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During tile period of this survey lino-fishing for rodfish \"/O.s carried out from 

two lcrench and two llri tish weather ohipo at Station Alf ". an part of the trials 

being conducted by tho FAinburgh Oceanographic laboratory. In addition, reports 

of suooaosful fishing during NOHl/E0TLAN'r cruises have been received from the research 

vessels AEGIR, DANA and EXPLOR~l. ANTON DOHRN fished unsuccessfully at one station. 

This preliminary report deals with 176 fish which were returned to the Edinburgh 

labor a tory from the \'/Oather ships and DANA. 

A sUliunary of hours of fishing, number of fish caught etc. is given in Table I 

and tho positions of fishing stfltiona are ohovm in Figure 1. 

1. ~ti.fication. All tho fioh returned to the Oceanof\l:aphic laboratory are the 

large-eye,l, beakod form rutd fit tho criteria ueod by Andriiashev (1954) for Scbastes 

ms.rinus mentella. r'or example, the 10l/ost proportion'; of orbit diarnater to head 

length Hera 30.2'!~ (Station Al:f a) and 30.4~~ (DAllA); accordinG to Andr'iiashuv a 

proportion of more than 261~ classifies tho fish as S. marinua men tella. The 

frequency distribution of theso proportions is shovm in ~'able II. 

2. Depth distribution. \Ihen using a rod and line it io impoosible to make 

preoise estimates of the depth at "hicl! fish are caught;. the length of line used 

will alr;nys indioato a maximal dopth and, in conditions of cxtreL!€J drifting of the 

ship, this may be considerably in excess of the real depth of capture. 

With these rt>servations in mind, it seemu hiehly likely that the large catches 

during June and July came from depths c· f roughly 100-150 In. Tho 144 fish caught 

by I/EATHl!1l. ADVISErl at the end of June and in tha firs t half of July nere all taken 

within this range, although fishing wa.s attempted at all depths from 50 to 400 m. 

The most successful fishing from "WEATIlliR MOHl'fOR (in June) occurred at a similar 

depth range durine calm weather when there was little or no drifting of the ship. 

It seems that durine May, at Station Alfa, the fish Vlore lyinl5 deeper, as FHfJiCE II, 

fishing during calm weather, caught fish easily from 200 - 300 m. DlUlA, also 

during May, but further to tho south anu. Host (S"o Fig. 1), took fish from a 

depth l.'ange of ')0-180 m (mean 126 m.) except at the most Ylesterly successful 

station Ilhere tho rane0 ';ao 90-300 m (mean 187 rn). So feu males Vlore caught 

(se0 bolo,,) that it is impossible to make generc""isati ons about their distribution 

\lithin the runge srunpled (0-400 m). HoV/ever, thcre did not appear to be any 

distinct separation of the sexos as tho rungen ovcrlaPIJeu. and both males and 

femalos r19re caught on adjacent hooks. 

Similarly, there is no Gvidence to suggest that different sizc groups ':lere 

distributed at different depths. 

DurinG the por.iod of the survoy tho Amount of night-fishing \las necessrlrily 

10\1 and oomparisons of dopth di 0 tribut:lons or earle or oapture by day EU1d, night 

a.re diffioul t to /lDSeSD. However, tlwre is no evidence that any marked upl/ard 

vertical movOlllunt of redfiE1h ODCurS during tho night and they have been caught 

at the shallo\l(Jot d\3pths (70-80 In) during daylight hourn. On board the MOHH'OR 

in J\UlC, on two occasiono "hen fishing Has continued from daylight holC:'s until 

after dark sucoesn was achioved u t much tho same depth throughout th(j period. 

3. Shoaline; / 
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3. Shoaling. b'vicl.ence collected during these trialc sugecsts that dw:in[; 
the three months following spalming (May, June and July) dense aegregations of 
redfish occur in the open ooean. On some occasions fish could be hauled in 
immediately a line Ilas lowered and at these times catches \lere made at an average 
of approximately 6 fish per line per hour. ., On other occasions, under apr;arently 
similar conditions, fishing Vias very variable; long periods of unsuccessful fishing 
at all depths being relieved by occasional small catches. 

4. Sox ratio, maturity and gonad 'conditions. Females ~/Ore predorninar.t in all 
the samples, particularly at Station Alfa Ilhere only 6 out of 116 \lere males. 
Amongst the 60 fish caught by the DAlIA there were 12 males. 

From ElCPLOHEH, tliO male S. mont ella (36.0 and 37.4 em ovorECll length) ":0.:':0 caught 
on one cast and one femnls (39.0 Cel. ovcirtiJ.l leiLjth) 'on ana-:;:.c..::', E:i(;:,t [' -"-0.~'" ';la 
TIere landed by AEGIU and five of t;ll.U(J \I'-~'O fr:'lalos; no lcnethe or ·,Joights Vlere given 
for these fish. 

Most of the fomalos shoV/cd evidenco of rocent spal'fninr> by the retention of 
somo larvae vfithin the ovaries (ace 'rable III). Of the others, prMticallyall 
were mature spont fish as shown by the presenoe of empty folliclos. The smallest 
fomale fish ('Ieil'ht 0.5 Kg., standard length 27.0 ems.) ·,IC,3 found to be spent 
although its ovaries weighM only 1.0 gIll. 

Histologioal examinations of the testeo to determine the state of ripeness 
and maturity have not yet been completed although all the males appear to bo mature 
fish with ripening testes, as judged by the size of the testes and t,w pro[Jortion 
of gonad weight to body \leight. 

Tho r; maturity factors for both male and female fish (e;onad weigbt/bOc.ly ueight x 
100, Sorokin, 1961) have been calculated and, the woekly moans through:.>ut the period 
of the NOHVIESTLANT Survey are shown in Table III. 

5. ,Larvae. Any larvae retained in t he ovaries or oviduct TIere ro",o'led and. 
thoso in a good state of pl.'esorvation 1'19"'e examined for the presenc,.: or a';"ence 
of sub-oaudal melanophoros. Becau8e of the natural bruakdOlm of th", ~iLG,.',e8 
in l.'otailltld larvao, and soms inadeqURte preservation, only 243 larv[!.(} out or mora 
thhll 1000 oould be examined but in none of those ~Iore any sub-ceudal melanophores 
found. 

6. Feoundity. In conjunotion with long-term studies on redfiuh from station 
Alfa, some estimates of feoundi ty have been made from all fish r.'.: ';h developing 
eggs of a suitable size for oounting. 

The ovaries I'/ere Weighed" subsamples were removed \1i th a cork .. borer and the 
weights of these were reoorded. Samples were generally 2-3% of the l7eight of 
the pair of ovaries. Illl the developing eggs \lere counted in the sub-samples 
and, from these, an estimate was made of the nwnber of potential eggs in both 
ovaries. Confirmatory counts on thrae Vlhole ripe ovaries, made on the egg-
oounting machine at Aberdeen, showed a olose agreement Ilith the estir.lates from the 
sub-sampling method. 

Tho reBul ts are listed in 'rable IV and, al thoueh some oize groups arc poorly 
represented, the overall mean fecundity of 67,932 is similar to that estimated 
from the material from Station AHa during the lust 3 years (~9,426), 

7. Morphometric data. The measuremonts listed in Tablo V were selected fL'om 
those suggosted by Kelly, Barker and Clarke (19(,1) as boing among the most reliable 
aids to raoial distinction. All the figurea givon here are from fonnalin-pr'esorvod 
matorial (a shl'inkagu of 1-2 em. occurEJ in fish of a standard leneth range 28.0-
3760 ems.). Although the suocessful DANA Station3 extend from longitude 320 -

40 VI and are also from one to tllo degrees of latitude south of lJtation Alfa, no 
great differenoos show up in the measurements ci ther between atatio!1r; or between 
the DANA and Station Alfa samplos. Plots cf \00an head length, body depth, snout 
to ventral fin and snout to anal fin tJ{l'ainst the 10e; of standard 10n,,1.11 are give'l 
in Fig. 3. Tho eye-fitted straight lines indicate a cl08e agreement in the 
proportional c;roV/th of the two samplon, suggesting that they came from the same 
stook. 

8. Pal'aeitos./ 
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7. 
/ . 

8. Parasites. In view of the sUfJgested. use of SphFion lumpi (Krpyer lin 
distinguishing' stocks of redfish, this and other parasi tea of the oceanic stocks 
are being investiGatocl. At pr€:sent, for the material collectsd during the JOil;itSl'i,ANT 
survey, enl,y data concorning the incidence an'l positional d.istribution of ~~i",;r::ion 

lumpi havo boon obtainod. These are lJummaris€:d in Table 'lI I si!;-na of -act~-Ie or 
previous infestation wore found in 33.6% of the fish from :jtation AUa an'l 30.crj, 
of those from DANA. No male Sphyrion \'Iere found and subcutaneous 8x=inationa 
for recently 80ttlCld stageD have not yot been carried out. 

All the fish have belen examined for gill pe:r-aoi tea but none have been found. 
The examination of the alimentary canal of 58 fioh has prodaced only t\70 mature 
oestodes and tho examination of the heart of 50 fish has produced no evidence of 
parasitism. Lar~al nematodes occur frequently on the organs and mesenteries of 
the body cavity and a few adult nematodes have beon 1'0untl in the gut and, in one 
instanoe, in an ovary. 

9. Black colouration. Areas of dens" black colouration have been noted frequently 
on .l."ollfish returned to the laboratory. These vary in si ze from spots two or three 
mm. in diameter to areas coverinG most of the anterior part of the flank of a fiah. 
Al thouCh the cause of these mark s han not been determined, their presence has been 
reoorded and the pooi tion and intensi t,Y- of the marking haB been noted according to 
fi ve arbi trary grades. A summary of the data collected from the fish caught 
during the JlORWTIS'rLANT survey is given in Table VII. The majority of the patches 
are located on one or both flanks and may consist either of discrete spots or an 
unbroken area of bl: ck colouration, and may bo a combination of the tllO. At 
prosent no pattern CSJ1 bo Boen in the occurrence: of the markings or their inconsity 
but thGSO nt,udieD arc being continued. 

The rel;ults of sampling durin/i NUHVi'ESTLAlIT surveys will be incorporated into 
~ detailed study of tho oceanic stooke of redfish iluril1(S the period 1962 to 1961\. 
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TAll1E I. Ships taking part in the Fishing Programme and uetails of their catches. 

Ship Dates of Total Hours Fish Fish returned 
~ Fishing fishing caught to Edinburgh 

STATION ALFA 

FRANCE I 21/4 - 9/5 9 0 0 

FHANCE II 15/5 - 22/5 19 60 10 
MONITon 5/6 - 21/6 350 63 62 
ADVISER 29/6 - 16/7 39 140 44 

Totals 263 116 

NOnlll!S'.rLAN'l' CRUlSI!:S 

A]''GlH 30/4 - 31/5 ? 9 0 
DANA 20/5 - 24/5 14 62 60 
EX]'LOm<:R 4/7 ? 3 0 

AN~'ON DOHHN 6/6 ? 0 0 

Totals 74 60 

TABLE II. The perccntu 0 . ro ortion of llorizont~l Orbit DiBll!eter (HOD) 

to Head Ler th HL • 

(HODLIlL) x 100 STA'rION ALFA DAHA 

Numbor % Humber % 
of fish of fish 

30.0 - 30.9 1 0.9 2 3.3 
31.0 - 31.9 10 8.6 4 6.7 
32.0 - 32.9 11 9.5 10 16.7 
33.0 - 33.9 26 22.4 15 25.0 
34.0 - 34.9 23 19.8 16 26.7 
35.0 - 35.9 22 19.0 1 11. 7 
36.0 - 36.9 11 9·5 4 6.7 
37.0 - 37.9 8 6.9 1 1.7 
38.0 - 38.9 2 1.7 1 1.7 
39.0 :- 39.9 1 0.9 0 
40.0 - 40.9 1 0.9 0 

Total No. of fiuh 116 60 

Mean figure 34. 5';~ 33.9% 

Range 30.2'f~ - 40.7% 30.4% - 38.1% 
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'i'ABLE III. _~Ieekly c~eo in Maturity Factor (10 M.F.), and the number of fish 
with larvae retained in the ovaries. 
~-- ....... ------------------

S'£Nl'ION ALFA 

Dat<38 

18 - 24/5 
25 - 31/5 
1 - 7/6 
8 - 14/6 

15 - 21/,6 
22 - 28/6 
29/6 -5/7 
6 - 12/7 

13 - 19/7 

DANA 

18 - 24/5 

TAllLE IV. 

Meal). % 
M.F. 

1.41 

1.26 
1.02 
+.03 
1.08 
1.12 
1.16 
1.24 

1.17 

r;; 
Range 

1.07 - 2.00 

1.06 - 1.44 
0.79 - 1.68 
0.79- '1.50 
0.71 - 1.39 
0.50 - 1.50 
0.95 - 1.45 
0.00 - 1. 59 

0.20 - 2.45 

No .. of . no. of 
fish fish with 

10 
o 
3 
7 

w 
30 
29 
9 

,4, 

40 

larvae 
retained 

10 
o 
o 
5 

15 
28 
26 

8 
4 

40 

% M.F. 0 No. of 
fiah 

0.71,1.06 
0.86,0.93 

0.64 
0.75 

Mean Range 

0.66 0.31-
1.33 

o 

° ° ° 2 
2 
o 
1 
1 

No. of 
fish. 

12 

Fecundi ty, 6T£u.I>.ed !l--,?cordin~ the standard lengths o( the fish and 
~heir ~~te o.L_c~:j;.!!:E.Q._during NORl/ESTLJUlT, 1962. Each cQ!l.!:ri; r!i:fe~ 
one fish, ~ans for each length-group being sll9,m on the right. 

Length Fecundity Length Fecundity 
in ems" Date Count Moan in ems. Date Count Mean 

2·9.0 . 22 ;Tunc 42,864 33.0 22 June 72,540 72,540 
10 July 32,483 
15 July 30,080 .30,07_6 34.0 24 June 72,226 

24 June 77,124 
30.0 17 June 35,629 4 July 93,130 

3 July 65,820 8 July 90,759 
11 July 43,639 11 July 109,410 88,530 
16 July 63,762 22,21~ 

35.0 10 July 62,125 
31.0 '20 JUn'c 54,706 15 July 145,637 104,183 

15 July 72,777 621112 
36.0 8 June 78,771 

32.0 22 June 48,500 17 June' 73,971 76,371 
2 July 65,805 

10 July 49,999 37.0 24 June 97,190 211 120 
10 July 67,366 
10 July 69,669 Overall mean 67.932 
11 ,July 40,315 
16 July 68,455 58,587 
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TABLB VI. Parasitization by Sp~yrion lumpi 

ACTIVE PARASITES. 

No. of fish I,jean no. of 
IIi th active parasites per 
Sphyrion fish. 

STi\'l'ION ALF'J\ 15 (12'~l;) 3.0 

DANA 6 (10.0;:') 1.0 

Range of nos. 
of parasites 
per fish. 

1 - 12 

1 - 5 

Sites of 
infestation 

Cloacal 06.79; 
Flank 20.07; 

Cloacal 66. 7~o 
Dorsal 16.7% 
Ventral 
fin root 16.7% 

PR1"'VIOUS nlFESTNrI OllS (OLD HEADS). 

STATION ALFA 

DAliA 

No. of fish with 
old heads. 

24 (24.770,) 

12 (20"/0) 

'rABLB Vll. Black Colouration 

STATION ALFJ\. 
No. % 

Total no. with marks 58/ 116 50.0 
No. marked both sides 9/~8 15.5 
110. marked one side only 119/58 011.5 
No. marked on flanks 53/58 91.4 
No. marked left flank only 20/49 40.8 
No. marked right flank only 29/49 59.2 

* No. in grade 4 4/58 6.9 
" " " 3 7/58 12.1 
" " " 2 17/58 29.3 
" " " 1 2ry/58 50.0 
" " " P 1/50 1.7 

8i tes of 
infestation 

Cloacal 
Dorsal 
Flanks 

Cloacal 
Dorsal 
l;'lanks 

No. 

211/60 
8/24 

15/24 
22/24 
7/1G 
0/16 
2/24 
7/24 
5/24 
8/24 
2/24 

50"/0 
39.2% 
41.7% 

30.8';' 
30.8); 
30.8"/0 

DANA 
5'~ 

40.0 
33.3 
62.5 
91.7 
43.0 
50.0. 
8.3 

29.2 
20.0 
33.3 
8.3 

* mICro both sides are marked tho hiehest rrrade only i8 counted. 

Arbitrary grades of colouration. 

p. J\. fml small flpotS. 
1. One or trIO areas 5-10 mIll. diameter 
2. An unbrokon area up to 25 mm. in diameter or <liBerete opotn covering a larger area. 
3. An unbroken area up to 50 min. in diameter or <liserate spots covering a larg8r area. 
4. Unbroken and/or discrete areas larger than the above. 

B8 
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