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ABSTRACT 

Healey, M.C., R. v. Schmidt, F. P. Jordan, and R. M· Hungar. 1977. Juvenile 
Salman in the Nanatmo Area 1975: 2. Length, weight, and growth. 
Fish. Mar. Serv. MS Rep. 1438; 14 7 p. 

This report documents the size and seasonal changes in size of chum 
and chinook fry captured in the Nana·imo area in 1975. Chum fry, migrating 
downstream in the Nanatmo River averaged 36 nm fork length (0.41 g). Fry 
captured on the Nanaimo River mud flat a~d on beaches some distance from the 
river mouth averaged only slightly larger than down~tream migrants in size, 
however, there were more large fish among the catches away from the river 
mouth than in catches on the mud flat. Fry captured in 4-10 m of water or in 
>20 m were progressively larger on average, although catches still contai~ed 
a significant number of small fish. Aver~ge size of fry captured in shallo~ 
water increased only slightly with season, but the size of fry captured away 
from shore in~reased rapidly in size after mid May, and fry captured over deep 
water during the first week of July (the last week of sampling) ~veraged 
88.8 mm fork length (7.54 g). 

Chinook fry migrating downstream in the Nanaimo River averaged 38 mm 
fork length (0 •. 57 g). Chinook fry remained on the Nana~o River mud flat 
until they reached a length of about 70 mm when they apparently moved seaward, 
and contribut~d to catches in June and July. 

Length frequency histograms for chum captured by different gear each 
week were often asymetrical or multimodal. A possible explanation for this is 
that sampling was inadequate and did not truly represent population structure 
each week. 

Growth rate of marked chum fry averaged greater than 5% of body 
weight per day for 5 different mark series. Fry migrating midway through the 
r~n grew most rapidly, but differences between marked groups were .small. 

, , 
RESUME 

Healey, M. c.,R. V. Schmidt, F. P. Jorda~, and R. M. Hungar. 1977. Juvenile 
.salmon in the Nanaimo Area 1975: 2. Length, weight, .and growth. 
Fish. Mar. Serv. MS Rep. 1438: 147 p. 

Le pr~sent rapport porte sur la taille des alevins et sur ses 
variations saisonni~res chez les saul!lons keta et quinnat captures dans 1~ 
region de Nanaimo, en 1975. La longueur moyenne A la fourche des alevins 
k~ta d'avalaison da~s la rivi~re Nanaimo est de 36 mm (0, 41 g). Les alevins 
captur~s sur la vasi~re littorale de cette rivi~re, ainsi que sur lea plages 
A quelque distance de !'embouchure sont, en moyenne, l~g~rement plus gros. 
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Toutefois, il y a plus de gros poissons parmi les prises effectuees loin de 
!'embouchure que parmi celles qui proviennent de la vasiere. Les alevins 
captures dans 4 a 10m d'eau ou a des profondeurs de plus de 20m ont une 
taille progressivement plus elevee, en moyenne, meme si les prises 
contiennent toujours un nombre significatif de petits poissons. La taille 
moyenne des alevins captures dans les eaux peu profondes n'augmente que 
tres legerement a mesure que la saison avance. Par contre, la taille des 
alevins captures loin de la cote augmente rapidement apres la mi-mai: les 
captures en eau profonde, effectu~es durant la premiere semaine de juillet 
(derniere semaine d'echantillonnage), ont une longueur moyenne a fourche 
de 88,8 mm (7,54 g). 

En moyenne, les alevins quinnat d'avalaison, dans la r~v~ere 
Nanaimo, mesurent 38 mm (0,57 g) a la fourche. Ils restent sur la vasiere 
littorale de la riviere jusqu'h ce qu'ils atteignent une longueur de 70 mm, 
apres quai il semble qu'ils migrent vers lamer pour apparaitre dans les 
prises de juin et de juillet. 

Les histogrammes de fr~quence de la longueur des saumons keta 
captur~s chaque semaine au moyen de divers engins de p~che etaient souvent 
assymetriques ou multimodaux. Un ~chantillonnage inad~quat, ne repr~sentant 
pas fidelement la structure de la population a chaque semaine, constitute une 
explication possible de ce phenomene. 

Le taux de croissance journaliere des alevins keta marques s'eleve 
a plus de 5 % du poids total et ce, pour cinq series marquees. La taille 
des alevins qui ont migre au milieu de !'experience a augmente plus 
rapidement, mais les differences observ~es entre les groupes marqu~s sont 
minimes. 

.. 
' 



INTRODUCTION 

In 1975 we began research on the population ecology of juvenile 
Pacific salmon (Oncorhynchus spp.) during the first few months afte~ they 
enter the sea. Our research is part of a collaborative research project 
on the ecology of young salmon in the sea which is emphasizing interactions 
among young salmon, their food competitors and their predators (Healey et al. 
1976a). 

In 1975 our research centered on young salmon in the Nanaimo area, 
particularly chum (0. keta) fry from the Nanaimo River. Our objectives were 
to estimate the daily emigration of chum fry from the Nanaimo River, their 
distribution and abundance in the local area and the contribution of Nanaimo 
fry to the local population, their size and rate of growth, and their feeding 
habits. A previous report dealt with the distribution and abundance of young 
salmon in the Nanaimo area (Healey.et al. ~977). This report presents 
information on size, condition, and growth of chum an~ chinook (Q. tshawytscha) 
fry in the Nanaimo area in 1975. 

METHODS 

We·described capture techniques, marking technique, sampling 
locations,and sample treatment in detail in the previous report (Healey et al. 
1977), so we shall give only brief descriptions here. We captured chum and 
chinook fry during their- downstream migration in the Nanaimo River by inclined 
plane traps set near the mouth of the river (Fig. 1).- We operated the traps 
from early March to late May and collected daily samples of chum for measure
ment of length and weight. Chinook were much less abundant than chum and we 
took only occasional samples between the end of March and the beginning of 
May. We marked about 1% of the downs~ream migrants with fluorescent grit 
(Healey et al. 19-76b), applying six different colours of grit to· different 
segments of the run (Healey et al. l977). 

We sa~pled 23 different locations in the Nanaimo area for juvenile 
salmon from April until July (Fig. 1). We sampled by beach seine on the 
estuary (Areas 18, 19) and on beaches in other locations. We sampled water 
4-10 m deep near shore with a 50•fm x 4-fm purse seine and deeper water 
(>20 m) with both a 120-fm x 14-fm purse seine and a 4-m two~boat trawl. 

We fished Areas 18 and 19 each week from early March until the end of May. 
We sampled Areas 1, 2, 4, 5, 8, 9, 15, ~nq 16 (Fig. 1) by beach seine during 
May. we sampled Areas 1·17 by purs~ seine each week from April to July. 
We sampled-Areas 2, 3, 5, 6, 7, 8, 9, 10, 12, and 13 monthly by trawl. We 
sampled Areas 21-24 by purse seine ~very 2 wk from late May to early July. 

Each time we captured young chum we preserved ~. sample of 30-50 
unmarked fry plus any recaptured marks. we sampled chinook catches less 
consistently and usqally preserved no more than 15-20 per sampl~. 

We measqred the fork length of each fish to the nearest millimeter 
and 'the weight (preserved fish, blotted to remove excess ·moisture) to the 
nearest 0.01 g. · · 
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RESULTS 

LENGTH AND WEIGHT OF FRY IN THE DCMNSTREAM RUN 

Chum fry captured during the first 2 wk of the run were significantly 
(P < 0.05) larger than those captured during the remainder of the run (Table 1, 
Fig. 2). After Week 3 average lengths varied less than 1 mm and weight 0.02 g 
or less. These variations were not significant. The smallest and largest 
chum fry captured were 28 m, 0.22 g and 44 mm, 0.75 g, respectively. The 
range in the length and weight of chum fry captured each week declined 
throughout the run (Fig. 3). The average length and weight of chum fry was 
36 mm and 0.41 g. 

Chinook fry averaged 38.3 mm fork length and 0.57 g, slightly larger 
than chum fry. Chinook migrating during April we.re of constant size, but 
those migrating in early May were slightly smaller (Table 1). The range in 
length and weight of chinook each week did not decline as it did in chum. 
The smallest and largest chinook fry captured were 33 mm, 0.3~ g, and 45 mm, 
1.02 g, respect:ively. · 

Length and weight were significantly correlated in both chum and 
chinook migrants. For chum, the slope of the log length/log weight regression 
was 1.41 and for chinook the slope was 2.69 (Fig. 4, 5). The slope for chum 
is considerably less than the slope of approximately three expected for fishes, 
and suggests that the fry were growing on their yolk and body reserves and 
probably not feeding significantly in fresh water. The more usual length
weight relationship for chinook possibly indicates that feeding was initiated 
in fresh water before migration, although many of the fry captured were 
either recently buttoned or still ~d visible yolk. 

Condition coefficient of chum fry (K = 100L3
ccm) /Wcq) ranged from 

0.81 to 0.93 in weekly samples. Weekly variations were not statistically 
significant, nor was condition related to the size of fry. This last 
observation is inconsi&tent with the low slope of the length-weight regression 
for chum. If fry were in fact growing longer by burning body reserves and 
yolk, then the larger fry should have had a lower condition factor (Table 2), 

We marked successive segments of the run with different colours of 
fluorescent grit (Healey et al. 1977). The next to last mark (blue/orange) 
tended to lose its blue component. These fish were only distinguishable from 
the last mark (green/orange) in recaptures from the mudflat (Areas 18, 19). 
We combined recaptures from this mark with the last series unless clearly 
blue/orange. 

We released the first marked fry on Julian day 70 (March 11) and 
the last on Julian day 144 (May 24). The release of different marks 
extended over as many as 30 days (green/orange) and as few as 4 days 
(blue/orange) (Table 3). Further discussion of the different mark releases 
may be found in Healey et al.(l977). Fry marked at the start of the run 
(blue) were larger than average but the size of fry varied little among the 
remaining mark releases (Table 3). 
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We calculated the weighted average day of release for each mark 
as: 

where: d is average day of release. 
N1 is the number of marked fry released on day d1 (days are Julian day). 

We shall use this weighted mean day of release in calculating average 
days at large for mark recaptures, and when calculating growth rate. For marks 
recaptured before the last release of the mark to which the recapture belongs, 
we calculated average day of release in the above manner using only releases 
up to the day prior to the recapture. In the case of green/orange marked fry 
the probable error in estimating days at large by comparing average release 
date and recapture date is large because marks were released over a long 
period of time (30 days). 

LENGTH AND WEIGHT OF FRY CAPTURED ON THE MUD FIAT 

We captured chum fry on the mud flat (Areas 18, 19) from the first 
week of sampling (March 9-16) until the 12th week of sampling (June 3-10) 
(Table 4). During the first week fry on the mud·flat were of similar size to 
those in the downstream run (37.3 mm), but in all subsequent weeks the average 
size of fry captured on the mud flat was larger than the downstream migrants. 
The presence of larger fry on the mud flat after the first week indicates 
that at least some fry were residing and growing on the mud flat. Also, 
although fry were moving in the river when we began trapping in early March, 
substantial numbers had not yet moved downstream, since only small fry were 
present during the first week of sampling. 

The smallest fry that we captured on the mud flat were always well 
below the average size of downstream migrants, and the average size of fry 
on the mud flat was never more than 12 mm longer and 0.65 g heavier than the 
average size of downstream migrants (Tables 1, 4). These observations 
indicate that, throughout our sampling, most of the fry on the mud flat were 
recent migrants. 

The average size of fry on the mud flat increased slightly between 
March and June (Table 4), but the increase was considerably less than one 
would expect from the observed growth rate of fry. We interpret this to be 
further evidence for the preponderance of recent migrants in the mud-flat 
population throughout the sampling period. 

Slopes of length-weight regressions for each weekly sample varied 
from 2.65-3.58 (Fig. 6-16). Slopes for Weeks 1 and 12 were significantly 
less than most other weeks, while those for Weeks 4, 5, and 11 were 
significantly greater than most other weeks. Slope and intercept were 
negatively correlated indicating rotation of the length-weight regression 
about some mean value rather than about the origin. For weeks with high 
slope, longer fish were heavier and shorter fish lighter than weeks with low 
slope. 



- 4 -

Length-frequency histograms of weekly catches were either 
symmetrical (8 wk), skewed to the right (2 wk) or bimodal (1 wk) (Fig. 6-16). 
Fry from the early part of the run tended to reside on the mud flat while 
those from the latter part of the run spent little time on the mud flat 
(Healey et al. 1977). From this pattern of residence we would expect lengths 
in the first samples to be symmetrically distributed, those from the middle 
of the run skewed to the right and, in the latter part of the run, symmetrical 
again. In general this was the pattern; however, there was less skew than 
expected and the presence of a bimodal distribution was surprising. 

condition factor for chum fry on the mud flat ranged from 0.79-0.96 
(Table 2). Condition did not vary significantly from week to week, nor was 
average condition related to the size of fry. 

All six marks were represented in the catches from the mud flat 
(Table 4). The average length and weight of marked fry captured in successive 
weeks indicate rapid growth. When first recaptured marked fry were only 
slightly larger than the average size at release (36.5-39 mm, 0.40-0.51 g) 
while the last recapture of each mark ranged 41.8-53.8 mm and 0.68-1.79 g. 
Apart from the first mark (blue) the average size of fry from each mark series 
when last captured on the mud flat became progressively smaller with each 
succeeding mark. These results are consistent with shorter average residence 
time for later run fry noted in our previous report (Healey et al. 1977). 

The first chinook fry that we captured on the mud flat were also 
of similar size to the downstream migrants (Table 5). The average size of 
chinook on the mud flat remained small until Week 8, after which chinook 
increased in size, averaging 58.4 mm and 2.47 g when sampling terminated in 
June (Table 5). The relative increase in weight of chinook fry on the 
mud flat was 3 times that of chums, suggesting a much longer residence of 
chinook on the mud flat. Mark returns for chinook suggested a similar 
residence time to chum (Healey et al. 1977), but we recovered only 11 marked 
chinook from the mud flat. The 11 marked chinook were generally of comparable 
size to the unmarked (Table 5). 

LENGTH AND WEIGHT OF FRY CAPTURED BY BEACH SEINE IN THE NEARSHORE 

Chum fry captured by beach seine in the nearshore during Weeks 
10-12 ranged in size from 30-84 mm and 0.20-6.08 g (Table 6). In average 
length and weight they were comparable in size to fry captured on the mud flat 
at the same time. No fry from the mud flat exceeded 64 mm and 2.30 g; however, 
while fry larger than this were about 3% of beach seine catches in the near
shore. 

In two of the nearshore beach seine samples (Area 5 - Week 12, 
Area 9 - Week 10) fry were significantly larger than those captured elsewhere 
at the same time (Table 6). These two areas are among the most distant 
sampling areas from the river; however, fry captured in these locations were 
not consistently larger than those captured closer to the river. As we shall 
show later, fry captured in these locations by other gear were, at times, also 
larger than average. 
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Slopes of length-weight regressions for these beach-seine samples 
ranged 3.28-2.91 (Fig. 17-19). Between Weeks 11 and 12 the change in slope 
(3.21-2.91) was significant and mimics a similar change in slope in samples 
from the mud flat (Fig. 15-16). Length-weight r~gressions for fry captured 
by beach seine in the nearshore were not significantly different from those 
for fry captured on the mud flat at the same time. 

Length-frequency histograms for the beach-seine samples were all 
skewed to the right (Fig. 17-19), with modal size 36-38 mm, indicating a 
preponderance of recent downstream migrants in the catches together with a 
few fish that had been at sea for some time. Most of the recaptures in 
these samples were green/orange, a mark that was poorly represented on the 
mud flat. It seems likely that the fry in the shallow water nearshore 
at this time were chiefly later run fry which bypassed the mud flat to 
occupy nursery areas more distant from the river. The larger fish in the 
samples could be large emigrants from the mud flat or early migrants that 
also bypassed the mud flat area in favour of other nearshore .nursery sites. 

Green/orange marks occurred in all our nearshore beach-seine 
samples, and some red and green/orange marks recaptured by Mr. John Keyes 
in Area 17 were turned over to us. The green/orange marked fry captured in 
the nearshore beach seines were of similar size to those captured on the 

. mud flat during the preceding weeks. We recaptured no marks from the 
mud flat during Weeks 11 and 12, so direct comparison cannot be made. The 
single red mark recaptured in Area 17 on Week 9 was of similar size to those 
recaptured from the mud flat at the same time. 

LENGTH AND WEIGHT OF FRY CAPTURED BY 50-FM SEINE IN THE NEARSHORE 

Chum fry first occurred in the .50-fm seine catches in the 8th 
week of sampling (April 27-May 3) in Mark _Bay (Area 17) and Descanso Bay 
(Area 6), near to the mud flat, and in Locke Bay (Area 5), one of the areas 
most distant from the river. Fry captured during Week 8 were 33-57 mm in 
fork length and 0.3-1.66 g in weigb.t (Table 7). By Week 11 chum fry were 
available to the 50-fm seine in mos~ sampling areas, and at this time ranged 
in size from 32-84 mm fork leng~h and 0.32-6.38 g. We continued to capture 
fry with the 50-fm seine until Week 18, by which time catches were small 
and sampling was terminated. On Week 18 the fry ranged in size from 53-111 mm 
fork length and 1. 31-14.46 g (mean- ,64 mm, 3. 79 g). The average size of fry 
captured in the 50-fm seine increased a~ost continuously throughout sampling 
(Table 7). 

Fry captured by the 50-fm seine in the different locations were 
generally comparable in size except for those captured in False Narrows and 
Boat Harbour (Areas 8 and 9). The fry captured in these lo~ations were 
g.enerally significantly larger than those captured at the other locations, 
particularly early in the season (Table 7). 

Length-weight regressions for weekly samples had slopes ranging 
from 3.01-3.36. In s·pite of this small variation all weekly regressions 
differed significantly from most other weeks. As with the weekly beach-seine 
samples, slope and intercept were negatively correlated, indicating rotation 
of the regression about some mean length-weight value, rather than ro~ation 
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about a fixed origin (Fig. 20-30). Length-frequency histograms for each 
weekly catch were bimodal or multimodal (5 wk), or skewed to the right (4 wk), 
seldom symmetrical (2 wk). Bimodal or multimodal length-frequency distribu
tions were not simply a result of overlapping different individual distribu
tions from particular areas. Most areas contributed to the mode at small 
size, while several areas contributed to modes at larger size. 

Condition factor for fry captured by the 50-fm seine ranged from 
0.87-1.00. Week-to-week changes in condition were not significant, nor were 
weekly values of condition for the 50-fm seine samples significantly different 
from values for fish captured by beach seine (Table 2). 

We recovered mainly blue/orange and green/orange marks from the 50~£m 
seine samples. We recovered other marks mainly in Mark Bay (Area 17). When 
first recaptured the green/orange marks were consistently smaller than the 
unmarked fish, but as the season progressed they caught up to and surpassed 
the unmarked fish in size (Table 7). This suggests that significant recruit
ment of small fish occurred in the population after marking stopped on the 
Nanaimo River. 

Chinook were abundant in the 50-fm seine catches mainly in June and 
July. They ranged in size from 68-175 nun fork length and 3.67-73.2 g, 
considerably larger than those captured on the mud flat a few weeks earlier. 
The average size of chinook in the seine catches did not show any consistent 
trend with time. Examination of a few scales from these fish indicated that 
the larger fish were yearlings, while the smallest were underyearlings, 
possibly from the Nanaimo estuary_(Table 8). 

LENGTH AND WEIGHT OF CiruM CAPTURED IN THE NEARSHORE BY 120-FM SEINE 

Small numbers of fry were available to the 120-fm seine early in the 
season (Week 4). There was an early peak in catch by this geal:- in Week 8 ~hat 
was not present in the 50-fm seine catch (Table 9). Chum fry captured in· 
the 120-fm seine were small and constant in size, from Week 4 until Week 10 
(37.7-42.5 mm average fork length, 0.45-0.79 g average weight, Table 9). 
After Week 10 the fry increased in size rapidly, and by Week 18 averaged 
88.8 nun and 7.54 g_. 

. Fry captured in the different sampling areas were generally of 
comparable size, although those from Snake Island (Area 4), False Narrows 
and Boat Harbour were often significantly larger than those captured elsewhere 
(Table 9). 

Slopes of length-weight regressions for weekly samples taken by the 
120-fm seine ranged from 2.97-3.5. Early catches were small so that the 
regressions are based on relatively few points. Most week-to-week differences 
were significant, although there were fewer differences among the early catches 
(Fig. 31-43). 

Length-frequency histograms for weekly catches again show strong 
posi~ive skew (8 wk), while distributions with obviously more than one mode 
were less common than in 50-fm seine catches (2 wk). Of the 13 weeks When 
we captured sufficient fish to plot a frequency distribution, only 2 wk had 

... 

.• 
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symmetrical distributions, and 1 wk (Week 18) had a distribution skewed to 
the left (Fig. 31-43). 

Comparing the frequency distributions from the data sets for each 
gear (Fig. 6-43) it is clear that distribution shapes do not correlate among 
the data sets. The proportion of symmetrical distributions declines from 
mud-flat beachseineto nearshore beach seine to 50-fm seine to 120-fm seine 
samples, while evidence of skew and bimodality (or multimodality) increases. 
The occurrence of positive skew is not surprising considering the skewed 
pattern of downstream migration and rapid growth in the sea. The range of 
sizes of fish in the samples also increases away .from the river mouth and 
away from the beaches. It appears that small fish may occur anywhere, but 
large fish are found only in samples from deeper water. The movement of 
large fish into deeper water would tend to reduce the possibility of skew 
in samples from shallow water while increasing it in deeper water as observed. 

Condition of chum captured each week by 120-fm seine ranged 0.81-1.03. 
Week-to-week changes were not significant, nor did fish captured in the 120-fm 
seine differ in condition from fish captured by some other method in the same 
week (Table 2). Although there were no apparent differences in condition 
of fry between gear types or between weeks within a gear type, overall the 
condition coefficients of fry from the mud flat and nearshore were significantly 
positively correlated with time. It seems doubtful that these changes can be a 
result of allometric growth since there were no systematic changes in the length
weight relationship with time. Fry appeared genuinely to improve in condition 
as the season progressed. 

As with the 50-fm seine catches, most recaptures in the 120-fm seine 
catches were green/orange. Recaptured fry were of comparable size to unmarked 
fry, however, unlike the situation in the 50-fm seine catches. 

Chinook captured in the 120-fm seine ranged from 72-330-mm fork 
length. Some of the largest fish captured returned to the water after measur
ing fork length, so we do not have weights for the larger fish (Table 10). 
Average size of ~hinook in the catches decreased with time. Size distributions 
suggest that fish captured up to Week 14 (mid-June) were mainly yearlings 
while those captured later included young-of-the-year also. 

Chum fry captured by two-boat trawl were of comparable size to 
downstream migrants in Week 5 (the first week of sampling with this gear), but 
increased in size progressively until the last sampling period when they 
averaged 82.6 mm fork length and 6.26 g weight (Table 11). 

CHANGES IN LENGTH AND WEIGHT WITH TIME AND LOCATION 

Comparison of mean length and weight of fry captured on the mud flat 
and in various depth zones nearshore shows that early in the sampling there 
was no difference in the size of fry captured in the various locations 
(Fig. 44-45). Nor was there any obvious change in the average length or 
weight of fry in the catches until Week 9. After Week 9 fry from the mud flat 
and shallow nearshore waters remained small but those captured further offshore 
by the two purse seines and the trawl became rapidly larger in size. Those 
captured by the 50-fm seine were the first to show a rapid increase in size; 
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however, they were overtaken by the fry captured by the 120-fm seine and 
trawl in Week 13. After Week 13 fry captured by the 50-fm seine were always 
smaller than those captured by the 120-fm seine and the trawl. 

The average length and weight of unmarked fry captured in different 
depths of water and distances from shore provide no clear picture of the 
possible influence of size in directing offshore movement. Recruitment of 
fry to the local population over several weeks and possible immigration of 
chum from adjacent rivers are likely to confound the picture. The green/orange 
marks, however, are a known subpopulation of Nanaimo River fish which were 
recruited over a relatively short time. Comparison of their size in different 
areas should provide a clearer indication of any relationship between size and 
movement away from shore. Green/orange marked fry captured in different depth 
zones by different gear types were all of comparable size, and none of the 
differences were statistically significant, although there was a tendency for 
those captured in the 50-fm seine to be larger than those captured in the 120-fm 
seine and trawl early in the season, and smaller later in the season (Fig. 46-
47, Table 12). 

GROWTH OF CHUM FRY 

Apparent growth rates may be estimated in two ways. A crude, 
overall growth may be estimated from changes in the average size of fish in 
the population as a whole after recruitment of new fry has ended. Regressing 
length and loge mean weight against time for the fry captured after Week 12 
(the end of the Nanaimo River fry run) yields an estimate of growth of 0.56 mm 
per day or 2.4% of body weight per day. This estimate will be influenced by 
any continued recruitment of small fish to the area or emigration of large 
fish (resulting in an understanding of growth) and any mortality biased 
toward the small fish (resulting in an overestimate of growth). From the 
raw data it is not clear whether any of these biases dominate the data. 

A second approach to the calculation of growth rates is to examine 
changes in the size of marked fish with time. The marked cohorts are of 
known age, within the error introduced by the time spent marking, and should 
provide a picture of the growth of different segments of the run. The marked 
cohorts also provide a preliminary comparison of the growth of fish captured 
in different parts of the study area. 

All six mark series were represented in recaptures from the mud flat 
(Table 13). The average estimated number of days at large for the recaptures 
ranged from less than 1 day to more than 29 days. For the individual marked 
cohorts, the range of days at large was from less than 5 for green/orange 
marks to more than 24 for green. Returns were 30 or more fish from all the 
mark series except blue and blue/orange. All of the mark series were 
represented in the nearshore returns except for blue. Returns of series 
other than green/orange were few, however, (Table 14). Average days at large 
ranged from less than 3 to more than 52. The range of days at large is not 
less than 20 for any mark series, so that significant growth should be evident. 

Blue/orange marks tended to lose their blue component and then 
appeared to be marked only with orange. Green/orange marks also sometimes 
lost their green component and then appeared only to be.marked orange, but 
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to a much lesser extent than the blue/orange. Green/orange marks far 
outnumbered the blue/orange however. Recaptures marked with orange only 
and too small to be from the original orange only mark we classed as green/ 
orange, but some of these could have been blue/orange. For these recaptures 
we calculated an average release date based on the combined blue/orange and 
green/orange releases. 

We calculated separate regressions of loge weight on days at large 
for each mark and for up to seven subdivisions within each series of recaptures 
(mud-flat recaptures; nearshore beach seine recaptures; 50-fm seine recaptures; 
120-fm seine recaptures; two-boat trawl recaptures; nearshore recaptures 
combined; and nearshore and mud-flat recaptures combined) (Table 15). The 
average weight of downstream migrants was included as a data point in the 
regressions. The slowest rate of growth was shown by fry marked blue 
(2.73% per day) and the most rapid by green/orange returns from the mud flat 
(9.25%). Both curves are based on comparatively few points, however. For 
those curves based on 10 or more points the rates of growth range 4.7-6.43% 
per day. 

The slopes of the regressions for the different areas do not present 
any clear picture of differences between sampling areas. From the apparent 
movement pattern of fry from mud flat to shallow nearshore to offshore we 
would expect the mud flat and shallow nearshore data to indicate slower 
growth than the offshore data. Although this pattern did occur it was not 
consistent. Also, although differences in the regression slope between 
areas were substantial, the differences were not statistically significant. 
It appears, therefore, that the best representation of growth for each group 
of marked fry is the regression using all the recaptures of that mark. All 
the marked groups apart from the first (blue) appear to have grown at a rate 
in excess of 5% per day. The data also suggest that the fish from the middle 
part of the run had the best growth (Table 15). The growth rates estimated 
from the mark returns may still be biased by emigration of large fish from 
the sample area (resulting in an underestimate of growth) and mortality 
biased toward the smaller fish (resulting in an overestimate). Unless size 
selective mortality is a dominant factor in the population, the results suggest 
that growth of chum fry is very rapid. 

We also calculated regressions of length against time. For each 
mark we calculated separate regressions for recaptures from the mud flat, 
from the nearshore and for the combined recaptures (Table 16). Slopes for 
the mud flat recaptures were always less than slopes for the nearshore 
recaptures, in agreement with the observation that the larger fish move 
offshore. The regression slopes indicate that growth of the different marks 
ranged 0.43-1.07 mm per day, and, excluding the slow-growing blue marks, 
growth ranged 0.75-1.07 mm per day (Table 16). The slopes for growth in 
length differ significantly between marks, and again indicate better growth 
among the fry from the mid-part of the run. 



- 10 -

DISCUSSION 

The data on length and weight of chum fry corroborate our earlier 
conclusions about the migration pattern of the fry (Healey et al. 1977). 
The mud flat population of fry appears dominated by recent migrants, although 
some fry obviously spend long enough there to grow significantly. The same 
is probably true of the shallow nearshore, although our data are not sufficient 
to demonstrate this unequivocally. 

Movement offshore was not restricted to large fish. Early in the 
season there was an offshore movement of a small group of recent migrants, 
and later on, when chum became generally available offshore, small fish were 
common in the catches. Large fish were, however, most common offshore. That 
movement offshore was related to size is also apparent in the comparison of 
average sizes in the catches by different gear in different depth zones. 
Early in the season, when recruitment from the river was still going on, fry 
were of similar average size in all depth zones. Later, although the fry in 
shallow water remained small, those captured offshore increased in size. 
Fry in the intermediate depth zone were largest at first but later those in 
the deepest zones were largest. The slower increase in size of fry captured 
in the intermediate depth zone relative to those captured offshore has two 
possible explanations: larger chum left the intermediate depth water and 
moved into deeper water, or small fry were continually recruited to the 
intermediate depth zone from shallow water but did not move into deeper 
water until they had grown significantly. Probably both these mechanisms 
are operating. 

One point of inconsistency in this explanation is the presence of 
small fry both onshore and offshore in mid-season when the fry captured in 
the intermediate depths were first showing an increase in size. This could 
be further indication that certain fry from the Nanaimo system do not occupy 
the beaches but move offshore at once. This group appears to be a small 
component of the population and would be quickly swamped by the greater 
numbers of fish moving away from the beaches in early June. 

The occurrence of larger than average fry in False Narrows, 
Boat Harbour, and Locke Bay could be interpreted as a gradual emigration of 
fish along shore as well as offshore. There was a slight tendency for fish 
captured further from the river mouth to be larger in size for both the 
50-fm seine and 120-fm seine catches, but this was not sufficient to explain 
the presence of such large fish in Areas 8 and 9. Marked fish recaptured 
in these two areas were not larger than those captured at other locations. 
It is possible that the large fish were early migrants from some other 
system. 

Apart from the downstream migrants, the slopes of length-weight 
regressions for all samples were in the range expected for salmonids. Most 
slopes were greater than three and many were significantly greater. 
Significant variations in slope from week to week, uncorrelated among gear 
types, are difficult to explain. These may have no biological meaning but 
may merely be differences in the response of samples to formaldehyde, or 
they may indicate that our sampling was not representative. 



- 11 -

variations in length-frequency distributions from week to week are 
both interesting and perplexing. They suggest considerable heterogeneity 
in the local population which was inadequately sampled by the gear we employed. 
A possible explanation for the fluctuating number of modes in the frequency 
distributions is that schools of chum in the local area were relatively large 
and size segregated, and that the purse seines sampled only a fraction of the 
selection of schools each week. The interpretation here, as with the length
weight regressions,is that our samples may not have been truly representative 
of the local population. 

Growth rates calculated from the marked fish indicate that the 
differences in degree of utilization of the river delta by different segments 
of the run did not result in markedly different growth rates. Fry from the 
mid-part of the run appeared to have the best growth rates. 

Growth in length and weight of chum fry were comparable with 
published growth rates for pink salmon during early sea life (LeBrasseur and 
Parker 1964), and within the observed capacity for growth of chum-fed natural 
foods (LeBrasseur 1969). The achievement of these growth rates implies 
excellent feeding conditions and a daily ration on the order of 18% body 
weight per day (LeBrasseur 1969). 

The limited data on chinook indicate that some growth took place 
among the fry residing on the mud flat. We recaptured too few tagged chinook 
to permit an estimate of growth from marked fish. Away from the mud flat the 
population of chinook was dominated by large yearlings early in the season, 
but there was an influx of small fish in June and July which resulted in a 
marked increase in catch per set and a drop in the average size of the fish. 
Presumably the small fish entering the population at this time were 90-day 
wonders from the Nanaimo River or were the survivors from the mud flat 
population. 
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TARLE 

Lff\;G fl-i ANO wEIGHT OF CHU~ HH SAMPLff') DURING 
l HE' O()~NST~EAM f(lJI\j JN THf: 1\JANAIMO RIVER 

'4EEK WK * LFI\IGTH (MM) * v·JE l GHT (G) * 
STARTING It * "' MJN. "~~AX. AV£w. S.F. * MIN. MAX. AVER. s.E. * 

9MAR75 1 * btl 3Ll ll3 3~.3 2.0 * 0.30 0.75 o.al-l o.os * 
1b'1A~7'5 2 * 48 '1 43 36.q '·2 * 0.25 0.63 0.44 o.o9 * 
23MAR75 3 * 215 31 4~ 36.R 2.0 * 0.25 o.oe 0.1.12 o.oe * 
30MAR75 4 * 21.3 21:1. £10 35.5 ?.1 * 0.30 0.59 0.1.11 o.os * 

bAPR75 5 * 17~ 32 IJO 35.8 1.7 * 0.22 o.so O.IJO o.os * 
13APR75 6 * 134 30 liO 35.3 1.9 * 0.30 o.st 0.40 0.04 * 
20APR75 7 * 100 33 39 36.0 l • 2 * 0.30 o.so 0.40 o.ou * 
27APR75 8 * 11.10 32 39 35.5 1.5 * 0.?8 o.ss 0.40 o.os * 

4MAY75 9 * 120 31 3A 35.4 1.4 * 0.29 o.5t 0.39 0.04 * 
11~AY75 1 0 * 141'1 3£1 3R 3h.1 1 • 1 * 0.30 o.st 0.40 0.04 * 
18~AY75 , 1 * bO 3t 39 35.5 1.5 * 0.29 o.se n.39 o.os * 

***** ** ** **** *** * **** **** **** **** * 
TOTALS 1412 ?8 44 36.0 1.9 * n.22 o.7s 0.41 o.os * 

.. 
LEI\IGTH A'" £:1 wEIG~H tlF' CHINOOK FRY SAMPLED DURJN(; 

THE. f'l()~NSTRfAM RUI\J IN THE NANATMO PIVER 

"4EEK IN 1<. * LENGTH (MM) * WEIGHT (G) * 
STAIHli\IG # * '" MJI\I. MAX. AVER. s.F. * Mlt\J. MAX. AVER. s.E. * 

QMAR75 1 * 0 0 0 o.o n.o * o.oo o.oo o.oo o.oo * 
16MAR75 2 * 0 0 0 o.o o.o * o.oo o.oo o.oo o.oo * 
?.3MAQ75 3 * 0 () 0 o.o o.o * 0.1)0 o.oo o.oo o.oo * 
3M4AR7'5 4 * 1 3A 38 0 .. 0 o.o * o.ss o.s~ o.oo o.oo * 

bAP!H5 5 * 26 35 42 38.8 1.7 * 0.1.11 o.b9 0.57 o.oe * 
13APR75 6 * 21 ~5 42 38.9 l.r, * 0.41 0.78 0.61 o.oa * 
20APR75 7 * ?. 37 41 3Q.O 2.(1 * o.so 0.67 o.sa o.o9 * 
27APQ75 A * 20 36 41 38.7 t.b * 0.42 0.74 0.59 o.o9 * 

4"1AY75 q * 20 33 1.15 3&.3 2.7 * o."3 1.02 0.52 o.ta * 
lt~A¥75 1 0 * 0 0 0 o.o o.o * o.oo o.no o.oo o.oO' * 1RMAY75 1 t * 1'1 0 0 o.o o.o * o.oo o.oo o.oo o.oo * 

***** ** ** **** *** * **** **** **** **** * 
TOTALS 90 33 45 38.3 2.2 * 0.33 t.02 0.57 o.to * 
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TAklf 2 

Cf•''IO l T J 0"' FACT OJ( (I() FOR CHIJM 
C:AP1Ukf0 ~l' IHFFfWf:.NT GE.AR TV PES 

lolff:.l( If, I( 00~1\iSTkf: A¥w MlJnfLATS * ~"~•S as * so F~ PS * 120 Fr-o PS * Sl A~TING • t( Sf • • Sf * I( Sf * I( Sf * 1\ Sf: * 
QMAIH'5 1 o.Rl 0.22 * n.R7 0.1" * * * * t6MAQ75 2 ().87 n.11 * o.Rs o.~o * * * * 23~A~7r; 3 o.R4 o.t~ • f'.sn o.t7 * * .. 

* 
'JOMAR7') " 41.<11 t!.21 * o.7Q o.21 ., 

* * 1.03 o.o7 * 64PQ7S t; o.IH n.tQ • o.q~ o.??. * * * 0.86 0.28 * 13API(7c; b i).Q.? n.;).? • f'eCJJ n.tCJ * * * o.Ac; 0. 1 c; * 
20AP~7'5 7 n.jll7 o.,J * o.R~ o.2q * * • o.as 0.21 * 27AP~7S ~ o.qt n.1'S * 0.9! o.?.?. * * l'l.9n 0.14 * o.Kb 0.1h * 4~AY'7~ q ,.8R o.12 • n.9~o~ n.11 * o.AJ 0.23 * n.IH ().tA * o.sb 0.2LJ * 
tP1AV7S 10 o.~u n.LJ * fl e 9 l n .1 7 * o.~; li.20 * 0.92 n.21 * 0.81 0.18 * 18MAY7r; 1 1 o.R8 c.t~ * n.a~ o.t9 * o.q2 0.2, * o.9CS 0.20 * 1).95 0.21 * 25MAY71i 12 • o • .-CJ o.e>o * o.qo o.ts * n.92 0.19 * 0.90 o.t9 * 

tJIJ\175 l 3 * * * 1.00 o.t9 * 0.98 o.ts * 8JU"75 ttt • * * 0.97 o.;>n * n.99 o.tR * t 5Jll·\171j p; • * * n.95 n.t4 * 1.00 n.21 * 
22-JU!\17~ 1(. • * * 0.9l1 o.t9 * 0.97 0.17 * 29JU"'!7c; 17 * * • 0.94 n.?7 * 0.49 o.ts * bJUL7fj ,,_ • * * n.cn o.t~ * t.oo 0.15 * 



TAG 
COLOR 

BLUf 
ORAI\JGE 
GREf"' 
RF.D 
f:IL/OR 
GR/0~ 
B•G/OR 
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TAijL£: 3 

MEA~ RELEASE DATE, MFAN LENGTH, AND MEAN 
wEIGHT OF MAR~EO CHUM 

NUM~ER RtLfASI:. AV. RE.Lf A Sf. ._,f. AN LENGTH 
Rf:l.EASffl 0!\YS DAY (MM) s.F. 

3~b? 70•82 71.1 37.6 2.5 
q3qs; ~n-qt qo.o Js.q 2.2 

22032 q'•tOt 100.7 35.q 1.7 
';00.31.1 102•110 107.3 35.5 1 • A 
21702 111•11£J 11'~.8 35.q 1.? 

i?~t360 115•144 12j:\.C, 35.7 J • 4 
)03062 111•1£14 127.C, 3~.7 t.tl 

MEAN wEIGHT 
(G) s.E. 

0.44 o.o~ 
0.41 o.oc 
O.tJl n.oc; 
o.t~o 0.01.4 
0.40 o.o4 
o.t~o o.or:, 
0 ·'J 0 0.04 
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TAHlf a 

l FNGT~ A "..I) ~fJ(;HT OF CHUM FRV SAMPLfl) 
F~tlM THE NAi\iA{i-110 ~JVE.R ~III)FLAT 

[)AU: IN I( * l f ''iG fW (M~) * wF.JGHT (G) * STA~TlNG * * t-J Y.J~'. ~~~~~~. -VfR. s.F. * MIN. M•x. AVER. s.F.. * 
llf\J•·U~I(f' f) 

qMAR75 t * '" \I> 413 37.~ 2.3 * 0.2R C\.74 o.u~ n.o~ * lbMA~75 ~ * 'q '' ,~ i.W • t J.4 * 0.33 1 • 25 O.SR o.t7 * 23MAR7c.; 5 * J? \4 50 1q.n :s.r; * o.~o 1.25 o.s, o.tq * JOMA~71) IJ * '\1~ 1~ t;t 'q·" 'J.I.l * 0.27 t.:ss o.st 0.20 * &APQ7~ 5 * t2& Jj) 57 41.4 ~,.~ * o.:ss t.qn o.A'i 0.47 • 13APQ7S 6 * , ...... Jr; btl tt1.q s. t .. 0.30 2.10 1.06 0.38 * ?.OAP~7') 7 * -; ~ .. 1\ r;a IH .8 s.c; * 0.26 1.;?8 n.&3 o.2A * 27APQ71i ~ * \2 ,., 111,1 Jq.J 2.'i * 0.13 ().7q o.r;R 0.12 * 4MAV75 q * 5t1 J? 5/.l 412.'5 c;.Q * o.3A t.~o 0.77 n.~J * 1 t'<~~AV7-; t n * b9 '' 53 41.9 4.1 * 0.15 1 • ij l o.eq n.23 * 18~AV7S t t * 50 1~ ,, IJ2.0 s.t * 0.32 2.0~ o.o7 0.34 * 25MAV75 t2 * ~0 ~~ 1';2 41.7 4.7 • 0.31 1.16 0.67 0.2, * 
8LUI:. 

?JMAR7S J * 1 JQ Jq Jq.o o.o * u.st o.'H o.st n.oo * 'JO~Arl7S 4 * 2 41 IJS IJJ.O 2.0 • O.b2 0.83 0.73 o.tn * &APQ75 5 * ' r;o so r;o.o o.n * o.&a 0.68 n.&a o.oo * 13APQ7') b * 1 47 4j] 47.0 o.o * t.nt 1 • 0 l t.nt o.oo * 
CIR Af,!(;f 

23"4AR1'; 3 • ? J.., 1,. 3~.5 ,_.., 
* o.Jl o.u1 o.~Jo 0. 0 ., * 30MAQ1'i ., • t ~» .i8 1~.o n.o • O.tJl o.ttt 0.41 o.no * bAP~7S ~ * JQ \J 111 I'! •A ?.4 * 0.48 n.~R n.~" o.t2 * 13APQ7'i 6 * \Q ltl 'i2 4~." i?.U * o.1q t.ao 1.09 o.t~o * 20AP~7&; 1 • ' "" «;J •n.o n.n * 1.79 t.7Q t.7q n.no * 

G._,ffN 

1:tAP~7fW) s • l'l' '4 4j, 3R.7 , • 7 * ~.~R o.M~ n.uq o.o7 * t'JAP~7'i #- • ,,. '\Q ~7 4H.O ;>.a * 0 .IJR 1 • 1 (l o.7& n.ts * ~OAPiil7'i 7 • Ia 4l 47 uc;.n 2 • IJ * o.e,t t • 1 I O.AR 0.1~ * 27AP~75 R * t Lit; II«; .. ~.o o.o * o.qs o.qc; n.qc; o.oo * a~AY71) Q * ~ ~, '!'~ r;~.lil 1.&; * 1.4H 1.9?. t.b4 0.18 * 
~ff) 

13APR7C, 
"" * 7 ~., L&:J 3~.~ ?., * n.4o o.t-a o.aR o.o~ * 20APR7'i 7 * lfl :41\ t'1 l~.r; 1 • #! * o.ao o.~1 0.51 o.oh * 27APQ75 a * 7 ~1 Cll) "(I·Q 1.2 *· 0.52 o.qq o.7a o.tr.; * t.&MAV75 q * ~ IJf, c;n "R•7 ,_, • o.~2 1. JC, t.tt 0.1~ * 

RL.•OP 

;?OAPR7C, 7 * 4 1,~ 1A. J7.0 0 •. , * o.3q o.c;o o.a? o.os * 27APQ7'5 ~ * 
, JR ll' lA.O n.o * 0.1.15 0.4r; n.4S o.no * /JMAV7'; q * ~ IH 118 IJ.,.s 2.5 * 0.62 t.Ob o.es o.tb * 

G~-oj.j 

27AP~?&; A * 12 3/J JQ 37.1) t.b * o.,o o.c;t o.4:S o.ob * ''MAV75 q * -e; ~3 lilj ao.f.. 3.7 * I) • ~ 1 o.cn n.bc; (I • ~ IJ * l1MAV7'» tn * I \ it7 U7 J.l1 • 8 ?.7 * 0.50 1.01 O.M~ n.t" * 

' ' ' 
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TAHL.E " I. ft.tGli-1 A II[) ~r·E. I GHT (1f- Oil M)OK FR'( SAfi'!PLED 

F~OM THF.: NA~-.iATivlO f<} VER "'1lJI)F l A l 

DATE 1,•: I( 1t U· ~~GT H ( ~~M) * V.FlGHT ((;) * STARTING tl * f-; M }I\• • MAX. AVER. s. t:-.• * N!TI\i. MA'X. AVER. s.E. * 
UI\!MARKff) .. 

?'MAR75 3 * 1 ~p. 3A 38.0 o.o * 0.'51 o.51 o.~t o.on * 30MA~75 ~ * 9 ~~ r;o ll2.4 ?,.Q * o.«l 1.30 0.7'5 0.29 * 20APR75 7 * ?0 3P 6':1 42 •. 3 5.6 * 0.57 3.&;2 0.90 0.62 * ?7APq7r:, 8 * 3 40 lJ4 1.1?.3 1 • 7 * 0.64 o.9u 0.83 0.13 * 11MAY75 t (l * 24 3t- 66 47.b 6.7 * 0.56 3.2n 1.27 O.bt *' 25MAV75 1? * so lJtj ss IJQ.3 2.7 * o.R9 2.03 t.2c:; 0.25 * tJU~75 1 3 * 17 IH 70 c:;A.4 b.R * 1 • 1 0 4.98 2.47 O.Qn * 
GRtEt·! 

13APR75 , 
* 3 41 42 "1 • 3 0.5 * o.t-Q 0.90 o.so o.oq * ?7AP~75 f./, * 1 4A IJA 4A.O n.o * 1..3R 1.38 1 • .38 o.oo * 

RFI" 

27AP'HS A •· ar; llc; LJS.o n.o * o.qq o.9Q o.99 o.oo * tilli'AY75 q * 51 51 c:;1.0 o.o * 1.47 t.a7 1.47 o.oo * 
~:H-•OR 

?OAPR75 7 * " (J 0 40 40.0 o.o * o.c:;q o.5q o.sq o.oo * 
GR•Oh' 

11MAl'7'5 t 0 * 3Q St IJr;.o, 5.1 * 0.62 1.51 1.04 o·. 38 * 



1)4TE. !Atl( * 
STARTING II * 

- 17, -

T U~LE b 

LFNGT~ ANn ~fJG~T OF C~U~ F~Y SA~PLED 
H. ijfACH 8El~E l~ THE ~EARSHORf ARFA 

IWfA t JfSSE JSLAND 

lf.NGT~ (M~) • NFlGHT (G) * 
~ Ml~. ~·-· A~r~. s.r. * ~tN. ~Ax. ~VER. s.~. * 

tlr-tMARKf.D 

11~AV7~ tO * ltJ ~~ ~1.? ~.? * n.28 o.o~ 0.11 o.7~ * 
l'~-nR 

s~ ~~.~ 1.6 • o.2q t.~a ~.4ij o.?~ * 

A~(: A ~ HA~•AONO ti4\' 

OATt ~jl( * U:. ~dtTH (~M) * ~ftGHT (Gl * STAJ(fJf-Jr. , • "' M fl'·'• !w!A¥. A\lfJt. s.~ • * ~IN. MAX. AVER. s.~. * 
UJio1M AR!t t.O 

1~'"'AV71) l 1 * St ~t 10 4J.c; 7.9 * 0.20 'S.~~ o.Aq 0.62 * 
GP•OW 

tfh1AY75 tl • 1 '" Sl ~1.1 ~.? * 0.3~ 1.24 o.,q 0.32 * 

,. 



r:>ATE ~K * 
STARTtNr; # * 

- 18 -

Tll~LE b CCfHT) . 
l F I'll G T 1-1 A "' f) W E I G H T 0 F C H ll ·~ F R Y S A M P l f 0 

HY Rt:.ACri Sfll'lf lN lHf NEARSHORE ARFA 

At->E.A 4 S f\t A K E I S L A 1\1 0 

LFNGTH (MM) * WEIGHT (G) * 
~ MTN. ~AX. AVE~. S.E. * MIN. ~AX. AVFR. S.E. * 

1.11\IMJ\RKf 0 

18MAY75 tt * ')f) 33 57 41.5 5.R * o.32 1.85 n.7~ o.3~ * 

181\olA\"75 11 * 

ARF.A 5 LOCK RAY 

DATF ~I( * Lt-NGTH (M¥) * ~EIGHT c c;) * STARTING ft * 1\t M I 1\i. MAX. AllER. s.E. * MfN. ~Ax. AVER. s.E. * 
lti\I~Af.fKF I) 

1 PIIA\"75 1. 0 * c;o ''~ 51 3Q.1 '·' * n.2f\ 1. 1 A 0.51 o.t6 * ?5MAY75 1? * 50 3-7 bO 48.2 ll.Q * 0.45 1.87 1 • 0 1 0.32 * 
GR•OR 

11MAY75 1 () * 17 "l," 41 37.3 ?.o * 0.31 0.6~ n.43 0.10 * 25MAV75 1? * 8 41 50 IJ7.4 2.Q * 0.6Q 1.20 o.qq q.ts * 



- 19 -

U:.f..GT._ A!\10 •FIG~l HF Ct1UI./I FRY SAIIIIPU:D H. ~fACH st r 1\.Jf.: 1~ THf 1\if A~SHOWE AREA 

Af(f A .. FALSF ~AR~ows 

I) A tf v'l< * LfNGlH (M~) * t4FIGHT (G) * STARTING • * N Ml~~t. "'A- • AVff.t. s.£. * MTN. ~AX. AVER. s.f:. * 
l_tt-.•MARKt:O 

1~~AY7'i t 1 * ~(' ~~ -5'- :SQ.f:, 3.() * o.2R 1.?~ o.SI.l o.t~t * 
GR-Ow 

18~AV7C, 1t * '\~ "~ 410.u 2.7 '* 0. 3 ., o.qq 0.58 0.21 * 

AWfll q AOA.l HARfiOR 

OAH. ~I< * u:"'GT~ (~M) * tr-;EJGHT (G) * STAIHf!\IG • * ~ ""IN. H<AX • A\lf..R. s. f- • * MIN. 114AX. AVER. S.f. * 
!ltvN!AR~fO 

18MAV7-5 t1 * c;C' J7 ,~ r;o.o~t 7.R * n.a7 ?.qq t.ll 0.61 * 
GIC•OR 

18•>4AV75 t1 • t "" s .. su.n o.o * 1.4~ t.4b t.4b o.oo * 



- 20 -

l ftBl.E 6 (CO\: f) 

LFf\'GTH Ai\1[) wEIGHT OF CHIJV FRY 'SAMPLED 
IH HEAC~ Sflf\IE. IN THE NfARSHORE ARFA 

ARfA 15 PILOT BAY 

I) A Tf: ~'<I< * LFr,JGTH (MM) * lr\F!GHT (G) * STl\RTJi\lG # * 1\i MIN. MAX. AVFR. S.f. * MIN.· W.A)(. AVER. s.E. * 
lJ f\i M A ~ K t_l) 

ttr-1AY7'5 1 0 * ')() 3? IJ l! 37.A ?.0 * 0.31 0.59 0.£13 0.07 * 
GR•OP 

1 P-1A'f71) t 0 * tq '5 ·'q 36.9 1.0 * 0.28 0.53 o.ut O.Ofl * 

AREA t ~ IW K F POI 1\JT 

DATF. ¥'11< * LH\IG TH (M~) * ~FIGHT (G) * STARTTNG # * '\1 ,.,, J 'II. MAX. liVER. s.F. * ~~IN • MAX. AVFR. s.E. * 
UN~-" ARK E. I) 

t1~AY75 1 () * 1fl7 30 IJ7 3o.~ 2.4 * 0. 2 J t.os o.£11 0.12 * ?5"'1AY75 t ? * r:,o 33 IJ? 36.~ ?.? * 0.29 O.b4 0.45 o.oA * 
GR•OR 

11MAY7C., 1 0 * 1~ 34 "' 36.Q ?..0 * 0.30 O.ll? 0.41 0.12 * ?'iMAY7t; 1 2 * 4 31J 3R 36.3 l.A * 0.39 o.c;t o.lla o.ob * 



- 21 -

TARlf b CCO·~Tl 

U:I'IGf~ AN() irff'lGHT OF C:kUM fRY SAMPLED 

~· MfACH SEINF '"' Hif" "'E. A~SHORf M~EA 
A~fA t7 ~~ARK !'-4AV 

"'Tf ,,I( 
* ltf\lG'r,. ,_,._) • ~FIGHT (G) * START! NG • • "' _,.JN. 

~··· 
A\lff(. s.~. * MIN. ,...x. AVER. s.E.. * 

RED 
G~AY7Cii Q * l qp faA 4~.Q o.o ., t.t~ 1 .1 ~ t.1b o.o(l * 

G6(•0ft' 

4114&171) q * ... ,.., ~CJ 3~.1-J , • 3 * 0.30 tl.SO n.4n o.o7 * 1tMAV7S lf) * it ~.., ., J7.1 1.4 * 0.12 o.bo 0.42 n.o7 * 



- 22 -

l A H L F 6 ( C fH,; f ) 

LENGTH Al\t[) r-~EIGt-tl Of- UNMARKED CHIJM FkY FI~OM ALL ARfAS SAMPLED 
~y ~E-CH SETNE IN THE NEARSHORE AREA 

DATE \/Iii< * lf:."'GTH (MM) * WEIGHT (G) 
S 1 ART t :llr; tt .. 1\1 MlN. MA)(. AVER. s.l:. * i"'IN • MAX. AVER. S.E. 

11..,AY75 1 () * 320 :_t-0 84 3~.9 5.b * 0.21 o.oa n.c;~ 0.47 

1 R~4 A Y75 1 1 * 201 ~ 1 70 45.9 7.P. * 0.20 ~.85 o.A7 o.sb 
25..,AY75 12 * 101'1 '' 60 l.l2. c; b.P * 0.29 1.87 0.73 o.3b 

* 
* 
* 
* 
* 



- 23 -
TAHU· 7 

lfi~:(;TH AfiJn. wETGHT OF C~tiL./1 FRY SA~PlE'I'I 
HV so FA UtOM PUR SF SF T ~Jf ll\t Tl>1f.NEARSHOWE AREA 

4Wf~ t JfSSE ISLAI\tf) 

)ATE o'll( * LFNGTH (:.A~) * Wf-lGHl (Gl * STA~T{I\IG , 
* "' ~~ "i· ""AW. AVt:R. s.F. * MJI\1• MAX. AVf:.R. s.t::. * 

II~JP.,A~I(EI' 

t8r-4A17'; t 1 * r:;o ~7 ]Q 51.('1 q.c; * o.uq li.S3 t.r:;n t.oo * ?5~AY7~ 1? * r;n ~tl 70 c;l.t e.s * 0.34 3.1f, 1.33 0.67 * 1 .J II \J 7 r, ,, • 50 '~ 57 IJA._\ IJ.7 * o.3Q l.bS O.Q7 0.30 * ~JU~75 1 4 * 50 tat 70 53. t b.S * n.h7 3.1JQ 1.48 0.57 ., 
1SJIJ\J7c; IS * 50 44 71J -;b.A b .1 * 0.75 3.77 1.BO 0.62 * i??JU\17'i 1~ * -;n IJU 8- 63.~ Q.t- * n.73 7.10 2.1Jt t.3n * 2QJU'\175 17 * 50 CO.t 12A &8.5 lP.? • O.M3 2?.2? 3.60 tl.f,J\ * 

HL..,fW 

t~"'1AY75 t1 • Itt 61 ~t.o ll.O * ?.51 2.51 2.51 o.no 'Ill 

G~•OR 

181111AY75 t 1 * ~ IJ! 5~ aq.n r,.l.l * 0.70 1 .• f, 0 t.?IJ o.uo * J,)lJ\175 J 5 * t 53 5] 5:J.o o.o * 1.40 1.1.10 t.ao o.oo * 15JUN7'i 1S * I '-\ &J eJ.o o.o * 2.SA ?.SA ~~c;,A o.oo * .:··. -

AICF.A ~ HAMM()NI) 8AV 

()Alf. -'II( * lf'\!GTH (MM) * WfiGHl (G) * ST Aj;llltliG • • ~· M 11\• • fit. A)(. AVf~C. S.f. fl MIN. MA)I. AVER. S.E. * 
UI'JM,A~KtP 

215MAV75 1,? • c.;n '7 ~~ a~.o Q.1 * o.u4 ~.5,_ 1.13 1.1.., * 1JiJ~7') ' ~ * 7" 'q .,., st.b 7.6 * 0.61 a.3q t.so 0.71 * ~ ,JIJ '\1 75 1 .. * f\0 lQ Q2 s~.a Q.l-l '* o.aq 8.71 2.31 1.33 * 2qJIJ'l75 t 7 • ? ,~ 157 't&.'i n.s '* t.,e •• ~7 1.77 o.to * 
GR•Ok 

i?.5MAY7«; 1? * I lQ 3Q 3Q.O o.n * o.so o.so .o.so o.oo * 1JU'J75· 13 * 1 c;~ {II" 5Q.7 l-.1.?. * 1.60 3.3q ?.3t 0.77 * 

I I 
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TAHLF 7 (CIJi\iT) 

tFfi.·GTH AillO WtTGHT OF CHUM F·Rv SAMPLfl) 
~v '50 FATI-iOM Pill-' Sf- SE JM·. IN THE:. 1\ifARSI-iO~E AREA 

APF A c;, LOCK RAY 

')ATE .-,K * l~t\JGTH (!VIM) • WflGHT (G) * STARTING • * "' !Ill I 1\• • \,1A)(. AVER. S.F. * MIN. Mil X. AVER. s.E. * 
UN~ARKt.O 

?7APR75 R * 1 IH /J1 llt.l) o.o * O.h1 ,.,_,..,, o.,.,l o.oo * IJMAY75 q * 10£1 '·~ sc; t~o.o '-1 * 0.26 1.30 n.5~ o.ts * 1AMAV75 11 * 50 ·q 77 49.5 q_q * o.c;o t1.60 1.33 o.,qq * 25~AV75 1 ? * 50 42 AI.! 5A.2 q.3 * O.,l)q 5.54 1.Q8 1.02 * tJUi\175 1S * 50 JQ Qb 5A.,7 12.l.l * o.a1 8.8b 2.34 1.81 * 8,Jll~75 1 1.1 * 50 £12 Q3 r:;q.Q t 0. /j * 0.62 7.46 2.?.2 1.30 * 15JU~75 1'5 * 11'\0 46 Qtl bO.O ~.2 * o.A7 b.16 ?.15 O.Q7 * ?2JU'H'5 \to. * tOO l!ll p,q 65.7 8.5 * O.f:tq fl.,7Q 2.73 1.16 * 2QJIJ\175 1 7 * 1 7 '5£1 qiJ 7t~.4 10.6 * 1.65 ~.QO tl.llA t.Bb * bJUL75 1 R * 1 1 '53 7f. b?..1 ., • p, * 1.31 4.,30 ?.,IJI- o.aq * 
GR•OF<' 

tfHU V 75 1 1 * ·' 41 «2 £11.3 o.E; * 0.64 O.,bb 0.65 o.o1 * 25MAV7'5 1 2 * .'? 4'::i 50 LJ7.'i 2.5 * o.~h t.oa o.Q5 o.oq * 1JU\l7Ci 1. 3 * t 'i7 c,y S7.0 o.o * 1.71 1.71 1.71 o.oo * AJU!\175 lLI * 2 5~ bl.l b, • 0 3.0 * 1.71 2.51 2. 11 0.40 * 15J!Jt\t75 1 r:; * 1 t;FI 5R 5~.(1 o.o * 1.qo 1 • qo t.QO o.oo * 22JUf\t75 t b * tl -:,q 1b bq.o b.b * 2. t u 4.65 3.36 0.90 * 

AREA #<> nf.SCANS(l AAV 

DAH If.• I( * t.Fr~GTH P._,M) * WFlGHT (G) * STAtHli\!G t1 * I\· t--"JN. "-~AX. AVFI<. s.E. * Ml~·. MAX .• A \If~. s.E. * 
I I I\• M A ~ i< F f) 

?.TAPQ75 ~ * t; '~ "'~ 35.6 l.t- * n.30 O.t15 n.37 o.o5 * 11-,.;AY75 1 I) * 1 ~~ 3~ ,8.0 n.o * o.sn 0.50 n.so o.oo * 18MAV75 1 1 * 50 3/J 70 Ll8.1 ~.? * 0.41 :S.2Q 1 .12 0.63 * ?'5MAV7S t? * .sn IHI ~tl 51-1.7 tO.A * o.eo fi.3R ?.08 t.as * tJU\17S 1 3 * ~3 /J lJ qc; r:;JJ.7 10.7 * 0. A R" 8.53 t.R'5 t.c;n * AJlJI\I7c; 1 tl * 16 3q 63. tH .1 5.7 * o.uq 2. 1 , 1.nn 0.3Q * ?2JU!\175 16 * 3 5? 53 5?.3 o.s * 1 • 1 3 1.32 t.?S o.oq * ?QJll\17c; 1 7 * . 1 0 c;,o I, to. 57.0 4.3 * t • 1 7 2.5Q 1.74 0.,3R * 6.JUL7'5 1 p * t-. C,H toq 1n • .'! 1 q • '1 * 1.1.1a 13.02 a.;>q 4.20 * 
GR•O~ 

1R~AV75 1 1 *· .~ 40 50 44.0 4.~ * 0.54 1.05 1'1.73 0.23 * 2':;MAY75 1 2 * 1 S1 51 51.0 o.o * 1.28 1.?8 1.?8 o.oo * 
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TARlt: 7 ((01\IT} 

t ft.f; TH ANO Lt4f..JGHT OF CHUM FRY SAMPLfD 
MY ~n t"ATHO!II! PUWSt: SEINE ]1\1 THE NEAWS ... ORE AREA 

Allf.A 1 HA~._,AC A~FA 

OATE Mt * LftvGl .. (Jt1M) * WflGHT CGl * STARTING II * ~ ~··"'· ~··· "'~ w. s.E. * MJN. .... x. AVER. s.f • * 
UNMARKFO 

()f)MAY7t; t~ * "" ~7 #111 4'i.,., 15. 1 * 0.3:\ 1. (H~ n.AS 0.3~ * AJlJ~75 1 Q * so lUI 102 Sb.~ C!l.3 * O.bb q.ss 1.8? 1.39 * 1&;JUI\I7S ts * 17 41~ 70 .-..A.2 A.C!l • 0.84 3.A~ 1.9Q 0.92 * 2?JtJ'47'i te fl 17 4~ 91 ~~.2 10.3 * 0.91 7.66 2.41:- 1.51 * 29JU'f7S I 7 • q br; '11 77.1!1 10.7 * 2.59 q.2A 4.74 2.17 * bJUL.75 1R * • "" ltf) 7i.A 1 "· .~ * 2.11 13.b0 4.39 :S.b7 * 
G((-m .. 

2S~A'f7'5 12 * ~ ... I\ &I ae.o 4.1 * 0.70 1.60 1.03 o.3S * 

APF A .. FALS~ NA~R01A'5 

OATE ~j( * lf!~GfH (M~) * wEIGHT (G) * STAWTfi\IG ~ * 
.,.,. 

M(~. "'Ale &VFW. s.E. * MJN. ~•x. AVER. s.E. * 
lJ"IIIIIA~Kfr' 

1~~AY7t; " • '"~ 
.,, 7. '5~.~ ''·() * o.32 4.91) l.Rt 1.04 * ?t;MAY7S . 1~ • -;o tt•~ ,,, 7~.2 A.2 * 2.3R 10.51 5.13 1.~?. * lJIJ'47'i 1'4 * \, 1.1) •s &~.9 10." * 0.81 10.11 3.11 t.ec; * 8JV~7S t4 • ~" '!i) t02 1'1.1 t2.1 * 1.4.&~ 1~.34 4.47 2.51 * ti§JU~7~ l'i * §n 46ft 11)7 , .. ~ tS.1 * l.t4 1 .7~ 3.711 2.67 * 22JU'i7t;. "' • §A' t'J ,,~ f..f,.q 14.M * o.A,_ 13.1'5 3.53 2.oo * 29JIJ"47'i • 17 • "" "" ttl 73.7 13.2 * 1.5~ 15.12 4.57 2.tte * bJtJL.7S · ·~ • '-' Cjt; 7'i eJ.i n.2 * 1.73 4.2, ~.lt1 0.79 * 

G5l·O~ 

t8"4AV7S 1l • 1 iJ2 ~2 a;.o o.o * 0.';6 o.sb o.s;, o.no * 1JlJ~7'i 1 ~ * l .;;q 7\ f~U.J n.2 * 1. Q 3 4.30 2.B1 1.03 * IUU~75 141 * ' "~ s• ~~.o o.o * 1.90 1.91) t.qo o.oo * 



- 26 -
TAALf: 7 ( c C'l\! T) 

LFl\!GlH AI\! I) ~¥tiGHT OF CHUM F~Y SAMPlfO 
~y ~0 FATHOM PU~Sf SEINf TN Tto!f. NEARSHO~F ARfA 

AI"FA 9 HOAT HAf<AOR 

OATE :I'll< * Lf:NGTH (MM) * ~'~!fiGHT (G) * STARTING . tt * 1\i "'lN. MAX • AVER. s.f. * MIN. MAX. AVER. s.E. * 
UNMAPKff) 

11MAY75 1 0 * 50 "" R1 67.1:! 6.1:i * 1.!1, 5.17 3.06 0.84 * 18MAY75 1 t * so 1.10 e2 63.0 . 1. e * 0.78 tl. en 2.51 0.92 * 25MAY7S \2 * 100 btl 102 80.4 b.B * 2.49 9.78 5.2ti 1.38 * 1 JU.\175 1 3 * 50 sr; 102 77.5 to.q * 1.67 11.33 5.07 2.25 * BJUi\175 \4 * 1 so 39 75 57.9 6.0 * O.LI7 4.?1 1.90 0.59 * 15JUN75 15 * 5~ i.l? 103 66.1 13.0 * 0.62 10.76 3.15 2.00 * ?2JUN75 16 * 22 IJ7 1 1 8 ~9.5 15.6 * 1.09 16.7R ti.Ot 3.t17 * 29JU~75 17 * 50 LIP. 1?1.1 7t1.5 t'l.5 * 1 • 1 1.1 23.4' r;.os 4.00 * bJUL75 18 * 4 c;8 b7 bJ.O 3.tl * 1. 7t 2.63 2.12 0.39 * 
r;~ F F 1'' 

11MAY75 t 0 * ?. 67 7J.J 1 () • ., '·" * 2.9~ 4.21 3.59 0.61 * 
f.IED 

11:l.MAY75 11 * 1 6~ 6.3 63.0 n.o * 2.4Q 2.49 2.U9 o.oo * t.JU\175 ! 3 * 1 91 91 91 • 0 o.o * ~.62 8.62 R.b2 o.oo * 
·G~-nt-·. 

1Jil\t7'i 1 3 * 1 7Q 79 79.0 o.o •· 5. 0 1! 5.01J . 5.(1ll o.oo * 8.JlJ~75 t4 * 
,.., 51 fo2 55.0 &., * 1.29 2.\tl 1 • no 0.35 * 

ARF.fl 1 (\ .,1 ACK POINT 

()A H: :!•K * LPiGTH (filM) * ll<f. I GHT ((';) * STARTING tl * 1\1 
fl.i 1 "'. MAX. AVE~. s.E. * '"'·l t-!. MAX. AVER. · S .E. * 

Ur-.MARI<fD 

25"'AY7':> 1 2 * 50 34 71 50.~ 8.a * 0. Ll3· 3.32 1.23 0.67 • 1JU\J75 1 3 * so. 3Q 74 51.1) R.IJ * .0.6tl t1.17 t.so o.aa * 8.JUN 75 1 a * i?n /J,.. 75 t-2.0 7.'5 .,.. O.Q7 4.79 ?..44 o.R9 * 15JU".J71) 15 * IJ "'iLl 107 7h.c; 20. s. * 1 • OQ 13.5?. ·s. sa a.A9 * ??,JUN75 1 6 * q . r; 7 Q3 bLI.IJ 10.6 * 1.62 7.2r:;, 2.bb 1.65 * ?9Jti\J75 1 7 * 7• r:.7 1()0 70.0 13.R ?: l.A8 9.fH 3. Q.1 2.61 * t~.Jt.tL 75 1P * ? q~ 99 9h.O ~.o * R.24 9.oa 8.64 0.40 * 
G~-n~< 

?I)MAY75 1? * 1 /.J 0 l~ 0 IJ 0 • 0 o.o * o.a1 o.a7 o.a7 o.oo * tJU\175 1 3 * . 1 t-2 62 't-.2.0 o.o * 2.39 2.39 2.:S9 o.oo • 



- 27 -
TARLE 7 ((0''JT) 

U· r.:GlH AND WflGI-tT OF CHIJIIA F~V 5A~PlE'O 
RY "iO fA THO/oil PUR Sf Sf- I r.tE I Jl.• THE NEARSHORE AR~A 

ARf A l1 ASSEMRLV .-.HARF' 

OATf ~A!k * L .. *'ll9TH CMM) * IIIIFTGHT (G) * STARTING * * N llf.(f\1• '-4AX • AVflJ. s.E. * MIN. ~AX. AVE~. s.t:. * 
I!NMA~Kf. f) 

11'111AV7t; 1 0 * 2c; '~ 4!17 "\9.7 ~o~.o * 0.31 3.10 o.o(l o.~2 * 1~MAV75 1 l * r,n 17 ~~ 1!1!>. Q 7.fl * o.39 a.9fl o.qq o.11 * 2S~AV7') 1? * so 17 tt4.c; :s.o * 0.4h 1.03 0.73 o.ts * tJlJI\I]r; t:~ * sn 40 b2 4~.11 a.c:; * o.c:;C? 2.'io 1.24 0.36 * RJUN75 14 * Sl' \4 73 r;o.~ 1.2 * 0.31 3.~& 1.2~ o.sq * 15JIJ'17'i t"i * ?'1 lAC, 62. sa.s IJ • t * 0.~1 2.18 1.57 0.33 * 22J1Jl\175 te * tJt IJQ 73 58.5 1:1.3 * O.Q6 3.47 1.82 O.b1 * 29.JU '17ct l 7 * 5 c;R •o e7.o 7.3 * 1.84 4.7Q 3.01 0.98 * 
GR•OQ 

2'i'•lA ¥75 li> * ? 4'i 4f, 45.5 ().'i * o.72 0.87 0.79 o.o7 * 1 .JI)~ 7t; 13 * 1\ !l' 54 41~.~ 3.4 * 0.79 t.f.Jt 1.21 o • .?s * 

A~~ A tJ Of!lo)AI<Ttl~f. RAY (S(lUTH) 

I)Alf ~I( * t_fNGTH (MM) * WflGHT (G) * STAWTit\IG tl * 1\• ~·) ~i. MAX. A\lt:W. s.r--. * MIN. MAlt. AVER. s.E. * 
Hl\lMMlKED 

18MAY7c.; 
l ' * ';,C) Jl!> 18 a~.R Q.1 * 0.40 4.71 t.09 0.78 * 2c;A4AV7S ti * sn tal 7n 'H .a 7.2 * O.bl J.sc;; 1.42 ().70 * 

1JlJ~7r, t3 * "" ~~ 78 .-;a.~ 9.0 • o.~2 4.&3 1.&41 n.~s * llJIJ~75 ttJ * !.Cl ~~~ ~~ &e.b ~.« * o.9o c;.QA 3.22 1.24 * tSJU'V7ct tS * 1 .. , U1 41.0 o.n * o.s~ o.ss o.c;~ o.oo * 2(iJU'i75 1 7 * c;o c;t 77 -;R.~ c;.~ * 1.07 a.22 1.77 O.h4 * 6JLIL7c; 1A • ' 10~ 10& IOt-.o o.o * 14.46 14.4to 11J.46 o.oo * 
~L·OI:( 

18MAV75 
' 1 * 1 r;7 '51 c;; 7. 0 o.o * 2.0S 2.03 2.n3 0.(\0 * 

GJ<•flR 

18'-1A17'5. 1 1 * :\ 17 ~.~-, at.~ s.' * o.a9 o.Ab 0.72 o.tb * ?Sill! A Y 1c; 12 * l .,~ 58 c;R.n o.o * 1.96 1.9& t.Q& o.oo * 1.JU~7S t.S * ~ ta7 ~0 .'iJ.:\ 4.7 * t.OQ 1.95 t.IJ7 0.32 * 8JU"7C) ttl * 2 t-J bJ ftJ.n o.o * 2.&s 2.6S 2.65 o.oo * I 
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TABLf 7 C C 0 '>J T ) 

l F_ i\tGTH A !\II) ~fiGHT Of C Hll'-1 FRY SA~WLED 
Hl' 150 FAT Hilt.' PURSE SE:INE IN THE NEARSHORE AP.EA 

ARt- A 11:.) PlLOT i:3AY 

:)IHf !~iK * LFr\JGTH (MM) * wEIGHT (G) * STA~TII\IG , 
* N MTN. ..,; A X • AVF~. S.E. * 11.1tN. MAX. AVER. s.E • * 

UNMARKt I) 

1JLJ'.J7~ 1" * r,o IJ7 1 1 1 b].q 9.£1 * o.9~ 15.6q 3.62 2.09 * AJU\J715 11J * f)O Vi 78 '15.2 R • ;~ * 0.34 4.A6 1.77 0.88 * 1 5JI_l\t7'l 15 * 35 /J I) 71, c.; 1 • 7 7.1:3 * 0.61 4.42 1.3lo! 0.87 * ??JU\1115 tn * so '51 89 75.S 1. l.j * 1.'J2 7.53 4.3Q 1.1~ * 6JUL7r:; 1~ * 15 5'; 1 1 t 6A.7 1 7. 7 * t.hQ 13.06 3.79 3.45 * 
GJ.?-nk 

1 Jlj \J 7f5 1~ * ? 61, 1:-16 64.'5 1 • 5 * 2.49 3.35 2.92 0.43 * AJU\175 , ll * R t:il .,., '58.4 h.£1 * 1.40 4.21 2.12 O.A5 * 

AWE. A , 7 "''A""K RAY 

f)ATF.. oN i( * l.fNGTH (MM) * wf:l:GHT (G) * STAWTI'\IG 1:1 * 1\1 MJ!\f. iV'AX. AVEk'. s.E. * MJN. MAX. AVER. S.f. * 
lJI\;MfiRKtD 

27AP~7S M * 30 't- 57 l.i ~. 6 5.3 * 0. 41.! 1.66 0.80 0.32 * £1"-''AYT'i 9 * 1-()f) 3A &A '52.0 'l. 1 * 0.3Q 2.6A 1.34 O.IJ? * 1tV,AY75 1 0 * 50 37 A1. 51.7 12.9 * 0.34 5.0? 1 .• 55 1 • 2R * 1A~AY75 1 1 * r,n :31:.- Ai.l 47.6 9.0 * 0. 39. 6.3~ 1 • 1 3 .Q.Qb '* 25"-~!\l'7S 1 t.> * ')0 1.1() b2 ~.~~.? s.2 * ().~7 2.01 o·.q~ 0.33 * t.JUI'J7') 13 * ';() 4.? bb 52.9 4.8 * 0.69 2.73 1 • I~ r:; 0.38 * AJU'\17'5 1/J * /.16 'l? 7Q bb.1 h.~ * 1.30 5 .• 2~·. 2.94 o.ss * 2?JU\175 1 h * r;o 47 ~b nb.o 7.Q * n.Q7 6.47 2.9a 1.10 * 29JU\175 1 7 * 7 53 Q8 I,P..ij.1f,.P. * . 1 • 3'; Q.S6 3. 8.3 2.Q~ * 
PRAI\JGf: 

11'-~AY7') 1?) * 1 bq f,Q 6Q.O o.o • 3.47 3.47 3.t~;! o.oo * 
Gf<E PJ 

~7At'~7r:; JOI * £1 tl 3 lJF\ 4S.~ 2.3 * 0.73 l.QO 0.~7 0.13 * ll <1li A Y 75 q • iJ 53 57 S4.'l '·" * 1.45 1.85 1.5~ 0.16 * 11-"14V75 1 0 * 3 f., IJ • t,CJ 6b. o. ?.? * 2.8n 3.60 3.11 0.31J * 
RfD 

?7APK7'l H * 7 3~ 4S Ll?.3 ? • 1 * o.st 0.90 o.nq 0.13 * 4AAY75 Q * 4 iJtl 51 4Q.O. 2.9 * n.f-9 1.30 1.12 0.25 * 11"lAY75 1 0 • 1 53 53 5 -~. 0 o.o * 1.83 1.83 1.83 o.oo * 
GR•flf.' 

27APR75 8 * ? '1,7 ~q 3A.O , • 0 * 0.45 O.LJQ O.tJ7 o.o? * i]Mfl'f75 , 0 * r:; :3h 48 l' 0. b £1.CI * O.tJO 1.07 n.ha n.28 * tAMAl'7'l 1 1 * 3 l.!fl t,n 41.7 1 • 2 ... o.r;7 0.80 n.o7 o.to * ?51V14'f7S 1 2 * 3 lit;, l,jQ 1-IA.O 1.Ll ;It o.AP. 1 • 20 t.oa o.t3 * 1.JU~7c;, , 3 * 1 '31 51 51.0 n.n * 1.40 t.LIO t.ao o.oo * 8JU\f7c; t ,. 
* J f,P, bA b~.{) o.o * 2.82 ?.Hi? 2.82 o.oo * 
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TAFLF 1 c cor·,~T l 

Lt ~H;T~ Ar-,n ·~E l CH t l •F lii\IM A~" E [· (HUM fP.V F~OM ALL ARFAS SA~PU·.O 
fiY r,n FAl ... OM PHRSf. St-. IN£ lf'l rr~F !\I£ A~ SHORE ARf:A 

i)AJF ;,t( * lf- •IIG rtt (~~l * WEIGHT (Gl * ST ~IH 1 1\if, • * I'. I ~'~"· '"'. MAl • AVFk. s ... _. • MJI\I• MAl(. AVE~. s.f. * 
27AP~7r;; H * 1~ ~' 't1 t12.111 s.~ * o •. ~0 '·"'" 0.73 1).33 * 

4Ml\V7r.; q * 2016 J.S &6\ us.q 7 •. , * 0.26 ?..&A 0.93 0.51 * 
11~AV7" l 0 • 1?,. ~a ~1 C\r;.c; ta., * o.~1 5. t ., 1.95 1. ~q * 
tAr-'AY7~ 1 1 * ,.s~ "Jill 1\4 r;t.l! tf). ~ * o.32 b.3A t.IJA 1.02 * 
?SMAV75 12 * bOO \tl l06 S7.A t5.2 * 0.33 10.51 2.2~ 2.01 * 

lJU\175 t3 * 5&1 \~ 111 S7.n 1?..6 * ().39 15.&9 ?.24 1.w~ * 
s.JtJ'\175 I t4 * 64~ Jt.l 1n2 59.~ 10.3 • 0.31 11.34 2.25 1.4~ * 

15.JU~7'i t'i * J~IJ lHl 107 &0.& 11.7 * o.s~ \3.52 ?.40 1.78 * 
22.1 u \J 71) ,,.. 

* 194 t.ll~ tt8 6,.1 t0.9 * O.b9 t6.7A 2.9~ l.RO * 
29JIJ"'75 t7 * 2';,7 t.t~ 12A 6R.Q 14.9 * 0.83 ?.J.a~ 3.7~ ~.37 * 

o.JUL75 1H * 5.4 "J 11\ t,q.t) 1&.2 * t.:H t4.a& 3.7Q 3.39 * 
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TAPlf A 

LENGTH 1\ t\1 D WFJG14T OF liNMARKEf\ CH )1\IOOK FRY F~(IM ALL A PEAS SAMPLED 
HY 50 FA H-i 11M PlJRSE Stll\lf l II' TI-IF NEARSHORE APEA 

DATF WI( * LF. IIIGTH (MM) * l'i~.TGHl (G) *· STA~TJNG # * ~~ 1vt II\;. MA)(. AVE~o<. S. F. * MIN. M~)(. fiVER. S.E. * 
25MAV75 1 i.? * 7/J 7 IJ 74.0 o.o * 5.1J3 r:i.43 '5.43 n.oo * 

1JU\l75 1 3 * 1?1 121 12'. 0 o.o * ?.O.q7 20.q7 zo.q1 o.oo * 
l5.TU~75 15 * '~ 70 17., Qb.7 19.5 * 3.67 73.22 12.72 11.26 * 
2?JU\175 1 h * 1~ 7? 106 Q1.R 9.1.1 * a.o7 14.34 q.a2 3.00 * 
?9Jll'\175 1 7 * IJb bQ 127 Q5.4 13.q * 3.77 25.a7 11.04 4.84 * 
~:>JUL75 1 A * 33 bP. 11P. q~.t 1 t • 0 * 4.0q 21.q3 12.62 4.34 * 
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TAKLE ~ 

lf~<GTH Af<tO ~flGHl OF CHU~ FRY SAt-I!PLFD 
kV '~" FA 1 t~OM Pl.H~Si: Sfl r>•E II\! THE Nf..ARSI-!Of.iE ARt: A 

A~f A JtSSf:. ISLAND 
')A Yf II\ I( • t 1: i\(; T H (MW) * ~FJGHT (G) * STAtHTNG , 

* 1\, III!Jf\. ~~···. AVfw. S. E. • M {1\t • ~AX. AVER. s.E. * 
111\tMARI<F f) 

bAPQ7c; 5 * l~ 'l> 4q lH .I- t,.P. * 0.3~ 1.?3 o.es 0.34 * ;;>()AP~75 1 * ~15 ~~- 44£ 5'f.4 1.<1 '* o.3q o.eo 0.5, o.oq * 4'1AA~7't Q * t \7 17 H.O o.n * o.:st 0.31 0.31 o.oo * 111144V75 tn * ~-; v~ dn ~,.Q 1.8 * 0.30 O.bt n.42 o.oq * 18~AV7'j 11 * so '" t.1 4<1.1.1 7.P, * o.sr, 3.03 1.30 o.n~ * 25•-14¥75 J2 * ':tn IJO 71 r,o.P. b.b * o.s3 3.151 1.22 O.h2 .. 
1 Jt.l\17c; 1 3 * RO 4t 75 S't.\ 6.~ * o.7t 3.<14 1.81.1 O.hS * B.JU\175 14 * c-;n 51 82 r;q.3 b. 1 * 1 • l 4 r;.so 1.Qq 0.77 * 1'),JU\J75 tc; * r;o tJ7 ~1 &o.~ "·' * 1.32 s.q3 ?.tn o.A2 * 22.J\J'475 16 • 51 c;IJ 1:\0 7?..7 1 ~. 1 * 1.1J9 25.33 4. 31 3.93 * ?9Jtl\17S t 7 * «;n sc; 1q ~').9 5.b .. 1.59 4.~c; 2.81 0.77 * 6.JUL 7'5 . 1 ~ * i?:4 c;q ttfl 78.3 12.9 * 2.29 16.!7 5.61 3.10 * 

GR•O'"' 

2St-'AV75 1? * 1 t>c; &15 &s.o o.o * 2.bt 2.61 2.bt 0 .•)0 * LJIJ"'7S 13 * sa 47 #,? 53.1 ~.t * 1.05 2.40 t.54 o.3o * tSJIJ\17" 1'5 * 1 f.S ~J bl.ll n.o * ?.43 ?.tJ3 ;?.43 o.on * 

ARf.A ;J HAM-vl()i\)1) AAV 

!)Aft V•M. * t f "ifi T ti ('fi'IA) * illf".}GHT (G) * STA~Tf"JG • * t-.' ,., I 1\• • MAX. AVER. S.f. * MIN. MAX. AVf.R. s.f". * 
IJf',.._, A fd< E 11 

.?ftAP1<75 7 * 6'\ '' 
,, ~t.l.l 4.2 * o.Jt 2.06 0.63 o.2b * ~7APij7,;; ~ * q '~ 'itt 4i?.J r-.1:1 * 0.34 1.4'; 0.71 o.at * 1P1AV7'i tO * so 3/J oo -~ 7.9 '·q * o.?~ ?.35 0 ·''q o. :~o * 1 ,J II \17 r; , ~ .. ')Lt ~~ 6i4. r:,o. t..l t:-.11 * 0.55 3.?1 1.2~ 0.')3 * AJU\J75 1 " * ~0 '"'\? 1\4 73.~ , '-1. 0 * 1.16 tP..~S 4.67 3.47 * 1c;JtJ'J7c; tS • 100 1.1!, .. .., 5o. I 7. 1 * 0.7H 7.25 t.Afl 0.92 * 22,JIJ"'7S 16 * 7 'iA ,.., f'H.7 ';.2 * 2.06 s. 1 1 .S.54 n.qo * 2qJUN75 t 7 * " c;7 fl{l ~".o ~.n * 1 .• 82 5.30 1.(H 1 • 1 8 * fiJUL7r; 1~ * p; b' 124 81~. 2 18.R * 1.qs 16.20 1,.23 4.37 .. 

0~ ANGF 

20APR75 7 * I· tJ e ~e 41).0 o.o * o.l\2 o.A2 0.82 n.oo * 
G~·OP 

tJU'\175 
1. ' * J ~7 47 1.11.0 o.o * 0. q ~ o.cn O.Q~ o.oo * l\JU\17~ 1. tt * ~ (<,0 q7 70.n to.c; * 1.9q 9.25 3.7~ 2.12 * 
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TARLE q ( CO!'t T l 

LFNGlH fll\1,., ~A~FJGHT nF (t-;Ur,• F~V SI\MPlF:f> 
AY t?.O FATHOM PURSE SfTI\JF t i\1 THE. NEARSHORE Af.olfA 

ARFA ' FtV!:. Fll\lGf:R I SLANI)S 

!)ATE IIIII< * lf-"IGTH (r-IM) * WE:IGHT (G) * S1ARTII\IG 14 * N MJN. MAlt. AVEQ. s.E. * MTt\1. ""J.IX. AVER. S. E. * 
Ut..IIVIARK!:.U 

&APR75 5 * 2 '54 3b 35.0 1.0 * 0.38 0.£17 0.42 o.os * 204P~7S 7 * t ~~ 3A 38.0 o.o * o.at 0.41 0.41 o.oo * ?7AP~75 8 * 1 3q 3<i 39.0 n.o * o.so o.so o.so o.oo * tt'1AV75 1 0 * t ~7 '57 37.0 o.o * 0.4b O.l.l6 o.ab o.oo * 8JU\175 HI * 21 57 85 72.1 7.3 * 2.01 &.h6 a.3b 1.32 * tSJUi\175 1 r; * so c,r; A7 65.1.1 6.A * 1. 58 b.ae 2.89 1.01 * 22JU'II75 16 * 2A t-7 9a 75.~ "·1:' * 2.90 8.69 LJ.A1 1.43 * ?9JU·\175 1 1 * 2 h1 73 70.0 ~.() * 3.22 4.18 3.70 0.48 * cJUt..7s 1 ~ * 20 70 107 A9.1.l 12.8 * 3.22 12.92 7.76 3.26 * 
GR•OR 

15JU\175 1 5 * 1 71 71 71.0 o.n * 3.66 3.&6 3.h~ o.oo * 

ARI-A t.l S~AW:f. lSLAI\JD 

OATt. INK * U· t,r; TH (MM) * r.fJGI-IT (G) * STARTJ!\tG ti * t,i Ill. I"' • ~~All • AVFR. S.E. * MIN. M~X. AVER. s.E. * 
Uf\IMARKEI! 

1A"'1AV75 1 1 * 7 :lol.l £11 37.6 2.4 * 0.2(1 o.7o (l.l.l7 0.11 •• 
AJU\i75 1£1 * c;o r:;..7 1 0 7 71!>.7 12.0 * 1.56 tt.7P. 4.Qll 2.3Q * 15JU\175 1 s * 50 5P Q7 72.A "'·" * 1.56 l'.q2 3.80 1.15 * 22Jl.l\175 lh * 1? 71 136 113.0 20.0 * 3.&3 27.P.h 1h.IJ1 7.P.4 * 2QJU\l75 1 7 * £13 c;~ 1 ~5 qq.b tf,J • 3 * l.P.R 2'5. 1 b 10.b0 a.2A * hJIIL75 1 A * 1 .s e.s 1 1 3 Q2.8 ta.7 * 2.37 13.55 F\.22 3.3/.l * 

Gw•OP 

15JUi\J(S 15 * 710, 7A 7A.o n.o * 4.~1 4.31 4.31 o.oo· * 
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fAjo(lf 9 CCMIT) 

lf"-Glti AND Wf H;~T OF CHU~ f"RY SAMPLED 
!H 120 fATHOM PURSE SElNf p,t THE NfARSHORE AREA 

~Rf A ~ LOCK BAY 

r)A TF •fi j( * u: I'J (; T H . ( M M) * ~~EIGHT (G) * STAIHII\IG II * "' l\lt}N• MAX. AVfW. s. t. * 1>1IN. MA)(. AVfR. s.E. * 

m.t'-1A~I<f D 

20APR75 7 * ~ -~~ ac; 42.4 2. '7 * o.a4 o.st o.&c; 0.15 * 2J APIH5 M * 16 \& '*~ 39.? 2.2 * 0.37 O.IH ().1)1 o.to * 4~AV7S 9 * 1 l, 36 Jf,.O o.o * o.ao 0.40 o.ao o.oo * 2~·~A 't 75 12 * !l 57 72 (., J. ~ b.IJ * t.~q IJ a 15 2.71 t.on * RJU\171) 1'l * so 1.&1 U4 1>7.110, '· '·2 * 0.92 11.72 1.35 2.25 * 15JlJ'\17~ '" * so 43 77 60.~ ~-q * 0.67 4.~1 1.92 o.eq * ?.2JUI\I7'j 16 * 100 c;J tr;& 76.n ~~-~ * 1.U? 42.48 a.Ro t.a.ns * 29JU\175 11 * 3\ l'lb ttr; ~~-~ 10.7 * 2.73 1').19 S.9a 2.bO * 6JUL75 tR * sn n? l 1 t <)0 • A 10.2 /( 2. 11 l3.A7 7.b& 2.44 * 
GR•OIJ 

RJU'\17Ci 14 * ' 71t 74 71.&.0 n.o * 4.11 iJ • t 1 4.11 o.oo * 1 SJIJ'\175 15 * 1 h#, && 6b.O Cl.O * 2.33 t?.33 i?.J~ o.on * 22JU\i7C, ,,.. 
* l -.~ ~R &~.o o.o * ?..Ab 2.86 2.1\& o.on * 

ARf t. ~ Ot:~CANSO RAY 

DATE t.K * LfruGJH (MM) * wflGHT (G) * STARTJ~G • * ~; ~]fli. Ml)ie AVfR. s.E. * MI~ • ~A)(. AVE'R. s.E. * 
llf'!MA Rl( f n 

JOMAq75 , • ~ 42 IH U2.r; o.l) * 0.79 0.79 <'.79 o.oo * bAP~7'i s • )#.'I 3#.'1 47 J<».IJ ?.q * o.Jt o.~o o.«as o.ta * 1JAP~7'i ,., • fH \7 ~~ ut.b Jj.' • 0 •. ~8 t.Ra o.t>ta 0.28 * ?7AP~7C:, ~ • ;, J7 42 3~.s 1. 7 * 0.3~ o.sA o.ac o.oo * 11MAV7r; lt' * ,.,~ 

'~ '*S J7.Q l.b • <'.31 o.~a o.43 o.oq * 18~AY75 " • c;o .41i 7R IJ&.1 ~.1 * 0.41 4.5~"> t.02 o."q * 25~AV75 12 * sn IJ~ 81 53.8 7.1 * 0.6£1 LI.8R 1.45 o.et * 1JU~7r; 11 * 50 IJ~ 89 St?.o ., 1 * 0.59 7.18. 1. 35 o.qB * 8JU"7r; til • l}fl r;o ~5 70.? 10:4 • 1.19 10.20 J.9t& t.Qq * tSJU\175 15 • 34 ~7 84 61-1.1 Q.t * 1.0~ ~.9r; 3.38 1.42 * 22JU'175 lb * lJ f..\ en 78.3 Q.J * 2.RO 10.9? S.b~ 2.12 * 6JUL75 1~ • 1 fo\ ~J t~J.n o.o * 2.85 2.85 2.8r; o.oo * 
G~En· 

13AP~TS , 
* J7 40 ~-.7 t.2 * O.l.lO o.~.d o.4& o.or; • 

GR•Of\1 

t1MA'f75 1(1 * -~ 37 JQ .~ '1. 1 o.9 * o.32 o.uo o.~7 o.o~ * JRMAV7~ 1 1 * Ci JA '"' ~1.9 2., * 0.43 o.qo O.bl.& o.t«~ • 25:14AV7') 12 * ' I)Q eJ b0.7 1.7 * 1.81 ?.tQ 1.q4 0.18 * t.J Ll\17'5 1 ~ * 1 ~'I !l4 su.o o.n * 1.'S8 1.38 1.38 o.oo * 1 r;.)Uf\1 75 t'S * I t<o1 61 t~7.o ().0 * 3.27 3.27 3.27 o.oo * 

' i ~ 
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TARLE q c c fl!\Jf) 

LFNGTH ANn ~ElGHT OF CHiilll F~Y SAMPLED 
RY 120 FATHOM ._,URSE SflNE I~ THE NFARSHORF. ARE' A 

ARf A 7 HARMAC AREA 

I) ATE w~ * Lf.:.;\Jr;TH (MM) * 1-iflGHT (G) * Sl'ARTING • * 1\1 M I t-.1. :lilA X • AVER. S.f. * MIN. 1-AAX. AVER. S.E. * 
liN~-AARKF: D 

20APR75 7 * 2 3tJ '3A 3&.0 ?.0 * .o.,o 0.39 0.34 0.04 * 27AP~75 R * 2, 35 49 40.& '3.6 * o.3£l 1.07 0.58 0.18 * 181o1A't'7'; 1 t * ~ 1 'Q 78 48.4 7.A * 0.56 t1.71 1.22 0.79 * 25~AY75 1 2 * so tJA 90 6 r, .£1 9.2 * t.ns 7.62 2.62 1.2q * tJUi\17'5 1 3 * 50 lJ3 93 r:;r;.Q 10.7 * 0.70 F\.11 1.97 1.41 * 8JIJ\J75 14 * so IJI-. ~4 f,ti.O 9.7 * 0.94 5.QO 2.81 1.31 * 22JU'J7S lb * 1.00 IJ? 101 59.7 9.Q * 0.74 11 • ~2 2.25 1.43 * 29JU'I75 1 7 * C.,O ,4 1 1 b 7P..4 12.2 * 1.49 16.22 4.96 2.66 * 6JIJL7S 1 ~ * 20 71 110 97.q q_q * 4.10 12.8\ 9.1 s 2.&5 * 
RfO 

?7APR75 ~ * 1 ll4 41.1 114.0 o.o * ().71J o.71J 0.74 o.oo * 
GR•Oh' 

1A•'-1AY75 1 1 * 1 ')l_) 52 t;?..O o.o * t.as t.ar; 1.£l5 o.('IO * i?5~AV75 1 2 * 1 r.,] '57 1)7.0 1').0 * 1.49 t.a9 ' .ll q o·. oo * 1JIJ~7'5 13 * 1 t,b 'lb 56.0 o.fl * 1.75 1.7'5 1.75 o.oo * 8JU 'H5 1 4 * ?. h1 I,Q ,s.o 1.() * 3.28 3.30 3.29 o.ot * 

AR!:A p, F ALSt !\lARROw$ 

1ATf !Nk * LF ~•GTH (~M) * WFIGHT (G) * START"ING "ti * N ~IN. ~"~AX. AVER. S.E. * 1-1 I 1\i •- MAX. AV.E R. s.E. * 

llt-.•MAqKEP 

?7AP~75 ~ * 43 3~ hS tJ5.2 h.7 * o.so 2.55 0.91 o.st * tJU\175 13 * 1 01 C:,l- QS 71.9 7.9 * 1.58 8.74 :3. QIJ. 1.-36 *· 
AJUi\175 lt1 * ')(I r:;q 10'; ~3.5 1 C"l. 7 * 1.97 1?.94 6.&3 . 2.57 * lSJU-475 15 * so ~7 ULJ 71.7 1 1 • h * 1.A7 1~.ap. '5.22 2.7b * ?2JUiJ7'5 16 * c;,o t;7 127 ~1.1 13.A * l.Sb 16.32 s.5o 3.22 * 29JU'H'5 17 * so c:;3 1 3/J ~2.6 17.~ * 1.LJ7 25.31 6.c;;1 4.95 * 6JI.JL75 t ~ * so r;.,] 11'5 .90.2 14.~ ., 1.85 t7.h0 8.14 3.&4 * 

Gl-<•0~-' 

15JU\175 1 5 * #')Q bQ 69.0 o.o * ,.so 3.5.0 3.50 o.oo * 
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lAFiiF Q (C0 1\Il) 

t F" 1\;f' T h AND wE lG .. H OF CH 1J'~ FRY SAMPLEO 
~v 1&>0 FATHOM PliRSf:: Sf INf 11\1 THE NFARSHORE A~EA 

A~f A q HOAT 1-iARFHlR 

!.)AT£ t~K * Lf~;(.,;ft; (MilA) • WElGI-iT (r.) * STARTTNG - * "' M J 1'. • lirA)(• AVER. s.E.. * MIN. MAl(. AVE.R. s.E. * 
lii\IMARkf:l) 

27APR75 ~ * 7 31 5/J IJA.3 h.n * 0.31 1.51 1 • 12 0 • .37 * IJMAY75 q * ~ 19 l.ll LIO.O 1.0 * o.st O.h8 o.sq o.oA * 1 JU.\17-, 1 l * 3? t;q 11 s f'f4.4 11. q * 1.96 13.24 h.,_s 2.59 * t SJU\1715 t5 * 110 t~O 1i)7 cr~. (l 15.7 * 2.23 i?3.ttR 9.00 4.h3 * 2?JU\J75 lb * 7 St~ 10~ 75.9 1c;,.o * 1.33 13.19 4.74 "S.57 * iH~.JU\175 \7 * 80 ~, 145 Fl>~.ll 14.7 * 2.Al 34.71 ~.1Jol 5.06 * 6.JUL75 ·~ * r;o 71 110 Qb.U P..2 * 3.69 13.3~ 9.24 ?.30 * 
Gh' ... OR 

15JLL\17c; ,.., 
* .. 7~ t 1 q RP..O 15.7 * :S.b~ 1R.31'\ 7.99 4.87 * ?9JU'J7c; '7 * 1 SJ.P. lilA R~.n o.o * ~.29 b.29 ~ot.29 o.oo * 

ARf. A 1 i) JACK POJI".IT 

()Alf II'! j( * l ~ f\l(_j 11-i (~f-'1) * IAIFJGHT CGl * STAIHT~1 G n * ~; MlN. MA)C• AVE!ol. s.F. * MIN. (IIIAX. AVFR. s .f .• * 
Ot-JMARKfn 

27APRI'i M * ~n ~2 5~ 39.3 4.2 * 0.29 t.Sb 0.1)~ n.23 * 1P~AY7r., 1. 0 * 1 lt.! 3~ :s~o.. o o.o * 0.35 0.3" 0.35 o.oo * 18~A\'75 t 1 * a t.1 '13 '3Q.-'i ?..2 * 0.39 o.At o.sr; 0.16 * 1JUI\J75 1l * Sf' "' 73 S8.1 ~.7 * o.ba 3.71 1.9! o.ss * AJU\17'5 lt! * 12 tH ~c; 5b.7 ~.'3 * 0.99 2.Q2 t.9r) 0.62 * tl?.JUl\17") ,, 
* 1Q "t7 qq 7~.a 11 • ? * 1.85 8.99 3.9n ?.Ol * ?qJU'\175 1 7 * 12 57 8A t-1.P. q.2 * t.RS 1\.13 3.7Q 1.8? * bJUL7'3 1P. * lP. r.;'t 125 1S.2 14.5 * 1.~4 17.14 4.Lil 3.32 * 

GR•O~ 

1 JU ''7" ,., 
* 4;.1 57 S;?.c; 4.5 * 1 • 0 1 2.03 1.52 o.st * 
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TARLE q ( r ("'' T ) 

Lfi\JGTH ANI') WEIGI-iT OF CHU"'' FRY SAMPLFD 
AV 1.?0 FAT~(JM PU!OlSE SFJf\lf If\ I THE t.tE ARSHORE AREA 

AR~A 1.? NF:NCASTLE ISLAf\10 fAST 

DATE ~;j( * LENGTH (MM) * I"E.lGHT (G) * STARTING # * 1\1 M T 1\1. ""AX. 4VER. s.E. * ,,., J N • MAX. AVER. S.F. * 
IJI\tMARKf; n 

13APR75 1-l * 3 "t,7 ~9 3R.3 o.q * o.ao o.so n.a4 o.o~.& * ?7AP~7'5 k * ? 37 1.11 3q.o 2.(1 * n.40 0.49 0.44 0.05 * 8JU\J75 lf.i * 11 4U 70 57.5 8.8 * O.QQ 4.35 2.22 1.09 * 15JUN75 15 * 5() 59 9b 7~.(1 R. 1 * 1.~2 9.96 4.43 1.75 * 22JlJI\J75 16 * 47 57 116 71.'3 A • 'J * 1.83 15.23 3.~3 1.88 * ?9JU\J75 1 7 * 36 et l'H~ f'A.I:i 11.4 * t.Q7 12.1~ fl.q3 2.55 * 6JUL75 1 8 * 3 6'3 80 71.0 7.n * ?.87 ll.39 3.60 O.h2 * 
GR•Oj.:( 

15JU~7'5 lS * ? 70 72 71.0 1.0 * 3.80 3.98 3.AQ o.oq * 

ARfl\ 1 3 OEPARTU~f RAY (SOUl~) 

DATE •'"'K * LFi\IGTH (MM) * WEIGHT (Gl * STA~TtNG • * f,i ~ 1 "'. !VAX. AVE-I-I. S.E. * MIN. MAX. AVFR. S.f. * 
IH.iMAI-lKtJ) 

?OAPR75 1 * 17 '~ 51 42.9 3.2 * o.ao 1. 25 0.70 0.19 * 18MAY715 11 * so 37, b li' 46.2 b.O • 0.39 ' 2. 35 0.95 0.45 * 25MA't'75 t (l • 50 41} 79 49.2 e.l * 0.56 a.s2 1. t 5 0.61 * 1Jll\J7'; 1 3 * 50 /JIJ 115 57.3 to.e * 0 • .79 16.21 2.15 2.21 * 8JU!\1715 Ul * 15Q 3'f 88 59.2 7.J * 0.54 . b. 71 ?.08 o.q" * 1SJUl\175 l5 * '30 47 72 6?.4 s.q * 0.87 3.no 2.35 0.69 * ?.?JU\175 , 6 * . '50 lJQ A~ n4.o ~.'3 * 1. 1 0 n.68 2.58 1.17 * ?9JU\J75 1 I 1t· ?5 t;t 68 58.R 4.'3 * 1. 17 3.03 1.q2 O.llll * 6JUL7r:; 1 ~ * 5 ~Q R6 67.6 q.s * 2.19 7.23 3 •. 64 1.8t> * 
~ED 

1RMAY7r; 11 * ·t b9 bq 69.0 o.o * 3.15 3.15 3~15 ,o.oo * 
GR•OP 

?5"1AV7'i 1?. * IJ tJ" 'i3 ll9., 2.9 * o.~q 1. 30 1.07 0.17 * 1.111\175 1 3 * r; s·n ~-\'; 51.b 5.9 * 1 .• 20 2.83 t.9r 0.61 * 
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T A•<\Lf: q ( C il i,J T ) 

l.fl\tGTH ANO ~EIGHT OF CHUM F~Y SAMJ.llEO 
liV t~, f' A lf1011A PUR SF SFtNf }i\! THE NEARSHORE AREA 

ARfA tf) PlLOT RAY 

DATE. I'I'K * Lt-NGTH (M~) * ~tfJGHT (G) * STARTI"-IG Ji * "' Mff\;. IIIIAK. AVt_P. S.f. * MII'J. MAX. AVER. s.E. * 
111\'MAPKE: ll 

1JAPR7r, to. * q '" 3A J6.~ 1 • 0 • 0.3~ 0.51 o.a? o.o4 * 20Ag~7c; 7 * 5 ~ .... -~~ 37.2 t.n * 0.2Q 0.415 n.3A o.oo * IJ\1AY7r, q * ? ~ .... lib 46.0 to.o * 0.42 1.6£1 1.03 O.ht * 1~'~~~AY7r:; t 1 * 7 1.7 Q~ ao.q 3.1 " 0.33 o.~'J 0.57 o.tn * AJU'J7r; lll • c;o tJq AQ 66.0 10.0 * 1.12 b.q4 3.00 1.35 * 15JU'I7'i 15 * c;o S3 f37 70.b R.S * 1.38 o.sq 3.3Q 1.24 * 2QJU"75 1 7 * 7 ~5 q?. 77.q 7.8 * 3.27 8.Q8 5.58 1.73 * nJIJL75 1~ * 4 1b Ab A2.~ 4.0 * 4.66 c:;.qc; 5.24 0.46 * 
GR•Ok 

ti~MAY75 t1 * 4? 42 42.t1 o.o • 0.63 o.t-t"\ 0.63 o.oo * 

. -
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TAkLE 9 ((11'\;l) 

Lf\IGTH Al\,p v. E l £~ H T OF UN!VAiJKf.O Ct-tUM F~<Y FWO~ ALL. AREAS SAMPLED 
AV 120 FATHOM PUP Sf SE J I\1E JN THE ~JE APSHORE AREA 

~ATE ~'>'K * LF'\IGTH ( M!-1) . .. v"ElGHT CG) .. 
STARTJI\IG • * N M }I\: • ~Ax • AVFR. s.E. * MTN. ~AX. AVER. S.E. * 
30MAR75 4 * 2 ll? t13 4?.'i (1.') * 0.79 0.79 0.79 o.oo 1t 

6APR7S I) * H 32 49 40.9 c;;.o * 0.31 1.23 0.6~ 0.30 * 
13APQ7c; h * en 3C:, c;q 1.11 • 0 «., * 0.3A 1.84 0.61 0.27 * 
20APR75 '7 * 15~ ~~ 63 Ll0.7 3.6 * 0.29 2.1'lb 0.59 0.21 * 
;>7APQ71:j P, * ?50 32 6'5 1.10 • A " • 1 .. 0.?9 2.';5 0.62 0.33 * 

4MAY75 9 * b 3h c;o 1.1(1.~ 7.0 * 0.31 1.64 O.bh 0.45 * 
11·~AY75 1 0 * 142 33 6f'l 37.7 ?.7 * 0.2~ 2.35 0.4'; 0.19 * 
1A'I.1AY7':1 1 1 * 209 ,£1 7P. 46.9 1.7 * 0.29 Ll.7t 1.07 O.bb * 
2S~·UV7S 1 ? * 205 40 90 r:;a.s 9.? * 0.53 7.62 t.6Ll 1.07 * 

1JU\J75 1 3 * IJ67 3Q 1 1 r; 60.8 1,1,.6 * 0.55 u_,.21 2.r;R 2.02 * 
8JU'\17<; 14 * 52tJ 34 11'-' 69.0 13.2 * 0.54 18.65 3.72 2.53 * 

15Jll\171) 15 * 644 ll3 1?.7 71.3 1~:-.o .. o.n7 23.48 4.27 3.52 * 
??JU•\175 lt- * 484 Ll2 156 71 • q 1!:i.2 * 0.71.1 42.£48 t1.20 3.92 * 
?9Jl.J\175 1 7 * 3<n 51 1£15 A 1 • 5 1h.Q * 1 • 1 7 3ll.71 6.17 ll.3tl * 

oJUL7r:; 1 p. * 272 r:;r.; 1?5 RFi.R 1 4 • 4 * t.hiJ 17.60 7.54 3.39 * 
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TA~Lt. 10 

LE~GTH ANn wfJGHl OF IJI\aMARI<EO CH[f\lnQI< FRY FROM ALL AREAS SAMPLED 
RV 1?1} fA fH0114 PU~SE. SF I f'.if t 1\1 THE NEARSHORE AREA 

D a Tf ~I( * LFNGTH (flAM) * WflGHT (G) * STA~Tli\1(; tl .. "' M 1 f'.t • MAlt. AVflol. s .f. * MI!"\1. MAX. AVER. s.E. * 
27AP~75 ~ * ~ ~7Q J05 292.0 t,.o * o.oo o.oo o.on o.oo * 

4MAV7S 9 * 7 1'\.S J~O 285.9 b~.o * 2~.00 28.00 2A.OO o.oo * 
ttMAV7" , 0 * ?. liJt 291 ?lh.O 715.0 * ..S0.75 30.7') 30.75 o.oo * 
1E'MAY75 t 1 * "" us tts.n o.o * 17.19 17.19 17.19 o.oo * 

tJU\175 1 ~ * 11 ttn 1&;0 132.9 Q.? * t 7. t 1 36.96 26.34 1;,.70 * 
BJU~75 ttl * 2 127 t4~ 13~.0 A.o * ?.8.35 35.1i? 31.73 3.3A * 

15JU'\J75 1':1 * c; 9C, , 71 t3:s.o '\0.() * 9.80 fto.92 33.41 21.50 * 
2i?JU"J75 16 * 21 1M PH~ 114.~ 31.A * a.9'5 74.n7 21.61 20.53 * 
2qJU'J7'5 1 7 * 3b 7U 200 11')3.5 27.5 * 'l.58102.30 17.3ti 19.h7 * 

i'IJUL.7S til * \1 7, HHJ Qt.r; 1 3. 1 * '1.61 36.3~ 10.58 5.60 * 
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TAHLf 11 

LENGTH A ~JD ~<~~f:U;HT nF IJI\IMARKff) CHUM FRY FROM ALL AREAS SAMPLE I) 
RY Tv.O !-\QAT T R to "':L S IN THE l\!FA~SHORF ARfA 

DATE I~JK * U: t-.H;TH (Mt-A) 1t. ~fiGHT CGl * START.lNG tl 1t. f-.' ""ll\1. MAX. AVfR. s.E. * M lilt. MAX. AVER. s.E. * 
6AP~7.:; , 

* 7 3&:, 1.10 37.1) 1 • C) * 0.?5 0.1.11 0.33 o.oo 1t. 

l.IMAY7') Q 1t. ?3 "1,3 .,~ 1!2.? b.S * 0.26 1.73 O.b7 0.38 * 
1JU\175 1 3 1t. 1? /~Q ~q ot.Q 10.3 * 1.40 1.na 2.61 1.55 * 

?QJUi\175 1 7 * q ~0 1 0 7 A2.b t?.Q * 1 • 25 t 3. 1 b 6.?~ 3.22 * 
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lt\Hlf 12 

!V' f.: A 1\t L f 1\ G l ~ A N f) :l't E T G H T (1 F G ~ t F I· '• 0 P A N G t: M II R K t: 11 F IH 
(Aj.lTlJRFD }t\: T~f. t\Jf.ARSHORf HY l)}fFFI<Ef\iT (.;fAR lYPFS 

h F A o• S 1:: I 1\1 t: S 50 Fl''l P.S. t?o Fr-1 P.s. 
I) AT f •' t F K 1\t ~,, t. A t\J S • E • * 1\J ~·fAN S.E. * ,_J M fA I'J S • f • * 

Lfi\Gl~ * l F l\1 c; l H * LEf..iGTH * 
27AP~75 ~ * ? ~~.o 1 • I) * * li\>1AY75 q 8 ,6.h 1. 3 * * * 11"'1AY7t; 1 () 109 3.,. 'l, ?.5 * 5 ll 0. b 4.9 * 3 37.7 O.Q * tAMAV7') 1 1 20 ll!l.M s.o * 1 ~ 114.0 4.9 * 1 1 t! 2. H ~. 6 * ?5MAV7'5 t? t2 11 3 • ., ':\.8 * 1 6 47.1J 4.8 * 9 55.7 6.4 * 1JU\17S l.S * ;.>~ ,,.'5 ~.5 * l.li.J 5'3.5 L.l.b * ~J\1\!7') 1 1.1 * 1 q ',fl.3 'i.9 * t ~ b9.S 8.6 * 15Jll:V7~ 1 c:; * ? hO.') 2.5 * 16 7P..A 14.~ * ?2JI.J\17') 1 1- * 6 "Q·() 6.6 * 1 t,P..O o.o * 29.JtJI\j 7C, t7 * * 1 8~.0 ''' (}. 0 * 

RfAf.H ~F. J ~H:: S 50 F r~ P.S. 120 Filii P.SS 
IH Tf 1111f:f:':K f\j Mt A~· s.E. * 1\i Mf A~~ S.f. * 1\1 MEAN .F. * w f T i;H f * ~tiGHT * \>4F I G~T * 

27APR75 A *· ) n.47 n.o2 * * 4'~~~l\V75 Q ~ I'). l!/) o.o7 * * * t1MAY75 t 0 tll9 0 .l.lll 0.11'1 * 
., o.l-4 o.2R * 3 0.37 0.03 * 1A....,AY7') t 1 20 I'). tll.l n • .H * 1H n.~i.l 0.31) * 11 0.71 o.?7 * (?')MAV75 t?. 12 o.~l 0.29 * lh t.oo 0.38 * q 1.5~ 0.~5 * 1JIJ\175 

1 ' * ?~ t.flf\ 1. 0 t * 44 1. 5 '7 0.43 * P,,JII\17') 1 4 • 19 2. 1H f'l.b9 * 1 3 3.55 1.72 * 15ll.J\J75 15 * ? 2. 21~ 0.34 * 1 ~ 5.70 iJ e 1 b * ??JU\17'5 16 * b 3.3~ 0.90 * 1 2.R.6 o.oo * ?qJU'\1715 1 7 * * 1 #,.?9 o.oo * 
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TARLE 1 ~ 

SlH nF lli·ARI<fD CHUM FwY ON THE fv1 UDFLA T 

M~AI\I * * * DAYS AT * Lfi\:GTH * WEIGHT * DA H DAY LARGF N * ~11\J MAX MF A~,j S.E. * MJN t-4A)( MEAN S.E. * 
RUJt 

?6MAR71) A'; 7.3? 1 * ~q 39 3Q.I) o.o * o.s1 0.51 o.st o.oo * 2APR7C:, Q2 14.,2 2 * Ll\ IJ 5 43.() 2.0 * O.b? 0.83 0.73 0.10 * 11APP75 t () 1 23.3? l * 50 50 so.o o.o * 0.68 O.bA 0.68 o.oo * 17APR75 107 2Q.32 1 * 47 47 47.1') o.o * 1 • 0 1 t. 01 1.01 o.oo * 
OIUNGf: 

26MAR7, R'1 t • 0 0 2 * 35 3P 3h.~ 1.5 * n.32 0.47 O.LIO o.o1 * 2APR7<; Q? 2.0Ll 1 * v~ 38 3A.o o.o * o.£11 0.41 0. tU o.oo * 9APR7S qq 9.04 l * 38 ~8 3~.0 o.o * 0.49 0.49 0.49 o.oo * 11)APf.<7'i too 10.04 b * ~Q i.lll 42.? 1.8 * o.aq 0.83 0.64 0 • 1 1 * 1tAPP7') 11'1 1 1. 0 /,! 12 * '7 147 41 • Q 2.5 * 0.48 0.~8 o.flti 0.12 * 17APhl75 107 17.04 1 q * 43 52 IJ A. i.l ?.ll * o.JQ l.tiO t.oq o.tb * 24APR7':o 1 1 Ll 24.04 t * 53 53 ';3.0 o.o * 1.7Q 1.79 1.7Q o.oo * 
GREf:.f\' 

10APP7'; 1 (\ !) 2.'15 q * 3Ll 1!0 37.P. 2.0 * O.LIO O.h8 O.ll9 o.oq * 11 APtOS 1 01 O.?H 1 3 * 37 1.11 39.4 o.q * 0.3R O.')C) 0.48 n.o4 * 1 7APtn5 1 0 7 6.?8 21 * 3Q Ll7 tl2.~ 2.3 * 0.48 1 • 1 0 o.7fl 0.14 * ?IUPF(75 ' 1 4 13.::>~ tJ * 41 47 1.15.0 ?.ll * 0.61 1 • 1 1 0.68 0.18 * 1~AV7') 1 2 1 20.28 2 * 05 tl8 L&h.~ 1 • 5 * O.QS 1.38 1.17 0.21 * RMAY7r:; 121:\ 27.2H 1.1 * C,? "b 53.~ 1. 5 * t.tt~ t.Q2 1.64 o.tA * 
RfD 

17Af.'~7r.;, 1 0 7 2.A.3 7 * 3l'l tn v~. ~ ?.1 * O.IJO O.h4 0.48 o.oa * ?4APf->7C, 1. 1 Ll ~.71 1 0 * 35 II 1 3~.r:; 1.6 * o.tlo 0.61 0.'51 0.06 * \MAY75 1 2 1 1 3. 71 F\ * 37 ar.;; t.q. 4 3.3 * o.52· o.qq 0.77 O.Jb • ~MAY"T'=> 12H 20.71 7 * lt6 -:,t 1.1q.o 1 • 7 * o.q2 1.LJ7 1.21 0.18 * 
fil•OR 

2llAPP75 , 1 4 1 • '} q r; * 3n !J 0 l,7.h t • 1.1 * 0.3q o.sq O.Lib o.oA * 1~AY7C, 121 n.1q 1 * 3A 3~ 3~.0 o.n * o.o5 0.45 o.os o.oo * BMAY75 12A , 3. 1 q 4 .. 41 1.!~ 4l!.~ 2.') • 0.62 1.06 o.A'l 0.16 * 
GR/OR 

1'-1AY7t; 121 3.1r, 1? * 3ll 3q ~7.') t • 6 * o.:so 0.51 0.1.&3 0.06 * Rlv1AY75 12~ 6.73 22 * 33 I~ 5 tlf1.b 7.,.7 * n.:H o.q1 O.b5 0.20 * 11JMAY7S 1 v~ '.i.51 12 * 37 51 /J/?.1 -~ • R * n.so 1.51 0.76 0.30 * 16VIAY75 131::- 7.51 " * 3q 47 42.2 3.2 * o.r;c; 1 • 0 1 o.11 0.17 * 
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TAf\lf~ 11.1 

SJlf ()f CHUM FRV ll\1 li-IE ~f:ARSHOI-lf AREA 

~E. AN * * * IHVS AT * Lf"JGTH * V..ETGI-H * 11ATE. flA V t A ... (,f. N * M I ~I MAX MEAN s.E. * MJ ~I ~AX MEAN s.f. * 
OR A~tGE 

21APR7~ 111 .?1.fl4 t * 46 lJb ~b.O o.o * 0.82 0.82 o.~2 o.oo * 1"S11AAV7S t '\3 "~-04 1 * &q f,q ;,q.n n.o * 3.47 3.47 3.47 o.oo * 
r.RfH, 

t'5APR7S 10S ''·?.8 ' .. 37 1.£0 3f..7 1.2 * o.ao 0.'51 0.46 o.os * "SOAPR75 t?O 1Q.2~ 4 * 4~ IIA ac:;.~ 2.3 * 0.73 t.oo 0.87 n.t3 * 7'-"AV7t:; 127 i?~.i?A 4 * ':;3 57 su.s 1.5 * 1.4S t.AS 1.58 o.tn * 13!1.1AV75 133 32.2R 3 * 64 ,._q 6~.0 2.2 * 2.86 3.60 3.11 0.34 * t n'"'AY 7'5 136 3t;.28 2 * b7 74 70.5 '·" * 2.q~ 4.21 -s.sq 0.61 * 
I< ED 

i?9APR71) 11'1 t t • 7 1 1 * tliJ aLJ lJ 41 • 0 n.n * o.1a 0.74 o.7tJ o.oo * JnAPR7t; 120 12.71 7 * ~q 45 ll2.~ 2.1 * n.st o.qo o.&q 0.13 * 7MAV75 127 JC'-1.71 4 * 1.14 t;1 49.0 2.Q * 0.69 1.30 1.12 0.25 * ~""A¥7S 1 i?~ •' ' '20.71 ,. 
* 4A tl~ 4~.o. o.o •. 1.16 1.16 '1.·16 o.oo * tJMAY75 133 2S.71 1 • 1)3 5~ 53.0 o.o * 1.83 1.~3 t.83 o.oo * 22MAV7S 142 34.71 2 * o3 6q o&.o 3.0 * 2.aq 3.15 2.82 0.33 * I)JUI\175 t'i6 IJ8.71 1 * 91 91 91.0 o.o * 8.62 8.62 8.&2 o.oo * 

kl•Ok 

~1,.<4AV7'S 1~1 2#,.19 2 * 1)7 ~t c;q.o 2.0 * 2.03 2.51 2.27 0.24 * 
GR liH~ 

JOAPR73 120 2.47 2 '* 37 Jq :SA. 0 t.o * 0.45 0.49 o.47 o.o2 * AI¥1AY71) 128 ~<~.7, ~ * 35 59 36.6 1.3 * o.Jo o.so o.tJo 0.07 * 12MAY75 132 3.51 ' * 37 \9 '37. 7 o.9 * o.12 0.40 0.37 o.1n * 1 ~MAV75 1 ~ 3 4.51 35 * 33 4~ 51.7 2.8 * 0.29 1.07 0.46 0.15 * tc;MAV7r; tJS b. 51 43 * 34 5& 37.6 5.3 * 0.30 t.A4 o.a& o.?.3 * lot~AV75 11b 7.'it J& * ~s 41 37.1 t.b * o.2A o.6B 1).42 o.oa * ~1MAV7'5 \ 1.! 1 1..,.51 \2 * 35 54 42.3 s.o * o.38 1.&0 0.13 0.33 * 22-114AV7S 1U2 1~.1:!1 17 * 3~ '54 ll2.8 a.a * 0.37 t.llb 0.72 0.32 * 2'7'AAV7S 147 1 A .·S t ; · 1 & * JQ b~ 50.3 b.'; * 0.50 2.1q 1.21 o:. 4 6t * .?A'-1AV 75 1£18 19.5\ 1 4 * 1.10 &5 ~q.~ &.3 * o.u7 2.61 t.t2 n.52 * 29~AV75 tlJQ .?0.51 7 * ~4 LJq Ll\.3 6.0 * 0.39 1.20 0.70 0.31 * 3.JUN7S tr;u 2c:;.rst 15 * 4& b~ 53.7 s.r; * 0.91 3.45 1.59 o.5S * (lJIJ!\175 1")'5 2&.51 , a * 43 &2 ':\O.Q 4.8 * 0.79 2.39 1.3& 0.37 * 'iJUN75 t«;& ;>7.St 7 * 57 1Q 68.7 8.R * 1. 71 s.oll 3.4Q 1.33 * f,Jifl\175 1'57 2~.51 39 * 47 b~ 'ill • .? 5.2 * 1 • OS 3.39 1.&7 o.s4 * 9.JUI\I7'5 160 H .51 q * 51 bQ ';8.2 &.a * 1.29 3.30 2.01 0.75 • 1 O.JUI\I7S 161 3?.51 1 7 '* 'it 97 64.7 t 0. 3 * 1.40 9.25 2.93 1.76 * ti?JUN7S 163 .~t.J.t.;t 3 * 58 74 6S.3 &.6 * 1.71 4.11 2.7P. t.oo * I .~.Jl.li\1 75 164 ~5.S1 '\ * ~' bi't b4.0 1.4 * 2.44 2.8q 2.6b o.ta * 16JUN7C') 1,.,7 v~.~ 1 12 * b1 tlq Rt.R 15.6 * 3.27 18.30 &.sa 4.48 * t~,JUN75 169 4.10.51 6 * SR 78 ""·" 6.4 * 1.90 4.31 2.EH o.~4 * 2~JUI\175 1 7 tJ tJt:;.c;1 7 * SQ 7b 6~.9 6.1 * 2.14 ~.be;; 3.29 O.AS * :\0,1UI\t7S 11H 52.51 4 * . 1q 10? R7.A R.A * ll.Qfot 12.40 7.24 3.02 * 
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TAHLF 1 " 
R F. r; R r s s T n '" s L1F LllG ·JElGHT 0"' nAYS AT LA~Gt FOR FACt-~ MARK SERIFS 

~·1A~K :Ill/\ R K :\J SlflPF s.t. fl\ilFRCtPT S.t. X nAILY 
COLOR StkfFS 11\JCRF.ASE 

ALUf: "11()1-LAT " o.n?hq (),.00'16 •O.R47 0,.1024 2.727 

ORA\IC;t: •''Uf)F LA T R 0,.06?4 0,.0063 -1.031 0.0762 6.43q 
~ ,,,f ll "< SHORf. ' 0,.049? 0.0097 -0.991 0,.26q5 s.ow~ 
~ r:flMRti\:Fn 1 l_l o.oS2'l n.OOll~ -0.9~~ 0.08fiR 5.3qo 

GREF. \1 ·~ U i)f:" LA T 7 ().01.!31-\ ().l)()')c;;., •0.763 0.0765 Ll.477 
')(1 FM. P.s. " 0,.06?0 0. () 0 to\"' •1.02q (),.2?.75 6.396 .,, r A ~ s H n R F h 0.0621 O,.OOhC, -t..03~ n.t~51 6.407 

r. ll •.II ~ I :" F D 1 ~ n.o5tJ9 O,.OOl!A -n.RAll 0,.09td ').643 

!-iff) '"UilFLAT s 0,.0483 O,.fdl/Jt_, •0.906 0.0523 a.q4q 
c:;;n f-"-1 P.S. 6 n.OI-1<1 o.onur, -1.037 0.1301 6.386 

120 F'¥4 P.s. 3 o.os~n n.no~r, -o.qtb ().(I '17 0 h;,Ollb 
\:f. ARSHOk'F 7 o.ob?~ n.no~~ •1.038 O.OP72 b. 4,81 
c I I 'VIR 1 "' F [) 1 1 0,.06?.2 O,.fl0?6 -1.040 o.osq7 t-..IJtA 

HL·O~ v!lf!)FL~T 4 (1,.0536 0.01£17 -o.qs4 0.1076 5.506 
,,, E A ~ s H II ~ F 2 0.0641.1 -o.~hA b.6S2 

C n r>ll K 1 i\• f f) , o.of,72 n.orl7? .. 1.009 o.oqo3 t-.qst 
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Fig. 1. Map of the study area showing sampling locations. 
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MEAN LENGTHS & WEIGHTS 
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Fig. 2. Mean length and mean weight of daily samples of fry from the Nanaimo River 
between 9 March (day 68) and 20 May (day 140). 
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Fig. 3. Changes in the range in length and weight of fry captured each week in the 
Nanaimo River. 
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Fig. 6-16. Length frequency, and length-weight relationship 
for chum captured on the Nanaimo River mud flat from sample 
Week 1 (Fig. 6) to Week 12 (Fig. 16). 

Week 1 = 

Week 2 = 
Week 3 = 
Week 4 = 
Week 5 = 
Week 6 = 

9-15 March Week 8 = 27 April - 3 May 

16-22 March Week 9 = 4-10 May 

23-29 March Week 10 = 11-17 May 

30 March - 5 April Week 11 = 18-24 May 

6-12 April Week 12 = 25-31 May 

13-19 April 

Figure Symbols 

N = sample size 
B = regression slope 

A = regression intercept 
R = correlation coefficient 
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Fig. 17-19. Length frequency, and length-weight 

relationship for chum captured by beach seine in 

areas other than the Nanaimo River mud flat '·· 

during sampling Weeks 10 (11-17 May, Fig. 17), 

11 (18-24 May, Fig. 18), 12 (25-31 May, Fig. 19.). 
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Fig. 20-30. Length frequency, and length-weight relationship 
for chum captured by the 50 fathom purse seine between 
sampling Weeks 8 (Fig. 20) and 18 (Fig. 30). 

Week 8 = 27 April - 3 May 

Week 9 = 4-10 May 

Week 10 = 11-17 May 

Week 11 = 18-24 May 

Week 12 = 25-31 May 

Week 13 = 1-7 June 

Week 14 = 8-14 June 

Week 15 = 15-21 June 

Week 16 = 22-28 June 

Week 17 = 29 June - 5 July 

Week 18 = 6-12 July 
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Fig. 31~43. Length frequency, and length-weight 

relat·ionship for chum captured by the 120 fathom 

purse seine between sampling Weeks 5 (Fig. 31) 

and 18 (Fig. 43). Dates of sampling weeks as in 

previous figures. 





3.6 

2.4 

LJ 

f-
I 
LJ LO 
~ 

w 
~ 

z ~ 
_j . ~~ 

)( 

-0.4 

"' Jl 
-Lj 

X X 

3.C 3. r) 4.0 

LN LENGTH 

100 

75 

>--
L' 
2 
LJ_i 

I 
c~ 50 
LL 
0::" 
Li_ 

0 

·:w 
~-:J 

20 45 70 

Fig. 31. 

- 115 -

4.5 

(MMJ 

95 

LENG-TH (MMJ 

CHUM T PS 
WEEK 5 

N -- 31 -

8 - 3~50 -

A ==-13D53 
R =0~9388 

5.0 

120 145 170 





- 117 -

3.8 CHUM T PS 
WEEK 6 

2.4 N - 93 -

Cl 

B - 3a40 -
1-

A =-13a 16 :r: 
LO c_j 

1--4 R =0a9736 w Kx 
~ 

~ 

z 

/ 
_j 

-0.4 

-l. 8 +-. ----r------,.---~------. 

3.0 

100 

75 

>-u 
z 
LLJ 
=.J 

50 0 
UJ 
0::". 
LL 

·~ 

25 

20 

Fig. 32. 

3.S 4.0 4.5 

LN LENGTH (MM) 

70 95 

LENGTH (MMJ 

5.0 

120 145 170 





75 

>-
(_j 

z 
LL 
____j 

0 50 
Ll-.1 
(.):( 

LL. 

;;--..,._ 

or· 
c...:J 

20 

Fig. 33. 

45 70 95 

LENGTH (MM) 
120 145 170 





- 121 -

3.6 CHUM T PS 
WEEK 8 

2.4 N - 250 -

l:_j 

B - 3c28 -
t-

A =-12~71 I 
1.0 (_j 

1---< R ==Oc9748 LLJ 
~ 

z 
__j 

-0.4 

- L6 -+-. ----,------r-----r------, 
3.0 3.5 4.0 4.5 5.0 

LN LENGTH (MMJ 

75 

>-
u 
z 
w 
:=:) 

50 0 
w 
0:: 
L._ 

~~ 

')r-
c:_:J 

20 45 70 95 120 145 170 

Fig. 34. LENGTH (MMJ 





- 123 -

JJl CHUM T PS 
WEEK 10 

2,4 N - 142 -

(_j 
~-

8 3Q67 ---
1--

A =--14 Q 1 7 I 
l '0 (__]· 

f---4 X R =0e9252 LLJ 
~ 

z X 
_ _j X 

-CJ.'-J 

I 
-L6 

3.Q .3. r . .i 4.0 4.5 5.0 

LN LENGTH ( MM J 

lDO 1 

75 

>-
u 
z 
LlJ 
:=) 
0 50 
LLJ 
Q( 
LL 

~-

25 

0~~~~~~~~----~------~--~--~----~ 
20 45 70 

Fig. 35. 

95 

LENGTH (MMJ 
120 145 170 





3.6 

2.4 

c_j 

1-
I 

1.0 (_~ 
1----< 

w 
:z 
z 
_ _j 

-0.4 

X 
X 

-1.6 ' 
3.0 3. r:i 

LN 

75 

>-
u 
z 
w 
~ 

50 0 
l..LJ 
0::' 
L_;__ 

;;'--..~ 

25 

20 45 

Fig. 36. 

4.0 

LENGTH 

70 

- 125 -

4.5 

(MMJ 

95 

LENGTH (MMJ 

CHUM T PS 
WEEK 1 1 

N - 209 -

B - 3~22 -

A =-12~41 
R ==0a9758 

5.0 

120 145 170 





- 127 -

3.6l CHUM T PS 
WEEK 12 

2,4 N - 214 -

LJ 
X 

B - 3~22 -
I-

A =-12~48 ::r: 
LO Ll 

1--l R =0~9838 L.LJ 
~ 

z 
_ _j 

-0.4 

-LB...._, ----.,..... ---~---.r----....., 
::3.2 

75 

>-
L; 
z 
LLJ =) 
0 50 
l..L1 
(.}::' 

LL 

~ 

:w c:.:J 

20 

Fig. 3 7. 

3. Cj 4.0 4.5 

LN LENGTH (MMJ 

45 70 95 

LENGTH (MMJ 

5.0 

120 145 170 





- 129 -

3.6 CHUM T PS 
WEEK 13 

X 

2,4 ~~ N - 467 -

CJ 

B - 3e08 -
1-

A =-lle87 I 
LO 0 

1------l R =0c9904 LLJ 
.. Z 

z 
_j 

-0.4 
X 

- L 8 -r--. ---,------,----.------, 

3.0 

lOO l 
751 

>--
u 
z 
Ll_j 
) 
CJ 50 
LLJ 

. ,., -u::. 
LL 

~· 

25 

20 

Fig. 38. 

4S 

4.0 4.5 

LN LENGTH (MMJ 

70 95 

LENGTH (MM) 

5.0 

120 145 170 





Cl 

f--
:r::: 
Cl 
1-----< 

LLl 
~ 

z 
_ _j 

>-
LJ 
z 
I' I ".w 
:=; 
0 
L1 
0: 
LL 

~" 

- 131 -

3.8 CHUM T PS 
WEEK 14 

-'] ~ N - 599 (__. ., L.J -

6 - 3 Q 19 -

LO A =-12o32 
R =0o9887 

-0.4 
X 

-t. 6 +------.----....-------.-----, 
3.0 

75 

50 

2[~ _, 

3 c
. J 4.0 

LN LENGTH (MM) 
4.5 5.0 

0~--~~~~~~~~~~~~~------~----~ 

20 4j 70 95 120 145 170 

Fig. 39. LENGTH (MMJ 





- 133 -

3.f:1 CHUM T PS 
WEEK 15 

2.4 N - 644 
CJ 

B - 3 c 13 -
r-

A =-12 .. 09 I 
LO CJ 

f----4 R =0c9883 w 
~ 

z 
_j 

X 
-0.4 X 

- L 6 ;-,-------.----r------,-----. 
3.0 4..0 4.5 5.0 

LN LtNGTH (MMJ 

iOO l 
I 
I 

75 

>-· 
u 
z 
LLJ 
~ 
0 50 
LLJ 
(}( 

LL 

~' 

2[ :) 

2tJ 45 70 95 120 145 170 

Fig. 40. LENGTH (MMJ 





- 135 -

3.6 '(HUM T PS 
;I WEEK 16 
X 

-; ~ N - 605 (_ ' Lj -

LJ 

8 - 3Q09 -
r-

A .. -11 ~ 93 I 
LO c._j 

1---l R =0Q9912 w 
3: 

z 
_j 

·:0.4 >« 

- L 6 +. ---.---------,-----,------, 
3.Q 4.0 4.5 5.0 

LN L[NGTH (MMJ 

100-

75 

>-
u 
z 
w 
-=:J 

50 0 
w 
Q( 

LL 

~ 

25 

f 

o~~m~~~~~~~~~ill~IA~m-~~nm~~~n~ 
20 ?C 95 120 145 170 

Fig. ~1. LENGTH (MMJ 





- 137 -

3.9 £HUM T PS 
WEEK 17 

2.4 N - 393 -

LJ 

8 - 3a09 -
I-

A =-11a93 I 
LO LJ 

1---4 R Oa9909 w 
~ 

z 
_j 

-0.4 

- LB -+------.-,--.------.---
3.0 4.0 4.5 5.0 

LN LENGTH (MM) 

100 

75 

>-
u 
z 
w 
=:; 
CJ 50 
w 
0:: 
L.L 

~ 

-:w c:.:J 

20 45 70 95 120 145 170 

Fig. 42. LENGTH (MMJ 





- 139 -

:3. F3 CHUM T PS 
WEEK 18 

2.4 N -· 351 -

0 

8 --- 2~97 -
\-

A ==·-11 ~ 39 :r: 
l.O c_j 

r---1 R =0e9893 w 
-~ 

z 
__ j 

-l_L4 

I 

-[6L 
3.Q 3. r) 4.0 4.5 5.0 

LN LENGTH (MM) 

Fig .43. LENGTH (MMJ 





:r 
f--

~fil 
w 
_J 

z. 
a: 
w 
~so 

40 

- 141 -

MEAN LENGTH OF CHUM FROM 
MUDFLAT AND NEARSHORE AREAS 

+ MUDFLAT 
X NEARSHORE B.S. 
Z 50 FM P.S. 
Y 120 FM P.S. 
0 TWO BOAT TRAWLS 

~r-----~--~----~----~----~----~ 
0 3 6 9 12 IS 

TIME (WfEKSJ 

Fig. 44. Comparison of mean lengths of chum captured by different gear types 
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