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The 11 data submitted to the tMethods I meeting in Hamburg ho.ve been further
analysed and 1n addition the data supplied by Sweden has been ineorporated. In this
analysis the Dunish data have been omitted as there was a difference in the method of
cu1culation of the 11'

In thc analysis at Haoburg which is roported in thc draft report it appeared
that thc English va1ues tended to be somm'lhut 10wer than those of Horwo.y, Denmark,
Scot1and and Ge~~ny und that thc Ncther1ands values wero slight1y higher than those cf
the same group of ceuntries. In arriving at these differenees, no aceount was taken
betvleen seale varianee of 11' nor were differenees in interpretation considered. This
indced was scarcely possiblo in the time availablo.

Ona of us (A. C. Burd) did report, howover, on a previous 1
1

comparison lnade on
aserios of 100 seales by both Duteh and English workors. Two seules from eo.eh fish
were available for 11 determination, in the ease of the English(TI.G.Parnoll) both seales
were used o.nd the botwccn scale varianee Was caleulated. Two Dutch workers (M. and G.)
road unnamod seales. It was found that in some fow eases, nine differcnees greater than
1 em in 11 were found. These were disregarded in the final analysis as being due to
differoneos in interpretation. Very similar 11 values by the Duteh arn English workers
wore observed in tho ronaining 91. Any differences botween the English value and that
of the Duteh Was cf the order of tho bo~voen seale varianeo. In thc light of this
experiment the Iresults l ef tho reeent eomparison were surprisir~.

One basic piece of infor~~tion reguired beforo any compo.rison of these data
i, possible, is somo estimate of the bGtwoon scala varianeo of 1 on an individual fish.
W.G.P. thoreforc repeated Loats elassic oxporioent of taldng all tho se~les from spoors
parallel to the lateral linc from gill cover to tai!. Three rows on each side were
treatcd in this manner and thc 1 IS were ealeulated. Of the 178 seales taken, only 98
were projoctable. These gaV"e 0. ~et,,\'eon seale vario.nee of 0.12·12 cm2 with 95% eonfidenee
limits on the mean of I 3 r.~. These values are very similar to thc ones obtained in the
prcvious itnglo-Dutch experiment.

Of the 300 pairs of seales availablc for grcwth determination Holland and Sweden
rejeeted very few, ~hile Germany gave no estimates for 1

1
of rathcr more than half. Tho

numbers projected by each country are given belovJ:-

rablc 1.

. I-N~J
I Sv/eden j 263 1
I Germany 1-12 1

IEngland 197

I ~olland 282
1'

~otland 207

The following test was used for osti~ating similarity of 1 t s • Tho grand mean
Was calculated and the individual observ'D.tions were eompo.rod with hus. Difforonces
groater than ± 3 ~_~ wore rcgardod as unaecoptable. If one er more valuo lay outside
these limits thon tho individuals were reoxamined and those within + 3 m..":'l. of eo.ch other
wore regarded as giving the best estimate cf 11 • -

The data were first divided into throo groups:-

(a) Seales whieh all five countries had read.

(b) Seales which nny ~our countries had read.

(c) Seo.les whieh any three countries had read.

iud
Thünen



- 2 -

Ta.king the group of fivo es tinates the score of agreements is giycn below.

Table 2.

!1'--1~-3-'~il-I-~-3-r-l-:-3--~-1~-~---I--~~~-'-t
44 I 14 44 44 I 44 I

, 24 I 32 26 35 I' 35 I
! I 8

---"-1
1

- l~ ! l~ 1 ~l~ _~_l~-1
! 83 87 79 i 90 ! 92!I _-' -c

~Total no. of obnerva.tions
I
I

lAll agree Score

11 agree
113 o.gree

j 2 and D agree

Thc disagrceing values were thon conpa.red with tho mean and are s~1ITJo.rised belaw as
being larger or smaller tha.n tho mcanz-

Table 3

-------
IDiff·3renccs Greator i Less__ /I.....
Gemany 13 I 6 I,
England 0 I 15 I

I
I

Nctherlnnds 22 1

Scotla.nd 9 I 3
I

SV/eden 1 L__~
In the samO mnnncr scorcs of agroements and diff0rcnces were nccumulnted for th0

other two oases.
cf

The total/agreemonts for each cf the oth3r two groups ha.ve bean calculated in thc
sane nannor and the totals far the whol0 dnta aro given bolow.

Table ',1

[~:~ =--=t-E-~~~s-;;~-"ti~ i=~tal~:~;~~t1
England I 197 . 166 I
Nethorlands I 282 168 I

I fI Scotlnnd 207 I 169 I

lswcdcn l ~~ L 197 I
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Tho totnl differenees from tho menns nre given beIm?

i··

.'.
". ",. I

T.C?~~ry ~~~~-:.-L._~~~ ~~~.~~ --_l -==.~~;-;-· =-1'
i Germnny . I 20 I 7 :
! I I

England i 4 I 19 I _._ .... _.,.

Netherlo.nds J I 47 I 9,. 1,-, ; ;.;'::,.
I Seotlnnd 1 21 1 7 I" .. ·.··.N

'.... : L~?J~e~~~._.__~._~__.L . .~ ~---.:-'_-~L_~~~:_-_J
Thera ronnincd n num.bor of C/bservatiors for eneh eountI:Y.~inlVJhieh total dis-

agro(;ffiont. took. plucc\ ~rii.ose were:- .. :"

• - ',' . . ..

Discussion

.~ .' ....
Gormany
Englnnd

Netherlands
Seot1und.
Sweden

10
8

58
10
4,1 i'.

In trying to summnrise those data. n:major diffieulty is in thc varying n~~bers

of senles eonsidered projeeta.ble by the different workers. 300 seales were available,
Holland proportioned 91% of those whilo Gormany only 4T,1o. If this i8 an ostimate of
relative diffieulty of the.seaIcs then.one migh't expect 100% eorrc,?tfor'Gerrna.ny and n
lovi pcrcontage of suceeqs for :Holland•. Thi's 'was not'thc :ease tor Gerrnany had
proportionally fewcr suceesscs than Hollnnd.

Table 6 gives the pereenta.bes rend by eneh eountry and the percentage of these
which wero sueeessful.

Table 6
t----·-·--..-----------,-·-·-··-----------..·-j

!% rend .. i.. %succoss .. I
'1:--Ge~~;W---i-·--·--47----- -'--T-"------·-74·-···..-- ..._-,

England I 66 I 84 I
1

1

IJether1ands 9·1 60 I
Seotland I 69 ! 82

I Swedcn I 88 I 75
J.~ . ~ . L- ---f.

England and Scotland projected approximately the same number of fish and seored
tho highest successes.

In the enses where a country diffored from tho menn in its 11 determination,
it is seen in Tnble 5 that overestimntes were mnde by Germany, Netherlands nnd Seotland,
whilo England and Sivoden gave lower vnlues in general.

Tho conelusion to be drawn from the experiment is ug[ün the one arrivod at in
the Anglo-Dutch experiment - only senles TIhere thore is little doubt of the position
of thc 1

1
should bo projeeted.


