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The diseniengling of ithe componenis meking up the North Atlantic

mackerel stock was conceived to be made wore intelligent by a study of
4he populatione comprising the stock. OCoveriag, ae it does, a siretch

ef coast from Virginia to Newioundlnnd, the fishery might well be drew~
ing on several different populutions from as meny rough geogrephic seciions.
Populetions suggested races, wond evidence waes found to give weight to the
prewmise. The most southerly end of the fishery is occupied by the flwt™
presumably at the time when mackerel Tirsi chow on the surface in the
spring. The surfsce tem,erature is ithen about 8-10° C. The fish do not
eppear in water mach cﬁlaer then thie, snd as the werming proceeds north
and easi along the ceossi, the fishery follows it. The flg:'makea catches
continuously from around 38° N along the cosst to the wesi side of
Nuntucket Shoels. Fere ithe continuiiy bresks for im this ragién the
shallow, turbulent watsr mekes fishing unpleasant and costly. Ceines
toor end ure difficult {to handle, there sre numerous shosls, snd the
locality is not at &ll inviting. Netters de not fiah there foi- the

stme reasons. Consoquently this is & barren spot &s far &8 the lishery
is concermed. A fewrcatchea are nade Lere, iowever, when scercity in

- other places persusdes the fishermen to try the Shoels. Vhether there
are fish Lere during the spewning season is uol known but fer purposes

of estcblishing it &s & hatohery for meckersl it ie inconsequentiul, as
whetlever egge were spawned would ue Bwepl away by ihe lides in u few
hours. Fowever, Nuniucket Shoals were considered & divide beiween two

populetions in this preliminary vork, 1 -



From the esstern edge of the Shosls, fishing is prectically con-
tinuous northwerd to Monhegen, where & long gap begimns in which the
amouni of mackersl teken isquite umimportant. The gep continues to
the wesiarn end of the Nova Scotian peninsuls, where pound nets teke
fair numbers of mackerel during the spring, On the Atlantic cosst of
Noya Scotia, mackerel are so sbundent thet i1 Las besn the cusiom of

the seining flcet to go there in Jume for iheir fish whenm catches are

becoming smeller and more infrecuent off lNew Fngland. Thie fishery

lastis only & few weeks for very shortly ithe schoole have left the region.
Pound nets take satches througlout the summer eround Cape Preton Island
and in the southsrn side of the Culf of St. Lairance. Vhether Cepe Preton
Island seperetes two populations of mackerel is ﬁot known, but studies

of cheracieristics made om fish from the Culf of St. Lawrence should

clsar the peoint.

| - The mackerel used in the study of racisl cheracteristics during
1928 wers derived from the commercial ceich, their mejority being tsken
from purse seine hauls. The total of 440 individual fish examined is
made of 3?9 sdults snd 81 "apikes" or matkerel in juvenils simges. is

ihe season progressed, the seining flest chmnged their fishing locelitises
to procure z.uwcximum cateh 8 is the custom in thisfishery, end as a result,
the samples have been divided in accordance with the locality of their
capture. Two of theme, the Gulf of Haine which includes waters from
N#ntucket Shomls, esst and north io thke Bey of Fundy, and the Cape Shore,
by which term the East cossi of Nowa Scotia is designeied, are rether well

separated from oncqbthor and from the others by bottom contours. The Block




Islend end Southern divisions wero made not bLecause of & distinct
naturel divide but lergevly beceuss of & secming aiffercnce in the
prececing years' cniches from thess locelitice.

The composition of the materiel studiec then was s follows:

Locelity o Adults Juveniles
South 84 38

Zlock Tslmmd~Mentucket 124 23
Gulf of MYaine 126 -
Cape Shore 4% -

The eize distribution is showm in Teble I,

Tuble I.
Cm. South Block Tslsnd-Nantucket fulf of Maine Cepe Shore
‘ Spring Fall

37 : -1
38 2 ' 1

4 2 6
39 7 12 8

9 23 14
40 16 30 23

20 19 is



Table I.
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49

South Block Island-Nantuckel Gulf of Maine Cape Shore
gpring- Fall
1
2 1
4 2 &
7 12 8
9 23 14
1s 30 a3
20 19 18 2
8 21 20 5 2
8 ] 15 5 8
4 7 8 -4 1
2 3 5 i1 1
2 4 3 4
1 5 2
1 1 3 3
1 3 1
1
1 1l
1.
1 2 2
1
124 126 45 25.
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It is iomedistely obvious thet both samples of mackerel from
the Cape Shore or Nova Scotisn cosst are largsr snd oluer than the
Americsn ssmples. The results of the Canmdiaa Fisheries Expedition
in 1914-15 under the direction of Dr., Hjort, showed an almosi absolute
absence of mackersl eggs on the east cousi of Neve Scotim., Dannewlg, ;
who analysed the catches of fish eggs taken, had the opinion that the |
chances of eggs spawned on this coust ever developing into young fish !
wers very smell., Casting around for the plausible spewning ground j
end nursery, which stocks this eres, it is nutursl to look with favor ‘
on the Gulf of St. Lawrence as the nesrest and most likely to produce
iha fish ceught noi 80 fear away off Nove Scotie.

If we suppose ihis to be the case, conditions favorable and
unfavoreble for the produuﬁion of mackerel have not been alike over ihe
period during which the mackerel here unuer comsiderstion were produced.
it may be that the Cepe Shiore samples are two few to bsar much welght,
and that they may have been tuken when only large fish were available.
But it would seem that in seventy individuals one or iwo representrtives
of the smeller size would appear, if ithat ﬁmalla&si:a were actunlly in
the stock. DPut none whatever epproaches the lower limit of the fre-
quency distribution for Americen fish. In‘fuct the lowaer limit of Cape

Shore distribution reaches only ito the mode of ihe Amerissn range.

The chisf spamnihg areas ﬁaving been established as the Gulf
ot St. Lawrence, the bight essi of the Jersey coast and south of long
Isleand, and Msssachusetts Bay, it is not unlikely to supposs that if

raciel differences do exist, they will mosi logically be found by
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comparing fish from the hypothetieal stock irom the Culf of St.
Lswrence end from Msssachusetis Bey, end southward. This hes been
the method of procedure, &nd the most outstanding aifferences if any
were to be expected beoiwesn Cape Shore mackerel mnd Americen mackerel,
rather than wilhin the American stock iteelf.

The fish were in mll cases exomined in & fresh condition and all
counts and measurementgwere nade by the writer. As cue care wes taken
when measurements were uade,‘thay wore not rechecked, but the fin and
gill raker counte were made twice.

The totel length frecuencies presenteu the initipl cuse for ad-
justment, as vidaly separeted size limiis occurred im the colleciive
ssmples. The frequencies below illustrate the size clesses thel were

established on their basis.
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It will be seen that from all localities, there is a representation
of samplés within the limits 40.5 cm, -~ 43.0 cm. and it wes this range
which determined the ithree classes into which the fish were rvlegated:
1. Fieh less them 40.5 cm. in length
2. Fish 40.5 em, snd greater, but not more then 43.0 em.
3. Fish greater than 43.0 em. in length
For purposes of obtaining feinly smooth curves, lengths were used
to the nesrest half centimeter, but as fish were messured toc the nesrest
millimetsr, the class limits were necessarily refined further, &nd in
the anelysis they were)less than 40.3 cm., 40.3 - 43.2 cm,., grester than
43.2 ca. |
Charecters exsmined are listed as foliana:
Body Messurements:
1. Total length
2. ‘Langih af hesd (fip of snoul ito mosi posterior edge of operculum, )
3. Insertion of first dorssl fin {Fin held verticsl)
4. " ¥ gacond " " " " "
5. » " anal .o" “ " “
Fin Counts:
6. Number of hard spines in first dorsalfin (A1l counteu &s hurd)
7. Number of herd spines and soft reys in second dorsel fin.
A1l wers counted together, then first was designaied ms
one Lard spine. ,
8. MNumber of hard spines end soft rays in anel fin. All were
counted togsther, then first was designsted as one hard
spine together with detached spine immediately behind anus.
9. FKumber of dorsal and ventrel finlets. Vhesn the firsi finlei
was attsched to the more antsrior fim firmly enough to show
& connecting fold of skin, and to be moved when the fin

wasdrewn forward, it was considered and counted as the lasti
ray of the respective anterior fin.



Gill Raker Counts:

10.

11.

12,
In ell

right side,

The numbsr of rekers om first doresl end veniral gill
arch of both sides were counted. Nothing was counted
a8 & gill reker unless it was positively a herd structure
or showdd the fine hair like siraniners as on larger rakers.

The height of the reker articulating with the joint belween
the dorsul and ventrel arches was measured.

Sex and gonerel condition of gonads noted,
cuses whera practicable, the fish wes messured lying on its

&nG wessurements of the left aside were taken. All body

wessurenents and fin counte wers made on fresh specimenis. All gill

raker counis wers made after the gills had been prosorved in formalin,



Sample
Fumbsr

[ U
»

11.
13.

1‘1

16.
1?'

19.
20.
21.
2.
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The fish used wers obiained from the following locslities:

Loeslity Takenm

South Jersey Coust
South Jereey Coest
South Jersey Coest
Off Sendy Laok

Off Sendy Mook

Off Sandy Mook

0ff Sandy Hook

Off Sanay Fook

0ff Sendy Fook

Off Sendy Mook

Hear Nantucket Lshp.
Neur Nentucket ILshp.

- Off Block Is.

Helifax,N.S. Lshp.
Falifsx N.S. lehp
Kear Neantucket lshp.
Off Nentucket ILshp.
Off Block Island

- 0ff Yantucket Lshp.

off Chatham

Off Chetham

South Channsl

Oftf Chathan

Off Chetham
Fubberds Cove, N.X.

In & rigid sixe for size comparison, only fish betwesn common

Table II.

Date

My 2, 1928
Mey 3, 1928
ey 7, luus

¥ey 10,1828
Yay 10,1928
Mey 10,1928
May 14,1928
May 17, 1528
My 31,1928
June 4, 1928
June 4, 1928
June 6, 1928
June 8, 1928
June &, l:28
Juns 11, 1928
June 12, 1928
June 14, 1928
July 31, 1928

Auguet 2, 1928
August 2, 1928
August 5, 1928
August 5, 1928

Hethod used Number Condition

in tsking

(i1l net
Gild.net
Gill net

Purss
Purse
Purse
Purse
Purge
Purse
Pusrpe
Purse
Purse
Purse
Purse
Purse
Purse
Puree
Purse
Purse
Purse
Purss
Purse
Puree
Purse

gaine
seine
geine
seine
seine
seine

saing

seina
seine
geine
seine
saine
geine
seine
seine

seine-

saine
seine
ssine
seine
seine

Octo. 1, 1928 Gill net

LU

SNW*NQDW#U‘

25

Good

Geod -

Good
Good
Good
Feir

Fair
Fair

Poor
Good
Good
Good
Good
Good
Good
Good
Feir
Poor
Poor
Gaod
Goad

 food

Gogd
Good
Good

Size

Yeodivm
MHedium
Kedium
Hedium
Spike
Medium
Medium
Hedium
Spike
ledium
Uedium
Medium
Medium
Large
largs
Modium
Hedium
Spike
Madium
Hedium
Medium

. Medium

Yedium
Nedium
Large

limits should be compared, until it can be siown ithet the size of the fish

hes no bearing on the value and magnitude of ihe cherecters,

The sizes of the ssmples from any section were not large, so it

- was seer Lo be wery important to maske ms few subdivisions as possible

in order to keep the eomparable numbers &s large as could be judiciously

dons.

(Comparison of the characters in the two BOXxes Was mado,vind as ne

difference could be notes, the szmples wors not separsted on thst basis,)
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X it could be shown thal fish of differené sizes within & locality

did not exhilkit differsnt velues &id magnitudes of the c¢lerecters, then
it would be possible to mass ﬁli seuples from ithet locelily «nd compsre
them 88 a whols with the fish from a#y other loeality similerly presented,
thue geining the benefil of using ihe entire semple.

The wost reliable chorecters to study mre those which are formed
early in life wund are lesst likely to chenge wiilb inereesing age. These
are ihe verious fin counte, the vertebras count, the finlet counts and
the gill raker counts. In these counis very small differences were slways
present but only in very fuw crses werc LLe aiffarépcaa &0 lurge ws to
csuse ithe mean, expreesed to (the nearesi integer, to vary from the most
common integral mean by 1. The average count of spines in the first dorsal
fin of all adult fis}¥ﬁried from 10.67 1o 11.21. Only the sverzge count
on gpikos devisted more than .50 from 11.00.

The eversge count of rays in the second dorsal fin of gll fish,
both young &nd mdulis, centered about 11, &nd only once wae the nearest
integer, 10, the item eausing this was &8s high as 10.47, however,

The sverage eount of rays in the snal fin of young &nu sdult
fish centered about 11 and in no case wes #ny gticr whole number the
nearest integer.

Gill raker counts were slightly irdicetive of e distinet race
existing on ihe Cspe Shore. The average total numier of gill rekers for
South, Block Ieland and Gulf of Maine, wes nocurer the integer 51 than any

other, with the exespliion of the South I class, which was 50.35, plecing
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it noarer 50 ithen 51. DBoth sizs classes in the Cape Shore sam;les
wors wiliiQu. exception nesrer -G tnan a&ny other integot.

‘The number of dorsal snd ventrel finiets wee o Lopeful lead,
and 1§ & cuurscter widch should bs more carefully limitec and counted.
The percent of the teisl number of fish from each ssetor imving six

finleis follows. OG5ix was the nsxt high number after five, which most

ftish had,
South 1.1 . 0.00 84
Block I. 1.6l 0.81 124
3ulf ¢ Yaine C 0,77 1.55 128
{lepe Shors 15.31 . 2.22 45

Vertebra counts were nol mude because of lack of time snd
‘faciliiiaa for making them., On sample 22, Cape Shore fish in the fall,
the countiwaa made and from 25 fish, ous only was found to Liave QU
vertebrso, the rest heving 30. More counts ou Gulf of Meine anc 3lock
Islerc fish will be mede furing the coming summer to tou, ere witlh these.
The hy;ur:l we=s nol incluced in the count,

Txasiugtion of propertionel leugbh wmewmsurements did not praesent
then &s svideace supperting ihe recisl aypothesis. The one semsle of
Cape Shorpe umeckerel tekew in ihe fell wes nuol consistent wiih Lhoe spring
pumples in the anclysis of eny charseter. It might be supposed thal the
fell tody of fish of wiichk thi:z presumably is o repressutative, is & mixiure

of regular Gulf of St. ILewrence fielh thet have sireyed in from the northoeet,
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and of Gulfl of laine fisk coming from the souih and west. If so, ihe
casraciers of this aixiu.e should stand in « middle yoéitiou between ény
observed differences of ileir isolsied conponents. Put this coes not occur,
Their place i erraiic and I find slight chance to meke an interpreteiion
of it. The seme is true of the other seétors to 8 less degree. The
probable erros are fouﬁd to be continsully overlepping and to be indicutive
of an i.seperavle populstiion. The;problam of clearing up the rsciml stzatus
of tie North fmericanm wackerel cen bhe uone bytexaminiﬁg;moré fish snd in
thie pa:ticular study, when the writer hes become mbré femiliar with

anelyzing Lis daism.



Report of
A Reciel Study of Mackerel
during the Academic Year 1928-1929

at Harvard University,
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The disentangling of the components meking up the North Atlentic
mac?erel stock was conceived to be made more intelligent by & study of
the populations comprising the stock. Covering, ss it does, a stretch
of coast from Virginia to Newfoundland, the fishéry might well be draw-
ing on severel different populations from &s many rough geographic sections.
Populations suggested races, and evidence wes found to give weight to the
premise. The most southerly end of the fishery is occupied by the flut
presumably at the time when mackerel first show on the surface in the
spring. The surface tempersture is then about 8-10° C. The fish do not
appear in water much colder than this, and as the warming proceeds north
end east along the coast, the fishery follows it. The flet mekes catches
continuously from around 38° N elong the coest to the west side of
Nentucket Shoals., Here the continuity bresks for in this region the

shellow, turbulent water mekes fishing unpleasant snd costly. OSeines

e e

tesr and are difficult to handle, thepeéaﬁe{gumérous;ghédlgg andAﬁhe

locality & not at &1l inviting., Netters do not fish there for ke
A.‘I‘/\’\"\:\,.Qﬂ-"'\a .

sems reasons. Consequently this is a barren spot as far as the fishery
is concerned. A few catches are made here, however, when scarcity in
other places persuedes the fishermen to try the Shoals. Whether there
are fish here during the spawning season is not known but for purposes
of establishing it as a hatchery for mackerel it is inconsequential, as
whatever eggs were spawned would be swept away by the tides in & few

hours. However, Nentucket Shoals were considered & divide between two

populstions in this preliminery work,
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From the sastern edge of the Shosals, fishing is practically con-
tinuous northward to Monhegsn, where a long gap begins in which the
smount Qf mackerel taken ishuite uniﬁportant. The gap continues to
the western enc of the Nova Scotiarn peninsule, where pound nets take
feir numbers of mackerel during the spring. On the Atlentic coast of
Nova Scotia, mackerel are so abundant that it has been the custom of
the seining fleet to go there in June for their fish when catches are
becoming smeller and more infrequent off New Engiand. This?fishery
lests only a few weeks for very shortly the schools have left the region.
Pound nets take catches throughout the summer around Cape Breton Island
and in the southern sids of the Gulf of St. Lawrence. Whether Cape Breton
Island separestes two populations of mackersl is not known, but studies
of characteristics made on fish from the Gulf of St. Lawrence should
clear the point.

The mackerel used in the study of racial cheracteristics during

1928 were derivecd from the commercisl catch, their majority being taken
from purse seine héuls. The total of 440 individuel fish examined is
made of 379 adults and 61 "spikes" or mackerel in juvenile stages. As
the season progressed, the seining fleet changed their fishing loEElitigs
to procure e-maximum cetch zs is the custom in thiéﬁishery, end as a result,
the samples have been d?yided in accordance with the locality of their
capture. Two of thé;éjﬁgﬂéwGulf of Maine which includes waters from
Nentucket Shoels, sast and north to the Bey of Fundy, end the Cape Shore, .
by which term the East coast of Nova Scotiz is designzted, are rather well

separated fron eacqother end from the others by bottom contours. The Block



Island and Southern divisions were made not because of a distinct

natural divide but largely because of a seeming difference in the
preceding years' catches from these locelities.
The composition of the material studied then was as follows:

Locality Adulis Juveniles

South 84 38
Block Island-Nantucket 124 23
Gulf of Maine 126 --
Cape Shore 45 --
ek X

TheAsize distribution is shown in Table I.
Table I.
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It is immediately obvious that both samples ef—m&gkerei from

1 ' the Cape Shore or Nova Scotisn cosst are:I;rger and ol;:;tiﬁzzvtms1uu GBHL

\

‘ American samples. The resulis of the Canadian Fisheries Expedition

in 1914-15 under the direction of Dr. Hjort, showed an almost absolute

absence of meackerel eggs on the east coast of Nove Scotia. Dannewig,

1 who analyzed the catches of fish eggs teken, had the opinioﬁ thet the
chances of eggs spawned on this coast ever developing into young fish
were very smell, Casting around for the plsusible spawning ground
and nursery, which stocks this area, it is netural to look with favor
on the Gulf of St. Lawrence as the nearest and'most likely to produce
the fish caught not so far away off Nova Scotiz.

If we suppose this to be the case, conditions fayofable and
' ’ L T
unfavorable for the production of mackerel have not been alike,over the
period during which the mackerel here under considerstion were produced.
ﬂfgweﬁt mayvbe thet the Cape Shore samples are fmo few to bear much weight,
and that they may have been taken when only large fish were available.

| i ~ But it would seem that in sevehty individuals one or two representatives

? I ‘ of the smaller size would appear, if that smalleq%ize were actually in

the stock. But none ﬁhatever epproaches the lower limit of the fre-

guency distribution for American fish, 1In fact the lower limit of Cezpe

‘ Shore distribution reaches only to the wmode of the American range.

i The chief spawning areas having veen established as the Gulf

of S5t. Lawrence, the bight esst of the Jersey coast and south of Long

Island, =and Massachusetts Bay, it is not unlikely to suppose that if

i
} racial differences do exist, they will most logically be found by
|
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comﬁaring fish from the hypothetical stock from the Gulf of St.
Lawrence #nd from Massachusetts Bay, and southward.. This has been
the method of procedure, and the most ouilstanding differences if any
were to be expected between Cape Shore mackerel and American mackerel,
rather than wilhin the American stock itself.

The fish were in all cases exsmined in a fresh condition and all
counts and measuremeﬁtﬁwere mede by the writer. As cue ceare was teken
when measurements were made, they were not rechecked, but the fin and
gill raker counts were made twice,

The totzl length frequencies presented the initisl case)for &G~
JP'S  WORRRPUDS, vt ULt

justment, as widedy seperated size limits occurred in the cellective

samples. The frequencies below illustrate the size classes thst were

y : o L ‘
established on their basis. tl”&uw \:ii» Wrtas Vs Gaatd. fﬂ ‘T{W v
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“ It will be seen that from all locelities, there is a representation
of samples within the limits 40.5 cm. - 43.0 cm. =nd it was this range
which determiﬂed the threes classes into which the fish were‘relegated:
1. Fish less than 40.5 cm. in length
2. Fish 40.5 cm. snd greater, but not more then 43.0 cm.
3. Fish greater than 43.0 cm. in length

purposes of obtaining ftmrly’smooth CULVES.,- Lot

A

e R

to the neerest half cem BF T bul as sth were measured to the nsarest

M V N~M‘““*‘h~»«~a
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Characters examined are listed ss follows:
Body Measurements:

1. Total length

2. Length of head (tip of snout to most posterior edge of operculum.)

3. TInsertion of first dorssl fin (Fin held verticel)

4. " " second 7 " " " o

5 . " i {:1,1'151 ” n t " 1

Fin Counts:
6. Number. of hard spines in first dorsaﬁ?in (A1l counted as herd)
7. Number of hard spines and soft reys in second dorssl fin.
All were counted together, then.first was designated as
one herd spine.
8. MNumber of hard spines and soft rays in angl fin. ( All were
counted together, then first was designeted as one hard
spine together with detached spine immedistely behind anu;>
9. Number of dorsal and ventral finlets. When the first finlet
was attached to the more anterior fin firmly enough to show

o a cgnnecting f0ld of skin, and to be moved when the fin

wasdrawn forward, it was considered and counted as the last
ray of the respective anterior fin.



Gill Raker Counts:

10. The number of rzkers on first dorsal and ventrel gill
zrch of both sides were counted. Nothing wes counted
as & gill raker unless it was positively e nerd structure
M@showed the fine hair like strainers ss on larger rekers.

11. The height of the reker articulating with the joint between
v the dorsal and ventral srches wss measured.
O ﬂ'wm S

12. DBex and general condition of gonads noted.

O

o

In zll cases where practicable, the fish was meszsured lying on its
right side, and measurements of lhe left side were taken., All body
measurements snd fin counts were made on fresh speciments. All gill

reker counts were made zfter the gills had been preserved in formalin.

N B



Semple
Number

13.
12.
14.
15.

76,
17.
18.
19.
20.
21.
22.
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The fish used were obtained from the following locelities:

Locelity Taken

South Jersey Coast
South Jersey Coast
South Jersey Coeast
Off Sendy Hook

0ff Sandy Fook

Off Sandy Hook

Off Sendy Fook

Off Sandy Hook

Off Bandy Fook

Off Sendy Hook

Near Nentucket Lshp.
Negr Nantucket Lshp.
Off Block Is.
Helifex,N.3. ILshp.
Felifex N.S. Lshp
Near Nantuckst Lshp.
Of f Nemtucket Lshp.
Of f Block Island

Of f Nentuckst Lshyp.
0ff Chatham

Off. Chatham

South Chennel

Off Chatham

0ff Cheathemn
Hubbards GCove, N.E.

De

ley
May
May

‘May

Yay

May

Moy

Yey

Mey

June
June
June
June
June
June
June
June
July
Augu
Augu
Augu

Ta

te

25
3,
l/’

10,
10,
10,
14,
17,
31,

8,
11
12
14
31
st
st
st

August
Octo. 1, 1%28

ble IT.

1928
1928
192y

1928
1828
1928
1928
528
1928
1528
1928
1928
1u28
1:28
, 1928
, 1928
, 1928
y 192

2, 1928

2, 1928
5, 1928
5, 1928

Method used
in taking

#ill net
Gill net
Gill net

Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse
Purse

seinie
seine
seine
seine
seine
seine
seine
seine
seine
seine
seine
seine
seine
seine
seirne
seine
seine
seine
seine
seine
seine

Gill net

Number

w s
DWh MO S W,

35
20
15
30
26
25

Condition

Good
Good-
Good
Good
Good
Fair
Fair
Fair
Poor
Good
Good
Good
Good
Good
Good
Good
Fair
Poor
Foor
CGood
Good
Good
Good
Good
Good

In a rigid size for size comparison, only fish between common

Size

Medium
Mediwum
Medium
Heaium
Spike
Medium
Medium
ecium
Spike
Medium
Medium
Medium
Kedium
Large
Large
Medium
Medium
Spike ¥

liedium

Medium
Medium
Medium
Medium
Medium
Lerge

limits should be compared, until it can be shown thet the size of the fish

hes no bearing on the velue and magnitude of the chsracters.

The sizes of the samples from any section were not large, so it

was seen to be very important to make as few subdivisions as possible

in order to keep the comparable numbers as large as could be judiciously

done. {Comparison of the cheracters in the two sexes wes made, and as no

difference could be noted, the samples were not separsted on that basis.}
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If'it could be shown thet fish of different sizes within & locality
did not exhibit different values end magnitudes of the chearacters, then
it would be possible to mass ell samples from thet locality and cowmpere
them as & whole with the fish from any other locelity similerly presented,
thus geaining the benefit of using the entire sample.

The most reliable charzcters to study are those which are formed
early in life snd are least likely to change with increasing age. These
are the vsrious fin counts, the vertebra count, the finlet counts and

the gill reker counts. In these counts very smsll differences were always
AV VW, SW .ﬂ‘\% !

present but only in very fow cases were the differeuces
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1. Both s ze cla ses in the pe Shore samples

1 nearer 50 than any other integer G wrm

The number of dorsal end ventral finlets was a hopeful lead,
and is = character which should be more carefully limited and counted.
The percent of the total number of fish from each sector having six

k..";.v. foartSag

finlets follows. Six was tneﬂpext hlgH%@umberﬁafter five, which most

.....
T, - ,;«d“"

fish had.
Dorsal Ansl Number of fish
South 1.19 0.00 84
Block I. 1.61 0.81 124 .
Gulf of Maine 0.77 1.55. 129
Cepe Shore 13.31 2.22 45

Vertebra counts were not mede becsuse of lack of time and
facilities for meking them. On semple 22, Cape Shore fish in the fall,
the count was made end from 25 fish, one only was found to have 29

vertebree, the rest having 30, More counts on Gulf of Meine and Block

2

Island fish will be made/durlnb the coming summer to cowyare with these.
- \HWW‘% - B
@he'hypural wes not included tn—bha==vunt

s

Exeminsztion of proportionel length measurements did not present

"\lt! ‘}*'

them as evidence supporting the racial hypothesis.&i}he one sample of
Cepe Shore mackerel taken in the fall was not consistent with the spring;Qntfiﬁﬂb
samples in the anzlysis of any character. It might be supposed that the

fall body of fish of which this presumably is a representative, is a mixture

of regular Gulf of St. Lawrence fish thet have strayed in from the northeast,
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and of Gulf of Maine fish coming from the south snd west. If so, the

characters of this mixtu:e should stand in & middle position between any
observed differences of their isolated components. But this does not occur.

Their place is erratic and I find slight chance to meke &n interpretavion

: of it. The same is true of the other sectors to a less degree. The
|
probable errom are found to be continaully overlspping and to be indicative
of an iunseparable population. The problem of clearing up the racial status
of the North American mackerel can be done by examining-more fish and in
this particular study, when the writer has become more familiar with
analyzing his data.
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