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F.R.S, "SCOTIA.™

April - Mav,1951.

ATVS .

The object of this b?uise was to carry out a detailed biological and -
hydrographic survey of the Faroe plateau and to carry out extensive haddock.
marking experiments there,

GENERAL.

NSCOTIA" left Aberdeen at Li.00 hours on the 23rd of April and
proceeded towards Faroe Bank via Buft of Lewls, where a trawl and station
were carried out, A heavy south westerly swell was ruaning through the
Faroe-Butt of Lewis Channel, such that trawling on Faroe Bank would have
been dangerous, and accordlnaly the coursé was altered for the east side
of Sydero, Where the first stations were carrled out.

"SCOTTA" completed several statlons to ﬁhe east of PFaroe but then by
the 26th of April, there was a fresh wind blowing from the north-east,
making the off-ghore and northerly stations unworkable, Accordlngly the
next 48 hours were devoted to a series of trawl hauls in area XX22b, jusi
off Nolso, with the object of tagging haddock and investigating the "day
and night" phenomenon, which occurs during the first part of the year.

The follovmng two days were pa sed in Klakksvig by which tlme the
wind had decreased so that it was possible to continue with the programme
until, by the: 6th of May, all but four stations. had been completed.,
"bGOTIA" finally returned o Aberdsen at. 02 OO hours on 7th of May.

HYDROGRAPHY ,

Temperatures and salinity samples were carried out at 39 stations at
positions all round the islands, Surface temperatures were highest to
the north-west of Faroe, averaging 7.93%C by'day and 7. 34.°C by night;
whilst the lowest valuas were. observed to the east where these temperatures
were 5,97°C and 6,14 respectively, Bottom temperatures were similarly. -
distributed and were, on the at¥brage, only O. 3200 1awer than the- surface
temperatures,

”PKANKTON

Sampling with the ‘Hensen 1 metre vertical and standard ncﬁs was
carried out as indicated on thé program:e, 'a flow meter being used with
the two former nets,

Both phyto~ and zooplounkton were taken in moderate concentrationg at
all stations, the former being represented almost entirely by a species
of Coscinodiscus, Copepods, principally Calanus and Oikopleoura, werd
well rcpresented in all areas with specles of Sagitta. occurring less
regularly, Gadoid eggs and larvag were only sparsely represented in the
collections, the greatest number of eggs being taken at staticons fo the
north and east of the islands.
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TRAWLING,

The "day and unight" phenomenon,

The magnitude and significance of this phencmenon which is scid fo
occur each year from January to May ils clearly demonstroted by the
expermments carried out at  station 30 of Nolso. Five hauls by daylight
and six during darkness were carried out over a period including two days
and two nights in depths from LO to 50 fathoms, One daylight haul in 30
fathoms which had clearly been on a different type of bottom and one "dark
haul", in which the net was forn, have been excluded from the. table below
whlch shews the relevant data for the prlnc1pal species caught,

TABLE 1

Catch/1 hrs, fishing of Hadddck, Cod &iL,Sole - Station 30.

Time Haddoc'-. ' Cod  Lemon
Date, hrs. 1 yr, 2 yrs. 2 yrs. & older., Total. vole,
April, | A
26 09.45 133 19 | 2 154 L -
27 .30 Lo 26 . 5 .68 3 2
27  16.15 22 27 ‘ 2 5. 1 -
128 06.40 10 11 3 2L - .
205 83 9 297 8 2 Total
51.2 20,8 2.2 7h2 2,0 0.5 iverage,
26 23,00 236 279 35 550 8 1k
27 22,00 58 76 6 140 7 6
28  00.15 10 119 53 182 9 12
28 03,30 42 198 ” 46 286 8 18
28  Oh.45 80 Lk 16 240 k& -
L26 816 T 156 1398 36 50 Total
108.5 204,0 39,0 349.5 9.0 12,5 Average,

It is quite clear, with.ut any detailed analysis, or allowance for a
possible bias due to a steady depleti -n in the number of fish on the
ground, that the catches of lemen sole, cod and two-year and older haddock
were far greater during the hours of dﬂr{ness than by day. This phenoenon
is less clearly shown by the numbers of nne-~year haddock, ond it would be
unwise t> draw any c¢ nclusi-n regarding these fish on s» little data,

_ The fact that "night fishing” is not confined fto area XY22b became
quite clear as the cruise progressed and below are given the average numbers

per hour's fishing of the principal specles taken by daylight and by
darkness in other areas,
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. T4BLE 2,

Haddock . Cod L._Séie- SR s
1 yr, 2 yrs., & older. o B ‘ .

Day 7.6 9.3 0.9 . 0.9
Night 20" 37,6 W7 kT

4s an explanation forthe dimunition in the catches of round fish’
during the day, it is suggested that these fish had erely moved vertically ..
upwards off the hottom during these hours) although this. cannot be expected
to apply to lemon sole. An alternative' explanation that’ has often been
advanced, hamely, that the fish move off into’ deepér water during the day,
is I thlnk less probable either for round fish or for lemon sole, since a
very consmderable horizontal movement would be necessary to take the fish
into a depth out- of ‘reach of the commercial trawler. It is quite possible
however that there is a tendency to frequent réugher grounds durlng the
daytime where it would not be prssible to catch: them. o

In an attenpt tw cotoh fish #£f the batt-m several pelwglo hauls wers
made during dayt1me using b th "SCOTT4'S™ trawl and ‘also ¥r. Cralg 8"
otter trawl ‘ , :

This latter which was of" 2" mesh thr ugh~ut (except for the cod~-end
which was of 13" mesh) and otherwise sinilar in design to that of an
crdinary otter truwl was towed pelaglc“lly at eagine specdu ranging from
65 to 10C r.p.m. Judglng by the angle between the worps on enterlng the
water, the net was fishing well, with the mauth Jlde opcn o WaS alSO true
cf "SOOLIA’S" trawl thn flshed pelaglcally . CoE e

No fmsh at all were taken in any of these pCluglC hauls which wexe
carricd cut Wlth the nets fishing some 10-30 feet off the bottom, but this
is not necessarily indicative of dn abserce ¢fi-fish since the. shﬁpe of an
otter-trawl, with its foot rope well behind the head rope is admlrably
sulted for permlﬁtind fish to escape by darting bcneath 1t

TAGGING,

A total of 195 ‘haddock were successfully twgced and llberated
principally during hours of‘dﬂrkness sc that the mortality due to gulls
eating them at the surface should havc béen very low. The tag used was.

a numbered strip of red plastic passod loesely round the body: Just behind
the joint of the pectoral fins and ancheored by a piece of nickel wire jush
in front of the first dorsal fin, It is expected that these tags will
prove more distinctive to fishermen than the green flag used in last: year's
experiments,

Sy

GE’T\TERaL .

Ywuna haddnc's of sne or two yeors of age were all Lo uture whilst
only 3u of the older ones were ripe, The rewainder were 2all spent and it
was clear that the spawning seas n for haddock was practic 11y at a clpse,
as was also shown by the scarclty of gadoid eggs and larvae in plankton
collecti-ns.
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ESTTMAPIONS OF THE DEPTH BELOW THE SURF.CE OF "3COTIL'SY TRV, FISHING
PELAGICALLY, '

The depth at which the net was fishing wes estimated from the length
of warp paid out and by measuring the angle betwecen the warps and the
vertical with a clinometer (constructed by iir., F:.rbes), on the assumption
that the warps descended to the biards in approximately a straight line.

The validity of this assumpti .n wos roughly tested as follows :

(a). By fishing in a constant 8L4~86 fathoms of water ot 75 r.P.m., with
253 fathoms of warp (from block), the angle between the warp ond vertical
was found to be 71 - 72°, giving on estimated depth of 80 fathoms for the
boards. : I .

It is clear that if the path of the warps from ftowing block to
boards was convex the true depth of the beards would be greater than that
calculated in this manacr, and thus the beards would have been rumnning along
on the bottom, That this was not the case was clearly shown from an
examination of the metal runners on the boards on hauling, and it was con-
cluded that the path of the warp was not appreciably convex.

(b). By fishing in a constant 80 fathoms of water at 75 r.p.m. with
250 fathoms of warp, the angle between warp and vertical was found to be
71 = 720 giving en estimatod depth of 79 fathoms for the bceards,

If the path of the warps had becn concave, the depths of the
boards below the surface would hove been less than that calculated and
heace they would have becn off the b-ttom ~r at m-st only pressing lightly
on it. Cn excmwiniag the runners however, it was clecr that the baerds had
~ been biting deeply inte the b ttom, and sy it was concluded that the path of
the warp was not appreciably coancave,

The conclusi»n that the path £ the warp from block to brard was
therefore approximetely that of a straight line is adnwittedly an:t completely
Justified on so little cvideace, and corrab roti -a by using 2 depth recorder
is, of course, essentiol but at least this evidence is not contrary to that
suppositicn,

This conclusi .o is also suppurted by the results obtained by
Parrish® (1950) where it is shown that over o range of depths up to 30
fotho.s, there wos o linear relaticnship betwoen werp length and depth of
net for an engine speed of 90 r.p.;.

Provided the sngle between the warp and the vertical remoins
spproximately constant when varying lenzgths of warp were paid out (for any
glven englune speed), this result is consistent with the idea of the warp
passing in a straight line from block tc beards, and that this is so was
confimed for lengths of warp equal to 175 fethoms, 2CO0 fathems, 225
fathoms and 250 fathoms, at an engine speed of 75 r.p.m,

FECHO-SOUNDING.,

Throughout the cruise the laboratory echo-sounder (Hughes MS 24) was
run continuously during esach trawl haul, This was invaluable in showing
the regularity of the ground being trawled during experiments ot station 30
and also for keeping a close wotch on the depths when trawling pelegically
nezr the bottom.
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No traces of figh either on or off the bottom were obtained at any
time during the 24 hours.

R. JONES.

1lth May, 1951.

# Parrish. 1950. "Report on trials made with pelagic trewl "P,R.3. "SCOTIA"
18-19%th Cctober, 195C.
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