,337 spawning
units (Table32). Accessible tributaries have 1,893 potential rearing,
units (Table33), Inaccessible areas of Flat Bay Brook have approxi-
mately 1,848 rearing units (Table3s4). Tributaries inaccessible to
Atlantic salmon contain 68% rearing units but no significant spawning

areasg (Table35).
POTENTTAYL, POPULATION ESTIMATES

It is estimated that the accessible area of-Flat Bay Brook has
the potential to annually praduce a total of 19,000 to 38,000 Arlantic
galmon smolt, resulting in an expected 1,900 - 5,700 adults returniﬁg
to the fishery (Table 3§.

It is estimated that tbe inaccessible areas of Flat Bay Brook
have the potential to produce 2,500 co 5,000 Atlantic salmon smolt

and an adult sea survival of 250 to 760 fish per year (Tabled?).



Table 34. Bottom composition of main stem of Flat Bay Brook inaccessible to anadromous fish.

Location Length Mean width Total Rearing Spawning
Section (miles) (yds) {yds) Bottom Type units %  Units %  Units Comments
12 28,0 to 32.3 7,700 14 boulder/rubble 1,078 100 1,078 10 108
13 32,4 to 34.4 3,500 10 boulder 350 100 350 - -
14 34,4 to 36.8 4,200 10 boulder/rubble 420 100 420 1 4
Total 15,400 1,848 100 1,848 6 112




Table33 . Bottom composition of tributaries of Flat Bay Brook accessible to anadromous figh.

Location Length Mean width Total Rearing Spawning
Tributary (miles) (yds) (vds) Bottom Type units % Units % Unita (ommenkt g
Ti-S1 Q0 to 3,500 Lo rubble/boulder 350 100 350 2 7
T1-52 2.0 to 2,100 7 rubble/gravel/boulder 147 100 147 25 37
T1-S3 3.2 to 2,800 8 rubble/boulder 224 100 224 5 11
T1-S4 4.8 to 4,200 5 rubble/boulder/gravel 210 100 210 20 42
T2 0 to 4,900 5 - rubble/boulder/gravel 245 100 245 £0 49 Falls at mile 2.8
T3-81 2.8 to 2,100 5 rubble/gravel 105 100 105 10 11
T3-52 4.0 to 6,500 4 boulder/rubble 260 100 260 - -
T4 0 to 1,700 10 rubble/boulder . 170 100 170 - - Falls at mile 1.0
T6 0 to 2,800 3 rubble/boulder 84 100 84 - - Falls at mile 1.6
T7 0 to 700 14 boulder/rubble 98 - 100 98 - - Falls at mile 0.4
Total 31,300 1,893 100 1,893 8 157




Table 33 PBottom composition of tributaries of Flat Bay PBProok inaccessible to a&nadromous fish.

— S e e — —
Location  Length Mean width Total Rearing _Spawming

Tributary (mlles) (yde} (yds} Bottom Type units p 4 Inits d Uoits Comments

T8 0 ta 1.9 3,400 3 boulder /rubble 102 1040 o2 - -

710-51 0to 1.2 2,100 8 boulder/rubble 168 100 158 - -

T10-52 1.2 to 2.4 2,100 3 boulder/rubhkle 63 100 63 - -

TLD-1 0 Ea 1.1 2,000 5 boulder/rubble IDQ 1040 100 - -

T11 0 to 1.8‘ 3,200 8 boulder/rubble 256 100 256 - -

Total 12,800 . 689 100 689
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Table 36, Estimated Atlantic salmon smolt production and adult sea
survival of accessible areas of Flat Bay Brook. Area enclosed
includes most accepted values of production,

If smolt production

per 100 yds.2 isg: 1 2 3
Smolt produced 19,153 38,306 57,459
5% 958 1,915 2,873
a2al e T T T 1,915 T T T 73,831 5,746
gl '
B2 LISh _ __ 2,873 . _ _ 5,761 8,619
v > —
3 207, 3,831 7,661 11,492
ﬂlﬂ
2 9 257, 4,788 9,577 14,365
e

Table 37. Estimated Atlantlc salmon smolt production and adult sea
survival of inaccessible area of Flat Bay Brook. Area enclosed
includes most accepted values of production,

If smolt production

per 100 yds.2 is: 1 2 3
Smolt produced 2,537 5,074 7,611
.. 5% 127 254 381
4w
o e e e e e e Eme o e m— — — _.._._]
S R (7 254 507 761
LW |
2 s 381 761 1 1,141
25| o 15 _ _ _ _ 381 _ _ _ _ _761 ,
2
PR Y 507 1,015 1,522
a2 9 '
< @ 25% 634 1,269 1,903
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PHOTOS ON FILE

Description Figure Number Flle Number
Rearing Area Upper reaches (print) 34 862
Spawning Area Middle reaches (print) - 862
Rearing Area, Upper reaches (print) - 862
Rearing/Spawvning Area Lower reaches (pr?nt) - 862

SUMMARY AND CONCLUSIONS
There is one complete obstruction ou the main stem of Flat Bay
Brook which requires an engineering survey. Filsh passage in several
tributaries is blocked by impassable falls,
Flat Bay Brook sgystem contains 19,000 accessible rearing units
with the capacity to produce 1,900 to 5,700 Atlantic salmon adult per
year and 2,500 inaccessible rearing units capable of producing 250 to

760 Atlantic salmon adults each year (Table38).

Table 38.Summary of accesgsible and inaccessible rearing and spawning
habitat of Flat Bay Brook.

Units Accessible Inaccessible Total
Total system 23,541 2,537 : 26,078
Rearing 19,153 2,537 21,690

Spawning 4,494 112 4,606
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The estimated mean annual angling catch for Flat Bay Brook 1is
1,451 Atlantic salmon. It has also been noted that the angling catch
per unit effort has decreased by 66 percent since 1963. It appears

that this brook is over explolted and requires a reduction in harvest,

RECCGMMENDATIONS

1. Engineering survey to be undertaken to determine
remedial work required at complete obstruction.
1f extensive work 1s required remedial work
should be given low priority,

2. Aagler harvest on Flat Bay Brook be limited to a
quota of 1,000 salmon per year.

3. Striet surveillance ghould be maintained on all
development and logging in the area, Guidelines
provided by Water Resources Group of Resource
Development Branch should be adhered to. (See

Summary of this report).
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Fig. 33. Spawning/rearing area, middle reaches, Flat Bay Brook.

Fig, 34. Hearing habitat, upper reaches, Flat Bay Brook.
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Fig. 35. Complete obstruction #l, at mile 28,0 from mouth,
Flat Bay Brook (sgection of 2 mile pgorge)

Fig. 36. Rearing habitat, approximately 1.5 miles upstream
from mouth, Flat Bay Brook,
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LITTLE BARACHOIS BROOK
W-41-111

Location; 48°26'40"N, 58°26'30"W Flat Bay, St. George's Bay

Map Reference: Main Gut 128/8 W,E
Puddle Pond 12A/5 W

GENERAL DESCRIPTION

Drainage Area: 136.8 mile32 (354.3 kmz) Mean width of 3.6 miles
Drailnage Atea: (5.8 km)

Axial Length: 34,1 miles (54,9 km)

Max, Basin Relief: 1,900 ft. (579.1 m) Basin Perimeter:; 95.4 miles

1 (153.5 km)

Length of Main Stem: 49.1 miles (79 km)

Number of Major Tributaries: 5

Total Length of Tributariea: 70.6 miles (113.6 km)1

Area of Teakes (>1 milez): Nil

Little Barachois Brook (F¥Fig. 37) flows southwest from the Long
Range Mountains and entera St. George's Bay near the communicy of St.
George's.

The riverbank of the lower and middle treaches is flat and densely
forested with white birch, spruce, balsam fir and alders to the stream's
edge (Figs. 38 and 39). This foresg cover provides excellent shade to
potential rearing areas., The dense forest cover extends into the upper
reaches with the riverbank becoming steep and the stream extremely narrow,

Logging operations are carrled out on some sections of the watershed, and

some timber has been removed from the riverbank.

1
Measurements include standlog water
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Fish Populations

Fish species found in Little Barachois Brook include salmon and
brock trout. Angling le generally confined from the mouth to the
middle reaéhes. A provincial park is located in the middle reaches
and intense angling pressure occurs during the upstream salmon migra-
tion in wmid-July.

The mean recorded annuel argling catch for Little Barachols Brook
i3 196 (Table39), however this creel census 1s estimated to be only 65
percent accurate (J, Marshell, personal communication). A more realistic
mean angling catch would be 300 fish per year. The angling catéh per rod
day has remained relatively gtable over the past eleven years,

Table39. Atlantic salmon angling catch, Little Barachols Brook 1963-1973
inclugive,

Total Mean catch Total Mean welght
catch per year weight (1b) per fish (1b)
Grilse 2,015 183 6,872 3.4
Salmon 143 13 1,189 8.3
Total 2,158 196 8,061 3.7
OBSTRUCTIONS

Little Barachoils Brook has four partial obstructions and one

complete obstruction (obgtruction #3) on the main stem.
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Obstruction #1, at mile 19,5 from the mouth consists of two
falls with overall height of 11-12', The lower falls is 6 feet
high at a 55° angle and the upper falls is 5-6 feet vertical., There
is a large pool between the two falls (Fig. 40). Blasting to remove
an overhanging ledge and several rock outcrops would improve fish
passage.

Obstruction #2, at mile 24.6 from the mouth is a 5 foot
vertical drop. It is a "hold-up" to migrating fish at low discharge
and requires blasting to confine water (Fig. 41).

Obstruction #3, at mile 26.7 from the mouth, is 40 feet high
over two 20 foot vertical drops (Fig. 42), It is impractical to
construct fish passage facilities at this obstruction because of the
high cost of fishways and the limited rearing potential upstream from
the falls.

Obstruction #4 and #5 are 7 and 8 foot vertical drops located
af mile 27.5 and milé 28.5 from the mouth respectively. They are
located above the complete obstruction #3 and require no further
investigation with regard to remedial work.

Seven of the 12 tributaries of Little Barachois have
obstructions which are complete barriers to salmon migration (Table 40).
Five of these are less than one mile from the confluence of the
tributary and Little Barachois Brook. Tributaries #4, 6, 7 and 8 were

dry or intermittent at the time of survey.



Table 40 Obstruction on tributaries of Little Barachois Brook.
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Type of Location Barrier to
Tributary Obstruction Description (miles from mouth) €fish passage

T2 Falls Height 50'-75° 3.9 Complete
T3 Falls Height 15’ 1.8 Complete
T5 Fails Height 50°' near mouth Complete
T9 Falls Height 50' .0.8 Complete
T10 Falls Height > 15" near mouth Complete
TL1 Falls Height > 15" near mouth Complete
Tl12 Falls Height 20° near mouth Complete

BOTTOM COMPOSITION

Little Barachols Brook was surveyed in July during which time 15

percent of the riverbed was dry.

estimated to be suiltable area rearing salmon parr.

inaccessible rearing units are 8,498 and 1,627 units resgpectively

(Tables 41, 42, 43, and 44).

This area was not included in the units

Total accessible and

POTENTIAL POPULATION ESTIMATES

It 1s estimated that the accessible area of Little Barachois Brook

has the potential to annually produce 8,500 to 17,000 Atlantic salmon

smolt, Assuming 10 to 15 percent sea survival, adult production before

entry to the fishery would be 850 to 2,550 salmon per year (Tables 45).
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Table 4]1. Bottom composition of main stem of Little Barachois Brook accessible to anadromous fish,

Location Length Mean width Total Rearing Spawning
ection (miles) (yds) (yds) Bottom Type units % Units % Units Comment s
1 0 to 2.4 4,200 17 gravel/rubble 714 100 714 70 500
2 2.4 to 3.6 2,100 17 gravel/rubble 357 100 357 70 250
3 3.6 to 4.4 1,400 14 rubble/gfavel 196 100 196 30 59
4 4.4 to 5.6 2,100 14 st eady 294 - - - -
5 5.6 to 7.4 3,100 17 gravel /rubble 527 100 527 60 316
6 7.4 to 8.6 2,100 27 rubble/boulder 567 100 567 - -
7 12.8 ot 14.2 2,500 34 gravel/rubble 850 100 850 60 510
8 14,2 to 15.5 2,300 20 rubble/boulder 460 100 460 - -
9 15.5 to 17.9 4,200 22 gravel /rubble/boulder 924 100 924 40 370
0 17.9 to 20.5 4,500 20 boulder/rubble/gravel 900 100 900 10 90 falls at mile 19.5
1 20.5 to 21.7 2,100 17 steadies 357 - - - -
2 21.9 to 24.5 4,900 24 gravel /rubble/boulder 1,176 100 1,176 50 588 falls at mile 24.6
3 24.5 to 26.7 3,700 17 boulder/rubble 629 100 629 - - falls at mile 26.7
tal 39,200 7,951 92 7,300 34 2,683
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Tabley 2 Bottom composition of tribucaries of Little Barachois Brook, accessible to anadromous Eish.

R e - —— - N

i — ——— —— == = = B — = == = _— e

Location  Length Mean widch Total Rearing Sprwning
ributary (milas) (vea) {yda) Bottom Type units A Units ® Unitm Comment 8
L 0 te 3.6 6,300 3 houlder/rubble i8¢ 100 . 159 - -
2-51 0 to 1.8 3,200 14 rubble/boulder 448 130 448 5 22
2-52 1.8 to 3.1 2,300 10 boulder /rubble - 230 100 230 - -
2-53 3.1 to 3.9 1,400 10 rubble/gravel 140 100 140 30 42 falls at mile 3.9
3 Dto 1.8 3,100 3 boulder/rubble 93 100 93 - - falls at mile 1.8
2] 0O to 0.8 1,400 7 rubble/boulder g8 100 98 - - falls at mile 0.8

>tal 17,700 1,198 100 1,198 5 64




Table43, Bottom composition of main stem Little Barachols Brook inaccessible to

anadromous fish.

Location Length  Mean width Total Rearing Spawning
ection (miles) (yds) (yds) Bottom Type units % Units % Units Comment s
14 26.7 to 30.7 7,000 14 boulder/rubble 980 100 980 - - falls at mile 27.¢

and mile 28.5
15 30.7 to 31.6 1,500 14 boulder/rubble © 210 163 210 - -
16 31.6 to 34.0 4,200 7 boulder/rubble 294 100 294 - -
otal 12,700 1,484 100 1,484
Table 44. Bottom composition of tributaries of Little Barachols Brook inaccessible to anadromous fish.

Location Length Mean width _ Total Rearing Spawning
-ibutary (miles) = (yds) (yds) Bottom Type units % Units % Units Comment s
12 0 to 0.6 1,100 13 boulder/rubble 143 100 143 - - falls at 0.6

tal 1,100 143 100 143
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The inaccessible areas of Little Barachois Brook has the po-
tential to produce 1,600 to 3,200 Atlantic salmon smolt and an adult

sea survival of 160 to 500 salmon per year (Table 46).

PHOTOS ON FILE

Description Figure No. File No.
Obstruction #1 (alide) 40 1
Obstruction #1 (print) 40 858
Rearing habitat (print) - . 858
Spawning habitat (print) - 858

SIMMARY AND CONCLUSIONS

There are four partial and one complete obstruction on the main
stem of Little Barachoils Brook, Obstructions #l and #2 are downstream
from the complete obstruction and require remedial work, Remedial
work is not necessary in the tributaries due to small amount of suit-
able rearing area above the obstructions.

Little Barachols Brook has 8,500 accessible rearing units and
1,627 inaccessible units (Table 47). The potential Atlantic salmon
production 1s 850 to 2,550 and 160 to 500 respectively, The Atlantic
salmon in Little Barachois Brook 1s presently being harvested at
maximum sustained yield. Ar increase in exploitation would be detri-

mental to the salmon population,
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Table 45 Estimated Atlantic salmen smolt production and adult sea
survival of accessible areas of Little Barachois Brock. Enclosed
area includes most accepted production estimates,

If smolt production per

100 yds.” is: 1 2 =E
Smolt produced 8,498 16,996 25,494
S% 425 850 1,275
M e e e e e e o o
ol 1715 850 157007, 2,550
55l 15 '
SRSk _L.275 2,550, 3,82
- P
L Hl 20 1,700 3,399 5,099
.-:-;m
28l 257 2,125 4,259 6,374
5]

Table 46, Estimated Atlantic salmon smolt production and adult sea
survival of inaccessible areas of T.ittle Barachois Brook. Enclosed
area includes most accepted production estimates.

If smolt production per

100 yds.2 is: 1 2 3
Smolt produced 1,627 3,254 4,881
5% 81 163 244
L)
= N L L o e e e e e et et o o ey —
e 7| 10% 163 325 ! 488
5 @ |
§ R I8% o _ze4 488 1 732
" %
23 207 325 651 976
B o
< 9 25% 407 813 1,220




Table 47, Summary of accesslible and inaccessible rearing and

-88-

spawning habitat of Little Barachois Brook.

Accessible Inaccessible
uvaits unitas
Total system 9,149 1,627
Rearing 8,498 1,627
Spawning 2,747 -
RECOMMENDATIONS
An angling quota of 300 salmon per year be
enforced on Little Barachois River,

2. A close check on the creel census should be
majintained if a decrease in fish population
becomes evident further restrictions may be
necessary,

3. Remedlal work to be carried out on obstruction
#1 and #2 in 1974. Salmon delayed at these
obstru:tions are very vulnevable to 1llegal
explolitation,

4. Development and logging operations should

conform with guldelines provided by the Water
Resources Group of Resource Development Branch,

(see Summary of this report).
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Fig. 38. Rearing habitat, lower'reaches, Little Barachois Brook.

Fig. 39. Rearing habitat, middle reaches, Little Barachols Brook.
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Fig.40. Obstruction #1l, at mile 19.0 from mouth, Little Bavrachois
Brook.

Fig.zy. Obslbruction #2, at mile 24.0 from mouth, Little Barachois
Brook,
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Fig.4s . Obstruction #3, at mile 26.0 from mouth, Little Baracheis
Brook.

Fig.43. Spawning/rearing area, downstream from Trans-Canada Highway,
Little Barachois Brook.
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SOUTHWEST BROOK AND BOTTOM BROOK

W-41-115
Location: 48°30'45"N, 58°16'28"W Main Gut (St. George's Bay)
Map Reference: Harry's River 12B/9 W,E
Little Grand Lake 12A/12 W,E
Paddle Pond 124/5 W,E
Main Gut 128/8 E

GENERAL DESCRIPTION

Drainage Area: 314.2 miles> (813.8 km2) Mean width of 5.9 miles>
Drainage Area: (9.5 km)
Axial Length: 33,0 wmiles (53,2 km)

Max., Basin Relief: 2,057 ft. (627.0 m) Basin Perimeter: 110.0 miles
(177.0 km)

Southwest Brook

Length of Main Stem: 43.9 miles (70.6 km)1

Number of Major Tributaries: 10

Total Length of Tributéries: 145.0 miles (233.3 km)1

Area of Lakes ( 1 milez); L-1 2.4 mile82 (1,536 acres)
L-2 - 1.4 m11e52 ( 896 acres)
L-3, 2.2 miles2 (1,408 acres)
L-4 1.0 m11e52 ( 640 acres)
L-5 3.8 miles’ (2,432 acres)

Bottom Brook

Length of Main stem: 23.4 miles (37.7 km)1

Nunber of Major Tributaries: 9

1 , ) .
Measurements include standing water
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Total Length of Tributavies: 97.5 milesg (156.9 km)1
Area of Lakes (>1 mileQ): Nil

Southwest and Bottom Brooks (Fig. 44) flows into St. George's
Bay. Durilng the construction of the Trans~Canada Highway, 1958,
Bottom Brook was diverted into Southwest Brook which previously was
a separate river systeh.

Southwest Brook system contains a large amount of standing
water; therefore, is not subject to the extreme fluctuations in dis-
charge evident in many of the other streams in the area. Through-
out the lower and middle sections of both brooks the banks are gently
sloped and densely forested at the stream's edge with spruce and

balsam fir (Figs. 45, 46, 47 and 48).

Fish Populations

Escapement of salmon into Southwest and Bottom Brooks usgually
begins 1n early May. Woods roads provide access to the lower and
middle sections of both brooks, Anglers frequently fly to the head-
waters and fish below the partial obstructions.

The mean recorded galmon angling catch for Southwest and Bottom
Brooks, 1963 to 1973 is 855 (Table 48): however, the creel census is
estimated to be 80 percent accurate (J, Marshall, personal communica-
tions). A more realistic mean angling catch would be 1,069 fish per

year.

1
Measurements include standing water
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Table 48. Arlantic salmon angling catch, Southwest Brook and Bottom
Brook, 1963-1973 inclusive.

Total Mean Catch Total Mean weight
catceh per year weight (1b) per fish (1lb)
Grilge 7,491 681 26,585 3.5
Salmon 1,914 174 14,278 7.5
Total 9,405 855 40,863 4.3
OBSTRUCTIONS

Southwest Brook

Three partial obstructions (no complete obstructions) were located
on the main stem of Southwest Brook., Obsgtruction #1, at mile 20.7 from
the mouth, is a falls 8 feet high at a 45° angle (Flg. 49). During
low discharge the water spreads thinly across the falls, resulting in
salmon holding-up below the falls, Blasting a channel to confine water
is required,

Obstruction #2, approximately 500 feet upatream from obstruction
#1, is approximately 20 feet high at 50° angle over a length of 40 to
50 feet (Fig. 50). Fish passage is extremely difficult at all water
levels, At the time of the survey, 100-200 salmon were observed below
the falls, TFish were seex jumping at the left side (facing downstream)
of the falls, none were successful. This is a very popular fishing loca-

tion for anglers. Consequently, 1t is iwmportant to ease fish passage
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in an effort to reduce illegal exploitation and over-harvest. This
obstruction also has the potential to injure fish attempting to jump
over the falls.

Obstruction #3, at mile 25.8 from the mouth (0.5 miles downstream
from Silver Pond), 1s a wide shallow area consisting of tightly
packed boulders. This is a partial barrier to salmon at low water
levels (Fig. 51 ). Bulldozlng or channelizing by blasting is required
to improve this obstruction.

Many of the tributaries of Southwest Brook are blocked by high
impassable falls (Table 49 ). The rearing habitat upstream from the
falls is not gufficient to justify remedial work.

t

Bottom Brook

One complete obstruction was located on the wmain stem of Bottom
Brook at mile 16, It 18 a fitlls approximately 30-40 feet high divided
inco two section each 15-20 feet high (Fig.52 ). There is insuffic-~
lent rearing habitat above the falls to warrant further investigations,

Many tributaries of Bottom Brook also contain waterfalls that are
complete barriers to salmon migration (TableS50 ). Remedial work is not
recommended due to the small amount of rearing habiltat above the

obstructions,
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Table 49 . Obstructions on tributaries of Southwest Brook.

Type of Location Barrier to
Tributary Obstruction Description {miles) fish passage
T-2 Falls Reight 70° 1.2 Complete
T-4 Falls Height 70 0.8 Complete
T-6 Falls Height 70! 0.4 Complete
Table 50 . Obstructions on tributaries of Bottom Brook.

Type of Location Barrier to
Tributary Obstruction Description {(miles from mouth ) fish passage
T-1-1 Falls Height 100! 0.4 Complete
T-1-2 Falls Height 40! 0.8 Complete
T-1-3 Falls Height 30' 1.0 Complete
T-1-4 Falls Height 20 1.4 Complete
T-1-5 Falls Height 30' 2.2 Complete
T-1-6 Falls Height 50°' 1.3 Complete

T-1-9 Falls Height 15' 2.1 Complete
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BOTTOM COMPOSITION

Southwest Brook and Bottom Brook system contain exceptionally
large areas of river bed suitable for rearing salmon parr (Tables 51,
52, 53 and 54). The main stem of Bottom Brook was not surveyed up-
stream from the complete obstructions near the headwaters due to

insufficient amount of rearing area,
POTENTIAL POPULATION ESTIMATES '
It is estimated that Southwest Brook and Bottom Brook systems
have the potential to produce a combined total of 22,700 to 45,500

smolt and an adult sea survival of 2,200 to 6,800 salmon (Table 55),

PHOTOS ON FILE

Description Fig. No. File No,

Southwest Brook

Falls #1 (slide) 49 1388
Falls #1 (print) 49 200
Falls #2 (slide) 50 1388
Falls #2 (print) 50 200
Spawning Area (print) 46 200
Spawning Area (slide) 46 1388
Rearing Area (print) - 200
Obstruction #3 (slide) 51 1388

Obstruction #3 (print) 51 200



Table 51, gHottom ":E'"“’“ of main ul-.n,_ Southwest Brook,
- m =

Locat Lon Length Mean Widch Total Rearing Spevning
Section (miles) {vda.) (yds,) Bottom Type Units T Units A Units Comment s
1 0to 4.2 7,500 4 boulder /rubble 2,550 140 2,550 - -
2 L.2 to B.4 7,500 27 gravel /rubble 2,025 100 2,025 70 1,418
3 B.4 to 9.5 2,000 20 steadies &00 - - - -
& 9.% to 13.0 6,100 52 gravel/sand/rubble 2,562 B0 2,050 70 1,793
5 13.0 to 20,7 13,500 20 boulder/rubble 2,700 100 2,700 - - Falls at mile 20.7
] 20.7 to 21.5 4,900 20 boulder /rubble 980 1040 80 15 147 Falls at mile 21.1
7 21.5 to 268.0 4,400 35 boulder /rubble 1,500 100 1,500 - -
B 27.0 o 29.5 &,400 20 rubble/gravel 880 100 BEO 40 isi
9 29.5 to 31.9 4,200 20 rubble/boulder 840 100 8B40 - -
10 31.9 to 32.5 1,800 34 steadies 612 - - - -
11 32,9 to 33.5 1.100 1% boulder /rubble 154 100 154 - -
Total 57,400 15,203 97 1,691 &F 3,710

Spawning units

are also included as redring units



Table 52. Hottom composition of tributarlies of Sout

ot Brook accessible to anadromous fFigh.

Locacion Length  Mean Width Total Rearing Spawning

Tributary (miles) (yda.) {yds.) Bottom Type Units % Units % Dnits Comment s

T-2 0to 1.2 2,100 7 rubble/gravel 147 100 147 10 15 Falls at
mile 1.2

T-3-5-1 0 to 1.8 3,100 10, rubble/gravel 310 100 310 40 124

T=3-8-12 1.8 to 3.7 3,400 10 rubble /gravel / 340 100 3ap 30 102

boulder

T-3-8-3 3.7 to 4,7 1,700 10 tubble/boulder 170 100 170 - -

T-4 0 to 0.8 1,400 10 rubble/gravel 140 100 140 30 &2 Falls at
mile 0.8

T-6 0 to 0.4 700 14 boulder frubble 98 100 498 - - Falls ac
mile D.&

T-7T=8=1 0ee 1.1 2,000 14 boulder frubble 280 100 280 - -

T-7-5-2 1.1 to 2.1 1,700 10 boulder /rubble 170 100 170 - -

T-7-5-3 2.1 to 3.1 1,700 B boulder /Tubble 136 100 136 N =

T-4 0 to 0.8 1,400 2 rubble/boulder B 100 78 - &

T-10 0 to 0.9 1,500 14 boulder frubble 210 100 210 - -

T-11 0 tol,l 2,000 14 boulder frubble 280 100 280 - -

T-12-8-1 0D te 1.3 2,300 7 steadies 161 - - - -

T-12-8-2 1.3 to 3.3 3,500 B stoadies 210 - - . .

T=-13-5-1 0 to 0.4 160 3 boulder frubble Z21 100 21 - =

T=13=8-2 0.4 to 2.5 3,500 3 steadies 105 - - - -

Total 32,700 2,806 83 2,330 10 283



Table 53, Bottom composition of main stem Bottom Brook accessible to anadromoua figh,
Location Length Mean Width Total Spawning
Tributary {miles) (yds.) (yds.) Bottom Type Units % Units % Units Comments
T-1-5-1 0 to 0.4 100° 17 boulder/rubble 119 100 119 - -
T~1-8-2 1.8 to 2.4 1,000 22 steadies 220 - - - -
T-1-5-3 3.5 to 6.3 5,000 17 steadies/rubble/ 850 30 255 - -
boulder
T-1-8-4 7.3 to 9.3 3,500 34 gravel /rubble 1,180 100 1,1%0 80 852
T-1-8-5 9.3 to 11.4 3,700 27 boulder/rubble 1,000 100 1,000 - -
T-1-5-6 11.4 to 12.4 1,800 17 boulder/rubble 306 100 306 - -
T-1-8-7 12.4 to 13.8 2,400 14 boulder/rubble 336 100 336 - -
T-1-5-8 13.8 to 14,7 1,500 10 steadies 150 - - - -
T~1-8-9 14.7 to 16.0 2,300 10 boulder/rubble 230 100 230 5 12 Falls at
mile 16
Total 21,900 4,401 78 3;436 22 964




Table 54.Bottom composition of tributaries of Bottom Brook, accessible to anadromous fish.

Location  Length Mean Width Total Rearing Spawning
Tributary (mile) (vds.) {yds.) Bottow Type Units % Units % Units Comment
. Falls at
T-1-1 0 to 0.4 700 5 rubble/boulder 35 100 35 - - mile 0.4
T-1-2 0 to 0.8 1,400 8 rubble/boulder 112 100 112 10 12 Falls at
mile 0.8
T-1-3 0 to 1.0 1,700 8 rubble/boulder 136 100 136 - - Falls at
mile 1.0
T-1-4 0 to 1.4 2,400 7 rubble/boulder 168 100 168 - - Falls at
z=ile 1.4
T-1-5 0 to 2.2 3,900 14 boulder/rubble 546 100 546 - - Falls at
‘ mile 2.2
T-1-6 0 to 1.3 2,300 ’ 8 boulder/rubble 184 100 184 - - Falls at
mile 1.3
T-1-7 0 te 1.6 2,800 7 boulder/rubble 196 100 156 - -
T-1-8-5-1 0 to 1.8 3,100 10 boulder/rubble/gravel 310 100 310 10 31
T-1-8-8-2 1.8 to 4.2 4,200 8 boulder/rubble 336 100 336 - -
T-1-9 0 to 2,1 3,700 6 boulder /rubble 222 100 222 - - Falls at

mile 2.1

Total 26,200 2,245 100 2,245 2 43
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Description Fig. No. File No.

Bottom Brook

Section 3 (print}) - 200
Section 4: Spawning Area (print) 48 200
Section 5: Rearing Area (print) 47 200
Falls #1 (print) 45 200
Channel Construction (2 prints) - 200

Table 55, Estimated Atlantic salmon smolt production and adult sea
survival of Southwest Brook and Bottom Brook., Area enclosed includes
most accepted values for production,

If amolt production

per 100 yds.2 is: 1 2 2
Smolt produced 22,702 45 404 68,106
5%, 1,135 2,270 3,405
@
i | — — — = e mm = = = = e e =
Tl 2,270 4,540 | 6,811
e
53! !
Soal r15%_ 3,405 6,811 10,216
Y
w bl 20w 4,540 9,080 13,621
=T ]
28 25 5,676 11,351 17,026

SUMMARY AND CONCLUSIONS

Three partial obstructions were located on the main stem of South-
west Brook. Two of these are major barriers to salmon migrations and
require immediate attention, There are no complete obstructions on the

main stem of Southwest Brock. Bottom Brook has one complete obstruction
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near its headwaters. Many of the tributaries of both brooks contain
complete obgtructions.

Southwest Brook and Bottom Brook gystems contain a total of
22,700 rearing units (Table 56) which have the potential to produce

2,200 to 6,800 adulets,

Table 56. Summary of bottom composition of Southwest Brook and Bottom
Brook and tributaries accessible to anadromous fish.

Total Rearing Spawning
Section Units Units Units
Southwegt Broock (main stem) 15,203 14,691 3,710
Southwegt Brook (tributaries) 2,806 2,330 283
Bottom Brook (main stem) - 4,401 3,436 964
Bottom Brook (tributaries) 2,245 2,245 43
Total 24,655 22,702 5,000

These river systems are very lmportant to the recreational
fisheries, providilng approximately 1,100 fish to the sports creel

each year.
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RECOMMENDAT IONS

1. Engineering surveys be undertaken on Southwest Brook in 1974
to determine the feasibility of remedial work on obstructions
#1, #2 and #3,

2. If remedial work is feasible it should be given top priority,
3. Strict surveillance should be maintained on all development
or logging in the area. Guidelines provided by the Water

Resource Group (included in Summary of this report) should be

followed, 1In the event that easily eroded material is used
for road construction in the vicinity of streams then rip-
rapping with rocks or logs should be required as a precaution
against silting of streams.

4, Recreational fishery be restricted to an annual quota of

1,000 fish,
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Fig.45. Rearing area, typical of lower reaches, Southwest Brook.

Fig. 46. Spawning/rearing area, middle reaches, Southwest Brook,
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Fig. 47. Typical section of rearing area, main stem, Bottom Brook,

Fig. 48. Typical section of spawning ared, main stem, Bottom Brook.
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Fig. 49. Obstruction #1 at mile 20,7 from mouth, Southwest Brook.

Fig. 50. Obstruction #2, 500 feet above obstruction #1, Southwest
Brook.
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Fig, 51, Obstruction #3, Southwest Brook, 1/2 mile below
Silver Pond.

Fig. 52, Obstruction #l, Bottom Brook, 16.0 miles from the mouth,
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HARRY'S RIVER
W-41-120

Location: 48°30'45"N, 58°25'00"W Main Gut (St. George's Bay)
Map Reference: Harry's River 12B/9 W,E

Serpentine 12B/16 W,E
Corner Brook 12A/13 W

GENERAL DESCRIPTION

Drainage Basin: 315.0 miles2 (815.9 ka) Mean width of 7.4 miles
Drainage Area: (11.9 km)
Axial Length: 36.4 miles (58.6 km)
Max. Basln Relief: 1,957 ft. (596.6 m) Basin Perimeter: 113.2 miles
: ) (182.1 kn)
Length of Main Stem: 43,8 miles (70.5 km)
Number of Major Tributaries: 14
Total Length of Tributariles: 350.0 miles (563.2 km)1
Area of Lakes (=1 milez): L1 1.0 miles2 (640.0 acres)
12 6.1 miles® (3,904.0 acres)
13 1.5 miles2 (960.0 acres)
L4 2.6 miles2 (1,664.0 acres)

Harry's River (Fig. 53) flows into St. George's Bay near the
community of Stephenville Crossing. Although the river contains a
considerable amount of standing water extreme fluctuations in dis-
charge is evident, The lower and middle reaches flow through marshy

lowlands (Fig. 54). The upper reaches are generally densely foregted

with balsam fir, spruce and white birch (Fig. 55).

1 . .
Meagurements include standing water
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ST GEORGE
BaY

510 7 J
»
—— Browmoore Brook ‘4& bl S s
—— Long Gull Pond Breok - s Bk
2 | o —— Black Duck Pond Brook
| ———— m— T —— —— Trout Brook
MILES —— Roberts Brook
—— Furries Brook
—— Ahwachenseech Brook
—— North Brook
Obstruction (completa) ) T9-1 —— WNorth Broock East
T10 ——— Muskrat Brook
Obstruction (partial) ) Tll —— Spruce Brook
Section L] Tl2 ——— Beaver Brock
- T Tl4 —— Big Gull Pond Brook
Tributary T15 —— Stag Hill Brook
Standing water - Ll —— Long Gull Pond
Road S L2 ——— George's Lake
L3 ——— Big Gull Pond
L4 —— Pinchgut Lake

Fig. 53. Harry's River system showing stream obstruction locations, Line from =ection number indlcates end of section.
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Fish Populations

This river supports populations of Atlantic salmon, ouananiche,
brook trout, Arctic char, American eela, smelt and sea trout,
( Seabrook 1962; Downer, 1968).

Escapement of Atlantic salmon into Harry's River usually begins
in late June and reaches a peak by mid-July. The river is accessible
to anglers for most of its length via woods road and Trans-Canada
Highway.

The angling catch data for all sections of Harry's River hag
been combined and presented as one total (Table 57), The meaﬁ recorded
angling catch for Harry's River, 1963-1973 1s 1,560 (Table57); however,
the creel census is estimated to be only 65-70 percent accurate (J.
Marshall, personal communication). A more realistic mean angling catch

would be 2,300 adults per year.

Table 57. Atlantic salmon angling catch, Harry's River, 1963-1973
inclusive,

Total Mean catch Total Mean weight

catch per year welght (1b) per fish (1b)
Grilse 14,788 1,344 51,599 3.5
Salmon 2,376 216 20,924 8.8

Total 17,164 1,560 72,523 4.2
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The angling catch per rod day has decreased by about 43 percent in
the past 11 years. Catch per rod day in 1963 was 0.7 fish; whereas
in 1973 it was only 0.4 fish,

Downer (1968) estimated the escapement of salmon into Harry's

River in 1967 to be 2,002 T 500,

OBSTRUCTIONS

There are no obstructions to anadromous fish on the main stem
of Harry's River. Several tributaries have obstructions; however,
remedial work is recommended only on tributary #14 (Table58).

Remedial work would consist of blasting two overhanging ledges.

Table 58. Obstructions on tributaries of Harry's River,

Type of Description Location Barrier to
Tributary obstruction (height) (miles from mouth) fish passage
T8 Dam 3.2 Complete
T9 Falls 30" - 40 4.7 Complete
T9-1 Falls 8! 4.1 Partial
T9-1 Falls 8' - 10' 5.1 Partial
Tl4 Falls 5' - 8! 1.0 Partial

T15-1 Falls 15' - 20! 2.4 Complete
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BOTTOM COMPOSITION

Harry's River has a large concentration of 'spawning gravel"
in the lower reaches; however, it appears, from results of several
surveys, that it is not utilized by Atlantic salmon to any great
extent, The areas of riverbed in the upper teaches and tributaries
appear to provide sultable conditions for egg disposition.

The main stem of Harty's River (including Piﬁchgut Brook) has
an estimated 20,250 potential rearing units and 5,250 spawnilng units
for Atlaotic salmon (Table 59. Tourteen tfibutaries have an
estimated 11,552 potential rearing units and 2,082 spawnlng units
(Table60). Downer (1968) estimated approximately 40,000 rearing units
accegsgible to Atlaatic salmon, The variation in the two estimates is

attributed to the two methods in surveying.

POTENTIAL POPULATION ESTIMATES

1t is estimated that the Harry's River system has the potential
to produce a total of 31,600 to 63,100 smolt, The adult sea survival is
estimated to be 3,200 to 9,500 salmon (Table 61). Downer (1968) calculated
a smolt production to be 80,000 and escapement of adults to the river to be

3,200. This indicates that Harry's River 1s producing at 3/4 its potential.



Table 59 Bottom composition of main stem of Harry's River accessible to anadromous fish.

Comment s

Location Length Mean width Total Rearing Spawning
iection {(miles) {yds) (yds) Bottom Type units % Units % Units
i1 0 to 4.1 7,300 58 gravel/rubble 4,234 100 4,234 70 2,964
32 4.1 to 6.9 4,900 50 rubble/boulder /gravel 2,450 100 2,450 25 613
33 6.9 to 11. 7,600 50 rubble/gravel/boulder 3,800 100 3,800 30 1,140
4 11.2 to 16. 8,900 42 rubble/boulder 3,738 100 3,738 5 187
5 16.3 to 17. 1,400 50 rubble/gravel 700 100 700 30 210
6 17.1 to 20, 5,800 42 boulder/rubble 2,436 100 2,436 1 24
37 20.4 to 23, 5,800 27 boulder/rubble 1.566 100 1,566 - -

38 30.1 to 32. 3,700 13 rubble/boulder/gravel 481 100 481 10 48
39 32.2 to 33, 1,800 10 rubble/gravel 180 100 180 30 54
310 33.2 to 36. 2,300 10 rubble/boulder 230 100 230 - -

311 39.6 to 40, 2,100 5 boulder/rubble 105 100 105 5 5
312 40.6 to 41, 2,000 5 boulder/rubble 100 100 100 5 5
313 41,7 to 42. 1,400 5 steady 70 - - - -

‘otal 55,000 20,090 99.6 20,020 26 5,250




Table 0. Cont'd,
Location  Length  Mean width Total Rearing Spawning

Tributary (miles) (yds) (yds) Bottom Type units % Units % Units Comments

Brought Forward 124,300 10,629 10,198 1,827
T13-53 2,1 to 5.3 5,600 5 boulder/rubble 280 100 280 5 14
T13-1 3,800 5 boulder/rubble 140 100 190 5 10
Tl4 0 to 2.4 4,200 7 rubble/boulder 294 100 294 10 29 falls at mile 1.0
T15-51 0tol.7 3,000 7 gravel/rubble 210 100 210 60 126
T15-82 1.7 to 6.0 7,600 5 rubble/boulder/gravel 380 100 380 20 76
Total 148,500 11,983 96 11,552 17 2,082




Table 60. Bottom composition of tributaries

of Harry's River accessible to anadromous fish.

Location  Length  Mean width Total Reaving Spawning
[ributary (miles) (yds) (yds) Bottom Type units % Units % Units Comments
rl 0to 4.9 8,600 3 rubble/boulder 258 100 258 5 13
r2-s1 0 to 0.7 1,300 3 rubble/boulder 39 100 39 - -
[2-52 .7 to 1.4 1,300 3 steadies .39 - - - -
r3 0 te 2.4 4,200 7 rubble/gravel 294 100 294 40 118
L4 0 to 16.5 29,000 10 rubble/gravel /boulder 2,900 100 2,900 30 870
L4-1 .6 to 4.3 8,400 10 rubble/boulder/gravel 840 100 8490 30 252
[5-81 0 te 1.6 2,800 13 rubble/boulder 364 100 364 10 36
[5-82 0 to 9.7 17,000 rubble/boulder ] 1,360 100 1,360 15 204
L6 0 to 3.2 5,600 rubble/boulder 168 100 168 - '
[g-s1 0 to 1.1 2,000 rubble/gravel 100 100 100 30 30
[8-52 .1 to 3,2 3,700 5 gteadies 185 - - - - dam at mile 3.2
r9-sl1 0to 1.8 3,100 23 rubble/gravel /boulder 713 100 713 20 143
r9-52 .8 to 4,7 5,100 20 boulder/rubble 1,020 100 1,020 - - falls at mile 4.7
r9-1 0 to 5.1 9,000 10 boulder/rubble 900 100 900 - - falls at mile 4.1 and 5.1
rio 0 to 1.9 3,400 3 steadlies 102 - - - -
f11-s1 0to 1.3 2,300 7 gravel/rubble 161 100 161 70 113
[ll-52 .3 to 7.4 10,700 7 rubble/boulder 749 100 749 5 37
ri2-s1 O to 0.6 1,000 5 rubble/boulder 50 100 50 - -
r12-s2 .6 to 1.9 2,100 5 steadles 105 - - - -
r13-s1 0to 1.3 2,300 8 rubble/boulder /rubble 184 100 184 9
r13-52 .3 to 2.1 1,400 7 boulder/rubble 98 100 a8 2 2
jub-total 124,300 10,629 10,198 1,827
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Table 61, Estimated Atlantic salmon smolt production and adult sea
survival of accessible areas of Rarry's River. Area enclosed includes
most accepted valueg for production,

If smolt production

per 100 ydsx.2 is: 1 2Ty 3
Smolt produced £:31,572 63,144 94,716
5% 1,579 3,157 4,736
T
Z': | 107 3,157 6,314 | 9,472
% é L15%_ 4,736 9,472 | 14,207
; % 20% 6,314 12,628 18,943
é § 25% 7,893 15,786 23,679
PHOTOS ON FILE
Description Fig. No. File No.
Dam (Pinchgut Lake) (print) - 2
Log Dam (Stag Hill Brook) (print) - 123
Log Jam (Stag Hill Brook) (print) - 124
Log Jam (Harry's River) (print) - 125
Dam (Gull Pond) (priat) - 191
Gull Pond Brook (print) - 192
Obstruction (Beaver Pond Brook) (print) - 193
Main Stem (print) - 857
Main Stem (print) 56 857
Tributary #4 (print) 57 857
Pinchgut Dam .Fishway (slide) ' - 472
Remedial Work (slide) . - 964

River Photos (4 slides) - 969
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SUMMARY AND CONCLUSIONS

There are no obstructions on the main stem pf Harry's River.
Tributary #14 has a partial obstruction which requires remedial work.
Several other tributaries are blocked by impassable falls.

Harry's River system contains 31,572 accessible rearing units
(Table 62) with a potential adult production of 3,200 to 9,500 fish

per year.

Table 62, Summary of accessible rearing and spawning habitat of
Harry's River.

Units Accessible Inaccessible Total

Total system 32,073 - 32,073
Rearing 31,572 - 31,572
Spawning 7,332 - 7,332

Harry's River system provides approximately 2,000 fish to the
gport creel each year. A decline in the catch percent effort is
evident. It appears that the population of Harry's River is

endangered and should be more closely managed.

RECOMMENDATIONS

1. Remedial work should be carried out at partial
obstruction on tributary #l4. However, this
should be low priovity due to the small amount

of rearing area affected.
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Sports harvest should be restricted to 1,500 fish.
Strict gurveillance should be maintained on all
development and logging in the drainage area.
Guidelines provided by Water Resources Group

of Resource Development Branch should be adhered

to. (See Summary of this report).
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Fig.54. Rearing/spawning area, middle reaches of Harry's River.

Fig.55. Rearing area approximately 5 miles downstream from
George's Lake, Harry's River.
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Fig. 56;Spawning gravel, typical of the lst three gections of
Harry's River.

Fig.57 . Typical bottom composition’ tributary #4, Harry's River.
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ROMAINES BROOK
W-41-130

Location; 48°33'05"N, S58°40'25"W St. George's Bay

Map Reference: Harry's River 12B/9 W
Stephenville  12B/10 E

GENERAL DESCRIPTION

Drainage Area: 38.0 miles2 (98.4 ka) Mean width of 2.9 miles
. Drainage Basin: (4.8 km)
Axial Length: 16.1 miles (25.9 km)
Max. Basin Relief: 1,801 ft. (548.9 m) Basin Perimeter: 38.0 miles
1 (61.1 km)
Length of Main Stem: 18.6 miles (29.9 km)
Number of Major Tributaries: 2

1
Total Length of Tributaries: 17.1 miles (27.5 km)
Atrea of Lakes (>1 milez): Nil

Romaines Brook (Fig. 58) originates on the Lewis Hills, flows

southward and enters St. George's Bay west of the community of Kippens.
The stream has no standing water on its system and is subject to

extreme fluctuations in discharge. The riverbank ig flat with dense

growth of alders inter-mixed with white birch and balsam fir (Fig. 59).

Fish Populations

Romaines Brook is not a scheduled Atlantic salmon stream. There
is no angling data available but it is believed to support a small pop-
uvlation of salmon. Brook trout appears to be the major fish species

present.

1 ] .
Measurements include standing water
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OBSTRUCTIONS

There are no major obstructions on the main stem of Romaines
Brook - however, at low discharge more than 40 percent of the river-
bed is dry. This would cause delays in migration in many sections

of the brook due to shallow water,

BOTTOM COMPOSITION

This stream was surveyed in July, at which time 40-50 percent
of the riverbed was dry, This area was not used in area of spawning
and rearing habitat. The main stem contalns 2,752 rearing units
{Table 63). The only two significant tributaries contained 238

rearing units {(Table4).

POTENTIAL POPULATION ESTIMATES

Romaines Brook has the potential to annually produce 3,000 to

6,000 smolt resulting in an expected 300 to 900 adult salmen (Table 65).

PHOTOS ON FILE

Description Figure Number File Number
River mouth (slide) - 4
Lower reaches (print) - 859

Middle reaches {print) - 859



Table 63 Bottom composition of main stem of Romaines Brook accessible to anadromous fish,

Location Length  Mean width Total Rearing Spawning
Section (miles) (vds) {yds) Bottom Type units % Units % Units Commant &
1 0 to 1.6 2,800 14 gravel 392 100 392 160 392
2 1.6 to 3.8 3,900 10 rubble/gravel 350 100 350 30 117 g
3 3.8 £to 9.0 8,200 10 rubble/gravel/boulder 920 100 920 30 276
4 9.0 to 12.2 5,600 10 boulder/rubble/gravel 560 100 560 15 B4
5 12,2 to 14.2 3,500 7 ' rubble/gravel 245 100 245 20 49
6 14.2 to 17.0 4,500 5 boulder /rubble 245 100 245 - -
Total 29,900 2,752 33 918

100 2,752




Table 4. Bottom composition of tributaries of Romaines Brook accessible to anadromous fish.

Location Length Mean width Total Rearing Spawning
Tributary (miles) {yds) {yds) Bottom Type units % Units % Units Comments
I'5 0 to 0.8 1,400 3 rubble/boulder 42 100 42 - -
I6 0 to 2.8 4,900 4 rubble/boulder 196 100 196 - -
Total 6,300 238 100 238
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Table 65 Estimated Atlantic salmon smolt production and adult sea
survival of accesslble aress of Romaines Brook. Area enclosed
includes most accepted values of production.

If smolt production

per 100 yds2 is: 1 2 3
Smolt produced 2,990 5,980 8,970
5% 150 299 449
S8 Y1ow T T T 299 T T T T T 598 897
g~ )
E E LY5% 449 897 | 1,346
o >
Bl 20% 598 1,196 1,79
L |
39 25% 748 1,495 2,243
< @

SUMMARY AND CONCLUSIONS

There are no obstructions on the main stem of Romaines Brook but
low discharge may retard upstream fish migration due to ghallow water
in many areas.

The stream has 3,000 rearing units with the potential to produce
300 to 500 Atlantlc salmon per year.

Although Romaines Brook has the potential to produce salmon,

conditions such as low discharge may be preventing significant build-

up Ln population size.



~129-

RECOMMENDAT IONS

Development and logging operations should conform
to the guidelines provided by Water Rescurces
_ Group of the Resource Development Branch. (See

Summary of this report),
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Fig.59. Rearing habitat, middle reaches, Romaines Brook.



-131-

Fig.60. Spawning gravel at mile 0.5 from mouth, Romaines Brook,

Fig.61. Rearing habitat, tower reaches, Romaines Brook
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FOX TISLAND RIVER
W~43-192
Location: 48°41'30"N, 58°40'14"™W North of East Bay,
Port au Port Bay.
Map Reference: Stephenville 12B/10E

Harry'a River 12B/9W
Serpentine 12B/16W

GENERAL DESCRIPTION

) .
Drainage Area: 75.0 miles (1%4.3 kmz) Mean width of 3.6 miles
. Drainage Basin: (5.8 km)
Axial Length: 18.9 miles (30.4 km)
Max. Basin Relief: 2,672 ft. (8l4.4 m) Basin Perimecter: 47.0 miles
1 (75.6 km)
Length of Main Stem: 22,7 miles (36,5 km)
Number of Major Tributaries: 5
Total Length of Tributaries 75.9 miles (122.1 km)>
Area of lLakes (>1 milez): Nil

Fox Island River (Fig. 62) originates in the Lewis Hills, flows
southwest and enters Port au Port Bay north of East Bay. The vriver has
only a small gquantity of standing water and 1is probably subject to
extreme fluctuation Iln discharge. The river barnks are steep and densely

forested in the lower reaches (fig. 63) but toward the headwaters they

become gently sloped and barren (Fig. 64).

1 )
Measurements include standlng water
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Fish Populations

Fox Island River supports populations of Atlantiec salmon and
brook trout. The escapement of adult salmon into the river usuvally
begins in late June.

The river is accesgible to anglers throughout the middle and
lower reaches via a loca} road and an abandoned mine road.

The mesn annual Atlantic salmon angling catch for Pox Island
River 1963 to 1973 is 78 (Table66). However, the creel census is
estimated to be only 70 percent accurate (J. Marshall, personal

communicatilon).

Table 66 Atlantic salmon angling catch, Fox Island Rivér, 1963-1973
incluaive,

Total Mean catch Total Mean weight
catch per year weight per fish (1b)
Grilse 624 57 2,465 4.0
Salmon 230 21 2,109 9.2
Total 854 78 4,574 5.4

Therefore, a more realistic mean angling catch would be 111 fish perx
year, Angling data suggests a relatively small escapement of salwmon
occurs in Fox Island River. It also indicates a serious decline in
population since 1963. 1In 1963 the catch per rod day was 0.75 fish;

whereas, in 1973 it was only 0,25 fish,
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OBSTRUCTIONS

There is one complete obstruction on the main stem of Fox
Island River. It is a high falls approximately 18 miles from the
mouth, Since only a short section of river was upstream from Fhe
falls the survey was discontinued.

Many tributaries flow over high cliffs and have insufficient
rearing habitat upstream to justify remedial work. Five major

tributaries have no obstructions,

BOTTOM COMPOSITION

Main stem of Fox Island River contains an area of 6,874 units,
of which, 97 percent (6,650) is suitable for rearing parr and 27 per-
cent is suitable for spawning (Table 67). The five major tributaries

contain 1,195 parr rearing units (Table 68).

POTENTIAL POPULATION ESTIMATES

It is estimated that Fox Island River has the potential to pro-
duce 8,000 to 16,000 Atlantic salmon smolt. Assuming at 10-15 per-
cent sea survival adult production before entry to the fishery would

be 800 to 2,400 salmon (Table 69).



Table &', Bottom composition of main scem of Fox Island River accessible to anadromous fish.

Location Length  Hean width Total Rearing Spawning
Section (mLles) (yis) {yds) Boettom Type unics ! Units % Inits Commenta
1 0 to 2.3 4,000 33 gravel /Tubble 1,320 L0 1,320 69 792
2 2.3 to 7.4 9,000 | 27 boulder/rubble/bedrock 2,430 99 2,406 - -
3 7.4 to 10.0 4,500 22 rubble/boulder/gravel 990 100 990 20 198
4 10.0 to 12.4 4,200 17 btoulder /rubble/gravel 714 100 714 2 143
5 12.4 to 15.2 5,000 20 gravel/rubble/sand 1,000 80 &eo 70 700
6 15.2 to 17.2 3,500 8 boulder /rubble 280 100 280 - -
7 17.2 to 18.3 2,000 7 rubble/boulder/gravel 140 100 140 30 42  Falls at wile 18.3

Total 32,000 6,874 97 6,650 27 1,875




Table 68, Bottom composition of tributaries of Fox Island River accessible to anadromous fish,

Location Length Mean width Total Rearing Spawning
Tributary (miles) (yds) (yds) Bottom Type units % Units % Units Comment s
T1 0 to 2.8 5,000 3 rubble/gravel/boulder 150 100 150 10 15
T5 0 to 2.0 3,500 3 rubble/boulder/gravel 105 100 105 iO 11
T6 0 to 1.1 2,000 2 boulder/rubble 40 100 40 5 2
T7 0 tol.4 2,500 3 boulder/rubble 75 100 75 10 8
T8-S1 0 to 1.1 2,000 10 boulder/rubble/gravel 200 100 200 5 10
T8-82 1.1 éo 3.9 5,000 8 boulder/rubble 400 100 400 - -
T8-83 3.9 to 5.3 2,500 5 boulder/rubble 125 100 125 - -
T8-1 0 to 1.1 2,000 5 rubble/boulder/gravel ' 100 100‘ 100 °5 6
T8-2 Olto 2.8 5,000 6 steadies 300 - - - -

Total 29,500 1,495 80 1,195 3 51




Table 69. Estimated Atlantic salmon smolt production and adult sea
survival of accessible areas of Fox Island River. Area enclosged
includes most accepted values for production estimates.

If smolt production

per 100 yds.z is: 1 2 3
Smolt prodiced 7,845 - 15,690 23,535
5% 392 785 1,177
it R
R A 785 1,569 7| 2,354
o~
Soal | |
35 | 157 1,177 2,354 | 3,530
ool 2k et a2t
H M
s Bl 20% 1,569 3,138 _ 4,705
—
J a
2 a4 257 1,961 3,923 5,881

PHOTOS ON FILE

Description . Figure Number File Number

River mouth (print) 66 855

Lower reaches (print) - 855

Middle reaches (print) - 855

Upper reaches (print) 64 855
SUMMARY

There is one complete obstruction on the main stem of Fox Island
River. It is located near the headwaters and there is insufficient
rearing potential above to warrent further investigation. Many of the

tributarieg are blocked by impassable falls,
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Fox Island River system contains 7,845 rearing units (Table 70),

which have the potential to produce 800 to 2,400 Atlantic adult salmon

per year,

Table 70, Summary of accessible and inaccessible spawning and rearing
habitat of Fox Island River system.

Units Accessible Inaccessible Total
Total system 8,368 - 8,368
Rearing units 7,845 - 7,845

Spawning units 1,926 - 1,926

This river does not appear to be producing to its maximum po-
tential. Using current production figures of le75 smolt per unit,
12 percent sea survival, and 40 percent commercial harvest there
should be approximately 300 adults available to the sport fisheries.
However, the sport harvest has been considerably less than this.
Angling data indicates a serious decline In the salmon population,

This is not attributed to the angling exploitation.

RECOMMENDATIONS

1. Investigations should be undertaken to determine
reasons for the decline in the Atlantic salmon
population., Emphasis should be placed on the

commercial fisheries in Port au Port Bay to
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determine 1f the Fox Island River stock is
being over-exploited.

Fox Island River should.be closed to sport
fisheries for 5 years in an effort to increase
the population, Followed by an annual quota of

100 salmon,
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Fig.63. Rearing area, lower reaches, Fox Island River.

Fig.64 ., Headwaters region, Fox Island River.



Fig.65. Spawning gravel, middle reaches, Fox Island River

Fig,66. Mouth of Fox Island River.



-143-

SUMMARY

The rivers surveyed originate in mountainous terrain. The banks
in the upper reaches are steep and often sparsely vegetated. The
lower reaches have moderately sloping banks and flow through wide flat
valleys, heavily forested with some farmland interspersed,

Major obstructions were found on the main stem of several
rivers examined, remedial work was recommended if the rearing potential
upstream justified the required work, Many tributaries, particularly
those near the headwaters of the main stem, have obstructions which are
impassable to migrating salmon.

Potential parr rearing area was found in 78 to 100% of the area
of each river accessible to anadromous Atlantic salmon. A summary of
parr rearing area, estimated potential smolt production and adult return
is given in Table 71. The total rearing area for the 11 rivers (drainage
area 1,695 milész) is 152,900 units equivalent to 90 units per mile2
The estimated potential smolt production, used 1.75 smolt per unit, is
267,575. Adult return to the fishery, using 129 sea survival, is 32,109
salmon,

Crabbs River, Robinsons River, Southwest and Bottom Brooks, Harry's
River and Flat Bay Brook are over-exploited by the recreational fishery.
The catch is greater than the estimated allowable catch (to maintain a
maximum sustained yield), The annual catch and the catch per unit effort

(per rod day) has decreased over the past 10 years,
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The recreational harvest of salwon in Barachois Brook has been
higher than the estimated maximum allowable catch; however the annual
catch hasg remained'relatively constant and the catch per ualt of
effort has decreased over a 10D year period. The annual catch of salmon
in Highland River, Little Barachois Brook and Fox Island River is lower
than the estimated allowable catch, indicating a low production in
these rivers. The annual catch and the catch per unit effort has
sharply declined in Fox Island River and Highlands River. Unless
exploitation is curbed these stocks are destined for extinction.

Little Barachois Brook has Teceived increased pressure; but, the annual
catch has remained stable. This suggests that the annual catch is

presently at maximum level.
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Table 71. Summary of the accessible and inaccessible rearing units,
estimated potential smclt production and adult return for each
river surveyed. Calculations baged on 1.75 smolt per unit and 12%
sea survival. '

Accessible Inaccessible
Highland River
Rearing units 6,000 -
Smolt production 10,500 -
Adult return 1,260 -
Crabbes River
Rearing units ' 22,000 -
Smolt production 38,500 -
Adult return 4,620 -
Barachois Brook
Rearing units 10,000 -
Smolt production 17,500 -
Adult return 2,100 -
Robinsgsons River
Rearing units 16,100 11,700
Smolt production 28,175 20,475

Adult return 3,381 2,457
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Accessaible Inaccessible

Journois Brook

Rearing units 1,000 ~

Smolt production 1,750 -

Adult return 210 -
Tlat Bay Brook

Rearing units 19,200 2,500

Smolt production 33,600 4,375

Adult return 4,032 525
Little Barachois Brook

Rearing units 8,500 1,600

Smolt production 14,875 2,800

Adult return 1,785 336
Southwest and Bottom Brooks

Rearing units 27,700 -

Smolt production 48,475 -

Adult return 5,817 -

L
No kpown salmon run



Table 71 cont'd,

-147-

Accessible Inaccessible

Harry's River

Rearing units 31,600 -

Smolt production 55,300 -

Adult return 6,636 -
Romaines Brook1

Rearing units 3,000 -

Smolt production 5,250 -

Adult return 630 -
Fox Island River

Rearing units 7,800 -

Smolt production 13,650 -

Adult return 1,638 -

1
No known salmon run
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RECOMMENDATIONS

The recommendations can be divided into three catagories., Each
being designed to preserve or enhance the salmon populations In each

river and harvest at a maximum sustained yield,

A. Development of the salmoa resource by:
1) Stream remedial work on one obstruction on Highland River
two on Crabbs River and five obstructions on Barachois
Brook,
2) Engineering investigations to determine the feasibility
of constructing a fishway at an obstruction on Robinsons
River. If a fishwgy is constructed, remedial work will
be necessary on an obstruction further upstream,
3) Engineering ilnvestigations are required to determine
the feasibility of remedial work on one obstruction on
Flat Bay Brook, two on Little Barachois Brook, three on
Southwest and Bottom Brooks and one obstruction on
Harry's River.
3. Management: A quota system on each river is recommended to pre-
serxve and enhance present populations levels of Atlantic salmon.
1) Annual quotas for the recreational fishery.
Highlands Ri{ver......., ...Closed for 5 years
then open with quota of 100 fish.

Crabbs River..,......... ciet ceee ... 600 fish.
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Barachois Brook. ........iu's it ciiiinienn canain 600
RObINSONS RIVET, .. ... . 'ieirrienriisineinenannn. 700
Flat Bay Brook...., e 1,000
Little Barachois Brook.,.... e 300
Southwest and Bottom Brooks....... G h et e 1000
Harry's RIVET .., . . .ur ittt st reeennsenns 1500
Fox Island River.,.......... closed for 5 years

then open with quota of 100 fisgh

2) Recreational fishing for  Atlantic salmon between Cape
Anguille and Cape 5t. George should be restricted to
the period May 24 to August 31,
3) Recreational fishing for Atlantic salmon north of Cape
St. George should be restricted to the period June 20
to August 31.
Road Constructlon and Industrial Development:
1) All road construction, logging operations and other develop-

ment activities should conform to the guidelines provided by
the Water Resources Group. A copy of the guldelines follows

the recommendations section.
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HABITAT PROTECTION:RECOMMENDED GUIDELINES FOR
CONSTRUCTION AND FORESTRY

by
WATER RESOURCES GROUP, RESOURCE DEVELOPMENT

It must be remembered that the following are general guidelines
designed to minimize envirommental disturbanges and not hard and fast
rules for construction and logging., The guidelines are not designed
to meet every situation and as such may require modificatiouns depending

cn the operation involved and its geographic location,

Read Construction

Road Yocatiocn

1.(1)-1 The road wmust be located to ensure that vegetation
15 not removed or distrubed between the coastruction
activity area and any body of water either standing
or river, In areas of low relief (flat land ot
slopes less than 12°) a minimum of 75 ft, of undis-
turbed vegetation must be maintained and on slopes
greater than 12° 2 mioimum of 150 ft. of undisturbed

vegetation,

Right of Way

1.(2)-1 UWhen cutting right-of-ways tree tops or slash must not
be permitted to enter water either standing or river.

1.(2)-2 Vegetation must not be stripped completely to stream
créssing areas. Ground vegetation should remain un-
disturbed within 100 ft, of the stream. Avoid the

use of heavy equipment in these areas until the start

of actual construction,



1.(3)-3

1.(3)-1

1.(3)~2

1.(3)-3

1.(3)-4

1.(4)-1

1.(4)-2

1.(4)-3

1.(4)-4

-151-

Drainege ditches or push lanes are not to be pushed
to ponds or streams. Vegetation cover should be
maintalned to permit settling of silt prior to its

reaching streams or ponds,

Cut & Fill Operations

t
Do not bacz fill into ponds or streams.

Gravel fi1ll 1s not to be removed from either stream
bed or bank.

Borrow pits must be located so as to malntain a
minimum of 300 ft. between it and any water body.
The increased distancelis due to the greater extent
of exposed séil.

Slopes resulting from cut and fill operations in the

vicinity of streams and ponds must be stabilized.

Stream Crossings with Heavy Equipment

Minimize the use of heavy equipment in stream.

In crossing streams with heavy equipment use the same
place for érossing each time,

At least 8 inches of water is to be maintained over
the crossing at all times,

When construction has been completed the crossing

area must be put back te 1ts original condition,



1.(5)-2

1.(5)-3

1.(5)-4

1.(5)-5

1.(5)-6

1.(5)-7

1.(5)-8

1.(5)-9
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Installation of Culverts

Maximum desirable slope of culverts ghould comply

with the following: culverts 50 ft. or less 35%;

culverts 50-100 ft. 3%; culverts 100 and greater 1.5%.
Culverts should be fnstalled on a uniform slope,
preferably following the existing gradient of the
stream, and get 6-12 inches into the stream bed.

The stream bed at the outlet ares should be lined

with coarse material to prevent eroailon and con-

gequent free fall,

Water velocity not greater than 4 ft,/sec. in culverts
under 80 feet in length, and not greater than 3 feet/sec.
in culverts over 80 feet in length,

Culverts mugt be designed to carry the maximum instan-
taneous discharge as calculated for each stream.

Slopes regulting from cut and fill operations should be
stabilized to prévent erosion and consequent siltaticn
of the stream.

All construction debris must be removed from the culvert
area, to a point above high water, to prevent its return
to the stream and consequent probable clogging of the
culvert,

Culverts should be checked frequently and cleaned of
debris if required.

Construction activity must be confined to immediate area
of the culvert. Stresma cannot be channelized without

prior appfoval.



1.(6)-1

1.(6)-2

1.(6)-3

1.(6)-4

1.(6)-5
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Comstruction of Bridges

Not more than 1/3 of the stream width shall be blocked
at one time,

Excavation for the plers, footings, and abutments should
be conducted in such a manner as to keep the work area
separated from the flowing stream. A cofferdam may be
used to geparate the work area from the flowing stream
but 1s to be limited to one side of the river at a time.
Excavated materials shall not be allowed to enter the
stream, ¢are must be taken during removal of cofferdams
to prevent cofferdam material from waghing lnto the
stream. Ensure that excavations are filled to prevent
figh being trapped during low stages.

Extreme care must be taken to see that no fresh cement,
lime, or concrete is allowed to fall into or enter the
flowing stream.

Creosote trested lumber or materials shall be completely
dry before uge in and near the water,

All construction debris shall be removed from the stream
and adjacent stream area and be disposed of, burned, or
placed 1in a manner where it cannot be washed back into
the stream by high water. Excavated materials not used
shall be placed away from the immediate area so heavy

raing or high stream flow will not return it to the stream.



1.(6)-6

1.(6)~7

1,.(6)-8

2. (1)1

2.(1)-2
2.(1)-3

2.(1)-4

2.(1)-5

2.(2)-1
2.(2)-2

2,(2)-3
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All work operations shall be conducted in & manner to
cause a minimum of siltation and distuxbance to the
ad jacent and downstream areas.

Minimize the use of heavy equipment in stream bed.
Slopes resulfzing from cut and £ill operations should
be grassed and stabilized as soon as possible to pre-

vent erosion and subsequent ailtation of the stream.

Streaﬁ Channelization

Stream channelization cannot take place without prior
approval of the Department of Pigheries. If and when
approval is granted the following are recommended:

*{improvement ' work be dome.

The minimum amount of
A minimum amount of stream side vegetation be removed,
The stream channel 1s to be left im as natural

condition asg possible.

Ensure there are no obstructions to fish passage.

Stream Diversgion

The stream is not to be blocked off during the work
period.

The existing channels are to be left untouched until
the new channel ig completed,

The new channel should be excavated in the dry

working from the downstream end.



2,(2)-4

2.(2)=5

2.(23-6

2.(2)-7

2.(2)-8

2.(2)-9
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The upstream end of the old channel must be

closed off with non-pourcus and non-erodible
materials,

If a triEutary stream enters the old channel
within the diversion area, channelization of

the old channel may|be necessary to provide
sultable hydraulic conditions. |

All debris removed from and adjacent to the new
stream channel shall be disposed of, burned, or
placed sufficiently away from the stream banks

so that high water will not réturn it to the
flowing stream., If the debris or excavated
material 1s to be used to fill the old channel,
the materials may be stored near the area of use,
but not in tge water.

Work operatiﬁns shéll be carried out at all times
80 as to cause & minimum of disturbance and
slltation to the stream.

Diversions shall be planned so as not to interfere
with or destroy eggs which have been spawned or
fry that are emerging from the gravel,

The old stream channel must be checked immediately
after diverslion to ensure that no fish are stranded.
Any stranded fish must’ be transferred to the new

channel.
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]

1.1 The construction of dams may not take place without
prior approval of the Flsheries Service slnece 1iE 1»
imparative that f£ish populations ba agsessed and
consldered prior to conatructiom.

3.2 Where Fish migration will be inhibited provision
for fish passage facilities may be required., The
design of which -u.-llt ba approved by Fisharien
perscnnal .

3.3 Provision must be made for sufficlent quantities
of vater passing over the dams and through the fiash
way, so as not to ishibit the passage of fish,
after completion.

A& Muring :mtl:u:ti.nu provision must also be made for
fish passage, that is, the entire width of strean
can not be obatructed at ona time. It is preferabla
that the portion containing the fish passage facilicy
be complete and the flshway operational prior to
completlon of the remaining sectiona.

1.5 The das should be located so ma to provide minimum
disturbance of spavming gravels,

3.6 Haterials for earth dams cannot be excavated from
stream bed or bank,

3.7 Care wust be taken to prevent the excessive silting
of the downstream area, durinmg construction.

Note: The recomsendation contalned in Sectlom 1.5 bridges, are also

applicable in this case.



4.(1)-1

4.(1)-2

4,(2)-1

4,(3)-1

4.(3)=2

4.(3)-3

4,(3)-4

4.(3)~5
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WATER AND SEWER

Installatior. of Pipe

Stream beds or banks cannot be excavated for laying
of pipe, etc., without prior approval from the
Fisheries Service, Keep working as far as possible
away from atreams and ponds thus reducing siltation,
When crossing streams excavation should be minimal,

thus reducing disruption of spawning gravels and

<downgtream siltation, Ensure that gravel mounds

are removed that may become obstructions at low
water levels.
Dams for water supply projects will comply with

those recommendations as outlined in Section 3.

Intake Screens

Acceptable screening shall consist of two screens

at least two inches apart,

The outer screen shall have not less than two meshes

per inch. {(Suggested size - 2 mesh, ,105 diameter wire).
The inner screen shall have not less than 4 meshes

per inch, (Suggested size - 4 mesh, .072 diameter wire).
The openings in the inner screen shall be not more than
0.25 inches square.

The open afeaa of the outer screen shall be not less

than the open area of the inner screen.
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4,(3)-6 An area of 10 square feet of ecreen shall be pro-
vided for eaéh cublc foot per second (375 Imperial
gellons per niinute) of water pumped.
4.(3)-7 Screen panels or frames shall be suitably mounted
with openings around the panels not larger than
0.25 1inches.
4.(3)-8 The screen ghall be easlly accessible for cleaning
and shall be cleared of debris at regular intervals.
4.(3)-9 Maximum velocity of water through screens 0.75 feet
per second,
Screeng with the above specifications are applicable to relatively
small diversions including pump intakes. Llarge diversions usually pre-
gent difficult cleaning problems and will generally require special con-

slderation, perhapg involving a gelf-cleaning type screen.

Forest QOperations

5.(1) The construction of foregst access roads, see
recommendations as outlined in Section 1.
5.(2) The construction of logging dams, see

recommendations as outlined in Section 3.

Logging Operations

5.(3)-1 A vegetation buffer zone of at least 150 ft. must
be maintained between cutting operations and streams.
5.(3)-2 Tops and slash mugt not be permitted to enter streams

and ponds.



5.(3)-3

5.(3)-4

5.(4)-1

5.(4)-2
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Streamside luanding should be avoided.
The rise of streams for transportation of wood

should be avolded.

Skid&ing Operations

Skid road should be mvoided on steep slopes,
however, 1f necessary, they should follow the
contour of the slope thus reducing erosion.
Stream beds even dry ones must not be used

for ekidding loga.
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