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The Canadian Atlantic herring fisheries increased
five-fold during the 1960's. Tnis rapid expansion was
accompanied by a change from the traditional fixed zear
operation using weirs, traps and gillnets for food and
bait herring to one dominated jncreasingly by highly umobile
purse-seine (and very recently M.W.il.) fleets serving a new
meal and oil industry concentrateyl. in a relatively few ports
of landing. VThese features of thﬁ new Canadian herring
industry, and the rapidity of the expansion have made it
dirficult for details of the change to be fully documnented.
In particular, the system of recopding herring 'landings'
at points of sale and disposal ratner than dealing witn the
catch location, a system that may; be adequate for fixed gear
fisheries, cannot cope fully with'a fisnery in which uobile
units can switch rapidly from one -area to another in its
day-to-day operations,

The stock situation for; herring of the western
Atlantic is unusually complex and not well understood and
changes in fishing area usually mkan a change in tne unit
stock being exploited. ~
Despite these difficulties it has becoune clear
that by the beginning of the 1970's there is justification
for concern for the continning success of the Canadian
herring fisheries and this communication attempts to sumaarise
the present situation on the basis of the admittedly incouplete
information at present available.

Table 1 lists Canadian herring landings for the
years 1961 to 1969 by ICNAF areas and divisions. 1ne
increase in landings began in Div. 4X in 1964 and 1965; in
1966 the Newfoundland fishery in Subarea 3 aad Div. 4R began
its period of expansion and in 1367 the Gulf of St. Lawrence
fishery (47) showed its first significant increase. (The
earlier increase in WT landings in 1962 in Table 1 represents
the last stages of recovery of the herring stocks there from
the effects of a fungzal epizootic epidemic of the 1950's
(Tibbo and Graham, 1963)).




Division 4X

There are two major Janadlan fisheries in Div. 44,
On the New Brunswick side of the Bay of Fundy a long
established weir fishery explolting mainly 2-year-old 'sardine!
herring (McKenzie and Tibbo, 1760) has been augmented recently
by a purse-seine fishery. On the Nova Scotia southwest coast
welr and glllnet fisheries have been superceded as the ma jor
fisheries by the new purse-seine fishery centred on the
Lurcher-Trinity area,

The Nova Scotia coasval fishery exploits an autumn-
spawning stock which is generally considered to be distinct
from herring stocks to the south, in particular the Georges
Bank autumn~spawning herring (Anthony and Boyar, 1968). The
New Brunswick sardines have often been hypothesised as
representing the progeny of these Nova Scotia adults but the
evidence i1s by no means conclusive (Tibbo, 1968) and there is
some indication that no direct relationship exists between the
two stocks on opposite sides of the Bay of Fundy (Iles, this
meeting). The two Fundy fisheries are, therefore, best
treated separately.

Table 2 gives information on landings listed by gear
type and for the period 1463-1969,

The Nova Scotia Fishery

In Fig. 1 the landings for the Nova Scotia seiner
fleet are compared with those for all other gears combined.
It shows that the increase in total catch has resulted from
the new purse-seine fishery. There has been no marked change
in the seasonal catch pattern; both the traditional weir and
glllnet fisheries and the new seine fishery record most of
their catch in the summer months (June to October). There
has been a change in the size and age structure of the catch,

Size d e struc f the ca

- The gillnet fishery exploited adult fish used for
food, the common mesh size being 2% - 2%¢ inches (63-69 mm).
The weir fishery based on St. Mary Bay and along the Fundy
shore of Digby Neck caught, very largely, 'sardine! herring
in their second year of life aithough adult fish are also
caught on occasion more especially along the Fundy shore.

The purse-seine fisnery developed specifically as
an adult fishery concentrating on prespawning and spawning
schools found in a relatively small area near the Lurcher
and Trinity Shoals, and for most of the period of expansion
adult fish predominated in the catch (Messich et al., 196¢).

In 1968, 2-year-old herring were also caught in the summer
in the Lurcher-Trinity area, although these were avoided by
seiners, if possible, because they enmeshed in the nets.

In 1969 the same year-class (1y66), still predominantly
immature, was caught in lar%e rumbers in the main fishing
area; they made up about 50% of the catch in numbers and
about a third of the total weight. This represents a new
and possibly transient developrent., The 1966 year-class
seems to be an unusually large one and in both 196 and 1969
large, stable, concentrations cf adult herring, capable of
sustaining a fishery over a period of days or weeks, were
much less 1n evidence than in earlier years. More effort
was diverted in 1969 towards the more scattered, less densely
crowded, but relatively abundant schools of the younger fisnh.
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Fleet changes

Up to 1965 the seiner fleet was mace up of about
20 small (60 ft) wooden vessels. Fleet expansion froun 19c¢5
to 1967 was very rapid and sosze 50 units were added. These
included about 20 units in the 50-60 ft range, the same
number of boats in the 60-100 ft range and about 10 larger
units up to 140 ft, Of these larger units tnree were uidwater
trawlers. At the same tine largzer seines were used by tne
whole fleet, from 200-~300 fathom £ 50 fathoms ratuzer tian
100-150 fathouws £ 15-25 fatuows. CUnly a few units nave
joined the Nova Scotia Ileet sifce 1967, anu thnese urs sll
larze steel boats and include potn seiners anu iadater
trawlers,

Most of tne fleet comucentrate tneir etiort in tne
Nova Scotia fishery but in 1969, arter relatively poor
fishing early in the season, seven of the larger units
including three M.wW,T, transferred operations to the Julf of
ot. Lawrence, GSome annual visitors frow the Newfoundland
fishery also left early in 1969. Most of the Nova sczobtia
fleet land in one of three ports, Saulnierville, Yaramouth,
and sast Pubnico, but after July in the 19069 season about
20 small units landed their catch in New Brunswick and Mzine
ports. Offshore effort by the Nova Scotia rleet directed
towards Georges Bani and the Massachusetts and Maine areas
has been sporadic and never sustained., The Novz Scotia
fishery is almost entirely an 'overni:ht' fishery, boats
leaving in the late afternoon and returning next morning
about 12 hours later.

Total catch apd relative a da

Landings from the Nova Scotia fistery increased
from 1963 to 196§ but declined sharply in 1969, Tiis
decline was partly due to a reduction in effort but mainly
the result of a decline in abundance.

Table 3 gives the results of the analysis of log-
book records of individual boats of known experience and
capability. All of these boats are in the 50-70 ft range;
under the prevailing conditions these smaller boats have
outperformed the larger units on the basis of available
catch statistices.

1966 1967 1968 1969 1966 1967 1968 1969

Boat Metric tons Caten/niznt's fisuin;
1 4271(70) 4605(70) 42 (€h) 2697(66) 61.0 65.8 66.5 40.9
2 8100(70) 6646(63) 5500(70) 3000(50) 115.7 105.5 62.9 60,0
3 5501(68) 3500(55) 2449(51) 1589(53) 30,9 63.6 L4&.0 27.9
4 2615(64) 2093 (54) 0.9 35.9
5 2795(ka) 2472(65) 56.2 38.0

Mean 99.3 41.5

Table 3. Nova Scotia fishery., Seasonal catch data.

(Number of nights' fishing for the season in brackets).
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For each boat' the catch/night fell in 1969; boat 4 entered the
fishery in 1968 as a relatively inexperienced unit and showed
only a small drop in catch/night in 1969. The averaze declire
between 1963 and 1969 is 30/, but when 1969 is compared with
the years 1966 and 1967 a fall irn catch/night of about 504 is
indicated, If the 1969 catcn of the 1966 year-class is
discounted so that catches of adult fish only are compared,
there is a 50% decline in the cateh/night from 1963 to 196y,

The New Brunswick Fishery

The breakdown of landings by gear for New Srunswick
for the years 1963-1969 is shown in Fig. 2,

The weir fishery extends from the U.5. border to
Saint John, about halfway along the western shore of the Bay
of Fundy. Landings recorded from this fishery have not varied
greatly over the period and, as with the Nova Scotiu fishery,
the increase in the New Brunswick fishery in the late 1960's
is accounted for by the increased seiner activity.

The New Brunswick weir fishery has a long history
(McKenzie and Tibbo, 1960) and exploits very largely 2-year-
old 'sardine' herring Messieh, et al., 1968) on which a cuaning
industry is based. It i1s a summer seasonal fisher, (viay to
October) and since 1966 has bwen protected by the exclusion of
purse seiners from the area during the main weir season.

The purse-seiner fleet fishing New Brunswick waters
is made up of small boats based on Grand Manan and campobello,
two islands at the entrance of the Bay of Fundy. These join
the Nova Scotia fleet during the summer 'closed' season in New
Brunswick and seine on the New Brunswick side of the Bay during
the early and late months of the year only, when they then
exploit very largely 'sardine' sized herring, The increase
in seiner landings for the New Brunswick section of the Bay
thus involves an extension of the season and a higher degree
of explcitation of young herring.

Little detailed infcrmation on the fishirg operatiouns
and catch rates for this fleet 1ig avallable however. Their
traditional markets are in New Brunswick and a considerable
proportion of their catch is transported across the Bay of Fundy
from the Nova Scotia fishery to these markets. wWeir catches in
Nova Scotia are also shipped across the Bay, and much of the
difficulty in assessing the degree of exploitation of the herring
stocks in the Bay of fundy is caused by this transfer of catches
and the recording of an, at present unknown, proportion as New
Brunswick fish.

It is for this reason that the decline in the New
Brunswick catch in 1969 is thought to be more marked than is
indicated in Table 2, The indications are that in 1969 the
cross-bay traffic into New Brunswick was more marked than in
earlier years, and certainly, records from individual weirs
indicate a sreater fall-off in weir catches than the 20%
indicated in the table.

The Bay of Fundy fisheries for a long time were
dominated by the New Brunswick weir fisheries and could then
properly be described as ' juvenile! fisheries. The important
effects of the recent spectacular inerease in the Bay of Fundy
herring fisheries have been (a) to shift the main centre of
fishing activity to the Nova Scotia side of the pay, and (b)
to lead to a greater exploitation of adult fish.
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The Nova Scotia stocks are generally considered to
be bioclogically distinct from the Georges Bank herrin: coasplex
(Anthony and Boyar, 1968) and any increase in their exploitation,
whether of adult or juvenile stages, would not be expected to
affect the Georges Bank stock situation. The parental stock of
the New Brunswick 'sardine' is still in doubt, but even if they
are Georges Bank stock, any effect of the increased exploitaticn
of herring in New Brunswick waters in the .id 14960's would not
be felt in the adult fisnery until the late 196u's; two or three
years would elapse before the 'sardine' recruit to tne adult
fishery.

Wwhile, then, a marxed increase in tne rundy juven:ile
fisheries should be viewed witn concern for the future, there
is no reason to suppose that events in the Fundy fisneries are
related to the decline in the Georges Bank stock during the
1960's (Studenetsky, 1969).

Division 4T, Gulf of St, Lawrence

Landings statistics for the Gulf of 5t. Lawrence
herring fisheries covering the period 1933-1968 are listed
and discussed by Tibbo et al. (1969). Total landirgs rose
slowly and unevenly from 20,000 metric tons in the early 1930's
to about 40,000 metric tons in the early 1950's but an epidemic
fungus epizootic resulted in a sharp decline in the late 1950's
and was followed by recovery in the early 1960's. The epizootic
appeared to affect spring spawning stocks more than autumn
spawners (Tibbo and Graham, 1963) but the basic structure and
organisation of the fishery and its reliance on inshore gear,
mainly gillnets, and fishing spawning concentrations was not
altered.

The whole picture has been transformed in recent
years since purse seiners became active in 1966. Table 4
compares purse-seine landings with total landings and demonstrates
that the dramatic increase in the Gulf herring fisheries has
“involved selners almost entirely (although M.J4. trawlers are now
becoming active).

The seasonal distribution of effort and landings has
also changed. As recently as 1965 the Gulf fishery was very
largely a spring fishery and over J0#% of landings were recorded
in April, May and June, much of it from the Magdalen Island
spring-spawner fishery. In 1968 only 30% of the total Gulf
landings were made in these months and in 1969 only 20%.

Monthly landings for these years are given in Fig., 3 to illustrate
these changes. It would appear that the Magdalen fishery is
smaller both absolutely as well as relatively. It is also clear
that the 1969 increase occurred in the two months July and

August; catches for September and later were unchanged from 1965.

Log-book records are available for a section of the
purse-seine fleet operating in the Gulf and indicates information
for individual boats which have taxen part in the fishery from
its beginning. PFor recording purposes the Gulf is divided into
areas shown on the map (Fig. hg. Scrutiny of log books indicates
that some of these areas can be subdivided into divisions which
represent significant changes 1in seining activity.

Area 115 includes the Magdalens and extends towards
the entrance of the Gulf. Three fishing areas can be delineated.
The area of the Magdalen Island spring spawning fisnery which is
an inshore fishery centred on Pleasant Bay and in which seiners
now take part, the area between Cape North and St, Paul Island
off Cape Breton Island, and the area centred on Bird Hocks north
of the Magdalens and near the edge of the lLaurentian Channel.
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Area 109 includes Ameilcan Bank off the Gaspé
peninsula the major centre of summer seining operations, but
besides this offshore fishery in 109 there is a significant
shift in operations inshore into asshallow water alon, the
Yuebec shore as can be fished by seiners. An "inshore" arez
of 109 1s therefore treated sepzrately.

The seasonal distribution of purse-seiner effort has
been followed by tabulating the number of days successful
fishing in each of the log-book areas and divisions for
fortnight periods throughout the year. Results from the lozs
of about a dozen boats are gilven in Table 5,

The overall picture that emerges is of a mirration
of fish into the Gulf beginning in late April and an exodus
which begins in September. The data presented in the table
together with information given in log-books under the heading
'remarks' allow the following hypotheses to be sugsested.

1) There is an influx of herring through the soutiern
entrance of the Gulf in April ard the timing of this movement
makes it entirely possible that it involves Chedabucto Bay fish
(see below) and/or herring recorded as caught in quantity in
the early months of tne year on Banquereau as moving towards
Cape Breton in the spring (Konstantinov and Noskov, this meetinz),

2) This does not exclude the possibility that New-
foundland fish also move into tte Gulf; a westerly moveuwent of
herring alon.; the south Newfouncland coast towarcs Fort aux
Basque in late winter 1s followed into the Gulf towards St.
Pauls Island and Bird Rocks by ceiners operatinz in the New-
foundland fisheries.

3) the Magdalen spring spawners could coie from either
Newfoundland or fron the general Banguereau area, Records of
spent fish in the Bird Rocks area and to the northwest along
the edge of the Laurentian Chanrel suggests that ti.ey iove
into the Gulf to feed after spawning.

4) The main migration route appears to be alon.: the
southern edge of the Laurentian Channel and moveuaent into the
Gulf is rapid; no large stable populations have been found in
the early part of the season at Orphan Bank.

5) Anerican Bank is a major feeding area in the late
sprinz and throuzhout the summer; there is a possibility %that
herring "spill over" southward fron here to move towards F.m.l.
and the New Brunswick shore.

6) The American Banx fishery exploits both feeding
herring and also pre~spawning herrin: which are followed inshore
as they move to their spawning prounds. This accounts for the
"inshore" fishers near American Bank itself and those in the Bay
of Chaleur and the North Gaspé peninsula. :

7) In late summer and fall herring move towards Orphan
Bank and the area of distributicn of fishable concentrations is
extended. Movement out of the Culf in the fall is therefore not
as rapid as is the influx although both movements appear to
follow the southern edge of the Laurentian Channel.

There seems to be little doubt that herrin- stocks
fished in the summer in the Gulf of S5t. Lawrence are exploited
also by fisheries outside the Gulf although the complexity of
the stock situation will make it difficult to identify individual
components. Canada has already initiated programmes to follow
these suspected movements in and out of the Gulf by tageing
herrivg ot Newfoundland (March 1970) and at the Magdalen Island
spring spawning fishery (May 1970). Other tarring operations are
planned f2r 19270. The tagging of winter Banguereau fish is
desirable.
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Catch rates for 1968 and 1969 by months are listed in
Table 6 for individual purse seiners. tach of the boats
represented, fish similar gear and operate in a similar way. Tne
data are limited but there is no indication of any great c¢nangze in
catch rate between the two years, For July and august, peak
months for the fishery, the catch per day's fishing is almost
identical so tnat unless there has been a large change in
availability or in efficiency no major change in abundance has
occurred and the increase in catch in 1969 represents the effect
of an increase in effort.

1968 \ Mean 13569 Mean
May o) 155 97
(25) (99) (62)
June 63 42 52 48 60 N
(31) (37) (34)  (23) (&) (33)
July 147 107 72 146 118 122 115 129 122
(91) (33) (34%) (49) (k2) (48) (55) (66) (56)
August 111 84+ 111 153 115 122 111 125 119

(50)  (35) (39) (60)$A(h6) (58) (62) (67) (é2)

September 175 109 122 127 133 104 115 73 97
(76) (68) (67) (69) (70) (78) (90) (53) (74)
October 81 102 72 65
(81) (102) (36) (73)
Noveaber 184 76 130
(8%) (51) (68)

Table 6. Monthly catch rates for individual purse-seiners in the
Gulf of St. Lawrence as metric tons per day's fishing
and as metric tons per set (in brackets).

The diversion of effort from the Nova Scotia fishery
to the Gulf in 1969 is a trend which is likely to continue, for
catch rates in the Gulf are high, but the extent to which Gulf
stocks can withstand extra effort is unknown, as is the degree
to which these stocks are exploited outside the Gulf fisneries.

Division 4W

The occurrence of herring in concentration in the
Chedabucto Bay area, between Nova Scotia and Cape Breton Island
has been known for sose time. In 1969 a localiz:d fishery on
these herring developed involving about a dozen units, including
five M.wW.T.'s., Fron amid-January to late March an estimated
20,000 tons of herring from the Chedabucto Bay fishery were landed
at Yarmouth, Nova Scotla, In addition herring were supplied to a
local reduction plant at Canso,

The fishery in 1970 was considerably smaller, although
detailed catch data are not yet available. Samples of herring
from the 1970 fishery indicated that a wide range of size occurred
in the area. One=-year and two-year-old herring were found inshore
but the bulk of the fishery was made up of mature fish in tne spent
or spent-recovering stages.

The distribution of M.W.T. effort in the general area
from late fall 1469 to March 1970 indicated a possibility that the
Chedabucto Bay area may well be an overwintering areafor Gulf herring.

A8



8-
References

Anthony, Vaughn ., and H.u. Doyar. 1465. Coaparison of
meristic characters of adult atlantic herring [roa trie
Gulf of Maine and adjacent waters. Icikial des. pull.

53 91~96.

Konstantinov, K.J., and A.S5. HOS40V. 1570. Uson resaarcn
project. ICNAF Res. D.c. 70/20.

MeKenzie, R.d. and S.%. lTibbo. 1960, Herring fishery 1in
southern bew Brunswick. J. fisk. Res. .d. -anadl,
17(2): 133-168.

ilessieh, S.N., C.D. Burnett, and S.ih. Iibbo. 1%60u. Length
age distribution Bay of #undy nerrinv. i‘ish. fes. =zd.
vanada, Tech, Rept. No. 57.

Studenetsky, S.A. 1469. Present stocx conaitinn and soue
problems of regulation of the atlantic herrir; fiscery.
ICNAF 3es. Doc. 69/91.

Tibbo, S.h., and T.K. Sraham. 1963. Biological changes in
herring stocks followin; an eplzootic, J. Fisun. nes,
8d, Canada, 20(2): 435-4Lg,

Tibbo, S.i¥. 1966. On the origin of herring stocks in toe
Bay of Fundy - 4 review. IJES Doc. No. C.lie 1963/31.

Tibbo, S.N., S.N, Messieh, and C.D. Burnett, 1669. Catch
statistics. Length and age composition Gulf of ot.
Lawrence herrinz. Fish. Kes. Jo. Canada, Tech. Rept.

No. 139.

A9



SUOJL OTJ38| = SUCTSTATQ JAWNDT 69-T96T STUTPURT JUTIL8Y URTPEUR) TRIO0L  *T 9TqE]

GLE G664 048°+es 2L HHE AR 966 ‘28T 120  THT 898°¢STT 619 TTT 26148 QIVICT CAYUD
6£€¢9 Hmaamm mmW,o o Lh - 0¢ 9¢9 - Hh - g
' 90£429T (ETGST TTH'es 960°€zZ 82T¢g GEECE 954%S T6T4S 950%H €
Mmmﬂ.: 6109 296 H 608+ ghI‘S nletz £€96*1 ST U+
i 44 L9 8l Lh T¢ AL &8 45 SH
€04 2HT 96+°z0T 9€9°29 G06°9¢ rAR £eei6t 006 ¢6¢€ 0EhHE 2289t I+
064, 6te 962 EHT 182 TTH 926 6414 684 ath
HET9 902°¢T 8z0°T 66T¢T H9E4T Q99°T T9T¢e 88L¢T LL64T M
200%04T T4E49T2 momﬁmmﬂ g4ztanT €egtat 652°06 #02“+9 \imﬁm.no 648418 ] TVIOI X+H

THT €L 11648 180°4Q 20068 G0 €9 SRR T6H Th €O HE HI9 QT HOTASUNIG maN
9¢6°96 098°0ET 206 ¢ HoT 942°66 2€9¢09 116 ‘oh €cltze 9T6°2E T9z2¢6€ BTI00¢ BAON Y+

696T RO6T L96T 996 T G961 6T €961 2961 T96T

A1l0



10 =

*QOAT=096T saeaf auq aojg UMODY¥E2JIG-JEaf pU®B SFUIPUERT TEL03 WOIJ POlRUTISH

*

*soTdousT] Jofew om} auj Jol adfy Jesd Lo siulpurl X+ UOTSTATIQ ‘g oTq®]
LGLEONT  LE9°022  66HY66T 9HO6CT GHO9ZT  69L°T6 60269 wqmwmwo
028 99+ STTI‘T Ehb 069°2T  L69°'T T69°1 umouNUN
G2T'99  TIT6CA8  €OT6E  +06‘T8  THb‘29  6G2'6H  066°TH TYI0L
SABJd],

JTOAATE  fon‘AE  TEA'GE  G09°6C  Goo'tt  LfEflz  6l2i6e ® SITop }OTASTNIE
weztHE  goT‘ew  elztéh  bbe‘eh  9teéz  geb'le  TL9tel SauTag MON
6zR'C.  098°gfT THI‘CIT 664°66  +#Ev'0§  £9n°0H  89¢°Te TYIO0L

TMel]
QLHT TRE¢T 60Q - - - - J928p-DTH
sdeay

JI6h h  L6ESS €14°9 690 6xn‘OT  €49°2T  SHESS ¥ SItap
+9z*¢ 91Z‘Q 1€9¢¢ €€pto H::.w“ A/ ¢HE®Q S32UTTTH BT3000
209°29 99p‘€zT 26696 TO6‘gR  HOGCTE  g9sfoez  0R/e‘é S8UTog TAON

6961 QO6T 96T 996T G961 +96T1 £96T

All




- 11 -

(metric tons) for purse-seiners coapared with
total landings,

A 12

1963 1964 1965
seine Landings 10 5 25
Total Landings 39,900 39,333 Wy, 254 36,405
Seine Landings
as % Total - - -
1967 1968 1969
Seine Landings 17,283 46,647 110,237
Total Landings 62,636 102,496 142,603
Seine Landings ' ) ‘
as % Total 27.6% 45.5% 77.3%
Table %, Division 4T: Gulf of Gt. Lawrence. Lanain:s
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