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Relatlonghlpo are pre&énted correlatlnc Scottlsh reuearch vessel survey -
population indices for haddock withestimates from ‘virtual- populationanalysis-
(VPA). The relatlonehlpg are 51gn1f1cant for Horth Sca and West of Scotland
haddock for age’ groups’ I~V2"' Used,in congunctlon w1th “the’ Internatlcnal Ybung '
Herring Survey (IYHS) results, Scotti sh' surveyidata can té ‘usdd-to predict =
an age~-structured population for the current year. The 1mpllcatloqg of the
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On- preeente des. correlatlons qul etablisscnt des rapports fentre” leu lPdlCCu
de populatlon provenant des Cbudeu dcs navires de recherche OCOJSalu a 1'egard
de 1'ézlefin et les. exaluatlone nroverant d'une analyee v1ruuelle de’ la SO e
populatlon (A. V.P.)." Les corrélationg’ uont significatives’ pour, les' egleflns e
de 1a Mer.'du. Nord ot de 1'oucst de l‘Eco se cons les classes’ L a V. Implovees
con301ntement avec 1ltfitude Intéernationale des Jeun Harenge, 1es donnéeg nous
permettent de pronostiquer une- population d1v1 sée en. classes d'age pour 1'année
courante. Oﬁ dlecute leu 1mp11cat*ons deu reeultatu a l'cfard de etudee actuelleu.
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(iR ‘considering the utate of the, ‘stock d*h” '0101ted ‘fish® populatlon,-”
an estlmate of the. utOCP ulue 1n numbers, and ity awe dlutrlbuthH, is of: [
central 1mportance. One of” the technlqueu preeently emploved ‘to ‘this end 10*'
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the use of Internatlonal Younﬂ Herrlnv Survey (IYHS)“catch rate datato predict
numbers of I and II° group flsh ‘in’ the sea. ’THe technlque s! to derive a 't &
relationship betwecn regearch vessel 1nd1ceu of abundance- and Vlrtual*Populatlon
Analyulu,(VPA) estlmateu of ponulatlon 51ze.‘ qav1ng eutablluhed ﬂuch al i
relatlonohlp from ‘his torlcal’data a current reéscarch vessel 1ndex ‘can be uued

to predlet Lhe preuent populat1on ze.~ This vrocednre overcomes to- ‘some
ektenf *he ealmess’ w1th VPA tha+ estimates’ of numeeru for -the" current year
and to a dlmlnlshlng degree the* 1ﬁﬂea1atelj nrﬂccdln onen, denend heavily:
*'on‘the  'guessed ' input values ‘of -fishing mortality (I‘)° ' Datd from the IYHS -
have been successfuliy applied to I and II group figh of a number of demersal
upec1es though only the relaulonqkﬂp for Iproup fish is- currently us sed by the
Working Group '(Anon, 1980)." 'In- this paper ‘the itecinique is extended’ up uO RIS
age V for’ haddocx, ‘using ‘résults fron uCOttluh ‘research’ vesuel ‘surveys” of ©
the North Sca-and’ weut of Scotland. By the exten51on ‘of the nrocesu it lu
possible to build up an-age structured population’for ‘the age ‘groups that -
make the largest contribution to the Ffishery. Further, with the stock
derived in this way and given catch data for the seme year an F-at-age axrray
can be calculated.
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Source and Treatment of Data- -

‘Numbers ‘of haddock caught at each age by Scottish Fesearch vesselg have -
been taken -from:Jones and- Hlulopr(19?8)xln the case of-the.lorth, Sea.and, from
‘Annales Blologlques' for the West of Scotland. he Porth Sea figurcs are"™
the averages of all cruises in a’ given year.f"In some "ears there have been
up to three cruises carried out in spring;-surmer and autumn but the tendency
has been for cruises to occur in the second half of the year. For this reason
the research vessel index has been correlated vith the same year clacs given
by VPA for the 1st January -in-the follow1n~ Jear.“.Although averaging cruises
throughout the year is not strictly correct, the greater sampling coverage
obtained in this wvay improves the correlatlons. T

In VIa there hag generally been only one survey at the end of each’year -+
and.again indices. have.been.correlated with VPA estimates_ for the ,same, year
class at.the: beplnnlng of _the- *ollow1n ycar.‘:h . o RO

\.'l' > v

-
i .\l.l.. 44444 Poovae

-~ Allf VPA estlnates are taken fro the valueo_celculated'bj the 1980
North: Sea Roundflsh Worhln" Croup (Anon, 1900).r el ~ '
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Relatlonshlps between VPA and Scottlsn research vessel 1ndlcesx“
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For the llorth Sea the VPA and rcsearch vessel data . overlap for the . xer
period 1960-1975. Correlations for this series are glven in Table 1, forioill
. transformed and untransformed data, and are .significant in all cases.:
Unforturately the’ exceptlonal iear classes’ ox 1062 and 196? dlstort the
correlation’ becau ¢, of , their’ dlutanceu from: the mean._ Calcr 1at1ng correlatlon
coeff1c1ents omlttlng tho (Y tvo vcar classes in. Leneral stlll“glves 5ood b
correlatlons (Thblc 1) thou«n these' are 1ower. In partlcular the correlatlon~
bet\een the II group 1ndex and III group VPA cea es to be s1gn1f1cant“f T e
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:,T‘fihe purpose of obtalnlng al correlutlon 1s ultlnatelj to use the relatlon—-

‘ship’ ‘predictively.” ‘This ¢reates'certain difficulties.because the ‘résearch vessel
index is determined by the numbers in the sea (and therefore by 1rp11cat10n .,
VPA estimates) whereas in practice the relationship ic to be used in-revers Se-it
vith, survey. data predicting numbers.in the.sea. For, this reason a geometric
mean resressloﬁ is; fltted to .the data. Reuresslon coeff1c1ents ure presented

in Table, 1, for Lntran formed and lop transzormed cata, as, well as "for ! 1ﬁ
untransformed data. hlth the 1962 and. 1967 year cldsses omltted., " The goodness
of fit” of .these refTesSlons oan be’ compared bJ examlnlng “"the' sum of" squares
~of; the resldualU (Table 2).. In-the casc of the. log transformed data the /7
fitted curve has beenitraneformcd bacP to a powcr carve for the calculatlon.Af;
Residuals have been cslculated for all p01nts and also with the onission of [~
the 1962 and 1967 year classes.. ‘Thlu has been’ done because, Tor predlctlve?ji
purposes, it is VpIcal populatlons that must ‘be- predlcted most accurately.;L:1

On this baulu the straloht llne calculated, czcludlng,e ceptlonal years, is“,w
best - though the pouer curve glves a betbCT aJl round performance (see Iigure 1).
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Data for tn West of Scotland can. be treated 1n a slmllar way' The serles
is shorter and the coverage . 1oxer and Aaore. erratlc but for the most. pa“t o
correlatlons are satisfactory. (.Lables 3 -and lb). \Beco.use tHe', data, are :f.‘ewer "
it is not possible.to omit ‘the very larre year cIasueo. Generally a powc“
curve gives.a, °11ghtly better Ilt to, the data ( see Iiouro 2)
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The value of survey data

It is evident that just as the IYHS can be used to predict the
population size of I and II group fish, so survey data from Scottish
research vessels show that the method could be used for older fish, at
least up to age V. Appendix I shows how these relationships can be
applied to the 1979 haddock population.

Although for the North Sea, Scottish data can be used in this way,

"in the longer term it would be preferable to carry out the same process
using more detailed data on age from the IYIIS because the area covered

by this survey is much greater. At present data from IYHS are available
for an undifferentiated group of fish of 3 yecars and older. The IYHS index
for these fish correlates fairly well with VPA (Table 5) suggesting it
would be worthwhile extracting figures for each age group in the future.

The results for the West of Scotland are not as good as those for the
North Sea. At present however these surveys, now augmented by the French,
are the only scurce of data comparable to the IYHS and sliould be maintained,
if not developed further.. , .. = . ;
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Anon. . .,1880 °  Report of the North Sea Roundfish Working Groupe
'”'jf ' ' ICES Doc. CM 1980/G o.§‘;

Jones, R and ffif;197§A ”;;Caanges 1n North Sea! haddoc‘ and whiting.
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FIGURE 1 North Sea haddock. VPA estinated'ﬁabuiétidhfiﬁiyéai'f“#‘f
plotted against the corresponding research vessel 1ndex 1n;
year t for various age groups e

Xy

"“”“'(a)”dI (Research Vessel) v II '(VPA)
(b) " II "(Research Vessel) v III (VPA)
~ (e) III  (Research Vessel) v IV.. (VPA) . .
St 7 7(d) IV (Research Vessel) v Vo (VPA) . L ]
te e (e) VO (Research Vessel) v VI (VRA) 0 T
(£) VI+ (Research Vessel) v VII+ (VPA)
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West of Scotland haddock. :

- t + 1 plotted against-the corresponding research vessel index “:u

. in year t for various age groups ¢
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TABLE 1 NORTH SEA HADDOCK

- RV index/VPA * | Gecmetric mean
1711 I1/111 XI1z/Iv IV/V | V/VI | VI+/VIXt regresgsion
r .98 .96 .98 .97 .91 .82
Uy 165,96 91.00 - 2.67 5.98 | - 5.46] - 4.89 linear;
) all
U, 2.65 1.53 2,43 2.45 5.23 7.13 pointa
n 1?7 16 16 16 16 16
r .90 .50 .92 .90 .78
U | - 19.80] - 16.56 16.14 1.93 49 N/A linear; 1962,
® : 1967 year
Ul 4.13 3,26 1.40 2.72 2.53 classes
- | omitted
n 15 14 14 ’ 14 14
r .88 .91 .90 .88 50 .80
U, 2,68 1.92 1.76 | 1l.67 1.30 .98 log transformed;
. . all points
Ul -75 Oso -78 -80 .85 1.25 )
a 7 1 16 16 16 16
Ccrrelatxon and tegtesuxon coaffxczenta for research veaael index vs ; ~
1& forx. thth Sea Eaddock : ~ : L
[ ) T correlation coefficient .
UO 1nt§tcepF
U1 alopa
n "number of observations
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TABLE 2 NORTH SEA HADDOCX

SUM OF SQUARES OF RESIUUALS

Ags Croup 193:{%323 yrs All points itted curve
I/11 852,299 925,440 48]
675,219 11,855,044 (2)
779,051 1,828,631 (3)
II/11I 320,877 497,667 1)
427,749 2,676,866 (2)
332,801 433,502 3)
III/IVv 30,368 33,225 (1)
3,595 189,518 (2)
. 12,749 129,315 &)
/v 501 6,152 (1)
405 8,294 {2)
650 7,815 | (3)
v/vi 514 2,302 (1)
102 4,585 (2)
130 " 5,246 |  (3)
VI+/VIi+ - a7s (1)
-, - (-)
- 560 &)

(1) livesr; =all points
(2) 1linear; 62, 67 yrs omitted
(3) pover curve; all points

&> (R W4 L2 are




TABLE 3 WEST OF SCOTLAND HADTOCK

1/1i | I/ | xIn/av | I/ | VI | Geowetric wmesa regvession
r 74 47 .98 .78 .97
Uo - 4,89 8.66 7.83 1.82 2.52 linear
v | n .02 .02 .02 .01
a 9 9 9 8 8
r .83 .62 .84 .82 .70
Y, 63 | =~ 04 | = .76 |~ 63 | ~-1.68 | log tramsformed
U .58 .50 .63 .58 72
L.r 9 9 9 8 _é

Correlation and regression coefficients for West of Scotland haddock.
Table 1 for definition of symbols.

TABLE & WEST OF SCOTLAND HADDOGK

(1) 1linesar

{2) power curve

Sum of squares at Residuals

| 98,756 | )

93,031 (2)

11/11X 1,189 (1)

966 (2)

IIX/IV 2,042 (1)

2,561 (2)

w/iv 4,851 (1)

3,526 ()

v/vI 84 (1)

374

See




TABIR S NORTH SFA BADDOCK : IYES

Gebheﬁric

IVHS index

) r U N Sumg of :
reg. ) Squares of Residuals
lipear .81 | 102.85 | 2.22 95,979 unad justed
power curve | .79 2.52 72 94,821 |
linear 74 1 109.37 | 2.16 132,965 adjusted
power curve .75 2.49 .72 128,226

Regression coefficients for YPA vs ITES abundance indices for ,
] Data are tshen fvom Anon (1979). The adjusted index
is an abundance index torrected for incomplete coverage by the

3++ haddock.

survey.




Appendix 1

One way of evaluating the predictive worth of the regression method would
be to compare past Vorking Group predictions of haddock populations for a
given year with the equivalent prediction had the information presented here
been available. Unfortunately the input data and consequent VPA were substantially
revised at the 1980 North Sea Roundfish Working Group which makes such a
comparison of little value. However recent Research Vessel cruise indices
can be used to predict the 1979 population which can be compared with the
Working Group's population estimate for the same year. In Table IA the 1979
'regression' population and 1979 VPA population are shown and compare
favourably over the age range II=-IV. A further comparison may be made by
calculating the 1980 'regression' population (Table IA) and using 1979 catch
data, to compute the 1979 population. This estimate in Table IA can be
compared with the previous two estimates; it agrees with them fairly well.
It should be noted also that the numbers of I group fish calculated in this wey
ig within 30% of the IYHS estimate given in the 1979 VPA population. Due
to its greater coverage the IVHS figure is always to be preferred though
the level of agreement in encouraging for the validity of the regressions
presented here, particularly since the 1979 catch statistics are only
provisional.



TABLR 1A

NORTH SEA HADDOCK

(1) (2) (3) (4)

Age 1?79 (gf:?g) 1979 (VFPA) ;979 (Rvgo) 1980 (.RVGO)

I - 1,599,770% | 1,219,660
1L 461,072 406,891 432,962 750,739
11T 79,287 75,010 83,641 142,830
iv 18,944 15,666 17,229 29,557

v 23,668 45,590 36,107 8,480
71 3,198 9,727 ) 8,042 7,570
VII+ 301 1,957 g 1,408

Population eatimates of haddock based on -VPA and regression wethods

(1) Regression estimated population using 1378 cruiee data aand
curve 2 of Table 2.

{2} VPA estimsted population from 1980 Roundfish Working Group (Anon 1980} .

{3) . Population calculated from (4) ucing 1979 castch data and natural
mortelity m = 0.2,

{4) Regression estimated population using 1979 cruise data und éurve 2
of Table 2. .

® IYHS figure



