
Plate 2b.  Looking downstream at Site 2, Bull Island secondary channel, Puntledge River, 2002 - 
2003.

Plate 3 - Photograph shows eyed and dead eggs in cassette 2, Supply Creek Nov. 21, 2002.
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Plate 4 - Photograph shows eyed and dead eggs in cassette 2, Supply Creek, Nov. 21, 2002.

Plate 5 - Photograph shows live and dead alevins in cassette 17 at Supply Creek, 
Jan. 16, 2003.
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Plate 6 - Photograph shows dead eggs, alevins and fry in a cassette removed from the channel at 
Supply Creek, March 26,2003.

Plate 7 - Photograph shows silt trapped in egg cells of a cassette removed from the channel, 
Supply Creek, March 26, 2003.
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Plate 8 - Photograph shows half of cassette 4 removed from Site 2 in Bull Island.  Note how clean 
the cells were.

Plate 9 - Photograph shows alevins in cassette 2 removed from the channel at Site 2, Bull Island,
January 16, 2003.
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Table 4.  A summary of dishcarge measured in the headpond at Supply Creek
and Bull Island, Puntledge River, 2002 - 2003.

Supply Creek Bull Island
Date Discharge cm3/s Discharge cm3/s

October 17, 2002 14.30 na
November 4, 2002 9.28 1.58
November 14, 2002 na 2.10
November 21, 2002 46.50 3.37
December 3, 2002 na 1.33
January 16, 2003 32.20 na
January 17, 2003 na 1.60
February 7, 2003 na 1.74
March 14, 2003 na 2.17
March 21, 2003 na 3.88
March 26, 2003 43.10 na
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Table 5.  A summary of egg-to-fry survival for summer chinook green eggs fertilized and planted at Supply Creek, October 2002 - March 2003.

Date 
Incubators 

were 
Planted Location

Cassette 
Number

Cassette 
Location 
from the 

Left Bank 
(m)

Number of 
Eggs per 
Cassette

Date 
Incubators 
Removed

Number 
of Dead 

Eggs
Mortality 
at Hatch

Number 
of Dead 
Alevins

Number 
of Dead 

Fry
Total 
Dead

% 
Survival Comments

21-Oct-02
Supply 
Creek 1 3.7 200 26-Mar-03 7 56 105 0 168 16

2 6.7 200 7-Jan-03 18 26 26 0 70 65

No silt in the egg cells.  This incubator 
was checked and re-planted Nov. 21  
(7 dead eggs were removed).  This 
number was included in the total dead 
eggs.

3 9.2 200 16-Jan-03 11 3 0 0 14 93

4 10.7 200 26-Mar-03 8 1 7 0 16 92
35 cm gravel over top of cassette.  
High deposition of gravel at this site.

5 13.7 200 16-Jan-03 10 55 47 0 112 44 Fifteen alevins died recently
6 15.7 196 26-Mar-03 10 68 28 0 106 45.9
7 17.7 198 16-Jan-03 16 0 10 0 26 86.9 No silt
8 19.7 195 26-Mar-03 12 93 26 10 141 27.7

9 21.7 198 16-Jan-03 30 33 12 0 75 62.1
The top of the cassette was exposed. 
No silt in the cells.

10 23.7 199 16-Jan-03 18 0 10 0 28 85.9 No silt.  One alevin died recently
11 25.7 200 26-Mar-03 12 77 74 0 163 18.5
12 27.7 200 26-Mar-03 18 12 0 0 30 85.0
13 29.7 200 16-Jan-03 35 11 13 0 59 70.5 No silt
14 31.7 200 26-Mar-03 14 27 51 0 92 54.0
15 33.7 198 26-Mar-03 64 32 45 0 141 28.8
16 35.7 199 26-Mar-03 23 6 64 0 93 53.3

17 37.7 200 16-Jan-03 41 11 56 0 108 46.0
Top of the cassette was exposed. No 
silt in the egg cells

18 39.7 199 26-Mar-03 14 16 110 0 140 29.6

19 41.7 199 16-Jan-03 16 8 16 40 79.9
Top of the cassette was exposed.  No 
silt.

20 43.7 200 26-Mar-03 34 55 74 0 163 18.5
21 45.7 200 26-Mar-03 21 61 17 0 99 50.5

Control Group at Puntledge Hatchery 10000 380 220 930 0 1530 84.7
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Table 6.    A comparision of egg-to-fry survival to mean water depth, water velocity and substrate composition for individual
Jordan - Scotty incubation cassettes planted at Supply Creek, October 2002 - March 2003.

Cassette 
Number

Cassette 
Location from 
the left bank

Egg-to-fry 
Percent 
Survival

Mean 
Water 
Depth

Mean Water 
Velocity 
(m/sec) Bedrock

BO (>256 
mm)

LC (128 - 
256 mm)

SC (64 - 
128 mm)

LG (16 - 
64 mm)

SG (2 - 
16 mm)

FI (<2 
mm)

Substrate 
Quality

1 3.7 16.0 0.766 0.273 0 0 0 10 40 30 20 M
2 6.7 65.0 0.438 0.429 0 0 0 5 30 55 10 M
3 9.2 93.0 0.382 0.469 0 0 0 5 30 55 10 M
4 10.7 92.0 0.534 0.535 0 0 0 5 30 55 10 M
5 13.7 44.0 0.902 0.496 0 0 0 5 30 40 25 M
6 15.7 45.9 1.160 0.522 0 0 5 10 35 35 15 M
7 17.7 86.9 1.154 0.465 0 0 15 15 20 35 15 M
8 19.7 27.7 1.320 0.469 0 0 15 15 20 25 25 M
9 21.7 62.1 1.348 0.448 0 0 15 15 20 25 25 M
10 23.7 85.9 1.368 0.481 0 0 10 15 40 20 15 G
11 25.7 18.5 1.512 0.552 0 0 10 15 40 20 15 G
12 27.7 85.0 1.522 0.505 0 0 15 15 40 15 15 G
13 29.7 70.5 1.552 0.508 0 0 15 15 40 15 15 G
14 31.7 54.0 1.595 0.598 0 0 10 20 40 20 10 G
15 33.7 28.8 1.810 0.532 0 0 10 20 40 20 10 G
16 35.7 53.3 1.944 0.537 0 0 10 20 40 20 10 G
17 37.7 46.0 2.010 0.596 0 0 30 20 20 20 10 M
18 39.7 29.6 1.898 0.541 0 0 30 20 20 20 10 M
19 41.7 79.9 1.894 0.523 0 0 30 20 20 20 10 M
20 43.7 18.5 1.925 0.576 0 0 50 30 0 0 20 P
21 45.7 50.5 1.810 0.471 0 0 30 15 30 5 20 P

P = poor
M = moderate
G = good

Substrate %
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Table 7.  A summary of egg-to-fry survival for summer chinook eyed eggs planted at Bull Island, Sites 1 and 2, November 2002 - February 2003.

Date 
Incubators 

were 
Planted Location

Cassette 
Number

Number of 
Eggs per 
Cassette

Date 
Incubators 
Removed

Number 
of Dead 

Eggs
Mortality 
at Hatch

Number 
of Dead 
Alevins

Number 
of Dead 

Fry
Total 
Dead

% 
Survival Comments

14-Nov-02
Bull Island 

Site 1 1 200 21-Feb-03 3 0 3 0 6 97
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

2 200 16-Jan-03 0 1 0 0 1 99.5 Cells in the cassettes were clean

3 200 21-Feb-03 1 0 5 0 6 97
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

4 200 21-Feb-03 0 0 0 0 0 100
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

5 200 16-Jan-03 2 0 3 0 5 97.5 Cells in the cassettes were clean
6 200 16-Jan-03 3 1 0 0 4 98 Cells in the cassettes were clean

7 200 21-Feb-03 3 0 0 0 3 98.5
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

8 200 21-Feb-03 2 0 2 0 4 98
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

9 200 16-Jan-03 2 1 0 0 3 98.5
3 alevins injured during removal of the 
cassette

14-Nov-02
Bull Island 

Site 2 1 200 21-Feb-03 3 0 4 0 7 96.5
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

2 200 16-Jan-03 2 1 0 0 3 98.5 Cells were clean in the cassettes inspected

3 200 21-Feb-03 1 0 2 0 3 98.5
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

4 200 16-Jan-03 3 1 0 0 4 98 Alevins are 3 to 4 weeks from button-up
5 200 16-Jan-03 3 2 0 0 5 97.5 Low velocity at this site

6 200 21-Feb-03 2 0 0 0 2 99
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.

7 200 16-Jan-03 1 1 0 0 2 99 2 died when removing the cassette

8 200 21-Feb-03 1 0 3 0 4 98
90% buttoned up. 50 to 60 fry remained in 
the cells, most of them had bent tails.
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Table 8.  Results of hydraulic sampling at Site 2 in the Bull Island Secondary Channel, 
      February 21, 2003.

Redd Depth Velocity Drop Dead Dead Live Live %
 # Site Location  (m) (m/s) (mm) Eggs Alevins Alevins Eggs Survival Comments

1
Tailout of top riffle, 
~ 5 m from staff  
gauge

0.57 0.209 100 47 0 82 0 63.6

2
~ 6 m d/s of top 
riffle 

0.31 0.263 45 37 0 120 0 76.4

3
u/s of rock cluster 
and log

0.37 0.124 130 0 0 440 0 100.0 coho redd

4
2.5 m d/s of 
transect

0.33 0.279 50 0 0 0 229 100.0 coho redd

5
~ 15 m u/s 
Newbury Weir, 
centre of channel

0.28 0.543 0 0 1 83 0 98.8
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Esther
Figure 2. Map of the Bull Island secondary channel incubation study site, showing the location of the individual Jordan – Scotty incubation cassettes, 2002 – 2003



Fig. 3.  Minimum, maximum and mean daily water temperature in the Puntledge River headpond reach, Sept 2002 - Mar 2003.
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Fig. 4. Water levels (recorded from a Solinst Levelogger) and discharge measurements recorded in the headpond 
          reach at Supply Creek, 2003.

Fig. 5. Water levels (recorded from a Solinst Levelogger) and discharge measurements recorded at Bull Island 
          Secondary Channel, 2003.
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Appendix 1. Water quality data (temperature and dissolved oxygen) collected at the Supply Creek 
   and Bull Island incubation sites in the Puntledge River, October 2002 - March 2003.

Temperature 1 Temperature 2
Date Unit Surface 1 Surface 2 Subsurface 1 Subsurface 2 oC oC

21-Nov-02 mg/l 11.5 8.6 9.5 9.4 9.8
% Sat. 101 76 83

16-Jan-03 mg/l 12.36 10.15 10 6 6.2
% Sat. 99 81.5 81

26-Mar-03 mg/l 12.4 11 11.98 6.5 6.5
% Sat. 101.1 89.4 97.9

Temperature 1 Temperature 2
Date Unit Surface 1 Surface 2 Subsurface 1 Subsurface 2 oC oC

14-Nov-02 mg/l 11.4 10.1 10.6
% Sat. 100 90 9.1 9.9

21-Nov-02 mg/l 11.6 9.86 9.36 7.6 8.05
% Sat. 97.4 83.4 79.1

3-Dec-02 mg/l 11.4 10.69 8.2 8.4
% Sat. 96.9 90.9

16-Jan-03 mg/l 11.66 11.86 11.71  6.3 6.4
% Sat. 95.4 96 95.1  

26-Mar-03 mg/l 12.4 11.98 9.87 6.5 7
% Sat. 101 97.6 78.7

Temperature 1 Temperature 2
Date Unit Surface 1 Surface 2 Subsurface 1 Subsurface 2 oC oC

14-Nov-02 mg/l 11.3 10.6 9.6 9.6
% Sat. 96 93

21-Nov-02 mg/l 11.3 10.4 9.6 9.9
% Sat. 100 93

3-Dec-02 mg/l 11.48 10.62 10.74 8.3 8.3
% Sat. 98.8 90.8 90.8

16-Jan-03 mg/l 12.01 12.04 12.18 9.56 6.3 6.7
% Sat. 97.3 97.6 99.4 78.4

6-Jan-03 mg/l 12.93 12.26 11.72 6.2 6.4
% Sat. 104.4 100.2 95.2

Temperature 1 = surface water temp.
Temperature 2 = sub-surface water temp.

Supply Creek
Dissolved Oxygen

Dissolved Oxygen

Dissolved Oxygen
Bull Island Site 1

Bull Island Site 2
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Appendix 2.  Water velocities (m/s) measured over individual Jordan - Scotty incubation 
  cassettes at Bull Island Sites 1 and 2, November 21, 2002.

C1 C2 C3 C4 C5 C6 C7 C8 C9
Depth 0.500 0.540 0.520 0.440 0.530 0.580 0.510 0.490 0.460
Velocity 0.068 0.275 0.446 0.512 0.438 0.341 0.312 0.343 0.321

C1 C2 C3 C4 C5 C6 C7 C8 C9
Depth 0.400 0.360 0.340 0.270 0.570 0.530 0.440 0.530 na
Velocity 0.000 0.550 0.711 0.512 0.112 0.127 0.444 0.219 na

Bull Island Site 1

Bull Island Site 2
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 Financial Statement 
Income & Expenses  

 
 Income Expensed 
    
Income    

BCRP $ 9671.00   

DFO In-kind $ 5880.84   

Total Income $ 15,551.84   

    
Expenses  BCRP (DFO In-kind) 
Project Personnel    

Wage 3200  3200 

Consultant fees 7991.98 7826.14 165.84 

(DFO Divers) 1000  1000 

Equipment & 
Expenses    

Equipment rental 1020  1020 

Equipment purchase    

Materials purchased 203.86 43.86 160 

Travel expenses 1560 1250 310 

Permits    

(List others as required)    

Overhead    

Office supplies    

Photo copies & printing 25  25 

Postage    

GST 641.26 641.26  

Subtotal 15,000.84 9120 5880.84 

Total Expensed 15,000.84 9671 5880.84 

Balance 0 *551 0 

 
 
 *Unspent BCRP financial contribution to be returned to:  BC Hydro, BCRP 
        6911 Southpoint Drive (E16) 
        Burnaby, BC. V3N 4X8 
        ATTENTION: JANICE DOANE 

Financial Report Punt 2003-06-17   29 
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