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The Canadian Atlantic qerring fisheries increased 
five-fold during the 1960's. TillS rapid expansion was 
accompanied by a change from the traditional fixed gear 
operation using weirs, traps and gillnets for food and 
bait herring to one dominated increasingly by highly mobile 
purse-seine (and very recently M. "' .1'.) fleets serving a new 
meal and oil industry concentrat~{in a relaLively few ports 
of landing. 'fhese features of t¥ new Canadian herring 
industry, and the rapidity of the expansion have made it 
difficult for details of the chang.e to be fully docu:nented. 
In particular, the system of recoiding herring 'landin,;s' 
at points of sale and disposal ra;tner than dealing with the 
catch locatLlA, a system that maycbe adequate for fixed gear 
fisheries, cannot cOrle fully with a fisnery in wellch .nobile 
units can SWitch rapidly from one ·area to another in its 
day-to-day operations. 

The stock situation fori herring of the western 
Atlantic is unusually complex and not well understood and 
changes in fishing area usually m~an a change in tile unit 
stock being exploited. . 

Despite these difficulties it has beco:ne clear 
that by the beginning of the 1970's there is justification 
for concern for the continuing success of the Canadian 
herring fisileries and this communication attempts to swnmarise 
the present situation on the basis of the admittedly inco:uplete 
information at present available. 

Table 1 lists Canadian herring landings for the 
years 1961 to 1969 by IGNAF areas and divisions. 1'ile 
increase in landings began in Div. 4X in 1964 and 1965; in 
1966 the Newfoundland fishery in Subarea 3 and Div. 4rl began 
its period of expansion and in 1~67 the Gulf of St. 1awrence 
fishery (4'1') showed its first significant increase. (The 
earlier increase in 4T landings in 1962 in Table 1 represents 
the last stages of recovery of the herring stocks there from 
the effects of a fungal epizootic epidemic of the l)l50's 
(Tibbo and Graham, 1963». 
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Division 4X 

There are two major ~anadian fisheries in Div. 4x. 
On the New Brunswick side of t;1e Bay of Fundy a long 
established weir fishery exploLting mainly 2-year-old 'sardine' 
herring (McKenzie and Tibbo, 1~60) has been augmented recently 
by a purse-seine fishery. On the Nova Scotia southwest coast 
weir and gillnet fisheries hav,~ been superceded as the major 
fisheries by the new purse-seine fishery centred on the 
Lurcher-Trinity area. 

The Nova Scotia coascal fishery exploits an autwnn­
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 of1;en been hypothesised as 
representing the progeny of these Nova Scotia adults but the 
evidence is 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 (lIes, this 
meeting). The two l''undy fi sheries are, therefore, best 
treated separately. 

Table 2 gives information on landings listed by gear 
type and for the period 1';163-1969. 

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 
gillnet 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 and age structure of the ~atch 

The gillnet fishery exploited adult fish used for 
food, the common mesh size being 2;' - 2i inches (63-69 rom). 
The weir fishery based on St. Hary Bay and along the fundy 
shore of Digby Neck caught, very largely, 'sardine' herring 
in their second year of life although adult fish are also 
caught on occasion more especia.lly along the Fundy shore. 

The purse-seine fishery 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 ~sskh et al., 1960). 
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 (1;66), still predominantly 
immature, was caught in lar~e rumbers in the main fishing 
area; they made up about 50to of the catch in numbers and 
about a third of the total weight. This represents a new 
and possibly transient developrrent. The 1966 year-class 
seems to be an unusually large one and in both 1966 and 1969 
large, stable, concentrations cf adult herring, capable of 
sustaining a fishery over a period of days or weeks, were 
much less in 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 fish. 
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!<'leet changes 

Up to 1965 the seiner fleet was maCle up of about 
20 small (60 ft) wooden vassels. Fleet expansion froc, 19c5 
to 1967 was very rapid and sone 50 units were added. These 
included about 20 units in the 50-60 ft ranse, U,e saine 
number of boats in the 60-100 ft range and about 10 larger 
units up to IltO ft. Of these larger units taree ',;ere .;.id·,;ater 
trawlers. At the same ti.ne larcier seines were used by tne 
whole fleet, fro;n 200-300 fathom ..( 50 fatho:ns rattler ti':.an 
100-150 fathoals :l. 15-25 fat!,Q,Hs. Only a few unit:; :hve 
joined the Nova Scotia. fleet ,;irce 1967, aWl these ",r8 :ill 
lar.:;e steel Goats alld lnclude ootu selners a;lLI,lJdJ.ter 
trawlers. 

;--lost of tne fleet COi;centrate Ukir effort in tae 
Nova Scotia fishery but in 1969, after relatively poor 
fishing early in the season, seven of the larger units 
including three M.~.T. transferred operations to the Julf of 
st. Lawrence. Some annual visitors froln the Newfoundland 
fishery also left early in 1969. Most of the ~ova ~20tia 
fleet land in one of three ports, Saulnier ville , Yarmouth, 
and J!:ast Pubnico, but after July in the 1969 season about 
20 small units landed their catch in New Brunswick alld M'"ine 
ports. Offshore effort by the Nova Scotia fleet directed 
towards Georges BanK and the Massachusetts and Naine areas 
has been sporadic and never sustained. The Nova Scotia 
fishery is almost entirely an 'overni;ht' fishery, boats 
leaving in the late afternoon and returnine next morninG 
about 12 hours later. 

Total catch and relative abundance 

Landings froln the Nova Scotia fis:,ery 
from 1963 to 1968 but declined sharply in 1969. 
decline was partly due to a reduction in effort 
the result of a decline in abundance. 

increased 
T;,is 

but mainly 

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 statistics. 

1966 1967 1968 1969 1966 1967 1968 1969 

Boat Metric tons ~atcn/ni.:;ilt' s £'is:,1r,.:; 

1 

2 

3 

It 

5 

lt271(70) lt605(70) lt2ltlt(6~·) 2697(66) 

8100(70) 66lt6(63) 5800(70) 3000(50) 

5501(68) 3500(55) 2lt49(51) 1589(53) 

2615(64) 2093(5lt) 

2795(lt0) 2lt72(65) 

61.0 65.8 

115.7 105.5 

30.9 63.6 

Mean 

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/nieht fell in 1969; boat 4 entered the fishery in 1968 as a relati VEely inexperienced unit and sho'Ned only a small drop in catch/night in 1969. The avera"e declir:e between 196d and 1969 is 30,:6, but when 1969 is compared w.:.th the years 1966 and 1967 a fall in catch/night of about 50,. is indicated. If the 1969 catcr. of the 1966 year-class is discounted so that catches of adult fish only are compared, there is a 50% decline in the catch/night from 1968 to 196)1. 

The New Brunswick Fishery 

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

The weir fishery extends from the U.S. border to Saint John, about halfway alo::lg 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 Scotia fishery, the increase in the New Brunsliick fishery in the late 1960's is accounted for by the increased seiner activity. 

The New Brunswick weir fishery has a lone history (McKenzie and Tibbo, 1';:160) and exploits very largely 2-year­old 'sartline' herring (Mecisieh, et a1., 1968) on which a c:J.nning industry is based. It ~s a summer seasonal fisher; (I·jay to October) and since 1966 has b"en protected by the exclusion of purse seiners from the area duriJ,g the main weir season. 

The purse-seiner fleet fishing New Brunswick waters is made up of slnall boats based on Grand Hanan and Gampobello, two islands at the entrance of the Bay of Fundy. These joln the Nova Scotia fleet during the summer 'closed' season in ,1ew Brunswick and seine on the Nell' 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 Nev.' Brunswick section of the Bay thus involves an extension of the season and a higher degree of exploitation of young herrine. 

Little detailed infcrmation on the fishing operatiuns and catch rates for this fleet is available however.. Their traditional markets are in Ne\( Brunswick and a considerable proportion of their catch is transported across the Bay of Fundy from the Nova Scotia fishery to these markets. Weir 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 Kew Brunswick fish. 

It is for this reaso.:l that the decline in the New Brunswick catch in 1969 is thoJ.ght to be more marked than is indicated in Table 2. The ind.ications are that in 1969 the cross-bay traffic into New Brw1swick was ,nore marked than in earlier years, and certainly, records from individual weirs indicate a ~reater fall-off in weir catches than the 20% indicated in the table. 

The Bay of Fundy fisheries for a lone time 'Nere dominated by the New Brunswick weir fisheries and could then properly be described as 'Juvenile' fisheries. The important effects of the recent spectacular increase in the Bay of }'undy herring fisheries have been (a) to shift the main centre of fishing activity to the Nova "cotia side of the bay, and (b) to lead to a greater exploitation of adult fish. 
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The Nova Scotia stocks are generally considered to 
be biologically distinct from the Georges BanK herrin; cO::l;:>lex 
(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 exploitation 
of herring in New Brunswick waters in the ;nid 1'}60' s ·liould not 
be felt in the adult fisi'lery until the late 1960's; t;..;o or three 
years would elapse before the 'sardine' recruit to the adult 
fishery. 

While, then, a mar Ked increase in tne ~'undy juveni.le 
fisheries should be viewed witl] concern for the future, there 
is no reason to suppose that events in the Fundy fisfleries are 
related to the decline in the Georges Bank stock during the 
1960's (Studenetsky, 1969). 

Di vision 4T. Gulf of St. La,lrence 

Landings statistics for the 3ulf of ;:it. Lawrence 
herring fisheries covering the period 1933-1'}68 are listed 
and discussed by Tibbo et ale (l,}69). Total landir.gs rose 
slowly and unevenly from 20,000 :netric tons in the early 1930's 
to 3.bout 40,000 metric tons in t'he early 1950's but an epide;nic 
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 
al teredo 

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 seiners almost entirely (although H. ,v. 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 aO~ 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 205L 
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 ana 
August; catches for September and later were unchanged from 1966. 

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 taKen part in the fishery from 
its beginning. For recording purposes the Gulf is divided into 
areas shown on the map (Fig. 4). Scrutiny of log books indicates 
that some of these areas can be subdivided into divisions which 
represent significant changes in 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 fishery 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 ]{ocks north 
of the Magdalens and near the edge of the Laurentian Channel. 
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Area 109 includes Amelican Bank off the Gasp~ 
peninsula the major centre of summer seining operations, but 
besides this offshore fishery in 109 there is a significant 
shift in operations inshore into a{ shallow water alon,~ the 
Iojuebec shore as can be fished br seiners. An "inshore" area 
of 109 is therefore treated separately. 

The se!3.sonal distribution of purse-seiner effort has 
been followed by tabul!3.ting the number of days successful 
fishing in each of the log-book areas and divisions for 
fortnight periods throughout the year. Results fro:n the lo~s 
of about a dozen boats are given in Table 5. 

The overall picture that emerges is of a mi~ration 
of fish into the Gulf beginning in late April and an eXOQus 
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 sug~ested. 

1) There is an influx of herring through the soute.ern 
entrance of the Gulf in April ar d the timing of this ,novement 
makes it entirely possible that it involves Chedabucto Bay fish 
(see below) and/or herrini~ recorded as caught in quantity in 
the early months of tne year on Banquereau as movin~ towards 
Cape Breton in the spring (Konstantinov and Noskov, this meetin;). 

2) This does not exch.de the possibility that New­
foundland fish also :nove into tr.e Gulf; a westerly movement of 
herring alon,; the south liewfound.land coast towards }Jort aux 
Basque in late winter is followed into the Gulf towards st. 
Pauls Island and Bird Rocks by eeiners operatino; in the New­
foundland fisheries. 

3) the Magdalen sprini' s pawners could CO;Je from either 
Newfoundland or fro.n the general Banquereau area. Records of 
spent fish in the Bird Rocks area and to the northwest along 
the edge of the Laurentian Chanr.el suggests that ti.ey. move 
into the Gulf to feed after spa.ming. 

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

5) A.nerican Bank is a major feeding area in the late 
sprins and throughout the summer; there is a possibility that 
herrin,; "spillover" southward fro:n here to :nove to\,ards f'.::..I. 
and the New Brunswick shore. 

6) The American Ban'< fishery exploits both feeding 
herring and also pre-spawning herrin.; which are followed inshore 
as they move to their spawninr, (rounds. This accounts for the 
"inshore" fisher} near American Bank itself and those in the Bay 
of Chaleur and the North Gaspe peninsula. 

7) In late SWfu~er and fall herring move towards Orphan 
Bank and the area of distribution of fishable concentrations is 
extended. Move:nent out of the Culf in the fall is therefore not 
as rapid as is the influx althotJ.gh both movements appear to 
follow the southern edse of the Laurentian Channel. 

There seems to be little doubt that herrin,; stocks 
fished in the summer in the Gulf of St. 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 a nd out of the Gulf by tagging 
herri'l': c.ct Newfoundland (l1arch 1970) and at the i1a;;dalen Island 
spring'spawning fishery (Hay 1970). Other tar,c:ing'operations are 
planned 2')r 1970. The tagging c·f winter Banquereau fish is 
desirable. 
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Gatch rates for 1968 and 1969 by months are listed in 
Table 6 for individual purse seiners. ~ach of the boats 
represented, fish similar gear and operate in a similar way. Toe 
data~ limited but there is no indication of any great cGange in 
catch rate between the two years. For July anu 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 chan?,e in abundance ilas 
occurred and the increase in catch in 1969 represents the effect 
of an increase in effort. 

1968 Mean 1969 Mean ---
May 40 155 97 

(25) (99) (62 ) 

June 63 42 52 48 60 )4 
(31) (37) (34 ) (23) (4-4 ) (33 ) 

July 147 107 72 146 ll8 122 ll5 129 122 
(51) (35) (34) (49 ) (42 ) (46) (55) (66) (56) 

August III 84 III 153 115 122 III 125 119 
(50) (5) (9) (60)i'-' (46) (58 ) (62) (67) (62) 

September 175 109 122 127 133 104 ll5 73 97 
(76) (68) (67) (69) (70) (78 ) (90) (53) (74) 

October 81 102 72 05 
(81) (102) (36) ('73 ) 

November 184 76 130 
(85 ) (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 fro,n 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 whi~h vulf 
stocks can withstand extra effort is unknown, as is the degree 
to which these stocks are exploited outside the vulf fisheries. 

Division 4w 

The occurrence of herrin!!; in concentration in the 
Chedabucto Bay area, between Nova Scotia and Cape Breton Island 
has been known for so.ue time. In 1969 a localiz~d fishery on 
these herring developed involving about a dozen units, including 
five M.lV.T. 's. From mid-January to late March an estimated 
20,000 tons of herring from the Chedabucto Bay fishery were landed 
at Yarmouth, Nova Scotia. 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 the spent 
or spent-recovering stages. 

The distribution of 1<1.W.T. effort in the general area 
from late fall 1';169 to March 1970 indicated a fJossibility that the 
Chedabucto Bay area may well be an overwintering area for vulf herring. 
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1'163 1~64 1965 1966 

::ieine Landings 10 J 20 2,249 

Total Landings 39,900 39,333 44,254 36,305 

Seine Landings 
6.0'),1, as 1~ Total 

1';167 1968 1969 

Seine Landings 17,283 46,647 110,237 

Total Landings 62,636 102,496 142,603 

Seine Landings 
45.5% as /0 Total 27.6% 77.3% 

Table 4. Division 4T: Gulf of 0t. La~rence. Lan<iin,;s 
(metric tons) for purse-seiners compared with 
total landings. 
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