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ABSTRACT 

Myers, R. A., J . Bridson , and N. J . Barrowman 1995. Summary of World
wide Spawner and Recruitment Data. Can . Tech . Rep . Fish . Aquat. Sci. 
2020: iv + 327 p . 

This report compiles 274 spawner-recruitment time-series of marine, 
anadromous, and freshwater populations throughout the world. Where pos
sible, the history of catch and fishing mortality is also provided. Plots and 
analysis are provided to examine the fit of Beverton Holt, Ricker and Shep
herd spawner recruitment models using gamma and lognormal error distri
butions. Additional displays and analyses are provided so that the reader 
can assess the variability, skewness, and the degree of autocorrelation within 
each series (i.e . the per sistence of anomalous events from year to year). 

RES UNIE 

Myers, R. A., J. Bridson, and N. J. Barrowman 1995. Summary of World
wide Spawner and Recruitment Data. Can. Tech. Rep. Fish. Aquat. Sci. 
2020: iv + 327 p . 

Ce rapport compile les donnees de 274 series chronologiques de geniteurs
recrutement de populations marines, anadromes, et des eaux douces du 
monde entier. Dans la mesure du possible, ce rapport reproduit l'histoire 
de la prise et la mortalite de la peche. Les graphiques et les analyses sont 
procures pour examiner l'accord des modeles de recrutement de quanti te de 
geniteurs de Beverton Holt , Ricker et Shepherd qui se servent de distribu
tions d 'erreur logarithmiconormale et Gamma. On a fournit des graphiques 
et des analyses supplementaires pour que Ie lecteur puisse examiner la vari
abili t e, la dissymetrie, et Ie degre d'au tocorrelation parmi chaque serie (par 
exemple, la persistence d ''evenements anormales d'annee en annee). 
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INTRODUCTION
 

As part of an ongoing study of recruitment variability, we have com
piled 274 time series on spawners and recruitment. This report lists the 
available data and provides plots and anal yses. Additional displays are pro 
vided so that the reader can assess the appropriate functional relationship 
between spawners and recruitment , the appropriate statistical description of 
recruitment variability, the degree of autocorrelation within each series (i.e . 
th e persi stence of anomalous recruitment events from year to year ) and the 
relationship between spawners and recruitment. 

A multitude of biological questions can be addressed when such a data 
set becomes available. What life history traits affect recruitment variability? 
Which physical variables are important in determining recruitment variabil
ity? Which spawner-recruitment function is most appropriate? We address 
some of these questions in the discussion. 
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A GUIDE TO THIS REPORT 

This report has three components: 

1.	 the text, which describes the methods and analyses used, 

2.	 a figure for each of 274 stocks, 

3.	 an appendix, which contains stock references, summary statistics, and 
an index to the figures. 

In our computer files we identify each stock using a unique alphanumeric 
ID . The beginning part of the ID usually identifies the species, while the 
end of the ID usually refers to the location of the stock. For example, for 
American Plaice in NAFO division 4V, the ID is AMPL4V. These ID's are 
useful for indexing purposes (Appendix). 

For an additional 53 stocks, we do not have sufficient data to fit spawner
recruitment models or produce figures. Nevertheless these stocks are listed 
in the Appendix, and summary statistics are given. 
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DATA 

We have tried to assemble all time series of reliable spawner and recruit
ment data. Doubtless many series have been missed. Several criteria were 
applied in selecting data sets to include in the analysis . First, we attempted 
to use estimates that covered the complete range of the stock. Unfortu
nately, this was not always possible. Second, we used only data in which 
aging was reliable. In some species (e.g. tuna and swordfish), aging can only 
be undertaken via length based methods. We have used such data in only a 
few cases. 

For marine populations, spawners and recruitment have been estimated 
by sequential population analysis (SPA) of commercial catch at age data 
for most marine stocks. SPA techniques include virtual population analysis 
(VPA; Culland 1965), cohort analysis (Pope 1972), and related methods 
which reconstruct population size from catch at age data (Deriso et al. 1985, 
1989, Megrey 1989, Gavaris 1988). 

For some populations, accurate commercial catch-at-age data are not 
available, and research surveys estimates are used for estimates. For a few 
populations, both types are data are used. 

For most of the Pacific salmonid populations, the numbers of spawners 
and recruitment are reconstructed from commercial catch at age data and 
independent estimates of fishing mortality and/or an independent estimate 
of escapement from surveys of spawning. Some of the estimates are from 
experiments, where the number of spawners and recruitment, e.g. number 
of parr produced , are direct counts. 

In some cases spawners and recruitment have been estimated from re
search surveys . In a few cases commercial catch per unit effort indices were 
used. These cases have been identified . 

The stock boundaries III the North Atlantic generally follow those of 
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the Northwest Atlantic Fisheries Organization (NAFO) or the International 
Council for the Exploration of the Sea (ICES). They are given in Figure l. 
We sometimes refer to the region by an alternative name (e.g. the North 
Sea), if it commonly applies to the stock in practice, or if the NAFO or ICES 
regions do not adequately describe the presently used stock boundaries. The 
NAFO boundaries do not describe the herring stocks around the island of 
Newfoundland ; see Winters and Wheeler (1987) for the stock boundaries 
used. Similarly, the stock boundaries used for the Baltic are complex; see 
the ICES assessment documents for definitions of these subregions . 

For stocks outside the North Atlantic we have used the stock boundaries 
accepted by the management and asse ssment organizations. Details of these 
boundaries can be found in the assessment documents listed in Appendix B. 

In the North Atlantic, data were taken from assessments from the Na
tional Marine Fisheries Service (USA) laboratory at Woods Hole, the Cana
dian Atlantic Fisheries Scientific Advisory Committee (CAFSAC), the North
west Atlantic Fisheries Organization (NAFO), the International Council for 
the Exploration of the Seas (ICES) , and the Marine Research Institute , 
Iceland. Two older series were taken from the predecessor to NAFO, the 
International Commission for the Northwest Atlantic Fisheries (lCNAF). 

We have used the accepted North American names for species that occur 
on both sides of the Atlanti c (Leim and Scott 1966). We hope this does not 
cause confusion in the case of pollock (Pollachius virens) and American 
Plaice (Hippoglossoides platessoides) which are known as saithe and long 
rough dab respectively in Britain. 

The following is a list of abbreviations for organisations referred to in 



5 

the list of sources. 

Acronym Organisation 
CalCOFI 
CAFSAC 
ICES 
ICNAF 
ICSEAF 
INPFC 
IPHC 
IPSFC 
NMFS 
NAFO 

California Cooperative Oceanic Fisheries Investigations 
Canadian Atlantic Fisheries Scientific Advisory Committee 
International Council for the Exploration of the Seas 
International Commission for the Northwest Atlantic Fisheries 
International Commission for the Southeast Atlantic Fisheries 
International North Pacific Fisheries Commission 
International Pacific Halibut Commission 
International Pacific Salmon Fisheries Commission 
National Marine Fisheries Service (USA) 
Northwest Atlantic Fisheries Organisation 

STATISTICAL ANALYSIS OF SPAWNERS AND 
RECRUITMENT 

Let R be recruitment and let 5' be spwaners. We consider four spawner
recruitment functions. In each case, the parameters of the function must be 
positive. 

Power 

Ricker R = a5'e-{3S 

Beverton-Holt 
as 

R = 1 + (5'/ IS: ) 

R = a5'Shepherd 
1 + (5'/ K)"i 

The "Shepherd Function" was first proposed by Maynard Smith and 
Slatkin (1973) and is discussed in Bellows (1981). Shepherd (1982) dis
cusses the interpretation of parameters in this function. The parameter a 
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has dimensions of recruitment per unit biomass and gives the slope of the 
function at S = O. The parameter K has dimensions of biomass and may be 
interpreted as the "Threshold Biomass" for the model. For values of biomass 
S greater than the threshold K; density-dependent effects dominate. The 
parameter I may be called the "degree of compensation" of the model, since 
it controls the degree to which the (density-independent) numerator is com
pensated for by the (density-dependent) denominator. 

There are many other functional forms for the relationship between 
spawners and recruitment. These alternatives usually have more param
eters which can rarely be estimated satisfactorily from available data. 

We fit the recruitment functions using two alternative distributions to 
describe the variation in recruitment. The most common assumption is that 
the variation in recruitment follows a lognormal distribution. We also con
sidered that the recruitment variation for any spawner abundance might fol
Iowa gamma distribution with the mean given by the spawner-recruitment 
function . 

THE LOGNORMAL DISTRIBUTION 

Most model s of spawners and recruitment assume that the variability 
in recruitment not explained by a spawner-recruitment function follows a 
lognormal distribution. The lognormal distribution has several desirable 
properties for describing recruitment variability: it is defined upon the pos
itive real numbers and is usually very easy to work with, i.e. maximum 
likelihood estimates of function parameters can often be obtained using a 
non-linear least squares minimization algorithm after transformation. 

If X"" N(m,er2) , then Y = eX has a lognormal distribution. The mean 
of Y, denoted by J.1. is 

E(Y ) = fl = em +a 2 /2. 

The median of Y is em. Thus the mean of Y is inflated by a factor of e a 2 
/ 2 
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relative to the median. The variance of Y is 

Var(Y ) 

The coefficient of variation of Y is given by 

CV(Y) = JVar(Y) = Je - 1u 1 

E(Y) . 

The lognormal probability density function is 

y > O. 

Note that in the above equation, m only appears in the expression em , which 
is the median of Y. Therefore, this equation gives the probability density 
as a function of the median of Y and the parameter a. It is useful also to 
express the probability density function in terms of the mean of Y, J1: 

1 1 y a
j(ylJ1, a) = j2; exp --.-2 (log - + -

2 

)2] ; y > O. 
y 21ia [ 2a J1 2 

Maximum Likelihood Estimation [or Spawner-Recruitment Models with Log
normal Variability 

Consider a spawner-recruitment model in which recruitment, R, has a 
lognormal di stribution with shape parameter a and expectation 

E (R ) = h(S ), 

where S is spawners. Note that because R has a lognormal distribution, the 
median recruitment is given by 

median(R) = h(S)eu 1 
/ 

2 = g(S) . 
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We use g(5) because it is easier to work with the probability density function 
expressed in terms of the median. The probability density function for a 
recruitment 1'i with associated spawners Si is 

1(1'ilg(si),a) = 1'i~a exp [- 2~2 (log 9~;i)r] , 
hence the likelihood function for a vector of independent recruitments r = 
(1'1, ... , Tn) with associated vector of spawners s = (S1," . ,sn) is 

L(r!s ,g ,a) = II1(rdg(si),a). 

Therefore the log-likelihood function is 

f(rls ,g,a) = logL = -nloga-)2; - Llog1'i - 2~2 L (log 9[;i)) 2 

Now let a denote the maximum likelihood estimate of a. Note that 

ae 11 1 ( 1'i)2 
aa = --:; + a3 L log g(Si) 

Hence at the maximum 

ae I 11 1 ~ ( 1'i) 2- = 0 = - - + - ~ log--
EJa q a a3 g(Si) 

where g(sd is the maximum likelihood estimate of g(Si). Therefore 

2 
a = ~ L (lOg 9~~i)r 

Note that if this estimate is substituted into the equation for the log
likelihood , we get 

2f( rls, q, a) -nlog a.j2; - L log r. - : 2 na
2a 

n [27r ( 1'i) 2] n--log -L log-,- - Llog1'i --.
2 n g(Si) 2 

Now suppose that 9 has an argument () and let iJ be the maximum 
likelihood estimate of (). Then 

ae 
EJ() 

1 a [ ( 1'i) 2]
- 2a2 a() L log g(Si) 

~ (log~) _l_EJg(Si) 
a2 L g(5i) g(sd a() . 
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Hence at the maximum 

The maximum likelihood estimate of () is thus the solution to 

Note that {j is an estimate of the () parameter of the function g(S~, which is 
the median recruitment at spawners S. However, g(S) = h(S)eU /2, so the 
transformation to parameters of the function h(S) is trivial. 

Maximum Likelihood Estimation for the Constant Lognormal Spawner-Recruitment 
Model 

The constant spawner-recruitment model is 

E(R) = A. 

This has the standard form E(R) = h(S) , where in this case, h(S) = A. If 
the recruitment is lognormally distributed then the median recruitment is 

In general, the maximum likelihood estimate of 0' is given by the solution of 

~ (log~) _1_og(8;) I = O. 
LJ g(s;) g(s;) oa 6

Here og(s;)/oO' = 1. So we have 

( r;) 1L log Ii "& = o. 

Thus 
L (log r, - log Ii) = o. 

Hence 

&=exp(logr), 
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where log r = ~ L: log ri, and A = &.e a 2 
/ 2. Also , in general , the maximum 

likelihood estimate of a 2 is 

,2 1 r.. ) 2 
a = - L ( log-,

n g(Si) 

So here 

THE GAMMA DISTRIBUTION 

The Gamma probability density function is 

>,v 
f(Y lv,>,) = r(v)yV-1 e- >' Y; y ~ O. 

If Y is a gamma random variable (with parameters u and >,) then, 

E(Y) = !:. x 
and 

1 v> _ v
\ar(J )->,2' 

It is useful to reparametrize the probability density fun ction in terms of the 
mean. Therefore we denote E( Y) by u; so that 

v 
>, =- , 

f..l 

and the probabili ty density function becomes 

Therefore, 

!(ylf..l, v ) = rtv ) (~r exp (- ~) ~. 
We can al so rewrite the variance of Y as 

f..l 2 
Var(Y ) = - . 

u 
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Note also that the coefficient of variation is given by 

Cy(y) = JYar(Y ) = -L 
E(Y) Jl 

The gamma and lognormal distributions will oft en fit th e same data 
equally well (Mye rs and Pepin 1990). One major difference between these 
two distributions is that the lognormal is relatively more skew. That is, 
for the same mean and variance the lognormal will be more skew than the 
gamma. Another major difference is the limiting behaviour as x -7 O. For 
any parameter values , the limit for the lognormal will be zero. However, 
this will only be true for the gamma when v < 1. For v 2: 1 the limit will 
be positive infinity. 

Maximum Likelihood Estimation for Spawner-Recruitment Models with Gamma 
Variab ility 

Consider a spawner-recruitment model in which recruitment , R, has a 
gamma distribution with shap e parameter v and expectation 

E(R) = h(S) 

where S is spawners . The probabili ty density function for a recruitment Ti 

with associated spawners Si is 

1 (111'. ) v (VT. ) 1 
f( Tilh , IJ) = f (IJ ) h(3;) exp -h(s;) Ti' 

hence the likelihood function for a vector of independent recruitments l' = 
(TI' ... ,Tn) with associated vector of spawners 8 = (SI' . .. ,sn) is 

L(1'18, h, v) = II f( Tilh(s.), v). 

Therefore the log-likelihood function is 

f = log L = - n log I' (IJ ) + IJ 2:)og ~::) - IJ L h~~i) - L log Ti· 
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ISSUES IN SPAWNER-RECRUITMENT MODEL FITTING 

We estimate the parameters of the spawner-recruitment model using 
maximum likelihood subject to a number of parameter constraints. For 
the Power and Ricker models, the contraint {3 > 0 was required to prevent 
negative parameter estimates. Similarly, for the Shepherd model the K and 
I parameters were contrained to be positive. In addition I was contrained 
to be less that 10, to prevent unreasonably large estimates for certain stocks 
(in fact this constraint was only applied in two cases). 

The mean of the variation in spawner-recruitment function at any spawner 
abundance is defined by two or three parameters, e.g. Q and {3. The variabil
ity around the mean for the lognormal distribution is given by a , whereas 
it is given by v for the gamma distribution. Thus, for any set of param
eters, the loglikelihood for any series of spawner-recruitment data can be 
calculated. We estimated these parameters by maximizing the sum of the 
log likelihoods for the observations. Initial parameter estimates were ob
tained by a least square approximation after log transformation. The log 
likelihoods for the alternative fits ar e directly comparable. 

In the power and Beverton-Holt data. series a negative {3 or K was some
times estimated. Such estimates make no sense . In these cases, we have 
replaced the estimates by the simple lognormal or gamma fit s to the data 
assuming no effect of spawners . 

There are two components in the variation in observed recruitment at any 
fixed spawner abundance: (1) the true variation, and (2) the estimation error 
of that observation. We will not attempt to separate these two components 
here; in the interpretation of the results it will usually be assumed that 
the second component is not th e dominant part of the variation. This is 
probably true for most cases , but may not be true in the few cases where 
recruitment was estimated from commercial catch per unit data. 

There may also be errors in the estimation of spawners. These errors 
will bias the estimate of slope between spawners and recruitment downward, 
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i.e. if a linear relationship is estimated , the estimated slope will usually 
be smaller than the true. These biases will be important if the variation 
in true spawner abundance is not large compared to the variance of the 
estimation error (Hilborn and Walters 1992). Thus, the slope of the spawner
recruitment relationship will be underestimated in these cases. 

A similar bias occurs due to time-series bias in the parameters caused 
by the non-independence of spawners and recruitment, i.e. large recruitment 
usually leads to large spawner abundance (Hilborn and Walters 1992). As 
above, this type of bias is most important when there is little contrast in 
spawners; in these case the estimates of spawners must be treated with 
cau tion . Myers and Barrowman (1995) discuss time-series bias in detail for 
the Ricker model for the stocks considered here . 

For most cases the observation error in spawners and recruitment will 
be independent, or almost so. A major exception is the Pacific salmon 
estimates. In this case the spawners and recruitment may have correlated 
errors because the same data are used to calculate both. 

DESCRIPTION OF FIGURES 

Each page of figures consists of a header followed by eight panels. The 
header defines the stock, and gives the units of spawner and recruitment 
data. 

PANEL ONE (First Row, First Column) 

This panel shows both the recruitment (solid line) and spawners (dashed 
line) time series for each stock. Units are given in the heading. 

PANEL TWO (First Row, Second Column) 

This panel shows the covariation in the spawners and recruitment on a 
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log (base 10) scale. Arrows trace the trajectory of the population. The years 
of maximum and minimum recruitment are identified. 

PANEL THREE (Second Row, First Column) 

Thi s panel shows the recruitment vs . spawners with the maximum like
lihood estimate of the mean for four spaw ner-recruit ment functions . The 
spawner-recruitment fun ctions were fit under th e assumption that th e prob
ability distribution for an y spawner abundance is given by a lognormal model 
fitted for each of th e four recruitment func tions. The spawner-recruitment 
fun ctions are identified using the following lin e styles: 

Spawner- Recruitmen t Line Style 
Fun ction 

Power 
Rick er 
Bever ton-Holt 
Shepherd 

When availabl e, t he repla.cement lin e is also shown (straight lin e ema
nating from the ori gin . with line stv le - - - - - ). 

PANEL FO UR (Second Row , Second Column) 

This panel shows the spawner-recruitment functions fit using the as
sumption that recruitment for any spawner abundance follows a gamma 
distri bu tion. 

The spawner-recruitment funct ions are described by the same line styles 
as in the last panel. 
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PANEL FIVE (Third Row, First Column) 

This panel shows the sample autocorrelation function of the log trans
formed residuals from the regression of log R vs. log S. We did not con
strain th e slope of the regression to be posi tive as was done in panels 3 and 
4. Denote the time series of residuals by {Xd, and suppose that {Xd has 
length N. The sample autocorrelation function was calculated as 

(1)
 

with 
1 N-k 

Ck = - L (X t - X)(Xt+k - X) (2) 
nk t=) 

where the divisor, nk , equals N if there are no missing values in {Xd. If 
there are missing values in {Xd, each summation is calculated using only 
terms involving non-missing values , and nk is given by the number of terms 
used in the summation. 

The sample autocorrelation function is shown for up to 12 lags. Also 
included are the 95% confidence limits about zero. Note that the autocor
relation at lag 0 is not plotted. 

PANEL SIX (Third Row, Second Col umn) 

This panel shows both the lognormal (solid lines) and gamma (dashed 
lines) density functions for a. power spawner-recruitment function. The 
curves on the right are for the maxlmum observed spawner abundance, those 
in the middle are for half the maximum observed spawners, and those on 
the left for a spawner abundance of 10% of the maximum observed. 

PANEL SEVEN (Fourth Row, First Column) 

This panel lists th e parameter estimates for the eight different models 
fitted to the data, as well as the coefficient of variation and the minimum 
negative log likelihood value. Note that entries in the table showing NA 
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indicate that the parameter corresponding to the entry is not applicable to 
the model in question. 

The first column gives the abbreviation of the spawner-recruitment func
tion, as defined below: 

Spawner- Recrui tment Abbreviation 
Function 

Power PW 
Ricker RK 

Beverton-Holt BH 

Shepherd SH 

The first two lines assume no relationship between spawners and recruit
ment, i.e. the lognormal and gamma probability density functions are fit 
directly to the recruitment data. 

The second column gives the den sity function used in fitting the spawner
recruitment function , i.e. lognormal (LOG) 01' gamma (GAM). 

The third column, labeled ALPHA, gives the maximum likelihood estimate 
of the a parameter. The fourth column, labeled BETA/K gives the maximum 
likelihood estimate of the {3 parameter or the K parameter, depending on 
the model. For the first two rows, the ALPHA column gives the mean J.L, of 
the lognormal and gamma distributions fit to the data. There is no value 
for the fourth and fifth columns in these cases. 

The fifth column, labeled GAMMA, gives the maximum likelihood estimate 
of the degree of compensation I (applicable only to the Shepherd model). 

The sixth column, labeled SIGMA/NU, gives the shape parameter o or 
IJ of the lognormal or gamma distribution respectively. The coefficient of 
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variation computed from these estimates of the residual variability is given 
in the sixth column, labeled C. V. Note that th ese can be very different for 
different models. 

The final column , lab eled - LOGLIK, gives the negative log likelihood for 
each model. The lower the value th e better the fit. The statistical signifi 
cance of any nested model may be determined using a likelihood ratio test. 
Thus a difference in log likelihoods of 1.92 between a full model and a nested 
model indicates that the ext ra parameter in th e full model is significant at 
th e 0.05 level. 

PANEL EIGHT (Fourth Row, Second Column) 

This panel shows the fully recruited fishing mortality and landings. 
When available, three reference levels of fishing mortali ty are indi cated with 
da shed horizontal lines; they are : Fo.l , Fm ax , and Fmed . The age over which 
the fishing mortality is estimated is given in the title. 

RELATED PUBLICATIONS 

ECOLOGICAL IMPACT OF THE GREAT SALINITY ANOMALY 

Mertz and Myer s (l994a) 

In a number of recent papers Cushing ha s advocated that the Great 
Salinity Anomaly (GSA), which entered the northern North Atlantic in the 
early 1970s, adversely affected the recruitment of a number of deep water 
fish stocks of this ocean. Cushing envisages that a temperature anomaly 
accompanying the GSA slowed and/or delayed growth in the spring phy
toplankton bloom which sequent ially affected zooplankton growth and fish 
recruitment. We test a number of hypotheses relating to Cushing's picture, 
focusing on the waters of the West Gr eenland, Labrador and Newfoundland 
Shel ves. We find that , sou th of Greenland waters, there were no significant 
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temperature anomalies corresponding to the GSA. In addition we show that 
stability of the shelf waters increased during the GSA , casting doubt on the 
contention that the phytoplankton bloom was delayed by retardation of the 
spring stabilization of the water column due to the influence of cold water. 
Our analysis indicates that the food chain coupling of environment to re
cruitment (climate to phytoplankton to zooplankton to fish) is not strong 
in the study region. 

THRESHOLDS FOR RECRUITMENT OVERFISHING 

Myers et al. (1994) 

In this study we consider the problem of estimating, for management 
purposes, a minimum biomass reference level at which recruitment to a fish 
stock is seriously reduced. We take an empirical , comparative approach to 
the problem by examining observations on a wide range of fish stocks. Eight 
methods for estimating spawning stock biomass thresholds for recruitment 
overfishing are investigated. Their behaviour is tested using spawner and 
recruitment data for 72 finfish populations each with at least 20 years of 
data. We considered three classes of thresholds defined by: (1) the stock 
size corresponding to 50 % of the maximum predicted average recruitment, 
(2) the minimum stock size that would produce a good year class when 
environmental conditions are favorable, and (3) the stock size corresponding 
to 20 % of various estimates of virgin stock size. The estimators of the first 
type are generally preferable because they are easily understood, relatively 
robust if only data at low stock sizes are available, and almost always result 
in higher levels of recruitment above the threshold . 

RECRUITMENT VARIABILITY AND RANGE OF THREE FISH SPECIES 

Myers (1991) 

(1) The temporal variability in the abundance of juvenile fish throughout 
the range of cod, haddock and herring was examined for 53 populations 
in the North Atlantic. The hypothesis that the temporal variability in the 
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numbers of juveniles was greater in populations at the northern and southern 
limits of the species range than in the centre was tested. 

(2) The results obtained by combining each of the independent analyses 
provide strong evidence to support the hypothesis. 

(3 ) The results were consistent with the hypothesi s that density inde
pendent population is more important at the edge of a species range. 

RECRUITMENT VARIABILITY AND OCEANOGRAPHIC STABILITY 

Myers and Pepin (1994) 

We examine the hypothesis that recruitment is more variable in popula
tions on isolated offshore banks than nearby shelf populations. Recruitment 
of cod (Gadus morhua) and American plaice (Hippoglossoides platessoides) 
on Flemish cap is more variable than any comparable population. Recruit
ment of haddock i Melanoqrammus aeglefinus) on Rockall Bank is also more 
variable than surr ounding populations. These results are confirmed both 
by estimates obtained by virtual population analysis and research surveys. 
Recruitment of haddock and herring i Clupea harengus) on Georges Bank is 
also more variable than surrounding populations; however l the results for 
two other groundfish populations, cod and yellowtail flound er (Limanda fer
ruginae) , on Georges Bank are ambiguous. We conclude that marine fish 
populations on isolated bank s are mor e va.riable than those on nearby shelf 
regions. 

MATCH/MISMATCH HYPOTHESIS 

Mertz and Myers (1994b) 

According to the match/mismatch hypothesis, larval fish survival and 
eventual recrui tm ent is dependent on the offset time between the peaks of 
abundance of larvae and their planktonic prey. A rudimentary larval food 
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supply model is developed to determine the dependence of food availabil
ity on the mismatch between peaks. The model predicts that recruitment 
variability should increase as spawning duration decreases, a result which is 
moderately supported by an analysis of Atlantic cod (Gadus morhua) data. 

RECRUITMENT SYNCHRONY ACROSS THE NORTH ATLANTIC 

Myers, Barrowman and Thompson (1995) 

About 20 years ago , Ga.rrod and Colebrook (1978) and Templeman 
(1972), proposed that recruitment of marine fish in the North Atlantic was 
controlled by environmental factors that extended across the ocean basin. 
As evidence, they reported synchronous and lagged correlations in recruit
ment to stocks on opposite sides of the North Atlantic. We have updated the 
recruitment series and find no evidence of synchronous or lagged correlations 
on a basin-scale in the extended time series. 

DEPENSATION AND THE COLLAPSE OF FISHERIES 

Myers et al. (submitted) 

Models of population dynamics in which per capita reproductive success 
declines at low population levels .. variously known as depensation in fish, 
the Allee effect in mammals, and positive density-dependence in insects, 
can have multiple equilibria. and may suddenly shift from one equilibrium 
to another. If such depensatory dynamics exist and a population has been 
reduced by harvesting to a lower abundance level, reduced fishing may be 
insufficient to elicit stock recovery. We analyzed estimates of spawner abun
dance and recruitment (number of progeny surviving to appear in the fish
ery) for 129 fish stocks to test statistically for the presence of depensation. 
Only three stocks showed significant depensation. Estimates of the statisti
cal power of the tests strengthen our conclusion that depensatory dynamics 
are unlikely for most exploited populations. We conclude that the effects of 
overfishing are, in general. reversible. 
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IS RECRUITMENT RELATED TO SPAWNER ABUNDANCE? 

Myers and Barrowman (1994) 

We analyze data on almost 200 populations and ask whether recruit
ment is related to spawner abundance. We pose three questions: (1) does 
the largest recruitment occur when spawner abundance is high? (2) does 
the smallest recruitment occur when spawner abundance is low? and (3) 
is the mean recruitment higher if spawner abundance is above the median 
rather than below? We find that when there is a sufficient range in spawner 
abundance the answer to all three questions is yes, almost without excep
tion. The spawner abundance cannot be ignored in the management of fish 
populations. 

PATTERNS IN COD RECRUITMENT IN THE NORTHWEST ATLANTIC 

Myers, Mertz and Barrowman (submitted) 

We reexamine the hypothesis that there are large scale (thousands of 
kilometers) patterns of recruitment of Atlantic Cod (Gadus morhua) in the 
Northwest Atlantic. Previous analyses have used virtual population analy
sis to reconstruct population histories ; however, these methods are subject 
to a variety of biases and rely on the accuracy of commercial catch-at-age 
data. Several different studies have arrived at conflicting interpretation us
ing virtually the same data. We analyze research surveys using statistical 
methods that explicitly account for estimation error. We find large scale, 
weak correlations in recruitment from Labrador to the Gulf of Maine. These 
correlations remain when independent data are analyzed (population recon
structions using virtual population analysis). We conclude that large scale 
patterns in recruitment exist. However, large scale synchrony does not ac
count for a large portion of the variance in recruitment - the median pro
portion of variance explained is approximately 25%, the rest is caused by 
local processes. 
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LIZECHINA Greater lizardfish 1 
East China Sea 

AULOPIFORMES Synodontidae Saurida tumbil 
Recruit units: Index (Age 0) 
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2 BHERSTJON	 Blueback herring 
Saint John River
 

CLUPEIFORMES 
Recruit units: Thousands (Age 3) 
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ALEWDAM Anadromous alewife 3 
Damariscotta Lake, Maine 

CLUPEIFORMES Clupeidae Alosa pseudoharengus 
Recruit units: Thousands of fish (Age 0.3)	 Stock units: Billions of eggs 
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4 ALEWIFEO	 Freshwater alewife 
Lake Ontario
 

CLUPEIFORMES	 Clupeidae Alosa pseudoharengus 
Recruit units: Millions (Age 1)	 Stock units: Millions 
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5 ALEWONT	 Freshwater alewife 
Lake Ontario
 

CLUPEIFORMES	 Clupeidae Alosa pseudoharengus 
Recruit units: Mill ions (Age 1)	 Stock units : Millions 

. 
~ 

o 
8 
(') 

~ .. \ 

0 
0 
0 

III 8:c 
:J <0 
<:; 
OJ 
a: 0 

0 
C\I 

1978 1979 1980 1981 1982 1983 1984	 600 800 2000 3000 

8 
~ 

's 
2	 0 

00 
0 

<:; 
OJ 
a:	 0 

0 
~ 

0 

1.0 

0
c: 

0.5:g 
~ 0.00 s 
~	 -0.5 

-1.0 

Year or Year Class
 

Lognormal fits
 

" ",........
 
<,......... 

0 1000 2000 3000 4000 

Stock
 

Autocorre lation of log residuals
 

I I 
I I 

I
 
~. --.... 

0 2 3 4 5 

Lag (years) 

ALPHA BETA/K GAMMA SI GMA / NU C .V . -LOGLIK 

LOG 52 9.00 0 NA NA 0 . 8 55 1.04 0 50 . 17 9 

GAM 522 .0 00 NA NA 1 .5 70 0 . 7 98 50 .423 

PI~ LOG 10 3 . 0 00 2 .13e-01 NA 0 .842 1. 020 50 .072 

PW GAM 233 .00 0 1. 05 e- 01 NA 1 .58 0 0 .79 7 50.410 

RK LOG 0. 89 8 5 . 4 8 e- 0 4 NA 0 . 69 6 0.78 9 4 8 . 737 

RK GAM 1 .130 6.46e- 04 NA 2 .34 0 0 . 6 54 48 .799 

BH LOG 1.020 7 .08e+02 NA 0 . 809 0 .961 49 .790 

BH GAM 0.997 7 .28 e +02 NA 1 .6 7 0 0 . 773 50 .155 

SH LOG 0 .4 60 2.9 5e +03 5 .95 0. 50 5 0.5 3 9 46. 49 3 

SH GAM 0. 46 5 2 .91 e+ 03 5 .87 4 .4 5 0 0 . 47 4 46 .311 

Stock (log scale)
 

Gamma fits
 

2 o
's o 
<:;	 00 

OJ 
a: 

o 

o 1000 2000 3000 4000 

Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 
density functions 

It) 

~ o 
o 

$'
'::; 
<:;	 0 
OJ	 0a:	 0 
0:	 0 

o 
o 

o	 200 400 600 800 1200 

Recruits 



6 ALEWSTJON Anadromous alewife 
Saint John River
 

CLUPEIFORMES Clupeidae Alosa pseudoharengus 
Recruit units: Thousands (Age 3) Stock units: Thousands 
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RK GAM 7. 0 0e +0 0 1. 83 e - 03 NA 1. 7 20 0 . 762 1 2 4 .91 

BH LOG 3 . 6 4e+01 2 .73 e+01 NA 0 .629 0 . 696 1 2 0.31 

BH GAM 2 . 65 e+ 01 3 .83 e+01 NA 2 . 9 80 0 . 579 11 9 . 88 

SH LOG 7 . 66e+ ll 7.94e-15 0.69 1 0 . 570 0 . 620 1 18 .75 

SH GAM 5 .86 e+ 1 1 6.5ge-15 0 . 681 3 . 700 0 .520 117 . 9 8 
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7 ASHADCON Anadromous american shad 
Connecticut River
 

CLUPEIFORMES Clupeidae Alosa sapidissima 
Recruit units: Thousands (Age NA) Stock units: Thousands 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. - LOGLI K 

LOG 65 5 .00 NA NA 0 .480 0 .509 112 .89 

GAM 652 . 00 NA NA 4.6 90 0 . 4 62 11 2 .83 

PW LOG 125.00 2 .95e-01 NA 0. 465 0.491 11 2 .3 6 

PW GAM 11 0 .00 3 . 16e-01 NA 4.970 0 .44 9 11 2 . 3 4 

RK LOG 5.71 3 .00e-03 NA 0.4 34 0.4 56 111. 27 

RK GAM 5.66 2.98e - 03 NA 5.62 0 0.422 111.2 8 

BH LOG 7.83 1 . 23 e +02 NA 0 .4 56 0 .481 11 2 .05 

BH GAM 7 .26 1 .36e+02 NA 5 . 160 0 .440 112.01 

SH LOG 2. 9 5 4 .34e+02 8 .8 9 0.36 9 0 .382 108.65 

SH GAM 2. 98 4 . 3 1e +02 9.0 2 7 .65 0 0 .361 108 . 69 



8 MENGULF	 Gulf Menhaden 
Gulf of Mexico
 

CLUPEIFORMES	 Clupeidae Brevoortia patronus 
Recruit units: Millions (Age 1)	 Stock units: Millions of Fish 
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MENATLAN	 Atlantic Menhaden 9 
U.S. Atlantic 

CLUPEIFORMES	 Clupeidae Brevoortia tyrannus 
Recruit units : Billions (Age 1)	 Stock units: Thousand tonnes of females 
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lJl Ql 
Ql l::LOG 3 . 89 0 NA NA 0 .561 0 . 60 9 71.490 l::Ol 

0 .8 
0 "0 

PW LOG 2 . 4 70 0 . 1 200 0 NA 0 .549 0 . 593 70 . 701 

GAM 3. 920 NA NA 3 .1 80 0 .5 61 7 3 . 29 6	 :5- It? 
<0 c 

CIl 
lJlPW GAM 2.2 50 0 .1 470 0 NA 3 .3 60 0 . 545 72 .195 ::J 
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RK LOG 0 .1 89 0 .00 932 NA 0 .622 0 . 687 75. 089 s:8 l .~ '<tRK GAM 0 .1 87 0 . 00924 NA 2 . 780 0 . 600 7 5 . 8 80 Cii lO 
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HERR2224 Herring 10 
Baltic areas 22 and 24 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 1) Stock units : Tonnes 
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ALPHA BETAIK GAMMA SIGMA /NU C.V . -LOGLIK
 

LOG 2.51e+03 NA NA 0 .347 0 .358 154.39
 o , 
o (GAM 2 .50e+03 NA NA 8 . 700 0 .339 154 .33 .... '. 
8 ( 

( 
, .i >. PW LOG 2 .51e+03 1 .00e-20 NA 0 .34 7 0 . 35 8 154 . 39 o ( , . ..... .."PW GAM 2 .50e+03 1. 00e -20 NA 8 .700 0 .339 154 .33 ' . 

RK LOG 1.12e - 01 1.31e-05 NA 0.300 0 .307 151. 62 . .. . .~ 'T ... ... . ... .f=max !- ":'- 'RK GAM 1 .13e-01 1.32e-05 NA 11.600 0 . 294 151. 54 'iii ci 
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Cl 0 

SH LOG 5. 35e+08 1 .1 5e -02 1. 48 0 .3 16 0 . 324 152.62 C ci:c 
SH GAM 5.5 2e+ 08 1. 20e-02 1. 49 10 .500 0 .309 152 .5 1 VJ 1969 1973 1977 1981 1985 1989it 
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HERR25-2932GOR	 Herring 11 

Baltic areas 25-29, 32 plus Gulf of Riga 
CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units : Millions (Age 1)	 Stock units : Tonnes 
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ALPHA BETAI K GAMMA SIGMA/NU C .V . -LOGLIK
 

LOG 3.25e+04 NA NA 0.373 0 .386 1 61 .29
 

GAM 3 . 23e +04 NA NA 8. 080 0 .3 52 160 .73
 

PW LOG 3.2 5e +04 1 . 00e -20 NA 0. 373 0 . 386 161 .29 

PW GAM 3 .23e+04 1 .00e-20 NA 8 .0 80 0.352 160 .73 

RK LOG 7 .61e-0 2 8 .36e-07 NA 0. 372 0 .385 16 1 .25 £	 0RK GAM 1.22e-01 1.16e-06 NA 8.230 0.3 49 160 .59 
~	 c:iBH LOG 8.2 6e +04 3. 94e-01 NA 0 . 373 0.386 161 .29 o 
~BH GAM 8 .23e+04 3 .93e-01 NA 8 . 080 0.352 160 .73 
Cl	 0 

SH LOG 4 .11e+05 1 . 56e +00 1 . 22 0.372 0 . 386 16 1 . 27 c:: c:i:c
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HERR2829S	 Herring 12 
Baltic areas 28 and 298 

CLUPEIFORMES 
Recruit units: Millions (Age 0) 

Clupeidae Clupea harengus 
Stock units: Thousand tonnes 
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LOG 636 0 . 0 0 NA NA 0 . 4 68 0 . 4 95 14 8 . 94 
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HERR3 0	 Herring 13 
Baltic area 30 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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ALPHA BETA/ K GMn1A S I GMA /NU C .V . - LOGLIK 

LOG 2 . 9 ge +03 NA NA 0 .67 4 0 .7 58 1 32 . 01 

GAM 2.97 e+ 03 NA NA 2.44 0 0.640 13 2 . 25 

PW LOG 2 .9ge+ 0 3 1. 00e-2 0 NA 0. 674 0.75 8 13 2 . 01 

PW GAM 2 .9 7e+ 03 1 .00e- 20 NA 2 .44 0 0 . 64 0 132 . 2 5 

RK LOG 1. 0ge+0 2 9 .6 4e -03 NA 0. 6 62 0.7 42 13 1 . 75 

RK GAM 4.6 5e+ Ol 5 . 62 e -0 3 NA 2.4 3 0 0 . 64 2 13 2 . 3 0 

BH LOG 5.62e+ 0 8 5.32e- 0 6 NA 0.674 0.758 13 2 . 01 

BH GAM 5. 5 ge +08 5.3 0e- 0 6 NA 2 .4 40 0 .6 40 132 .25 

SH LOG 2 . 92e+12 9 . 1 4e-0 4 2 . 11 0. 65 8 0.7 3 5 131. 64 
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14 HERR4-S Herring 
NAFO 4-5
 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 1) Stock units: Thousand tonnes 
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ALPHA 8ETA/K GAMMA SIGMA/NU C.V. - LOGLI K 
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0 

HERR4Rfa Herring
 
NAFO 4R (Fall spawners)
 

CLUPEIFORMES Clupeidae 
Recruit units: Thousands (Age 2) 
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ALPHA BETA/K GAMMA SIGMA/NU C . V . -LOGLIK lD 

<Jl 
OJLOG 8 .60e+04 NA NA 1 .180 1 .750 15 9 . 24 Cll 

GAM 8 . 57 e +0 4 NA NA 0 . 845 1. 09 0 160 .54 ~ 0 
C\JPW LOG 8.60e+04 1. 00e-20 NA 1 .180 1.750 159 .24 ci 

PW GAM 8 . 57 e +0 4 1. 00 e- 2 0 NA 0 .8 45 1 .0 90 1 60 . 54 

RK LOG 1.90e+01 5 .08e-05 NA 1 .030 1 . 38 0 157.45 0 .~ 
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HERR4Rsp Herring 16 
NAFO 4R (Spring spawners) 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units : Thousands (Age 2) Stock units: Tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 
(J) 
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17 HERR4Tfa Herring 
NAFO 4T (Fall spawners)
 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Thousands (Age 2) Stock units : Tonnes 
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HERR4WX Herring 18 
NAF04WX 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Thousands (Age 1) Stock units: Tonnes 
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HERRARBO Herring 19 
Archipelago and Bothnian Seas 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 0) Stock units: Thousand tonnes 
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BERRBOTB Herring 20 
Bothnian Bay 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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21 HERRCC Herring 
Central Coast B.C.
 

CLUPEIFORMES 
Recruit units: Millions (Age 2) 
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ALPHA BETAI K GAMMA S I GMA / NU C .V . - LOGLI K 

LOG 27 5.0000 NA NA 0.803 0 .951 246 . 79 

GAM 2 82 .00 00 NA NA 1 .58 0 0 . 79 5 2 50 . 3 5 

PW LOG 14 5 . 000 0 6 .65 e -02 NA 0 .801 0 .9 48 246 . 70 

PW GAM 6 4 .3000 1 . 5 4e-01 NA 1 .600 0 . 7 90 250 .03 

RK LOG 0 . 0 573 5 .98e- 05 NA 0 . 7 47 0 . 865 244 .07 

RK GAM 0 .05 40 5 .62e-0 5 NA 1 . 87 0 0 . 73 0 2 46 .52 

BH LOG 0. 1 56 0 2 . 07 e +0 3 NA 0 . 790 0 .930 2 4 6 .17 
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SH LOG 0 . 04 47 1 .6 4 e+ 0 4 2 .3 6 0 . 7 33 0 .8 43 24 3 . 3 2 

SH GAM 0 . 03 8 4 1 . 9g e+ 04 2 . 69 1. 94 0 0 . 7 19 2 45 . 81 



22 HERRDOWN Herring 
Downs stock 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units : Millions (Age 2) Stock units : Thousand Tonnes 
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BETA/K GAMMA SIGMA/NU C .V. -LO GLIK 

NA NA 1.280 2 . 0 30 533 .14 
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23 

0 

HERREBER Herring 
Eastern Bering Sea 

CLUPEIFORMES Clupeidae 
Recruit units : Millions (Age 1) 
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ALPHA BETAI K GAMMA SIGMA/NU C.V. -LOGLIK 
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HERRGB2 Herring 24 
Georges Bank 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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HERRGFIN	 Herring 25 
Gulf of Finland 

CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units: Millions (Age 1)	 Stock units: Tonnes 
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HERRGM	 Herring 26 
Gulf of Maine 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 

LOG 9.68e+02 NA NA 0.826 0.990 178 . 54 

GAM 8.65e+02 NA NA 2.340 0.653 174.74 

PW LOG 9.68e+02 1. 00e-20 NA 0.826 0.990 178.54 
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HERRGOR	 Herring 27 
Gulf of Riga 

CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units: Millions (Age 1)	 Stock units: Tonnes 
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28 HERRIspr Herring
 
Iceland (Spring spawners)
 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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HERRIsum Herring 29 
Iceland (Summer spawners) 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Thousands (Age 2) Stock units: Tonnes 

. ~ 
~

Q)"': LO 
, (ij su , (J) ~ 

, Cl
. 
LO gLO 

.!!l s .!!l 
~ ~ ~ '5 ... «> C\I 0 '2 en ulrl (l)a: a: ~ 

~. 
LOo 

1947 1954 1961 1968 1975 1982 1989 50000 500000 

. ~ 
~

If! 

.!!l 
'5 
U LO
(l) 

a: b 
~ 

Ln 

1.0 

J~ 0.5 
ro 
~ 
(; 0.0 
o 
o 
~ -0.5 

-1.0 

Year or Year Class Stock (log scale)
 

Lognormal fits CD Gamma fits
 

, .. : ... ----------+--,,--------

s 
~ 

~ 

.!!l 
°2 
u LO 
(l) 

~ . '.. '~ '. - ' _ .. ""'-"::'- - ::..:.; '~-a: s 
~ .:le;.. • 

,.,.,.-:"Ln .__ : .·1 _---
_.--+--~-.--a--- - 

0 

o 100000 300000 o 100000 300000 

Stock Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 
Autocorrelation of log residuals 

.. "1'" . $' 
'5 CD...I I I u 
(l) ~ 
a: ~ .......... ..... .. ..... .~ " .J 1 .1 1 .
 a: N 

0 

0 2 4 6 8 10 12 

Lag (years) 

ALPHA BETA/K GAMMA SIGMA/NU C . V . -LOGLIK 

LOG 4 .20e+05 NA NA 0 .866 1.060 595 .48 

GAM 4 .01e+05 NA NA 1 .670 0 .774 594 .83 

PW LOG 4 .30e+02 5.78e-Ol NA 0.68 4 0.773 585 .35 

PW GAM 1 .17e+03 4 .91 e - Ol NA 2. 440 0 . 640 585 .39 

RJ< LOG 4 . 6 ge +00 2.2 4e-06 NA 0 .7 48 0 .86 6 5 89 . 17 
C\I 
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HERRNIRS Herring 30 
Northern Irish Sea 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 
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Lag (years) 

ALPHA BETA/K GAMMA SIGMA/NU C. v. -LOGLIK 

LOG 2.45e+02 NA NA 0.305 0.313 102.39 

GAM 2.45e+02 NA NAll.400 0.297 102.15 

PW LOG 2.35e+01 2.40e-01 NA 0.283 0.289 101. 05 

PW GAM 2.51e+01 2.33e-01 NA 13 .300 0.274 100.67 

RK LOG 3.17e-02 4.14e-05 NA 0.324 0.333 103.49 

RK GAM 3.25e-02 4.27e-05 NA 9.960 0.317 103.36 

BH LOG 8.45e-02 3.56e+03 NA 0.292 0.298 101.60 

BH GAM 8.64e-02 3.46e+03 NA 12.500 0.282 101.23 

SH LOG 2.62e+06 2.27e-07 0.760 0.283 0.289 101.05 

SH GAM 2.91e+06 2.47e-07 0.767 13 .300 0.274 100.67 

Clupeidae Clupea harengus 
Stock units: Tonnes 
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HERRNOR	 Herring 31 

Norway (Spring spawners) 
CLUPEIFORMES 
Recruit units : Millions (Age 3) 

§ ' ,
~ " 

.
I 

'<t 

~ :'S § . . 
~ 

C\I ' ' .'. 
II: . __ a. . ' -.. a 

1950 1957 1964 1971 1978 1985 

Year or Year Class 

Lognormal fits 

8 
a 
a 

~ '<t 

'S 
t; 
Q) 

II: 

o 2"1QI\6 6"1Ql\6 

Stock 

Autocorrelation of log residuals 

1.0 

.§ 0.5 .- . •. _ __	 ,. "1" .iii 
~ I	 IIo 0.0 

I I I I I I
8 .. .... . ..... . _-._ ------_._--- --.. _-------._-.._- ..... _-.. ..-.. 
~ -0 .5 

-1.0 

o 2 4 6 8 10 12 

Lag (years) 

ALPHA BETA/ K GAMMA S IGMA/NU C . v . - LOGLIK 

LOG 2 .8 4e+03 NA NA 1. 8 50 5 .50 322 .51 

GAM 3.22e+0 3 NA NA 0 .362 1. 66 33 2 . 68 

PW LOG 1. 45 e +0 0 5 .17e-01 NA 1 .600 3 .4 5 316 .72 

PW GAM 7 . 65 e - 0 2 7 .22 e-01 NA 0 . 53 4 1. 37 321.32 

Rl< LOG 3 . 8 8e - 03 1 .9ge-07 NA 1 .69 0 4 . 0 2 318 .77 

Rl< GAM 2 . 47e- 03 1.18e-07 NA 0 . 51 7 1. 39 3 22 . 20 

BH LOG 5 .6 4e-03 9 .6 5e +0 5 NA 1 .650 3 .78 317 .98 

BH GAM 2 .76e-03 3 .6 2e +0 6 NA 0 .52 4 1. 38 3 21.87 

SH LOG 8 .87e+0 4 1. 25e-10 0 .4 83 1 .6 00 3 . 4 5 316 . 72 

SH GAM 2 .2 ge+02 3 .0g e - 13 0 . 278 0 .53 4 1.37 321.3 2 
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HERRNS	 Herring 32 
North Sea 

CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units: Millions (Age 1)	 Stock units: Tonnes 
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LOG 1.46e+04 NA NA 0 . 858 1.040 430.03
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33 HERRNSG Herring 
North Strait of Georgia 

CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units: Millions (Age 3)	 Stock units: Tonnes 
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34 HERRNWCVI Herring 
North West Coast Vancouver Island 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 3) Stock units: Tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 
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HERRPRD Herring 35 
Prince Rupert District 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 3) Stock units: Tonnes 
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36 HERRQCI Herring 
Queen Charlotte Islands
 

CLUPEIFOIUv1ES Clupeidae Clupea harengus 
Recruit units: Millions (Age 3) Stock units: Tonnes 
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ALPHA BETA /K GAMMA SI GMA /NU C.V . -L OGLIK 

LOG 2 56 . 0 00 0 NA NA 1. 06 1 .44 0 245 . 56 

GAM 2 60. 000 0 NA NA 1. 00 0.999 249 .2 7 

PW LOG 79 . 80 00 1 .23 e -0 1 NA 1. 05 1. 43 0 245. 29 
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HERRSCB	 Herring 37 
Southern Central Baltic 

CLUPEIFORMES Clupeidae	 Clupea harengus 
Recruit units: Millions (Age 0)	 Stock units: Tonnes 
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38 BERRSEALA Herring 
S.E. Alaska
 

CLUPEIFORMES Clupeidae Clupea harengus 
Recruit units: Millions (Age 1) Stock units: Thousands Tonnes 
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39 HERRSSG Herring 
Southern Strait of Georgia 

CLUPEIFORMES 
Recruit units: Millions (Age 3) 
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ALPHA BETA/ K GAMMA SIGMA/NU C . V . -LOGL IK 
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Clnpeidae	 Clupea harengus 
Stock units : Tonnes 
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40 HERRSWCVI: Herring 
South West Coast Vancouver Island
 

CLUPEIFORMES 
Recruit units: Millions (Age 3) 
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ALPHA BETA/K GAMMA SIGMA/NU C . V . -LOGLI K 
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HERRVI a Herring 41 

ICES Via (north) 
CLUPEIFORMES 
Recruit units : Millions (Age 2) 

Clupeidae Clupea harengus 
Stock units: Thousand Tonnes 
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HERRVIaVIIbc Herring 42 
ICES Via (south) and Vllb,c 

CLUPEIFORMES 
Recruit units: Millions (Age 2) 
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PW GAM 2.91e+ 02 1. 00 e -20 NA 3 .1 7 0 0 .5 62 1 21. 63 
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43 HERRYS Herring 
Yellow Sea or Huanghai Sea
 

CLUPEIFORMES 
Recruit units : Millions (Age 1) 
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ALPHA BETAI K GAMMA SIG MA / NU C .V. -LOGLI K 

LOG 3. 6 1e+ 02 NA NA 1. 090 1. 510 10 1.98 

GAM 4 .11 e+ 02 NA NA 0 . 81 8 1.110 1 05 . 05 

PW LOG 7. 08e+ 01 3 . 61 e-01 NA 1 . 020 1 .360 101. 07 

PW GAM 2 . 88e+ 01 5 . 8 2e-01 NA 0 .9 8 8 1.010 1 03 .19 

RK LOG 5 .4 ge+ 00 2 . 0 1e- 03 NA 1. 0 90 1. 5 10 10 2 .02 

RK GAM 6 .4 1e+0 0 2 . 2 ge -03 NA 1. 06 0 0 .9 72 10 2 .5 4 
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SARDVIIIc-IXa Spanish sardine 44 
ICES Vlllc-IXa 

CLUPEIFORMES 
Recruit units: Millions (Age 0) 
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Clupeidae Sardina pilchardus 
Stock units: Thousands tonnes 
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45 SAPILCH Sardine 
South Africa 

CLUPEIFORMES 
Recruit units: Billions (Age 0.5) 
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ALPHA BETA/ K GAMMA SIGMA /NU C .V . - LOGLI K 

LOG 8 . 810 NA NA 0 . 71 3 0 . 813 93 . 05 9 

GAM 9 .0 40 NA NA 1. 940 0 .719 9 5 . 9 55 

PW LOG 1 . 69 0 3 . 2 1 e-01 NA 0 . 655 0 . 733 90 . 469 

PW GAM 1. 090 4 . l1 e-01 NA 2 . 370 0 .649 92 .322 

RK LOG 0 . 117 3 .3 5e - 03 NA 0 .6 79 0 .765 91. 55 3 

RK GAM 0 .110 3 . l4 e - 03 NA 2 . 48 0 0 . 63 5 91 . 57 0 

BH LOG 0 . 2 01 6 . 5 1e +0 1 NA 0 .6 55 0 . 73 1 90 . 42 4 

BH GAM 0 .152 1.02e +0 2 NA 2 . 4 60 0 .6 38 91.720 

SH LOG 0 .26 3 3. 7 7e +0 1 0 .894 0 .6 5 4 0 .73 1 90.412 

SH GAM 0 .1 03 2.31e+02 1.670 2 . 51 0 0 . 63 1 91.328 

Clupeidae	 Sardinops sagax 
Stock units: Thousand tonnes 
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SAPILCHN Sardine 46 
South Africa 

CLUPEIFORMES Clupeidae Sardinops sagax 
Recruit units: Millions (Age NA) Stock units: Tonnes 
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ALPHA BETA/ K GAMMA SIG MA / NU C .V . - LOGLI K 

LOG 4. 34e+ 0 6 NA NA 0 .3 7 8 0 . 3 92 1 2 5 . 2 6 

GAM 4 . 3 6e+ 06 NA NA 6 .6 4 0 0. 38 8 1 2 5 . 66 

PW LOG 4 .34 e +06 1 . 00 e- 20 NA 0. 37 8 0 .392 1 2 5 . 26 

PW GAM 4 . 3 6e +0 6 1. 00 e - 20 NA 6 .6 40 0 . 3 88 12 5. 66 

RK LOG 7 .65e+02 2 .25 e-05 NA 0 . 80 4 0 . 954 131. 30 

RK GAM 9.0 7 e +02 2 . 46e -05 NA 1. 4 3 0 0.836 132 .52 

BH LOG 4 . 2 ge+ 1 1 1 .01e-05 NA 0 . 3 78 0 .392 1 2 5 . 2 6 

BH GAM 4 . 30 e +ll 1 . 01 e - 0 5 NA 6.640 0 .388 1 2 5 . 6 6 

SH LOG 2 . 01 e+ 1 2 4 . 3 0e - 0 5 1.15 0.319 0 . 3 28 12 3 . 91 

SH GAM 2 .07e+1 2 4. 50e- 05 1.15 9.380 0.326 124. 22 



SARDCAL Sardine 47 
California 

CLUPEIFORMES Clupeidae Sardinops sagax 
Recruit units: Millions (Age 2) Stock units: Thousand Tonnes 



SARDJAP Sardine 48 
Japan-E. 

CLUPEIFORMES Clupeidae Sardinops sagax 
Recruit units: Millions (Age 1) Stock units: Millions 
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LOG 1.13e+04 NA NA 1.600 3.440 139.18 

GAM 6.2ge+03 NA NA 0.850 1.080 136.32 

PW LOG 1.13e+04 1.00e-20 NA 1.600 3.440 139.18 
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SARDNCHILE	 Sardine 49 

Chile- North zone 
CLUPEIFORMES Clupeidae	 Sardinops sagax 
Recruit units: Billions (Age 3)	 Stock units: Billion tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C .V . - LOGLI K 0Vl 
Q)LOG 2.18e+01 NA NA 0.6 01 0.660 4 9 . 5 53 Ol 
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GAM 2 .06e+01 NA NA 4. 1 60 0.491 47 . 4 33 ~ 
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SPRAT22-32 

CLUPEIFORMES 
Recruit units: Millions (Age 1) 

1974 1977 1980 1983 

Sprat 50 
Baltic Areas 22-32 

Clupeidae	 Sprattus sprattus 
Stock units: Thousand tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 

LOG 8.36e+04 NA NA 0.820 0.979 183.26 

GAM 8.23e+04 NA NA 1.710 0.765 183.66 

PW LOG 8.36e+04 1.00e-20 NA 0.820 0.979 183.26 

PW GAM 8.23e+04 1.00e-20 NA 1.710 0.765 183.66 

RK LOG 1.13e+03 3.83e-03 NA 0.804 0.953 182.97 

RK GAM 8.94e+02 3.30e-03 NA 1.710 0.764 183.65 

BH LOG 3.70e+10 2.26e-06 NA 0.820 0.979 183.26 

BH GAM 3.67e+10 2.24e-06 NA 1.710 0.765 183.66 

SH LOG 2.57e+12 7.22e-05 1.50 0.782 0.918 182.55 

SH GAM 6.65e+11 1.41e-05 1.28 1.760 0.754 183.41 
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SPRAT2628 Sprat 51 

Baltic Areas 26 and 28 
CLUPEIFORMES Clupeidae Sprattus sprattus 
Recruit units : Millions (Age 1) Stock units: Thousand tonnes 
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ALPHA BETA/ K GAMMA S IGMA/NU C . v. -LOGL IK 

LOG 2.32e+04 NA NA 1. 03 1. 3 80 208 . 44 

GAM 2 .05e+04 NA NA 1 . 37 0 .855 207 .11 

PW LOG 1 .03e+0 4 1. 58e-Ol NA 1 .02 1.360 208 .30 

PW GAM 1 .27e+ 0 4 9 .32e-02 NA 1. 38 0 . 85 2 207 . 03 

RK LOG 3 . 44e+02 3 .78e -03 NA 1.12 1.570 209 .93 

RK GAM 3 .63e+02 4 .74e - 03 NA 1.21 0. 9 1 0 208 . 56 

BH LOG 3.9 4e+03 6 .20 e +00 NA 1. 03 1.380 208. 42 

BH GAM 2 . 58e+03 8 .50e+00 NA 1.37 0.853 207 .05 

SH LOG 6 . 51 e +13 2 .28e- 12 0 .8 42 1. 0 2 1. 3 60 208 .30 

SH GAM 1 .92e+ 1 4 5 . 94e- 1 2 0 .907 1. 38 0.8 52 207.03 
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52 SAANCH S. A. Anchovy 
South Africa
 

CLUPEIFORMES 
Recruit units: Billions (Age 0.5) 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 

LOG 4.93 e +01 NA NA 0 .321 0 . 330 74.310 

GAM 4. 91e+01 NA NA 10 .500 0.309 7 3. 917 

PW LOG 1.24e+01 2 .7 5e - 01 NA 0 .305 0.312 73 . 3 95 

PW GAM 1 .57e+01 2. 2 8e - 01 NA 11 .300 0.297 73 . 1 8 6 

RK LOG 6.6 2e -01 4 . 3 4e- 0 3 NA 0 . 321 0.330 7 4 .316 

RK GAM 7.07 e -01 4 .77e-03 NA 10 .20 0 0.314 74 .182 

BH LOG 1 .3ge+0 0 4 .72e+01 NA 0 .310 0 .317 73 .664 

BH GAM 1 .75e+0 0 3 .50e+ 01 NA 11 .00 0 0 . 301 7 3 . 41 8 

SH LOG 1 . 4ge+ 0 8 1 .7 0e - 1 0 0 .725 0 .305 0 .3 12 73 . 3 9 5 

SH GAM 3 .27e+08 3 .30e- 10 0 .772 11 . 3 00 0 . 2 97 73 . 1 86 
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Engraulis capensis 
Stock units: Thousand tonnes 
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ANCHOCAL Northern anchovy 53 
California
 

CLUPEIFORMES 
Recruit units : 50 billions (Age 0) 

Engraulidae Engraulis mordax 
Stock units: Thousand tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK
 
LOG 1. 25e+00 NA NA 0 .827 0 . 991 27 .782
 <n 

c:: ~ :-.GAM 1 .1 ge +00 NA NA 1 .880 0 .730 26 . 85 1 .,. .-, £ 
: - : o t::P~I LOG 1 . 25e +00 1 . 00e-20 NA 0 .827 0 .99 1 27 .782 o 0:: : : o .cPW GAM 1 .1 ge+ 00 1 .00e-2 0 NA 1 .880 0 .730 26 .851 o en! ~ ..f l, ex>RK LOG 5.85e-03 1 .5 3e - 03 NA 0 .8 45 1 . 02 0 28 .307 " .I I • , - •.' .. . .,RK GAM 4 . 93e- 03 1. 36e - 03 NA 1 .820 0 .7 41 27 . 30 3 
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C\J iii..........
 oSH LOG 2 .0 3e+06 5 . 48e- 06 1 . 12 0 . 825 0.988 27.73 1 
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PANCHNCS	 Peruvian anchoveta 54 
Northern/Central Stock Peru 

CLUPEIFORMES 
Recruit units: Billions (Age 0.5) 

Engraulidae Engraulis ringens 
Stock units: Billion tonnes 
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ALPHA BETA/ K GAMMA SIGMA /NU C .V . - LOGLIK
 

LOG 3 .86e+02 NA NA 1 .1 20 1 .5 90 13 0 .44
 

GAM 3.06e+02 NA NA 1.420 0 . 840 127 .1 2
 

PW LOG 6 .16e-03 1 .07 e+00 NA 0 . 790 0 .931 12 3 .79 

PW GAM 7 . 06e- 03 1 . 05 e+ 00 NA 2 .3 70 0 .65 0 121 .4 0 

RK LOG 1 .4 6e -02 5. 27e - 06 NA 0 . 78 7 0 .92 7 123 . 73 
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~	 It) 
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55 GSHIGEO Golden shiner 
Lake St. George, Ontario 

CYPRINIFORMES 
Recruit units: Thousands (Age 0) 
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ALPHA BETA/ K GAMMA SIGMA /NU C.V . -LOGLIK 

LOG 1 .66e+Ol NA NA 1.120 1. 58 29 .739 

GAM 1 .8 7e+Ol NA NA 0 . 802 1.12 31. 273 

PW LOG 1 .66e+Ol 1. 00e-20 NA 1 .120 1. 58 29 .739 

PW GAM 1 .8 7e+Ol 1. 00 e-20 NA 0 .802 1.12 31 .2 73 
RK LOG 5 .05e-03 9 . 11e - 05 NA 1.120 1. 58 29 . 749 

RK GAM 8. 43 e - 03 1.3 4e -0 4 NA 0 . 933 1. 04 30 . 475 
BH LOG 1.53e+05 1 .08 e -0 4 NA 1. 1 20 1. 58 29 .7 39 

BH GAM 1 .62e+05 1.15e -0 4 NA 0 .802 1.12 31.2 73 
SH LOG 7 .37e+05 2. 87e -0 4 1. 15 1 .110 1. 57 29 . 713 

SH GAM 3 . 4g e+0 7 1. 20e- 02 1. 74 0.8 72 1. 07 30 .8 28 

Cyprinidae Notemigonus crysoleucas 
Stock units: Numbers 
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56 RKCRABBRIS Red King Crab 
Bristol Bay 

DECAPODA Lithodidae Paralithodes camtschatica 
Recruit units: Millions (Age 5) Stock units : Millions 
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ALPHA BETAI K GAMMA SI GMA / NU C .V. - LOGLI K
 

LOG 1. 94 e+Ol NA NA 0 .3 8 1 0 .396 36 . 823
 

GAM 1 .9 6e+ Ol NA NA 6 . 220 0 . 401 37 . 67 5
 

PW LOG 1.94e+ Ol 1 . 00e - 20 NA 0 . 38 1 0.396 36 .8 23 

PW GAM 1.96e+O l 1. 00e -20 NA 6 .2 20 0.401 37 .675 

RK LOG 2 . 37e+00 2 .81 e -0 2 NA 0 . 514 0.550 40 .1 06 

RK GAM 2 . 46e+00 2 . 87e- 02 NA 3 .830 0 .511 40 .5 18 

BH LOG 3 .62 e+09 5 . 3 6e - 09 NA 0 .38 1 0 . 396 36 . 823 

BH GAM 3. 64e+ 09 5 . 3ge - 09 NA 6 . 220 0. 401 37 .67 5 

SH LOG 1.27e+ll 1 . 07e- 07 1.34 0 .2 45 0.249 31 .9 52 

SH GAM 1.42e+l1 1 . 28e-07 1.35 1 5 . 900 0.251 32 . 343 



TJ:GPEXM Tiger prawn 57
 
Exmouth Gulf, Western Australia
 

DECAPODA	 Penaeidea Penaeus esculentus 
Recruit units: Recruitment index (Age NA)	 Stock units: Spawning stock index 
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ALPHA BETA/K GAMMA SIGMA/NU c.v. -LOGLIK 

LOG 19.20 NA NA 0.453 0.478 48.727 

GAM 19.10 NA NA 5.440 0.429 48.364 

PW LOG 8.35 0.3860 NA 0.380 0.395 46.268 

PW GAM 7.97 0.4070 NA 7.500 0.365 46.007 

RK LOG 4.64 0.0728 NA 0.341 0.351 44.738 

RK GAM 4.45 0.0687 NA 9.140 0.331 44.567 

BH LOG 6.49 4.7600 NA 0.357 0.369 45.386 

BH GAM 6.14 5.1900 NA 8.480 0.343 45.106 

SH LOG 3.91 11.8000 1. 95 0.333 0.342 44.392 

SH GAM 3.90 11.8000 1. 83 9.520 0.324 44.270 



PCODEBS	 Pacific cod 58 
Eastern Bering Sea 

GADIFORMES 
Recruit units: Millions (Age 3) 
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ALPHA BETA/ K GAMMA SIGMA/NU C.V. - LOGLI K 

LOG 9 . 8ge+ 01 NA NA 1 .28 0 2.0 3 54 .421 

GAM 8 .26e+01 NA NA 0 .91 8 1. 04 54 .115 

PW LOG 9 .8ge+01 1 .00e - 20 NA 1 . 2 80 2 . 03 54 .4 21 
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RK LOG 8 . 04e- 01 2.28e- 03 NA 1. 3 30 2.20 54 .81 7 
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Gadus macrocephalus 
Stock units: Thousand tonnes 
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PCODHS Pacific cod 59 
Hecate Strait 

GADIFORMES Gadidae Gadus macrocephalus 
Recruit units: Thousands (Age 2) Stock units: Tonnes 
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LOG 5 5 4 0 .00 NA NA 0 . 4 46 0 .469 127 . 85 

GAM 563 0 . 00 NA NA 4 .510 0 .471 129.13 

PW LOG 254 . 0 0 3.60e - 01 NA 0 . 42 9 0 .449 12 7 .31 
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CODl	 Cod 60 
NAFO 1
 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units : Millions (Age 3)	 Stock units : Tonnes 
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LOG 1.48e+02 NA NA 1 .2 90 2 .08 181.03 
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COD2J3KL	 Cod 61 
NAFO 2J3KL 

GADIFORMES Gadidae Gadus morhua 
Recruit units : Thousands (Age 3) Stock units : Thousand tonnes 
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COD3M Cod 62 
NAFO 3M 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Mean norm. (Age 3) Stock units: Mean norm. 
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COD3NO Cod 63
 
NAFO 3NO
 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Thousands (Age 3) Stock units: Tonnes 
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GADIFORMES 
Recruit units: Thousands (Age 3) 
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COD3Ps Cod 65 
NAFO 3Ps 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Thousands (Age 3) Stock units: Tonnes 
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COD4TVn	 Cod 66 
NAFO 4TVn 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Thousands (Age 3)	 Stock units: Thousand tonnes 
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GADIFORMES 
Recruit units: Thousands (Age 1) 
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COD4X Cod 68 
NAF04X 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Thousands (Age 1) Stock units: Thousand tonnes 
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CODSY Cod 69
 
NAFO 5Y
 

GADIFORMES 
Recruit units: Thousands (Age 1) 

Gadidae Gadus morhua 
Stock units : Tonnes 
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CODSZ Cod 70 
NAFO 5Z 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Thousands (Age 1) Stock units: Tonnes 
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CODBA2224	 Cod 71 

Baltic Areas 22 and 24 
GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Thousands (Age 1)	 Stock units: Tonnes 
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72 CODBA2532 Cod 
Baltic Areas 25-32
 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Millions (Age 2) Stock units: Tonnes 
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CODes	 Cod 73 
Celtic Sea 

GADIFORMES 
Recruit units: Thousands (Age 1) 
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CODFAPL	 Cod 74 
Faroe Plateau 

GADIFORMES	 Gadidae 
Recruit units: Thousands (Age 2) 
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CODICE
 

GADIFORMES
 
Recruit units: Millions (Age 3) 
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CODIS Cod 76 
Irish Sea 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Thousands (Age 1) Stock units: Tonnes 
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CODKAT	 Cod 77 
Kattegat
 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Thousands (Age 1)	 Stock units: Tonnes 
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CODNEAR	 Cod 78 
North East Arctic 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Thousands (Age 3)	 Stock units: Tonnes 
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CODNEAR2	 Cod 79 
North East Arctic 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Thousands (Age 3)	 Stock units: Tonnes 

b Qj'- ~ ~ Vl It'l 
Cl 
g -s 

.!!l to.!!l'5 It'l '5s	 (j~ Ql
a: 

o 

a: . -It'l 
1946 1953	 1960 1967 1974 1981 1988 5'1 ()AS 10"6
 

Year or Year Class Stock (log scale)
 

Lognormal fits	 Gamma fits 

o 

'". 
--- --- -- - - o 

-----
o 10"6 2'10"6 3'10"6 4'10"6	 o 10"6 2'10"6 3"10"6 4"10"6 

Stock	 Stock 
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ALPHA BETAIK GAMMA SIGMA /NU C.V. -LOGLIK JJ
 

Vl ILOG 6 .04e+05 NA NA 0 .746 0.8 62 608 . 82 Ql " Cl Vl" "GAM 5 . 93e +05 NA NA 2 .070 0 .695 609 . 19 Ql 
,," '' ~ IX) C 
,, ' , CPW LOG 1 . 30e+03 4 .62e-Ol NA 0 .637 0.708 602 .06	 0 , , 0 

PW GAM 2 .97e+03 4. 00e-Ol NA 2 .500 0 . 633 604 .58 s It'l I 

RK LOG 1 .71e+00 5 .92e - 07 NA 0 . 616 0 . 679 600 .59 .meo/': L:'/\:
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.~\...~ ..V.) .. -'<t Co. . . .. .RK GAM 1 .84e+00 6 .77e-07 NA 2 .680 0.611 602 .89 .~ •	 I • • •0'iii .s:::.BH LOG 2 .30e+00 5 . 46 e +05 NA 0 .620 0 .685 600 .90 t o0 :&~~::~~,: ::: .. : :: : ::::::: :::~:::::::::::\.~ ;/\~: s It'l roBH GAM 2 .6ge+00 4 .10e+05 NA 2 .640 0 .6 15 603 .22 ~ 
0 \ :	 ~ - o 

SH LOG 1 . 77e+ 00 9 .7 1e+05 1. 41 0 .6 16 0.679 600 . 59 Cl 
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CODNS	 Cod 80 
North Sea 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Millions (Age 1)	 Stock units: Thousand tonnes 

8w r---
Cii 
CIl 0 

N Cl 
8 0

0 
'Itg 

.:.: .'!l0 80 '5 
0 en t3 N 
0 Q) 

a: 

1963 1968 1973 1978 1983 1988 60 70 90 200 

Year or Year Class Stock (log scale) 

Lognormal fits	 Gamma fits 

0 0 
0 0 

<D<D.'!l .'!l 
'5 '5 

t3t3 
C1lC1l 

a: a: 
0 0 
0 0 
N N 

0 0 

o	 50 100 150 200 250 o 50 100 150 200 250 

Stock Stock 

Lognormal ( -- ) and Gamma ( - - - - )
Autocorrelation of log residuals density functions 

1.0 

c 
o 0.5 ----_ ._- -- --- _.-- - . 2" ;g~ 

'5 0 
~ I t3 ci5 0.0 C1lI a:g __ ____ ___ _.______ __ _ I I 

- -	 . c: 
~ -0.5 

0-1.0 ci 

o 2 4 6 8 10 12 0 200 400 600 800 
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NALPHA BETA/K GAMMA SIGMA/NU C .V . -LOGLIK 
CIl 
C1l 
ClLOG 38 0 . 00	 NA NA 0 . 577 0 . 628 185 .97 

CIl 

8 
C1lGAM 378 . 0 0	 NA NA 3 .280 0 . 55 2 186 .18 ::5- co c 

I,.,.	 : '.AAfd~:': cPW LOG 2 8 .7 0 5 . 08e- Ol NA 0 . 53 9 0 . 58 1 184 .10	 ci 0 0It:mad. -... --.. -. - - -. - - --- - - - - - - -.·- ~ - _. ~ . . .:.; .... . _.. 0 ~PW GAM 19. 3 0 5 .86e-01 NA 3 .770 0 .515 184 .04 LO 
N ~ ,

RK LOG 4 .56 3 . 88e-03 NA 0 .525 0 .564 183 . 37 ,
'It.~ / :. ""./-! """'.'" RK GAM 4 .10 3.28e-03 NA 3 .920 0 .505 183 .45	 ciCii 

0.F-max------------------------:--- -.. .... . .•. .~ .
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~ § iii
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:E 
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CODSKAG Cod 81 
Skagerrak 

GADIFORMES 
Recruit units: Thousands (Age 1) 
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ALPHA BETA/K GAMMA SIGHA /NU C .V . -LOGLIK 

LOG 1.8 3e +0 4 NA NA 0 . 3 50 0 .361 131 .59 

GAM 1 .83e+ 0 4 NA NA 8 . 0 40 0 .35 3 131. 97 

PW LOG 9 .82e+03 6 .21e-02 NA 0 . 34 9 0 . 360 131.58 

PW GAM 1 . 83e+04 1.97e-06 NA 8 .040 0 .353 13 1. 97 
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CODVlld Cod 82 
ICES Vlld 

GADIFORMES Gadidae Gadus morhua 
Recruit units: Millions (Age 1) Stock units: Tonnes 
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BETA/K GAMMA SIGMA/NU 
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CODVIa	 Cod 83 
ICES Via
 

GADIFORMES Gadidae	 Gadus morhua 
Recruit units: Millions (Age 1)	 Stock units: Thousand tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C .V . - LOGLI K N 

IJl 
LOG 1.08e+01 NA NA 0 .467 0 . 494 79 .091 Ql 

Cl 
GAM 1 .08e+01 NA NA 4 . 700 0 . 461 79.687 s co 

PW LOG 1. 08e+01 1. 00e-20 NA 0 .467 0 . 49 4 79 .09 1 ci 
PW GAM 1. 0 8e+01 1. 00e - 20 NA 4 . 700 0 .4 61 79.687 

RK LOG 1 . 4ge+ 0 0 4 .55e- 02 NA 0 . 448 0 .471 77.937 
'<t'~ RK	 GAM 1 .6 4e+ 00 4.8 7e - 02 NA 5 .25 0 0 .4 36 78.081 ciiii 

1::BH LOG 2 .07e+08 5 .21 e -08 NA 0 .467 0 .494 79.0 91 0 
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Cl 0 
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HAD4TVW	 Haddock 84 
NAF04TVW 

GADIFORMES 
Recruit units: Thousands (Age 1) 
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Lag (years) 

ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 

LOG 3.95e+04 NA NA 0.870 1.060 436.49 

GAM 3.77e+04 NA NA 1.660 0.775 435.82 

PW LOG 5.77e+03 5.35e-01 NA 0.709 0.808 428.70 

PW GAM 6.98e+03 4.71e-01 NA 2.350 0.653 428.23 

RK LOG 2.03e+03 1.16e-02 NA 0.761 0.886 431.41 

RK GAM 2.37e+03 1.60e-02 NA 2.040 0.700 431.25 

BH LOG 2.68e+03 3.05e+01 NA 0.745 0.861 430.57 

BH GAM 3.36e+03 1. 90e+01 NA 2.180 0.678 429.86 

SH LOG 8.05e+19 1.86e-35 0.465 0.709 0.808 428.70 

SH GAM 4.45e+21 2.08e-34 0.529 2.350 0.653 428.23 

Gadidae	 Melanogrammus aeglefinus 
Stock units: Thousand tonnes 
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HAD4 X	 Haddock 85 
NAF04X 

GADIFORMES 
Recruit units: Thousands (Age 1) 
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ALPHA BETA /K GAMMA SIGMA/NU C.V . - LOGLI K 

LOG 35300 NA NA 0 . 792 0 .934 272 .23 

GAM 35600 NA NA 1 .700 0. 768 273 . 79 

PW LOG 29700 0 .0 540 NA 0 .792 0 .93 3 272 .2 2 

PW GAM 7840 0 .4690 NA 1. 790 0 . 748 273 .05 

RK LOG 4030 0 .0392 NA 0 .778 0 .912 271 .79 

RK GAM 2430 0.0198 NA 1 .780 0. 748 273 .07 

BH LOG 11900 3 .3900 NA 0 .790 0 .931 272 . 16 
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SH GAM 3370 18 .4 000 0.935 1 . 790 0 .7 48 273 . 04 
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Melanogrammus aeglefinus 
Stock units: Thousand tonnes 
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HADSZ Haddock 86 
NAFO 5Z 

GADIFORMES Gadidae Melanogrammus aeglefinus 
Recruit units: Thousands (Age 1) Stock units: Tonnes 

:.,. 

...... , .. 

. 
," ' 0 , ' Q) 0

0 
0 cti 0 

0 
0Cfl8 o ... 

l!'l Ol 

§
o g 

0 
o 22 8o 00 

~ 

'2
Ui o 

l!'lC\l 

8 Q)
0 a: 8l!'l 

l!'lo 

1931 1941 1951 1961 1971 1981 

Year or Year Class 

Lognormal fits 

22 22
'2 oo '2 
o o §oQ) Q) 

a: oo a: oo 
C\l C\l 

oo 

o 50000 100000 150000 200000 

Stock 

Autocorrelation of log residuals 

1.0 

.Q 0.5 
iii ... '1" "1""1"""'" '1 
~ o 0.0 
o ....................... ~ J ~ 1 .
o
 
~ -0.5
 

o·1.0 ci 

o 2 4 6 8 10 12 

Lag (years) 

'+ 
ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK -.:t 

Cfl 
Q)LOG 8.86e+04 NA NA 1. 630 3.65 694.23 coOl 

GAM 5.3ge+04 NA NA 0.721 1.18 687.61 s ci 

PW LOG 9.00e-02 1.1ge+00 NA 1. 370 2.35 684.13 
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HADFAPL Haddock 87 
Faroe Plateau 

GADIFORMES 
Recruit units: Numbers (Age 2) 
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Gadidae Melanogrammus aeglefinus 
Stock units: Tonnes 
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RADICE Haddock 
Iceland 

GADIFORMES Gadidae 
Recruit units: Numbers (Age 2) 
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Melanogrammus aeglefinus 
Stock units : Thousand tonnes 
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mw~ Haddock 89 
North East Arctic 

GADIFORMES Gadidae Melanogrammus aeglefinu s 
Recruit units: Thousands (Age 3) Stock units: Tonnes 
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HADNS	 Haddock 90 
North Sea 

GADIFORMES	 Gadidae Melanogrammus aeglefinus 
Recruit units: Millions (Age 0)	 Stock units: Thousand tonnes 
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91 HADROCK Haddock 
Rockall Bank
 

GADIFORMES Gadidae Melanogrammus aeglefin us 
Recruit units: Thousands (Age 1) Stock units: Tonnes 
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GADIFORMES 
Recruit units : Millions (Age 0) 
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Melanogrammus aeglefinus 
Stock units : Thousand tonnes 
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WHITes	 Whiting 93 
Celtic Sea 

GADIFORMES	 Gadidae Merlangius merlangus 
Recruit units: Thousands (Age 1)	 Stock units: Tonnes 
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WHITIS Whiting 94
 
Irish Sea
 

GADIFORMES Gadidae Merlangius merlangus 
Recruit units: Millions (Age 0) Stock units: Tonnes 
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WHITNS Whiting 95 
North Sea 

GADIFORMES Gadidae Merlangius merlangus 
Recruit units : Millions (Age 0) Stock units : Thousand tonnes 
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WH:ITV:I:Id 

GADIFORMES 
Recruit units: Millions (Age 1) 
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ALPHA BETA/K GAMMA SIGMA / NU C. V. - LOGLI K 

LOG 4.01e+Ol NA NA 0 .5 4 0 0.5 82 60 .886 

GAM 3. 91e+Ol NA NA 4.300 0.48 2 59 .8 47 

PW LOG 1. 51e+Ol 4.0 2e- Ol NA 0.508 0.542 60 .022 

PW GAM 1.53e+Ol 3.8 ge - Ol NA 4.870 0.45 3 58. 91 3 

RK LOG 6 . 91 e +00 5 .36e-02 NA 0 . 51 2 0. 548 60 . 1 50 

RK GAM 7. 16 e +00 5 .88e-02 NA 4 .970 0 . 4 49 58.7 63 

BH LOG 9 .9 4e +00 6 .52e+0 0 NA 0. 509 0 . 544 60 . 0 67 

BH GAM 9 .8ge+00 6 .32e +0 0 NA 4 .910 0 .451 58 .84 6 

SH LOG 2 .65 e +08 7.62e- 13 0 . 598 0 . 50 8 0 . 54 2 60 .0 22 

SH GAM 3 . 4ge +0 8 9 . 04 e- 13 0 .611 4 . 87 0 0 . 453 58 .9 13 
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Merlangius merlangus 
Stock units: Thousand tonnes 
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WHITVIa 

GADIFORMES 
Recruit units : Millions (Age 1) 
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ALPHA BETA/K GAMMA SIGMA /NU C . V . -LOGLIK 

LOG 7 3 .00 NA NA 0 .66 4 0 . 7 45 13 7 . 15 

GAM 73 . 70 NA NA 2 . 32 0 0 . 65 7 138 .76 

PW LOG 35 . 70 0.2 1 00 NA 0 .659 0 . 738 136 . 94 

PW GAM 3 6 . 80 0 .2 0 40 NA 2 . 3 40 0 .6 54 1 38 . 62 

RK LOG 6 . 56 0 .03 14 NA 0 .635 0 . 70 4 13 5 .92 

RK GAM 7 . 12 0 . 033 7 NA 2. 5 40 0 . 628 13 7 .3 9 

BH LOG 10 . 1 0 9 . 58 00 NA 0 . 654 0 . 7 30 13 6 .71 

BH GAM 9 . 3 8 1 0 .8 000 NA 2 . 380 0 . 6 48 13 8 .3 5 

SH LOG 3 . 10 45. 3 0 00 7.3 3 0 .599 0 .657 13 4 .3 5 

SH GAM 3 . 19 44. 400 0 7 .8 2 2 . 96 0 0 . 581 135 .03 
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Gadidae Merlangius mer/angus 
Stock units: Thousand tonnes 
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POLLNS Pollock or saithe 104 
North Sea 

GADIFORMES 
Recruit units: Million (Age 1) 

0 
0 
LO 

0.£l 0'5 C') 

t; 
Q) 

a: 
0 
0 

1969 1973 1977 1981 1985 1989 

0 
0 
(0 

0.£l 0 v"2 
0 
Q) 

0a: 0 
C\l 

0 

1.0 

.Q 0.5 
ro 
~ o 0.0 
o o 
~ ·0.5 

-1.0 

Year or Year Class
 

Lognormal fits
 

..._...... -.,._------ . .... _.-. "'"----. 
".. ~ . ' - . . . 

/ /'.... ." -. ... . 
~, .. , -~---------------~ 

o 100 200 300 400 

Stock
 

Autocorrelation of log residuals
 

-_ _- .------_ ... --

I I I 
. .. -----_. ... -1 . J. . ._~ I ----...._-._-- .. ._----

o 2 4 6 8 10 12 
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AL PHA BETA/K GAMMA SIGMA /NU C .V . - LOGLIK 

LOG 238 .00 NA NA 0.463 0 . 489 132 .35 

GAM 24 0 . 00 NA NA 4 . 640 0 . 4 64 133. 2 0 

P. l LOG 1 00 . 0 0 1 . 6 4e - 01 NA 0 .454 0 . 47 8 131. 90 

P.I GAM 79 .60 2.0ge- 0 1 NA 4 . 94 0 0. 450 13 2.46 

RK LOG 2 .83 3.64e- 0 3 NA 0 .480 0 . 50 9 133. 13 

RK GAM 2 .69 3 . 40e-03 NA 4 .4 50 0 . 47 4 133 . 70 

BH LOG 9 . 29 3. 0 2 e+01 NA 0 . 45 5 0. 4 80 13 1.99 

BH GAM 7 .00 4 . 2 7e+0 1 NA 4 . 90 0 0 . 452 132 . 57 

SH LOG 63600 .00 4.4 6e- 04 0 .83 6 0 . 45 4 0 . 478 13 1 . 90 

SH GAM 448 0 0 .00 3 . 35 e-04 0 . 7 9 1 4 . 940 0. 4 50 132. 4 6 

Gadidae Pollachius virens 
Stock units: Thousand tonnes 
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POLLVI Pollock or saithe 105 

GADIFORMES 
Recruit units : Millions (Age 1) 
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Lag (years) 

ALPHA BETA/K GAMMA SI GHA/NU C . V. -LOGLIK 

LOG 2 .94 e+ 0 1 NA NA 0 . 24 9 0 . 25 2 67 .5 67 

GAM 2.9 4e+ 01 NA NA 17 .1 00 0 . 2 42 67 .237 

PW LOG 2 .94e+01 1 . 00e- 20 NA 0 . 249 0 .252 67 .567 

PW GAM 2 . 94e+01 1 . 0 0e-2 0 NA 17 .100 0 .2 42 67 . 2 37 

RK LOG 2. 02e+ 0 0 2 .2 ge - 02 NA 0 . 2 24 0 . 2 27 65. 4 89 

RK GAM 1 . 96 e +00 2 .24 e- 02 NA 2 0 .7 0 0 0.2 2 0 65 . 262 

BH LOG 3. 27e+0 8 9. 00 e -0 8 NA 0 . 2 49 0 . 252 67 .567 

BH GA.'! 3 .27 e t08 9 .00e-08 NA 17 .1 0 0 0 .2 42 67 .2 37 

SH LOG 8 . 03e+ 0 9 1 .13 e -06 1. 32 0 . 23 4 0 .2 37 66.3 54 

SH GAM 7 . 40e+0 9 9. 88e - 07 1. 31 18 . 90 0 0 . 23 0 66.19 9 
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Pollachius virens 
Stock units: Thousand tonnes 
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WPOLLEBS	 Walleye pollock 106 
E. Bering Sea 

GadidaeGADIFORMES 
Recruit units: Billions (Age 3) 
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ALPHA BETA/K	 GAMMA SIGMA/NU C . V. - LOGLI K 

LOG 6 . 7 ge+ 0 0 NA NA 0.40 7 0.42 4 56 .435 

GAM 6 .83e+00 NA NA 5 . 820 0 .4 14 57 .576 

PW LOG 6.7 ge+00 1. 00e- 2 0 NA 0 .4 07 0 . 42 4 5 6.4 35 

PW GAM 6 .83e+00 1 .00e-20 NA 5.820 0 .41 4 57 .576 

RK LOG 3 .61e+00 1 .61e-01 NA 0 . 405 0 .422 56 .33 4 

RK GAM 3.5 7e+00 1 . 60e-01 NA 5 .92 0 0 . 411 57 .3 63 

BH LOG 1 .3ge+09 4 .8ge-09 NA 0 .407 0 .424 56 .43 5 

BH GAM 1. 3ge+09 4 .90e-09 NA 5 .820 0 . 41 4 57 .576 

SH LOG 1. 35e+1 0 3 . 2ge-08 1. 2 2 0 . 3 93 0 . 4 09 55 .6 24 

SH GAM 1 . 2 ge+1 0 3 . 10e - 0 8 1. 21 6 .160 0 .403 5 6 .8 60 

Theragra chalcogramma 
Stock units: Million tonnes 
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107 WPOLLGA Walleye pollock 
Gulf of Alaska 

GADIFORMES Gadidae 
Recruit units: Billions (Age 3) 
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ALPHA BETA/K GAMMA SIGHA /NU C .V . -LOGLIK 

LOG 1. 33e+00 NA NA 1. 010 1 .340 25 .290 

GAM 1 .2 8e+00 NA NA 1 .1 80 0 .9 19 26.060 

PW LOG 1 .33e+00 1 .00e-20 NA 1 .010 1. 340 25 .290 

PW GAM 1 .28e+00 1 . 00e - 20 NA 1 .180 0 .919 26 . 06 0 

RK LOG 5 .5ge+00 1 .31e+00 NA 1 .020 1. 340 25 .301 

RK GAM 5 .73e+00 1.38e+00 NA 1. 230 0 .901 25 .53 7 

BH LOG 1.50e+09 8 .8 4e-10 NA 1.010 1 .340 25 .290 

BH GAM 1 . 4 8e+ 09 8 .6ge- 1 0 NA 1 .180 0 .919 26 .060 

SH LOG 2 . 60e+12 1 . 82e-07 1. 82 0 .966 1. 240 2 4 . 2 62 

SH GAM 3 .58e+12 3.13e-07 1. 91 1. 380 0 .8 52 2 4.0 88 
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Theragra chalcogramma 
Stock units: Million tonnes 
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GADIFORMES 
Recruit units: Millions (Age 3) 

WPOLLJAP Walleye pollock 108 
Japan-Pacific coast of Hokkaido 

Theragra chalcogramma 
Stock units: Thousand Tonnes 
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ZALPHA BETA/ K GAMMA SIGMA/NU C . V. - LOGLI K 
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Ll"!GAM 26 5 .00 NA NA 4. 740 0.4 59 92. 2 05 s 
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109 WPOLLKAM Walleye pollock 
East Kamchatka 

GADIFORMES 
Recruit units: Millions (Age 6) 
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Gadidae Theragra chalcogramma 
Stock units : Millions of fish 
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ALPHA BETA/ K GAMMA SI GMA /NU C .V . - LOGLI K 

LOG 1 . 47e+ 03 NA NA 0 . 54 4 0 . 587 95 . 478 

GAM 1 . 43e+0 3 NA NA 4 .2 7 0 0 . 48 4 9 4. 537 

PW LOG 5 .8 1e+ 01 5 .21e-01 NA 0 . 356 0 . 36 8 90 . 401 

PW GAM 6 .3 8e+0 1 5 .03 e -01 NA 10 .500 0 .308 88 .8 50 

RK LOG 5 .38 e+ 0 0 9 . 17e- 04 NA 0 . 436 0 . 4 58 92 . 83 1 

RK GAM 5 . 87e +0 0 1 .lle- 0 3 NA 6 .27 0 0 . 3 99 92 . 0 86 

BH LOG 8 . 7 3e +00 2 .83e+ 0 2 NA 0 . 402 0 . 41 9 91. 843 

BH GAM 9 . 55e+ 0 0 2 .37e+02 NA 8 . 2 40 0 .3 48 90 . 367 

SH LOG 6 . 0 ge+ 05 4 . 07e - 09 0 . 479 0 . 35 6 0 .3 68 90. 4 01 

SH GAM 8. 6ge +0 5 4 . 8 5e-09 0.4 97 10 . 50 0 0 . 3 08 88 .85 0 



110 WPOLLWBS Walleye pollock 
West Bering Sea 

GADIFORMES 
Recruit units: Millions (Age 6) 
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Gadidae Theragra chalcogramma 
Stock units: Millions of fish 
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NPOUTNS Norway pout 111 
North Sea 

GADIFORMES Gadidae Trisopterus esmarkii 
Recruit units : Millions (Age 0) Stock units : Tonnes 
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SHAKE4VWX	 Silver hake 112 
NAFO 4VWX 

GADIFORMES	 Merlucciidae Merluccius bilinearis 
Recruit units: Thousands (Age 1)	 Stock units: Tonnes 

~ 
~ 

~ 

.!!l 
'S 
ti ll'l
Q) 

a: s 
~ 

Co 

sCD 

~ 

N," ", 0 Q)
0 ro0 c0 VlCD 

C) 

g 
::L. .!!lo 
0 '2 

0 Ui o 
Q)	 ll'l0 

0 a: 
0 s 
0 ~ 

;.... 
1976 1978 1980 1982 1984 1986 1988 90000 

Year or Year Class Slack (log scale) 

Lognormal fits CD Gamma fits 
s 
~ 

N 

.!!l 
'S 
ti	 ~ 
Q) 

a: 

o 0 

--------
o 50000 100000 150000	 0 50000 100000 150000 

Slack Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 
Autocorrelation of log residuals density functions 

1.0 

.Q
c 

0.5 
ro 
~ o 0.0 
g 
~	 -0.5 

-1.0 

..' 

I	 II 
II I I I I 

o 

0 2 4 6 8 10 o 5*1QA5 1QA6 1.5*1QA6 

Lag (years) Recruits 

co 
ALPHA BETA/ K GAMMA SI GMA /NU C .V . -LOGLI K c\J Vl 

Q) 

Vl 
LOG 1. 0 5e+ 06 NA NA 0.3 3 4 0 . 34 3 183.67 Q) 

C) "! 
GAM 1. 0 5e +0 6 NA NA 8 .600 0 .3 4 1 18 4 . 2 2 s 

PW LOG 1 . 34e+0 4 3 .67e-01 NA 0 .326 0 .33 5 1 83. 3 9 
co 

PW GAM 3 .6ge+ 03 4 . 7 7 e- 0 1 NA 9 . 1 80 0.330 183 .77 0 
RK LOG 1 .45e+01 4.6 5e- 0 6 NA 0.32 6 0 . 335 183.37 

RK GAM 1 . 31e +01 

BH LOG 2 .0 ge+0 1 

3.9 5e- 0 6 

7 . 82e+ 0 4 

NA 

NA 

9 . 2 2 0 

0 . 32 6 

0 .329 

0.335 

1 83 .74 

1 83 . 3 8 

.~ 
ro 
t:: 
0 

'<t 
0 

BH GAH 1 . 6 1e +01 1. 2 2e+05 NA 9 . 200 0 .330 183. 7 6 :::i: 
C) 0 

SH LOG 1 . 0 0e +01 

SH GAM 7. 7 ge +00 

2.1 5e+ 05 

1.8 5e+05 

2.69 

3 3 6 . 00 

0 .3 2 6 

10 .60 0 

0 .33 5 

0 .30 7 

183.38 

182.80 

c 
:t: 
Vl 
u:: 

0 

1969 1973 1977 1981 1985 1989 
ro o 

Year 

C 
c 
0 

0 I-
ll'l Vl
(IJ "0 

c 
nl 
Vl 
::::l 

0 0 
ll'l s: 

I - ' 1' 

.-_... ' " 0
'.: ll'l s: o 



113 

0 

SHAKESZe 

GADIFORMES 
Recruit units : Millions (Age 1) 
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114 SHAKEMAB Silver hake 
Mid Atlantic Bight
 

GADIFORMES Merlucciidae Merluccius bilinearis 
Recruit units: Millions (Age 1) Stock units : Thousand tonnes 
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SAHAKE S.A. Hake 115
 
South Africa 1.6
 

GADIFORMES Merlucciidae Merluccius capensis 
Recruit units: Millions (Age 1) Stock units : Thousand Tonnes 
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116 SAHAKESC	 S.A. Hake 
South Africa South Coast
 

GADIFORMES 
Recruit units : Millions (Age 1) 
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HAKEFCHILE Peruvian hake 117
 
Chile- Females in Northern zone
 

GADIFORMES 
Recruit units: Millions (Age 3) 
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118 HAKEPERU	 Peruvian hake 
Peru
 

GADIFORMES	 Merlucciidae Merluccius gayi 
Recruit units: Millions (Age 2)	 Stock units: Thousand tonnes 
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HAKESCCHILE	 Peruvian hake 119 

Chile - South Central zone 
GADIFORMES	 Merlucciidae Merluccius gayi 
Recruit units: Millions (Age 2)	 Stock units : Thousands of Tonnes 
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HAKEJAB Hake 120 
Jabuka Pit, Adriatic Sea 

GADIFORMES Merlucciidae Merluccius merluccius 
Recruit units: Millions (Age 0) Stock units : Tons 
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HAKENA Hake	 121 
ICES IVa,Vla,VII,Vllla and Vllib 

GADIFORMES	 Merlucciidae Merluccius merluccius 
Recruit units : Millions (Age 0)	 Stock units: Thousand tonnes 
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HAKENOR Hake 122 

ICES Villa, Vlllb, VII, VI and IV northwards 
GADIFORMES 
Recruit units: Thousands (Age 0) 
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Merlucciidae Merluccius merluccius 
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HAKESA Hake 123 
ICES Ville and IXa 

GADIFORMES Merlucciidae Merluccius merluccius 
Recruit units: Millions (Age 0) Stock units: Thousand tonnes 
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HAKESOU	 Hake 124 
ICES Ville and IXa 

GADIFORMES 
Recruit units: Thousands (Age 0) 
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Merluccius merluccius 
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PHAKEVANCON Pacific hake 125 

w. US. + Canada 
GADIFORMES 
Recruit units: Billions (Age 2) 
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ALPHA BETAI K GAMMA SIGMA/NU C .V . -LOGLIK 
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RHAKESZY Red hake 126 
NAFO Gulf of Maine, N. Georges Bank 

GADIFORMES Phycidae Urophysics chuss 
Recruit units: Millions (Age 1) 
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ALPHA BETA/K GAMMA SIGMA / NU C .V . - LOGLI K 

LOG 172 .00 NA NA 0 .488 0 .5 19 74 .482 

GAM 170 .00 NA NA 4 .890 0 .452 73 .926 

PW LOG 52 .00 0.3360 NA 0.450 0 .4 74 7 3 .430 
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127 RHAKESNE Red hake 
NAFO S. New England 

GADIFORMES Phycidae Urophysics chuss 
Recruit units: Millions (Age 1) Stock units: Thousand tonnes 
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ALPHA BETA/K GAMMA SIG MA /NU C.V. -L OGLIK 

LOG 1. 05e+ 04 NA NA 2 . 160 10 .20 13 6 .74 

GAM 9 .70e+03 NA NA 0 .305 1. 81 140 . 40 

PI-I LOG 1 . 05e+ 04 1 .00e-2 0 NA 2 . 160 10 . 20 136 . 74 

PI'I GAM 9 .70e+03 1 . 00e- 20 NA 0 .305 1. 81 140 . 40 

RK LOG 7 . 93e +02 2 . 15e -02 NA 2 . 190 11 . 00 136 .96 

RK GAM 5 .9ge+02 1 .8ge-02 NA 0 . 302 1. 82 140 .51 

BH LOG 1. 00e+ 10 1 .05e -06 NA 2 . 160 10 .2 0 136 . 74 

BH GAM 9 .6 4e +09 1.0 1e-06 NA 0 .305 1. 81 140 . 40 
SH LOG 2 . 8 5e +11 3 .26e-06 1.270 2 . 150 10 .1 0 13 6 .70 

SH GAM 2.30e+10 1.53e-0 7 0 . 949 0 .30 5 1. 81 140.4 0 



WHAKE4T White hake 128 

GADIFORMES 
Recruit units: Thousands (Age 3) 
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MONK7 8 Monkfish 129
 
ICES Vllb-k and Vllla,b.
 

LOPHIIFORMES Lophiidae Lophius piscatorius 
Recruit units: Thousands (Age 0) Stock units: Tonnes 
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SEELNNS Sandeel 130 
Northern North Sea 

PERCIFORMES Amrnodytidae Ammodytes marinus 
Recruit units: Millions (Age 0) 
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SEELSHET Sandeel 131 
Shetland 

PERCIFORMES Ammodytidae Ammodytes marinus 
Recruit units: Billions (Age 0) Stock units: Tonnes 
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SEELSNS	 Sandeel 132 
Southern North Sea 

PERCIFORMES	 Arnmodytidae Ammodytes marinus 
Recruit units : Millions (Age 0)	 Stock units: Tonnes 
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SEELVI Sandeel 133 
ICES Via 

PERCIFORMES Amrnodytidae Ammodytes marinus 
Recruit units: Billions (Age 0) 
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134 SAHMACK Cape horse mackerel 
South Africa 1.3-1 .5 

PERCIFORMES 
Recruit units: Billions (Age NA) 

Carangidae Trachurus capensis 
Stock units: Thousand tonnes 
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MACKHWS Horse mackerel 135 

Western ICES 
PERCIFORMES Carangidae Trachurustrachurus 
Recruit units: Millions (Age 1) Stock units: Thousand tonnes 
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MACKVIIIcIXa Horse mackerel 136 
ICES Ville and IXa 

PERCIFORMES Carangidae Trachurustrachurus 
Recruit units: Thousands (Age 0) Stock units: Tonnes 



137 TREVALLY False trevally 
Gulf of Thailand 

PERCIFORMES	 Lactariidae Lactarius lactarius 
Recruit units: Millions (Age 0)	 Stock units: Thousands tonnes 
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138 SNAP PSWCUBA	 Silk Snapper 
Zone B - Cuba
 

PERCIFORMES 
Recruit units: Millions (Age NA) 
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GMULTAI Grey mullet 139 

Taiwan 
PERCIFORMES Mugilidae MugU cephalus 

Recruit units: Actual numbers (Age 3) Stock units: Thousands of fish 
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EPERCH:IJS Eurasian perch 140 
Lake Ijssel, the Netherlands 

PERCIFORMES Percidae Perea fluviatilis 
Recruit units: numbers per 10 min trawl (Age 0) Stock units: kg/ha 
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141 PPERCHIJS Pikeperch 
Lake Ijssel, the Netherlands 

PERCIFORMES Percidae 
Recruit units: numbers per 10 min trawl (Age 0) 
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142 CMACKCAL Chub mackerel 
Southern California 

PERCIFORMES 
Recruit units: Millions (Age 1) 

0 
0 
co 

0~ 0:J 

5 v 
OJ 
a: 

0 

1929 1935 1941 1947 1953 1959 

0 
0 co 

~ 
:J 

5 
OJ 0 
a: 0 

v 

0 

1.0 

c 
o 0.5 
~ 
~ o 0.0 
o o 
~ -0 .5 

-1.0 

Year or Year Class
 

Lognormal fits
 

- - - - -,. . .. ---- ----J;' • • • -

..: 16: 

.~. . •. •••. ._-._-----.'! 

.... - - ~~ - - - - -. 

o 200 400 600 

Stock
 

Autocorrelation of log residuals
 

.'"i" - - ··1·· ··;·· - "'1 

............J...!......----- I _-- _- .I 

o 2 4 6 8 10 12 

Lag (years) 

Scombridae Scomber japonicus 
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ALPHA BETA/ K GAMMA SIGMA / NU C . V. - LOGLI K 

LOG 3 .21e+02 NA NA 1 . 31 0 2 .1 50 237 . 66 

GAM 2 . 53e+02 NA NA 0 .933 1 . 04 0 23 5 . 15 
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MACK2-6	 Mackerel 143 
NAFO 2 to 6 

PERCIFORMES 
Recruit units: Tens of millions (Age 1) 
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MACKWS Mackerel 144 
Western ICES 

PERCIFORMES Scombridae Scomber scombrus 
Recruit units: Millions (Age 0) Stock units: Thousand tonnes 
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145 YFINEPAC Yellowfin tuna 
Eastern Pacific Ocean 

PERCIFORMES	 Scombridae Thunnus albacares 
Recruit units : Thousands of fish (Age 0)	 Stock units : Thousands of tons 
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146 SBTUNA Southern bluefin tuna 
Pacific
 

PERCIFORMES Scombridae Thunnus maccoyii 
Recruit units: Thousands (Age 1) Stock units: Thousand Tonnes 
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ALPHA BETA/K GAMMA SIGMA/NU C.V. -LOGLIK 
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147 SBREAMCH Yellow sea bream 
East China Sea 

PERCIFORMES Sparidae	 Taius tumifrons 
Recruit units: Index (Age 2)	 Stock units: Index of Eggs 
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ALPHA BETA/K GAMMA SIGMA/NU C .V. - LOGLI K 

LOG 9 .0ge+03 NA NA 0 .219 0 .222 71.929 

GAM 9 .0ge +03 NA NA 21. 00 0 0 .218 71.976 

PW LOG 9 . 0ge+03 1. 00 e - 20 NA 0 .219 0.222 7 1. 92 9 
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RK GAM 4 . 5 5e +02 1.67e-02 NA 1 5 .200 0 .256 73 .279 

BH LOG 1 . 1ge+11 7 . 66e -08 NA 0 .2 19 0 .222 7 1 . 92 9 

BH GAM 1 .1 ge+11 7.66e-0 8 NA 21.000 0.2 1 8 71.976 

SH LOG 1 . 38 e +1 2 6.11e-07 1. 25 0 .1 9 5 0 .197 71. 010 

SH GAM 1 .36e+12 5.9ge-07 1. 24 26 .800 0.193 70.983 



SFLOUNDMAB Summer flounder 148 
Middle Atlantic Bight 

PLEURONECTWORMES Paralichthydae Paralichthys dentatus 
Recruit units:Thousands (Age 0) 

0 
0 
0 
0 

.!!l	 co 
's 
~ 
C1l 
a:	 0

0 
0 

'" 0 '.' 
(\J 

1982 1984 1986 1988 1990 

0 
0 

8 
OJ 

's 
.!!l 

0 
~	 0 
C1l ' 0 
a:	 0 

'<t 

0 

1.0 

c:: 
.2 0.5 
ro 
~ 0.0 
o 
(; 

.9 
~ -0.5 

-1.0 

Year or Year Class
 

Lognormal fits
 

~./ 

0 5000 10000 15000 20000 

Stock
 

Autocorrelation of log residuals
 

II I 

I I I 

--... 

0 2 4 6 

Lag (years) 

0 
0 
0 
0 
(\J 

w 
ro 
c 
en 
Cl 

0 
0 
0 
0 

g II) 

0 
0 
0 
0 

~ 
c 
0 

U5 

.!!l
's 
~ 
C1l 
a: 

ALPHA BETA/K GAMMA SIGMA/NU C .V . -LOGLIK	 0en 
C1l NLOG 5 .4 4e+04 NA NA 0.529 0 .568 103 .920 Cl 

GAM 5 . 3 3e +04 NA NA 4 .36 0 0 .479 103 . 37 0 s 
~ 

PW LOG 2 .50e-O l 1. 28e+ 0 0 NA 0 .266 0 .270 97 .72 1 

PW GAM 4 .57e-O l 1 . 21 e +0 0 NA 1 5 .1 00 0 .257 97 .5 35 
C! 

RK LOG 3 .56e+00 2 .05e-13 NA 0 .284 0 .290 98 . 312 
£RK GAM 3 .55e+00 2 .05e- 13 NA 13 .900 0 .268 97 .916 ro	 II) 
t:BH LOG 3 .56e+00 3 .93e+12 NA 0 .2 84 0 .290 98 .312 0 c:i 

BH GAM 3 .55e+00 3 .93 e+ 12 NA 13 . 900 0 .268 97.916 :::E 
Cl 0 

SH LOG 3 .56e+00 3 .93 e +12 1 0 .284 0 .290 98 .3 12 c:: c:i
:.E 

SH GAM 3 .55e+00 3.9 3e +1 2 1 13 .900 0 .268 97.916 en 
tr 

Stock units:Tannes 

7000 9000	 20000 

Stock (log scale)
 

Gamma fits
 

0 5000 10000 15000 20000 

Stock 

Lognormal ( --) and Gamma ( - - - - ) 
density functions 

\ ~ ............
 

0 20000 40000 60000 80000 

Recruits 

0 
0 

8 
C")	 en 

C1l 
c:: 
c:: 
08	 I 

8 
(\J 

".." 
0	 s: 
0.. ... . .._.-... ..... -------Rna-X -_... -.-.---."-.- -----.... 
0 

roc
 
0 0 

1980 1982 1984 1986 1988 1990 

Year 

.!!l
's 
~ 
C1l 
a: 

~ 
:J 

~ 
C1l 
a: 
0:: 

if) 
6 

0 
0 
0 
0 
OJ 

0 
0 
0 
0 
'<t 

0 

II) 

0 
0 
0 
c:i 

0 
c:i 



149 PSOLEBC Petrale sale 
Southern B.C., Canada 

PLEURONECTIFORMES Pleuronectidae	 Eopsetta jordani 
Recruit units: Number per 100 hr. trawling (Age 4)	 Stock units : Pounds per hour 
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ALPHA BETAI K GAMMA SIGMA / NU C. V. - LOGLI K 

LOG 4 . 08e< 03 NA NA 0 .61 3 0 .676 181 .11 

GAM 4 . 05 e< 03 NA NA 2 .920 0 . 58 5 181 . 30 
PW LOG 1. 27e< 03 2 .2 0e-01 NA 0 .595 0 .6 52 18 0 .50 

PW GAM 1 .1 4e <03 2 .3 8e - 01 NA 3 .18 0 0 . 560 180 . 34 
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SH LOG 2 .3ge<12 1 .31 e-12 0 .780 0 .595 0 . 65 2 18 0 .50 

SH GAM 1 . 63e<1 2 9 .76e -13 0 . 762 3 .18 0 0 . 560 180 .34 
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AMPL3LNO American plaice 150 
NAFO 3LNO 

PLEURONECTIFORMES Pleuronectidae 
Recruit units: Thousands (Age 6) 
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AMPLSYZ American plaice 151 
NAFO 5YZ 

PLEURONECTWORMES Pleuronectidae Hippoglossoides platessoides 
Recruit units: Millions (Age 1) Stock units: Thousand tonnes 
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ALPHA BETA/K GAMMA S I GMA/NU C.V. - LOGLI K 

LOG 2 .24e+01 NA NA 0 .406 0 . 423 38 .978 

GAM 2 .26e+01 NA NA 5 .630 0 .421 39 .716 

PW LOG 2 .2 4e+01 1 .00e-20 NA 0 . 406 0 . 423 38 .978 
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BH GAM 3 .88e+09 5 . 8 3e- 0 9 NA 5 . 6 30 0 . 421 39 .716 
SH LOG 8 .67e+10 7 . 90e- OB 1. 30 0.3 48 0 .359 37 .28 4 
SH GAM 1.0 8e+ll 1 .0 6e-0 7 1. 33 B.3 00 0 . 347 37 . 480 
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PHALCANUS Pacific halibut 152 
Paci'fic 

PLEURONECTIFORMES Pleuronectidae Hippoglossus stenolepis 
Recruit units: Thousands (Age 8)	 Stock units: Tonnes 
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RSOLEBC Rock sale 153 
Pacific 

PLEURONECT~ORMES Pleuronectidae Lepidopsetta bilineata 
Recruit units : CPUE Index (Age NA) 
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YSOLEEBS Yellowfin sole 154 
E. Bering Sea 

PLEURONECTIFORMES Pleuronectidae Limanda aspera 
Recruit units: Millions (Age 3) 
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Recruit units : Thousands (Age 4) 
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CflLOG 96900 .00 NA NA 0 . 587 0 .641 182 .9 3 Q) 
C) l!'1GAM	 929 00 .00 NA NA 4 .020 0 . 499 181 .11 ::5
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YELL3LNO Yellowtail flounder 155 
NAF03LNO 

PLEURONECTIFORMES Pleuronectidae Limanda ferruginae 
Stock units: Tonnes 
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YELLSZ Yellowtail flounder 156 
NAFO 52 

PLEURONECTWORMES Pleuronectidae Limanda ferruginae 
Recruit units: Millions (Age 1) 
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ALPHA BETA/K	 GAMMA SIGMA/NU C .V . -L OGLI K 
(j) 
Q)LOG 2 . 12e +01 NA NA 0 .817 0 .974 78 .73 5 
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Southern New England 

PLEURONECTWORMES Pleuronectidae Limanda ferruginae 
Recruit units: Millions (Age 1) 
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ICES Vlld 

PLEURONECT~ORMES Pleuronectidae Pleuronectes platessa 
Recruit units : Thousands (Age 1)	 Stock units: Tonnes 
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ICES Vile 

PLEURONECTWORMES Pleuronectidae Pleuronectes platessa 
Recruit units: Thousands (Age 1) 
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PLA:ICCS Plaice 160 
Celtic Sea 

PLEURONECTIFORMES Pleuronectidae Pleuronectes platessa 
Recruit units: Thousands (Age 1)	 Stock units: Tonnes 

1977 

Year or Year Class 

198619831980 1989 

Lognormal fits 

2 
·2 
o 
Q) 

a: 

0 
0 
0 co 

0 
0 
0 v 

0 

v /;,/ .'. 
/ .... 

I •.••:..../ 
o 500 1000 1500 

Stock 

2000 2500 

Autocorrelation of log residuals 

1.0 

c 
.S! 0.5 
til 
~ 0.0 <5 o 
0 

~ -0.5 

-_ ... ... ... 

I 
I I 

••• 0 " 

I I 

. ". " -

I r 

I 

-1.0 

0 2 4 6 8 10 12 

Lag (years) 

Q) 
0ro~ , 0o 0, fJl0 1'-00 , Cl

0 , g(\J 
0 

-" 2 0 o 0
0 'S v 

t;U5 
Q)8 a: 

0 § 
(\J 

800 1000 2000 

Stock (log scale) 

Gamma fits 

0 
0 
0 

2 co 
"2 .' . o .0Q) / 

/
 
V
 

a: 0
0 

/ 

I 
I, 

0 

o	 500 1000 1500 2000 2500 

Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 

ALPHA BETA/K	 GAMMA SIGMA /NU C .V . - LOGLI K 
fJl 

LOG 6.8 5e+03 NA NA 0 .509 0 .544 13 2 . 23 Q) 
Cl 

GAM 6 . 7 4e+03 NA NA 4.560 0. 4 68 13 1. 58 s co 
ci 

PW LOG 3.1 8e+ 03 1.03e- 01 NA 0 .5 07 0. 542 132 .1 9 

PW GAM 2 .2 1e+ 03 1. 4 ge- 0 1 NA 4 . 630 0 . 4 65 131. 47 

RJ( LOG 1 . 01e+ 01 5 .02e-0 4 NA 0 .5 16 0 .553 13 2 .44 v 
~ ci

RK GAM 9 . 7 6e +00 4. 92 e- 04 NA 4 . 510 0 . 47 1 131.6 6 ro 
tBH LOG 6.1 6e+ 01 1.1g e+ 02 NA 0 .5 08 0 .5 43 13 2 . 21 0 

BH GAM 3 .2ge+01 2 . 34e+02 NA 4 . 61 0 0 . 46 6 13 1.5 0 :::2: 
Cl 0 

SH LOG 1 . 68e+0 6 9 .2 1e-04 0 .897 0 . 50 7 0 .542 13 2 . 19 c ci:c 
SH GAM 1.14e+ 06 6.4 8e- 04 0.8 51 4 . 630 0. 4 65 131 .4 7 fJl 

~ 0 
:::J 
t; §
Q) 

a: ci 
c: 

0 
ci 

CD 
M 

density functions 

o 2000 4000 6000 8000 

Recruits 

F-med- ---- --- ._.:.•,: . 

..... ... 

----- -/-.-'F;n-ax ;;.' -----. - ---- . 
----F.Ul __ .. / --	 .. 

... 
1976 1979 1982 1985 1988 1991u::: 

Year 



PLAICIIIa Plaice 161 

ICES lila 
PLEURONECTIFORMES Pleuronectidae Pleuronectes platessa 
Recruit units: Thousands (Age 2) Stock units: Tonnes 

a;
00 8 "iii

0 0 8C/)0 00 Ll) Clco g 8 
<0 

~ 
0 .l!l~ 

: .B '2 
0 en 0 
2
OJ 8 

OJa: 0
0 § a: 0

0

0 

"<t 0" C') ~ 

1978 1980 1982 1984 1986 1988 30000 40000 50000 60000 

Year or Year Class Slack (log scale) 

Lognormal fits Gamma fits 

\\ 
00 I \I -,0 
00 .......... ".......... ....•\.
I 00 I ..... ....,..., 0 

. :' ' .l!l co.l!l co 
'2 I "" ...... ~. 
0 0 

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

'2 
0 0 

0 0OJ OJ . ..:..:.. ~"-0 0 ...... .a: . ~--. .,:,,-- . a:0 0 .• .. .. =-:-:.. .... .':':' "<t"<t ~// •~ii 
00 

0 10000 30000 50000 0 10000 30000 50000 

Slack Slack 

Lognormal ( -- ) and Gamma ( - - - - )
Autocorrelation of log residuals density functionsLl) 

b1.0 
~ 

N........... ... ... .
 
.Q 
c 

0.5 
:§'iii 
'5 Ll)

~ I ~0.0 ba OJI I I I I a:g 
0: 

~ -0 .5 -..... ... .. .
.. _- .... 

0-1.0 

0 2 4 6 8 10 0 20000 60000 100000 

Lag (years) Recruits 

ex;
.;.ALPHA BETA/K GAMMA SIGMA/NU C.V . - LOGLI K 
C/) 
OJ ..LOG 5 . 40e+04 NA NA 0.448 0 .472 136 . 95 
Cl '. C/) 

OJGAM 5 .41e+ 04 NA NA 5. 02 0 0. 446 137 .29 s 
ccoPW LOG 5 .40e+04 l .00e-20 NA 0 .448 0 .472 136 .95 § 0

C 

0 l 0PW GAM 5 .41e +04 l .00e-20 NA 5 .020 0 .446 137 .29 
N 

RK LOG 1 .lge+Ol 5 .56e-05 NA 0.355 0 .367 134 .17 " . .~ "<tRK GAM 1.16e+01 5 .4g e -05 NA 7 .730 0 .360 13 4 . 56 "iii 0 .' s:0BH LOG 3 .30e+08 1 .64e-04 NA 0 . 448 0.472 136 . 95 t: 
0 0 
~ ..: " 

' ..'. 0 iiiBH GAM 3 .30e+08 1.6 4e -0 4 NA 5 .020 0 .4 46 13 7 . 2 9 8 0Cl 0 .SH LOG 6 . 31e +12 6 .23 e -02 2. 19 0 .350 0 . 361 133 . 97 C 0
:E

SH GAM 6. 3le+ 12 6.23 e -02 2 . 19 7 .7 30 0 . 360 13 4. 57 C/) 

u; 1976 1979 1982 1985 1988 1991 

Year 



PLAICIS Plaice 162 
Irish Sea 

PLEURONECTWORMES Pleuronectidae Pleuronectes platessa 
Recruit units : Thousands (Age 1)	 Stock units: Tonnes 
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PLAICKAT Plaice 163 
Kattegat 

PLEURONECTWORMES Pleuronectidae Pleuronectes platessa 
Recruit units: Thousands (Age 1) 
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ALPHA BETA/K	 GAMMA S IGMA/NU C .V . - LOGLIK 

LOG 2 .86e+04 NA NA 0.88 4 1.090 2 45 .63 
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PLAleNS Plaice 164 
North Sea 

PLEURONECTWORMES Pleuronectidae Pleuronectes platessa 
Recruit units: Millions (Age 1) 
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Skagerrak
 

PLEURONECTWORMES Pleuronectidae Pleuronectes platessa 
Recruit units : Thousands (Age 2) Stock units: Tonnes 
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GHALNEAR	 Greenland halibut 166 
North East Arctic 

PLEURONECTIFORMES Pleuronectidae Reinhardtius hippoglossoides 
Recruit units: Thousands (Age 3)	 Stock units: Tonnes 
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GHALV_XIV Greenland halibut 167 
ICES V and XIV 

PLEURONECTIFORMES Pleuronectidae 
Recruit units: Thousands (Age 5) 
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Reinhardtius hippoglossoides 
Stock units: Tonnes 
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WHFSHLCNS Whitefish 184
 

Lake Constance, Europe
 
SALMONIFORMES 
Recruit units: Thousands (Age NA) 
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Salmonidae	 Coregonus lavaretus 
Stock units: Millions of larvae 
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ALPHA BETA/ K GAMMA SIG I1A/ NU C .V . -LOGLI K 

LOG 1 . 0 4e+ 0 3 NA NA 0 .938 1. 190 1 49 . 45 

GA.'" 1 . 0 4e +03 NA NA 1.3 00 0 . 87 7 1 50 .53 

P~I LOG 4 . 22e +0 1 6 .8 1 e - 0 1 NA 0 .87 1 1. 07 0 14 8 .03 
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PINKAK Pink salmon 
Sashin Creek, Little Port Walter, Alaska 

SALMONIFORMES	 Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fry (Age 1)	 Stock units: Numbers of females 
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ALPHA BETAIK GAMMA SIGMA /NU C .V . -LOGLI K 

LOG 1 .9 ge +07 NA NA 3 . 27 0 20 8.00 351 .75 

GAM 1. 0 4e+06 NA NA 0. 291 1. 8 5 348 . 47 

PW LOG 4 . 4 4e+ Ol 1. 21e+00 NA 1 .47 0 2 . 76 331 .73 

PW GAM 3 . 98 e+ Ol 1 .17e+00 NA 0 .83 9 1. 0 9 32 8 .98 

RK LOG 2.2 3e+02 6 . 9ge-08 NA 1 .550 3 .17 33 3 .09 
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PINKAKPW Pink salmon 186
 
Prince William Sound, Alaska
 

SALMONIFORMES	 Salmonidae Oncorhynchus gorbuscha 
Recruit units: Millions of fish (Age 2)	 Stock units: Millions of fish 
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187 PlNKBROP	 Pink salmon 
Brown's Peak Creek, Lower Cook Inlet, Alaska
 

SALMONIFORMES	 Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2)	 Stock units: Numbers of fish 
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188 PINKBRU Pink salmon 
Bruin Bay, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae 
Recruit units: Numbers of fish (Age 2) 
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BETA/K GAMMA SIGMA/NU C . V . - LOGLI K 
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PINKCAK Pink salmon 189
 

Central Alaska
 
SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 

Recruit units: Millions (Age 2) Stock units: Millions 

00 
(') ci 

Ql Il) 

0 
~Il) iii 

0 o 
0 IJl 
C\I Cl 0 

0 g lli 
!!l (') 

..l<: o !!l
'S 00 ·2~u oU5 Il)Ql Ql0 Il) a: ci~a: 

00 

1911 1919 1927 1935 1943 1951 1959 

0 
Il) 

!!l 
'S 

0U (')
Ql
a: 

0 
~ 

0 

1.0 

.§ 0.5 
iii 
~ 
~ QO 
o 

~ -0.5 

-1.0 

Year or Year Class
 

Lognormal fits
 

. . 
.----.----.--

»>: 

~ .•.-:  -
...:;.:: .......... 

- » '" 
. 0 ' ; ..'" 

. ~ 
po;' 

J' 
,/ 

/ 
/

./ 
-<0

o 5 10 15 20 25 30 

Stock
 

Autocorrelation of log residuals
 

, - - - _- --- ----.. 
I 

I 
--. -- . . - - .. - - - __ . __ . 

o 2 4 6 8 10 12 

Lag (years) 

ALPHA BETA/K GAMMA SIGMA /NU C . V . - LOGLIK 
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PINKCBC Pink salmon 190
 
Central B.C., Canada
 

SALMONIFORMES	 Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers (Age 2)	 Stock units: Numbers of fish 
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LOG 3 .92 e'0 6 NA NA 0 .51 4 0 . 550 221 . 24
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191 PINKDES Pink salmon 
Desire Lake, Lower Cook Inlet, Alaska 

SALMONIFORMES 
Recruit units : Numbers of fish (Age 2) 
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ALPHA BETA/ K GAMMA SIG MA / NU C. V . - LOGLI K 

LOG 7 .22 e +0 4 NA NA 1 . 2 60 1 . 97 0 96 . 3 5 1 

GAM 6 . 0 2 e+ 04 NA NA 0 .9 5 0 1 . 03 0 96.039 

PW LOG 7 .2 2 e +0 4 1 . 00e- 2 0 NA 1. 2 60 1 . 97 0 9 6 . 3 51 

PW GAM 6 . 0 2e+ 04 1 . 00e- 2 0 NA 0 . 9 50 1.030 9 6 .0 39 

RK LOG 1 . 63 e+ 01 5 .9 1e- 0 5 NA 1 . 28 0 2 .03 0 9 6 . 4 67 

RK GAM 1 . 23e +0 1 5 . 73 e -0 5 NA 0 .999 1.000 9 5 . 77 5 

BH LOG 5 . 7 5e +0 8 1 . 2 6e- 04 NA 1.2 60 1. 970 9 6 .351 

BH GAM 5 .25e+0 8 1. 15 e - 0 4 NA 0 .9 50 1 . 03 0 9 6 . 039 

SH LOG 3 . 7 1e +1 0 4 .0ge- 03 1. 51 1. 200 1 . 8 00 95 .971 

SH GAM 3.20e+10 3 . 2 6e - 03 1. 49 1 . 0 2 0 0 .98 8 95 . 645 
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2 

PINKFR Pink salmon 
Fraser River, B.C., Canada 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers (Age 2) Stock units: Numbers of fish 
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ALPHA BETA/K GAMMA SIGMA/NU C.V . -LOGLI K 

LOG 9.82e+06 NA NA 0 .6 90 0 .78 1 270. 56 
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PINKHOOK Pink salmon 193
 

Hooknose Creek, B.C., Canada
 
SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Hundreds of fry (Age NA) Stock units : Thousands of eggs 

0 
0 
0 co 

.!!l 0'S 0 

v~ 
0 

a: 

0 

1947 1950 1953 1956 1959 

.!!l 
°2 
0 
Q) 

a: 

0 
0 
0 
co 

0 
0 
0 
v 

0 

1.0 

.2 0.5 
iii 
~ .... 
§ 
~ 

0.0 

-0 .5 

-1.0 

Year or Year Class 

Lognormal fits 

_ .~ 

.:;/, ...-:; .x ,. 
e.rf, -,. 

.,/ " 

o 5000 15000 25000 

Stock
 

Autocorrelation of log residuals
 

. .. . -.. . ........
 

I I I I I 

- v , 

o 2 4 6 8 10 12 

Lag (years) 

ALPHA BETA/ K GAMMA SIG MA /NU C .V . - LOGLI K 

LOG 43 1 0 . 00 NA NA 1 .1 7 0 1.700 1 29 . 65 

GAM 3970.00 NA NA 0 .969 1 . 0 2 0 130 .00 
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PINKHUMP Pink salmon 194
 

Humpy Creek, Lower Cook Inlet, Alaska
 
SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units: Numbers of fish 
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ALPHA BETA /K GAMMA SIGMA /NU C.V . -LOGLIK
 

LOG 1 .3 2e'05 NA NA 0 .957 1. 220 343.09
 

GAM 1.24H 05 NA NA 1 .40 0 0 .845 342 .87
 

PW LOG 9 .67e' 03 2.45e-01 NA 0 .936 1 . 1 8 0 34 2 .51 

PW GAM 3. 47e '03 3 . 35e-01 NA 1 . 55 0 0.80 4 3 41 .25 

RK LOG 6 .21e' 00 1 .02 e-05 NA 1.030 1. 370 344.99 

RK GAM 5.42e.00 9 . 5ge -0 6 NA 1 .32 0 0 .87 0 343 .84 
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SH GAM 3 . 48e+06 3 . 08e-05 0 .665 1 . 55 0 0. 804 3 41 .25 
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195 PINKISLC Pink salmon 
Island Creek, Lower Cook Inlet, Alaska 

SALMONIFORMES	 Salmonidae Oncorhynchus gorbuscha 
Recruit units : Numbers of fish (Age 2)	 Stock units: Numbers of fish 
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ALPHA BETA/K GAMMA SIGMA /NU C .V. - LOGLIK 

LOG 1 . 3 8e+05 NA NA 2 .33 0 1 5 . 10 2 84 .51 

GAM 5 .74e+04 NA NA 0.363 1. 66 285 .29 

PW LOG 6 . 9 5e+0 2 5 . 8ge - 01 NA 2 . 04 0 8 .00 28 1.21 
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196 PINKJAML Pink salmon 
James Lagoon, Lower Cook Inlet, Alaska 

SALMONIFORMES 
Recruit units: Numbers of fish (Age 2) 

0 
0 .. .' 0 
to 
C\J 

0 
0 
0 ..to '. 

'5 
2	 ... 

: ' . 
l3 0CIla:	 0

0 

to 

1980 1982 1984 1986 

Year or Year Class
 

Lognormal fits
 

1\ 
1\ 

-, 
I	 ..~.< :....... ....~ .~ ". <7 • __•
 

. ' • ~~~'"'=':'"--
.: ----- '..... " 

.,' ... ~.. . .~:	 --- . 
o 2000 6000 10000 14000 

Stock 

Salmonidae	 Oncorhynchus gorbuscha 
Stock units: Numbers of fish 

0 
0 
0 
q-

Q) 
(ij 
0 en 

0 Ol0 
0 g 

0co
0 2~ 8a °2 to

U5 0 
CIl0 a:8 

C\J 

1000	 5000 10000 

8 
0 
to 
C\J 

2 
'5 
t> 8CIl 

0a: 0... 
0 

Stock (log scale)
 

Gamma fits
 

~\
 
~ ,:,_...c-';::--':':;- - _ __ ~/.
 

; .... • -----.:::-=.-.:-::-.::-:-..
,,' -~... . .
:. .-- . 

o 2000 6000 10000 14000 

Stock 

2 
'5 
t> 
CIl 
a: 

c 
.Q 
iii 
~ 
0 
0 a 
~ 

0 
0 
0 
to 
C\J 

8 
0 
0... 
0 

1.0 

0.5 

0.0 

-0.5 

-1.0 

Lognormal ( -- ) and Gamma ( - - - - )
Autocorrelation of log residuals density functions 

I 
I I I 

o 2 3 4 5 6	 o 5000 10000 20000 

Lag (years)	 Recru its 

ALPHA BETA/K GAMMA SIGMA/NO C .V . -LOGLIK 

LOG 1 .17e+ 04 NA NA 0 . 8 94 1 .110 82 .18 9 

GAM 1 .12 e+04 NA NA 1 .560 0 .800 82 .13 0 

PW LOG 1 . 17 e +04 1 . 00e- 2 0 NA 0 .894 1 . 11 0 82. 18 9 

PW GAM 1 .1 2e+ 04 1. 0 0e-20 NA 1. 56 0 0 .800 82.13 0 

RK LOG 9 .58 e+ 0 0 2 . 1 ge -0 4 NA 0 . 9 6 6 1. 24 0 82 .8 09 
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BH GAM 4 . 47e +08 2 .4ge - 0 5 NA 1 . 5 60 0 .800 82 . 13 0 

SH LOG 5 . 3 5e+0 9 2 . 45 e-04 1. 28 0.87 2 1 .07 0 8 1 . 993 

SH GAM 2 .98 e+ 09 1 .17e-04 1. 20 1 . 590 0 .792 82 .0 3 8 



PINKKA Pink salmon 197 
Kodiak Area, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Thousands of fish (Age 2) Stock units : Thousands of fish 



PINKNSA Pink salmon 198 
Northern section of Southeastern Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Thousands of fish (Age 2) Stock units: Thousands of fish 
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199 PINKPCHA Pink salmon 
Port Chatham, Lower Cook Inlet, Alaska 

SALMONIFORMES 
Recruit units: Numbers of fish (Age 2) 
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ALPHA BETA/ K GAMMA S I GMA/NU C .V . - LOGLI K 
LOG 37600 .00 NA NA 1. 540 3 .14 167 .92 

GAM 28 400 . 00 NA NA 0 .667 1.22 16 7 .84 
PW LOG 20 . 40 8 .28e-01 NA 1. 240 1. 92 164 .68 
PW GAM 107 . 00 6 .18e-01 NA 0 . 914 1.05 164.66 
RK LOG 4 . 73 6 .22e- 12 NA 1. 26 0 1.97 16 4 . 85 
RJ< GAM 4 .87 6 . 22e - 1 2 NA 0 .73 3 1. 17 166 . 87 
BH LOG 4 .73 2 . 5ge +11 NA 1. 260 1. 97 1 64 . 85 
BH GAM 4 .87 2. 5ge +11 NA 0 . 733 1.17 16 6 . 87 
SH LOG 4 .73 2 .5 ge+11 1 1 .260 1. 97 16 4 .8 5 
SH GAH 4. 87 2. 5ge +11 1 0 .733 1.17 166 .87 



200 PINKPDIC Pink salmon 
Port Dick, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units: Numbers of fish 
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201 P:INKPGRA Pink salmon 
Port Graham, Lower Cook Inlet, Alaska 

SALMONIFORMES 
Recruit units: Numbers of fish (Age 2) 
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Salmonidae Oncorhynchus gorbuscha 
Stock units: Numbers of fish 
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AL PHA BETAIK GAMMA SIGMA/NU C. V. -LOGLIK 

LOG 34600 . 00 NA NA 0 . 997 1 . 300 307.01 

GAM 33500 . 00 NA NA 1 . 220 0 . 906 308 .00 

PW LOG 39 2 .00 4 . 72e - Ol NA 0 .877 1 .080 30 3 . 54 

PW GAM 17 9 .00 5 .5 2e-Ol NA 1 .610 0 .7 89 303.45 

RK LOG 5.54 3 .82e- 05 NA 0 . 906 1 .13 0 30 4 . 45 

RK GAM 4 .95 3 .58e - 05 NA 1 .64 0 0 . 781 30 3 .11 

BH LOG 8 .20 7 .12e+03 NA 0 ,8 77 1 .080 303 . 54 

BH GAM 6 ,18 1 . 0ge+ 04 NA 1,660 0 . 776 302.91 

SH LOG 12 .402 . 46 e +03 0 .755 0 ,87 5 1. 070 303.4 9 

SH GAM 5 . 40 1 , 50e+0 4 1 . 250 1 . 67 0 0 .7 75 302 .86 
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202 P:INKROCK Pink salmon 
Rocky River, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae 
Recruit units: Numbers of fish (Age 2) 
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RK LOG 3 . 0 6 

RK GAM 4 .6 3 

BH LOG 4 . 11 

BH GAM 6 . 9 8 

SH LOG 7 .92 

SH GAM 6 .2 9 

2 

BETA/K 

NA 

NA 

6 . 10 e - 0 1 

4 . 32e-01 

2 .0 5e -0 5 

3 .3 5e- 0 5 

1 . 25 e +04 

6 .3 2e +03 

1. 43e+03 

8 . 31e+03 

4 6 8 

Lag (years) 
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203 PJ:NKSEL Pink salmon 
Seldovia, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units : Numbers of fish 
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ALPHA BETA/ K GAMMA SI GMA/NU C . V . -LOGLI K 

LOG 8 . 9g e+0 4 NA NA 1 .010 1 .3 40 332 .77 

GAM 8 .61 e +04 NA NA 1 .200 0 .913 333. 55 

PW LOG 4 .1 6e+ 02 5 . 16e- 01 NA 0 . 96 5 1 .2 40 331. 43 

PW GAM 6 .3ge+ 04 2. 8ge -02 NA 1. 200 0 . 913 333 . 54 

RK LOG 4 .54e+ 0 0 1.3 2e -0 5 NA 0 .9 76 1.260 331. 73 

RK GAM 7 . 8 6e+00 2 .84e -05 NA 1.180 0 . 919 333 . 76 

BH LOG 6 . 21e+00 2 .74 e+ 04 NA 0 . 970 1 . 25 0 331 . 57 

BH GAM 4 . 00e +01 2 . 35 e+0 3 NA 1 .200 0. 912 3 33 . 49 

SH LOG 5 . 1 6e +07 3. 01e- 11 0 . 484 0. 96 5 1 . 240 331 . 43 

SH GAM 4 . 98e+ 11 8 .01e-08 0 .971 1 . 20 0 0 .9 13 333 . 54 
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PINKSSA Pink salmon 204 

Southern section of Southeastern Alaska 
SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units : Thousands of fish (Age 2) Stock units: Thousands of fish 
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ALPHA BETA/ K GAMMA SIGMA/NU C . V. -LOGLIK 

LOG 1 . 23e +04 NA NA 0.718 0.821 10 2 .50 

GAM 1 . 17e +04 NA NA 2 .6 10 0 . 619 101. 65 
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205 P:INKSUND Pink salmon 
Sunday Creek, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units : Numbers of fish 
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ALPHA BETA/K GAMMA SIGMA / NU C .V . - LOGLI K
 

LOG 594 0 0 . 0 0 NA NA 1 .9 80 7 .0 4 200 . 40
 

GAM 26600 .00 NA NA 0 .5 42 1. 3 6 19 8.4 8
 

PW LOG 112 . 0 0 6 .61e- 01 NA 1 .5 80 3 .3 6 196.38 

PW GAM 585 . 0 0 4 . 3 3e- 01 NA 0 . 620 1. 27 196. 7 4 

RK LOG 9 . 20 2 .3 6e -0 5 NA 1 .59 0 3 . 4 0 1 96.46 

RK GAM 8 .79 3 .3 5e -0 5 NA 0. 578 1. 32 197 . 6 4 
BH LOG 12 . 60 8 .60e +03 NA 1 .5 60 3 . 23 196 . 11 

BH GAM 1 9 .4 0 2 .13e+ 03 NA 0 .6 70 1. 22 1 95 .76 
SH LOG 11 .9 0 1 .03e+0 4 1. 11 1 .56 0 3 .23 1 96 .10 

SH GAM 17 .40 3 .03e+03 1. 14 0 .6 7 3 1. 22 195 .72 



206 PINKWINL Pink salmon 
Windy Left, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units: Numbers of fish 
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Lag (years) Recruits 

ALPHA BETA/K GAMMA S I GMA / NU C . V. - LOGLI K
 

LOG 57 50 0 . 0 0 NA NA 1. 920 6 . 22 3 0 2. 13
 

GAM 43 800.0 0 NA NA 0 . 417 1. 55 3 05.34
 

P\~ LOG 7 .86 9 . lle-0 1 NA 1.330 2 .2 1 292 .25 

PW GAM 2.9 7 1.01 e+00 NA 0 . 78 6 1.13 2 93.09 

RK LOG 3 .9 2 5. 8 1e-06 NA 1.330 2 . 22 292 . 32 

RK GAM 3 . 18 2.9 ge-12 NA 0 . 7 8 6 1.13 2 93 .09 

BH LOG 3 .9 4 1 .4 6 e+ 05 NA 1. 3 30 2 . 2 2 292 . 32 

BH GAM 3.1 8 4.24 e+1l NA 0 . 7 8 6 1.13 2 93 .09 

SH LOG 6160 .00 2 .66e- 33 8 . Bge-02 1. 330 2 .2 1 292 .25 

SH GAM 6.35 2 . 76e - 4 9 1. 33 e-07 0.7 86 1.13 2 93 .09 



207 PINKWINR Pink salmon 
Windy Right, Lower Cook Inlet, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus gorbuscha 
Recruit units: Numbers of fish (Age 2) Stock units: Numbers of fish 
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RK LOG 2 . 7 1 
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BH GAM 2 . 50 

SH LOG 2. 71 
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BETA/K GAMMA 

NA NA 
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208 CHUMCAK Chum salmon 
Central Alaska
 

SALMONIFORMES Salmonidae Oncorhynchus keta 
Recruit units: Thousands (Age NA) Stock units: Thousands fish 
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Lag (years) Recruits 

ALPHA BETA/K GAMMA SIGMA/NU C. V. -L OGLIK
 

LOG 5 . 91 NA NA 0.278 0 .28 4 71 . 358
 

GAM 5 . 9 1 NA NA 13 .500 0 .273 7 1 . 059
 

PW LOG 5.50 0. 0781 NA 0 .2 7 6 0 . 281 71 . 002 

PW GAM 5 .46 0 . 08 48 NA 13.7 00 0 .2 70 7 0 . 664 

RK LOG 7. 97 0 . 4410 NA 0 . 29 1 0 . 297 73 . 035 

RK GAM 8 .29 0 . 4560 NA 12 . 60 0 0 .282 72 . 325 

BH LOG 45 .40 0 . 1380 NA 0 . 274 0 . 280 70 .82 0 

BH GAM 40. 20 0 .1570 NA 13. 900 0 .268 70.4 06 

SH LOG 24 . 50 0.3360 1 .1 0 0 .274 0 .279 70 . 74 7 

SH GAM 19.20 0. 4680 1 . 16 14.0 00 0. 2 67 70 . 2 52 
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CHUMCBC Chum salmon 209
 

Central Coast, B.C., Canada
 
SALMONIFORMES Salmonidae	 Oncorhynchus keta 
Recruit units: Thousands (Age NA)	 Stock units: Thousands fish 
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ALPHA BETA/K GAMMA SI GMA / NU C .V . 

LOG 13 40 .00 NA NA 0 .5 15 0 .551 

GAM 13 30 .00 NA NA 4 . 13 0 0. 4 92 

PW LOG 5 3 . 80 5 . 0 3e- Ol NA 0 . 465 0 . 491 

PW GAM 75 . 60 4 .4g e - Ol NA 4 . 83 0 0 . 4 55 

RK LOG 3 .97 8 . 7 6e- 04 NA 0 . 467 0 . 494 

RK GAM 4 . 15 9 . 4ge-04 NA 4 . 78 0 0 . 4 57 

BH LOG 5 .00 5 . 0 8e+02 NA 0 . 465 0 . 491 

BH GAM 5 . 5 5 4 . 1 ge +02 NA 4 .8 40 0 . 4 54 

SH LOG 8 .48 1 . 42e+02 0 .7 0 4 0 . 4 64 0 . 49 1 

SH GAl1 6 .82 2 .67e+02 0 . 865 4 . 84 0 0. 454 
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210 CHUMFR Chum salmon 
Fraser River, B.C., Canada 

SALMONIFORMES 
Recruit units: Thousands (Age NA) 

8 o 
C\I 

0 
0 
0~ ,..'5 

U 
OJ 
a:	 8 

II) 

1961 1964 1967 1970 1973 

Year or Year Class 

Lognormal fits 

s-:0 
0	 ~' 

~ 

II) 

f ' 
'5 

a: 
U 

0	 
. .,------0 

II) 

OJ	 

. .-.----• _e---- .0 

0	 200 400 600 800 

Stock 

Autocorrelation of log residuals 

1.0 

e --_ .. . . -_ .. .. 
0 0.5 
~
 
~ I I I
 
(; 0.0 

I I II I0 
0 

~ -0.5 

-1.0 

o	 2 4 6 8 10 12 

Lag (years) 

ALPHA BETA/K GAMMA S I GMA / NU C. v . - LOGLIK 

LOG 833 .00 NA NA 0. 624 0.6 91 104. 690 

GAM 827 .00 NA NA 2 .810 0 . 59 6 1 04 . 8 60 

PW LOG 1. 58 1 .0 6e +00 NA 0.3 7 1 0 .385 97.412 

PW GAM 1. 83 1 .03e+00 NA 7 .370 0 .3 68 97 .617 

RK LOG 2 .2 1 1 .2 7e-ll NA 0 .3 72 0 .386 97 .451 

RK GAM 2 .2 1 1 .27e- ll NA 7.350 0 .369 97 . 629 

BH LOG 2 .2 1 5 .03e+ 10 NA 0 .372 0 .386 97 .45 1 

BH GMl 2 . 2 1 5 . 03 e+1 0 NA 7 .350 0 .369 97 . 629 

SH LOG 2 .2 1 5 .03e+10 1 0 .37 2 0 .386 97 . 45 1 

SH GAM 2 . 21 5 .03 e+1 0 1 7 . 350 0. 3 69 97 . 629 
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CHUMHOOK Chum salmon 211
 

Hooknose Creek, B.C., Canada
 
SALMONIFORMES 
Recruit units: Hundreds of fry (Age NA) 
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CHUMJOHN	 Chum salmon 212 
Johnstone Strait 

SALMONIFORMES Salmonidae	 Oncorhynchus keta 
Recruit units: Thousands (Age NA)	 Stock units: Thousands fish 
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ALPHA BETA/ K GAMMA SIGMA/NU C . V. -LOGLIK 
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CHUMMIN Chum salmon 213 

Minter Creek, Washington 
SALMONIFORMES Salmonidae Oncorhynchus keta 

Recruit units: Fry (Age 1) Stock units: Females 
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ALPHA BETA/K GAMMA SI GMA /NU C .V . - LOGLI K 

LOG 4 . 5ge +05 NA NA 1 . 39 0 2 . 420 193 . 47 

GAM 3 .33 e+05 NA NA 0.90B 1.050 191.97 

PW LOG 1 . 91e +03 7 .2 3e -01 NA 0 . 572 0 . 622 1B1 . 06 

PW GAM 2 .32 e+ 03 6 .Bg e -01 NA 3 . 770 0 . 5 15 1BO.21 
RK LOG 4 .97e+02 2 .63 e -0 4 NA 0 .6 57 0 .735 1B3 .00 
RK GAM 5 . 2ge+02 2 .97e-0 4 NA 2. 370 0 .650 1B3.B 2 
BH LOG 6 . 1ge+ 02 1 . 3 6e+ 03 NA 0 .622 0 . 6B7 1B2 .22 

BH GAM 6 . 9g e+02 1 . 02 e +03 NA 2 .B20 0 . 595 182 . 43 
SH LOG 4 .53 e +09 1 . 02e- 23 0 . 277 0 . 57 2 0 . 622 1B1. 06 

SH GAM 2 .76e+ 10 1 . B5e - 23 0 . 3 11 3 . 770 0 . 5 15 1BO.2 1 



214 CHUMNBC Chum salmon 
North Coast, B.C., Canada 

SALMONIFORMES Salmonidae 
Recruit units: Thousands (Age NA) 
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LOG 319.0 NA NA 0 . 4 9 5 0 .527 

GAM 3 15.0 NA NA 4 . 64 0 0. 464 

PW LOG 2 71 . 0 0. 0 3 68 NA 0. 49 5 0. 527 

PW GAM 274 .0 0 .0 318 NA 4 .650 0 . 464 

RK LOG 10.6 0 . 0 113 NA 0 . 50 1 0 . 534 

RK GAM 10.6 0.0 115 NA 4.65 0 0 .46 4 

BH LOG 11 8 . 0 2 .8 100 NA 0 . 495 0 . 527 

BH GAM 8 6 . 5 3 . 83 00 NA 4.650 0 .4 64 

SH LOG 1 2 4. 0 2 .6400 0 . 998 0 . 49 5 0 . 527 

SH GAM 11. 9 52. 2000 1.51 0 4 .6 8 0 0.4 62 

-LOGLIK 

19 0 . 7 3 

1 89 . 84 

190 .7 2 

1 89 . 83 

191. 04 

1 8 9 . 83 

190 . 7 2 

189 . 81 

1 90 . 7 2 

1 89 .71 

o 
o 



215 CHUMQCI Chum salmon 
Queen Charlotte Islands, B.C., Canada
 

SALMONIFORMES Salmonidae Oncorhynchus keta 
Recruit units: Thousands (Age NA) Stock units: Thousands fish 

ALPHA BETA/K GAMMA SIGMA /NU C . V . -LOGLIK 

LOG 51 0. 00 NFl NFl 0 . 4 6 4 0. 490 1 69 .46 

GAM 5 1 0 .00 NA NFl 4.8 50 0 .4 54 169 . 7 9 

PW LOG 7 6 . 603 . 30 e - 0 1 NFl 0 . 4 2 6 0 . 4 4 6 1 67 .3 4 

PW GAM 12 7 . 0 0 2 . 4 3e - 01 NA 5 .19 0 0 . 43 9 16 8 . 87 

RK LOG 3 . 92 2 .51e-03 NFl 0 . 420 0 . 439 1 6 6 . 98 

RK GAM 4 .3 1 2 .76e-03 NFl 5 .3 40 0 . 43 3 1 68 .5 0 

BH LOG 6 .6 5 1 . 05e+0 2 NFl 0 . 4 1 8 0 . 43 7 16 6 . 88 

BH GAM 8 .81 7 .3 3e+ 01 NFl 5.3 80 0 . 43 1 168 .4 0 

SH LOG 4 . 3 2 2 . 3 5e +02 1. 4 3 0 . 41 5 0 . 433 1 66 . 66 

SH GAM 4 . 84 2 . 14e +0 2 1. 51 5 .5 40 0 . 4 25 1 68 . 01 
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216 CHUMWVAN Chum salmon 
West Coast Vancouver Island, B.C., Canada 

SALMONIFORMES Salmonidae	 Oncorhynchus keta 
Recruit units: Thousands (Age NA)	 Stock units: Thousands fish 
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ALPHA BETA/ K GAMMA SI GMA / NU C. V. -LOGLI K 

LOG 5 .7 6e+02 NA NA 0 . 60 3 0.66 2 17 7 .1 9 

GAM 5 .8g e+0 2 NA NA 2 . 62 0 0 . 617 179 .3 7 

PW LOG 7 . 34e+01 3. 47 e-01 NA 0 .583 0 .636 176 . 35 

PW GAM 4 . 01e+01 4. 52 e - 01 NA 2.900 0.587 17 7 .98 

RK LOG 2 . 93 e+ 00 1 .56e - 03 NA 0 .585 0 .6 3 8 176 .43 

RK GAM 2. 7 8e+ 0 0 1 .41e - 03 NA 2 . 88 0 0. 58 9 178 . 05 

BH LOG 4 .60 e+0 0 1 .94e+0 2 NA 0 . 5 85 0 .6 38 176 .43 

BH GAM 3 .65e +00 2. 91 e +02 NA 2 .880 0 .589 178 .08 

SH LOG 6 .0 4e+08 2. 55 e -ll 0 . 653 0 . 583 0. 63 6 1 7 6 . 35 

SH GAM 6 . 9 4e+07 4. 11e-12 0 .548 2 .900 0.587 177 . 9 8 



- ---- -

COHOMJ:N Coho salmon	 217
 

Minter Creek, Washington
 
SALMONIFORMES 
Recruit units: Smolts (Age 1) 
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ALPHA BETA/ K GAMMA SI GMA / NU C .V . - LOGLIK 

LOG 275 00 NA NA 0 .22 0 0 .2 23 101 .01 0 

GAM 27 400 NA NA 21. 4 00 0 .2 16 100 . 900 

PW LOG 9 61 0 1 .67e -01 NA 0 .1 67 0 . 169 98.2 7 5 
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218 STROKEOADU Steelhead trout 
Keogh River, B.C. 

SALMONIFORMES 
Recruit units: Number of Adults (Age 4) 
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BETA/ K GAMMA SI GMA/NU C.V . -LOGLIK 

NA NA 0 .88 1 1. 0 80 54 . 8 66 

NA NA 1 . 520 0.81 2 55. 052 

1 .3ge+00 NA 0 .39 1 0. 406 4 9 . 1 83 

1. 35e+00 NA 6. 7 7 0 0 .384 49 . 23 6 

1.76e -13NA 0 . 44 9 0 . 473 50. 1 58 

1. 76e -13 NA 5 .380 0 . 431 50 . 08 6 

4 . 83e+1 2 NA 0 . 44 9 0 . 473 50. 15 8 

4 . 8 3e+1 2 NA 5 .380 0 . 43 1 50 .086 

4.83e+12 1 0 . 4 4 9 0.47 3 50 .1 58 

4 .8 3e+1 2 1 5 . 380 0 . 43 1 50 . 08 6 



219 STROKEOFRY	 Steelhead trout 
Keogh River, B.C.
 

SALMONIFORMES	 Salmonidae Oncorhynchus mykiss 
Recruit units: Number of Fry (Age approx. 0)	 Stock units: Number of Eggs 
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Lag (years)	 Recruits 

ALPHA BETA/K GAMMA SIGMA/NU C .V. - LOGLI K
 

LOG 8 . 3 7e+0 4 NA NA 0 . 7 44 0 . 8 59 85 . 266
 

GAM 8 . 5ge+0 4 NA NA 1 . 800 0 .7 4 5 8 5 . 913
 

PW LOG 5.15e-01 8 . 53e -01 NA 0 . 528 0 .5 67 82 .8 69 

PW GAM 3 .2ge - 02 1 . 05e+ 00 NA 4 .37 0 0 .478 82 .442 

RK LOG 8 . lle -02 1. 5I e -07 NA 0 . 522 0 . 560 82 . 7 94 

R.K GAM 6 . 54 e-02 1 . 60e - 0 9 NA 4 .3 60 0 . 47 9 82 . 454 

BH LOG 8 . 17e -0 2 5 .57e+ 06 NA 0 . 523 0. 56 1 82 .8 05 

BH GAM 6 . 54e- 02 6 .75 e+08 NA 4 . 3 60 0. 479 82 .45 4 

SH LOG 7 . 43e -02 3 .5 1e+06 2 . 71 0 . 51 9 0. 555 82 . 7 42 

SH GAM 6 .67e-02 5 .64 e+ 06 3. 2 6 4. 37 0 0 . 47 8 82.442 



STROKEOSMO Steelhead trout 220 
Keogh River, B.C. 

SALMONIFORMES Salmonidae Oncorhynchus mykiss 
Recruit units: Number of Smolts (Age approx. 4) Stock units : Number of Eggs 

0 
0 
0 
I' 

.~ .-
::l 

t 
Q) 

a: 
0 
0 
0 

- .' 

co '.- . ..... . 

1976 1977 1978 1979 1980 1981 1982 

0 
0 
0 
co

.i!l 
'5 
t 
Q) 

a: 0 
0 
0 
C\J 

0 

1.0 

c 
.Q	 O.S 
ro 
~ 

0 .0 0 o 
0 

~	 -O.S 

-1.0 

Year or Year Class 

Lognormal fits 

'*7. :1-

0 S"1Qi'S 1.5*1Qi'6 2.5*1 Qi'6 

Stock 

Autocorrelation of log residuals 

I 
I I I 

- -- - . .. . _

0 2 3 4 S 

Lag (years) 

ALPHA BETA/K GAMMA SIG MA/NU C. V . -LOGLIK 

LOG 6 .67e+0 3 NA NA 0.1000 0 .1000 55 . 433 

GAM 6 . 67e+03 NA NA 99. 50 00 0 . 1000 55 .45 2 

PW LOG 1 .23 e +03 1. 21e - 01 NA 0.0669 0. 0669 52. 605 

PW GAM 1.2 1e +03 1.22e-01 NA 22 8 . 00 00 0 .0662 52.542 
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SOCKADAM Sockeye salmon 221
 

Adams Complex,B.C., Canada
 
SALMONIFORMES 
Recruit units: Millions (Age 4) 
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SOCKBIRK	 Sockeye salmon 222 
Birkenhead River, B.C., Canada 

SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions (Age 4)	 Stock units : Millions of fish 
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223 SOCKBLA Sockeye salmon 
Black Lake, Alaska 

SALMONIFORMES 
Recruit units: Thousands of fish (Age 5) 
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SOCKBRA Sockeye salmon 224 
Branch River, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Millions of fish (Age 5) Stock units: Millions of fish 
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225 SOCKBRIS Sockeye salmon 
Bristol Bay, Alaska 

SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions of fish (Age 5)	 Stock units: Millions of fish 
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226 SOCKCHI Sockeye salmon 
Chignik Lake, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Thousands of fish (Age 5) Stock units: Thousands of fish 
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ALPHA BETA/ K GAMMA S IG MA / NU C .V . - LOGLIK 

LOG 5 .53 e +02 NA NA 0.3 47 0 .358 11 2 .4 9 

GAM 5. 53e +02 NA NA 8. 48 0 0 . 3 43 112 . 63 

PW LOG 5 .53e+ 02 1 . 0 0e-2 0 NA 0 .3 47 0 .3 58 11 2. 49 

PW GAM 5 . 53e +02 1. 00e -20 NA 8 . 480 0. 3 43 11 2 . 63 

RK LOG 5.0 2 e +00 2 . 96e- 03 NA 0.37 9 0 .393 11 3 . 97 

RK GAM 4. 90e +0 0 2 . 8 ge - 03 NA 7. 1 50 0. 374 11 4 . 14 

BH LOG 7 .87 e +08 7.03 e -07 NA 0 .3 47 0 .358 112 . 4 9 

BH GAM 7 . 87 e +08 7 .03e-07 NA 8 .4 80 0 .34 3 11 2 . 63 

SH LOG 7. 52e +09 5 . 06 e- 0 6 1. 2 4 0.3 3 1 0. 34 0 111.67 

SH GAM 6 . 4 3e +09 4 .20e-0 6 1. 22 9 . 1 90 0 . 3 30 111. 92 

0 
~ 0 
::J (0 

U 
Q) 

II 
0 
0 
C\J 

0 

a 200 400 600 800 

Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 
density functions 

~ 
~ ~ 
Q) 0 
II 0c: 0 " 

o 
c.i 

o 200 400 600 800 

Recru its 



0 

SOCKCHIK Sockeye salmon	 227 
Chilko River, B"C", Canada 

SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions (Age 4)	 Stock units: Millions of fish 
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228 SOCKCOL Sockeye salmon 
Columbia River, Washington 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Thousands of fish (Age 4) Stock units: Thousands of fish 
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SOCKEGl Sockeye salmon 229 
Egegik, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Millions (Age 5) Stock units : Millions of fish 
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SOCKEG2 Sockeye salmon 230
 

Egegik River, Alaska
 
SALMONIFORMES 
Recruit units: Millions of fish (Age 5) 
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PW GAM 2 . 75e+00 5 . 91 e-0 1 NA 1 . 97 0 0 . 7 12 27 . 249 

RK LOG 4 . 90e+ 00 2 . 56e-0 1 NA 1 .010 1 . 330 31. 451 
.~RK GAM 4. 26e+00 3 . 47e- 0 1 NA 1 .850 0 . 735 27.84 2 ioro 
t:: 0BH LOG 7 . 28e+0 0 9 .16e-0 1 NA 1 .00 0 1 .310 3 1 .3 47 0 
~ s:BH GAM 5 .43e +00 1 .1 1e+ 00 NA 1 . 890 0 . 728 27 .6 43 

U 
SH LOG 7 .2 4e +05 1 .4 7 e -1 2 0 . 451 0 .983 1 .280 3 1 .0 58 c 0 

Ol 0 ro
E o

SH GAM 2 .36 e +05 8 .5 2e -13 0.4 09 1 .970 0 .7 13 27.24 9 ffJ 
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Year 

.. .. . '. .. l!) 

o 



231 SOCKFUCl Sockeye salmon 
Fulton river, Channel 1, B.C., Canada 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units : Millions of fry (Age 1) Stock units: Millions of eggs 
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232 SOCKFUC2 Sockeye salmon 
Fulton river, Channel 2, B.C., Canada 

SALMONIFORMES 
Recruit units: Millions of fry (Age 1) 
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Salmonidae	 Oncorhynchus nerka 
Stock units: Millions of eggs 
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ALPHA BETA/ K GAMMA S IGMA/NU C .V . -LOGLI K 

LOG 7.0 0e+ 01 NA NA 0 . 52 9 0 .56 8 83.136 

GAM 6.82 e +0 1 NA NA 4 .5 10 0 . 47 1 81.782 

PW LOG 3. 78e+00 5 .71 e- 01 NA 0 . 470 0 .498 8 1 . 133 

PW GAM 2 .44e+ 0 0 6. 52e- 0 1 NA 6 .080 0 . 40 5 79. 076 
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SH GAM 1 . 05e+ 04 3 . 80e-11 0 . 349 6 .080 0 . 40 5 79 . 076 



233 SOCKFULT Sockeye salmon 
Fulton river, B.C., Canada 

SALMONIFORMES 
Recruit units: Millions of fry (Age 1) 
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ALPHA BETAIK GAMMA S IGMA/NU C . v . - LOGLIK 

LOG 3 5 .300 NA NA 0 . 352 0 . 363 85. 271 
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SOCKHFLY Sockeye salmon 234
 
Horsefly River, B.C., Canada
 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Millions (Age 4) Stock units: Millions of fish 
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SOCKIGU	 Sockeye salmon 235 
Igushik River, Alaska 

SALMONIFORMES	 Salmonidae 
Recruit units: Millions of fish (Age 5) 
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LOG 0. 5 40 NA NA 0. 928 1 .17 0 6 .5567	 Q) 
Cl 

GAM 0 .50 4 NA NA 1 . 530 0 . 80 9 5 . 87 62 ~ ~ 

PW LOG 0.7 0 0 0 . 1 45 0 NA 0 . 916 1 .15 0 6.28 58 

PW GAM 0 .603 0.09 90 NA 1 . 550 0 .80 4 5 . 73 0 4	 q 
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.~ RK GAM 9.620 4 .53 00 NA 1 .37 0 0.8 54 7 .3 420 (ij 10 
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Cl 0
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SOCKKAR Sockeye salmon 236 
Karluk River, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Thousands (Age 5) Stock units : Thousands of fish 
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ALPHA BETA/K GAMMA S I GMA / NU C.V . -LOGLIK 

LOG 2 . 1 4e+03 NA NA 0 .533 0 . 574 51 5 . 56 

GAM 2. 13e+0 3 NA NA 3 .7 50 0 .5 16 51 6. 2 9 

PW LOG 2 .8 1 e+02 2 .97e-0 1 NA 0 .5 17 0 . 5 54 513 . 63 

PW GAM 2.35e+ 02 3 .2 3e - 01 NA 4 .050 0 . 49 7 513.74 
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SH LOG 2.11e+ 07 1 .15e-07 0 . 7 0 3 0 . 517 0 . 55 4 513 .6 3 

SH GAM 1 .3ge+ 07 9 .0 1 e - 0 8 0 .6 77 4.050 0 . 497 513.74 



SOCKKVIC Sockeye salmon 237
 

Kvichak River, Alaska
 
SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Thousands (Age 4) Stock units: Thousands of fish 
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ALPHA BET AI K G ~{MA SIG MA/NU C . V. - LOG LIK 
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GAM 1 .30 e+ 0 4 NA NA 0. 683 1 . 2 10 2 60. 37 
PW LOG 5 .37e+00 9 .0ge-0 1 NA 0 .9 11 1 .1 40 2 47 .73 
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SOCKNAKl Sockeye salmon 238
 
Naknek-Kvichak, Alaska
 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units : Millions (Age 5) Stock units: Millions of fish 
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SOCKNAK2 Sockeye salmon	 239
 
Naknek River, Alaska
 

SALMONIFORMES 
Recruit units: Millions of fish (Age 5) 

Salmonidae Oncorhynchus nerka 
Stock units : Millions of fish 
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SOCKNUSH Sockeye salmon 240 
Nushagak, Alaska 

SALMONIFORMES 
Recruit units: Millions (Age 5) 
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SOCKNUY Sockeye salmon 241
 

Nuyakuk River, Alaska
 
SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions of fish (Age 5)	 Stock units: Millions of fish 
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242 SOCKPNKC Sockeye salmon 
Pinkut Channel, B.C., Canada 

SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions of fry (Age 1)	 Stock units: Millions of eggs 
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ALPHA BETA/ K GAMMA SIGMA /NU C .V . - LOGLI K 

LOG 33.80 0 NA NA 0 . 6 1 6 0 . 67 9 72 . 530 
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SOCKPNKT Sockeye salmon 243
 

Pinkut Creek, B.C., Canada
 
SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Millions of fry (Age 1) Stock units: Millions of eggs 
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SOCKSK2 Sockeye salmon 
Skeena River, B.C., Canada 

SALMONIFORMES 
Recruit units: Fish (Age 4.5) 
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SOCKSKEE Sockeye salmon 245
 
Skeena River, B.C., Canada
 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Thousands (Age 4.5) Stock units : Thousands of fish 
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ALPHA BETA/ K GAMMA SIGHA/ NU C . V. - LOGLI K 

LOG 1 470 .00 NA NA 0 .606 0 . 66 6 3 61 . 19 

GAM 14 5 0 . 0 0 NA NA 3 . 110 0 . 5 67 3 60. 59 

PW LOG 19 . 40 6 . 7 ge -O l NA 0 . 471 0 . 499 34 9 . 87 

PW GAM 1 8 . 00 6 .9 0e - 01 NA 4 .940 0 .450 34 9 .2 7 

RK LOG 3 .82 6 .41e-04 NA 0 .463 0.489 349 .08 
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BH LOG 4 . 0 9 1. OOe +03 NA 0 . 4 65 0 . 492 3 49 . 30 
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SH LOG 3 .20 1 . 25e+0 3 2 .30 0 .46 2 0 .4 87 34 8 .92 

SH GAM 3 .09 1. 26e+0 3 2 . 71 5 . 150 0 .4 4 1 348 . 28 
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SOCKSTEL Sockeye salmon 246
 
Stellako River, B.C., Canada
 

SALMONIFORMES 
Recruit units: Millions (Age 4) 
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ALPHA BETA/ K GAMMA S I GMA / NU C.V. -LOGLIK 
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Salmonidae Oncorhynchus nerka 
Stock units: Millions of fish 
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SOCKSTUA Sockeye salmon 247 

Early Stuart Complex, B.C., Canada 
SALMONIFORMES 
Recruit units: Millions (Age 4) 
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ALPHA BETA/K GAMMA SIGMA /NU C . V. -LOGLIK 
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SOCKTOG Sockeye salmon 248 
Togiak River, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units: Millions of fish (Age 5) Stock units: Millions of fish 
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ALPHA BETA/K GAMMA S IGMA/ NU C .V . - LOGLIK 
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SOCKUGl Sockeye salmon 249
 
Ugashik, Alaska
 

SALMONIFORMES 
Recruit units: Millions (Age 5) 
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Year or Year Class
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SOCKUG2 Sockeye salmon 250 
Ugashik River, Alaska 

SALMONIFORMES 
Recruit units: Millions of fish (Age 5) 

Salmonidae Oncorhynchus nerka 
Stock units: Millions of fish 
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251 SOCKUPNK Sockeye salmon 
Upper Pinkut Creek, B.C., Canada 

SALMONIFORMES Salmonidae	 Oncorhynchus nerka 
Recruit units: Millions of fry (Age 1)	 Stock units: Millions of eggs 
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ALPHA BETA/K GAMMA SI GMA / NU C.V . -LOGLIK 

LOG 9 . 410 NA NA 0 . 409 0 . 427 24 .1 44 

GAM 9 . 490 NA NA 5 .57 0 0 . 424 24 .7 30 

PW LOG 0 . 326 8 .64e -Ol NA 0.312 0 . 31 9 21 .69 7 
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SOCKWOOD Sockeye salmon 252 
Wood River, Alaska 

SALMONIFORMES Salmonidae Oncorhynchus nerka 
Recruit units : Millions of fish (Age 5) Stock units: Millions of fish 
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Year or Year Class
 

Lognormal fits
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ALPHA BETA/K GAMMA SIGMA / NU C .V. -LOGLIK 
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CHNKCAN Chinook salmon 253
 
Wild Canadian Coastwide
 

SALMONIFORMES	 Salmonidae Oncorhynchus tshawytscha 
Recruit units : Thousands (Age 4)	 Stock units : Thousands of fish 

ALPHA BETA/K GAMMA SI GMA /NU C . V . - LOGLI K 

LOG 1 . 7 2e+ 03 NA NA 0 .153 0 . 15 4 1 8 1. 53 

GAM 1 . 72e+ 03 NA NA 4 2 .700 0,153 1 8 1. 55 

PW LOG 1 . 72e+03 1. 00e - 20 NA 0. 1 53 0 . 1 5 4 1 81 .5 3 

P~l GAM 1 . 7 2e +0 3 1. 00e - 20 NA 4 2 . 700 0 .1 53 18 1. 55 

RK LOG 2 .03e +0 1 4 . 21e- 03 NA 0. 1 54 0 .1 55 18 1 . 6 1 

RK GAM 2.03 e +0 1 4 . 2 1 e- 0 3 NA 4 2. 60 0 0.1 53 181. 61 

BH LOG 4 . 0 6e+ 09 4 . 23e- 07 NA 0 . 1 53 0 . 1 54 1 81 .5 3 

BH GAl1 4. 0 6e+ 0 9 4. 2 3e - 07 NA 4 2 . 7 0 0 0 . 153 181. 55 

SH LOG 2 . 4 6e +1 0 2 . 82 e - 0 6 1. 2 0. 1 48 0 .1 4 9 180 . 63 

SH GAM 2. 46 e +10 2.8 2e-06 1. 2 4 2.600 0 .1 53 1 8 0 .6 3 
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254 ASALBEC Atlantic salmon 
Bec-Scie River
 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units : Number of Smolt (Age 3) Stock units: Number of Eggs 
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ALPHA BETA/ K GAMMA S IGMA / NU C.V. -LOGLI K 

LOG 3 . 82e +03 NA NA 0 .2 43 0 . 2 47 41 .11 8 

GAM 3 . 8 1e +03 NA NA 17 .9 00 0. 23 6 41. 01 7 

PW LOG 2 . 17 e +0 1 4 .1 6e- 01 NA 0 . 20 1 0 .203 40 . 1 67 

PW GAM 2 . 32 e +0 1 4 . 10 e - 0 1 NA 27 . 400 0. 19 1 3 9 . 9 41 

RK LOG 2 .56e- 02 1 . 9 6e - 0 6 NA 0 .2 12 0 . 2 1 5 40.43 7 
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SH LOG 1 . 28e+ 0 5 3 . 47e-07 0 . 58 4 0 . 201 0. 203 40 .1 67 

SH GAM 1 .4 4e+05 3 .70e - 07 0.5 90 27 . 40 0 0 . 191 39 .94 1 



255 ASALGIR2 Atlantic salmon 
Girnock Burn, Scotland 

SALMONIFORMES 
Recruit units: Numbers of parr (Age 0+) 
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256 ASALGIR3 Atlantic salmon 
Girnock Burn, Scotland 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units: Numbers ot parr and smolt (Age 1+) Stock units: Thousands of eggs 
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257 ASALGIRN Atlantic salmon 
Girnock Burn, Scotland 

SALMONIFORMES Salmonidae	 Salmo salar 
Recruit units: Number of Migrant parr (Age 3)	 Stock units: Thousands of eggs 
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258 ASALLCR Atlantic salmon 
Little Codroy River, Canada 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units : Number of Smolts (Age 2.5) Stock units : Thousands of eggs 
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ALPHA BETA/ K GAMMA SIGMA /NU C.V. -LOGLIK 

LOG 90 4 0 . 0 NA NA 0 .2570 0.2620 63 .962 
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0 

ASALMAR Atlantic salmon 
Margaree River 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units : Number of fish (Age 5) Stock units : Number of fish 
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260 ASALMIR Atlantic salmon 
Miramichi River, N. S., Canada 

SALMONIFORMES Salmonidae	 Salmo salar 
Recruit units: Number small parr per 100 m"2 (Age 1) Stock units: Number angled large kelt 
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261 ASALPOLL Atlantic salmon 
Pollett River, Canada 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units: Number of Smolts (Age 2.5) Stock units: Thousands of eggs 
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262 ASALREST Atlantic salmon 
Restigouche River, Canada 

SALMONIFORMES Salmonidae	 Salmo salar 
Recruit units: Number small parr / 100 ml\2 (Age 1) Stock units: Number angled large salmon 

0 

co 

.l!l
's 
13 
Q) 

a: 

10 

"<t 

C\l 

1971 1973 

0 

co 

.l!l
's 
' 

10 

u 
Q) 

a: "<t 

C\l ;r ' 
i" 

.r 
0 

0 1000 

Autocorrelation of log residuals density functions 
1.0 

c 
.Q 
iO 

0.5 

~ 
(; 
u 
0 

0.0 

~ -0.5 -. -. . . . . . . . . 

-1 .0 

0 

ALPHA 

LOG 5 .66e+ 0 0 

GAM 5.62e+00 

PW LOG 4.24e - 02 

PW GAM 4 .27e- 02 

RK LOG 3 . 11e-0 3 

RK GAM 3 . 1 ge - 03 

BH LOG 3 . 63 e - 0 3 

BH GAJ1 3 . 68e-0 3 

SH LOG 3. 67e +02 

SH GAM 3 .77e+ 02 

2 

BETA/K 

NA 

NA 

6 . 0 ge-01 

6 .08e- 0 1 

1 .47e-04 

1 .5 6e-04 

3 .47e+03 

3 . 34e+03 

8 .37 e- 11 

8 .46e-ll 

0 
0 
0 (J) 
Lll OJ 

iii I'-. 
U 
(fJ 

0 
0 
0 
C') .><: 

o 
.9 

Cl 
g 
.l!l
'2 

Lll 

"<t 

0 
0 
0 

en o 
Q) 

a: 
C') 

1975 1977 1979 1981	 800 2000 3000 5000 

Year or Year Class	 Stock (log scale) 

Lognormal fits	 Gamma fits 
0 

. . . . co 

.l!l	 10

'2 
o 

",' Q) "<ta: 
;r'C\l 

i" 
.r 

0 

2000 3000 4000 5000	 0 1000 2000 3000 4000 5000 

Stock Stock 

Lognormal ( -- ) and Gamma ( - - - - ) 

co ..' 0 
..... . . 

10 
c::i 

~ 
:l
13	 

vI 
Q) 0I II I 
a: 
0:	 C\l 

0 

0 

4 6 

Lag (years) 

GAMMA SI GMA / NU C .V . 

NA 0 . 4 8 1 0 . 5 10 

NA 4 .780 0 .457 

NA 0. 2 92 0 . 2 99 

NA 12. 500 0 . 283 

NA 0 . 3 1 5 0 .3 2 3 

NA 11. 000 0 . 30 2 

NA 0 .307 0 . 3 14 

NA 11.500 0 .2 95 

0 . 3 91 0 .2 92 0 .299 

0 . 3 92 12 .500 0 .2 83 

0 

8 0 2 4 6 8 

Recru its 

-LO GLIK 

2 5 . 3 5 4 

2 5 . 17 7 

19.883 

19.68 1 

20.686 

20 .392 

20 . 406 

20.12 7 

1 9 . 883 

19 .681 



263 ASALSHEBDl Atlantic salmon 
Shelligan Burn, Section 0, Scotland 

SALMONIFORMES Salmonidae 
Recruit units : Numbers of 1 year aids per m"2 (Age 1) 
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264 ASALSHEBD2 Atlantic salmon 
Shelligan Burn, Section 0, Scotland 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units : Numbers of 2 year olds per m"2 (Age 2) Stock units: Numbers of fry per m"2 
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265 ASALTOB Atlantic salmon 
Tobique River, Canada 

SALMONIFORMES Salmonidae	 Salmo salar 
Recruit units : Number of Adults (Age 4)	 Stock units: Thousands of eggs 
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ALPHA BETA/ K GAMMA SI GMA / NU C.V. -L OGLIK 

LOG 14300 .0 0 NA NA 0 . 7 6 6 0 . 893 93 .8 5 2 
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266 ASALTRI Atlantic salmon 
Trinite River 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units: Number of Smolt (Age 3) Stock units: Number of Eggs 
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267 ASALWARM Atlantic salmon 
Western Arm Brook 

SALMONIFORMES	 Salmonidae 
Recruit units: Number of fish (Age 6) 
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268 ASALWARMSMO Atlantic salmon 
Western Arm Brook
 

SALMONIFORMES Salmonidae Salmo salar 
Recruit units: Number of Smolt (Age approx. 4) Stock units: Number of Adult 
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BTROHUNT Freshwater brook trout 269 
Hunt Creek, Michigan 

SALMONIFORMES Salmonidae Salvelinus fontinalis 
Recruit units: Number of Fry (Age 1) Stock units: Number of Eggs 
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WROCKVANCON Widow rockfish 270 
W. U.S. + Canada 

SCORPAENIFORMES Scorpaenidae Sebastes entomelas 
Recruit units: Millions (Age 5) Stock units: 10"12 oocytes 
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REDGV-XIV Redfish 271
 

ICES V and XIV
 

Recruit units: Millions (Age 0) 
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REDI II Redfish 272 
North East Arctic 

SCORPAENIFORMES Scorpaenidae Sebastes mentella 
Recruit units : Millions (Age 6) Stock units : Thousand tonnes 
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REDICE Red-fish 273 
Iceland 

SCORPAENIFORMES Scorpaenidae Sebastes sp. 
Recruit units: Numbers (Age 11) Stock units: Thousand tonnes 
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274 SDOGNWATL Spiny dogfish 
Northwest Atlantic 

SQUALIFORMES	 Squalidae 
Recruit units: Mean numbers per tow (Age 2) 
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Stock References 
The numbers given in the left hand column indicate the corresponding figure number. When a number is not given, 
there is no figure for that stock (usually because of insufficient overlapping spawner and recruitment data). 
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TABLE 1. Summary statistics for each stock , listed in the standard order (i .e. sorted by order, family, scientific 

name, and ID). Fig. gives the figure number for each applicable stock (note that in some cases there is no figure for 

a stock, usually because of insufficient overlapping spawner and recruitment data). ID gives the standard ID for each 

stock. n gives the number of years of recruitment data available for each stock . SD, ac, and skew give the standard 

deviation, first-order autocorrelation, and skewness of the loglO-transformed recruitment. CV gives the coefficient of 

variation of the recruitment. Method gives the method used to estimate spawners and recruitment. 

Stock Fig. lD n SD ac skew CV Method 

AULOPIFORMES 
Synodontidae 

Saurida tumb il (Greater lizardfish) 
East China Sea LIZECHIIlA 10 0.18 0 .78 0.48 45 CPUE 

CLUPEIFORMES 
Clupeidae 

Alosa aestivalis (Blueback herring) 
Saint John River 2 BHERSTJOIl 14 0.42 0.40 -0 .32 87 COWlt 

Alosa pseudoharengus (Alewife) 
Damariscotta Lake, Maine 3 ALEl/DA.!l 8 0.07 -0 .16 -2 .27 14 COWlt 
Lake Ontario 4 ALEl/IFEO 8 0.43 0 .14 0 .24 98 RV 
Lake Ontario 5 ALEl/OIlT 8 0.43 0 .14 0 .24 98 RV 
Saint John River 6 ALEl/STJOIl 16 0 .29 0 .38 -0 .11 65 COWlt 

Alosa sapidissima (American shad) 
Connecticut River 7 ASHADCOIl 16 0 .22 0 .27 -0 .21 48 Mark-recapt.ure/Count 

Brevoortia patronus (Gulf Menhaden) 
Gulf of Mexico 8 IlEIlGULF 19 0 .20 0 .58 -0 .14 44 SPA 

Brevoortia ty rannus (Atlantic Menhaden) 
U.S . Atlantic 9 IlEliATLAli 36 0 .24 0 .37 0 .32 66 SPA 

Clupea harengus (Herring) 
Baltic areas 22 and 24 10 HERR2224 20 0 .15 0 .39 -0.07 34 SPA 
Baltic areas 25-29, 32 plus Gulf of Riga 11 HERR25-2932GOR 16 0 .16 -0 .09 -0 .71 33 SPA 
Baltic areas 28 and 29S 12 HERR2829S 16 0.21 -0 .03 0.02 49 SPA 
Baltic area 30 13 HERR30 16 0.29 0 .07 -0 .08 65 SPA 
NAFO 4-5 14 HERR4-5 23 0 .29 -0 .05 -0 .22 68 SPA 
NAFO 4R (Fall spawners) 15 HERR4Rfa 22 0.45 0 .66 0 .60 171 SPA 
NAFO 4R (Spring spawners) 16 HERR4R.sp 22 0 .50 0 .35 0 .64 143 SPA 
NAFO 'IT (Fall spawners) 17 HERR4Tfa 20 0 .39 0.67 -0 .44 75 SPA 
NAFO 'IT (Spring spawners) HERR4Tsp 22 0 .36 0 .04 -0 .58 74 SPA 
NAFO 4WX 18 HERR4\/X 20 0 .37 0 .16 -0.63 77 SPA 
Newfoundland( AB) HERRAB 14 0 .73 0 .60 -0 .28 118 SPA 
Archipelago and Bothnian Seas 19 HERRARBO 13 0.20 0 .31 -0 .07 45 SPA 
Bothnian Bay 20 HERRBOTB 16 0 .28 -0 .12 0 .61 71 SPA 
Central Coast B.C. 21 HERRCC 41 0. 34 0.1 3 0.42 98 SPA 
Newfoundland(CD) HERRCD 14 0.80 0 .57 0.16 183 SPA 
Downs stock 22 HERRDOl/li 65 0 .56 0 .77 -0.50 98 SPA 
Eastern Bering Sea 23 HERREBER 30 0 .57 0 .36 -0.82 146 SPA 
Newfoundland(EF) HERREF 14 0 .78 0 .44 0.47 197 SPA 
Georges Bank HERRGB 15 0 .56 0.58 -0.72 87 SPA 
Georges Bank 24 HERRGB2 16 0 .87 0 .61 - 1.54 89 SPA 
Gulf of Finland 25 HERRGFlli 18 0.28 -0.30 -0 .12 61 SPA 
Newfoundland(GH) HERRGH 14 0 .67 0 .09 0.37 165 SPA 
Gulf of Maine 26 HERRGII 24 0 .37 -0.21 -2 .07 57 SPA 
Gulf of Riga 27 HERRGOR 20 0 .23 -0 .28 0.22 58 SPA 
Newfoundland(I) HERRI 14 0 .70 0 .22 0.21 149 SPA 
Iceland (Spring spawners) 28 HERRIspr 24 1.01 0 .72 -1.89 91 SPA 
Iceland (Sununer spawners) 29 HERRIsum 45 0.40 0 .62 -0.36 84 SPA 
Northern Irish Sea 30 HERRIlIRS 20 0 .17 0.48 0.41 44 SPA 
Norway (Spring spawners) 31 HERRliOR 39 0.82 0 .39 0.55 268 SPA 
North Sea 32 HERRliS 41 0 .38 0 .50 -0 .81 73 SPA 
North Strait of Georgia 33 HERRliSG 41 0 .28 0 .54 -0.48 59 SPA 
North West Coast Vancouver Island 34 HERRIll/CVI 41 0.28 0 .21 -0.11 62 SPA 
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Stock Fig. ID n SO ac skew CV Method 

Prince Ruper t D istric t 35 BERRPRD 41 0.37 0.28 -0 .16 83 SP A 
Queen C harlotte Is lands 36 BERRQCI 41 0 .45 0 .31 0.12 131 SP A 
Southe rn Central Bal t ic 37 BERRSCB 16 0 .30 0 .28 -2 .49 41 SPA 
S .E . Alaska 38 HERRSEALA 34 0.4 3 0 .18 0. 35 126 SP A 
So uthern Strai t of Georg ia 39 HERRSSG 41 0.3 5 0.69 -0 .18 76 SPA 
Sout h Wes t Co as t Vancouver Island 40 BERRSIiCVI 41 0 .38 0.46 -1 .04 77 SPA 
ICES VIa (n orth ) 41 HERRVIa 21 0. 30 0 .31 0 .69 94 SPA 
ICES VIa (s outh ) a nd VIIb ,c 42 HERRVIaVIIbc 19 0. 26 0 .07 0.06 65 SPA 
Yell ow Sea or Huanghai Sea 43 HERRYS 17 0.47 -0. 39 1. 01 169 SPA 

Etru meus teres (Round herrin g) 
South Africa 1.6 SAHERR 17 0.31 0.31 -0. 29 67 SPA 

S ardin a pil chardus (Spanish sardine ) 
ICES VIIIc-IX a 44 SARDVIIIc-lXa 14 0 .19 0 .23 -0.47 42 SPA 

S ardinops sagax (Sardine) 
Sout.h Africa 45 SAPILCH 31 0.31 0 .77 0 .62 87 SPA 
South Africa 46 SAPILCHII 8 0 .18 -0 .13 0 .87 46 SPA 
California 47 SARDCAL 3 1 0 .62 0.7 5 -0. 60 10 6 SPA 
J apan-E . 48 SARDJAP 15 0.69 -0 .10 -1.46 86 SPA 
Chi le- No r t h zo ne 49 SARDIlCHILE 16 0 .26 0.23 -1 .64 44 SPA 

Spratt us s prat/u s (S pra t ) 
Bal t ic Areas 22-32 50 SPRAT22-32 16 0 .36 -0 .27 -0 .10 80 SPA 
Bal t ic Areas 26 and 28 51 SPRAT2628 20 0.4 6 -0 .07 -0 .82 76 SPA 

Engraulidae 
Engraulis capensis (S . A. An ch ovy ) 

South Africa 52 SUIlCB 18 0 .14 0.43 -0.55 31 SPA 
Engraulis encrasicolus (Anchovy) 

Bay of Biscay AIlCHDBAYB 15 0 .68 0 .28 -0 .63 103 SHOT m e tho d 
Eng rau lis mo rdax (Northern anchovy) 

Cali fornia ,53 AIlCBDCAL 25 0.37 0.37 -0.49 69 St ock Synthesis 
Engrau lis ringens (P eruvia n anch ovy ) 

P eru PAIlCH 29 0.40 0 .64 -0 .75 69 SPA 
Nort he rn /Centr al Stock P eru 54 PAIlCHIlCS 19 0 .50 0 .7 2 -1.52 65 SPA 

CYP RINIF ORMES 
Cyprinidae 

Gobio gobio (G udgeon) 
R iver Fro me, Dorset , Eng land GUDGRFRD 10 0 .38 -0.4 2 -0 .58 69 El ectro fishing 

Leu cis cus ceph alus (Chub) 
River Eden , southeast England CHUBEDEN 15 0.17 -0 .21 -0.07 39 Electro fishing 
River Stour, Dorset CHUBRSTD 20 0 .31 -0.17 0 .20 80 El ectro fishin g 

Leu cis cus leu cis cus (D ace) 
R iv er Eden , sou t heas t Engla nd DA CEEDEIl 9 0.1 3 -0.23 0 .39 31 Electro fishing 
Riv er Fr ome, Dorset, Engla nd DACERFRD 13 0.29 -0 .10 0 .22 77 El ec tro fishing 

No temigonus cr yso leucas (G olden shi ne r) 
Lake S t. G eorge, O n tario 5,5 GSHIGED 8 0 .52 -0 .25 0. 74 167 Mark r ecapture/beach seine 

Rutilus rut i lus (Roach ) 
River Frome, Dorset , En gland RDACRFRD 13 0 .30 -0 .17 -0 .17 66 El ectro fishing 
River Stour, Dorset , Engla n d ROACRSTD 12 0.19 -0 .14 0.0 7 45 El ec tro fish in g 

OECAPOOA 
Li thodidae 

P ara li th odes camtschatica (Red King Crab) 
Bristol Bay 56 RK CRABBRIS 11 0 .17 0 .34 1. 20 50 CPUE 

P ena e idea 
P en aeus esculentus (Tiger prawn) 

Ex mou t h Gulf, Western Australia 57 TIGPEXII 14 0 .20 0 .56 -0. 56 43 CPUE 
GADIFORMES 

Gadidae 
Gadus macrocephalus (Pacific cod) 

Eastern Bering Sea 58 PCODEBS 13 0 .63 -0.06 -0 .53 120 SPA 
Hecate S t rait 59 PCODHS 29 0 .21 0 .47 0 .60 55 SPA 
West Vancou ver Isl and PCODIiCVAIlI 34 0 .27 0 .67 -0 .01 61 SPA 

G adus morhua (Cod) 
NAFO 1 60 CODl 34 0 .56 0 .39 -0. 15 114 SPA 
NAFO 2J3K L 61 COD2J 3KL 31 0 .39 0 .78 -0 .58 75 SPA 
NAFO 3M 62 COD311 13 0.81 -0.17 -2.00 105 RV 
NAFO 3M COD 311VPA 27 0.55 0 .26 -0 .61 131 SPA,RV 
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Stock Fig. ID n SD ac skew CV Method 

NAFO 3NO 63 COD3HO 34 0.41 0 .85 -0.28 87 SPA 
NAFO 3P n 4R S 64 COD3Pn4RS 20 0 .29 0 .81 -0 .46 56 SPA 
NAFO 3 P s 65 COD3Ps 34 0.1 6 0 .35 -0 .47 34 SPA 
NAFO 4TVn 66 COD4TVn 44 0.21 0 .63 -0.08 47 SPA 
NAFO 4V sW 67 COD4Vsll 34 0.2 3 0.82 -0.69 46 SPA 
NAFO 4X 68 COD4X 46 0 .15 0.1 9 -0.22 34 SPA 
NAFO 5Y 69 COD5Y 8 0 .19 0.17 1.51 54 SPA 
NAFO 52 70 COD5Z 15 0 .25 .0.31 -0 .48 53 SPA 
Baltic Areas 22 and 24 71 CODBA2224 23 0 .33 0.55 -0.71 59 SPA 
Baltic Areas 25-32 72 CODBA2532 24 0.31 0.81 -0.86 59 SPA 
Celt ic Sea 73 CODCS 21 0 .36 0.18 -0 .10 94 SPA 
Faroe Plateau 74 CODFAPL 31 0 .25 0.48 -0.10 57 SPA 
Iceland 75 CODICE 41 0.1 6 0.26 0 .03 39 SPA 
Irish Sea 76 CODIS 26 0.20 -0.15 0.0 3 47 SPA 
Kat.t.egat 77 CODKAT 22 0.2 6 0.34 -0.50 55 SPA 
North East Ar ctic 78 CODHEAR 43 0.33 0 .62 -0 .11 72 SPA 
North East Ar cti c 79 CODIIEAR2 43 0 .33 0 .62 -0 .11 72 SPA 
North Sea 80 CODIIS 31 0 .26 -0 .01 0 .09 59 SPA 
Skagerrak 81 CODSKAG 14 0 .15 -0.21 0.32 37 SPA 
ICES VIId 82 CODVIId 13 0.28 0.42 0 .76 78 SPA 
I CES VIa 83 CODVIa 28 0.21 -0. 31 0 .00 50 SPA 

Melan ogrammus aeglefi nu s (Haddo ck) 
NAFO 3NO I (First part of HAD3NO) HAD3HOl 25 0 .92 0.11 0 .03 185 RV 
NAFO 3N0 2 (Se cond part of HAD3NO) HAD3H02 9 1.15 0.51 0 .64 197 RV 
NAFO 3Psl (First part of HAD3Ps) HAD3Psl 23 0 .92 0. 33 -0 .02 404 RV 
NAFO 3Ps2 (Second part of HAD3Ps) HAD3Ps2 10 0.9 8 0. 37 1.24 287 RV 
NAFO 4TVW 84 HAD4TVll 39 0 .38 0 .70 -0.41 76 SPA 
NAFO 4X 85 HAD4X 25 0 .34 0 .21 -0 .07 106 SPA 
NAFO 5Y HAD5Y 25 0 .12 0.47 2.40 38 RV 
NAFO 52 86 HAD5 Z 58 0.71 0.52 -1.03 129 SPA 
Faroe Plat.eau 87 HAD FAPL 30 0 .50 0.6 2 -1.11 73 SPA 
Ic eland 88 HADICE 30 0 .28 0 .27 -0 .43 62 SPA 
North East Arctic 89 HADIIEAR 42 0 .59 0.4 6 -0 .39 129 SPA 
North Sea 90 HADHS 32 0 .49 0 .08 -0 .06 142 SPA 
Rockall Bank 91 HADROCK 10 0.48 -0.25 -0 .22 111 MSPA 
ICES VIa 92 HADVIa 28 0 .47 -0.12 0.50 136 SPA 

Me rlan qi u» m er/angu s (Whiting) 
Celtic Sea 93 llHITCS 10 0 .27 0 .03 0 .88 74 SPA 
Irish Sea 94 llHITIS 13 0 .13 0 .15 -0 .57 27 SPA 
North Sea 95 llHITHS 32 0 .23 0.20 -0 .18 52 SPA 
I CES VIId 96 llHITVIId 15 0.25 0.34 -1.08 46 SPA 
ICES VIa 97 llHITVIa 28 0 .29 0.18 0 .38 75 SPA 

Mic rom es is t i us pou t as s ou (Blu e whiting) 
Northern ICES 98 BllHITIlA 20 0 .27 0 .26 0 .04 75 SPA 
Southern ICES 99 BllHITSA 10 0.09 0.0 6 0 .58 22 SPA 

P olla ch ius virens (Poll o ck or sa it he) 
NAFO 4VWX 5 100 POLL4VllX5 16 0. 24 0 .19 -0 .65 52 SPA 
Faroe 101 POLLFA 30 0 .21 0.57 -0 .26 47 SPA 
Iceland 102 POLLICE 26 0 .21 0.65 0 .03 48 SPA 
North East Arctic 103 POLLIlEAR 30 0.20 0.1 9 -0.20 44 SPA 
North Sea 104 POLUS 31 0 .24 0.42 -0 .17 56 SPA 
ICES VI 10 5 POLLVI 30 0 .12 0.4 6 -0. 61 25 SPA 

The ragra ch alcoqram m a (Walley e pollock) 
E. Bering Sea 106 llPOLLEBS 24 0.18 -0 .14 0 .56 47 SPA 
Gulf of Alaska 107 llPOLLGA 28 0 .42 0.27 0 .30 105 St ock Synthesis 
Japan-Pacifi c co as t of Hokkaido 108 llPOLLJAP 18 0 .20 0.8 3 0 .29 48 SPA 
East Kamchatka 109 llPOLLKAIl 12 0.25 0 .25 -1. 21 44 SPA 
West Bering Sea 110 llPOLLllBS 8 0 .58 0 .33 -1. 85 67 SPA 

Tris opt erus esm arkii (N orway pout) 
North Sea 111 IlPOUTIlS 12 0.31 0 .21 -0 .58 60 SPA 

Merlucciidae 
M erluccius bilin eari s (Silver hake ) 

NAFO 4VWX 112 SHAKE4VllX 20 0 .19 0 .27 0 .85 54 SPA 
NAFO 52e 113 SHAKE5Ze 34 0. 53 0 .80 -0.3 0 95 SPA 
Mid Atlantic Bight 114 SHAKEIlAB 34 0.46 0.8 9 0.27 110 SPA 
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M erl u cci us ca pen si s (S .A. Hak e) 
Sou t h Afri ca 1.6 115 SAHAKE 20 0 .14 0 .49 0 .38 34 SPA 
Sou th Afri ca South Coast 116 SAHAKESC 12 0.09 0.15 -1.86 19 SPA 

M erl u cciu s gayi (Pe ru via n hake ) 
Chi le- Femal es in No rthern zone 117 HAKEFCHILE 14 0.11 0 .63 1.4 1 29 SPA 
Peru 118 HAKEPERU 10 0 .22 0 .12 0.0 9 57 SPA 
Chi le - South Cen t ral zo ne 119 HAKESCCHILE 16 0 .10 -0 .04 0 .55 26 SP A 

M erlu cci u s mer/u ccius (Hak e ) 
J abuka Pit , Adriatic Sea 120 HAKEJAB 26 0 .31 0.05 - 1.5 7 53 CPU E 
ICES IVa,Vla,VII,VIIIa a nd VIIIb 121 HAKEBA 13 0.06 -0 .16 0 .51 15 SPA 
ICES VIII a, VII Ib , VII , VI and IV northwa rd s 
ICES vine and IXa 

122 
123 

HUEBOR 
HAKES A 

14 
8 

0 .10 
0 .21 

-0 .19 
0.5 6 

-0 .17 
-0 .71 

22 
42 

SPA 
SPA 

ICES VIIIc and IXa 124 HAKESOU 9 0.4 2 0 .50 -1.27 60 SPA 
M erl ucc ius produ ct us (P acific hake) 

W . US . + Ca nad a 125 PHAKEVABCOB 32 0 .51 0 .06 0.34 138 Stock Synthesis 
Phycidae 

Uroph ys i cs ch uss (R ed hake ) 
NAFO G ulf of Maine, N. Georges Bank 126 RHAKE5ZY 13 0 .22 0 .49 -0 .84 44 SPA 
NAF O S. Ne w England 127 RHAKESBE 15 0 .97 0 .07 1.00 183 SPA 

Urophys i cs t en uis (Whit e hak e ) 
NAFO 4T 128 WHAKE4T 17 0.1 6 0.8 3 0.92 43 SPA 

LOPHIIFORMES 
Lophiidae 

L oph iu s pi s cato riu s (M onk fish ) 
ICES VII b- k and VIIIa,b . 129 1I01lK7. 8 6 0 .26 0.52 0.11 59 S PA 

OPH1OIIFORMES 
Ophidiida e 

G eny pte ru s cape n sis (Kingklip) 
South Africa 1.3-1.4 SAKIBGKLIP 8 0 .37 0 .12 -2.4 8 43 SPA 

P ER CI FORMES 
Ammodytidae 

A m m od yt es m arin us (Sandeel) 
Nor t he rn North Sea 130 SEELBBS 14 0 .30 -0 .0 1 0 .47 77 SPA 
Sh etland 131 SEELSHET 16 0.34 0.53 -1. 37 55 SP A 
Sou t he rn North Sea 132 SEELSBS 14 0 .35 -0 .46 -0 .16 75 SP A 
ICES VIa 133 SEELVI 10 0. 24 -0 .01 1.1 3 69 SP A 

Carangidae 
Tra ch.uru s capensis (Ca pe hors e mackerel) 

South Africa 1.3-1.5 134 SAHIIACK 17 0.37 0.7 0 -0. 85 63 SP A 
Tr a ch urus tr a ch uru s (Hors e mackerel) 

Western ICES 135 IIACKHWS 9 0 .69 -0 .18 1.10 226 SPA 
ICES VIIIc and IXa 136 IIACKVIIlcIXa 8 0. 21 0. 26 0 .55 53 SP A 

Lactariidae 
L ac tari u s la ct ariu s (Fa lse trevallv ) 

G ulf of T ha iland 137 TREVALLY 8 0 .68 0 .08 -0.4 9 126 CP UE 
Lutjanidae 

L wtj an u» s yn ag ris (S ilk Snapper) 
Zon e B - Cuba 138 SIIAPPSWCUBA 17 0 .24 0 .64 -0.7 6 47 SP A 

Mugilidae 
M ug i l ceph alus (Grey mullet ) 

Tai wan 139 GIlULTAI 10 0 .27 0.16 -2 .02 42 SPA 
P ercidae 

P erea ji avesc ens (Yellow perch) 
Red Lakes , Mirm esota YPERREDL 19 0 .44 0.31 0.82 124 gillne t CP UE 
Sa va nne Lak e . Ontario YPERSAVL 12 0 .54 0 .43 0.4 1 110 Seine 

P erea fiu viatilis (Eurasian p erch ) 
Lake Ijs sel , t he Ne t herlands 140 EPERCHI J S 24 0 .80 0 .07 -0 .36 128 SP A, RV 
W indermere , north and so u t h basins EPERCHWIBD 35 0.53 0.28 -0 .72 106 Research t raps 

St izos te dio n lu ci operca (Pi keperch) 
Lak e Ijssel , th e Netherl ands 141 PPERCHIJS 24 0 .59 0 .27 0 .25 136 SPA ,RV 

Sti z ost edi on vit reum [W all eye] 
Lak e Erie , New Yor k WALLERIE 1-1 0.4 2 -0 .30 -1.29 70 gill n et CPUE 

Esc anaba Lake , Wi scon sin WALLESCL 22 0.4 8 -0.11 -0 .63 81 Mark-re capture 
Red Lakes, Mirmesot a WALLREDL I S 0 .35 -0.18 -1.03 65 gillnet CP UE 

Sava nne Lak e, Ontario WALLSAVL 12 0 .66 -0 .54 0.52 Ii] Sein e 
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Scombridae 
Scomber japonicus (Chub mackerel) 

Sou thern California 142 CKACKCAL 37 0.57 0 .61 -0 .84 103 SPA 
So uth Afri ca 1.6 CKACKSA 27 0.5 8 0 .52 -0.25 147 SPA 

S com ber scombrus (M ac kere l) 
NAFO 2 to 6 143 KACK 2-6 29 0 .54 0 .66 -0 .44 100 S PA 
Western ICES 144 KACKWS 19 0 .29 -0 .07 -0 .97 50 SPA 

Th sin av u s albacares (Yell owfin t una) 
Eastern Pacific Ocean 145 YFIIlEPAC 26 0.1 3 0 .45 0 .07 29 SPA 

T hunnus m ac coyii (Southern b luefin tuna ) 
Pacific 146 SBTUI/A 27 0.10 0. 57 -0.84 22 S PA 

Sparidae 
Taius tu rnijron s (Yell ow sea bream ) 

East Chi na Sea 147 SBREAKCH 8 0 .10 0. 34 0.12 24 C P UE 
Stromateidae 

P eprilus triaca nthus (Butterfi sh ) 
NAFO 5 and 6 BUTTER56 19 0 .30 0 .47 -0 .12 67 RV 

PLEURONECTIFORMES 
Paralichthydae 

P aral ichthys dentat us (S urruner floun der) 
Mid dl e Atlantic Bigh t 148 SFLOUIlDKAB 10 0 .23 0 .46 -1. 13 44 SPA 

Pleuronectidae 
E ops etta jordani (Petrale sole) 

Sou thern B .C. , Canada 149 PSOLEBC 20 0 .27 0 .70 -0.07 61 CPU E 
H i ppoglo3Soid es platess oid es (American plaice) 

NA FO 3LN O 150 AKPL3LIlO 26 0 .10 0 .85 0 .14 22 SPA 
NA FO 3Ps AKPL3P s 19 0 .11 0 .65 1.2 4 29 SPA 
NAFO 4V AKPL4V 20 0 .61 0 .17 -2.33 84 RV 
NAFO 5Y Z 15 1 AKPL5 YZ 12 0 .20 0.25 0 .67 51 SP A 

H i ppoglos s us steno lepis (Pacific h ali bu t ) 
Pacific 152 PHALCAI/US 47 0 .16 0 .88 0 .17 38 SPA 

Lepid ops etta bilineata (Rock sole) 
Pacific 153 RSOLEBC 24 0 .34 0 .66 -0. 53 69 C P UE 

Lim an da aspera (Yello wfin so le) 
E . Bering Sea 154 YSOLEEBS 14 0 .22 0 .54 -0 .13 47 S PA 

L imanda f errugin ae (Yellow tail flounder) 
NAFO 3LNO 155 YELL3LIlO 19 0 .25 0 .36 -2.1 4 41 SPA 
NA F O 5Z 156 YELL5Z 21 0.36 0. 50 0.1 3 81 SPA 
So u t he rn New En glan d 157 YELLSIlE 21 0.47 0 .42 -0.05 109 SPA 

P arop hry s »e tu lu » (E ng lis h so le) 
Hecate S trai t ESOLEHSTR 19 0 .16 0 .55 -0.52 36 SPA 

Pl euronect es platessa (P laice) 
IC ES VIId 158 PLAIC7d 12 0 .15 0 .28 1.06 44 SPA 
IC ES VIle 159 PLAIC7e 16 0.22 0.42 -0 .15 5 1 SPA 
Celtic Sea 160 PLAICCS 15 0 .23 0 .29 -0 .53 45 SPA 
IC E S IIIa 161 PLAlClIIa 14 0. 19 0 .45 0.25 45 SPA 
Irish Sea 162 PUlClS 29 0 .15 0 .28 -0 .27 33 SP A 
K a t t egat 163 PLAICKAT 23 0 .40 0 .76 -0. 01 87 SPA 
North Sea 16 4 PUlCIlS 35 0. 18 0 .37 0 .66 49 SP A 
Skagerrak 165 PUl CSKAG 12 0 .20 0.27 0.84 54 SPA 

R ein h ardiius hippogloss oides (Greenland halibut] 
North East Ar ct ic 166 GHALI/ EAR 22 0.08 0 .64 1.16 20 SPA 
IC E S V and XI V 167 GHALV-llV 15 0.09 0 .50 0 .80 23 SPA 

S cophthalmidae 
L epi dorh omb us whiffiago nis (Megrim) 

ICES VII and VIIIa ,b 168 KEG7-8ab 8 0 .12 0 .59 0 .87 30 SPA 
IC E S VIIIc and IXa 169 KEG 8c9a 6 0.45 -0.4 5 0.89 132 SP A 

Soleidae 
So lea vu lgaris (S ol e) 

Ce ltic Sea 170 SOLECS 20 0 .25 0. 08 2 .81 127 SP A 
IC ES IlIa 171 SOLEIIla 7 0.14 -0. 18 -0 .66 29 SPA 
Irish Sea 172 SOLElS 23 0 .27 0. 12 0 .29 66 S PA 
Nor t h Sea 173 SOLEIlS 37 0. 35 -0 .08 -0 .06 95 S PA 
Bay of Biscay (VIII) 174 SOLEVlII 13 0.07 0 .44 -1. 21 16 SPA 
IC E S VIId 175 SOLEVIId 21 0.30 0 .51 -1.08 53 SPA 
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ICES VIle 176 SOLEVIIe 23 0 .20 0 .14 -0.44 44 SPA 
PRIONODESMACEA 

P ectinida e 
Pl acopect en m age llanicus (Sea sca llo p ) 

NAFO 5Ze SCALL5Ze 15 0 .24 0 .36 -0.40 51 SPA 
G eorges Bank 177 SCALLGB 10 0.4 5 -0 .19 0. 52 11 9 RV 

SALMONIFORMES 
Argentinidae 

Argentina s ilus (Atlantic argentine) 
4VWX ARGEIl4VIIX 17 0.84 -0 .02 -0.78 165 RV 

Esociadae 
Es ox luc ius (Pike) 

Ri ver Frome , Dor set, England PIXERFRO 8 0.1 4 -0.14 0.14 32 Electro fishing 
North Basin , W indennere Lake 178 PIXEIIIIIII 35 0 .21 0 .13 0 .03 52 S PA 
Sou th Basin , Wind ermere Lak e 179 PIKEIIIIIS 35 0. 26 0 .37 -0.27 58 SPA 

Osmeridae 
Mulloius uillo su s (C apelin) 

Iceland 180 CAPEICE 12 0.20 0 .16 -0 .17 46 SP A 
Iceland 181 CAPEICEO 14 0.23 0 .26 0 .3 4 60 RV 
Barents Se a CAPEll OR 14 0.64 0 .63 -1 .85 66 RV 

Salmonidae 
C oregonus chipe ajo rm is (L ake Whitefish) 

Lake Huron 182 LIIHFSHHUR 28 0 .46 0. 62 -0 .41 100 C PUE 
Coregonu s h oy i (Bloa t er ) 

Lake Mi chi gan 183 BLOLlHCH 11 1. 14 0 .77 -0.43 133 RV 
Coregonus lava rei u.s (Whitefish) 

Lake Con st ance, Europ e 184 IIBFSBLCIIS 19 0 .42 -0 .28 0.11 104 SPA 
Oncorhync hus qor bus cha (Pink salmon ) 

Sashin Creek , Little P ort Walter , Alaska 185 PIIIKAK 25 1 .45 -0 .19 -0.86 163 Co un t 
Prin ce W illiam So und , Alaska 186 PIIIUKPII 27 0 .35 0.07 -0. 74 66 S R 
Br own's P eak Creek , Lower Cook Inl et. Alaska 187 PIIIKBROP 24 0. 67 0.04 -1.13 109 SR 
Bruin Bay , Lower Cook Inlet , Al aska 188 PIIIKBRU 17 0. 86 0 .0 05 0.1 9 214 SR 
Central Alaska 189 PIIIKCAK 25 0. 59 0.66 -1.5 7 75 SR 
Central B. C., Ca na da 190 PIIIKCBC 16 0.22 -0 .05 0 .21 54 SR 
Desire Lak e , Lower Cook Inlet . Al aska 191 PIIIXDES 8 0. 58 -0 .01 -0 .70 10 5 S R 
Fras er R iver , B.C ., Canada 192 PIIIXFR 16 0.31 0 .21 -0 .57 60 SR 
Hooknose Creek , B. C ., Ca nada 193 PIIIKHOOK 14 0. 53 -0 .04 0 .00 103 Count 
Humpy C reek, Lower Cook Inlet, Alaska 194 PIIIKBUMP 27 0 .42 0 .01 -0 .59 96 SR 
Island Cree k , Lower Coo k Inlet, Alaska 195 PIIIXISLC 26 1.03 0 .07 -0. 08 169 SR 
J ames Lagoon , Lower Co ok Inlet , Alas ka 196 P IIlKJA KL 8 0 .4 2 0 .12 -0 .28 83 SR 
Kodi ak Area , Alaska 197 PIIIKKA 18 0.34 -0 .27 -1.41 58 SR 
No rthern section of Southeastern Alaska 198 PIIIKIISA 10 0 .24 -0.4 2 -0 .24 55 SR 
P ort Chatham , Lower Co ok Inlet , Alaska 199 PIIIXPCBA 16 0.78 -0 .42 -0. 87 17 9 SR 
P ort Di ck , Lower Cook Inlet, Alaska 200 PIIIKPDIC 27 0. 70 -0.1 4 -0 .69 124 SR 
P ort G raham , Lower Cook Inl et , Alaska 20 1 PIIIKPGRA 27 0 .44 -0 .22 0 .03 101 SR 
Rock y R iver, Lower Cook Inl et , Alaska 202 PIIIKROCK 20 0.59 -0.31 0.53 172 SR 
Seldovia , Lower Cook Inl e t , Alaska 203 PIIIKSEL 27 0.45 0 .09 -0 .20 109 SR 
Southern sec tion of Sou theas te rn Alaska 204 PIIIKSSA 10 0. 33 -0 .65 -1.09 56 SR 
Sunday Creek , Lower Co ok Inlet , Alaska 205 PIIIKSUIID 18 0 .89 -0 .06 -0. 98 148 SR 
Windy Left, Lower Coo k In le t , Alaska 206 PIIlKIIIIIL 27 0 .85 -0. 54 -0 .37 252 SR 
Win d y Right, Lower Cook Inl et, Alaska 207 PIIIKIIIIIR 27 0. 79 -0.65 -0.52 144 SR 

O n corh yn ch us ke ta (Chum salmon ) 
Ce n t ral Alaska 208 CBUMCAK 38 0 .12 0 .08 -0 .28 27 S R 
Ce n t ral Coast , B .C ., Canada 209 CBUMCBC 30 0 .23 -0.17 -0 .25 50 S R 
Fraser R iver, B. C., Canada 210 CHUMFR 14 0 .28 -0 .19 0 .01 62 SR 
Hooknose Creek , B. C. , Can ada 211 CHUMHOOK 14 0 .43 0 .16 0 .18 101 Co unt 
J ohnst on e S t rai t 212 CBUM JOHII 28 0.30 0 .00 -0 .33 6 5 SR 
Minter Creek , Washington 213 CHUMMIII 14 0 .63 -0.27 -1.07 98 Co unt 
North Coas t, B. C ., Canada 214 CHUMIIBC 30 0 .22 -0. 34 -0.5 5 45 SR 
Quee n Charlo t te Island s, B .C ., Ca n ad a 215 CHUMQ CI 25 0 .21 0. 62 -0.14 50 S R 
West Co as t Vancou ver Isl and, B .C . , Canada 216 CBUMIIVAII 25 0 .27 0. 12 0 .64 77 SR 

On corhynchus kis u ic b: (Coho salmon) 
Min te r Creek . Washingt on 217 COBOKIII 10 0 .10 -0 .10 -0.4 0 22 Co unt 

Oncorhyn ch us mykiss (Steelhead t r out) 
Keogh River , B. C . 218 STROKEOADU 7 0.41 0. 06 -0.11 95 Co u n t 
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Keogh River , B.C. 219 STROKEOFRY 7 0.35 -0.05 0.87 91 Mark recapture/Removal 
Keogh Riv er , B.C. 220 STROKEOSMO 10 0.09 0.59 0.80 23 Mark recapture/count 

On corhy n chus nerka (Sockeye salmon) 
Ad ams Co mplex, B.C ., Ca nada 221 SOCKADAM 39 1.21 -0.03 -0.08 164 SR 
Birk enhead River , B.C., Canada 222 SOCKBIRK 39 0.32 0.34 0.26 86 SR 
Black Lake, Alaska 223 SOCKBLA 17 0.26 0.14 0 .52 77 SR 
Branch Ri ver , Alas ka 224 SOCK BRA 13 0.37 0 .00 0.22 101 SR 
Bri stol Bay, Alaska 225 SOCKBRIS 45 0. 28 0 .13 0.33 74 SR 
Chigni k Lak e, Alas ka 226 SOCKCBI 17 0.16 -0.25 0.07 36 SR 
Chi lko River , B.C., Ca nada 227 SOCKCBIK 39 0 .42 -0 .19 -0 .62 80 SR 
Co lwnb ia Riv er, Washington 228 SOCKCOL 19 0.37 0.5 1 -1. 65 56 SR 
Egegik, Alaska 229 SOCKEGl 32 0 .28 0.24 0. 12 67 SR 
Egegik River , Alaska 230 SOCKEG 2 16 0.46 0 .06 -2.25 83 SR 
Fulton riv er , Channel l , B. C., Canada 231 SOCKFUCl 21 0.31 -0.05 -1.83 51 Coun t 
Fulton riv er , Chan ne l 2, B.C., Ca nada 232 SOCKFUC2 17 0.24 0.07 -1. 34 44 Coun t 
Fulton riv er , B.C., Canada 233 SOCKFULT 22 0 .16 0. 11 -0.8 5 34 Coun t 
Hor sefly Riv er, B.C., Cana da 234 SOCKBFLY 39 1.46 0 .04 0 .47 251 SR 
Igu shik Riv er , Alas ka 235 SOCKIGU 22 0.41 0 .25 -0.47 81 SR 
Karl uk River , Alas ka 236 SOCKKAR 62 0.23 0.57 -0.05 54 SR 
K vichak River , Alas ka 237 SOCKKVIC 25 0 .65 0.17 -0.12 126 SR 
Naknek-Kv ichak, Alaska 238 SOCKHAKl 32 0 .29 0.38 -0 .26 61 SR 
Naknek River , Alas ka 239 SOCKHAK2 16 0.29 -0.1 6 -1. 44 49 SR 
Nushagak, Alas ka 240 SOCKHUSB 32 0.34 0 .51 -0 .93 64 SR 
Nuyakuk River , Alask a 241 SOCKHUY 22 0.53 -0 .21 -0.52 92 SR 
Pinkut Channel , B.C., Canad a 242 SOCK PRKC 17 0.28 0.39 -0.41 55 Coun t 
Pinkut Creek , B.C., Canada 243 SOCK PRKT 22 0.33 0 .67 0.74 96 Coun t 
Ri vers In let , B.C ., Canada SOCKRIHL 36 0.32 -0.09 -0.06 82 SR 
Skeena Riv er , B.C., Canada 244 SOCKSK 2 39 0.31 0 .00 -0.62 70 SR 
Skeen a Riv er , B.C ., Canada 245 SOCKSKEE 45 0.27 0.22 -0.4 7 59 SR 
Stellako River, B.C., Canada 246 SOCKS TEL 39 0.33 -0 .04 0.10 79 SR 
Earl y S tuar t Co mplex , B.C., Canada 247 SOCKSTUA 39 0.53 -0.32 0.00 126 SR 
Togiak Riv er , Alas ka 248 SOCKTOG 16 0.37 -0.13 -2.05 56 SR 
Ugas hi k, Alaska 249 SOCKUGl 32 0.32 0.26 0.02 71 SR 
Ugas hi k River , Alas ka 250 SOCKUG2 17 0.48 -0.15 -0.33 108 SR 
Upper Pinkut Cree k , B.C.. Ca nada 251 SOCKUPHK 9 0.19 0.31 0.90 52 Coun t 
Wood River, Alas ka 252 SOCKliOOD 22 0.29 0.13 -0.64 60 SR 

On corhyn chus tsha w yl s ch a (C hinook salmon) 
Wild Canadian Coastwide 253 CBHKCAH 26 0.07 0.87 -0.01 16 SR 

Sa lmo s ala r (Atlanti c salmon) 
Bee-Sere River 254 ASALBEC 5 0.12 -0 .52 -0.83 25 Coun t 
Girnock Bum. Scotl an d 255 ASALGIR 2 9 0.26 -0 .12 -1.63 45 Coun t 
Girnock Burn, Scotlan d 256 ASALGIR3 7 0.14 -0.47 -1.1 2 28 Coun t 
Girnock Bum , Sco tla nd 257 ASALGIRR 9 0.24 -0 .23 -2.49 34 Count 
Lit tl e Co droy River , Canada 258 ASA LLCR 7 0.12 0.11 -0 .58 26 Coun t 
Ma rgaree River 259 ASALKAR 35 0.25 0.47 1.01 86 Count 
Mir arni chi River, N. B., Canada 260 ASALKIR 13 0.25 0.34 -1.15 45 Count 
Pollett River , Canada 261 ASALPOLL 8 0.27 -0.11 0.54 66 Count 
Rest igou che River , Ca nada 262 ASALREST 11 0.22 0.38 -0.33 46 Count 
She lligan Burn , Section D, Scotl an d 263 ASALSBEBDl 6 0.21 -0.26 -0 .85 41 Count 
She lligan Burn , Sec tion D, Sco tland 264 ASALSBEBD2 5 0.29 -0.4 2 0.45 70 Count 
Tob iqu e Riv er , Canada 265 ASALTOB 9 0.35 0.34 -1.54 53 Count 
Trinite River 266 ASALTRI 8 0.15 -0.13 -0.75 31 Count 
Wes te rn Arm Brook 267 ASALliARM 16 0.23 0.02 1.28 74 Count 
Wes te rn Arm Brook 268 ASALliARMSMO 15 0.15 0.03 -0 .23 34 Count 

S nlve lin -u » [onti n alis (Fr esh water br ook tr out ) 
Hunt Cree k , Michi gan 269 BTROHUIlT 9 0.08 0.08 0.31 19 Count 

SCORPA ENIFORM ES 
Anoplopomatidae 

A n opl opom a fi m bri a (Sablefish) 
W. Canada SABLEFPCAR 9 0.37 0 .67 -1 .01 55 SPA 

S corpaenidae 
Seb as tes alu tu s (P acific ocean pe rch) 

Br it ish Colombia PERCB BC 15 0.27 0.71 0 .00 62 SPA 
Se bas te s en to m elas (Widow rockfish ) 

W. U.S. + Can ada 270 liROCKVARCOR 12 0.38 -0 .29 -1.00 64 Stock Synthes is 
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S ebast es jl avidus (Yellowtail rockfish ) 
Columbia YROCKCOL 11 0 .13 0. 57 -0. 63 27 SPA 
Vancouver YROCKVAII 11 0 .20 0 .7 1 -0.72 40 SPA 

Se bas ie s m ari nus (Redfish ) 
ICES V and XIV 271 REDGV-XIV 20 0 .48 0 .57 -0. 60 109 RV,SPA 

Seb as t es m ent ell a (Re dfis h) 
North East Arctic 272 REDLII 14 0 .28 0. 67 0 .55 73 SPA,RV 

S ebaste s pauc isp in is (B ocacci o) 
W. U.S . BOCAEURCOIl 12 0.78 0.31 -0. 31 18 5 SPA - S R 

S ebcst es pinn ig er (Canary ro ckfish ) 
W . U.S .(Colwnbia re gion ) CROCKCOL 18 0. 26 0 .08 -0 .07 59 Stock Sy nth esis 

S ebasies sp , (Redfish) 
NAFO 3M RED31'l 23 0. 32 0. 83 1.48 108 SPA 
NAFO 3 NO RED31l0 9 0.81 0.16 0.95 174 RV 
NAFO 3 P s RED3Ps 14 1.35 0.49 0 .02 240 RV 
NAFO 4VWX RED4VlIX 17 1. 28 -0. 27 -0 .70 273 RV 
NAFO 5Y Z RED5YZ 18 0. 90 0.31 0 .79 192 SPA 
Iceland 273 REDICE 18 0 .10 0 .80 -0.40 22 SPA 

SQUALIFORMES 
Squalidae 

S qu a /u s a can t hic s (S p in y do gfish ) 
Northwest Atlantic 274 SDOGIlIlATL 23 0 .42 0.4 7 -0 .84 71 RV 
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ALE\/DA1'I 
ALE\lIFEO 
ALE\lDIlT 
ALEllSTJOIi 
AMPL3L1l0 
A1'IPL3Ps 
AMPL4V 
A1'IPLSYZ 
AIlCBOBAYB 
AIlCBOCAL 
ARGEIl4Vlll 
ASALBEC 
ASALGIR2 
ASALGIR3 
ASALGIRII 
ASALLCR 
ASALMAR 
ASALMIR 
ASALPOLL 
ASALREST 
ASALSHEBD1 
ASALSHEBD2 
ASALTOB 
ASALTRI 
ASALllARM 
ASALllARMSMO 
AS HADCOII 
BHERSTJOII 
BLOLMICH 
BOCAEURCOII 
BTROHUIIT 
BUTTERS6 
BllBITIlA 
BllHITSA 
CAPEICE 
CAPEICEXl 
CAPEIiOR 
CBllItCAII 
CHUBEDEII 
CHUBRSTO 
CBUMCH 
CBUMCBC 
CHUMFR 
CHUMHOOIt 
CBUM JOHII 
CBUM!lIl/ 
CHUMIIBC 
CBUMQCI 
CBUMllVAIl 
CMACItCAL 
CMACItSA 
COD1 
COD2J 3U 
COD3M 
COD3MVPA 
COD3110 
COD3Pn4RS 
COD3Ps 
COD4TVn 
COD4Vsll 
COD4X 
CODSY 
CODSZ 
CODBA 2224 
CODBA 2632 
CODCS 
CODFAPL 
CODICE 
COO lS 
CODUT 

3 
4 
5 
6 

150 

151 

53 

254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 

7 
2 

183 

269 

98 
99 

180 
181 

253 

208 
209 
210 
211 
212 
213 
214 
215 
216 
142 

60 
61 
62 

63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 

CODIiEAR 
CODIlEAR2 
COOlS 
CODSUG 
CODVIId 
CODVla 
COHOMIIl 
CROCItCOL 
DACEEDEII 
DA CERFRO 
EPERCHI J S 
EPERCHllIllD 
ESOLEHSTR 
GHALIlEAR 
GHALV...lIV 
GMULTAI 
GSHIGEO 
GUDGRFRO 
BA D31l01 
BAD31l02 
HAD3Ps1 
HAD3Ps2 
HAD4TVll 
HAD41 
HADSY 
BADSZ 
HADFAPL 
HADICE 
HADIIEAR 
HADIIS 
BADROCIt 
HADVl a 
HHEFCHILE 
HHEJAB 
HHEIlA 
HHEIIOR 
HHEPERU 
HHESA 
HHESCCHILE 
HHESOU 
HERR2224 
HERR 2S-2932GOR 
HERR 2829S 
HERR30 
HERR4-5 
BERR4Rf a 
HERR4Rsp 
HERR4Tf a 
HERR4Tsp 
HERR4111 
HERRAB 
HERRARBO 
HERRBOTB 
HERRCC 
HERRCD 
HERRDOllll 
HERREBER 
HERREF 
HERRGB 
HERRGB2 
HERRGFIIi 
HERRGH 
HERRGH 
HERRGOR 
HERRI 
HERRIspr 
HERRI sum 
HERRIlIRS 
HERRIIOR 
HERRIIS 

78 
79 
80 
81 
82 
83 

217 

140 

166 
167 
139 
55 

84 
85 

86 
87 
88 
89 
90 
91 
92 

117 
120 
121 
122 
118 
123 
119 
124 
10 
11 
12 
13 
14 
15 
16 
17 

18 

19 
20 
21 

22 
23 

24 
25 

26 
27 

28 
29 
30 
31 
32 

HERRISG 
HERRllllCVI 
HERRPRD 
HERRQCI 
HERRSCB 
HERRSEALA 
BERRSSG 
HERRSllCVI 
HERRVla 
HERRVlaVlIbc 
BERRYS 
LIZECHlllA 
LllBFSHBUR 
MAClt2-6 
MACltHllS 
MACItVIIlcIla 
MACltllS 
MEG7-8ab 
MEG8c9 a 
MEIlATLAIi 
MEIiGULF 
!l01l1t7_8 
IIPOUTIlS 
PAIlCH 
PAIlCBIICS 
PCODEBS 
PCODHS 
PCODllCVAIII 
PERCHBC 
PHHEVAIlCOII 
PHALCAIlUS 
PUERFRO 
PUE\lIIIII 
PUEllIIIS 
PIIlUIt 
PIIlUItPll 
PIIlItBROP 
PIIlItBRU 
PIIlItCH 
PIIlItCBC 
PIIlItDES 
PIllItFR 
PIllItHOOIt 
PIllItHUMP 
PIllUSLC 
PIllItJAML 
PIllnA 
PlllnSA 
PIllItPCHA 
PIllItPDIC 
PIllItPGRA 
PIllItROCIt 
PIllItSEL 
PIllItSSA 
PII/ItSUIID 
PIllltllIIIL 
PlllltllIIIR 
PLAIC7d 
PLAIC7e 
PUICCS 
PLAICIIl a 
PUICIS 
PLAICUT 
PUICIiS 
PLAICSUG 
POLL4VlllS 
POLLFA 
POLLICE 
POLLIlEAR 
POLLIlS 

33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
1 

182 
143 
135 
136 
144 
168 
169 

9 
8 

129 
111 

54 
58 
59 

125 
152 

178 
179 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
207 
158 
159 
160 
161 
162 
163 
164 
165 
100 
101 
102 
103 
104 

POLLVI 
PPERCHIJS 
PSDLEBC 
RED3M 
RED31l0 
RED3Ps 
RED4VllX 
RED5YZ 
REDGV-XIV 
REDICE 
REDLII 
RHHESZY 
RBHESIE 
RItCRABBRIS 
ROACRFRO 
ROACRSTO 
RSOLEBC 
SUIiCH 
SABLEFPCAIi 
SABHE 
SAHHESC 
SAHERR 
SAHMACIt 
SHIIlGUIP 
SAPILCH 
SAPILCHII 
SARDCAL 
SARDJAP 
SARDIICHILE 
SARDVlIIc-Ila 
SBREAMCH 
SBTUIIA 
SCALLSZe 
SCALLGB 
SDOGlllATL 
SEELIiIiS 
SEELSHET 
SEELSIIS 
SEELVI 
SFLOUIiDMAB 
SHHE4Vlll 
SHHESZe 
SHHEMAB 
SIlAPPSllCUBA 
SOCHDAM 
SOCItBIRIt 
SOCItBLA 
SOCItBRA 
SOCItBRIS 
SOCItCHI 
SOCItCHU 
SOCItCOL 
SOCltEG1 
SOClt EG 2 
SDCltFUC1 
SDCltFUC2 
SDCItFULT 
SDCItHFLY 
SOCUGU 
SOCItUR 
SOCnVIC 
SOCU H 1 
SDCUH 2 
SOCnUSH 
SOCUUY 
SDCItPllItC 
SDCItPllItT 
SOCItRIIIL 
SOClt Slt2 
SOCItSItEE 

105 
141 
149 

271 
273 
272 
126 
127 
56 

153 
52 

115 
116 

134 

45 
46 
47 
48 
49 
44 

147 
146 

177 
274 
130 
131 
132 
133 
148 
112 
113 
114 
138 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 

244 
245 

SOCKSTEL 
SOCItSTIJA 
SOCItTDG 
SOCltUG1 
SOCltUG2 
SOCItUPIlt 
SOCltllOOD 
SOLECS 
SOLElIIa 
SOLEIS 
SOLEIi S 
SOLEVIII 
SOLEVIId 
SOLEVIIe 
SPRAT22-32 
SPRAT2628 
STROltEOADU 
STROltEOFRY 
STROItEOSMO 
TIGPEIM 
TREVALLY 
llALLERIE 
llALLESCL 
llALLREDL 
llALLSAVL 
llHHE4T 
llHFSHLCIiS 
llHITCS 
llBITIS 
llHITIIS 
llBITVIId 
llHITVla 
llPOLLEBS 
llPOLLGA 
llPOLLJAP 
llPOLLU M 
llPOLLllBS 
llROCItVAlCOII 
YELL3L1l0 
YELL5Z 
YELLSIIE 
YFIIlEPAC 
YPERREDL 
VPERSAVL 
YROCItCOL 
YROCItVAII 
YSD LEEBS 

246 
247 
248 
249 
250 
251 
252 
170 
171 
172 
173 
174 
175 
176 
50 
51 

218 
219 
220 
57 

137 

128 
184 
93 
94 
95 
96 
97 

106 
107 
108 
109 
110 
270 
155 
156 
157 
145 

154 




