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class was characteristically a southern-contingent
class while the 1921-class and still older mackerel
were mainly members of the northern contingent.
The mackerel tagged in the experiment under con­
sideration contained both elements roughly sep­
arable by a line drawn at 15% inches, those below
this length theoretically, belonging to the southern
contingent, those above to the northern contingent.
Thus this experiment meets the requirements of
dealing with a mixed population. But it does not
meet the requirement that it take place offshore
along the main route of migration. Instead, the tag­
ging was done far inshore in the bays and sounds.
Hence, it might be suspected that these individuals
had already split off from the main body and con­
sist of a selected portion already committed to their
area of summer sojourn. If this is true, those under
15% inches belonging to the southern contingent
should show a tendency to linger south of Cape Cod,
indeed, might form that minor portion of the southern
contingent remaining south of Cape Cod all summer.
Those above 15% inches, on the other hand, should
pass quickly out of the southern New England area
and into Massachusetts Bay either around Cape
Cod or by way of the offing of southern Nova
Scotia.

This expectation was confirmed by the returns
from this tagging experiment (table 25). Those
under 15% inches were taken along various portions
of the southern New England coast and even as
far west as Long Island during the early months;
and it was not until August that any were recaptured
north or east of Cape Cod. Those above 15%
inches must have passed out of the southern New
England area almost immediately. Aside from a
few local recaptures during the first few days after
release, all were recaptured east and north of Cape
Cod both soon after release and during the subsequent
months of the season. Hence, it is clear that the
population which according to theory was identifiable
from sizes as "mixed," did cORtain individuals which
later separated according to their size into two
groups corresponding in their movements as well
as in their sizes to northern and southern contingents.

The returns during subsequent seasons were too
few to be of much weight. Such as they are, they
are confirmatory rather than otherwise, especially
the one recapture in Nova Scotia in 1927. This
was the only tagging experiment that was performed
in United States waters that could, according to

theory, provide returns from Canadian waters, and
it was the only one that did provide such a return.

MIGRATION OF THE SOUTHERN CONTINGENT

According to hypothesis, mackerel tagged at
any time or place in United States waters except in
the area of mixing in the spring and fall, should be
recaptured in United States waters.33 This is true
of all of the tagging experiments. None except the
one of June 8-19, 1925, at Woods Hole, previously
discussed, dealt with mixed populations and none
other than this one produced Canadian returns.

Those tagged early in the spring before the time
and south of the place of mixing should provide
returns as far north as the Gulf of Maine. The only
experiment in this category was the release May 24
to 27 of 400 mackerel in the offing of Delaware Bay.
Of the two returns from this release, one was caught
locally the following day, the other was taken off
Cape Cod the following August. The returns,
though sparse, are in accord with theory.

Those tagged during the summer in the United
States waters should show random movements dur­
ing the remainder of the summer and early autumn.
This they did (table 26), but the random movements
were perhaps fairly limited in scope, most of the
individuals (254) being caught near the point of
release and only a few (6) being recaptured in other
areas. All recaptures were within the area forming
the summer habitat of the southern contingent
according to our hypothesis.

One would expect that recaptures during the late
autumn of fish tagged in the Gulf of Maine would
be made in the offing of Cape Cod and even west
along the southern New England coast as far as
Block Island. Unfortunately, only one of the
mackerel tagged in the summer of 1925 was recap­
tured in the late autumn. This had traveled from
the coast of Maine to the offing of Block Island,
where it was caught October 19.

Thus, as far as they go, the tagging returns perti­
nent to the southern contingent are in accord with
the evidence derived from size composition.

33 Still another exception should be made· when technique of tagging marks
the mackerel permanently enough to provide returns several seasons after
release. Then, yearling mackerel spending the summer in the Gulf of Maine
but destined to join the northern contingent as they grow older (p. 286) might
be tagged in summer in the Gulf of Maine and be recaptured in Canadian waters
in subsequent years. Since the tagging experiments were with impermanent
tags (appendix B) this exception need not be considered.
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MIGRATION OF THE NORTHERN CONTINGENT

To be of significance in testing our theory that the
northern contingent passes the southern New Eng­
land coast in migrating to Canadian waters, tagging
should take place in southern New England along
the supposed route of migration during the period of
so-called mixing in spring. From such taggings, one
would expect a small portion to be recaptured in the
western parts of the Gulf of Maine, but the major
part should be recaptured during the ensuing summer
in Canadian waters, perhaps as far north as the Gulf
of St. Lawrence. Unfortunately, none of the
tagging experiments took place at the time and area
above specified. The experiment of June 8-19,1925,
was performed at the right time but too far inshore
to be included with the representatives of the
northern contingent. It apparently included mainly
that segment of the northern contingent destined to
spend the following summer in the Gulf of Maine
(p. 301).

Failing adequate tagging experiments to test that
portion of the theory involving passage of the
northern contingent through United States waters
on their way to Canadian waters in the spring, the
next most important portion of the theory to examine
is that involving their passage through United
States waters on the way south in the fall. For this
purpose, the reports on the releases of 7,746 mackerel
in Canadian waters should be instructive. Although
full results of these marking experiments have not
yet been published, a preliminary account appeared
in the Proceedings of the North American Council
on Fishery Investigations, 1921-30 (p. 26). Also,
the Biological Board of Canada (predecessor to the
Fisheries Research Board of Canada) kindly fur­
nished records on the United States recaptures of
the mackerel tagged in Canadian waters. These
are listed in table 19.

According to theory, all mackerel found in Cana­
dian waters are members of the northern contingent
and should pass through United States waters in
spring and fall when migrating from their supposed
winter habitat to their summer habitat and back
agam. There are two minor exceptions to this:
(1) A small portion of the northern contingent,
according to theory, stays in the Gulf of Maine
which it enters either around Cape Cod or across
Georges Bank and past Cape Sable at the southern
tip of Nova Scotia; (2) another small portion,
according to theory, may spend the winter at the

edge of the shelf off Nova Scotia and pass directly
to the coast waters in the spring and back again
in the fall, without passing through United States
waters.

The first of these exceptions would need to be
taken into account only if the tagging took place
near the southern tip of Nova Scotia in the spring,
in which case, part might go westward into the
Gulf of Maine and be captured there in the summer­
time, and part pass northeastward along the coast
of Nova Scotia and would not be recaptured in
waters off United States until they return in fall.
The second exception would hardly be expected to
influence returns to a perceptible degree, for it would
tend only to reduce moderately the percentage
destined to pass through United States waters.
Unfortunately, the first of these exceptions affects
the majority of the Canadian-tagged mackerel,
for 6,812 out of the 7,746 or 88 percent were released
near Yarmouth in June, at just the proper time and
place to provide a high liklihood of including a
considerable number of that small part of the
northern contingent which is expected to enter the
Gulf of Maine, passing the vicinity of Yarmouth on
the way.

Looking first at the returns from the Yarmouth
taggings of May and June, among the fish recaptured
in the United States fishery the same season they
were released, one was taken in June, one in July
and three in August, all from along the coast of
Maine. Hence, it appears that the Yarmouth fish
did include some of that minor portion of the
northern contingent that was expected to circle
back into the northern part of the Gulf of Maine.
Nonetheless, the major portion of Yarmouth fish
must have gone eastward, as would be expected of
northern contingent fish, for among the Canadian
returns "over two-thirds of the fish recaptured had
migrated eastward during the same summer"
(North American Council on Fishery Investi­
gations, 1932, p. 26). The context of the report
from which the quotation was taken indicates that
this fraction was computed on the whole first­
season returns, including the fall season, and hence
the fall recaptures in waters off the United States
(eight in number) must have served to lower the
apparent proportion of eastward migrants. Although
the number of first-season returns is not given, it
may be deduced. To the westward, that is, in waters
off the United States,S were recaptured in summer
and 8 in the fall-or 13 altogether. This probably



310 FISHERY BULLETIN OF THE FISH AND WILDLIFE SERVICE

TABLE 19.-List of mackerel tagged in Canadian waters and recaptured in waters off the United States I arranged according to month
of recapture

Locality

Data on recapture

DateLocality

Data on release

Date

Length
[-------,------------lin centi- [--------,--------------------­

meters
Tag No.

Oct. II, 1929 South Channel near northern edge of Georges Bank.
_____do South Channel.
Oct. 31,1928 Provincetown Harbor, Mass.

43 June 24, 1927 6 miles east ~ south of Halfway Rock, near Portland",
Maine.

47 July 18, 1928 Halfway Rock, near Portland, Maine.

43 Aug. 16, 1926 Wood Island, Maine.
48 Aug. 21,1928 Bantam Rock, near Boothbay Harbor, Maine.
48 Aug. 22, 1928 35 miles southeast of Monhegan Island, Maine.

47 Sept. 5, 1928 N ear Scituat~ Mass..
45 _____do_______ 80 miles southeast of Highland ~ht, Cape Cod, Mass.
44 Sept. 6,1927 25 miles southeast of Chatham, ass.
45 Sept. 9, 1928 Near Scituate, Mass.
42 Sept. 22, 1927 4 to 5 miles southeast of Thatcher Island, Mass.
46 Sept. 24, 1928 85 miles southeast of Highland Light, Cape Cod, Mass.

44 Oct. 10,1928 2 miles off Cape Ann, Mass.
43

_____do_______
Do.

43 _____do_______ 8 miles east of Thatcher Island, Mass.
46 _____do_______ Do.
40 Oct. 17,1927 10 miles southeast of Thatcher Island, Mass.
45 Oct. 21, 1928 5 miles southeast of Rockport Harbor, Mass.
43 Oct. 22, 1927 10 miles southeast of Thatcher Island, Mass.

51 Nov. 5, 1928 15 miles northwest of Race Point, Cape Cod, Mass..
44 Nov. 13, 1928 10 miles southeast of Thatcher Island, Mass.

42 Dec. 23, 1927 28 miles east of Eastern Point, Gloucester, Mass.

Aug. 7,1928

Recaptured during same
season as released:

June: I5596 June 16.1927 Yarmouth,' Nova Scotia _

July:1124 June 28, 1928 do _
August:3435 June 21,1926 do _

2832- June 9,1928 do _
55L June 26,1928 do _

September:2142 May 30,1928 do _
1211 June 28,1928 do _
7885 June 16,1927 do _
1588 June 29,1928 do _
594L June 18,1927 do _
162 June 20,1928 do _

October:

l~~========== ===== _!~~~d~~~~=:~_ =====~~======= ======= == == =====103L do do _
lOSS do do _

~b~~=============== J~~~ g: m~ :=:==~~=:==:===:::::::::::::::6486 Sept. 3,1927 Flint Island, Cape Breton
Island.

Novemher:

m?===:=:::::=:=:= J~~~ ig: l~~~ _:_a:~~~~~~~~:~_~~~~~:=:====:
December:

6687 June 30,1927 Dover Bay,' Nova Scotia _
Recaptured during season

following- release:
May:

115- June 20,1928 Yarmouth, Nova Scotia _
June:

6075 June 30,1927 Dover Bay, Nova Scotia _
5526 June 16,1927 Yarmouth, Nova Scotia _
507 ___ __ __ __ June 26, 1928 do _
252 June 25,1928 do _
5643 June 16,1927 do _

July:
6450 June 30,1927 Dover Bay, Nova Scotia _
6353 do do _

August:
3006 Aug. 17,1925 Magdalen Island _
6677 June 30,1927 Dover Bay, Nova Scotia _

6926 do do _

October.
732- June 27,1928 Yarmouth, Nova Scotia _
372- June 25,1928 do _
6909 June 30, 1927 Dover Bay, Nova Scotia _

42 May 20,1929

45 June 4, 1928
42 June 17,1928
47 June 18,1929
45 June 26,1929
44 June 28,1928

46 July 5, 1928
44 July 29,1928

40 Aug. 4, 192646 do _

42

42
45
42

60 miles south-southeast of Atlantic City, N. ].

Lavalette, N. J.
30 miles south-southeast of No Mans Land, Mass.
S miles northeast of Race Point, Cape Cod, Mass.
60 miles southeast of Highland Light, Cape Cod, Mass..
1 mile southeast of Block Island, R. I.

Menemsha Bight, Vineyard Sound, Mass.
8 miles southeast of Chatham, Mass.

25 miles east-southeast of Graves Light, Boston, Mass.
50 miles south-southeast of Highland Light, Cape-

Cod, Mass.
Off Block Island, R. I.

I Available throll.sh the courtesy of the Biological Board of Canada.
I At Cranberry Head.
s At White Point.

constituted all of the westward returns and hence
should be one-third of the aggregate first-season
recaptures which accordingly would be 39 in number,
Our interpretation is that 5 migrated westward in
spring, the remainder (34) eastward, from whence
they did not return until fall. Of the total, then,
about one-eighth turned west after release at
Yarmouth in the spring; about seven-eighths, or
by far the major portion of Yarmouth spring mackerel
went on their way to more easterly and northerly
waters. It was the fall return of this major portion
from waters off Canada that must have caused the
United States recaptures of Yarmouth-tagged mack­
erel to rise to six each in September and October,
with an additional two in November and December.

Had the mackerel of this tagging experiment re­
mained in the Gulf of Maine all summer, there
should not have been such a rise in tag returns
during the autumn months,

Of Canadian taggings in places other than Yar­
mouth, there were only two experiments, one of 10&
mackerel at Magdalen Islands, and another of 826
near Canso, Nova Scotia. The returns in the sum­
mer of the season of tagging, from both these exper­
iments, were all from Canadian waters as would be
expected from theory. Those released near Canso
showed "migrations to Cape Breton Island and
around it into the Gulf of St. Lawrence as far as the
north shore of Prince Edward Island during the same
summer" (North American Council on Fishery
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Investigations, 1932, p. 26). There were two fall
returns in United States waters, one in October, the
other in December, and both from near Cape Ann,
where, according to the size-composition study, the
drift-gill-net fishery exploits the schools of northern
contingent mackerel on their way south through the
Gulf of Maine in the fall.

A return from Sable Island Bank in January of
a mackerel that had been released near Cape Canso
the preceding summer confirms the possibility enter­
tained in our hypothesis, that some of the mackerel
of the northern contingent may move directly off­
shore and spend the winter along the edge of the
continental shelf as far eastward as the Sable Island
Banks. Nonetheless a return from this ground is
surprising, inasmuch as there is no winter fishery
for mackerel there (or elsewhere) and the chances
of a tagged fish being caught incidental to other
fishing seem very poor.

Returns during the seasons following. that of tag­
ging should also be instructive. Fish tagged in
Canadian waters should be recaptured in waters off
the United States the second and subsequent years,
mainly in the spring and fall, very few in the sum­
mer. The 14 second-season recaptures took place
as follows: One in May, five in June, two in July,
three in August, and three in October. Thus the
spring (June) returns had the expected superiority
in numbers, but the summer returns were higher,
and the fall returns lower, than expected from evi­
dence on migrations of the northern contingent
gained from the size-composition studies. This
might be taken as evidence that mackerel which
are members of the northern contingent in 1 year
may forsake that contingent in others but there is
another explanation for these tagging results which
appears preferable.

This alternative explanation involves considera­
tion of the effect of the tagging on the mackerel
itself. Several tagged fish of the second-year re­
turns came into our hands for inspection, and the
condition of others where only the tag was returned
was ascertained by correspondence with the parties
capturing the fish. In all instances in which per­
tinent information could be obtained, the caudal
peduncle, around which the tag was carried, was
chafed, sometimes rather severely, and about half
of the fish were emaciated. Thus, at least a portion
of the tagged fish must have been severely weakened
by the second season and might have been expected
to lag behind the more vigorous untagged popula-

tion with which they were to migrate. Correspond­
ing with this expectation, mackerel marked with
tags Nos. 115, 6075, 6450, 6926 were taken from
southerly localities well after the time the main
populations of both southern contingents and north­
ern contingents had passed by, and Nos. 6353, 3006,
and 6926 were taken from localities well after the
northern contingent had passed by, though the south­
ern contingent had not done so. Thus it appears
likely that such of the tagged fish of the northern
contingent as "joined" the southern contingent a
year following, did so by lagging behind their com­
panions because they were weakened by the tags.

That this did not represent a general joining of
the southern contingent by members of the northern
contingent is suggested by the fact that only 7 of
the 14 second-season recaptures in waters off the
United States of Canadian-tagged mackerel need be
classified as "laggards." The others were taken at
times and places appropriate for the northern con­
tingent to have been passing through waters off the
United States. Presumably still others of the same
tagging lots passed through these waters without
being recaptured and reached Canadian waters
where, if caught, they would constitute second­
season Canadian recaptures of which I do not have
the records. It is possible that the so-called laggards
may constitute a relatively small proportion of the
tagged groups and their lagging in any case may not
represent an event commonly encountered in normal
uninjured mackerel.

SUMMARY OF TAGGING EVIDENCE

Tagging experiments, though not designed prop­
erly for the purpose, and therefore inadequate in
many respects, substantially corroborate the evidence
obtained from the size composition as to (1) existence
of the two contingents, northern and southern, (2)
the migration of the southern contingent from the
offing of Virginia to the Gulf of Maine but not
farther, (3) their departure from the Gulf of Maine
around Cape Cod in the fall, (4) the migration of a
portion of the northern contingent from southern
New England into the Gulf of Maine, (5) the migra­
tion of this contingent northwesterly from southern
Nova Scotia into the Gulf of St. Lawrence, (6) their
return through the Gulf of Maine in the fall, and
(7) the repetition in part of this migration in the
year following tagging. The weakest link in the
tagging evidence is its failure to demonstrate the
migration of one portion of the mixed population
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directly to Canadian waters while the other part
remains in United States waters. This is due to
lack of tagging in offshore waters of southern New
England at the time the two contingents mix.
Tagging experiments designed to examine this point
are to be desired. In performing such experiments
the experimental information of suitability of dif­
ferent styles of tags (appendix B, p. 356) should be
useful.

MIGRATION OF YOUNG MACKEREL

JUVENILE MACKEREL

During the first month or two after hatching,
mackerel drift in the upper layers of the sea as more
or less helpless members of the plankton community.
Toward the end of July in American waters, they
attain a length of 50 millimeters (2 inches), are
active swimmers, and aggregate in schools (Sette
1943: 177-178). Young mackerel as small as 5 to
10 centimeters (2 to 4 inches) long were collected
only in inshore locations. Small schools of such
mackerel wander into pound nets along shore where
the water is only several fathoms deep, and on a few
occasions when it was possible to visit the pound
nets before they were hauled, series of such mackerel
were collected with a dip net. The main spawning
grounds are well offshore, and earlier plankton
catches of mackerel larvae have always been offshore,
also. So these young mackerel taken alongshore in
late July and early August must have migrated
some tens of miles toward shore and probably some
distance alongshore as well. Whether the entire
population of young mackerel at these sizes is in­
volved in such an inshore migration is not known.
No fishing gear is operated for the purpose of
catching these sizes either inshore or offshore, and
the presence of vast numbers in either zone might
easily remain undetected.

By September, these mackerel become large
enough to be retained, along with other fishes, in
the commercial pound nets when they are hauled.
They are about 8 inches long, known as tacks and
spikes, and considerable quantities are caught during
the fall months of the year, mainly along the coast
of southern New England and along the shores of
the Gulf of Maine as far north as Casco Bay.

Although practically all of the catches are by
shore gear such as pound nets, traps, and weirs,
it is not necessarily true that the entire population
has migrated to the shore line, because occasionally

a few tack- or spike-sized mackerel are found
hanging in the meshes by their teeth when gill nets
are hauled in offshore waters. Also, late in fall,
the spike-sized mackerel sometimes plug the meshes
of offshore purse seines. They have been known
to fill the meshes so extensively that the purse seine
cannot be handled safely and instances of loss of
such plugged seines have occurred. For this reason
purse-seiners exercise extreme caution not to set
the seine around schools of mackerel of this size.
Thus, although offshore catch records are rare, it
is quite possible that a large part of the population
may remain offshore in addition to the ones known,
from the pound-net catches, to have migrated
inshore.

From studies of size composition of samples of
juvenile mackerel taken by the pound nets along­
shore it appears that there are local subpopulations
in many localities. That is, the samples from a
given locality tend to be uniform through successive
weeks, except for progression to larger sizes with
growth, and tend also to differ markedly from the
size composition of samples taken simultaneously
in other localities.

Although the predominant tendency is toward
uniformity within a locality and differences between
localities, there are exceptions, when the size
compositions appears to differ erratically in suc­
cessive samples at a given locality. Such irregu­
larity is more common where points of land jut out
into the ocean, as at Montauk and Provincetown,
than in large coastal indentations as Buzzards Bay
and Vineyard Sound. It is also more common
toward late fall in all localities.

This evidence in its entirety suggests that the
juvenile mackerel tend to aggregate into relatively
stable subpopulational units which remain more or
less intact during summer and fall. Some of the
units remain fairly localized, others roam more
widely. But the mixing between units, if any, is
too slight to bring about homogeneity in size
composition along the American coast.

With the approach of winter the movements of
the various aggregates apparently become more
pronounced and probably successions of them pass
through a given locality in making their fall de­
parture from coastal waters. The latter may he at
least as late as November in some years, for samples
of the juvenile mackerel have been taken up to the
end of November. Whether any remain until still
later would not be known from our sources of
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information because the pound nets usually are
dismantled at this time in anticipation of the hazards
of winter storms.

h is not known whether or not there is a broad
division of the juvenile mackerel into northern and
southern contingents, such as exists among the adults.
Samples of juveniles were not taken from Canadian
waters during this investigation, and I have not
found published records concerning them. Pre­
sumably, the considerable spawnings in the Gulf of
St. Lawrence give rise to juveniles which should be
found around the shores of the Gulf and even along
the outer Nova Scotian coast in the late fall. These,
conceivably, might pass through coastal United
States waters on their way to their wintering
grounds. I can see no clear-cut evidence of this
among our samples. Possibly the greater irregu­
larities of size composition in the late fall are partly
due to the passage of Canadian-reared juveniles
through United States waters, but from the existing
evidence it seems more probable that these are but
expressions of the movements of the previously
more localized aggregates within United States
waters.

YEARLING MACKEREL

In their second year of life mackerel range from
about 25 centimeters (10 inches) long in early sum­
mer to about 32 centimeters (13 inches) long by fall
and are usually termed "blinks" or "tinkers" by
fishermen and by the fish trade. They are in com­
mercial demand, though usually commanding a
lower price than adult mackerel. Samples are avail­
able from both pound-net and purse-seine catches.
They seem not to be caught regularly by drift-gill­
neUers, no doubt, because the meshes of the nets
are too large to gill them.

Though occasional samples of tinker mackerel
have been found among the spring catches by both
purse seines and pound nets, important quantities
were never taken by purse seines until July or August
during the 10 years of this investigation. Pound
nets have yielded samples of tinkers somewhat
earlier, in May of some years, but more often in
June. This is in contrast with adult mackerel which
were often caught by purse seiners in large quantities
in the first half of April and always in the last half.

Assuming that the absence of catches of tinker
mackerel is evidence of their absence from the
fishing area, it would seem that the tinker mackerel
were about a month later than the adults in arriving

806618°~O----O

along the shore waters where the pound nets are
located and several months later on the offshore
purse-seining grounds. The assumption perhaps is
justified for pound nets but not necessarily true for
purse seines because with the latter method of fish­
ing, the aggregation into schools and the vertical
distribution of the schools in the water would deter­
mine whether or not they could be caught and,
furthermore, 'With adult and tinker mackerel schools
equally available the purse-seiner probably would
seek the former rather than the latter on account of
the price differential. Taking the various elements
of evidence into account and recognizing their
respective limitations, one may conclude only that
the tinker mackerel normally do not migrate in
company with the adult mackerel in the spring
migration, and though their routes may be similar
the tinkers are substantially later in arriving. It is
probable that during late spring and early summer
some of them at least tend to be close to shore, for
they "run" into pound nets. Whether some are
also offshore is in doubt. If present in offshore
waters, they either are too far below surface or they
are in schools too small to be economically attractive
to purse seiners. The latter appears to me more
probable for I have seen tinker mackerel in and
near the western end of Vineyard Sound which were
distributed in countless small schools each containing
several scores to several hundreds of individuals.
The fishermen call such aggregates "pods" and never
try to net them.

As summer progresses, the tinker mackerel ob­
viously aggregate into larger schools, for in July
of some years and in August of others the purse
seiners begin to catch them in large quantities and
usually continue to do so until the end of October.
Their summer catches of tinker mackerel have a
range along the coast line identical to that of the
adults, but average substantially closer to shore.
Massachusetts Bay, Ipswich Bay, and the waters
along the eastern face of Cape Cod perhaps furnish
the bulk of tinker mackerel catches by purse seiners.

Like the juveniles, the yearlings tend to remain
somewhat localized, once they have reached their
summer habitat. This is evidenced by the great
predominance of local as compared with distant
returns from a few tagging experiments (see appendix
B) and also from the comparatively uniform size
composition among successive samples from the
same area coupled with the differences in size com­
position of samples taken simultaneously from
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different areas. However, the localizatian,as far as
it may be detected from size composition, .is not so
seVere as among the juveniles. In general, there
are fairly consistent differences in size composition
as between the areas north of Cape Cod and those
east and south. Within these two broad regions,
the differences are much less pronounced and much
less consistent.

Minute examination of this subject through size
composition is complicated by the fairly rapid
growth of yearling mackerel which changes the size
composition sufficiently in successive short. periods
of .time to preclude statistical tests based on simple
assumptions an.d a full report on this subject must
await future study of the growth of yearlings.

In all of the years of this investigation, purse
seining either stopped or had negligible success
after the end of October. With the end of purse
seining, samples of young mackerel also cease to
be. available. It may be presumed from this that
the yearling mackerel depart from United States
waters along with adults of the southern contingent.
Whether or not they are replaced by yearlings
from Canadian waters which would be comparable
to the northern contingent as recognized among
adults cannot be known from our data because
the only fishery taking place in waters off the United
States at an appropriately late period of the year
is by drift-gill-nets, the meshes of which are too
large to sample the range of yearling sizes.

In summary, it has not been established that
there are northern and southern contingents among
the young mackerel. The migrations of the latter
parallel those of the southern contingent as it is
known among adults. This would be interpreted to
mean that there are two contingents among the
young and that only the southern one came within
the observational scope of this investigation, or,
alternatively, it could be interpreted to mean that
all of the young behave as a single population with
a migration pattern like that of the southern con­
tingent, and that it is only in later adulthood that
mackerel segregate into two contingents.

To discover which alternative is correct would
require investigations on young 1l1ack;erel in Canadian
waters parallel with similar investigations in United
States waters. The problem, I believe, would be
solvable both by the tagging method, employing
the internal type tag, and by the study of size compo­
sition. Its solution would have vital bearing on
the fundamental question of whether or not the

northern and southern contingents, as recognized
among adults, are genetically discrete population
entities. The conclusions reached would be critical
in determining administrative policy in the develop­
ment and maintenance of this mackerel resource.
This field is perhaps the most important and promis­
ing for further advancement of knowledge regarding
the mackerel population.

MORPHOMETRIC EVIDENCE

During the course of investigations, and before
the existence of the two contingents was suspected,
a brief survey was made of the possibilities of detect­
ing subpopulations by differences in form and me­
ristic characters. Various body proportions and
counts of spines, rays, and finlets were recorded for
a number of sampks from several localities.

It was soon evident that a number of difficulties
would be involved in such studies. The anterior
spines of the first dorsal become covered with the
integument in large individuals, the last ray of the
second dQrsal and of the anal is sometimes partially
divided,and the body proportions change with size
of the individual. To detect slight differences in
any count or measurement, it is necessary for some
characters to make time-consuming examination
and for others to discount the influence of size of
individual by rigorous statistical methods. Since
the greatest interest would be attached to differences
between the mackerel from waters off Canada and
those from off the United States, and since the ranges
in sizes available from these two regions did not
overlap extensively in the season of survey of this
subject, the discounting of size influence by compar­
ing identical sizes or by studying the regression of a
character on length was not then feasible. There
were indications that some of the characters examined
might be significantly different, but conclusive evi­
dence obviously would require large scale activity.
Therefore, the brief survey was terminated pending
the opportunity of embarking ona comprehensive
project in this field.

With the information now available from the
study of size composition and from tagging, it would
be possible to intelligently concentrate a morpho­
metric study on certain time-place groups of samples
that would be critical either for tests of the conclu­
sions reached by other methods or for supplementing
the present information in certain important respects.
By so concentrating the effort, this method could
be employed much more efficiently than would have
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been possible at the time of the initial survey of its
feasibility. Even so, the more important questions
to be examined would require extensive material
extending through a number of seasons.

Thus, to investigate the nature of the two con­
tingents one would need to examine samples of a
year class as it passed through a number of years of
life. By assembling morphometric data on parallel
series of samples from Canadian and from United
States waters through the juvenile and yearling

years, and for the successive later years of life, add­
ing a third series consisting of samples from the
northern contingent taken as it passes through
United States waters on its northward journey in
the spring and on its southward journey in the fall,
one might expect facts to emerge that would be
significant to the elucidation of the nature of the
two contingents, and the contributions of each to
the mackerel yield of both the United States and
Canadian fisheries.


