
August 1984

Canadian Tec nical Repor of
Fisheries and Aquatic Sciences

o. 1301

Fisheries Research Branch
Department of Fisheries and Oceans
P.O. Box 5667
St. John's, Newfoundland A1C 5X1

D.G. Reddin

Resu ts of Atlantic Salmon Tagging
Study in iramic i Bay,

e Bruns ick



Canadian Technical Report of
Fi herie and quatic cience

Te hnical report contain cientific and technical information that contribute to
e i ting kno ledge but hich i not normally appropriate for primar ' literature.
Technical report are directed primaril to ard a orld ide audience and have an
international di tribution. 0 re triction i placed on ubject matter and the erie
reflect the broad intere t and policie of the Department of Fi herie and Ocean,
namel ,fi herie and aquatic cience.

Te hnical report may be cited a full publication. The correct citation appear
abo e the ab tract of each report. Each report i ab tracted in quatic cience and
Fi herie b traet and inde ed in the Department' annual inde to cientific and
te hnical publication.

umber I 56 in thi erie were i ued a Technical Report of the Fi herie
Re ear h Board of Canada.
Environment. Fi herie and
Techni al Report. umber
Environment. Fi herie and arine er ice Technical Report. The current erie
name as changed ith report number 925.

Te hni al report are produ d regionall but are numb red nationall '. Reque t
for indi idual report will be filled b the i uing e tab}" hment Ii ted on the front co er
and title page. Out-of- tock report will be upplied for a fee b I commercial agent.

Rapport technique canadien de
cience halieutique et aquatique

Le rapport technique contiennent de ren eignement cientifique et te hni
que qui con tituent une contribution au connai ance actuelle, mai qui ne ont
p normalement approprie pour la publication dan un journal cientifique. Le
rapport technique ont de tine e entiellement a un public international et il ont
di tribue a cet echelon. II n a aucune re tri tion quant au ujet; de fait, la erie reflete
la te gamme de interet et de politique du mini tere de Peche et de Ocean
c'e t-a-dire Ie cience halieutique et aquatiqu .

Le rapport t chniqu peuvent etre cite comme de publication complete. Le
titre e act parait au-de u du re ume de chaque rapport. e rapport technique ont
re ume dan la revue Re ume de dena aquarique et halieUlique et il ont
cIa e dan l'inde annual de publication cientifiqu et technique du ln1 tere.

Le numero I a 56 de cette erie ont ete publie a titre de rapport technique de
I Office de recherche ur Ie pecherie du anada. Le numero 457 a 14 ont paru a
titre de rapport technique de la Dire tion generale de la recherche et du de eloppe
ment, enice de peche et de la mer, mini tere de l'En ironnement. Le numero 715 a
924 ont ete publie a titre de rapport technique du en'ice de peche et de la mer,
mini tere de Peche et de l'En ironnement. e nom a tuel de la erie a ete etabli lor
de la parution du numero 925.

e rapport techniqu ont produit a l'echelon regional, mai numerote a
l'echelon national. Le demande de rapport eront at" faite par l'etabli ement
auteur dont Ie nom 19ure ur la couverture et la page du titre. Le rapport epui e

ront fourni ontre r'tribution par de agent comm r iau .

." "



i

Canadian Technical Report of

Fisheries and Aquatic Sciences 1301

August 1984

RESULTS OF ATLANTIC SALMON TAGGING STUDY IN MIRAMICHI BAY, NEW BRUNSWICK

by

D. G. Reddin

Fisheries Research Branch

Department of Fisheries and Oceans

P.O. Box 5667

St. John's, Newfoundland A1C 5X1

This is the eightieth Technical Report from

Fisheries Research Branch, St. John's, Newfoundland.



i i

(c)Minister of Supply and Services Canada 1984

Cat. No. Fs 97-6/1301

Correct citation for this publication:

ISSN 0706-6457

Reddin, D. G. 1984. Results of Atlantic salmon tagging study in Miramichi
Bay, New Brunswick. Can. Tech. Rep. Fish. Aquat. Sci. 1301: iv + 22 p.



Abstract
Introduction
Materials and methods
Resul ts

Catches and catch rates
Tag recaptures
Gear selectivity
Sea-age distribution
River age distribution
Exploitation rates and patterns

Discussion
Acknowledgments
References

iii

CONTENTS

iv
1
1
2
2
2
3
3
4
4
5
7
7



iv

ABSTRACT

Reddi n, D. G. 1984. Resul ts of Atl antic salmon taggi ng study in Mi rami chi
Bay, New Brunswick. Can. Tech. Rep. Fish. Aquat. Sci. 1301: iv + 22 p.

Results of tag returns from a study in Miramichi Bay, New Brunswick, in
1970 show that between 12% and 24% of the salmon were destined for rivers other
than the Miramichi River. These fish were multi-sea-winter salmon and were
caught between June 11-25, 1970. The sea age composition of the salmon catch
was 44.8% I-sea-winter, 51.8% 2-sea-winter, 2.1% 3-sea-winter, and less than 1%
previous spawners. Mean fork lengths were 53.8 cm, 72.3 cm, 82.6 cm, and
78.7 cm for lSW, 2SW, 3SW, and previously spawned salmon respectively.
Comparisons are made to results of a previous study in the same area in 1937 by
Belding and Prefontaine (1939).

~ ~

RESUME

Reddin, D. G. 1984. Results of Atlantic salmon tagging study in Miramichi
Bay, New Brunswick. Can. Tech. Rep. Fish. Aquat. Sci. 1301: iv + 22 p.

Les etiquettes recuperees au cours dlune etude menee dans la baie
Miramichi (Nouveau-Brunswick) en 1970 montrent qui entre 12% a 24% des saumons
etaient en route vers une rivi~re autre que la Miramichi. Ces poissons, qui
avaient passe plusieurs hivers en mer, ont ete captures du 11 au 25 juin 1970.
La repartition des annees passees en mer etait la suivante; 44,8%, 1 an; 51,8%
2 ans; 2,1%, 3 ans; et moins de 1% dlaneiens geniteurs. Pour ces groupes
respectifs, la longueur moyenne a la fourche slelevait a 53,8 em, 72,3 cm,
82,6 cm et 78,7 em. On effectue des comparaisons avec les resultats d1une
etude anterieure menee dans la meme region en 1937 par Belding et Prefontaine
(1939).
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INTRODUCTION

Historically, the Miramichi River system in northeastern New Brunswick has
been one of the major salmon producing rivers in eastern Canada. The salmon
stocks of this river have contributed to distant fisheries around the coast of
Newfoundland-Labrador and at West Greenland (Saunders et al. 1965, Saunders
1969) and to local commercial fisheries that have harvested substantial numbers
of Miramchi salmon from trap nets in the tidal portion of the river system and
from drift nets in Miramichi Bay (Elson and Kerswill 1955; Kerswill 1955).
Much smaller numbers of Miramichi salmon were also harvested in commercial
fisheries in other parts of New Brunswick, Quebec, and Nova Scotia. The
Miramichi system also supports a large angling fishery in its two main branches
and extensive series of tributaries. The commercial fisheries, in and around
the estuary, were banned in 1972 because of decreasing stock levels and resumed
in 1981 under quota management. At the same time the drift net fishery based
at Port-aux-Basques, Newfoundland, ceased permanently because studies had shown
this fishery intercepted a large proportion of fish originating in rivers in
the Gulf of St. Lawrence region of New Brunswick and Quebec (Belding and
Prefontaine 1938; May 1973).

The objective of this report is to summarize biological characteristics of
catches and tag recapture information for salmon caught in drift gill nets in
Miramichi Bay, 1970. .

MATERIALS AND METHODS

The research vessel M.V. MARINUS operated in Miramichi Bay, New Brunswick,
from June 11 to July 9, 1970. In all, 25 driftnet sets were made fishing 10
multifilament (ulstron) mesh nets of 114 mm, 15 multifilament (ulstron) mesh
nets of 154 mm and 15 nets of monofilament nylon mesh measuring 150 mm. All
net measurements were made while the nets were wet and 20 meshes were measured
per net from knot to knot (length of mesh opening). These measurements were
made during set 56 near the end of the tagging experiment. The nets were
fished in different orders to determne the relative fishing efficiencies of
the three mesh sizes and two mesh types by switching monofilament and
multifilament from the center to the ends of the fleet. The order, during
June 11-17 (Period 1) and June 26-July 3 (Period 3), was as follows: 114 mm
multifilament nets followed by 150 mm monofilament nets followed by 154 mm
multifilament nets. The order, during June 18-25 (Period 2) and July 4-9
(Period 4) was as follows: 114 mm multifilament nets followed by 154 mm
multifilament nets followed by 150 mm monofilament nets.

Tagging was done from a small open boat whenever weather conditions
permtted. Salmon were removed from the nets by cutting mesh with scissors,
released into a small tank in the tagging boat, and held for a short recovery
period prior to tagging. A double hollow needle was inserted through the
dorsal musculature just below the anterior base of the dorsal fin; wires were
then inserted into the needles; needles removed; and wires pulled tight and
twisted leaving enough wire free for growth. The tags were yellow plastic,
tapered 5.2 mrn-3.5 mm wide, 42 mm long, and 0.5 mm thick.
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Tagged fish were sampled for fork length (nearest cm) and scale samples
were removed from the left side three to six scale rows above the lateral line
on a line extending from the posterior edge of the base of the dorsal fin to
the anterior edge of the anal fin. Scales were later mounted on plastic slides
and freshwater and sea ages determined.

Fish not suitable for tagging were measured for fork length (nearest mm),
gutted weight (nearest 0.1 kg), scales were removed (as above), and sex and

. maturity determined. One fish caught without a head was discarded. Salmon
which had been caught in the commercial salmon driftnet fishery in Miramichi
Bay were purchased from Loggieville Cold Storage to supplement the morphometric
and meristic measurements taken from tagging mortalities.

RESULTS

CATCHES AND CATCH RATES

Three hundred and eighty-four (384) salmon were caught in 25 sets,
including one fish caught without a head that was subsequently discarded. In
addition, two salmon were lost while hauling back the gear. There were 302
fish tagged and released; including two salmon that were caught with tags
already attached (Table 1). The remaining 80 plus 45 bought from Loggieville
Cold Storage were sampled for detailed measurements.

The number of fish caught per mile-hour ranged from a in set 33 to 15.15
in set 54 (Table 1). The mean catch rate of 6.31 salmon per mile-hour in the
114 mm multifilament gear was significantly higher than the catch rate of 1.56
in the 150 mm monofilament gear (~= 3.25, N= 48) and the 1.37 in 154 mm
multifilament gear (~ = 3.40, N = 48) at 0.05 level of significance. Mean
catch rates in the 150 mm monofilament and 154 mm multifilament gears were
similar (Z = -0.54, N = 48) at the 0.05 level of significance (Table 2). The
gear fished in the middle of the series always had the second best catch rate;
although in Periods 1 and 2 there were no significant differences between catch
rates and in Period 3 only the catch rate in 114 mm gear was significantly
different from that of the 154 mm gear (Z = 2.39, N = 14). In Period 4, the
catch rate of the 114 mm gear was significantly different from that of the
154 mm gear (Z = 3.92, N = 10) and 150 mm gear (Z = 4.61, N= 10).

TAG RECAPTURES

There were 134 recaptures from the 304 tagged salmon; 3 of the recaptures
were from the Federal Department of Fisheries fish counting facilities on
Miramichi River. Of the remaining 131 recaptures, 42.7% were recaptured in the
Miramichi Bay drift net fishery, 40.5% were angled in the Miramichi River, 9.2%
were caught in estuarine commercial fisheries, and 7.6% were recaptured outside
of the Miramichi area (Fig. 1, Table 3). Of the latter group, 30% (3) were
recaptured in other rivers, 30% (3) were recaptured in fisheries to the south
of Miramichi Bay, 30% (3) to the north, and 10% (1) in other commercial
fisheries (Table 3). A multi-sea-winter (MSW) fish was caught the year after
tagging in commercial fishing gear at St. Modeste, Labrador, likely as a mended
ke1 t.



3

It is also interesting that the recapture rate declines with later date of
tagging. The percentage recapture of tagged fish declines from 65.3% in
Period 1 to 34.6% in Period 4 (Table 3).

If it is assumed that all of the fish recaptured in rivers other than
the Miramichi and in fisheries other than those in Miramichi Bay in the year of
tagging were from non-Miramichi River stocks, and if recaptures at the fence
site on the Miramichi River and recaptures in the year following tagging other
than in the Miramichi are excluded, then 87.8% (65/74) of the fish exploited by
the research vessel drift nets were Miramichi River fish (Table 4). All of the
nine intercepted fish were MSW salmon. If only MSW salmon are included in a
similar calculation then only 75.7% (28/37) of the fish exploited in research
vessel drift nets were Miramichi River fish (Table 4). As well, all of these
intercepted fish were tagged prior to June 26 (Table 4).

Of the 53 salmon recaptured in the Miramichi River by angling, 25 of them
or 47.2% were recaptured the year following tagging. Thirty-two (60.4%) of the
salmon recaptured in the Miramichi River by angling were l-sea-winter (lSW)
and, of these, 12 (37.5%) were caught in the year following tagging. Twenty
one (39.6%) of the salmon recaptured by angling were MSW and of these, 13
(61.9%) were caught in the year following tagging (Table 4).

Percentage returns were 27.7% and 56.7%, respectively, from the 137 and
164, 1SW and MSW salmon tagged (Table 5).

GEAR SELECTIVITY

Gear sel ecti vity can be defi ned as the characteri sti cs of the gear that
give rise to differences in the probability of capture among the members of an
exploited fish population. In this study, the mesh size of the gear used
influenced the size of fish caught, numbers caught, and sea age distribution of
the catch. The catch per mile-hour in the 114 mm nets was 409% and 365% higher
than that in either the 150 mm or 154 mm mesh gear (Table 6).

As previously stated, the sea age distribution of the catch was also
influenced by the selective properties of the fishing gear. The 114 mm nets
caught more 1SW salmon than did the 154 mm or 150 rom nets, as well as catching
a relatively large number of MSW salmon. For 1SW salmon, the catch per
mile-hour in the 114 mmnets was 4.30 compared to 0.02 and 0.06 in the 150 mm
and 154 mm nets respectively. For 2SW salmon, the catch per mile-hour in the
114 rom nets of 1.45 was similar to that of 1.46 in the 154 mm nets; but
compared to the 150 mm nets, the 114 mm and 154 mm nets had a catch per
mile-hour of 1.14% and 1.15% higher (Table 6). The relatively high number of
1SW and 2SW salmon caught in the 114 mm nets explains the bimodal peak in the
fork length distribution of this gear compared to the unimodal distributions in
the other two gears that did not catch many 1SW salmon (Fig. 2).

SEA-AGE DISTRIBUTION

The sea age distribution of the catch is also quite interesting. The
total catch from experimental fishing including the sample from commercial
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catches at Loggieville consisted of 40.1% - lSW, 56.9% - 2SW, 1.9% - 3SW and
0.7% - previous spawners (Table 6). Of those fish unsuitable for tagging, 11%
of the lSW salmon and 79% of the 2SW salmon were female.

RIVER AGE DISTRIBUTION

The river age at smoltification for each sea age group of fish sampled
during the experimental fishing operation (including Loggieville commercial
samples) is given in Table 7. The mean river age for the total sample was 2.88
years, while that of lSW fish was 2.99 years; 2SW fish was 2.79 years, and sea
3SW fish was 3.25 years (Table 7).

EXPLOITATION RATES AND PATTERNS

Exploitation rates were derived using the following formulae adapted from
Ri cker (1975):

~-exploitation rate

R-number of marked fish recaptured in sample

M-number of fish marked

(UL, LL)-upper and lower confidence limits as derived from Ricker (1975, in
Appendix II) assuming a Poisson distribution.

This formula assumes that all fish marked and released had survived and
that all of the fish caught in various fisheries were examined for marks.
Tagging mortality was adjusted for by assuming a mortality rate of 0.25 for
those fish that died as a result of physical damage from being retained by the
gear or from handling. Further correction was required as some fish tagged
were not destined for Miramichi River but some other river.

Thus,

where,

(new) ~ = R (UL, LL)
M(l-m ' ) (l-i)

m'-tagging mortality rate
i-interception rate

Natural mortality occurring from the time that the tag was applied until the
fishery occurred was assumed to be zero. That this assumption is reasonable is
supported by the low natural mortality rates derived by Doubleday et al.
(1979). The number of fish marked (M) was corrected for prior removals in the
case of angling and commercial river fisheries.

Tag recaptures in the commercial drift net fishery in Miramichi Bay show
exploitation rates of 0.18 and 0.25 respectively for assumed tagging mortality
rates of 0 and 0.25 (Table 8). For the multi-sea-winter fish, exploitation
rates were 0.33 and 0.44 respectively for assumed tagging mortality rates of 0
and 0.25. For I-sea-winter fish, exploitation rates were 0.01 and 0.01 for
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tagging mortality rates of 0 and 0.25. Interception rates (recapture outside
Miramichi Bay) for all sea-ages tagged were 0.12 and 0.16 respectively for
assumed tagging mortality rates of 0 and 0.25. For the multi-sea-winter fish,
interception rates varied from 0.24 to 0.32 respectively for assumed tagging
mortality rates of 0 and 0.25. It was assumed that all of the lSW fish were of
Miramichi origin as none of the lSW fish were caught in areas other than
Miramichi Bay or Miramichi River, and no correction for interception rates was
made.

If only fish recaptured in the year of tagging are considered, then
angling exploitation rates of 0.13 and 0.18 were calculated for all sea-ages
respectively for the assumed tagging mortality rates of 0 and 0.25. If it is
assumed that overwintering mortality was negligible, then these rates would
increase to 0.24 and 0.34 respectively for all sea-ages by including 'black'
salmon (kelts) caught by angling in the spring. For MSW fish, exploitation
rates were 0.25 and 0.37 and, for lSW fish, 0.24 and 0.31 respectively for the
assumed tagging mortality rates of 0 and 0.25. Exploitation rates for the
IIblack ll salmon fishery that exploits kelts descending to the sea were
calculated assuming no overwintering mortality. Exploitation rates for all sea
ages were 0.15 and 0.27 respectively for assumed tagging mortality rates of 0
and 0.25. For MSW salmon, exploitation rates were 0.23 and 0.92 respectively
for assumed tagging mortality rates of 0 and 0.25. For lSW salmon,
exploitation rates were 0.11 anq 0.16 respectively for assumed tagging
mortality rates of 0 and 0.25.

Salmon were also exploited by a commercial fishery in the Miramichi River.
Exploitation rates on all sea-ages were 0.05 and 0.08 respectively for 0 and
0.25 tagging mortality rates. Exploitation rates on MSW fish were 0.08 and
0.12 respectively if 0 and 0.25 tagging mortality rates are assumed and 0.24
and 0.32 interception rates are assumed. Exploitation rates for lSW fish were
0.04 and 0.05 if 0 and 0.25 tagging mortality rates and 0 interception rates
are assumed.

DISCUSSION

Comparison of catches in the multifilament and monofilament gear of
approximately the same mesh size shows no difference in catching efficiency.
This finding is rather surprising because Lear and Christensen (1980)
demonstrated that monofilament nets were superior to multifilament nets of the
same mesh size when fished during daylight hours. The reverse situation
occurred in commercial vessels that fished at night. Thus, Lear and
Christensen (1980) concluded this difference was caused by greater visibility
of the multifilament nets compared to monofilament nets when fished during
daylight hours. They concluded that the higher efficiency of multifilament
nets fished at night was due to fish being caught by entanglement as opposed to
the monofilament nets that caught fish only by gilling. May (1970) supported
the same conclusion. Larkins (1963 and 1964) showed for Pacific salmon, using
combinations of monofilament-multifilament nets arranged alternately, that
relative efficiency of the monofilament nets was highest. The results of the
Miramichi study could not be separated into periods of daylight and darkness
because during a particular set fishing may have occurred over both periods and
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this mixture of night and day fishing may explain why there was no difference
between catch rates in the two gear types. As well, fishing effort for each
mesh type may be bi ased as gear was set and haul ed in a long stri ng fi shi ng
each mesh type together so that one mesh type may have been fished longer
depending on which end of the string was hauled first and set first.

Numbers at age and size of fish caught in the three mesh sizes were also
different. The 114 mm multifilament gear, while being fished concurrently with
the other two mesh sizes, had a catch per mile-hour considerably higher than
that of the other two mesh sizes. The catch per mile-hour for 2SW salmon was
similar in the 114 mm and 154 mm mesh nets and slightly less in the 150 mm.
However, the catch per mile-hour for 1SW salmon was considerably higher in the
114 mm nets than in either of the other two mesh sizes (Table 6).

Mean fork lengths of salmon caught in the 114 mm multifilament nets were
significantly smaller than those caught in 150 mm monofilament (~ = 18.15,
N = 297) and 154 mm multifilament nets (~= -19.00, N= 303). Mean fork
lengths of salmon caught in 150 mm monofilament and 154 mm multifilament were
similar (~= 0.73, N = 160). Lear and Christensen (1980) for Atlantic salmon
and Larkins (1963 and 1964) for Pacific salmon found, similarly to that which
occurred in this study, that mean lengths of fish taken in monofilament nets
were longer, though not statistically different, than those taken in
multifilament nets.

The commercial sample obtained at Loggieville Cold Storage, consisting of
45 salmon, were all 2SW with a mean fork length of 70.9 cm (Table 6).
Discussions with commercial fishermen at Escuminac, the main fishing centre,
indicated that multifilament gear of 134-140 mm is mainly used in this fishery.
Belding and Prefontaine (1939) stated that average mesh size in the commercial
fishery was 165 mm (converted from 6.5 inches) in 1937.

The total catch, exclusive of the commercial sample, shows a catch of 384;
of which, 44.8% were lSW, 51.8% were 2SW, 2.1% were 3SW, and less than 1% had
previously spawned (Table 6). The mean fork lengths were; 53.8 em for 1SW,
72.6 em for 2SW, 82.6 cm for 3SW, and 78.7 em for previous spawners. Belding
and Prefontaine (1939) reported catch composition of 2SW salmon -92.9%, 3SW
salmon - 2.2%, and previously spawned salmon 4.9%. The major difference
between 1937 and 1970 was the different mesh sizes of gear fi shed and thi sis
reflected in the greater number of 1SW salmon caught in the later study, most
of which were caught in the 114 mm gear. The 2SW salmon caught by Belding and
Prefontaine (1939) averaged 77.9 cm fork length.

Sea-age composition of the catch varied with period of fishing from
87.8% MSW in Period 1 to 35.2% in Period 4. Catch in Period 4 also consisted
of 1.9% previous spawners (Table 5).

The commercial drift net fishery exploits salmon in Miramichi Bay using
nets mostly between 134 mm and 140 mm in size. Thus, they must be exploiting
some lSW fish, as well as MSW fish, because the larger nets of the research
fishing exploited lSW fish. It was illegal to retain grilse, based on size
under 5 lb weight, which may explain why none were seen in the 1I1 an ded ll or



7

marketed porti on of the .catch and why only one recapture of a tagged gri 1se
resulted from the commercial fishery.

The observation that the mean fork length of lSW and MSW salmon are
significantly longer in the tagged population than the untagged (dead)
population could be related to sorre aspect of non-catch fishing mortality. The
longer, tagged fish that were viable for tagging may have been less firmly
caught than the shorter untagged (dead) fish and did not suffer the sarre
mortality. Doubleday and Reddin (1981) implied that the size of the escaping
fish may be different than those retained by the gear.

The percentage of recaptured salmon that were of known origin (e.g.
caught in a river) indicated that 12% of the salmon exploited by the research
vessel gear were fish destined for rivers other than the Miramichi River.
Because all of the "intercepted" fish were MSW salmon and fewer lSW fish would
be exploited by the commercial drift net fishery than in research drift nets,
it may be better to eliminate all lSW fish from the tagged population to
compare to the actual exploited population. Then, 24% of the exploited
population may have been intercepted. The actual percentage of fish
"intercepted" by the commercial drift net fishery in Miramichi Bay probably was
between 12% and 24%.

Belding and Prefontaine (1939) reported that 53% of the salmon caught in
Miramichi Bay would have gone to Bay of Chaleur. In our study, only five
tagged fish were recaptured in Bay of Chaleur or 13.5% of the MSW salmon. The
mean fork lengths of each sea-age caught in the different mesh sizes of the two
studies were similar, so the characteristics of the exploited population are
approximated by the catch in the research vessel drift nets. These differences
in recapture rates between the two studies may be related to: (1) differences
in timing as Belding and Prefontaine (1939) fished longer and earlier in the
season than in this study; (2) changes in exploitation rates between the times
of the two studies; (3) changes in population sizes of Bay of Chaleur stocks
relative to Miramichi Bay; and (4) differences in gear selectivity since
Belding and Prefontaine (1939) fished using the then current rresh size of
165 mm that would not have exploited 1SW salmon.
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Table I. Summary of catches, dates, locations, surface temperatures, number tagged, and catch rates from experimental drift netting for Atlantic

salmon In Mlramichl Bay In 1970.

Surface Gear Fish caught Fish tagged

Period set Lat. N. temperature Time (EST> Duration Mesh Size ,Amount Effort No.1 No.1 No. other

no. no. Date Long. W. (oC) began hrs & 10ths (mm) ( fms) mlle-hrs No. mile-hrs No. mlle-hrs sampled species

33 June 11 47°10'30" 12.8 0750 1.0 multi 114 250 .250 0 0 0 0

64°51' 00" mono 150 375 .375 0 0 0 0 8 Mackerel

multi 154 375 .375 0 0 0 0-- - - -
1000 1.000 0 0 0 0 0

34 June 12 47°09'00" 11.7 0725 5.1 multi 114 250 1.275 4 3.14 4 0

64°52' 45" mono 150 375 1.912 13 6.80 11 2
multi 154 375 1.912 2 1.05 2 0-- --- - - -

1000 5.099 19 3.73 17 3.33 2
1.0

35 June 13 4r09'15" 12.5 0705 5.7 multi 114 250 1.425 5 3.51 4 1 a

64°53'38" mono 150 375 2.138 5 2.34 4 1 1 Mackerel

multi 154 375 2.138 3 1.40 3 0-- --- - - "2a1000 5.701 13 2.28 11 1.93

36 June 15 47°10'15" 13.2 0700 6.3 multi 114 300 1.890 7 3.70 6 1
64°52'30" mono 150 500 3.150 2 0.63 2 0 6 Mackerel

multi 154 425 2.678 2 0.75 2 0-- - - -
1225 7.718 11 1.43 10 1.30 1

37 June 16 47°09 '38" 12.9 0630 7.8 multi 114 375 2.925 3 1.03 1 2
64°51'45" mono 150 500 3.900 3 0.77 2 1

multi 154 375 2.925 2 0.68 2 0--- - -- - -
1250 9.750 8 0.82 5 0.51 3

38 June 17 47°11 '15" 15.3 1305 5.4 multi 114 250 1.350 0 0 0 0
64°53' 30" mono 150 500 2.700 1 0.37 1 0 3 Mackerel

multi 154 425 2.295 5 2.18 5 0
1175

--- -- - -
6.345 6 0.95 6 0.94 0

. . . Cont'd.



Table I. (Cont'd.)

Surface Gear Fish caught Fish tagged
Period Set Lat. N. t€fll) erature Time (EST) Durat ion Mesh Size Amount Effort No.1 No.1 No. Other

no. no. Date Long. W. (OC) began hrs & 10ths (mm) (fms) mlle-hrs No. mi Ie-hrs No. mi le-hrs sampled species

2 39 June 18 4r08'45" 14.2 1205 4.7 multi 114 250 1.175 6 5 .11 4 2
64°55'45" mu Itl 154 375 1.762 2 1.13 2 0

mono 150 375 1.762 ! OSl 1 0 1 Mackerel- -- - -
1000 4.699 9 1.91 7 1.49 2

2 40 June 19 47°16'00" 13.5 1910 3.8 multi 114 250 .950 0 0 0 0
64°44'15" mu Itl 154 375 1.425 1 0.70 1 0

mono 150 375 1.425 0 0 0 0 51 Mackere I-- -- - -- - -
1000 3.800 I 0.26 I 0.26 0

I-'
2 41 June 20 47°15'30" 13.5 0030 4.1 multi 114 250 1.025 0 0 0 0 a

64°43'45" mu Itl 154 375 1.538 I 0.65 1 0
mono 150 375 1.538 2 1.30 1 1 61 Mackere I-- -- - -- - -

1000 4.101 3 0.73 2 0.49 1

2 42 June 22 47"10'08" 13.0 0600 7.5 multi 114 250 1.875 3 1.60 2 1
64°52' 30" mu It I 154 375 2.812 1 0.36 1 0

mono 150 375 2.812 3 1.07 3 0-- - -- - -
1000 7.499 7 0.93 6 1.46 1

2 43 June 23 47°09'15" 13.5 0910 8.1 multi 114 250 2.025 3 1.48 2 1
64°54'00" multi 154 425 3.442 5 1.45 4 1

mono 150 375 3.038 3 0.99 3 0- -- - -
1050 8.505 11 1.29 9 1.06 2

2 44 June 24 47°09'23" 14.0 1155 5.1 multi 114 250 1.275 2 1.57 1 1
64°54'45" mu It I 154 425 2.168 2 0.92 2 0

mono 150 375 1.913 0 0 0 0- -- - -
1050 5.355 4 0.75 3 0.56 1

. . . Cont'd.



Table I. (Cont'd.)

Surface Gear Fish caught Fish tagged
Period Set Lat. N. tElllJerature Time (EST> Duration M3sh Size Amount Effort No.1 No.1 No. other

no. no. Date Long. W. (OC) began hrs & 10ths (mm) (fms) mlle-hrs No. mlle-hrs No. mile-hrs sampled specl es

3 45 June 26 47°10'15" 12.4 0700 8.0 multi 114 250 2.000 5 2.50 5 0 1 Common
64°551 53" mono 150 375 3.000 6 2.00 6 0 lumpf Ish

multi 154 375 3.000 4 1.33 4 0-- -- - -- - -
1000 8.000 15 1.88 15 1.88 0

3 46 June 28 47°08 '30" 11 .4 1330 13.8 multi 114 250 3.450 11 3.19 8 3
64°56'30" mono 150 375 5.175 9 1.74 9 0

multi 154 375 5.175 12 2.32 11 1-- - -- -
1000 13.800 32 2.32 28 2.03 4

3 47 June 29 4rl0'00" 11.4 0515 3.5 multi 114 250 .875 0 0 0 0 ......
64°55'30" mono 150 375 1.312 0 0 0 0 .......

multi 154 375 1.312 0 0 0 0-- - - - -
1000 3.499 0 0 0 0 0

3 48 June 30 4r08 145" 12.5 0745 5.6 multi 114 250 1.400 2 1.43 1 1
64°56'00" mono 150 375 2.100 2 0.95 2 0

multi 154 375 2.100 2 0.95 2 0-- -- - -- - -
1000 5.600 6 1.07 5 0.89 1

3 49 July 2 4r08'15" 13.2 1715 4.8 multi 114 250 1.200 8 6.67 6 2
64°54'45" mono 150 375 1.800 5 2.78 5 0

multi 154 375 1.800 0 0 0 0-- - -- - -
1000 4.800 13 2.71 11 2.29 2

3 50 July 3 4r08'08" 18.2 1505 1 .4 multi 114 250 .350 0 0 0 0
64°55'08" mono 150 375 .525 0 0 0 0 6 Mackerel

multi 154 375 .525 0 0 0 0-- - - - -
1000 1.400 0 0 0 0 0

. . . Contld.



Table I. (Cont'd.l

Surface Gear Fish caught Fish tagged
Period Set Lat. N. t6l1perature Time (EST) Duration M3sh SI ze Amount Ef fort No.1 No'; No. other

no. no. Date Long. W. (Oel began hrs & 10ths (mm) ( fms) mlle-hrs No. mlle-hrs No. mlle-hrs sampled spec! es

3 51 July 3 4]007'30" 15.3 2025 2.5 multi 114 250 .625 6 9.60 4 2
64°56' 15" mono 150 375 .938 1 1.07 1 0 31 Mackerel

multi 154 375 .938 2 2.13 1 1-- -- - -- - -
1000 2.501 9 3.60 6 2.40 3

4 52 July 4 47°09'30" 14.5 1830 10.0 multi 114 375 3.750 b37 9.87 24 12 23 Mackere I
64°56'45" lOU I tl 154 375 3.750 9 2.40 7 2 3 Shad

mono 150 375 3.750 5 1.33 3 2 1 Cod- -- - -
1125 11.250 51 4.53 34 3.02 17

4 53 July 5 47°08 '23" 14.4 1945 8.3 multi 114 375 3.112 23 7.39 15c 8 34 Mackere I -64°55'00" mu It I 154 375 3.112 5 1.71 5 0 3 Shad N

mono 150 375 3.112 5 1.61 4 1 3 Cod-- -- - -- W -
1125 9.336 33 3.53 2.57 9

4 54 July 6 47°08 '15" 15.5 2000 3.5 multi 114 250 .875 36 51.14 27 d
9

64°55'45" mu It I 154 375 1.312 12 9.14 11 1 5 Mackerel
mono 150 375 1.312 5 3.81 4 1-- -- - -- 42U -

1000 3.499 53 15.15 12.00 11

4 55 July 7 47°07'15" 14.9 0105 1.5 multi 114 250 .375 5 13.33 5 0-- -- - -- - -
64°55' 15" 250 .375 5 13.33 5 13.33 0

4 56 July 8 47°07'53" 16.4 1950 5.2 multi 114 250 1.300 27 21.54 19 8
64°56'00" mu It I 154 375 1.950 3 1.54 2 1

mono 150 375 1.950 4 1.54 4 0- -- - -
1000 5.200 34 6.54 25 4.81 9

• •• Cont'd.



Table I. (Cont'd.)

Surface Gear Fish caught Fish tagged

Period Sat Lat. N. tenperature Time (EST> Duration M3sh Size Amount Effort No.1 No.1 No. other

no. no. Date Long. W. (OC) began hrs & 10ths (mm) (fms) mlle-hrs No. mlle-hrs No. mlle-hrs sampled species

4 57 July 9 47°08'00" 16.5 1950 4.6 multi 114 250 1.150 32 27.83 24 8 3 Shad

64°56'00" flU I t I 154 375 1.725 8 4.06 8 0 12 Mackerel

mono 150 375 1.725 1 1.16 0
,

1-- - --- - -
1000 4.600 41 8.91 32 6.96 9

aCaught, tagged salmon, J03984 (St. Andr€ltl's tag) Included In No. sampled.

b1 fish caught with no head and discarded, Included In No. caught.

CCaught, tagged salmon, A44426 (Halifax) measured, scale sample and released, Included In No. tagged.

dcaught, tagged salmon, A36164 (St. Andr€ltl's) measured, scale sample and released Included in No. tagged.

.....
w



Table 2. Summary of catch and catch effort from experimental drift netting In Miramichl Bay In 1970 by gear type and fishing order.

Catch Catch Total catch

Gear Mean Mean Total Mean

Dates M9sh size Type II Sets Total (mi-hrs )-1 s.d. a Dates II Sets Total (mf-hrs)-l s.d. a II sets Total (ml-hrs)-l s.d. a

(mm)

June 11-17 114 multi 6 19 1.90 1.75 June 26-July 3 7 32 3.34 3.58 13 51 2.67 2.87
June 11-17 150 mono 6 24 1.82 2.57 June 26-July 3 7 23 1.22 1.03 13 47 1.50 1.84

June 11-17 154 multi 6 14 1.01 0.74 June 26-July 3 7 20 0.96 1.01 13 34 0.98 0.86

June 11-17 all sizes both 6 57 1.54 1.31 Ju ne 26-J u IY 3 7 75 1.65 1.37 13 132 1.60 1.29

June 18-25 114 multi 6 14 1.63 1.87 Ju Iy 4-9 5b 155 21.40 13.79 II 169 10.61 13.58
June 18-25 154 multi 6 12 0.87 0.39 July 4-9 5

b 37 3.87 3.20 11 49 2.23 2.58
June 18-25 150 mono 6 9 0.66 0.56 July 4-9 5

b 20 i .88 1.21 11 29 1.21 1.07
June 18-25 all sizes both 6 35 0.98 0.57 July 4-9 5

b 212 7.73 4.63 11 247 4.05 4.60

24 b .....
Total 114 multi 220 6.31 10.04 ~

150 mono 24 76 1.56 1.92

154 multi 24 83 1.37 1.51

a II sizes both 379 2.72 3.41

aStandar-d devl atlon

bDoes not Inc lude set number- 55



Table 3. Total tag returns from Atlantic salmon tagged from fish caught by research vessel fishing In Miramlchl Bay, 1970.

Percent
Mlramlchl Mlramlchl Mlramlch I Percent of recaptures 0 f

Tagging River River drl ft net other Other fIsher les Tags appl led tags appl led Fence
PerIod date commercIal angled fishery rivers South !'brth other Total Tags appll ed per perIod per period recaptures a

June 11-17 4 3 19 2 3 I - 32 49 16.1 65.3

2 June 18-25 I 3 10 I - 2 - . 17 28 9.2 60.7

3 June 26-Ju Iy 3 4 10 12 - - - - 26 65 21.4 40.0

4 Ju Iy 4-Ju Iy 9 3 37 15 - - - I 56 162 53.3 34.6

Total 12 53 56 3 3 3 1 131 304 3 .....
t.1l

Percent 9.2 40.5 42.7 2.3 2.3 2.3 0.8 100.0

a Northwest MlramlchI RIver



Table 4. Tag returns by year of recapture of Atlantic sallTOn tagged from gill nets In fvllranlchl Bay, 1970.

MI roaml ch I River Mlramlchl River MI r aiU I ch I Bay Other rivers other fisher I es Fence

Taggl ng cornmercl a I recreational fishery South North others

Period Date lSW MSW lSW MSW lSW MSW lSW MSW lSW f>1SW lSW MSW lSW MSW lSW MSW Total

Year of taggl ng

1 June 11-17 2 2 - I - 19 - 2 - 3 - 1 - - 1 - 31

2 June 18-25 - I I 2 I 9 - I - - - 2 - - 1 - 18

3 June 26-Ju Iy 3 I 3 6 - - 12 - - - - - - - - - - 22

4 Ju Iy 4-9 2 I 14 4 - 15 - - - - - - - - - 1 37

Tola! 5 7 20 8 I 55 - 3 - 3 - 3 - - 2 1 108

Year after tagging .....
0\

1 June 11-17 - - - 2 - - - - - - - - - - - - 2

2 June 18-25 - - I - - - - - - - - - - - - - I
3 June 26-July 3 - - 2 2 - - - - - - - - - - - - 4
4 Ju Iy 4-9 - - 9 9 - - - - - - - - - 1 - - 19

Total - - 12 13 - - - - - - - - - 1 - - 26
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Table 5. Distribution of sea ages within each tagging period from
gill net catches of Atlantic salmon in Miramichi Bay, 1970.

Number tagged
Tagging period lSW MSW PS Total

June 11-17 6 43 409

June 18-25 8 20 28

June 26-J uly 3 21 44 65

July 4-9 102 57 3 162

Total 137 164 3 304
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Table 6. Mean fork lengths, numbers, and catch-effort of Atlantic salmon caught by research
vessel in 1970 in Miramichi Bay, New Brunswick, by sea-age and mesh size.

Mesh
(mm)

Total
effort
(mile-
hours) Type 1

Sea age
2 3 Total PSa Unreadable Total

114 37.88 mul ti 53.8 71.2 86.0 58.2 80.0 58.3
168b 55 1 224 1 0 225 b

4.30 1.45 0.03 5.78 0.03 5.81

150 53.37 mono 49.1 73.3 81.7 73.5 79.0 80.2 73.7
1 68 5 74 1 1 76
0.02 1.27 0.09 1.39 0.02 0.02 1.42

154 52.17 mul ti 53.0 73.1 83.0 72 .6 77 .0 72.7 -j

3 76 2 81 1 l c 83c

0.06 1.46 0.04 1.55 0.02 0.02 1.59

All 53.8 72 .6 82.6 64.3 78.7 80.2 64.4
gear 172 199 8 379 3 2c 384

Commercial 70.9 70.9 70.9

sample 0 45 0 45 0 0 45

Total d 53.8 72 .3 82.6 65.0 78.7 80.2 65.1
172 244 8 424 3 2c 429

aprevious spawners.

blncludes 5 fish in Set 55 not included in catch-effort.

crncludes 1 fish caught that was missing its head.

dlncludes samples from Loggieville Cold Storage.
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Table 7. River age (number and percent) of each sea-age class of Atlantic salmon
sampled during Miramichi Bay tagging experiment in 1970.

River age
Mean

Sea age 1 2 3 4 5 Total Unreadable ri ver age

1 0 25 120 24 0 169 4 2.99
0% 14.8% 71.0% 14.2% 0%

2 0 66 157 14 1 238 6 2.79
0% 27.7% 66.0% 5.9% 0.4%

3 0 1 4 3 0 8 1 3.25
0% 12.5% 50.0% 37.5% 0%

Previous 1 2 0 0 0 3 0 1.67
spawners 33.3% 66.7% 0% 0% 0%

All 1 94 281 41 1 418 11 2.88
0% 22.2% 67.7% 9.8% 0.2%



Table 8. Exploitation and interception rates derived from 1970 tagging experiment for fisheries exploiting
Miramichi River salmon.

Sea ages

Total MSW 1SW

Source
1m' = 0 ml = 0.25 ml = 0 ml = 0.25

i = 0 i = 0 i = 0 i = 0
ml = 0

i = 0
ml = 0.25

i = 0

0.18 0.25 0.33 0.44
2(0.24,0.14) (0.32,0.19) (0.43,0.25) (0.57, 0.34)

0.12 0.16 0.24 0.32
(0.23, 0.05) (0.31, 0.07) (0.46, 0.11) (0.62, 0.14)

Angled in year after 0.15 0.27
tagging (black fishery) (0.22, 0.10) (0.40, 0.18)

Miramichi R. 0.05 0.08
commercial (0.10, 0.03) (0.13, 0.04)

Total 0.24 0.34
angling (over two years) (0.32, 0.19) (0.44, 0.26)

Angled in year of 0.13 0.18
tagging (bright fishery) (0.19, 0.09) (0.26, 0.12)

Mi rami chi Bay
commercial

Interception
factor in
Mi rami chi Bay fi shery

t4iramichi R.
assumptions

ml = 0
i = 0.12

rna = 0.25
i = 0.16

ml = 0
i = 0.24

0.25
(0.38, O. 15 )

0.09
(0.19, 0.04)

0.23
(0.40, O. 12 )

0.08
(0.17, 0.03)

ml = 0.25
i = 0.32

0.37
(0.56, 0.23)

0.14
(0.28, 0.06)

0.92
(1.0, 0.49)

0.12
(0.25, 0.05)

0.01
(0.04, 0)

o

ml = 0
i = 0

0.24
(0.33, 0.16)

0.15
(0.23, 0.09)

0.11
(0.19, 0.06)

0.04
(0.09, 0.01)

0.01
(0.05, 0)

o

ml = 0.25
i = 0

0.31
(0 .44, O. 21)

0.20
(0.30, 0.12)

0.16
(0.28, 0.08)

0.05
(0.11, 0.02)

N
o

lAssumptions about tagging mortality (m ' ) and interception factor (i).

2(Upper, lower) confidence limits at 1-P = 0.95 level calculated from Ricker (1975), p. 343.



( ) NUMBERS RECAPTURED
o Gril se reco ptured year after tagging (I +)

o Salmon recaptured year after tagging (2 +)
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MIRAMICHI BAY (DRIFT- NET FISHERY)

NET;:}44° ANGLING MIRAMICHI RIVER
COUNTING FENCE

• AREA OF TAGGING
• Grilse recaptured year of tagging (I +)

I Salmon recaptured year of tagging (2+)

I Salmon recaptured year of tagging (3+)

CPrevious spawners recaptured year of tagging (I sy J 15m, Isy +)

Fig. 1. Tag recaptures of Atlantic salmon tagged in Miramichi Bay, New Brunswick
in 1970.
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MESH SIZE

---- /14 mm MULTI
-------/50 mm MONO
• • • • • • • ·/54 mm MULTI
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FORK LENGTH (em)

Fig. 2. Distribution of fork length of salmon caught in Miramichi Bay.
1970.
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