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Report of the 'ad h' a Working Group on Herring Tagging

At the request of NAFO, a	 ad hoc' Working Group was set up to dicuss

the results of herring tagging experiments in NAFO areas 4, 5, and 6. The

meeting was held in Quebec Cit ,	 Quebec, Canada, on 12-14 January, 1982.

Attendees, and their affiliati ns are given in Appendix 5.
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definition of management areas by demonstrating stock relationships was

quickly demonstrated by the recovery information obtained from these

studies. In 1975, based on the tagging information, the Assessments

Subcommittee of ICNAF (International Commission for the Northwest Atlantic

Fisheries) recommended, and the Commission accepted, that the herring

management structure in NAFO Subarea 4 be changed. As a result of this

recommendation, two management units were altered substantially: the

existing management area of Division 4VWa was split so that Division 4V

would he managed as a discrete area and the Subdivision 4Wa was combined

with the existing management area 4XWb to form a new management area,

Division 4WX.

In 1976, largely due to the proven feasibility of tagging herring from

the 1973-74 experiments, ICNAF set up an 'ad hoc' Working Group on

International Herring Tagging. The purpose of this, group was to develop an

International tagging program to elucidate stock relationships in Subareas

4, 5, and 6. The primary objective was to describe the seasonal migration

and inter-mixture of adult and juvenile stages of the herring stocks.

Specific objectives were defined as:

define the feeding, spawning, and overwintering areas;

define recruitment migrations from juvenile fisheries;

define quantitatively the proportion of inter-mixing of stocks

present in feeding and overwintering areas; and

provide estimates of mortality rates.

The efforts of the ICNAF Working Group resulted in the development of

several International and National tagging programs such that during the

period 1973-81, in excess of 500,000 herring have been tagged in NAFO

Subareas 4, 5, and 6 (Appendix 1). With the demise of ICNAF, there was no

established forum to further co-ordinate herring tagging projects and

jointly analyse results. In 1931, NAFO constituted the current Working

Group to review the results and assess the success of the tagging studies.

In discussion, the Working Group felt that the specific objectives one

and two were attainable and that the current information provided much of

what was required to address these issues. Due to the stock collapse on

Georges Bank however, an important omission will be information on the

movements of the Georges Bank populations and their contribution to other

adult and juvenile fisheries. It was felt that obtaining quantitative
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easily, and thus any capture technique which results in severe crowding,

will result in substantial loss of scales and an attendant increase in

tagging mortality.

Discussion of Recovery Results 

Tagging experiments were conducted on various stages of the life

history and seasonal phase (Figure 1). The Working Group decided that some

categorization was necessary in order to associate biological meaning to

the observed recovery information. Each tagging experiment was therefore

assigned to one of the following categories, and the observed movements

interpreted accordingly. The categories were:

Overwintering

Spring Migration

Summer Feeding

Spawning

v) Fall Migration

It was agreed that only category (iv) fish could provide information on

stock discreteness. It was further emphasized that to attain reliable

information on the movement of a particular stock (i.e. stock

identification) 90-95% of the fish must be at sexual maturity stage 6 (ripe

and running). The results of tagging experiments have shown that if the

proportion of sexually non-mature fish is higher than 5-10%, the

concentration may be a mixture of more than one stock, and the admixture of

stocks will persist until commencement of spawning. The remaining 4

categories provide insight into the movements and mixtures of herring

concentrations during other phases of their life history.

Again, in order to facilitate the analysis, NAFO areas 4-6 were

subdivided ito 15 geographic regions (Appendices 2 and 3) and release and

recovery information summarized into these geographic units.

The basic release and recovery information from all tagging

experiments conducted in NAFO areas 4-6 between 1973 and 1981 are given in

Tables 1 and 2. In Table 1, the information is summarized to provide the

number of separate tagging experiments (release sites) in each

region for each of the 5 seasonal phases of the herring annual cycle, the

total number of fish tagged in each region and the tags recovered. The

recovery rate (longer term recoveries) varies from 0 to 5.05% (summer
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The region 13 experiments were conducted on a mixture of adults and

juveniles and the results (Figure 3) indicate a much wider dispersion,; The

majority of fish appear to move into the southwest Nova Scotia - Bay of

Fundy area (regions 9-11) in summer and return to the Chedabucto Bay area

'(region 13) in winter. There appears to 1)6 a limited movement of fish from

the Chedabucto Bay area into the Gulf of Maine and Gulf of St. Lawrence.

It appears that the Chedabucto Bay area is the overwintering area for many

fish residing off southwest Nova Scotia in summer, and possibly is the

overwintering area for the southwest Nova Scotia spawning stock. If so,

then there must be some "leakage" into adjacent areas.

The Sydney Bight (region 14) tagging experiments were conducted on

adult fish and the results again show a wide dispersion (Figure 4). The

summer distribution, although concentrated in regions 14 and 15, appears to

extend into the Bay of Fundy. In winter the distribution is concentrated

in the northern regions (13, 14, 15). No recoveries were made from these

experiments in the Gulf of Maine. A more detailed examination of the data

suggests that region 14 is a transition area with the majority of herring

in the northern part Of the region moving into the Gulf in summer, while

the majority of those in the southern part move 'to eastern and southern

Nova Scotia and the Bay of Fundy.

The data from the overwintering experiments in regions .1 and 10 are

not discussed since no recoveries were made from the region 1 experiment

and all the recoveries from the region 10 experiment were made in regions

10 and 11.

Spring Migration

There were 5 regions in which tagging experiments were conducted

during spring migration: areas 2, 3, 4, 11, and 12 (Figure 1). The

results of experiments in regions 3 and 4 were combined due to the

similarities in movements.

The region 2 experiments were conducted on adults in the Great South

Channel area. The results from these experiments (Figure 5) suggest that

the fish are concentrated in the southern regions in, the January-March

period then move eastward, distributing themselves primarily along the

western Maine coast, but extending the movement to the entrance to the Bay

of Fundy during the remainder of the year.

The results of the regions 3 and 4 eXperiments, also conducted on
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adults, exhibit a similar attern of movement (Figure 6) as those of region

2 except that they appear o commence the spring migration earlier and move

farther east, as far as res ion 13. As a result, it appears that larger

proportion of these fish, han those from region 2, are found at the

entrance to the Ray of Fund in the summer and autumn.

The experiments conduc ted on spring migrants in regions 11 and 12 are

presented separately becaus e the region 11 experiments were conducted on

juveniles while the region 12 experiment was on a mixed group. The results

  

(Figure 7) suggest that during the summer and fall the mixed group is

located off southwest Nova Scotia, while in winter it moves eastward to

areas 13 and 15; there were however, a limited number of returns from this

experiment. The juveniles (Figure 8) exhibit a similar pattern, except

that the winter movement ea stward is much less pronounced.

The data from all the spring migration tagging studies suggest that

the entrance to the Ray of Fundy is an area of summer convergence for at

least a portion of the herring populations in the Gulf of Maine and

southern Nova Scotia area.
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in regions 5 to 11 between April and December but show a greater tendency

to move into the upper reaches of the Bay of Fundy (Figure 13). The

recoveries during the January to March period are few for this group and

thus may be of limited interpretive value; but these recoveries suggest

overwintering movement eastward to region 14 as well as southwest to region

4. Movement into regions 1-3 were not demonstrated by this group.

Juveniles tagged in regions 7 and 10 during this period (Figure 14) exhibit

similar movement to the mixed group except that they have also been

recovered: near both extremes of the distributional area (regions 1 and 14)

in most seasons. There appears to be a tendency to concentrate around the

entrance to the Bay of Fundy throughout the year, but primarily during the

April to.December period. During January to March there appears to be. 3

concentrations: a large one at the entrance to the Bay of Fundy, another

major group southwest and spread through regions 1, 3, and 4 and a smaller

concentration in region 13. The overall results from the tagging

experiments in regions 7 and 10 suggest that the entrance to the Bay of

Fundy, especially regions 7 and 10, is a summer feeding area for a mixture

of juveniles and adults which remain there for much of the summer-autumn

period. The majority of adults tagged in these 2 areas appear to move

southwest into the Cape Cod area to overwinter, while many of the juveniles

stay in the Bay of Fundy over the winter while others move southwest

towards Cape Cod, and a smaller number move northeast towards Cape Breton.

Mixed groups of herring tagged in region 11 during the summer feeding

period (Figure 15) appear to remain primarily within, and around the

entrance to the Bay of Fundy during the April to December period, although

a small proportion disperses as far south as region 2 and as far north as

region 15. In the latter part of the year, most of these fish appear to

leave the Bay of Fundy area with the majority moving northeast towards. Cape

Breton and a smaller number moving to the Cape Cod area to overwinter.

Adults tagged in region 13 during the summer feeding period did not

move farther south than region 10. During the summer period they appear to

have remained concentrated in region 13, although some movement was

exhibited towards southwest Nova Scotia. In the October to December

period, a substantial proportion appear to have moved into the Bay of Fundy

area, although many are still found in region 13. These observations

suggest that,	 component of the herring found in region 13 in summer are
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to he heavily concentrated within, the Ray of Fundy and off southwest Nova

Scotia (regions 9, 10, and 11) although a few recoveries have been made as

far southwest as Cape Cod and northeast as the Gulf of 	 St. Lawrence during

this period. During the January to March period there 	 are few of these

fish in the Ray of Fundy area; the majority appear to have moved northeast

to overwinter in region 13 with a much smaller component overwintering in

the western Gulf of Maine.

Fall Migration 

There were 4 regions in which tagging experiments were conducted

during the fall migration period: area 4, 5, 6, and 7 	 (Figure 1). Adults,

juveniles, and mixed groups were tagged during these periods. Since the

resultant recoveries exhibit highly similar patterns, the results of all

fall migration experiments have been combined in Figure 21. Herring tagged

during fall migration in regions 4-7 appear to concentrate in the western

portion of the Gulf of Maine (mainly region 4) during the January t o. March

period. During the April to June period there is a movement northwest

which extends to the entrance of the Bay of Fundy, but the majority of fish

appear to still be in the western Gulf of Maine area 	 The movement toward

the Bay of Fundy continues in the July to September period, but the major

concentrations remain in the. Gulf of Maine and during the October to

December period the movement is southwest again.

Summary  of Movements 

Juveniles

Herring tagged as juveniles all exhibit a tendency to remain

concentrated in the area of tagging probably due to their size. Results

from such experiments in regions 5, 6, and 7 during all seasons further

exhibits a net movement eastward towards the entrance to the Bay of Fundy

in the April-September period followed by a westward movement towards Cape

Cod during the October-March period. They appear to have moved no farther

eastward than southwest Nova Scotia and very few recaptures are made in the

upper reaches of the Bay of Fundy. Their movement southwest is more

pronounced with a substantial number of recoveries being made south of

Cape Cod. Results from experiments in region 10 during , all seasons exhibit

a greater dispersal with recoveries south of Cape Cod and eastern Nova

Scotia (regions 13 and 14). Duri ng3 the whole year these fish remain

heavily concentrated in the area of release on the New Brunswick side of



the Bay of Fundy. During the April-September period they are distributed

extensively within, and around, the entrance to the Bay of Fundy as well as

exhibiting movement into the central Maine coastal area (regions 5-6).

During the October-March'period, although the majority of these fish

remain on the New Brunswick side of the Bay of Fundy, a substantial

component moves to the western Gulf of Maine and Cape Cod to overwinter

while another smaller, but still significant, component moves eastward to

overwinter in the Chedabucto Bay . area (region 13). Results from

experiments in region8 11 and 12 exhibit a directed movement to the Bay of

Fundy area during the April-September period. This westward movement by

this group demonstrates further that the Bay of Fundy is a summer gathering

place for juvenile herring found both east and west of it during.other

times of their annual miq atory cycle.

Adults

Herring tagged as adults exhibit more directed movement as a group

than do the juveniles. Adults tagged in the Cape Cod area and Gulf of

Maine exhibit a strong movement eastward resulting in a distribution during

the April to September period between the region of the central Gulf of

Maine and southwest Nova Scotia. The greatest concentration appears to be

in central and western Maine (regions 6-7) but with substantial

concentrations also at the entrance to the Bay of Fundy (regions 10-11);

relatively few recoveries were made from the upper reaches of the Bay of

Fundy. This eastward movenent appears to concentrate the adults i n eastern

Maine and the New Brunswick side of the Bay of Fundy (regions 7 and 10) in

late summer, then a revers? movement commences, which results in a January-

March concentration in the western Gulf of Maine, Cape Cod area, and

farther south. Adults tagjed in eastern Nova Scotia (regions 13-14) appear

to undertake an opposing m vement to Gulf of Maine fish, although even

between these two eastern . !ova Scotia regions they behave somewhat

differently. Adults tagge_ near Chedabucto Bay (region 13) exhibit a

distinct movement towards he Bay of Fundy during the April t ,September

period such that in the lat

appear to be off southwest

of Fundy. Only one recover

of Fundy, thus suggesting v

Bay area. Subsequent movem

e summer and early autumn, most of these herring

Nova Scotia and in the upper reaches of the Bay
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ent appears to be eastward again towards eastern
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Nova Scotia, although the number of recoveries on which to base

'movement 'are limited. Adults from region 14 exhibit a somewhat dUal

movement to summer feeding areas. Although a directed movement is observed

towards the Bay of Fundy during April to September, an even greater

movement is observed into the Gulf of St© Lawrence (region 15). Again no

• recoveries were made . in the' Bay of Fundy area on the New Brunswick side,

nor any'farther west. In the October-March period a reverse movement

occurs from the Bay of Fundy and Gulf of St. Lawrence, resulting in fish

being concentrated in the eastern Nova Scotia regions over the winter.

Mixed Groups

The results from tagging experiments on mixed groups of fish are

comparable to those observed for juveniles and adults when combined. Mixed

groups tagged in western Gulf of Maine exhibit a tendency to move eastward

towards the Bay of Fundy in the summer and westward towards the Cape Cod'

area in winter; they appear to reach the most westerly point of their

migrations in the January to March period, and their most easterly point in

the August-October period. Mixed groups tagged in eastern Gulf of Maine

and in New Brunswick near the entrance to the Bay of Fundy exhibit somewhat

similar movement. The movement is modified however in that more move into

the upper reaches of the Bay of Fundy and a significant proportion more

overwinter off eastern Nova Scotia. Mixed groups tagged off southwest Nova

Scotia , are concentrated in, and around, the Bay of Fundy area during

simmer, and although a proportion moves westward to overwinter,

considerably greater proportion moves eastward. Results from tagging

experiments on mixed groups in eastern Nova Scotia indicate similar

movements to the adults with a dominant summer movement towards the Bay of

Fundy, but also significant movement into the Gulf of St. Lawrence.

Relatively few recoveries were made in the Gulf of Maine. During winter

these fish were concentrated in eastern Nova Scotia.

Persistence of Migratory Patterns 

The results of the tagging experiments strongly suggest that there is

a strong persistence in the annual migratory pattern exhibited by herring

in NAFO:Subareas 4 and 5 (it was agreed not to use the term' n homing" due to

the continuing debate on the biological meaning of that word).

In order to illustrate this persistence, the results of the tagging

experiments on spawning fish off southwest Nova Scotia and on fish
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Conclusions 

For the major spawning groups for which there are significant returns

(Jeffrey's Ledge and southwest Nova Scotia) straying does not seems to

be a major feature of the behaviour of herring.

"Homing" is apparently a major feature associated with southwest Nova

Scotia, and possibly the Jeffrey's Ledge complex also.

3.	 Herring tagged in the area of Cape Cod and western Gulf of Maine

appear to distribute themselves along the Maine coast and at the

entrance to the Bay of Fundy (mainly on the New Brunswick side) during

summer and autumn and overwinter in the western portion of Subarea 5.

The further east the tagging experiment is conducted during any

particular phase of the annual cycle (e.g. feeding concentration in

region 6 versus 3), the further east that group reaches during the

summer-autumn movement.

The Bay of Fundy and entrance areas appear to support concentrations

of herring in summer from the Gulf of Maine and southern and eastern

Nova Scotia.

Herring tagged between Chedabucto Bay and the Bay of Fundy move

westward to the Bay of Fundy (distribution mainly on the Nova Scotia

side) in summer and overwinter off eastern Nova Scotia.

Herring tagged in the Sydney Bight area of eastern Nova Scotia appear

to undertake a major summer movement into the Gulf of St. Lawrence and

a somewhat lesser one towards the Bay of Fundy. These diverging

summer movements suggest that the Sydney Bight area is an over-

wintering area for Gulf of St. Lawrence and Nova Scotia populations.

The summer concentrations of juveniles along the coast of eastern

Maine and southwestern New Brunswick are a mixture of Gulf of Maine

and Nova Scotia populations.

The group acknowledged that the results of the various tagging

experiments pertain primarily to the. stock relationships with the

exclusion of the Georges Bank stock (due to its collapse). The extent

of intermixing of that stock with the more coastal populations cannot

he assessed at this time.

Recommendations 

1.	 Additional analysis of short-term movements particularly for tagging

experiments on summer feeding groups which may provide further
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the following areas, times, etc., in order to augment current results.

Category 

spawning

overwintering

Order of Priority

2*, 4, 7, 10

1, 3,

9.

5 	 The group further agreed that future experiments should be directed at

fall migration	 none

spring migration	 1, 2,

summer feeding	 4, 2*

*when, and if, the Georges Bank stock recovers.

It was acknowledged that some consideration had to be given to the

fishing effort associated with the recoveries obtained from the

various geographic areas. Although appropriate weighting of the

significance of tags between areas would be difficult due to a lack of

fisheries information, it was suggested that future analyses should

attempt such considerations.

7.	 It was also suggested that the migratory patterns exhibited by herring

in Subareas 4 and 5 may be influenced by hydrographic conditions;

review of pertinent oceanographic data could provide insights into

underlying mechanisms influencing these movements.



-17-

Table
	

Release and recovery information for herring tagging operations
during the period 1973-81. The data are grouped geographically
(see Figure 1) by designated seasonal phase.

Seasonal Phase/
Region' 

No. release
sites

Total number	 	 Recoveries 
tagged	 Total	 Longer Te752

    

Overwi nteri ng 

	

Region 1
	

32	 0	 ,0

	

5
	

1000	 15	 15

	

10
	

9
	

19846	 477	 287

	

13
	

25
	

31314	 1024	 396

	

14
	

29
	

18031	 1219	 748

Spring Migration 

Region 2
3-4

11-12

Summer Feeding 

	

Region 5-6	 3

	

7-10	 4

	

11	 2
13

	

23179	 262	 262

	

10973	 490	 490

	

23955	 108	 92

	

79917	 4618	 2765

	

99830	 7573	 5038

	

59442	 1479	 633

	

7286	 115	 94

Spawning 

	

Region 2
	

30443	 14	 14

	

4
	

22673	 305	 302

	

7,10
	

692	 25	 21

	

9
	

3708	 404	 45

	

11
	 1	 54266	 1487	 750

Fall Migration 

	

Region 4	 1094	 183	 30

	

5-6	 9818	 650	 299

	

7,10	 8626	 94	 63

Regions where no tagging was done during a particular phase are excluded.
Regions are grouped in c ses in which tagging operations apply to more than
one area.

2 In order to discriminate between immediate recoveries and those depicting
movement or migration, a 1 recoveries occurring within 2 weeks of tagging
were excluded in the "Loi ger Term" tally.



Overwintering 

Region 1
5

10
13
14

1000
1 19056

25
790

- 31314
18031	 -

15	

-	

15
475	 2	 392

- 1024
121929

2
396

748

32

Table 2

•	

Release and recovery information for herring tagging operations during the
period 1973-81. The data are grouped geographically (see Figure 1) by
designated seasonal phase as well as by sta ge in the life cycle (juveniles
(J); adults (A); mixture of adults and juveniles (M)).

Seasonal Phase/
Region

	

No® release	 Total no.	 No® Recovered
sites	 tagged	 ota	 	

on
ger	 erm,

A	 M	 J	 A	 M	 J	 A	 M	 J	 A	 14

  

Spring Mig rati on

Region 2
3-4

11-12

	

- 23179	 262	 262

	

- 10973	 -	 -	 490

-	

-	 490
20316	 - 3639	 95	

-	

13	 81	 11

Summer Feeding 

	

Region 5-6	 26	 5	 5 65907	 6273 7737	 3290	 611	 717	 2333	 310	 122

	

7,10	 29	 7	 9 61025 20485 18320	 5147	 897 1529	 3309	 742	 985

	

11	 -	 -	 20	 -	 - 59442	 -	 - 1479	 -	 -	 633

	

13	 -	 2	 -	 7286	 -	 115	 -	 94	 -

Spawning 

Region 2
3-4

7
9

11

2	 -	 - 30443	 -	 -	 14
6	 -	 - 22673	 -	 -	 305
1	 -	 692	 25
6	 -	 3708	 404

18	 - 54266	 -	 1487

14
302

21
45

750

1.211.211221.122

	

Region 4	 1	 -	 1094	

-	

183	 30

	

5-6	 3	 3097	 -	 6721	 301	 -	 349	 121	

-	

178

	

7	 1	 1	 - 4998	 3628	 56	 38	 -	 25	 38

'Regions where no tagging was done during a particular phase are excluded. Regions are
grouped in cases in which tagging operations apply to more than one area

2 1n order to discriminate between immediate recoveries and those depicting movement or
migration, all recoveries occuring within 2 weeks of tagging were excluded in the
"Longer Term" tally.
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Figure 3 Distribution of tag recoveries from tagging experiments on overwintering
mixed groups of herring conducted in region 13. The results,exclude,
recoveries made within the first 2 weeks after release. The results have
been groupedacross years and are summarized for the periods April
September (upper line) and October-March (lower line). The lines joining
the values for each time period are merely to facilitate comparing results.

Figure 4 Distribution of tag recoveries from tagging experiments on overwintering adult
herring conducted in region 14. The results exclude recoveries made within
the firs.t 2 weeks after release. The results have been grouped across years
and are summarized for the periods April-September (upper line) and October-
March (lower line). The lines joining the values for each time period are
merely to facilitate comparing results.
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11	 Figure 5 . Distributio of tag recoveries from tagging experiments on adult herring during
spring4dgrationi . conducted in region 2. The results exclude recoveries made

	

2	 within. the first 2 weeks after releaSe. The results have been grouped across

	

. 0	 years and , are summarized for the periods January-March (upper line), April-

0	 June (middl line), and July-December (lower line). The lines joining the
W	 values for 1.ach•time period are merely to facilitate comparing results.
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Figure 6 Distributio ll of tag recoveries from tagging experiments on adult herring during
spring migration conducted in regions 3 and 4. The results exclude recoveries
made within the first 2 weeks after release. The results have been grouped
across years and are summarized for . the periods January-March (upper line),
April-June (middle line), and July-December (lower line). The lines joining
the values for each time period are merely to facilitate comparing results.
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Figure 7 Distribution of tag recoveries from tagging experiments on groups of mixed
herring during the spring migration conducted in region 12. The results
exclude recoveries made within the first 2 weeks after release. The results
have been grouped across years and are summarized for the periods April-June
(upper line), July-September (middle line), and October-March (lower line).
The lines joining the values for each time period are merely to facilitate
comparing results.

Figure 8 Distribution of tag recoveries from tagging experiments on juvenile herring
during spring migration conducted in regions 11 and 12. The results exclude
recoveries made within the first 2 weeks after release. The results have
been grouped across years and are summarized for the periods April-June
(upper line), July September (middle line), and October-March (lower line).
The lines joining the values for each time period are merely to facilitate
comparing results.
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Figure 12 Distribution of tag recoveries from tagging experiments on concentrations of .
summer feeding adult herring conducted in region 7. The results exclude
recoveries made within the first 2 weeks after release. The results have
been grouped across years and are summarized for the periods April-September
(upper line), October-December (middle line), and January-March (lower line).
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0

comparing results. 	
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Figure 11 Distribution of tag recoveries from tagging, experiments on concentration of
summer feeding adult herring conducted in regions 5 and 6. The results
exclude recoveries made within the first 2 weeks after release. The results
have been grouped across years and are summarized for the-periods April
September (upper line), October-December (middle line), and January-March
(lower line). The lines joining the values for each time period are merely

to facilitate comparing results.
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Figure 13 Distribution of tag recoveries from tagging experiments on concentrations of
summer feeding groups of mixed herring conducted in regions 7 and 10. The
results exclude recoveries made within the first 2 weeks after release. The
results have been grouped across years and are summarized for the periods

.
April- eptember (upper line), October-December (middle line), and January-
March (lower line). The lines joining the values for each time period are

merely to facilitate comparing results.
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II
Figure 15 Distribution of tag recoveries from tagging experiments on concentration of

summer feeding groups of mixed herring conducted in region 11. The results
exclude recoveries made within the first 2 weeks after release. The results
have been grouped across years and are summarized for the periods April-

700W	 September (upper line), October-December (middle line), and January-March
(lower line). The lines joining the values for each time period are merely
to facility comparing results.

Figure 16 Distribution of tag recoveries from tagging experiments on concentrations of
summer feeding adult herring conducted in region 13. The results exclude
recoveries made within the first 2 weeks after release. The results have
been grouped across years and are summarized for the periods April-June

0	 (upper line), July-September (middle line), and October-December (lower line):
7 VV	

no recoveries were reported for the January-March period. The lines joining
the values for each time period are merely to facilitate comparing results.
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Figure 18 Distribution of tag recoveries from tagging experiments on spawning herring
conducted in regions 3 and 4. The results exclude recoveries made within
the first 2 weeks after release. The results have been grouped across years
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Figure 20 Distribution of tag recoveries from tagging experiments on spawning herring
conducted in region 11. The results exclude recoveries made within the first
2 weeks after release. The results have been grouped across years and are
summarized for the periods January-March (upper line), April-September (middle
line), and October-December (lower line). The lines joining the values for
each time period are merely to facilitate comparing results.
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Figure 19 Distribution of tag recoveries from tagging experiments on spawning herring
conducted in region 9. The results exclude recoveries made within the first
2 weeks after release. The results have been grouped across years and are
summarized for the periods July-September (upper line) and October-December
(lower line); no recoveries were reported for the January-June period. The
lines joining the values for each time period are merely to facilitate comparing
results.

7 W
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Figure 24 Winter distribution of tag
recoveries from tagging experi-
ments conducted off eastern
Nova Scotia in August-September,
1977, and January, November-
December, 1978. Recoveries are
combined for the operations and
presented for the 1t and2 d
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Figure 23 Winter distribution of tag
recoveries from tagging eXperi7.
menus conducted off southwest
Nova Scotia in August-September,
1977. Recoveries . are presented
for the 1st, 2nd, and . 3rd (and
subsequent) winters (November-
March) after release).
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Figure 25 Summer distribution of tag
recoveries from tagging experi-
ments conducted off eastern
Nova Scotia in January and
November-December, 1978.
Recoveries are combined for the	 42

operations and presented for the 	
1st, 2nd, and 3rd summer (June-
October) after release.



Appendix
	

Listing of herring tagging activities from 1973-81 in the
Northwest Atlantic giving location, date, and numbers tagged
(source: ICNAF/NAFO Circular Letter series).

Date

Nov. 21-Dec.5/73

Jan. 29-30/76
Feb. 8/76
Feb. 8-9/76
Feb. 10/76
Feb. 12/76
Feb. 13/76
May 12/76
May 12/76
May 14/76
May 15/76
May 17/76
Apri 1 29/76
May 2/76
May 11/76
Aug.26-Sept.6/76
Sept. 16/76
Sept. 17/76
Sept. 18/76
Sept. 19/76
Sept. 23/76
Sept. 27/76
Oct. 8/76
Oct. 9/76
Oct. 11/76
Nov. 10/76

Jan. 16-17/77
May 7/77
May 11/77
May 13/77
May 15/77
March 8/77
May 1/77
Sept. 23/77
Sept. 25/77
June 28/77
June 28/77
July 6/77
July 7/77
July 15/77
July 18/77
July 19/77
Aug. 8/77
Aug. 10/77
Aug. 10/77
Aug. 11/77
Aug. 12/77
Aug. 16/77

Aug. 18/77

Aug. 29/77
Aug. 30/77
Aug. 30/77
Aug. 31/77
Aug. 31/77
Aug. 31/77

Sept. 1/77
Sept. 1/77
Sept. 5/77

Location 

Grand Manan

	

45°21 1 15"N	 61°155451°1,4

	

45°21 1 15"N	 61°15' 45"W

	

45°21 ° 32"N	 61915115"W

	

45°21 30"N	 61'09 ° 45"W

	

45°21 30"N	 61°09 ° 45"W

	

45°21 30"N	 61°09° 45"W

	

47°23 1 00"N	 61°47 00"W

	

47°22 1 00"N	 61°51°00"W

	

47°23'00"N	 61°47100"W

	

47°23°00"N	 61°47°00"W

	

47°23 1 00"N	 61°47100"W
St. Georges Bay

	

47°41 ° 00"N	 60°35 ° 30"W

	

47°41 1 00"N	 60°35° 30"W
W. Gulf of St. Lawrence

41°45°N
41°43°N
41°351N
41°44°N
41°38°N
41°35°N
42°39'N
42°501N
42°39°N
41°29°N

45°20'N
40°311N
40°281N
40°33'N
40°271N
43°451N
42°41°N
41°38°N
41°38'N
3 mi. S.W. Trinity
12 nil. S. Lurcher

Mill Cove, Campobello
Mill Cove, Campobello
Mill Cove, Campobello
Mill Cove, Campobello
Head Harbour Isla0
Bliss Island Light

Back of Man of War Is.
1 mi. S.W. Crow Island

1 mi. S.W. Whitehead
Off Eagle Island
St. Andrews Pt.-
Minister's Is.

E. of Tongue Shoal
(St. Andrews Pt.)

11-2 mi. N.W. Seal Is.
2 mi. W. of West Head

mi. ESE Trinity Buoy.
11 rni. SE Trinity Buoy
2 mi. W. of Seal Is.

ESE Trinity Bay -
NW Cape St. Mary

2 in i . W. of West He..ad
111 mi. ESE Trinity Buoy
1 mi. N. of Seal Is.

No. Herring'
tagged 

10,868

3,000
2,150
3,843
3,199
3,625
6,650

(2,000)
(1,652)

(500)
(3,374)
(2,350)
(6„400)
(1,900)
(1,900)

(27,975)
-4,800
5,132
3,524
5,443
5,993
4,511
3,466
3,661
3,566

32

1,025
6,430
2,507
3,805

10,437
1,000

10,973
645
298

95
141

1,668
1,750
1,225

647
1,254
2,846

200
1,600
1,175
2,096
4,874

3,100

3,997
6,491
2,999
2,347
5,492
2,828

4,500
4,650
3,996

Aera2

DFO, St. Andrews

DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
OFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. John's
DFO, St. John's
DFO, St. John's
DFO, St. Andrews
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole

DFO, St. Andrews
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
DMR, Maine
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
DFO, St. And rews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
OFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews

DFO, St. Andrews
DFO, St. And rews

DFO, St. Andrews

OFO , St . Andrewt
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. AndreWs

OFG, St. Andrews
UFO, St. Andrews
DFO, St. Andrews

68°58'W
68°56'W
68°55'W
68°49°W
68°51.'W
68°57°W
70°30°W
70°19°W
70°30'W
71°14°W

60°34°W
69°12'W
69°09'W
69°20'W
69°20'W
69°41°W
70°29'W
69°41'W
69°45'W
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Appendix 1. Cont'd.

Date	 Location

11 mi. SE Gannet Rock
2 ml. E. Green Is.
1 ml. S. Green Is.

	

3 m	 . SSE Seal Is.
1 mi NE Gannet Rock
2 mi. SE Gannet Rock

rinity Buoy

	

41	 H. off Low Pt.
2 mi. tff. Little Larrain.e

	

2 mi.	 South Cape Mori en
G l ace Bay Buoy

	

3/4mi.	 S. Glace Bay Buoy

	

11 mi.	 E. Glace Bay Buoy
Lin . kin Bay, Maine

Booth )ay Harbour, Maine
Gree land Cove, Maine

Lo g Cove, Maine
Gunpoint Cove, Maine

Boi • Bubert, Maine
How.rd Cove, Maine
Sa d Cove, Maine

	

Meti	 is Island, Maine
South ort Island, Maine

North Lubec

Cape Canso

	

E.	 of Cape Canso
15 mi. E. of Cape Canso
15 mi. E. of Cape Canso

	

8 mi.	 F. of Cape Canso

	

6 mi.	 S of White Hd„ CB
21 mi. NE C A Buoys

Perry Shor.e

lmi. NW Lettite Passage-
(Pa samaq)

L verpool Bay
verpool Bay

Isle Verte, Quebec

SE Thacker's Is
'N	 70°12'W

N	 70°12'W
70°15'W

'N	 70°15'W
65°50.'W

'N	 65°45'W
65°50'W
65°45'W
66°55'W
62°15'W
62°15'W
60°15'W
60°14'W
61°06'W
60°06'W

'N	 59°58'W
'N	 61°04'W

N	 60°22'W
N	 60°23'4
N	 61°25'W
N	 61°34'W
N	 61°34'W

61°20'W
60°45'W
61°04'W

No Herringl
tagged 

2,000
1,125
1,050
3,825
3,494
3,375
2,500

588
715
435
650
207
487

1,000
1,000
1,000
1,500
2,500
2,000
1,000
2,800

800
1,196
2,200

525
17

525
1,127

705
670
829

50

3,950

5,000
4,000

(29,217)

1,500
500

2,000
2,000
4,000
4,000
5,992
2,225
2,380

375
(2,500)
(5,500)

233
186
364
344

1,762
676
653
316
332
538
646
224
356
219

Agency2

DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
OFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine
DMR, Maine

DFO, St. Andrews
OFO, St. Andrews
DFO St. Andrews
DFO St. AndrewS
DFO St. Andrews
DFO, St. Andrews
DFO St. Andrews
DFO St. Andrews

DFO, St. Andrews

DFO, St. Andrews
DFO, St. Andrews
DFO, Quebec City.

NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
NMFS, Woods Hole
DFO, St. Andrews
DFO, St. Andrews
UFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. AndrewS
OFO, St. And:reWs
UFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
DFO, St. AndreWs
DFO, St. Andrews
DFO, St. Andrews
DFO, St. Andrews
OFO, St. Andrews
OFO, St. Andrews
OFO, St. Andrews
DFO, St. AndreWs
DFO, St. Andrews
DFO, St. Andrews

Sept. 6/77
Sept. 6/77
Sept. 7/77
Sept. 7/77
Sept. 7/77
Sept. 8/77
Sept. 9/77
Nov. 28/77
Dec. 4/77
Dec. 5/77
Dec. 14-15/77
Dec. 5/77
Dec. 5/77
May 22/77
May 23/77
June 20/77
June 27/77
July 6/77
July 12/77
July 27/77
July 28/77
Oct. 11/77
Oct. 27/77
Nov. 3/77

Jan. 13/78
Jan. 13/78
Jan. 17/78
Jan. 13/78
Jan. 17/78
Jan. 23/78
Jan. 29/78
Feb. 3/78

Mar. 24/78

Apr. 17/78
Apr. 19/78
From May 11-

June 9/78
Oct. 16/78
Nov. 1/78
Nov. 2/78
Nov. 3/78
Nov. 9/78
July 7/78
July 28-29/78
July 20/78
July 21-26/78
Aug. 28/78
Oct. 18/78
Oct. 25/78
Nov. 6/78
Nov. 9/78
Nov. 11/78
Nov. 17-18/78
Nov. 19-22/78
Dec. 6-7/78
Nov. 30/78
Dec. 2/78
Dec. 7-8/78
Dec. 7/78
Dec. 4/78
Dec. 9/78
Dec.. 13/78
Dec. 7-8/78

2 mi.
42°5
42°5
42°5
42°5
44°4
44°3
44°40'N
44°39'N
44°37'N
46°20'N
46°20'N
46°28'N
46°24'N
45°10'N
46°23'N
46°22
45°10
46°28
46°32
45°10
45°04
45°04
45°03 N
45°21'N
45°10'N
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Appendix 1. Cont'd.

Date

Dec. 9/78
Dec. 13/78
Feb. 21/78
Aug. 7-9/78
Aug. 21/78
Aug. 31/78
Sept. 7/78
Sept. 18-23/78
Sept . 26/78

March 28/79
March 29/79
June 1-6/79

Sept . 24/79

Sept. 25/79

Oct. 1/79
Dec. 10/79
Dec. 11/79

Dec. 11/79
Dec. 12/79

Dec. 13/79
Dec. 15/79
Dec. 11/79
Dec. 11/79
Dec. 11/79

Dec. 12/79
May 11-24/79
Aug. 11/79

Jan. 3/80

Jan . 3/80
Jan. 3/80
Jan . 5/80
Jan. 5/80
Jan . 6/80
Jan. 7/80
Apr. 16/80

May 12-13/80

Sept. ̀13/79

Apr. 26/80
June 19-24/80
`Feb. 14/80
Feb. 15/80
June 22/80
Jul y _20-23/80
July 24/30
Jul y 27/80
JUly 21-22/80
Jul y 24/80
Sept, 15/80
Sept. 16/80

Oct. 29/81
Oct. 31/31

No. Herri ng 1
tagged	 Agency2

	48 	 DF 0 ,	 St . Andrews

	

325	 DFO,	 St. Andrews

	

1,500	 DMR , Mai ne

	

2,998	 DMR, Mai ne

	

537	 OMR . , Mai ne

	

513	 DMR, Mai ne

	

2,450	 DMR ,	 Mai ne

	

4,800	 [)MR, Mai ne

	

5,200	 DMR	 Mai ne

	

7,078	 DFO,	 St. Andrews

	

3 , 275	 DFO,	 St. Andrews

	

9,087	 DFO,	 St, Andrews

	

1,475	 DFO,	 St. Andrews

	

1,425	 DFO,	 St. Andrews

	

2,025	 DFO,	 St. Andrews

	

346	 ' OFO,	 St. Andrews

	

642	 DFO,	 St. Andrews

	

408	 DFO,	 St. Andrews

	

92	 DFO, St. Andrews

	

619	 DFO,	 St. Andrews

	

250	 DFO,	 St. Andrews

	

958	 DFO, St. Andrews

	

50	 DFO,	 St. Andrews

	

130	 OFO,	 St. Andrews

	

1,294	 DFO,	 St. Andrews

	

(549)	 DFO,	 Quebec City

	

(5)	 DFO,	 Quebec City

	

431	 DFO,	 St. Andrews

	

426	 NO , St. Andrews

	

202	 DFO,	 St. Andrews

	

2,086	 DFO,	 St. Andrews

	

294	 DFO,	 St. Andrews

	

335	 OFO,	 St. Andrews

	

2,468	 DFO,	 St. Andrews

	

3,639	 OFO	 St . Andrews

	

7,286	 DF0',	 St. Andrews'

	

( 2 ,.651	 )	 NSDF, Halifax

	

(600 )	 NSDF Hal i faX

	

(4,946)	 DFO,	 Quebec City

	

390	 - DE0,	 St . Andrews

	

128	 DFO,	 St. Andrews

	

10 9. 036	 OFO 	 St. Andrews

	

2,757	 DFO	 St. Andrews

	

399	 DFO	 St . Andrews

	

1,025	 DFO,	 St. Andrews

	

550	 DFO, St, Andrews

	

9,515	 St,", Andrews

	

4,350	 DFO,	 St. Andrews

	

4,940	 OFO,	 St. Andrews

	

6,847	 DFO,	 St. Andrews

	

3,451	 DFO,	 St, Andrews

Location
46

.
°04'N 	 61°34'W

45°22'N	 60°48'W
PassamaquoddY Bay
Tenants Harbour
White Isl and

Boat Cove,  Lubec
Boston Is . Sheepscot R.

	

Meti n is	 Bel l
Muscongus Bay

	

Li verpool	 Harbour
Li verpool	 Harbour

11 mi off Seawall Head
of St. Mary's Bay,' N.S.
Shag Rock, Seal Rock ,

Grand Manan
Seal Cove, Grand Manan

Seal Cove, Grand Manan.
Cape Dauphin, C.B.

3/4mi . off Ingonish Is.
Cape Breton

S of Ingonish Bay , C.B.
3/4Mf. NE Cape Smokey,
Cape Breton

	

S of Ingoni sh	 Bay, C.B.
Little Lorraine, C.B.

Ingoni sh Bay, C.B
Ingonish Island, C.B.
3/4mi . NE Cape Smokey,

Cape Breton
S of Ingoni sh Bay, C.B.

	

Carleton,	 Quebec
Bl anc-Sabl on, Quebec

3/4mi . off Wreck Cove,
Cape Breton

N Ingoni sh Bay, C.B.
Cape Smokey, C.B.

N Ingoni sh Bay, C.B.
S Ingonish. Bay, C.B.
N Ingoni sh Bay, C.B.
N Ingonish Bay, C.B.

NW Cove , St. Margaret' s
Bay

45°21 ° N	 61°11'W

Li verpool Harbour

Bras d' Or Lake, West Bay
Iles  Verte, P.O.

44° ' N	 63°30'W
44°28°N	 63°30'W
43°40'N	 65°04'W
45°14'N	 65°01'W
45°04'N	 65°04 'W
44°55'N	 65°20'W
45°19'N	 64°57'W

45°10 ' 00 11 N 64°57 00"W
45'11 ' 30"N 67°09 50"W
45°10 ' 05"N 67°08'50"W

46°21 ' 00"N 62°15 ' 30"W
46°21 00"N 62°15'30"W

June 19-24/80
	

Il e Verte , Quebec.	 (5,000)	 DFO , Quebec City
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Appendix to Cont'd.

Date	 Location

Oct. 27/81
Oct . 28/81
Oct . 29/81
Oct. 30/81
Oct . 30/81
Nov . 1/81
Nov. 1/81

48°0014'N.65°14 30"W
48°23 ° 46"N 64°26'20"W
47°52'56"N 65°26°54"W
48°48 06"N 64°11 56"W
48°48 1 12"N 64°11°48°'W
48°47 ° 50"N 64°11142"W
48°50 1 10"N 64°10116"W

No. Herring'
tagged 

(7,000)
(2,013)
(3,275)
(2,000)
(1,100)

(575)
(1,075)

Agency 

DFO, Quebec City
DFO, Quebec City
DFO, Quebec City
DFO, Quebec City
DFO, Quebec City
DFO, Quebec City
DFO, Quebec C Ity

Total Herring Tagged -- 1973 - 1981: 484,380

1 The figures in brackets indicate tagging operati ons not
included in the current analysis.

2 Names of agenci es involved;
DFO ® Department of Fisheries and. Oceans , Canada

Laboratories at St. Andrews, New Brunswick ;
St. John ' s Newfoundland; and Quebec City Quebec.

NMFS - National Mari ne Fisheries Services USA
Laboratory at Woods Hol e Massachusetts.

DMR ® Department of Mari ne ResOurces, State of Mai ne, USA
Laboratory at Boothbay Harbour Mai ne.

NSDF - Nova Scotia Department of Fisheries
Laboratory in Hal i fax , Nova Scotia, Canada .
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Appendix 2® International herring tagging project release and recovery asres.

U.S. AREAS

AREA 1 
starts 41°31'N/72°00'14

40°00'N/70°00'W

AREA 2 
starts 41°36'N/70°00'W

40°00'N/66°55'W
40°30 ' N/65°40 'W
42°00'N/65°50'W
42°10:N/66°00 'W
42°20'N/70°00 'W

AREA 3 
starts 42°35'N/70°42'W

42°00'N/70°00'W

AREA 4 
starts 42°35'N/70°42'W

43°16'N/69°49'W

starts 43°34'N/70°12'W
43°41'N/69°15'W

starts 43°55'N/69°15'W
43°50'N/68°03'W

AREA 7 
starts 44°20'N/68°04'W

43°50'N/66°55'W
44°49'N/66°57'W

AREA 8 

to	 40°00'N/72°00'W	 to
to	 41°36 °N/70°00 'W'	 ENDAT

to	 40°00'N/70°00'W
to	 40°30'N/66°55'W
to	 42°00'N/65°40'W
to	 42°10'N/65°50'W
to	 42°20'N/66°00 'W
to	 42°00 ' N/70°00 'W

to	 42°35'N/70°00'W
ENDAT

to	 42°35°N/70°00'W
to	 43°34°N/70 12'W

to	 43°16'N/69°49'W
to	 43°55'N/69°15'W

to	 43°41'N/69°15'W
to	 44°20'N/68°041W

to	 43°50'N/68°03'W
to	 44°49 ' N/66°55 'W
ENDAT

AREA 5 

AREA 6

to
to
to
to
to
ENDAT

to
ENDAT

to
ENDAT

to
ENDAT

to
to

starts 43°50'N/67°50'W
43°41'N/69°15'W
42°35'N/70°00'W
42°201N/67°50'W

CANADIAN AREAS 

AREA 9 
starts 45°15'N/66°00'W

45°00'N/65°10'W

AREA 10 
starts 44°49'N/66°57'W

44°20'N/66°55'W
44°40'N/66°30'W
44°50'N/66°00'W
45°00'N/65°40'W
45°15'N/66°00 'W

AREA 11 

to	 43°50'N/68°03'W
to	 43°16'N/69°49'W
to	 42°20'N/70°00'W
to	 43°50IN/67°50'W

to	 45°00'N/66°00'W
ENDAT

to	 44°49'N/66°55'W
to	 44°20'N/66°30'W
to	 44°40IN/66°00'W
to	 44°50'N/65°40'W
to	 45°00'N/66°00'W
ENDAT

to
to
to
ENDAT

to
to
to
to
to

starts 45°00'N/65°10'W
44°50'N/65°40'W
44°40°N/66°00'W
44°20'N/66°30'W
43°50'N/66°55'W
42°20'N/67°50'W
44°001N/64°20'W

to	 45°00'N/65°40'W
to	 44°50'N/66°00'W
to	 44°40'N/66°30'W
to	 44°20'N/66°55'W
to	 43°501N/67°50'W
to	 42°201N/64°20'W
to	 44°12'N/64°33'W

to
to
to
to
to
to
ENDAT



AREA 12
starts 44°12'N

43°00'N
45°58'N

64°33'W
64°20'W
62°10'W

to	 44°00IN/64°20'W	 to
to	 43°00'N/62°10'W	 to
ENDAT

AREA 13 

AREA 14

starts 45°58'N 62°10'W
43°00'N 60°20'W

to	 43°00'N/62°10'W	 to
to	 45°43'N/60°20'W	 ENDAT

 

starts 45°43'N
43°00'N
46°50'N
with it
Cabot S

starts 46°50'N
47°40'N

	

60°20'W	 to	 43°00'N/60°20'Wto

	

58°00'W	 to	 46°00'N/58°00'W	 to

	

58°50'W	 to	 47°30'N/57°35'W	 ENDAT

N.W. boundary defined by a line across the
rait at

	

60°20'W	 to	 0°30'N/59°35'W

	

59°20'W	 ENDAT

AREA 15 
Areas within the River and Gulf of St. Lawrence bounded
by a li e across the Cabot Strait at

	

starts 46°50'N/60°20'W	 to	 47°30'N/59°35'W	 to
	47°40'N 59°20'W	 ENDAT

and a line across the Belle Isle Straits at:

	

starts 51°23'N 56°30'W	 to	 51°40'N/56°31'W	 ENDAT

and a li e across the St. Lawrence River at:

	

starts 47°40'N/70°00'W	 to	 47°55'N/70°00'W	 ENDAT
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Appendix 4. Description of the herring fisheries in tag recovery regions

I-XIV.

Region I. The fishery is conducted during the winter/spring (December-

April) period principally by pair trawlers in southern New England coastal

waters. The fishery is directed towards age 3 and older herring.

Approximately 50/ of the age 3 fish landed are below 23 cm i n length.

Region II. No significart herring fishing has occurred since 1976 when the

Georges Bank stock collapsed.

Region III. The fishery is conducted by pair trawlers and purse seiners

with the former being the dominant gear type utilized. The season runs

from January to April and the fishery is directed towards age 3 and older

fish. Approximately 70/ of the age 3 fish landed are below 23 cm in

length.

Region IV. The fishery is basically on August-November fishery but catches

may begin as early as March when herring apparently begin to migrate

northward. Few catches are made in May and June. Purse seines are the

principal gear employed but pair trawlers are also utilized. During the

August-October period the fishery operates on both pre-spawning and

spawning fish, ages 3 and older. These fish are all greater than 23 cm in

length.

Region V - VII. The fishery usually begins in late May and generally

extends into November. The fishery is generally most intense during the

months of July to September in all three areas. In Regions 5 and 6 stop

seines and purse seines are utilized whereas in Region 7 stop seines and

weirs are the dominant gear types and purse seines are used occasionally.

(only legal after October 15). The fishery in these three regions (5-7)

are selective for age 2 fish, although all ages are harvested. Age 3 fish

are all below 23 cm in length during the start of the fishery, and as the

season progresses the size of the age 3 fish gradually increases.

Region VIII. There is no herring fishery in Region 8.

Region IX. The fishery is conducted in June and July by purse seiners and

primarily exploits spawning fish some pre-spawners are also taken.

Region X. The fishery is conducted primarily from April to November

although in some years a winter fishery also occurs. Roth fisheries

exploit juvenile fish which are mainly less than 23 cm in length. The
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April to November fishery is conducted by weirs (area closed to purse

seiners during this period) and is mainly dependent on age 2 and 3 herring.

The winter fishery, conducted by purse seiners primarily on age 2 fish, has

been sporatic in recent years and annual catches appear to be related to

the size of recruiting year classes.

Region XI® The fishery is basically an April to October fishery and is

conducted mainly by purse seiners, weirs, and gillnets. The gillnet

fisheries exploit primarily spawning fish although in some years

pre-spawning adults are also taken. The weir fishery is restricted to the

Bay of Fundy and is dependent on age 2, 3, and 4 fish. About 50/ of these

are less than 23 cm in length. The purse seine fishery exploits summer

feeding aggregations of juvenile and adult fish as well as pre-spawning and

spawning adults. The fishery is most intense during August and September

as the fish concentrate near, and on the spawning beds 	 In recent years

the mean size of the fish has increased since market demand for adult fish

has increase and a historic meal fishery has been terminated.

Region XII. The fisheries are basically localized summer 	 gill net

fisheries apparently exploiting small localized stocks. Gill nets are the

principal gear, annual catches are relatively small, and primaHly of fish

greater than 23 cm in length.

Region XIII. Although a small summer gillnet fishery occurs, the principal

fishery occurs in winter (November-March). The catch is taken almost

exclusively by purse seines. The fishery i s directed towards age 3 and

older fish, and although all ages are harvested, over 70/ are greater than

23 cm in length.

Region XIV. The principal fishery, in recent years, has been a purse seine

fi§hery exploiting over-wintering adult fish. This winter fishery occurs

from November to January and over 85% of the fish are greater than 23 cm in

length. There is a small gillnet and trap fishery which occurs in April on

pre-spawning and spawning fish. These fish are all greater than 23 cm.



DF01' Dartmouth, Canada
DMR 2  Boothbay Harbour, USA
NMFS J , Woods Hole, USA
DFO, Quebec City, Canada
DMR, Boothbay Harbour, USA
NMF S, WoOds Hole, USA
DFO, Dartmouth, Canada
DMR,.lioothbay Harbour, USA
DMR, Boothbay Harbour, USA
DFO, Quebec City, Canada
NMFS, Woods Hole,USA
MNFS, Woods Hole, USA

W.T. Stobo (convener)
C. Walton (rapporteur)
V. Anthony

Cleary
T. Creaser

Fogarty
J. Gagne
M. Hunter
D. Libby
H. Powles
M. Sissenwine
G. Waring

C'
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Appendix 5. List of attendees to ad hoc' Working Group on Herring
Tagging meeting.

1 Department of Fisheries and Oceans
2 State of Maine Department of Marine Resources
3 National Marine Fisheries Service
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