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Herring scales were collected and mounted as per Hamer (1989). For each fish, 
the preferred ageing scale located under the pectoral fin on left side of fish was removed 
and mounted on a glass slide using a diluted mucilage mixture. Scales were removed 
from either 50 or 100 fish per tow on nine separate occasions resulting in the collection of 
750 scales for age analysis during this survey. The limited amount oftime and amount of 
work for each tow determined the number of scales that were removed. Scale samples 
were used for age and growth determination. 

DNA was collected following established protocols (Beacham et al. 2002). Fish 
were wiped clean using a cloth to remove scales and excess mucus and a corer was used 
to obtain a sample of epaxial muscle. The core sample was then preserved in 95% 
ethanol. DNA was collected from 100 herring from five different spatial locations in 
Hecate Strait, resulting in the collection of 500 individual DNA samples. These samples 
will be used to help the investigation of herring population structure for the three northern 
stock assessment regions. 

A sub-sample of herring stomachs was retained for gut content analyses. From 
five tows, 50 stomachs were removed from the herring and preserved in 4% 
formaldehyde (mixture of freshwater and 37% formalin). To eliminate possible biases 
between feeding times and locations, stomach samples were collected from the tow made 
closest to 12:00 p.m. each day. A total of250 herring stomachs were retained for gut 
analyses during this survey. Stomachs will be analysed for content (diet). Stomachs also 
will be able to show the amount of variability in feeding between tow locations and future 
surveys. Herring predator stomachs were analysed in the field. Identifiable gut species 
were measured to total lengths (Table 5). 

A total of 3654 herring were measured resulting in a length frequency distribution 
that identified several age classes (Figure 3). Length frequency data in combination with 
validated herring ages from scale samples will be used to develop a forecasting tool for 
recruitment strength for northern herring stocks. In addition, data collected during an 
earlier groundfish stock assessment cruise (May-June, 2003) will allow comparisons in 
population structure. If population structure is consistent among cruises, alternative 
sampling dates and strategies may be explored for recruitment strength predictions. 

FISHING 

Twenty-one mid-water trawls were executed during the seven-day charter. The 
vessel chartered for the survey was the Ocean Acheiver, a 21m, steel-hulled West Coast 
seiner. A Dantrawl© Bering Billionaire mid-water trawl net with an opening of 12m 
vertically, 26m horizontally and 14m long with 7.62cm wings and body mesh and a 
2.5cm knotless mesh in the codend was used. The doors were 3m Super Krups© and a 
net sounder on a third wire system was connected to a Furuno© FCV-1000 display. 
Herring were captured in 20 of 21 tows. However, tows 6 and 20 had insufficient 
quantities of herring for quantitative sampling, while tow 13 resulted in no herring. 
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Table 3. Total number of scale, DNA, stomach and length samples taken from all 
tows. Tows where plankton samples were performed are indicated. 

Tow Scales DNA Stomach Lengths Plankton 

1 154 

2 100 100 200 

3 50 50 200 ..j 

4 200 

5 50 200 

6 ..j 

7 200 

8 100 100 50 200 ..j 

9 229 

10 200 

11 200 

12 200 

13 

14 50 50 200 ..j 

15 100 100 200 

16 150 

17 200 

18 50 50 200 ..j 

19 150 100 50 300 ..j 

20 

21 100 100 221 

Totals 750 500 250 3654 6 
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Table 5. Identified salmonid stomach contents including length of prey species. 

Tow Fish Species 

Fork 
Length 
(mm) 

Stomach 
Species 

Stomach Species 
Total Length 

(mm) 
5 1 chinook 630 herring 

herrinQ 
185 
160 

5 2 chinook 670 herrinQ 173 
5 3 chinook 780 herring 

herring 
171 
181 

7 1 chinook 720 herring 63 
herring 60 
herring 60 
herring 60 
herring 64 
herring 57 
herring 63 
herring 63 
herring 59 
herring 58 
herring 62 
herring 63 
herring 61 
herring 69 
herring 60 
herring 63 
herring 62 
herring 62 
herring 64 
herring 63 
herring 61 
herring 58 
herring 55 
herring 58 
herring 60 
herring 61 
herring 60 
herring 58 
herring 58 
herring 57 
herring 63 
herring 58 
herring 58 
herring 60 

sandlance 78 
sandlance 74 
sandlance 70 
sandlance 74 
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Table 5 Cant. 
sand lance 
sandlance 
sandlance 

77 
68 
75 

sandlance 67 
sandlance 
sandlance 
sand lance 
sandlance 
sandlance 
sand lance 
sandlance 

70 
68 
74 
70 
68 
71 
69 

sand lance 
sand lance 

72 
70 

12 2 coho 624 sandlance 107 
14 1 coho 575 herring 

sand lance 
sand lance 

215 
172 
172 

Table 6. Plankton tows matched at tow locations. Volume filtered was 
determined using Equations 1 and 2. 

Tow 
Tow 

Location Flow Begin Flow End Flow 
Volume 

Filtered (m3 
) 

1 
2 
3 
4 
5 
6 

3 
6 
8 
14 
18 
19 

226222 
234155 
240102 
246840 
258032 
262032 

234147 
240096 
246832 
258050 
261988 
270544 

7925 
5941 
6730 
11210 
3956 
8512 

60.21 
45.13 
51.13 
85.16 
30.05 
64.67 
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~
 
N
 

o 80 160 240 320 400 Kilometers 

Figure 1.	 The three northern herring management regions. Queen Charlotte 
Islands (QCI), Prince Rupert District (PRO) and Central Coast (CC). 
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