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Abstract

Myers, R. A., \iV. Dla.nchard and K. R. Thompson 1000. SnmnwTy of North
Atlantic Fish Recruitment 19·1::!-1987. Can Tech.. R0p. Fish. Aquat. Sci.
I/·I:J: iii + 108 p.

The rf'crnitment variability in 100 North Atlantic stocks was exa.mined.
This report lists the available data and provides plots of the log-transformed
values. Additional displays a.re provided so that the reader can assess the
degree of autocorrelation within each series (i.f:. thf' IH>rsistellce of anoma­
lous recruitment from year to year) and the aSSllltlptioll of normality oft.en
assumed in the sta.tistical analysis of log-transformed recruitment.

1I.yers~ R. A., W. Bla.nchard and K. It. Thompson 1900. Iteslllll(i de
donnees de recrutement pour les poissons de l'Atlant:ique Nord 194::!-U)8/.
Can Tech. Rep. Fish. AClllaL .Sci. 17·\:3: iii + 108 p.

NOilS avons exallli ne la varia,bili I.e de reCl'II telllf'nt. parmi 100 stocks de
L\tlantique Nord. Ce rapport liste les donnees disponibles et procure des
graphiques des valPurs t:ransformees !ogarit.lllniq1H:'IIH'nt. NOlls avolls prodllit
d'antres graphiqlH's afin que Ie lectPllr puisse realispr Ie degr(' d'alltocorr6lation
panni chaqne serie (pai' eXPlllple la persisten('e de re('t'nt.emf'llt, anorlHal
(I'alllH'e en ann ee) et Ia presoll1 ptioncourante de normali je dans les analyses
statistiques de donnees de recrntemeut transforIll(ies !ogarit h11liqllPlll P tlt..
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INTRODUCTION

As part of an ongoing stltdy of rl?rruitl1l~nt variahility ill the Nort.h At.­
hllltiC, we have compiled 100 time series of alllllHt.l reCl't1itlJlent. This rpl){Jrt
lists the available data and provides plots of the log-(.I'a.nsforLned values,
(Logarithlll to base 10 has been used throughont.) Additioml.! displays are
provided so the reader can assess the degree of autocorrelation within each
series (i. e, t he persistence of anomalous recrui tml?nt. from ypa.r t.o year)
and the assumption of normality often a.ssumed in the statistical analysis of
log--,transforllled recruitment.

DATA

Hecnii tment. has been estimated ei t her from research surveys ( nV) or hy
sequential population analysis (SPA). The latter includes such techniques as
vi rtual population ana.lysis (G ulland 19(;,)). cohort analysis ( Pope 19;2), and
related methods which reconstruct population size from catch at ag'e data.
Recruit.mellt indices fl'om research surveys were usually calculated usiug
Illore than one age. An index for a givpn stock was constructed b,yaveraging
two 0)' more ages of the sallle cohort after the data had l)(,f'n stallda,rdizPd
by subtracting the mean and dividing by the standard deviation, caJclllatpd
over sOllle cOlllmon time period. The common mean was then added to the
standal'dizpd series.

The stock boundaries genNally follmv those of IhI' Northwpst At hllllic

Fisheries Organization (NAFO) or the Intpl'national COllllcil for IIH' Ex­
plora.tion of the Sea (It'ES). Thpy aTe given in Figllre 1. We SOlllPl.illlPS
refer to t.ht' I'pgion by an alternative name. Lf/. tlH' Nort.h Spa. if i1 mlll­

monly applips 1;0 the :"tork in pl'<lrtice. or if tht' N.\FO or ICES rpgions do
not adt'quately <!I'srrihe the presently u:"ed :"tock hOllndariPs. Th(, N.\l"()
bOlllH!aries do not des<Tilw the herring stocks around tl\(, isl:lI\(1 of Npw­
foundland; see \Vinters and \Yhf.,e1pr (t0R;) fl)\' the stork hOlln<!arit's 11spd.
Similarly. the stock boundaries used for the Baltic are complex; see the lC'ES
assessment documents for definitions of these subregions.
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There are two nonoverlapping time series for haddock from NAFO re­
gions :~N 0 a.nd :~Ps. These time series .have not. been llll'rged because tht'l'e
is no overlap between them.

Ilecl'nitment da.ta were compiled directly from assessment dOClll11ents ex­
cept for:J redHsh stocks (.+V\VX, :3NO, and ;JPs); these data were est.illlat."d
as part of a separate study (~'lyers and Drinkwater 1988. LOR!)). Rcct'uit.­
lllE'nt data were taken froll! assessments from the NationalI\larlne Fisheries
Service (USA) laborat.ory at Woods Hole, the Canadian Atlantic Fisheries
Srlentific Advisory t~ommHtee(CAFSAC), the Northwest Atlautir l;'isheries
Organization (N A1"O). the lnterna.tional Council for the Exploration of the
Seas (ICES). and the Marine Research Institute. Ireland. Two older series
were taken from the predecessor to NA1"O. (,he International Comtllission
for the Northwest Atlantic Fisheries (lCNAF). ,

\Ve have tlsed t he accepted North American IHlllles for sperles (Lpi ll!
and Scott H)(jG). \Ve hope this does not cause ronftlsion in the ras-e of pol­
lock (Pollru;hiu8 l'iren8) and American Plaice (HipjJoglo8.'1o£rlc.'I platc8.'1oid(8)
whlrh are known as saithe and long rough dab respectively in Ur1t.aill.

DESCRIPTION OF THE FIGURES

For each of the 100 time series there is a. separate page of suhplots and text.

At the top of ('ach page there are lip to six lines of text which ddllH'
the stuck, the number of cla,ta points ava,lIable (N), data sOllrres and any
rplevant comments. There is also an alphanull1Pl'ic name. i.f. Al\I PL:3LNO.
The llIt'thod IISpt! to pslim'lll' 1'1'('l'lIitlllf'lIL SPA 01' nv. is also givl'll. Thp
nllJUlwrs ill parentltpses after "ltV" are Lhe ages IIsed to ('s!illla(.e j'('rrllitlllf:'lIl.

For each stock there are three time series:
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(i) log-recruitment is denoted by log R in the text and by a solid lines
in aU the figures;

(ii) Detrended log-recruitment is denoted hy dlog R in t.he text and by
the dashed lines in a.ll the figures. It is defined implicitly by

log R = (/,0 + (/,1 Y + d log R (I)

where (/,1 is the linear slope. determined by least squares, and Y is the yea.r;

(iii) First--dirT('t'('nred log-rpcrllitment is dpnoted hy \"'logR in tlw text
and by the dash-dot line in the figures. it is defined by

Y'logR t +!. =logR t -IogR t _ 1 (2)
2

Note tha.t the first-difff:~llced values have been shifted hy 1/2 to a.ccount fo['

the differencing opera.tion. The log R data. can be found at the bottom of

each page.

PANEL ONE (TOP LEFT-HAND CORNER)

This palwl shO\vs the illtf:'ralJ1l1WI variability of log R. ding R alJd \"' log R.
The mea.n ha.s been J'('llloved prior to plfJtting. The IlIpall of log II alld I.lle
Ii Ileal' slope (all are sped nf'd all t he Ii ne j llst ahO\·(' this pane!. The salll pip
standa.rd deviatioll. ddiued hy

N
2 I"", -"2

oS = V L.,..(' t -. ) •
1 t=l

for each of the l1Jl'(l e .'>Nies is shown just hl'low this panl'l in til(' following
order: log R. dlog R. a.nd v log R.
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Suppose wetirst difference a purely random process (i.f'. one with no
sed al correlation), It is st raightforward to show that first-differencing will
double the va.riance. Consider now the statistic

q2

VAU RATIO = ~~logR (ot)
.) q2
£"-log R

wlwre 8fog R and 8tlog R are the sample varia.nces of t.he log-transfol'lllE'd and
Iirst-difrerenced sNies respectively. Olle would expect this ratio to he unity
if log R is a purely random process. Le. that s.d. is J2 bigger for v log R:
if it is significantly less than unity it indicates persistence of anomalons
recruitment from ~!ear to year.

PANEL TWO (TOP RIGHT-HAND CORNER)'

TIte pa.nel shows the normal scores plots of the three thue series. It
provides a virmal lllsplay and a test statistic, to assess. the wpight of evidence
against the null hypothesis that log E, dlog R and v log R are normally
distributed.

The su hplot was prod nced as follows:

(i) standardize the sa.mple (i.e. suhtract the mean and divide by' the
standard deviation);

(ii) sort standardized values into an ascending seqllence;

(iii) for the ith sorted value compIII./' its nOl'mal score, (i - ~ )/( N + ~).

and then dpterminp the correspondiug !lonnal l(IIalltil/' from tltl' nOl'1lml
distri htl tion.

(iv) plot normal (IUantiles on the y-axis (from (iii)) and the sample
quantiles all the x-axls (from (11)).
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The test stat.istic is the Pearson corrdation codfident between t.he 1I0r­
nml and sample quantiles. The col'l'ela.t.ion coeflkients appear on t.he lille
directly Iwlow this panel in the followiug order: log R. dlog Rand \' log U.
Cryer (1OSG) gives the following ta.ble to assess the significance of a depart.ure
frot11 normality.

N o = 0.01 o = O.OS
10 O.SSO lUllS
15 0.911 0.9:J8
20 0.029 0.050
25 0.9·H 0.9GS
:30 0.949 0.OG4
40 O.9GO 0.9i2
50 (L9G(j O.Oil)
GO 0.!)11 0.980

PANEL THREE (LOWER LEFT-HAND CORNER)

This panel shows the flam pie allt.ocorrdation functiollof each of t.he three
t.ime series. It was calcula.t.ed a.s follows:

1 N-k

1'(/,;) = 2" L (Xt - X)(Xt+k - X).
.5 1V t=l

(G)

The al1tocoJTPlation fllnction is ouly shown for lngs lip to 20. T1tp Ingoup
aut.ocorrela.t.ions appears on t.he line just helow this panel in the following
order: log R. dlog R aud v log R.

PANEL FOUR (LOWER RIGHT-HAND CORNER)

This pa.lH'1 shows t.he normalized int.egra.t.ed ~;pectrllm of ea.ch of the thrpp
time series. For the definition of the normalized integrat.ed spectrulll. first.
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not.e t.hat the sample normalized spectrum is simply (e.g. Priestley, 198 L)

1 N
f(w) =. L r(k)cos(k'w), -rr:S; w :s; rr

2rr k=-N

and the integrated spectrum is

w

F(w) = Jf(w)dw.

-1r

(G)

( T)

\Ve define t. he integral time seale r by F( 2rr / r) = 0.5 i. c. t hat period for
which aile ha.lf of fhe energy lies below and 011(' half lies ah(we this l)(:,riod.
For example, if a pr'ocess was purely random, then it would possess a lineal'
int.egrated spectrum and r would equa.l ,J time units.

The figure shows the integrated spectrulll plotted against freqnency in
rycles pel' year for each of the three time series. The integrat.ed SIH'ctTll111
was calculat,ed using a Fasf Fonrier Transform routine. ·The integral tillle
srale TA U is shmvn all the line just below this panel, for log R, dlog R a.nd
v log R respectively.
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Fig. I. Boundaries of regions used in the analysis.
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AMERICAN PLAICE 3LNO
START YEAR = 59 END YEAR = 79 NUMBER OF DATA POINTS
SOURCE: Brodie, NAFO SCR Doc. 88/37.

21
AMPL3LNO

COMMENTS: SPA, 6 year olds in (OOO's).

MEAN = 5.217 SLOPE = 0.000 VAR RATIO = 0.241

4

42

N = 21

o-2

2

o

-4 l<::..-__-'----__-'--_-.....L.-----'

-4

-2

200019801960

o

0.1

AMPL3LNO
0.2

-0.2 '-------'------'--------'
1940

-0.1

SD ( 0.085, 0.085, 0.059) RHO 0.989, 0.990, 0.960)

o 0.5

05 j/'
0'-=-------------'

2015105

\
\,

\
\,,,,,

-1 '-----'-------'-----'----'
o

0.5

-0.5

ACF( 1) 0.743, 0.741, 0.385) TAU ( 13.003, 12.955, 9.280)

Log Transformed (base 10) Recruitment Data

5.286
5.358

5.235
5.327

5.191
5.247

5.087
5.219

5.076 5.054 5.159
5.184 5.162 5.157

5.256
5.248

5.345
5.227

5.263
5.333
5.144

40-49
50-59
60-69
70-79
80-89
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AMERICAN PLAICE 3Ps
START YEAR = 67 END YEAR = 79 NUMBER OF DATA POINTS
SOURCE: Brodie NAFO SCR Doc. 88/75.

13
AMPL3Ps

COMMENTS: SPA, 6 year olds in (OOO's).

AMPL3Ps MEAN = 4.218 SLOPE = 0.003 VAR RATIO = 0.502 N = 13

0.2 4

0.1 2

a a

:-0.1 -2

-0.2 -4
1940 1960 1980 2000 -4 -2 0 2 4

SD 0.109, 0.108, 0.109 RHO 0.989, 0.993, 0.990

1 1
---,,

0.5
,,,,,,

a 0.5
,

-0.5

-1
a 5 10 15 20 0.5

ACF( 1) 0.513, 0.519, 0.227 TAU ( 9.915, 9.890, 5.702 )

Log Transformed (base 10) Recruitment Data

40-49
50-59

4.194 4.165 4.083 60-69
4.148 4.247 4.311 4.284 4.412 4.365 4.202 4.054 4.071 4.292 70-79

80-89
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AMERICAN PLAICE 4V
START YEAR = 66 END YEAR - 85 NUMBER OF DATA POINTS = 20
SOURCE: Neilson and Perley, CAFSAC 86/48, updated by Neilson

AMPL4V

COMMENTS: RV(3+4) index * 1000.

42

I,

o-2

2

o

-4 ""-----'----~-----'-------.I

-4

-2

200019801960

MEAN = 3.052 SLOPE = 0.014 VAR RATIO = 0.864 N = 20

4

2

o

-4 ~-----'---------'-------'

1940

-2

AMPL4V
4

SD 0.594, 0.589, 0.780 RHO 0.853, 0.867; 0.966

1r---,----,---.....,-----, 1,,------------=,---,

2015105
-1 '------'----~-----'-------.I

o

0.5

-0.5

ACF( 1) 0.173, 0.151, -0.242 TAU ( 5.876, 5.711. 3.565)

Log Transformed (base 10) Recruitment Data

3.137 3.112 3.818 3.292 2.896
3.530 3.188 3.357 3.124 3.016

3.330 3.260 1.983
1.000 2.776 3.664 3.195
3.093

40-49
50-59

2.953 60-69
3.312 70-79

80-89
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ARGENTINE 4VWX ARGEN4VWX
START YEAR - 68 END YEAR - 84 NUMBER OF DATA POINTS - 17
SOURCE: Dale and Halliday, CAFSAC Res. Doc. 87/19, updated by Halliday.

COMMENTS: RV(2), index * 1000.

ARGEN4VWX MEAN = 3.186 SLOPE = 0.018 VAR RATIO = 1.036 N = 17

4 4

2 2 ---
0 0

-2 -2

-4 -4
1940 1960 1980 2000 -4 -2 0 2 4

SD ( 0.815, 0.811, 1.174 ) RHO 0'.961, 0.962, 0.950

1 i

/
/

0.5 /

0 0.5

-0.5
/

/

/

"
/

/
/

-1 0
0 5 10 15 20 0 0.5

ACF(1 ) -0.020, -0.034, -0.?50 ) TAU ( 4.777, 4.751, 3.103 )

Log Transformed (base 10) Recruitment Data

40-49
50-59

2.477 3.040 60-69
2.903 4.079 3.929 2.477 1.000 4.176 3.301 3.903 3.000 3.000 70-79
4.544 3.556 3.146 3.146 2.477 80-89



BUTTERFISH 5 & 6
START YEAR - 67 END YEAR - 85 NUMBER OF DATA POINTS
SOURCE: Woods Hole Ref. Doc. 86-09

19
BUTTER56

COMMENTS: RV(O+l).

42

N = 19

o-2

2

o

-4 ""--__-'--__-'-__--"-__---J

-4

-2

20001980

MEAN = 0.160 SLOPE = 0.037 VAR RATIO = 0.551

4.---.,-----.,-----,.-----",

1960

o

-1 '-- -'-- --'- ----J

1940

0.5

BUTTER56

1.----..-----..-------,

-0.5

SD ( 0.293, 0.213, 0.308 RHO 0.992, 0.977, 0.956

1.---.,-----.,----.------, ·1 .------------=,..--,

0.52010 155

-1 '--__-'--__-'-__--"-__----J

o

-0.5

ACF( 1) 0.473, -0.065, -0.344 ) TAU (12.708, 4.273, 2.893)

Log Transformed (base 10) Recruitment Data

0.114 -0.097 -0.223
-0.398 0.204 0.079 0.079 0.000 -0.097 0.204 -0.301 0.447 0.556
0.447 0.204 0.301 0.643 0.602 0.279

40-49
50-59
60-69
70-79
80-89
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BLUE WHITING NORTHERN AREA BWHITNA
START YEAR - 70 END YEAR - 85 NUMBER OF DATA POINTS - 16
SOURCE: Report of the Blue Whiting Assesment Working Group ICES, C.M.1988.

COMMENTS: SPA, 0 year olds in (000 OOO's).

BWHITNA MEAN = 4.209 SLOPE = -0.000 VAR RATIO = 0.495 N = 16

0.5 4

2

° 0

-2

-0.5 . -4
1940 1960 1980 2000 -4 -2 0 2 4

SD ( 0.213, 0.213, 0.212 RHO 0.981, 0.982, 0.894 )

1 1
/

/

0.5

, ,

0 0.5
/

,
, ,

..... ..", ./ ,,

-0.5
,,,,

-1 0 -
0 5 10 15 20 0 0.5

ACF( 1) 0.505, 0.506, -0.058 TAU ( 14.659, 14.520, 4.756 )

Log Transformed (base 10) Recruitment Data

4.387 4.344 4.322 4.290 4.155 4.149 4.072 4.079 4.246 3.875
3.771 3.929 4.566 4.407 4.433 4.322

40-49
50-59
60-69
70-79
80-89



COD 1 COD1
START YEAR - 53 END YEAR - 86 NUMBER OF DATA POINTS - 34
SOURCE: Hansen and Buch, NAFO SRC Doc. 85/62, updated by Hovgard,
Greenland Inst.
COMMENTS: SPA, 3 year olds in (000 OOO's).

MEAN = 1.841 SLOPE = -0.031 VAR RATIO = 0.554 N = 34
4

2

0

-2

-4
1960 1980 2000 -4 -2 0 2 4

0.556, 0.464, 0.585 ) RHO 0.988, 0.985, 0.992 )

1

-2 '-- --'--- --'- --.J

1940

o

-1

COD1
2,-------.-------r------,

SD

1.-----.-----,-----,-----,

2015105

-1 '--__--'--__-'-__--L.__--.J

o

-0.5

ACF( 1) 0.393, 0.215, -0.271 TAU ( 9.168, 5.560, 3.610)

Log Transformed (base 10) Recruitment Data

40-49
2.654 1.934 1. 959 2.393 2.713 2.215 1. 978 50-59

2.592 2.724 2.352 2.387 1. 886 1. 934 1. 839 1.602 1.944 1.176 60-69
1. 079 1.255 1.342 2.358 1. 690 1. 663 1. 531 2.100 0.903 1.909 70-79
1.255 1.255 0.699 1.477 2.699 2.097 1.000 80-89
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COD 2J3KL COD2J3KL
START YEAR = 59 END YEAR = 85 NUMBER OF DATA POINTS = 27
SOURCE: Baird and Bishop, CAFSAC Res. Doc. 87/42 updated by Baird.

COMMENTS: SPA, 3 year olds in (OOO's).

COD2J3KL MEAN = 5.611 SLOPE = -0.020 VAR RATIO = 0.203 N = 27

0.5 4

2

0 0

-2

-0.5 -4
1940 1960 1980 2000 .,..4 -2 0 2 4

SD ( '0.268, 0.219, 0.171 RHO ( 0.987, 0.955, 0.986 )

1 1
I,

/-
--------- _.-.-

" /\ \ /

"
/

/

0.5 \ ' /
/

\ \ /
\ \ /

/

\
,, /

/
/, ,, ..,------ _... -'" /

0
, , ..,'" ._._.-,- .... 0.5 I /

/
,..._ ....

-"
\_.- /

-0.5

-1 0
0 5 10 15 20 0 0.5

ACF(l) 0.786, 0.695, 0.238 TAU ( 28.246, 17.311, 6.029 )

Log Transformed (base 10) Recruitment Data

40-49
5.861 50-59

5.805 5.945 6.016 6.077 5.937 5.862 5.825 5.869 5.775 5.405 60-69
5.147 5.137 5.368 5.621 5.535 5.481 5.186 5.206 5.578 5.529 70-79
5.579 5.732 5.691 5.392 5.406 5.537 80-89



COD 3M COD3M
START YEAR = 56 END YEAR = 84 NUMBER OF DATA POINTS = 27
SOURCE: 56-65: Anderson, NAFO SRC Doc. 82/62, 67-84: Wells and Baird, NAFO
SRC Doc. 85/65.
COMMENTS: 56-65:SPA, 67-84:SPA, RV(2+3).
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Log Transformed (base 10) Recruitment Data
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4.463 4.797 5.127 4.696 50-59
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4.312 4.095 4.651 4.959 4.244 3.926 3.439 4.146 4.308 2.918 70-79
4.551 5.503 4.867 3.999 4.003 80-89



COD 3NO
START YEAR = 56 END YEAR.. 84. NUMBER OF DATA POINTS
SOURCE: Anom. (Baird, Bishop), NAFO SCS Doc. 88/20.
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COMMENTS: SPA, 3 year olds in (OOO's).

COD3NO MEAN = 4.731 SLOPE = -0.026 VAR RATIO = 0.236 N = 29
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Log Transformed (base 10) Recruitment Data
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4.730 4.726 4.914 5.032 50-59
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4.546 4.568 4.369 4.447 4.668 4.661 4.383 4.409 4.557 4.368 70-79
4.566 4.767 4.667 3.982 4.372 80-89
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COD 3PnRS
START YEAR = 70 END YEAR - 82 NUMBER OF DATA POINTS
SOURCE: Frechet, CAFSAC Res. Doc. 88/24.
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COD3PnRS

COMMENTS: SPA, 4 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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5.118 5.147 70-79
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7.0

COD 3Ps
START YEAR - 56 END YEAR = 84 NUMBER OF DATA POINTS
SOURCE: Anom. (Baird, Bishop), NAFO SCS Doc. 88/20.

29
COD3Ps

COMMENTS: SPA, 3 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

40-49
4.774 4.773 4.707 4.687 50-59

4.633 4.850 4.908 4.926 4.993 4.846 4.735 4.550 4.778 4.593 60-69
4.483 4.613 4.734 4.757 4.875 4.587 4.359 4.551 4.822 4.639 70-79
4.893 4.893 4.892 4.727 4.891 80-89



COD 4TVn
START YEAR - 47 END YEAR - 83 NUMBER OF DATA POINTS
SOURCE: Chouinard and Sinclair, CAFSAC Res. Doc. 88/28.

37
COD4TVn

COMMENTS: SPA, 3 year olds in (OOO's).

COD4TVn MEAN = 4.952 SLOPE = 0.006 VAR RATIO = 0.330 N = 37
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Log Transformed (base 10) Recruitment Data
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4.666 4.723 4.617 5.081 5.225 5.237 5.108 5.134 5.078 5.268 70-79
5.424 5.201 5.210 5.041 80-89
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COD 4VsW COD4VsW
START YEAR = 57 END YEAR = 84 NUMBER OF DATA POINTS = 28
SOURCE: Sinclair and Smith, CAFSAC Res. Doc. 87/72, updated by Fanning.

COMMENTS: SPA, 1 year olds in (OOO's).

COD4TVsW MEAN = 4.969 SLOPE = -0.014 VAR RATIO = 0.249 N = 28
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Log Transformed (base 10) Recruitment Data

40-49
5.019 4.977 5.030 50-59

4.969 5.145 5.191 5.182 5.180 5.222 5.126 4.962 5.035 4.974 60-69
4.982 4.872 4.806 4.881 4.927 4.868 4.847 5.052 5.013 5.106 70-79
5.177 4.964 4.933 4.672 4.026 80-89
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COD 4X
START YEAR = 47 END YEAR ~ 86 .NUMBER OF DATA POINTS = 40
SOURCE: Campana and Simon, CAFSAC 88/26.

COD4X

COMMENTS: SPA, 1 year aIds in (OOO's).

COD4X MEAN = 4.275 SLOPE = 0.001 VAR RATIO = 0.803 N = 40
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Log Transformed (base 10) Recruitment Data
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4.275 4.356 4.527 4.631 4.318 4.214 4.209 4.154 4.316 4.292 60-69
4.186 4.316 4.385 4.312 4.406 4.391 4.241 4.513 4.469 4.328 70-79
4.437 4.129 4.144 4.255 3.711 4.374 4.275 80-89
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COD 5Y
START YEAR = 61 END YEAR = 84 NUMBER OF DATA POINTS
SOURCE: Woods Hole Ref. Doc. 86-12.
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COMMENTS: RV(O+l).
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Log Transformed (base 10) Recruitment Data

40-49
50-59

0.362 0.079 -0.097 0.204 -0.155 -0.398 -0.699 -0.523 0.176 60-69
0.146 0.732 -0.523 0.342 -0.523 -0.046 -0.222 0.491 0.643 0.602 70-79
0.799 0.491 0.462 0.398 0.176 80-89
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COD 5Ze
START YEAR = 63 END YEAR - 87 NUMBER OF DATA POINTS = 24
SOURCE: Hunt, CAFSAC Res. Doc. 88/73.

COMMENTS: RV(O+l), index * 1000.

COD5Ze

Log Transformed (base 10) Recruitment Data

40-49
50-59

2.243 2.512 2.774 3.467 2.182 2.198 2.611 60-69
2.767 3.348 3.155 2.497 2.864 3.603 1.862 2.888 3.012 2.613 70-79
3.164 2.751 2.696 3.230 2.447 3.424 2.496 80-89
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COD NORTH-EAST ARCTIC CODNEAR
START YEAR = 57 END YEAR = 83 NUMBER OF DATA POINTS = 27
SOURCE: Report of the Arctic Fisheries.Working Group, ICES C.M. 1988.

COMMENTS: SPA, 3 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

40-49
5.898 5.963 5.863 50-59
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6.260 5.720 5.794 5.788 5.535 5.806 5.300 5.152 5.215 5.239 70-79
5.252 5.594 5.804 5.839 80-89
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COD ICELAND
START YEAR - 52 END YEAR - 83 NUMBER OF DATA POINTS = 32
SOURCE: Marine Research Institute, Iceland, Mon Jun 20/1988.

CODICE

COMMENTS: SPA, 3 year olds in actual numbers.
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Log Transformed (base 10) Recruitment Data

40-49
8.165 8.305 8.249 8.413 8.484 8.181 8.277 8.151 50-59

8.211 8.467 8.412 8.463 8.532 8.247 8.402 8.267 8.248 8.132 60-69
8.478 8.229 8.420 8.632 8.157 8.348 8.390 8.159 8.159 8.135 70-79
8.376 8.176 8.151 8.508 80-89
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COD FAROE PLATEAU CODFAPL·
START YEAR - 61 END YEAR - 83 NUMBER OF DATA POINTS - 23
SOURCE: Report of the North-Western Working Group-,rCES C.M. 1987.

COMMENTS: SPA, 1 year olds in actual numbers.
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Log Transformed (base 10) Recruitment Data
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7.314 7.474 6.969 7.365 7.468 7.344 7.079 7.049 7.173 60-69
7.430 7.190 7.579 7.689 7.373 7.089 7.124 7.295 7.484 7.261 70-79
7.442 7.507 7.684 7.129 80-89
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COD VIa CODVla
START YEAR = 67 END YEAR - 85 NUMBER OF DATA POINTS = 19
SOURC&: Report of the North Sea Roundfish Working Group, ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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COD NORTH SEA CODNS
START YEAR - 60 END YEAR - 85 NUMBER OF DATA POINTS - 26
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (OOO's).

CODNS MEAN = 5.528 SLOPE = 0.007 VAR RATIO = 1.131 N = 26
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Log Transformed (base 10) Recruitment Data
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5.107 5.418 5.263 5.549 5.594 5.680 5.664 5.267 5.295 5.861 60-69
5.928 5.204 5.467 5.369 5.629 5.316 5.851 5.631 5.658 5.903 70-79
5.435 5.748 5.438 5.732 4.966 5.764 80-89
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COD CELTIC SEA eVllf & Vllg) CODCS
START YEAR - 70 END YEAR - 84 NUMBER OF DATA POINTS = 15
SOURCE: Report of the Irish Sea and Bristol Channel Working Group,
ICES C.M. 1987.
COMMENTS: SPA, 1 year olds in actual numbers.

MEAN = 6.267 SLOPE = 0.039 VAR RATIO = 0.993 N = 15
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Log Transformed (base 10) Recruitment Data
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COD IRISH SEA ' (VIla) < CaDIS
START YEAR = 69 END YEAR = 84 NUMBER OF DATA POINTS = 16
SOURCE: Report of the Irish.Sea and Bristol Channel Working Group,
ICES C.M. 1987.
COMMENTS: SPA, 1 year olds in actual numbers.

CaDIS MEAN = 6.780 SLOPE = -0.006 VAR RATIO = 1.290 N = 16
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Log Transformed (base 10) Recruitment Data
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COD Vllde CODVllde
START YEAR = 73 END YEAR - 85 NUMBER OF DATA POINTS = 13
SOURCE: Report of the North Sea Roundfish Working Group, ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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COD KATTEGAT CODKAT
START YEAR = 71 END YEAR = 85 NUMBER OF DATA POINTS = 15
SOURCE: Report of the Division IlIa Demersal Stocks Working Groups, ICES
C .M.1987 .
COMMENTS: SPA, 1 year olds in (OOO's).

MEAN = 4.268 SLOPE = -0.008 VAR RATIO = 1.157 N = 15
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COD SKAGERRAK CODSKAG
START YEAR = 77 END YEAR - 85 NUMBER OF DATA POINTS = 9
SOURCE: Report of the Division IlIa Demersal Stocks Working Groups, ICES
C.M.1987.
COMMENTS: SPA, 1 year olds in actual numbers.

MEAN = 7.278 SLOPE = -0.019 VAR RATIO = 1.101 N = 9
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COD BALTIC AREAS 22&24 CODBA2224
START YEAR = 69 END YEAR = 85 NUMBER OF DATA POINTS = 17
SOURCE: Report of the Working Group on Assessment of Demersal Stocks in the
Baltic ICES C.M. 1988.
COMMENTS: SPA, 1 year olds in (OOO's).
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COD BALTIC AREAS 25-32 CODBA2532
START YEAR - 66 END YEAR - 85 NUMBER OF DATA POINTS - 20
SOURCE: Report of the Working Group on Assessment of Demersal Stocks in the
Baltic ICES C.M. 1988.
COMMENTS: SPA, 1 year olds in (OOO's).
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GREENLAND HALIBUT V&XIV GHALV&XIV
START YEAR = 70 END YEAR = 80 NUMBER OF DATA POINTS = 11
SOURCE: Report of the North-Western Working Group, ICES C.M. 1987.

COMMENTS: SPA,S year olds in actual numbers.
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HADDOCK 3N01 (First part of HAD3NO)
START YEAR = 42 END YEAR = 66 NUMBER OF DATA POINTS = 25
SOURCE: Templeman et a1., ICNAF Res. Bull. 13, 1978.
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COMMENTS: RV(5+7).
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HADDOCK 3N02 (Second part of HAD3NO)
START YEAR = 77 END YEAR = 85 NUMBER OF DATA POINTS 9
SOURCE: Bishop, Baird, Hicks, CAFSAC Res. Doc. 87/48.
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COMMENTS: RV(1+2) index * 1000.
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HADDOCK 3Ps1 (First part of HAD3Ps)
START YEAR = 49 END YEAR = 71 NUMBER OF DATA POINTS
SOURCE: Templeman et a1., ICNAF Res. Bull. 14, 1979.
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HADDOCK 3Ps2 (Second part of HAD3Ps)
START YEAR = 77 END YEAR - 86 NUMBER OF DATA POINTS = 10
SOURCE: Bishop, Baird, Hicks, CAFSAC Res. Doc. 87/48.
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COMMENTS: RV(1+2) index*1000.
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HADDOCK 4TVW
START YEAR = 47 END YEAR = 85 NUMBER OF DATA POINTS = 39
SOURCE: Zwanenburg and Fanning, CAFSAC Res. Doc. 88/76.

HAD4TVW

COMMENTS: SPA, 1 year olds in (OOO's).
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HADDOCK 4X
START YEAR = 61 END YEAR = 85 NUMBER OF DATA POINTS
SOURCE: O'Boy1e, Simon, Frank, CAFSAC Res. Doc. 88/72.

COMMENTS: SPA, 1 year olds in (OOO's).

25
HAD4X

HAD4X MEAN = 4.411 SLOPE = -0.004 VAR RATIO = 0.715 N = 25

r 4

0.5 2

0 0

-0.5 -2

-1 -4
1940 1960 1980 2000 -4 -2 0 2 4

SD ( 0.337, 0.336, 0.403 RHO .( 0.96~, 0.967, 0.976

1 1
(

(

0.5
(

(

(

I
(,

0 0.5 (

I
(

, , (

/, ,
(

~0.5
(

(

-1 0 "," .-.-

0 5 10 15 20 0 0.5

ACF( 1) 0.209, 0.215, -0.307 TAU ( 6.326, 6.381, 3.088 )

Log Transformed (base 10) Recruitment Data

40-49
50-59

4.398 4.692 5.303 4.208 4.003 4.240 3.907 4.160 4.402 60-69
3.795 4.675 4.646 4.375 4.688 4.716 4.471 4.601 4.469 4.576 70-79
4.570 4.399 4.602 4.453 4.261 3.652 80-89



45

HADDOCK 5Y
START YEAR = 61 END YEAR = 85 NUMBER OF DATA POINTS 25
SOURCE: Woods Hole Ref. Doc. 86/09.

HAD5Y

COMMENTS: RV(0-2).

MEAN =0.522 SLOPE = -0.006 VAR RATIO = 0.543 N = 25
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HADDOCK 52 HAD52
START YEAR = 59 END YEAR - 87 NUMBER OF DATA POINTS = 29
SOURCE: 63-85: Gavaris, CAFSAC Res. Doc. 87/101, 59-81: Woods Hole Ref. Doc.

83-23. Updated by Gavaris, CAFSAC Res. Doc. 88/64.
COMMENTS: SPA, 1 year olds in (000 OOO's).
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HADDOCK NORTH-EAST ARCTIC HADNEAR
START YEAR = 57 END YEAR = 82 NUMBER OF DATA POINTS = 26
SOURCE: Report of the Arctic Fisheries Working Group, ICES C.M. 1988.

COMMENTS: SPA, 3 year olds in (OOO's).
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HADDOCK ICELAND HADICE
START YEAR = 60 END YEAR = 84 NUMBER OF DATA POINTS = 25
SOURCE: Marine Research Institute, Iceland, Mon Jun 20/1988. from Einar Jonsson.

COMMENTS: SPA, 2 year olds in actual numbers.

RADICE MEAN = 7.726 SLOPE = -0.010 VAR RATIO = 0.694 N = 25
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HADDOCK FAROE PlATEAU HADFAPL
START YEAR - 61 END YEAR - 83 NUMBER OF DATA POINTS = 23
SOURCE: Report of the North-Western Working Group,ICES C.M. 1987.

COMMENTS: SPA, 1 year olds in actual numbers.
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HADDOCK VIa HADVla
START YEAR = 68 END YEAR = 86 NUMBER OF DATA POINTS = 19
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 0 year olds in (OOO's).

MEAN = 5.070 SLOPE = 0.025 VAR RATIO = 0.891 N = 19
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HADDOCK NORTH SEA HADNS
START YEAR - 60 END YEAR - 86 NUMBER OF DATA POINTS - 27
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 0 year olds in (OOO's).

42o-2

2

o

-4 ""--__-'--__...L-__-'--__--l

-4

-2

200019801960

MEAN = 7.445 SLOPE = 0.001 VAR RATIO = 1.053 N = 27

4r---.,.----,-----,----",

o

1

-1

-2 '--- ...L...:... -'-- -'

1940

HADNS

2 r----.,------,--------,

0.5

RHO 0.983, 0.983, 0.929

TAU ( 4.379, 4.385, 3.382)

lr-----------~~

Q'---=::::::::-.....-"- --.J

o

0.51--------I---,L------I

SD ( 0.456, 0.456~ 0.662 )

1

0.5

0

-0.5

-1
0 5 10 15 20

ACF( 1) -0.022, -0.022, -0.272 )

Log Transformed (base 10) Recruitment Data

40-49
50-59

7.176 7.808 8.188 6.267 6.830 7.291 7.730 8.476 7.118 6.972 60-69
7.830 7.778 7.218 7.746 8.007 6.936 7.092 7.290 7.567 7.825 70-79
7.168 7.480 7.274 7.798 7.205 7.368 7.568 80-89



52

HERRING 4WX
START YEAR = 64 END YEAR = 84 NUMBER OF DATA POINTS = 21
SOURCE: Stephensen et a1., CAFSAC 87/75, updated by Stephensen.

HERR4WX

COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

40-49
50-59

6.551 6.443 6.790 6.111 6.248 6.370 60-69
6.878 6.061 6.374 6.216 5.379 5.856 6.618 6.101 5.582 6.162 70-79
6.136 6.205 6.455 6.604 6.009 80-89



53

HERRING 4R (Spring spawners)
START YEAR - 64 END YEAR - 84 NUMBER OF DATA POINTS = 21
SOURCE: Mcquinn, CAFSAC 88/52.

HERR4Rsp

COMMENTS: SPA, 2 year olds in actual numbers.
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Log Transformed (base 10) Recruitment Data
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7.504 7.729 8.137 7.664 8.881 8.443 60-69

7.645 7.176 7.498 7.332 8.139 7.398 7.029 7.293 7.170 7.987 70-79
8.579 7.508 8.208 7.609 7.609 80-89
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HERRING 4R (Fall spawners)
START YEAR = 64 END YEAR - 84 .NUMBER OF DATA POINTS - 21
SOURCE: Mcquinn, CAFSAC 88/52.

HERR4Rfa

COMMENTS: SPA, 2 year olds in actual numbers.

HERR4Rfa MEAN = 70471 SLOPE = 0.024 VAR RATIO = 00403 N = 21
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Log Transformed (base 10) Recruitment Data

40-49
50-59

7.907 7.488 7.193 7.168 7.291 7.343 60-69
7.467 7.219 7.135 7.530 6.949 6.579 6.964 7.509 7.672 8.545 70-79
7.870 8.022 8.033 7.502 7.502 80~89
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HERRING 4T (Spring spawners) HERR4Tsp
START YEAR = 63 END YEAR = 84 NUMBER OF DATA POINTS = 22
SOURCE: 67-71: Cleary CAFSAC Res Doc 83/69. 72-84: Chadwick and Cairns,
CAFSAC Res. Doc. 88/38.
COMMENTS: SPA, 2 year olds in (OOO's).

HERR4Tsp MEAN = 5.057 SLOPE = -0.017 VAR RATIO = 0.776 N = 22
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Log Transformed (base 10) Recruitment Data

40-49
50-59

5.544 5.162 5.205 5.322 4.975 5.657 4.783 60-69
4.519 4.918 5.191 4.779 5.527 4.768 4.716 5.054 4.959 5.345 70-79
5.325 5.224 5.258 4.882 4.149 80-89
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HERRING 4T (Fall spawners) HERR4Tfa
START YEAR = 67 END YEAR - 84 NUMBER OF DATA POINTS - 18
SOURCE: 67-71: Cleary CAFSAC Res Doc 83/69. 72-84: Chadwick and Cairns,
CAFSAC Res. Doc. 88/38.
COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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5.133
5.228

5.217 5.080
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50-59
60-69
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80-89
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HERRING AB HERRAB
START YEAR - 63 END YEAR - 76 NUMBER OF DATA POINTS = 14
SOURCE: Winters, Wheeler Can. J. Fish and Aquatic Sci. v44,882-900

COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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40-49
50-59

5.723 60-69
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HERRING CD HERRCD
START YEAR = 63 END YEAR - 76 NUMBER OF DATA POINTS = 14
SOURCE: Winters, Wheeler Can. J. Fish and Aquatic Sci. v44,882-900

COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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3.303

4.871 4.771
3.776
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40-49
50-59
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70-79
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HERRING EF HERREF
START YEAR = 63 END YEAR = 76 NUMBER OF DATA POINTS = 14
SOURCE: Winters, Wheeler Can. J. Fish and Aquatic Sci. v44,882-900

COMMENTS: SPA, 2 year olds in (OOO's).

HERREF MEAN = 3.640 SLOPE = -0.136 VAR RATIO = 0.449 N = 14
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Log Transformed (base 10) Recruitment Data

4.671 3.477 4.145 4.206 3.776
3.303 3.112 3.303 2.777 3.303 2.599 2.730

40-49
50-59

5.131 4.432 60-69
70-79
80-89
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HERRING GH HERRGH
START YEAR = 63 END YEAR - 76 NUMBER OF DATA POINTS = 14
SOURCE: Winters, Wheeler Can. J. Fish and Aquatic Sci. v44,882-900

COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

4.979 4.389 4.562 5.440 4.067
3.894 3.546 4.193 3.342 4.258 3.320 4.202
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5.444 4.363 60-69
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HERRING I HERRI
START YEAR = 63 END YEAR = 76 NUMBER OF DATA POINTS = 14
SOURCE: Winters, Wheeler Can. J. Fish and Aquatic Sci. v44,882-900

COMMENTS: SPA, 2 year olds in (OOO/s).

HERRI MEAN = 4.231 SLOPE = -0.127 VAR RATIO = 0.625 N = 14
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Log Transformed (base 10) Recruitment Data
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4.302 3.303 3.303

5.214 3.775

40-49
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HERRING ICELAND (Summer spawners) HERRlsum
START YEAR - 47 END YEAR - 86 NUMBER OF DATA POINTS - 40
SOURCE: 1947-1969 Jakobssen Rop-v 177; 1969-1985 ICES C.M. 1986/19. Marine
Research Institute, Iceland, Mon Jun 20/1988.
COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

4.886 5.301 5.067 40-49
5.511 5.294 5.223 5.281 5.672 5.898 5.614 5.744 5.797 5.723 50-59
5.720 5.669 5.769 5.705 5.004 4.580 5.253 4.680 4.529 4.846 60-69
4.928 5.630 5.149 5.347 5.761 5.688 5.343 5.442 5.433 5.984 70-79
5.378 5.371 5.863 6.175 5.759 5.293 5.783 80-89
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HERRING ICELAND (Spring spawners) HERRlspr
START YEAR - 47 END YEAR - 69 NUMBER OF DATA POINTS - 23
SOURCE: Jakobssen, ICES Rapports et Troces-Vervaux des Reunious v177,23-42.

COMMENTS: SPA, 1 year olds in (000 OOO's).
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Log Transformed (base 10) Recruitment Data

2.346 2.352 2.901 40-49
3.083 3.006 2.852 2.727 2.524 2.474 2.899 2.640 2.633 2.310 50-59
2.555 2.727 2.090 2.290 1. 934 1.591 0.886 0.740 -0.046 -1. 001 60-69
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80-89
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HERRING NORWAY (spring spawners)
START YEAR = 50 END YEAR - 86 NUMBER OF DATA POINTS
SOURCE: ICES C.M. 1988/10.

37
HERRNOR

COMMENTS: SPA, 3 year olds in (000 OOO's).

HERRNOR MEAN = 2.675 SLOPE = -0.037 VAR RATIO = 0.489 N = 37
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Log Transformed (base 10) Recruitment Data

40-49
4.697 3.868 3.538 3.508 2.778 2.694 2.228 2.401 2.382 4.325 50-59
3.866 3.337 2.307 3.918 3.583 2.029 2.362 1. 519 1.204 2.573 60-69
2.000 1.477 1.462 2.954 2.699 2.322 2.778 2.602 2.602 2.784 70-79
2.041 1. 875 1. 903 3.846 2.342 2.255 1. 903 80-89
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HERRING VIa (north) HERRVla
START YEAR = 67 END YEAR = 84 NUMBER OF DATA POINTS = 18
SOURCE: Report of the Herring Assessment Working Group for the Area South of
62N. ICES C.M. 1988/17.
COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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5.869 5.913 5.839
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40-49
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80-89
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HERRING NORTH SEA HERRNS
START YEAR = 47 END YEAR = 87 NUMBER OF DATA POINTS = 41
SOURCE: Report of the Herring Assessment Working Group for the Area south of
62N. ICES C.M. 1988.
COMMENTS: SPA, 0 year olds in (000 OOO's).
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Log Transformed (base 10) Recruitment Data

4.199 4.117 4.228 40-49
4.236 4.297 4.358 4.243 4.248 3.978 4.719 4.086 4.238 3.518 50-59
3.580 4.093 4.090 4.358 4.097 3.987 4.152 4.130 3.851 4.155 60-69
4.079 3.857 3.447 3.892 3.114 3.176 3.279 3.301 3.477 3.670 70-79
3.929 4.176 4.146 4.100 4.301 4.433 4.352 4.185 80-89
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HERRING NORTHERN IRISH SEA HERRNIRS
START YEAR = 70 END YEAR = 87 NUMBER OF DATA POINTS = 18
SOURCE: Report of the Herring Assessment Working Group for the Area South of
62N. ICES C.M. 1988/17.
COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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HERRING VIa (south) and Vllb,c HERRVlaVllbc
START YEAR - 70 END YEAR - 84 NUMBER OF DATA POINTS = 15
SOURCE: Report of the .Herring Assessment Working Group for the Area South of
62N. ICES C.M. 1988/17.
COMMENTS: SPA, 2 year o1ds in (OOO's).
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Log Transformed (base 10) Recruitment Data

5.447 5.301 5.322
5.320 5.839 5.311

5.176 5.352
5.470 5.368

5.302 5.588 5.512

40-49
50-59
60-69
70-79
80-89



69

HERRING BALTIC AREAS 22&24 HERR2224
START YEAR = 70 END YEAR - 87 NUMBER OF DATA POINTS = 18
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year olds in (000 ODD's).
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Log Transformed (base 10) Recruitment Data
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HERRING SOUTHERN CENTRAL BALTIC HERRSCB
START YEAR = 72 END YEAR - 87 NUMBER OF DATA POINTS = 16
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year olds in (000 OOO's).
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HERRING GULF OF RIGA HERRGRIGA
START YEAR = 70 END YEAR = 87 NUMBER OF DATA POINTS = 18
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year olds in (000 OOO's).
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HERRING BALTIC AREAS 28&29S HERR2829S
START YEAR - 72 END YEAR - 87 NUMBER OF DATA POINTS = 16
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year olds in (000 OOO's).
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HERRING ARCHIPELAGO AND BOTHNIAN SEAS HERRARBO
START YEAR - 74 END YEAR - 86 NUMBER OF DATA POINTS - 13
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year olds in (000 OOO's).
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HERRING BOTHNIAN BAY HERRBOTB
START YEAR - 73 END YEAR - 86 NUMBER OF DATA POINTS - 14
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 1 year olds in (000 ODD's).
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Log Transformed (base 10) Recruitment Data

2.697 2.446 3.072 2.467 2.267 2.459
2.467 2.348 3.007 2.814 2.464 2.574 2.624

40-49
50-59
60-69

2.947 70-79
80-89



75

HERRING GULF OF FINLAND HERRGFIN
START YEAR = 70 END YEAR - 87 NUMBER OF DATA POINTS = 18
SOURCE: Report of the Working Group on Assessment of Pelagic Stocks in the
Baltic. ICES C.M. 1988/18.
COMMENTS: SPA, 0 year o1ds in (000 OOO's).
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MACKEREL Areas 2 to 6
START YEAR = 61 END YEAR = 85 NUMBER OF DATA POINTS
SOURCE: Castonguay and Landry, CAFSAC Res. Doc. 87/47.
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COMMENTS: SPA, 1 year olds in (000 OOO's).
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Log Transformed (base 10) Recruitment Data

40-49
50-59

2.980 2.744 2.762 2.751 3.091 3.619 3.563 3.570 3.655 60-69
3.428 3.360 3.375 3.638 3.748 3.165 2.621 2.124 2.834 2.034 70-79
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MACKEREL WESTERN
START YEAR = 72 END YEAR = 86 NUMBER OF DATA POINTS = 15
SOURCE: Report of the Mackerel working Group,ICES C.M. 1988/12.
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COMMENTS: SPA, 0 year olds in (000 OOO's).
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78

MENHADEN US ATLANTIC
START YEAR = 55 END YEAR = 81 NUMBER OF DATA POINTS = 27
SOURCE: Vaughan et al. NMFS-SPEC-178

COMMENTS: SPA, 1 year olds in (000 OOO's).

MENHADEN

Log Transformed (base 10) Recruitment Data

40-49
3.748 3.854 3.514 4.170 3.335 50-59

3.471 3.344 3.347 3.244 3.288 3.156 3.301 3.082 3.233 3.417 60-69
3.140 3.552 3.446 3.491 3.587 3.843 3.720 3.682 3.637 3.838 70-79
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PLAICE NORTH SEA PLAICENS
START YEAR = 60 END YEAR = 86 NUMBER OF DATA POINTS = 27
SOURCE: Report of the North Sea Flatfish Working Group, ICES C.M. 1988.
Data could be updated using recruitment series.
COMMENTS: SPA, 1 year olds in actual numbers.

42

N = 27

o-2

2

o

-41L----'------'-----'-------I

-4

-'2

200019801960

MEAN = 8.637 SLOPE = 0.010 VAR RATIO = 0.994
4~--~--~--.........,...--~

o

PLAICENS

0.5 ~---...,..-,r-----'-------'

-0.5 '-----'--'--------'------'
1940

SD ( 0.184, 0.167, 0.260 RHO 0.937, 0.940, 0.983

1,----.------,-.;........---,--------, 1~-----------~

2015105
-1 '-----'-----'-----'----

o

0.5 "

-0.5

ACF(l ) 0.042, -0.179, -0.661 TAU ( 4.803, 3.347, 2.405)

Log Transformed (base 10) Recruitment Data
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PLAICE IRISH SEA (VIla) PLACIS
START YEAR - 63 END YEAR - 84 NUMBER OF DATA POINTS - 22
SOURCE: Report of the Irish Sea and Bristol Channel Working Group,
ICES C.M. 1987.
COMMENTS: SPA, 1 year olds in actual numbers.
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PLAICE KATTEGAT PLAlKAT
START YEAR = 67 END YEAR = 85 NUMBER OF DATA POINTS = 19
SOURCE: Report of the Division IlIa Demersal Stocks Working Groups, ICES
C..M.1987.
COMMENTS: SPA, 1 year olds in (OOO's).
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POLLOCK 4VWX5
START YEAR - 68 END YEAR - 83 NUMBER OF DATA POINTS = 16
SOURCE: Annand et a1., CAFSAC Res. Doc. 88/71.
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COMMENTS: SPA, 2 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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POLLOCK (SAITHE) NORTH EAST ARCTIC POLLNEAR
START YEAR = 64 END YEAR - 83 NUMBER OF DATA POINTS - 20
SOURCE: Report of the Arctic Fisheries Working Group, ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in actual numbers.
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POLLOCK ICELAND (SAITRE)
START YEAR - 65 END YEAR - 83 NUMBER OF DATA POINTS - 19
SOURCE: Marine Research Institute, Iceland, Mon Jun 20/1988.
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COMMENTS: SPA, 3 year olds in actual numbers.
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POLLOCK (SAITHE) FAROE POLLFA
START YEAR = 60 END YEAR = 83 NUMBER OF DATA POINTS = 24
SOURCE: Report of the North-Western Working Group,ICES C.M. 1987.

COMMENTS: SPA, 1 year olds in actual numbers.

MEAN = 7.461 SLOPE = -0.016 VAR RATIO = 0.473 N = 24
4

42o-2

2

o

- 4 ""--__--'--__-'-__--'-__---J

-4

-2

200019801960

o

POLLFA

0.5

-0.5 '--- -'-__----'--'-'- ---J

1940

SD .( 0.235, 0.208, 0.229 RHO 0.983, 0.980, 0.974)

1.----,-------,----,----, lr----'------------=

0.5

...----­
......'--

///-------

0.5 1---17''-/-'--------;"~--_I

2015105

-1 '--__-'--__--'-__--'-__---J

o

,,
0.5 ',.\

I'....

~ '.f\o ' '\, ,
"
"

-0.5

ACF( 1) 0.470, 0.377, -0.391 TAU ( 12.438, 10.990, 2.747)

Log Transformed (base 10) Recruitment Data
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POLLOCK (SAITHE) VIa POLLVla
START YEAR = 60 END YEAR = 85 NUMBER OF DATA POINTS = 26
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in actual numbers.

POLLVla MEAN = 7.473 SLOPE = -0.001 VAR RATIO = 0.631 N = 26
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Log Transformed (base 10) Recruitment Data

40-49
50-59

7.301 7.230 7.613 7.477 7.447 7.602 7.531 7.653 7.544 7.652 60-69
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POLLOCK (SAITHE) NORTH SEA POLLNS
START YEAR = 60 END YEAR = 85 NUMBER OF DATA POINTS = 26
SOURCE: Report of the North Sea Roundfish Yorking Group. ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (OOO's).
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5.369 5.386 5.439 5.802 5.324 5.167 5.093 5.108 5.431 5.244 70-79
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POUT NORWAY POUTNOR
START YEAR = 68 END YEAR = 83 NUMBER OF DATA POINTS = 16
SOURCE: Report of the Working Group on Industrial Fisheries, ICES C.M., 1987.

COMMENTS: RV (1).
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Log Transformed (base 10) Recruitment Data
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REDFISH 3NO
START YEAR = 77 END YEAR = 85 NUMBER OF DATA POINTS
SOURCE: Atkinson and Power, NAFO SRC Doc. 86/38.
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COMMENTS: RV(1+2).
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REDFISH 3Ps
START YEAR = 73 END YEAR = 86 NUMBER OF DATA POINTS
SOURCE: Atkinson and Power, NAFO SRC Doc. 86/38.

14
RED3Ps

COMMENTS: RV(1+2), index * 1000.
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REDFISH 4VWX
START YEAR = 69 END YEAR = 85 NUMBER OF DATA POINTS 17
SOURCE: Zwanenburg and Hurley, CAFSAC Res. Doc. 87/35.

RED4VWX

COMMENTS: RV(1+2).
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Log Transformed (base 10) Recruitment Data
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REDFISH 5YZ
START YEAR = 63 END YEAR = 80 NUMBER OF DATA POINTS = 18
SOURCE: Woods Hole Ref. Doc. 86-09, JNWAFS, 2:13.

RED5YZ

COMMENTS: SPA, 1 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data

1.926 1.810 1.470 0.771 0.230 0.041 0.039
0.380 2.295 0.633 0.000 -0.301 -0.222 -0.398 -0.398 1.960 0.078
0.114

40-49
50-59
60-69
70-79
80-89



93

REDFISH ICEIAND
START.YEAR = 58 END YEAR = 71 NUMBER OF DATA POINTS = 14
SOURCE: Marine Research Institute, Iceland, Mon Jun 20/1988.

REDICE

COMMENTS: SPA, 11 year olds in actual numbes.
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Log Transformed (base 10) Recruitment Data
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REDFISH I&II REDI&II'
START YEAR - 65 END YEAR - 85 NUMBER OF DATA POINTS = 21
SOURCE: Report of the Arctic Fisheries Working Group, ICES C.M. 1988.

COMMENTS: RV(O), O-group survey abudance indices.
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Log Transformed (base 10) Recruitment Data
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2.814 2.935 2.841 2.930 2.865 2.900 80-89



95

SCALLOPS 5Ze
START YEAR - 69 END YEAR = 83 NUMBER OF DATA POINTS = 15
SOURCE: Mohn et a1., CAFSAC Res. Doc. 87/9.

COMMENTS: SPA, 3 year olds in (000 OOO's).

SCALLS Ze

Log Transformed (base 10) Recruitment Data
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50-59
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2.286 2.651 3.089 2.639 80-89
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SILVER HAKE 4VWX
START YEAR = 69 END YEAR ~ 82 NUMBER OF DATA POINTS = 14
SOURCE: Fanning et al., NAFO SCR Doc. 87/56.

SHAKE4VWX

COMMENTS: SPA, 1 year olds in (OOO's).
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SILVER HAKE 5Ze
START YEAR ~ 54 END YEAR ~ 84 NUMBER OF DATA POINTS ~ 31
SOURCE: Almeida, Woods Hole Ref. Doc. 87-03.

SHAKE5Ze

COMMENTS: SPA, 1 year olds in (000 OOO's).
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Log Transformed (base 10) Recruitment Data
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SILVER HAKE MAB (5Zw6)
START YEAR = 54 END YEAR = 84 NUMBER OF DATA POINTS 31
SOURCE: Almeida, Woods Hole Ref. Doc. 87-03_

SHAKEMAB

COMMENTS: SPA, 1 year olds in (000 OOO's).
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SOLE NORTH SEA SOLENS
START YEAR - 56 END YEAR - 87 NUMBER OF DATA POINTS = 32
SOURCE: Report of the North Sea Flatfish Working Group ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (000 OOO's).
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Log Transformed (base 10) Recruitment Data
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SOLE CELTIC SEA (VIle & Vllg) SOLECS
START YEAR = 69 END YEAR - 83 NUMBER OF DATA POINTS = 15
SOURCE: Report of the Irish Sea and Bristol Channel Working Group,
ICES C.M. 1987.
COMMENTS: SPA, 2 year olds in actual numbers.
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SOLE IRISH SEA' (VIla) SOLEIS
START YEAR ~ 68 END YEAR = 83 NUMBER OF DATA POINTS = 16
SOURCE: Rep~rt of the Irish Sea and Bristol Channel Working Group,
ICES C.M. 1987.
COMMENTS: SPA, 2 year olds in acuta1 numbers.
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SOLE IlIa
START YEAR = 59
SOURCE: Report of
ICES C.M.1987.
COMMENTS: RV (1).

END YEAR = 85 NUMBER OF DATA POINTS = 18
the Division IlIa Demersal Stocks Working Groups
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WHITE HAKE 4T
START YEAR = 67 END YEAR = 82 NUMBER OF DATA POINTS 16
SOURCE: Clay CAFSAC Res. Doc. 87/81.

WHAKE4T

COMMENTS: SPA, 3 year olds in (OOO's).
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Log Transformed (base 10) Recruitment Data
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WHITING VIa WHITVla
START YEAR - 60 END YEAR - 85 NUMBER OF DATA POINTS = 26
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 1 year olds in (OOO's).

Log Transformed (base 10) Recruitment Data

40-49
50-59
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4.491 4.969 5.290 4.833 5.179 4.708 4.903 5.050 4.896 5.282 70-79
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WHITING NORTH SEA WHITNS
START YEAR = 60 END YEAR = 86 NUMBER OF DATA POINTS = 27
SOURCE: Report of the North Sea Roundfish Working Group. ICES C.M. 1988.

COMMENTS: SPA, 0 year olds in actual numbers.

WHITNS MEAN = 10.593 SLOPE = 0.004 VAR RATIO = 0.758 N= 27
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Log Transformed (base 10) Recruitment Data
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YELLOWTAIL FLOUNDER 3NO
START YEAR = 64 END YEAR = 81 NUMBER OF DATA POINTS
SOURCE: Brodie NAFO SRC Doc. 86/40.
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COMMENTS: SPA, 5 year olds in (OOO's).
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YELLOWTAIL FLOUNDER 52
START YEAR = 61 END YEAR - 85 NUMBER OF DATA POINTS 25
SOURCE: Woods Hole Ref. Doc. 86-09.

YELL52

COMMENTS: RV(1+2).

42o-2

2

o

-4 ""-__.L-__-'---__-l-__----.J

-4

-2

200019S01960

MEAN = 0.345 SLOPE = -0.015 VAR RATIO = 0.410 N = 25

4~---,----~--~--~

o

0.2

YELL5Z
0.4 r-----_,__----,------,

-0.2'

-0.4 L..- -'-- -l- ---'

194Q

SD ( 0.14S, 0.102, 0.134) RHO 0.971, 0.9S1, 0.970

15 20

/;;':~\.

t::::::. ..... / ........,,?

105

1 .----,----,.---.,----,

-1 L--__--'----_'----'--__-"-- _

o

ACF( 1) 0.564, 0.160, -0.091 TAU (32.147, 4.585, 4.133)

Log Transformed (base 10) Recruitment Data

40-49
50-59

0.519 0.663 0.301 0.204 0.519 0.633 0.531 0.398 0.518 60-69
0.462 0.342 0.279 0.301 0.431 0.279 0.176 0.301 0.322 0.230 70-79
0.255 0.230 0.114 0.146 0.230 0.230 80-89
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YELLOWTAIL FLOUNDER S.N.E.
START YEAR - 61 END YEAR - 85 NUMBER OF DATA POINTS - 25
SOURCE: Woods Hole Ref. Doc. 86-09.

YELLSNE

COMMENTS: RV(1+2).

42o-2

2

o

-4 ""--__...L-__.....I-__---L__---'

-4

-2

20001980

MEAN = 0.475 SLOPE = -0.010 VAR RATIO = 0.280 N = 25

4,-----,-----,....---........,-------",

1960

0.2

o

YELLSNE

0.4 ,------,--------,-----,

-0.2

-0.4 1...- .....1- ---'-- ---'

1940

SD ( 0,104, 0.077, 0.078 RHO 0.942, 0,981. 0.970

1 .---,------,---........,------,

0.5

0.5 f-----,I----r-.L..-----f------

2015105
-1 '-----'------'-----'-----'

o

\\
"i\

0.5 \ \
I \

I' "\\ \.- ...;~"o I
\ I
\ I
, j

\'-0.5

ACF( 1) 0.692, 0.494, -0.092 TAU (25.403, 13.234, 3.989)

Log Transformed (base 10) Recruitment Data

40-49
50-59

0.602 0.681 0.580 0.505 0.716 0.681 0.544 0.462 0.461 60-69
0.462 0.362 0.362 0.362 0.462 0.398 0.415 0.415 0.398 0.430 70-79
0.544 0.477 0.380 0.362 0.398 0.415 80-89




