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7 	 S-38-1933 

NORTHWEST BROOK 

Location: 	47°  40' 35" N 	58°  36' 15" W. Bay Le Moine. 

Map Reference: Rose Blanche. 11 0/10 East. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 20.0 miles2 , (51.80 kilometers 2 ). Mean width, 2.2 miles, 

(3.53 kilometers). 
Perimeter, 26.4 miles, (42.47 kilometers). Axial length, 9.1 miles, 

(14.64 kilometers). 

Maximum basin relief, 1,750 feet, (533.40 meters). 

Geology: 

About equal amounts of acidic intrusive rocks and gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration. 
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S-39-1946 

ROSE BLANCHE BROOK 

Location: 	470  36' 55" N 	58°  42' 05" W. 	Rose Blanche Bay 

Map Reference: 	Rose Blanche. 	11 0/10 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 32.3 miles
2
, (83.65 kilometers

2
). Mean width, 2.6 miles, 

(4.18 kilometers). 

Perimeter, 37.2 miles, (59.85 kilometers). Axial length, 12.5 mile:, 

(20.11 kilometers). 

Maximum basin relief, 1,750 feet, (533.40  meters). 

Geology: 

About half gneissis with the remainder consisting of acidic intrusive 

rocks and a small amount of Devonian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Main river: 

Falls at mile point 0.5; (0.8 kilometers). 

Fishway constructed in 1961: Very few fish pass through fishway. 
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GRANDYS BROOK 

Location: 	470 37' 17" N 	58° 50' 35" W. 

Map Reference: 	Rose Blanche, 11 0/10 West. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 105.5 miles 2 
 , (273.24 kilometers 2

). Mean width, 4.1 miles, 
(6.59 kilometers). 

Perimeter, 61.9 miles, (99.59 kilometers). Axial length, 22.1 miles, 
(35.55 kilometers). 

Maximum basin relief, 1,800 feet, (548.64 meters). 

Geology: 

Almost entirely gneissis with some Devonian sedimentary and acidic 

intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

A number of excellent salmon pools in the first 12 miles (19.30 kilometers) 

of river above Burnt Island Pond. The river is mainly rocky and rugged 

with rapid water. 

Sp .:wning Areas: 

Several good areas in first 12 miles (19.30 kilometers) of main river. 

Barriers to Fish Migration: 

Main River: 

Series of small falls and shutes at mile point 7 (11.26 kilometers), 
greatest drop of 5' (1.52 meters); partial obstruction. 

Falls at mile point 12 (19.30 kilometers) 10' (3.05 meters) vertical; 

probably complete obstruction. 

Falls 20'-25' (6.10-7.62 meters) vertical at mile point 17 (27.35 kilometers); 

complete obstruction. 
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S-39-1964 

BURNT ISLAND BROOK 
(God Bay Brook) 

Location: 	47°  36' 3)" N 	58° 52' 12" W. God Bay, East of 

Port au': Basques. 

M:;, Reference: Rose Blanche. 	11 0/10 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 4.2 miles
2 

(10.87 kilometers
2
). Mean width, 0.8 miles, 

(1.28 kilometers). 

Perimeter, 14.2 miles, (22.84 kilometers). Axial length, 4.7 miles, 

(7.56 kilometers). 

Maximum basin relief, 900 feet, (274.32 meters). 

Geology: 

About equal amounts of Devonian sedimentary and gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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S-39-1997 

LITTLE BAY BROOK 

Location: 
	

47 °35'50" N. 59 °04'05" W. Little Bay, Cabot Strait. 

Map Reference: 	Port aux Basques. 11 0/11 East. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 17.0 miles 2 
(44.03 km2). Mean width, 1.2 miles 

(1.93 km), 

Perimeter: 11.4 miles (18.34 km). Axial length, 4.6 miles 

(7.40 km). 

Maximum basin relief, 700 feet (213.36 m). 

Geology: 

Gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Main River: 

Falls at mile 2 (3.2 km). Height: 6 feet (1.82 m). Partial obstruction. 

In 1961, a channel was blasted around falls, this run-a-round has 

decreased the degree of obstruction. 
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�23 	 S-39-2010 

GRAND BAY RIVER 

Location: 
	 47°36'08" N. 59 °09'21" W. Bottom of Grand Bay, 

Cabot Strait. 

Map Reference: 
	Port aux Basques. 11 0/11 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin Area: 51.9 miles
2 (134.42 km2 ). Mean width, 3.4 miles 

(5.47 km). 

Perimeter, 38,7 miles (62.25 km). Axial length, 12.3 miles 

. (19.79 km). 

Maximum basin relief, 2,050 feet (624.84). 

Geology: 

Almost entirely gneissis with some acidic intrusive rocks 

and basic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Main River: 

Falls at mile 0 sloping for 200 feet (60.96 m). Partial obstruction. 

Falls at mile 1 (1.61 km), passable. 

Falls: Complete obstruction. Location and height not available. 
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S-39-2025 

BARACHOIX BROOK 

Location: 	 47 °37 1 50" N. 59 ° 15'25" W. 

Map Reference: 	Port aux Basques. 11 0/11 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin Area: 19.1 miles 2 
(49.47 km

2
). Mean width, 2.0 miles 

(3.21 km2 ). 

Perimeter, 22.0 miles (35.39 km). Axial length, 8.5 miles 

(13.67 km). 

Maximum basin relief, 1,800 feet (548.64 m). 

Geology: 

About half acidic intrusive rocks with the remainder consisting 

of gneissis and a small amount of basic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Falls located at mile 5. Believed to be complete obstruction. 
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�29 	 W-40-0002 

BEAR COVE BROOK 

Location: 	 47°39'35" N. 	59 °18'35" W. Bear Cove, Cabot Strait. 

Map Reference: 
	Port aux Basques. 	1 0/11 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 11.4 miles
2 

(29.52 kilometers
2
). Mean width, 2.1 miles, 

(3.38 kilometers). 

Perimeter, 15.4 miles (24.78 kilometers). Axial length, 5.0 miles, 

(8.05 kilometers). 

Maximum basin relief, 1,900 feet. (579.12 meters). 

Geology: 

Acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: None reported. 

Entrance to brook shallow, salmon enter only when brook high. 
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33 	 W-40-0014 

LITTLE CODROY RIVER 

Location: 	47°  45' 51" N. 	59°  18' 58" W. 

Map Reference: 	Codroy. 	11 0/14 West. 

CHARACTERISTICS OF DRAINAGE BASIN  

Geomorphological Factors: 

Basin area, 86.4 miles2 (223.77 kilometers). Mean width, 4.6 miles, 

(7.40 kilometers). 

Perimeter, 55.1 miles (88.66 kilometers). Axial length, 18.0 miles, 

(28.96 kilometers). 

Maximum basin relief, 2,050 feet (624.84 meters). 

Geology: 

About half basic intrusive rocks with the remainder consisting 

of about equal amounts of acidic intrusive rocks, gneissis and 

Pennsylvanian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Dimensions: 

Length of entire system including standing water is approx. 

160.26 miles (257.85 kilometers). 

Length of tributaries 	 143.61 miles (231.06 kilometers) 

Length of estuary 	 3  50 miles (5.63 kilometers) 
Length of main stream 	 10.49 miles (16.87 kilometers) 

Length of lake at upper end of main stream 2.66 miles (4.27 kilometers). 

Barriers to Fish Migration: 

Main river, Nil: Southern Brook, 

Falls, approx. 30 ft. (9.14 meters), about 1.9 miles (3.05 kilometers 

from main stream; Frank White's Brook, falls, approx. 10 ft. 

(3. 04 meters) high, 1.0 miles (1.60 kilometers) from the main stream. 

Suitable spawning areas on the lower parts of the tributaries in most 

of the running water on the main river. 
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W-40-0033 

GRAND CODROY RIVER 

Location: 	 47 °50'37" N. 59 ° 11'50" W. Searston Bay, Cabot Strait. 

Map Reference: 	Codroy. 11 0/14 West. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 369.0 miles
2 

(955.7 kilometers
2
). Mean width, 11.2 miles 

(18.02 kilometers). 

Perimeter, 94.0 miles (151.24 kilometers). Axial length, 32.7 miles 

(52.61 kilometers). 

Maximum basin relief, 1,850 feet (568.96 meters). 

Geology: 

Predominantly Mississippian sedimentary with some gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Spawning Areas: 

One area approximately 10 miles (16.09 kilometers) from the mouth of 

the main river. Other areas along the South and North Branch sections. 

Barriers to Fish Migration: 

Main River: 

No obstruction. 

North Branch, falls, 20' high (6.09 meters), complete obstruction, 

31 miles, (49.87 kilometers), from where it forms main river. South 

Branch, falls, (Doeball Falls), located 30 miles (48.27 kilometers), 

from junction of main river. Reported by F/0 Marshall to be 60' high, 

(18.28 meters), complete obstruction. 
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W-40-0083 

HIGHLANDS RIVER 

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

Map Reference: 	St. Fintans. 12 B/2 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 70.7 miles 2 
(183.11 km

2
). Mean width: 3.1 miles 

(4.9879 km). 

Perimeter: 51.0 miles (82.05 km). Axial length: 18.0 miles 

(28.96 km). 

Maximum basin relief: 1,800 feet (548.64 m). 

Geology: 

Predominantly Mississippian sedimentary with some gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

Length of main stem (including standing water): 21.7 miles (34.9 km). 

Number of major tributaries: 4 

Total length of tributaries (including standing water): 28.4 miles 

(45.7 km). 

Area of lakes (> 1 miles 2 
(2.6 km

2
): Nil. 

Channel width varies from 10 yards (9.1 m) to 24 yards (21.9 m). 

The river is very shallow throughout and subject to extreme 

fluctuations in discharge. 

Bottom Composition: 

Approximately 100% of Highlands River is potential parr rearing 

habitat and approximately one percent only is suitable for spawning. 

The main spawning areas appear to be in the vicinity of the Trans-

Canada Highway and upstream from the first pond at mile 3.4 (5.5 km). 
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W-40-0086 

CRABBS RIVER (Crabbs Brook) 

Location: 
	

48°12'50" N. 58 °51'40" W. Bay St. George. 

Map Reference: 
	St. Fintans. 12 B/12 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 212.6 miles
2 

(550.6 km
2
). Mean width: 7.6 miles 

(12.22 km). 

Perimeter: 108.3 miles (174.25 km). Axial length: 29.4 miles 

(47.30 km). 

Maximum basin relief: 2,050 feet (624.84 m). 

Geology: 

About half gneissis with the remainder consisting of 

Mississippian sedimentary and acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

Length of main stem (including standing water): 32.2 miles 

(51.8 km). 

Number of major tributaries: 8 

Total length of tributaries (including standing water): 

150.5 miles (242.2 km). 

Area of lakes ( 1 mile2  (2'.6 km2 ): Nil. 

Channel width varies from fifty yards in the lower section to 

fourteen yards in the upper reaches. 

Crabbs River is subject to extreme fluctuations in discharge 

with 40 to 50 percent of rivershed being dry at low water levels. 

Bottom Composition: 

Crabbs River contains large areas of suitable parr rearing area 

between mile 0 and mile 24.9 (40.1 km). Large concentrations of 

spawning habitat are located between mile 0 and mile 6 (9.7 km) 
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BARACHOIS BROOK 

Location: 
	

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

Map Reference: 
	

St. Fintans. 12 B/2 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 93.0 miles 2 
(240.87 km

2
). Mean width: 3.8 miles 

(6.11 km). 

Perimeter: 70.3 miles (113.1 km). Axial length: 25.4 miles 

(40.9 km). 

Maximum basin relief: 2,000 feet (609.6 m). 

Geology: 

Half Mississippian sedimentary with remainder consisting of 

gneissis and a small amount of acidic intrusive rock. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

Length of main stem (including standing water): 29.3 miles 

(47.1 km). 

Number of major tributaries: 9 

Total length of major tributaries (including standing water): 

50.3 miles (80.9 km). 

Area of lakes (> 1 mile
2 

(2.6 m
2
): Nil. 

Due to small quantity of standing water this river system 

is subject to extreme fluctuations in discharge. 

Width range: 34 yards (31.1 m) - 8 yards (7.3 m) on main stem. 

Bottom Composition: 

Barachois Brook contain 7,878 rearing units on its main stem. 

Sixteen percent of these units are suitable for spawning Atlantic 

salmon. The main concentrationeof spawning habitat are located in 

the middle reaches between mile 9.2 (14.8 km) and mile 21.5 (34.6 km). 
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	 W-40-0092 

ROBINSONS RIVER 

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

Map Reference: 	St. Fintans. 12 B/2 West Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 169.5 miles
2 

(439.0 km
2
). Mean width: 48.0 miles, 

(77.232 km). 

Perimeter: 90.0 miles (144.81 km). Axial length: 31.7 miles, 

(51.00 km). 

Maximum basin relief: 2,050 feet (624.84 m). 

Geology: 

About half Mississippian sedimentary with the remainder consisting 

of about equal amounts of gneissis and acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

Length of main stem(including standing water): 38.9 miles (62.6 km). 

Number of major tributaries: 14 

Total length of tributaries: 122.8 miles (197.7 km). 

Area of lakes (>1 mile 2  (2.6 km): Nil. 

Channel width: Ranges from 60 yards (54.9 m) at the mouth to 10 

yards (9.1 m) at mile 16 (25.8 km). Extreme fluctuations in 

discharge are evident in this system. 

Bottom Composition: 

Robinson's River system contains large areas of riverbed suitable 

for rearing salmon parr. The river system has 16, 138 units (100 

yards
2 

(83.6 m
2
) of parr rearing units accessible to anadromous 

fish, seventeen percent of which is suitable spawning habitat. 

There is at present 9,808 rearing units inaccessible to migrating 

fish. 
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W-40-0096 

FISHELS BROOK 

Location: 
	

48°18'55" N. 58 °42'30" W. St. George's Bay. 

Map Reference: 	Flat Bay. 12 B/7 East Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 139.0 miles 2 
(360.01 km

2
). Mean width: 3.6 miles, 

(5.79 km). 

Perimeter: 83.2 miles (133.86 km). Axial length: 30.3 miles, 

(48.65 km). 

Maximum basin relief: 1,950 feet (594.36 km). 

Geology: 

About half Mississippian sedimentary with the remainder consisting 

of gneissis, basic intrusive rocks and acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

Length of main stem: 30 miles (48.3 km). 

Depth (above mile 19 (11.8 km): 0.5 to 2 feet (0.2-0.6 m). 

Bottom Composition: 

Bottom types are well distributed throughout system except for a 

noticeable lack of bedrock. 

Summary of bottom composition of Fishels Brook above complete obstruc-
tion at mile 13 (20.9 km). 

Unit (100 yd (83.6 
	

Accessible 	Inaccessible 	Total 

Total 
	

Not surveyed 
	

7,381 

Rearing 	 7,149 

Spawning 	 232 
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BARRY BROOK 

Location: 
	

48° 19'50" N. 58 ° 41'28" W. 

Map Reference: 
	

Flat Bay. 12 B/7 East half. 

W-40-0097 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 12.0 miles
2
, (31.08 km

2
). Mean width, 1.2 miles 

(1.93 km). 

Perimeter, 22.9 miles, (36.84 km). Axial length, 9.4 miles, 

(15.12 km). 

Maximum basin relief, 1,000 feet (303.3 m). 

Geology: 

Mississippian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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MIDDLE BROOK 

Location: 
	

48° 20'15" N. 58 °41'15" W. 

Map Reference: 	Flat Bay. 12 B/7 East half. 

W-40-0098 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 11.5 miles 2 
( 29.78 km 2  ). Mean width, 1.0 miles, 

(1,609 km). 

Perimeter, 22.5 miles (36.20 km). Axial length, 10.3 miles, 

(16.57 km). 

Maximum basin relief, 1,000 feet (303.3 m). 

Geology: 

Mississippian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Spawning Areas: 

Main river just below and above Trans-Canada Highway bridge. 

Barriers to Fish Migration: 

Falls complete obstruction, 3-4 miles (0.9-1.21 km) above 

Trans-Canada Highway. 
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JOURNOIS BROOK 

Location: 	 48 ° 21'20" N. 58 °41'18" W. 

Map Reference: 	Flat Bay. 12 B/7 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 24.9 miles
2 

(64.49 km
2
). Mean width, 1.2 miles 

(1.93 km). 

Perimeter, 28.1 miles (45.21 km). Axial length, 12.1 miles 

(19.46 km). 

Maximum basin relief, 1,250 feet, (381.00 m). 

Geology: 

Almost entirely Mississippian sedimentary with some basic 

intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

Length of main stem (including standing water): 11.0 miles 

(17.7 km). 

Number of major tributaries: Nil. 

Barriers to Fish Migration: Nil. 
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FLAT BAY BROOK 

Location: 	 48 °24'00" N. 58 °33'32" W. Flat Bay, St. George's 

Bay. 

Map Reference: 	Flat Bay. 12 B/7 East Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 245.4 miles
2 

(635.2 km
2
). Mean width: 6.9 miles, 

(11.10 km). 

Perimeter, 104.7 miles (168.45 km). Axial length: 32.5 miles, 

(52.29 km). 

Maximum basin relief: 1,950 feet (594.36 m). 

Geology: 

About half basic intrusive rocks with the remainder consisting 

of Mississippian sedimentary, gneissis and acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

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). 

	

Area of lakes (:, 1 mile
2 ): Dennis Pond Ll 	1.1 miles

2 (704.4 km) 

	

Long Pond 	L2 	1.0 miles
2 

(640.0 km) 

	

Cross Pond L3 	1.1 miles
2 

(704.0 km) 

	

L4 	1.0 miles
2 

(640.0 km) 

Bottom Composition: 

Flat Bay Brook has 17,260 rearing units and 4,337 spawning units. 

Accessible tributaries have 1,893 potential rearing units. 

Inaccessible areas of Flat Bay Brook has approximately 1,848 rearing 

units. Tributaries inaccessible to anadromous fish contain 689 

rearing units but no significant spawning areas. 
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	 W-41-0111 

LITTLE BARACHOIS RIVER 

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

Bay 

Map Reference: 	Main Gut. 12 B/8 West Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 136.8 miles
2 

(354.31 km
2
). Mean width: 3.6 miles, 

(5.79 km). 

Perimeter: 95.4 miles (153.49 km). Axial length: 34.1 miles, 

(54.86 km). 

Maximum basin relief: 1,900 feet (579.12 m). 

Geology: 

About half basic intrusive rocks with the remainder consisting 

of gneissis, acidic intrusive rocks and Mississippian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

Length of main stem: 49.9 miles (79.0 km). 

Number of major tributaries: 5 

Total length of tributaries: 70.6 miles (113.6 km). 

Area of lakes: (>1 mile
2 (2.6 km

2
): Nil. 

Main river from mouth to headwaters has an average width; 100 

feet (30.48 m) and an average depth of 1 foot (0.3 m). 

Bottom Composition: 

The total accessible parr rearing habitat of Little Barachois 

Brook is 8,498 units (100 yd
2 

(83.6 m
2 ). There are 1,627 

inaccessible units in the system. 
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W-41-0115 

SOUTH WEST BROOK AND BOTTOM BROOK 

Location: 	48 °30'45" N. 58 ° 16'28" W. Main Gut (St. George's 

River). 

Map Reference: Harry's River. 12 B/9 West Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 314.2 miles 2 
(813.78 km2). Mean width: 5.9 miles, 

(9.49 km). 

Perimeter 110.0 miles (176.99 km). Axial length: 33.0 miles, 

(53.09 km). 

Maximum basin relief: 2,057 (627.03 m). 

Geology: 

About half basic intrusive rocks with the remainder consisting of 

Pennyslvanian sedimentary, acidic intrusive rocks and 

Mississippian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

South West Brook: 

Length of main stem (including standing water): 43.9 (70.6 km). 

Number of major tributaries: 10 

Total length of tributaries (including standing water): 145.0 

miles (233.3 km). 

Area of lakes (> 1 mile2 (2.61 km
2
): L-1 2.4 miles 2 

(1,536 acres) 

L-2 1.4 miles 2 
( 896 acres) 

L-3 2.2 miles2 
(1,408 acres) 

L-4 1.0 miles 2 
( 640 acres) 

L-5 3.8 miles 2 
(2,432 acres) 

Bottom Brook: 

Length of main stem (including standing water): 23 miles (37.7 km). 

Number of tributaries: 9 

Total length of tributaries (including standing water): 97.5 miles 

(156.9 km). 

Area of lakes (> 1 mile2): Nil. 
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Width range 20-50 feet (6.1-15.2 m). Depth range; 2-3 feet 

(0.6-0.9 m). 

T1-5, East Branch: Average width; 50 feet (15.2 m). Average 

depth 1 foot (0.31 m). 

Bottom Composition: 

South West and Bottom Brooks system contain exceptionally large 

areas of riverbed suitable for rearing salmon parr. 

Summary of bottom composition of South West Brook and Bottom Brook and 
tributaries accessible to anadromous fish. 

Section 
Total 
units 

Rearing 
units 

Spawning 
units 

South West Brook (main stem) 15,203 14,691 3,710 

South West Brook (tributaries) 2,806 2,330 283 

Bottom Brook (main stem) 4,401 3,436 964 

Bottom Brook (tributaries) 2,245 2,202 43 

Total 24,655 22,702 5,000 

Spawning areas: 

Distributed intermittently throughout the system with main con-

centrations from mile 4.2 (6.8 km) to mile 13.0 (20.9 km) on the 

main stem of South West Brook. 

Barriers to Fish Migration: 

South West Brook: 

Falls, at mile 20.7 (33.3 km). Height: 8 feet (2.4 m). Slope 45 ° . 

Partial obstruction at low discharge. 

Falls, located 500 feet (150.5 m) above mile 20.7 (33.3 km). Height: 

20 feet (6.0 m). Slope: 50 ° . Length: 40'-50' (12.0-15.0 m). 

Passable with extreme difficulty at all water levels. 

Shallow riverbed of tightly packed boulders, at mile 25.8 (41.6 km). 

Partial obstruction at low discharge. 
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(7) Saunders Brook, from mouth to mile point 1 (1.60 kilometers). 

Rubble 45%; gravel 14%; sand 20.8%; silt 20.2%. Spawning areas - nil. 

Average width 12 ft. (3.65 meters). Depth range 6" - 2' (.15 - .6 meters). 

(8) Furriers Brook, from mouth to mile point 1.5 (2.41 kilometers). 

Boulder 12.3%; rubble '3.6%; gravel 39.0%; sand 5.0%. Width range 6 - 20 ft. 

(1.82 - 6.09 meters). Depth range 6" - 4' (.15 - 1.21 meters). Spawning 

areas: 400 sq. yds. (334.8 sq. meters). Poor condition. 

(9) No Name Brook, from mouth to 3,500 ft. (1,066.80 meters), upstream. 

Boulder 16.7%; rubble 13.3%; gravel 46.7%; sand 15.0%; silt 8.3%. Width 

range 3 - 12' (.9 - 3.65 meters). Depth range 6" - 3' (.15 - .9 meters). 

Spawning areas: 310 sq. yds. (259.47 sq. meters). Medium condition. 

(10) North Brook, from mouth to mile point 3.5 (5.63 kilometers). Average 

width 100 ft. (30.48 meters). Depth range 10" - 12" (.25 - .30 meters). 

Boulder 50%; rubble 47.5%; gravel 1.25%; sand 1.25%. Spawning areas: 500 

sq. yds. (418.5 sq. meters). 

(11) Muskrat Brook, from mouth to mile point 2.5 (4.02 kilometers). Average 

width 10 ft. (3.04 meters). Average depth 1 ft. (.30 meters). Bouller 

26.7%; rubble 13.3%; gravel 26.7%0• sand 33.3%. Spawning areas 2,100 sq. yds. 

(1757.7 sq. meters). Good areas for trout. 

(12) Spruce Brook, from mouth to mile point 3 (4.82 kilometers). Width 

range 15 - 75' (4.57 - 22.86 meters). Depth range 6" - 4" (.15 - .10 meters). 

Spawning areas: 9,000 sq. yds. (7533.0 sq. meters). Bedrock 6.7%; 

boulder 13.3%; rubble 10.0%; gravel 64.3%;  sand 3.0%; silt 2.7%. 

(13) Pinchgut Brook, from mouth to Pinchgut Lake, distance 4 miles (6.43 

kilometers). Width range 60 - 125 ft. (18.28 - 33.10 meters). Depth range 

6" - 4' (.15 - 1.21 meters). Bedrock 5%; boulder 33%; rubble 50%; gravel 12%. 

Spawning areas: 3,650 sq. yds. (3) 055 sq. meters). Good condition. 

George's Lake: (Oligotrophic) 

Morphometric data: Max. length 7.6 miles (12.22 kilometers). Max width 

2.4 miles (3.86 kilometers). Max. Depth: 296 ft. (90.22 meters). Mean 

depth: 138.2 ft. (42.12 meters). Estimated average depth: 150 ft. 

Area: 8.2 sq. mis. (21.2 sq. kilometers). Mean length: 3.1 miles 

(4.98 kilometers). Mean width: 0.9 miles (1.44 kilometers). Volume: 23 1 171.2 

x 106 cu. ft. 

Water chemistry: pH (1) 6.5 	 (1) 75.0 ppm) 
1961, T.D.S. 	 1961 

( 2 ) 7.55) 	 (2) 77.5 ppm) 

Temperature: (1) 74°F. (2) 73°F. 	August 15, 1961 
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Bottom Composition 

Harry's River has a large concentration of "spawning gravel" on 

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 on the upper reaches and tributaries appear to pro-

vide suitable conditions for egg disposition. 

The main stem of Harry's River (including Pinchgut Brook) has an 

estimated 20,250 potential rearing units (100 yd
2 

(83.6 m
2
) and 5,250 

spawning units for Atlantic salmon. Fourteen tributaries have an 

estimated 11,552 potential rearing units and 2,082 spawning units. 

Downer (1968) estimated approcimately 40,000 rearing units accessible 

to Atlantic salmon. The variation in the two estimates is attributed 

to the two methods of surveying. 

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 
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Barriers to Fish Migration: 

Main river: No obstructions. 

Tributaries: 

(1) North Brook, falls at mile 5 (8.04 km), complete obstruction. 

(2) Spruce Brook, falls 10 feet high (3.04 m), 10 feet wide (3.04 m), 

Angle 90° at mile 3 (4.82 km), complete obstruction. 

(3) Pinchgut Brook, wooden dam; kept open most of the year and 

poses very little obstruction to fish. 

Pinchgut Lake dam-fishway constructed to replace inadequate 

sluice - 1956. 

Spillway in dam opened, fishway not in use - 1963. 

Miscellaneous Information: 

Except for Roberts Brook, most of the salmon population utilize the 

upper regions of this system for spawning purposes. 
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(2)Long Gull Pond Brook, from mouth to Long Gull Pond, 

approx. l miles (2.41 kilometers). Boulder 10%; rubble 

29%; gravel 41%; sand 8%; silt 12%. Width range 5' — 30' 

(1.52 — 9.14 meters). Depth range 6" — 5' (.15 — 1.52 

meters). Spawning areas: 8,440 sq. yds. (7064.28 sq. 

meters). Poor to good conditions. 

(3) Rushy Pond Brook, from mouth to Rushy Pond, distance 

approx. 1.3 miles (2.09 kilometers). Width range 3 — 4 ft. 

(.91 - 1.21 meters). Depth range 1 - 2 ft. (.3 —.6 meters). 

Boulder 5%; rubble 10%; gravel 10%; silt 75%. Spawning 

areas - nil. 

(4)Black Duck Brook, from mouth to Black Duck Pond, 

approx. distance 4 miles (6.43 kilometers). Width range 

15-20 ft. (4.57 — 6.09 meters). Depth range 1 - 2.5 ft. 

(.3 — .76 meters). Boulder 55%; rubble 20%; gravel 20%; 

sand 5%. Spawning areas: 4,125 sq. yds. (3452.62 sq. 

meters). Medium condition. 

(5)Trout Brook, from mouth to Bottle Neck Pond, approx. 

distance 17 miles (27.34 kilometers). Width range 10-

100 ft. (3.04 - 34.28 meters. Boulder 27.3%; rubble 

33.8%; gravel 21.0%; sand 5.7%; silt 12.2%. Spawning 

areas: 62,300 sq. yds. (52,145.1 sq. meters). 

(6)Roberts Brook, from mouth to mile point 3 (4.82 

kilometers). Bedrock 13.0%; boulder 28.0%; rubble 43.0%; 

gravel 12.5%; sand 2.5%; silt 0.3%. Width range 60 - 70 ft. 

(18.28 - 21.33 meters). Depth range 1 - 2 ft. (.3 - .6 meters). 

Spawning areas - nil. 
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SEAL COVE BROOK 

Location: 
	

48°30'55" N. 58 ° 27'45" W. 

Map Reference: 
	

Harry's River. 12 B/9 West half. 

W-41-0123 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Geology: 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

		

FISH POPULATIONS 

Species Present: Mummichogs 

No angling data available on this stream. 
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W-41-0126 

BLANCHE BROOK 

Location: 	 48 °32'25" N. 	58 °34'45" W. St. George's Bay. 

Map Reference: 	Stephenville. 12 B/10 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 47.9 miles 2
, (124.06 km2). Mean width, 4.4 miles, 

(7.07 km). 

Perimeter, 35.4 miles, (56.95 km). Axial length, 11.2 miles, 

(18.02 km). 

Maximum basin relief, 1,801 feet, (548.94 m). 

Geology: 

About half Ordovician sedimentary with the remainder consisting 

of acidic intrusive rocks and Pennsylvanian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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ROMAINES BROOK 

Location: 
	

48 °33'05" N. 58 °40'25" W. St. George' Bay. 

Map Reference: 	Stephenville. 12 B/10 East Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin Area: 38.0 miles
2 

(98.42 km
2
). Mean width: 2.9 miles, 

(4.82 km). 

Perimeter: 38.0 miles (61.14 km). Axial length: 16.1 miles, 

(25.92 km). 

Maximum basin relief: 1,801 feet (548.94 m). 

Geology: 

Almost entirely Ordovician sedimentary with small amounts of 

Cambrian sedimentary and acidic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: 

Length of main stem (including standing water): 18.6 miles 

(29.9 km). 

Number of major tributaries: 2 

Total length of major tributaries (including standing water); 

17.1 miles (27.5 km). 

Area of lakes (> mile2 (2.6 km2): nil. 

Bottom Composition: 

The main stem contains 2,752 rearing units and the two 

significant tributaries 238 rearing units. 

Summary of bottom composition of Romaines Brook and tributaries. 

Unit (100 yd 2  (83.6 m
2
) Accessible Inaccessible 	Total 

Total system 2,990 2,990 

Rearing 2,752 2,752 

Spawning 918 918 
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�141 	 W-43-0192 

FOX ISLAND RIVER 

Location: 
	

48°41'30" N. 58 °40'14" W. North of East Bay, 

Port au Port Bay. 

Map Reference: 	Stephenville. 12 B/10 East Half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area: 75.0 miles
2 

(194.25 km2 ). Mean width: 3.6 miles, 

(5.79 km). 

Perimeter: 47.0 miles (75.62 km). Axial Length: 18.9 miles, 

(30.41 km). 

Maximum basin relief: 2,672 (814.42 m). 

Geology: 

About half Ordovician sedimentary with the remainder consisting 

of ultrabasic intrusive rocks and a small amount of basic 

intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

Length of main stem (including standing water): 22.7 miles 

(36.5 km). 

Number of major tributaries: 5 

Total length of tributaries (including standing water): 75.9 miles 

(122.1 km). 

Area of lakes (>1 mile 2 
(2.6 km

2
): Nil. 

Bottom Composition: 

The main stem of Fox Island River has 6,650 units (100 yd 2 
(83.6 m

2
) 

of parr rearing habitat and 1,875 units suitable for spawning 

adults. Major tributaries contain 1,195 parr rearing units and 51 

spawning units. 
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W-44-201 

LEWIS BROOK 

Location: 	 48 °49'15" N. 58°35'12" W. 

Map Reference: 	Shag Island. 12 B/15 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 12.7 miles
2
, (32.89 km

2
). Mean width, 2.2 miles, 

(3.53 km). 

Perimeter, 15.2 miles (24.47 km). Axial length, 5.6 miles, 

(9.01 km). 

Maximum basin relief, 2,450 feet, (746.76 m). 

Geology: 

Amlost entirely Ordovician sedimentary with a small amount of 

Ordovican volcanic. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0206 

DEADMAN'S BROOK 

Location: 	 48 °51'35" N. 58 °33'27" W. 

Map Reference: 	Shag Island. 12 B/15 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 8.5 miles
2 , (22.01 km

2). Mean width, 1.2 miles, 

(1.93 km). 

Perimeter, 13.3 miles, (21.39 km). Axial length, 5.3 miles, 

(8.52 km). 

Maximum basin relief, 2,672 feet, (814.42 m). 

Geology: 

About half Ordovician sedimentary with the remainder consisting 

of basic intrusive rocks and ultrabasic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-43-0209 

SERPENTINE RIVER 

Location: 	 48 °56'30" N. 58 °30'25" W. South of Bay of Islands. 

Map Reference: 	Shag Island. 12 B/15 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 167.2 miles
2
, (433.05 km

2
). Mean width, 7.9 miles, 

(12.71 km). 

Perimeter, 73.6 miles, (118.42 km). Axial length, 19.3 miles, 

(31.05 km). 

Maximum basin relief, 2,501 feet, (762.30 m). 

Geology: 

About half Ordovician sedimentary with the remainder consisting 

of untrabasic intrusive rocks, basic intrusive rocks and a small 

amount of Ordovician volcanic. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Main River: 

Falls at mile 2, (3.21 km), partial obstruction. 

Falls at mile 5.5., (8.84 km), partial obstruction. 
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WILD COVE BROOK 

Location: 	 58 °31'25" N. 58 ° 27'45" W. South of Bay of Islands. 

Map Reference: 	Bay of Islands. 12 G/1 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 31.1 miles
2 (80.54 km

2
). Mean width, 4.9 miles, 

(7.88 km). 

Perimeter, 24.1 miles, (38.77 km). Axial length, 6.3 miles, 

(10.13 km). 

Maximum basin relief, 2,501 feet, (762.50 m). 

Geology: 

Almost entirely Ordovician volcanic with some acidic intrusive 

rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Spawning Areas: 

Salmon and sea trout spawn in the lower section of the main river. 

Barriers to Fish Migration: 

Falls at mile 0.5, (0.80 km), on the main river; complete 

obstruction. 

			

FISH POPULATIONS 

Species Present: Atlantic salmon and brook trout. 

No angling data available on this stream. 
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W-44-0225 

BLOW ME DOWN BROOK 

Location: 
	 49°03'50" N. 58 °13'35" W. Bay of Islands. 

Map Reference: 
	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 21.0 miles
2
, (54.39 km

2). Mean width, 2.4 miles, 

(3.86 km). 

Perimeter, 26.4 miles, (42.47 km). Axial length, 9.0 miles, 

(14.48 km). 

Maximum basin relief, 2,134 feet, (650.44 m). 

Geology: 

About half ultrabasic intrusive rocks with the remainder consisting 

of Ordovician sedimentary and basic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Falls, partial obstruction, located at mile 1 (1.61 km) from mouth. 
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W-44-0234 

CLARKES BROOK 

Location: 	 49 °00'40" N. 58 °07'58" W. Bay of Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 13.2 miles
2
, (34.18 km

2
). Mean width, 2.6 miles, 

(4.18 km). 

Perimeter, 22.4 miles, (36.04 km). Axial length, 6.7 miles, 

(10.78 km). 

Maximum basin relief, 2,000 feet, (609.60 m). 

Geology: 

Almost entirely Ordovician sedimentary with the remainder 

consisting of ultrabasic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0237 

COOK'S BROOK 

Location: 
	

48 °58'17" N. 58 °04'02" W. Humber Arm, Bay of 

Islands. 

Map Reference: 
	

Serpentine. 12 B/16 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 39.0 miles 2 , (101.01 km 2). Mean width, 3.9 miles, 

(6.27 km). 

Perimeter, 36.1 miles, (58.08 km). Axial length, 10.2 miles, 

(16.4 km). 

Maximum basin relief, 1,350 feet, (411.48 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Main River: 

Falls at mile 0.1, (416 km), partial obstruction. 

Falls at mile 0.3, (.48 km), 5' (1.52 m) high; partial obstruction. 

In 1971, pool at mile 0.1 (.16 km) filled in with boulders so 

that fish would not hold up. 
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W-44-0243 
HUMBER RIVER 

Location: 48°  57' 30" N 57°  53' 50" W. Humber Arm, Bay of Islands. 

Map Reference: Corner Brook. 12 A/13 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 2,965.0 miles 2 , (7679.35 kilometers2). Mean width 

30.6 miles, (49.23 kilometers). 

Perimeter, 734.3 miles, (1181.48 kilometers). Axial length, 

75.8 miles, (121.96 kilometers). 

Maximum basin relief, 2,163 feet, (659.34 meters). 

Geology: About equal amounts of acidic intrusive rocks, Mississippian 

sedimentary, gneissis and a small amount of Cambrian sedimentary, 

Ordovician sedimentary and Ordovician volcanic. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Channel Characteristics: Total length of all streams in system, 

1,523 miles, (2450.50 kilometers). 

Main river is 95 miles long (152.85 kilometers), including standing 

water. 

Spawning Areas: The 33/2 mile, (5.63 kilometer), section of river, between 

the inlet of Birchy Basin Dam and Main Falls may well be the chief 

spawning area of the main river salmon run. 

Barriers to Fish Migration: Section: Main River: 

Falls (Big Falls) 48 miles, (77.23 kilometers) from mouth, 12 ft., (5.65 

meters) high, 300 ft. wide (91.44 meters), 90 °  angle; partial 
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obstruction. In 1951, a rock cut made to serve as fishway. 

Effectiveness is considered poor, except at a narrow range 

of water levels, when turbulence is not too strong. In 1972, rock 

was blasted that had fallen in fish passage. 

Dam (Birchy Basin Dam) 8 ft. (2.45 meters) high, length bank to bank 

200 ft., (60.96 meters) at mile point 65, (104.58 kilometers) 

partial obstruction. Note: Gates in dam are kept open during 

salmon run. Dam not presently being used by salmon. 

Falls (Main Falls) 70 miles, (112.63 kilometers) from mouth consist 

of falls and rapids. 

Falls is 21 ft. high, (6.40 meters), 50 ft. long (15.24 meters), 

rapids 10 ft. high, (3.04 meters), 200 ft. (60.96 meters) long; 

complete obstruction. 

Falls and rapids, 77 miles, (123.89 kilometers) from mouth, 

39' high (11.38 meters) high, 640' long, (195.07 meters), partial 

obstruction. 

Section: Tributary — Junction Brook dammed, (Grand Lake system 

flowing into Deer Lake). Power house at mouth; complete obstruction. 

Section: Deer Lake: 

Mean width 1.4 miles, (2.25 kilometers). Mean length 11 miles, 

(17.69 kilometers). Area, 22 sq. mi., (56.98 square kilometers). 

Maximum depth, 310', (94.48 meters). Mean depth, 145', (44.19 meters). 

Volume 95,001 x 106  cu. ft. 

Bottom: Brown mud, with considerable bark material mixed therein. 

Shoreline is regular and composed of boulder, rubble, sand and gravel. 

Species of fish present: ouananiche, brook trout, Arctic char, smelt 

(piossibly landlocked) and tomcod. 

Water chemistry: pH 6.7 (1961) Total dissolved solids, 34.6 ppm (1961). 

Temperature, 75
oF. (Sept. 15, 1961). 

Inflow to lake from two sources;1)Upper Humber River 3,070 cfs. 

2)Grand Lake inflow through Deer 

Lake power house, 5,070 cfs. 

Adies River, wooden sluice constructed by Bowaters, poses no problem 

to salmon. Sluice modified in 1961. Sluice fenced in 1964. 
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W-44-0245 

HUGHES BROOK 

Location: 
	

48°59'15" N. 57 °54'30" W. Bottom of Humber Arm, 

Bay of Islands. 

Map Reference: 
	Corner Brook. 12 A/13 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 51.1 miles
2
, (132.34 km

2
). Mean width, 4.0 miles, 

(6.43 km). 

Perimeter, 36.6 miles, (58.88 km). Axial length, 12.0 miles, 

(19.30 km). 

Maximum basin relief, 1,500 feet, (457.20 m). 

Geology: 

Predominantly Ordovician sedimentary with some Cambrian 

sedimentary and gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Falls at mile 3 (4.82 km), on the main river; partial 

obstruction. 
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W-44-0252 

GILLAMS BROOK 

Location: 	49°01'03" N. 58 °04'10" W. Humber Arm, Bay of Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 17.2 miles 2
, (44.54 km

2
). Mean width, 2.5 miles, 

(4.02 km). 

Perimeter, 20.0 miles, (32.18 km). Axial length, 6.4 miles, 

(10.29 km). 

Maximum basin relief, 1,350 feet, (411.48 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0254 

RATTLER BROOK 

Location: 	49 °03'45" N. 58 °06'55" W. Humber Arm, Bay of Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 5.6 miles
2
, (14.50 km2). 

 

Mean width 1.6 miles, 

(2.57 km). 

Perimeter, 11.0 miles, (17.69 km). Axial length, 3.8 miles, 

(6.11 km). 

Maximum basin relief, 1,050 feet, (320.04 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Barriers to Fish Migration: 

Falls located near mouth is complete at all discharges. 
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W-44-0264 

COX'S BROOK 

Location: 
	

49 °07'15" N. 58 °04'40" W. Middle Arm, Bay of 

Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 21.2 miles
2
, (54.90 km

2
). Mean width, 2.3 miles, 

(3.70 km). 

Perimeter, 28.0 miles, (45.05 km). Axial length, 9.6 miles, 

(15.44 km). 

Maximum basin relief, 1,350 feet, (411.48 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Falls - complete obstruction. 

	

FISH POPULATIONS 

Species Present: 

No angling data available on this stream. 



�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

��
����
��

���
����
����
���
�

�� �
���
���
�����
��211 	

W-44-0265 

BARACHOIS BROOK 

Location: 
	

49 °07'21" N. 58 °00'59" W. Middle Arm, Bay of 

Islands. 

Map Reference: 
	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 4.3 miles
2
, (11.13 km

2
). Mean width, 1.4 miles, 

(2.25 km). 

Perimeter, 10.3 miles, (16.57 km). Axial length, 3.4 miles, 

(5.47 km). 

Maximum basin relief, 1,250 feet, (381.00 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS  OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

			

FISH POPULATIONS  

Species Present: 

No angling data available on this stream. 
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W-44-0270 

OLD MAN'S BROOK 

Location: 
	

49 °07'13" N. 57 °55'01" W. Goose Arm, Bay of 

Islands. 

Map Reference: 
	Pasadena. 12 H/4 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 61.1 miles
2
, (158.2 km

2
). Mean width, 5.1 miles, 

(8.20 km). 

Perimeter, 44.3 miles (71.27 km). Axial length, 12.0 miles, 

(19.30 km). 

Maximum basin relief, 1,500 feet, (457.20 m). 

Geology: 

About half gneissis with the remainder consisting of about 

equal amounts of Ordovician sedimentary and Cambrian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0274 

GOOSE ARM BROOK 

Location: 	49 °11'00" N. 57 °51'30" W. Bottom of Goose Arm, Bay 

of Islands. 

Map Reference: 	Pasadena. 12 H/4 West half. 

CHARACTERISTICS OF DRAINAGE BASIN  

Geomorphological Factors: 

Basin area, 81.9 miles
2
, (212.12 km

2
). Mean width, 5.4 miles, 

(8.68 km). 

Perimeter, 49.8 miles, (80.12 km). Axial length, 12.0 miles, 

(19.30 km). 

Maximum basin relief, 1,653 feet, (503.83 m). 

Geology: 

Almost entirely Ordovician sedimentary with small amounts of 

Cambrian sedimentary and gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Dam at outlet of Cloudy Pond on the main river; partial 

obstruction. 

Falls on left branch 3/4 mile (1.20 km) from mouth. Partial 

obstruction, total drop of 12 feet, (3.65 m) in two drops 8 feet 

and 4 feet, (2.43 and 1.21 m). 

	



�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

��
����

���
����
����

��� �

 �
� ���

� ��
�����
���225 

W-44-0281 

PENGUIN ARM BROOK 

Location: 
	

49°11'32" N. 57 °55'35" W. Penguin Arm, Bay of 

Islands. 

Map Reference: 	Pasadena. 12 H/4 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 6.7 miles
2
, (17.35 km

2
). Mean width, 1.4 miles, 

(2.25 km). 

Perimeter, 11.8 miles, (18.98 km). Axial length, 4.3 miles, 

(6.91 km). 

Maximum basin relief, 1,150 feet, (350.52 m). 

Geology: 

Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0302 

NORTH ARM BROOK 

Location: 	49 °14'22" N. 57 °56'25" W. North Arm, Bay of Islands. 

Map Reference: Pasadena. 12 H/4 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 19.1 miles
2
, (49.47 km

2
). Mean width, 2.1 miles, 

(3.37 km). 

Perimeter, 22.5 miles, (36.20 km). Axial length, 7.8 miles, 

(12.55 km). 

Maximum basin relief, 2,250 feet, (685.80 m). 

Geology: 

Almost entirely Ordovician sedimentary with a small amount of 

ultrabasic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0318 

STROWBERGS BROOK 

Location: 
	

49 °12'50" N. 58 °05'03" W. North Arm, Bay 

of Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 4.2 miles 2
, (10.88 km

2
). Mean width, 0.8 miles, 

(1.28 km). 

Perimeter, 11.0 miles, (17.69 km). Axial length, 4.9 miles, 

(7.88 km). 

Maximum basin relief, 2,315 feet, (705.61 m). 

Geology: 

Ultrabasic intrusive rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0321 

LIVERPOOL BROOK 

Location: 	 49 °13'30" N. 58 °07'25" W. North Arm, Bay of 

Islands. 

Map Reference: 	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 24.8 miles 2
, (64.23 km

2
). Mean width, 2.8 miles, 

(4.50 km). 

Perimeter, 27.6 miles, (44.40 km). Axial length, 9.0 miles, 

(14.48 km). 

Maximum basin relief, 2,315 feet, (705.61 m). 

Geology: 

About half basic intrusive rocks with the remainder consisting 

of ultrabasic and Ordovician volcanic. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Barriers to Fish Migration: 
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W-44-0328 

LOWER CRABB BROOK 

Location: 
	

49°14'00" N. 58 ° 11'38" W. North Arm, Bay of 

Islands. 

Map Reference: 
	Bay of Islands. 12 G/1 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 32.0 miles
2
, (82.88 km

2
). Mean width, 3.3 miles, 

(5.30 km). 

Perimeter, 34.9 miles, (56.15 km). Axial length, 11.4 miles, 

(18.34 km). 

Maximum basin relief, 2,251 feet, (686.10 m). 

Geology: 

About equal amounts of basic intrusive rocks and Ordovician 

volcanic. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-44-0344 

GREGORY RIVER 

Location: 	 49 °22'25" N. 58 ° 13'45" W. 

Map Reference: 	Trout River. 12 G/8 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 52.4 miles
2
, (135.71 km

2
). Mean width, 3.8 miles, 

(6.11 km). 

Perimeter, 41.5 miles, (66.77 km). Axial length, 10.8 miles, 

(17.37 km). 

Maximum basin relief, 2,100 feet, (640.08 m). 

Geology: 

Predominantly gneissis with some Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-45-0352 

TROUT RIVER 

Location: 	 49 °28'50" N. 58 °08'00" W. Trout River Bay. 

Map Reference: 	Trout River. 12 G/8 East half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 98.2 miles
2
, (254.33 km

2). Mean width, 4.4 miles, 

(7.07 km). 

Perimeter, 66.7 miles, (107.32 km). Axial length, 20.7 miles, 

(33.30 km). 

Maximum basin relief, 2,333 feet, (711.09 m). 

Geology: 

Predominantly Ordovician sedimentary with the remainder 

consisting of ultrabasic intrusive rocks and basic intrusive 

rocks. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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W-45-0374 

MIDDLE BROOK 

Location: 	 49 °26'08" N. 57 ° 53'15" W. South Arm, Bonne Bay. 

Map Reference: 	Lomond. 12 H/5 West half. 

CHARACTERISTICS OF DRAINAGE BASIN  

Geomorphological Factors: 

Geology: 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

		

FISH POPULATIONS 

Species Present: Arctic char. 

No angling data available on this stream. 

Gene Frequency: Not completed. 
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W-45-0392 
LOMOND RIVER 

Location: 49°  25' 50" N. 57°  44' 00" W. East Arm, Bonne Bay. 

Map Reference: Lomond. 12 11/5 East half. 

CHARACTERISTICS OF DRAINAGE BASIN  

Geomorphological Factors: 

Basin area, 181.3 miles2  (469.56 kilometers2 ). Mean width, 6.6 

miles (106.19 kilometers). 

Perimeter, 84.4 miles (135.79 kilometers). Axial length, 14.0 

miles, (22.52 kilometers). 

Maximum basin relief, 2,200 feet (670.56 meters). 

Geology: About half Ordovician sedimentary with the remainder 

consisting of about equal amounts of Cambrian sedimentary and 

gneissis. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN  

Channel Characteristics: 

Tributaries: 

West Brook joins the main river on the left bank, approx. 2 miles 

(3.21 kilometers) upstream from the head of Bonne Bay Little Pond. 

Average width, 20 ft. (6.09 meters). Average depth, 1 ft. (0.3 

meter). Velocity, moderate. Bottom type, mostly coarse gravel 

with some rubble and small boulders. 

Longs Brook, on the left bank of the river, approx. 3 miles (4.82 

kilometers) upstream from the head of Bonne Bay Little Pond. 

Width, 10 to 20 ft (3.04 to 6.08 meters). Depth, 15 in. (.38 

meters). Velocity, moderate. Bottom type, coarse gravel, small 

and large boulders and some bedrock. 



�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

Wagtail Brook, on the left bank of the river, approx. 5 miles 

(8.04 kilometers) the head of Bonne Bay Little Pond. Width, 2 to 

6 ft. (.60 to 1.82 meters). Depth, shallow. Velocities, sluggish. 

Bottom type, mud, fine gravel and bedrock. 

Whitewash Brook, situated on the southwest side of Bonne Bay Big 

Pond about 3 miles (4.82 kilometers) from Bonne Bay Big Pond dam. 

Width, approx. 10 ft. (3.04 meters). Depth, shallow. Velocities, 

range from sluggish to rapid. Bottom type, fine and coarse gravel 

and rubble all covered with a layer of fine white clay. 

Sand Bar Brook, situated on the south side of Bonne Bay Big Pond, 

approx. 6 miles (9.65 kilometers) from the dam. Width, 10 to 15 ft. 

(3.04 - 4.57 meters). Depth, 6 inches to 3 ft. (.15 meters to .91 

meters). Velocities, swift. Bottom type, coarse gravel, rubble 

and small boulders. 

Grindstone Brook, situated on the southeast side of Bonne Bay Big 

Pond approx. 5 miles (8.04 kilometers) from the dam. Width, 10 to 

15 ft. (3.04 - 4.57 meters). Depth, 6 to 12 in. (.15 to .30 meters). 

Velocity, moderate to swift. Bottom type ,mud, coarse gravel, 

rubble and small boulders. 

White Hill Brook, situated on the Oast side of Bonne Bay Big Pond, 

about 4 miles (6.43 kilometers) by road from the dam. The highroad 

crosses the brook just above Big Pond. Width, 20 to 30 ft. (6.09-

9.14 meters). Depth, 6 in. to 6 ft. (.15 to 1.82 meters). 

Velocities, sluggish to swift. Bottom type, fine and coarse gravel 

and small boulders. 
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Falls at mile 3.2 (5.14 km), outlet of Bonne Bay little pond, 

run around built 1948, did not function well. Fishway (pool 

and weir type) construction 1960, improvements made in 1961 

and 1962. 

Concrete floor placed in bottom pool of fishway, 1965; 

concrete baffle installed 1966; entrance removed and floors 

of concrete poured in all pools in 1969; new entrance installed 

in 1970; general repairs and clean out in 1971. 

The fishway appeared to be operating well in 1963, but the 

count was low. It is assumed that the major portion of the 

run spawns below the falls or use the East River tributary. 

Glory Hole Falls, run around built by F.R.B.C. in 1948, did 

not work well. A partly successful attempt to divert water 

from Glory Hole in 1971, more work required. 
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W-45-0404 

DEER ARM BROOK 

Location: 	 49 °34'00" N. 57 ° 50'20" W. Deer Arm, Bonne Bay. 

Map Reference: 	Gros Morne. 12 H/12 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 48.5 miles
2
, (125.61 km2). Mean width, 4.0 miles, 

(6.43 km). 

Perimeter, 36.7 miles, (59.05 km). Axial length, 10.4 miles, 

(16.73 km). 

Maximum basin relief, 2,300 feet, (701.04 m ) 

Geology: 

About half Ordovician sedimentary with the remainder consisting 

of Cambrian sedimentary and Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: Nil. 

	





 



�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

�� �
����
����
���
�����
	���

 �
���
����
�����
� �


�� �
��� �

����
����
�

��

���
����
����

��� �

 �
� ���

� ��
�����
���

��

���
����
����
���
�

�� �
���
���
�����
��

��

���
����
����
��� �


 ��
����

���
�����
��269 	

W-45-0412 

BAKERS BROOK 

Location: 	 49 °39'25" N. 57 °57'45" W. 

Map Reference: 	Gros Morne, 12 H/12 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 54.3 miles
2
, (140.64 km

2
). Mean width, 3.3 miles, 

(5.30 km). 

Perimeter, 42.1 miles, (67.73 km). Axial length, 14.9 miles, 

(23.99 km). 

Maximum basin relief, 2,615 feet, (797.05 m). 

Geology: 

About half gneissis with the remainder consisting of 

Ordovician sedimentary and Cambrian sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 
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���273 	 W-46-0422 

WESTERN BROOK 

Location: 
	

49 °49'35" N. 57 ° 51'30" W. South of St. Paul's Bay. 

Map Reference: 
	St. Paul's Inlet. 12 H/3 West half. 

CHARACTERISTICS OF DRAINAGE BASIN 

Geomorphological Factors: 

Basin area, 74.1 miles
2
, (191.91 km

2
). Mean width, 4.2 miles, 

(6.75 km). 

Perimeter, 56.7 miles, (91.23 km). Axial length, 14.5 miles, 

(23.34 km). 

Maximum basin relief, 2,615 feet, (797.05 m). 

Geology: 

Predominantly gneissis with some Ordovician sedimentary. 

CHARACTERISTICS OF STREAMS IN DRAINAGE BASIN 

Barriers to Fish Migration: 

Falls 6 feet to 8 feet high, (1.82-2.43 m.); partial obstruction. 





 






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































