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Cruise Report

Introduction
SouD~ c1uise wes inbended primarily to study the vertical distwibuiion
migrations of arhnalo in the upper 1000 metres of a ssl: ‘*ted area oi’ onean
. to assess the poutential of sonic nethods for more generel uvsae in suca studies,
shio prograwpe thus comprissd two essentially 3 ‘.nomenlm‘ series c*v" cbsc o S
3, one b:Lr:logioalﬂ the ctuer dccus ical, between walch correilations wi ':1 Ve
examinad in the subsequent analiyais,
Biological sampling with a ran ,f‘ net was
ned to obtain as complete a col y 7 the
;.;>.2_e pepulation of arimals st &lilew _ da
losing havls wore takoen at about 5C metre dgyw intervals over t%c rangsa
oover*ol and altogether nets were towed for nearly 1000 miles, most of thip
within an area some 28 miles 3;1 & aneter south-east of the isieni of ’
Fuerteventura in the Canary Yslands
; Thegse collechtions will maks 1t possible to examine net
composition of the fauna but also the acoustic characheristics of the ar
iflsrant depths, while stonach content analyses should make it p
ne trophic interreiationships which wmay have a bearing on the cbse:r.’ved_
shaviour patterns,
Avousticel stulles were degigned to obiain a measure of the target s‘creng*;hs
of larger individual organiswms and the vol wee scattering coefficient at different
. frequencies, Cnntinuous paper records were maintained during the cruise at

15, 26, 34 and 76 ke/s, and nericdically *L 54 ko/s on different echu~sounders
and c"urmg trawls and migraving pe uod% succesgive transmissicns wesre recorded

- onn & high-gpeed ulbra-violet recorder, Attempts to use lower freguencies were
defeated .Jy h.;.;s,{l ambient noise levels On the honmsward passage of thse shijp an
inbegrator was used to summate the b\,attering wver a selected depth interval on
the 36 X¢/s, scunder with a view to the future use of such a devios in surveying
the relative density cf scattering jn different gengraphical locations,

To maks it Du,_dub:} to exsmine the undzrlying cauvses of the chserved dig-
tributimns of animals, a good deal of attention was Pc.zu to measursments of
3 envirvonmental paramelers, In particular ambisnt irradiance level was measursd
continuousiy on deck and fr@qmmsly a"b selecteld depths dmim te 800 m,  Spscial
atiention was paild to such measvremenis at The migratury sur.n;*ise and, sunoe“t
verdsds and later analysils shiuvll make it posgible Lo examine the relationship

T A

1

to behaviour pattern and the mfec,t' of' o lovd wecnligab etu,,. on the wigratizns.
5V ST0En us Ly meaos of artificial underwater

o

J

LTE Mn*m were alss mads to

nity were msagurel in some detall and nutrients were
st of vhe cruise wnile the pC:SS.lble sigrificance :::.f‘

sxamined by waking bathytheurgrerh observaticns at ten minut
L

internal waves we
int erval.s over a

Q

in “elati on to the anblent irralliance and the migretions of the
electro~-physinlogical gtudies were made Uo msagure the gpzcte

T -

[y

ion thet the name D has any essocietion
isze 1t shovld ‘.M notbed that 15 dzrivas fronm

T
uring which the voyage was undeircaren,




responses f‘ different orpaniesms to oal:i.grated sti b -
10 _ srts were ewc‘sfarted_ and meas Lo ‘“ ;
e" to noed very calm conditiona arﬂ

at locelity of opera‘t-l en ¢a the cruls
mas also siudied in silu by means of sp

ma Jor projec't;a' dovptai ed tcgether to f ¢rm the main work cf

s partlioulariy concerncd with the Cevelop=-
‘hese included an exa;t.tmi‘-n.& cf near
the acoustically raieased sub=surfsce
LI.0, end an ewperimentel acoustioc

io‘r* opers. ating n % rg machariams,  A&n experimenital version
which dLaps balla 5% by neans of & pressure ¢b1\,asc ani
&oe unaﬂed 723 aldv 55t al serie: of net hauls

Ay

1 be evidenh that the crulse represents oily the sampling and experd
& of ths project and the labaratory ana"‘ vois and examinaticn of tue
rarely started, ILittle can thus be gsid yet of Hhe cutzcome of the
j 1t may be fairly said that the work of the ship has provided a
roigue and substantial colileeticn of de{;ao The success of the cperation in
ne small measure has depended on the close cocperation of everyone concerned
end T would like to take this opportunity of thanking visitors and staff,
saip's ¢fficers and crew alike for the willingness and entitisiasm with which

xr hayve participated, We all owe our gratitude to Captain Davies who has
suffered the whims end unpredictable demands of scientists without protest and
contrived to make the voyage not only a success but also a happy and memcrable
esparience,

—

e relevan®t parts of the report which follows have been prepared by the
soientists concerned with each aspect of tie work,

td
C‘

nald I, Currie

s
B,



Ttinerary

Praspeae

R.R.8, Discovery sailed from Filvwmouth at 1330 hrs, on 7th Sepiember,
AfSer sv:ng¢nb compasses and £i- tting the asdic, efto,, a covrse was
to the west and two runs wsre taken on the measured mi¥e at Tiooe to
:alibrate the ship's log snd slow spsed log which was installed for ftrewiing
was complieted by 2200 hes, and the vessel then headed south in repidl;
»iope ting Weacael for Lu Chapehl, Bak&o By' ‘e m3~q1n5 of 9ta September
it

1L€Hvd a suitable cnpor nity to pdy out and restension vhu uhf 2 txawl Warps,.
Thig tock from 0820 until 1730 hrs, after which the vessel lay-to untiil 2200,
testing the 26 ke/s, transducer, Course was then resuned for @alicia Bank
and echo~soundings wers comuenced, Meanwlhile the bocmer was prepared and
at 1845 hrs, on the 10th it was streamed for a run 20ress Galicia Bank, A
fault developed in the instrument, however. and it had to be retrieved at
2130 efter widch course was altered to the sast to muLe the Portugese coast,
L trawl (btatLQn 5765) was taken en route to ontain seme experimental meterial
and by 2045/11tx we woere in shallow water north of (Oportoc and commenced the
calibratims o«f the echo~sounders, This was followed by trials of net gear,
pressure tests of equipment and scme water Scmulingo Tne ship then proceedei
southwards along the Portugese coast makjnz-é 1ourLy neuston net hauls to
collect fish eggs and larvee for experimental = At 7OQ/15Lh we headed
out towards Madeira, making further pressure tesgs en roube and u+ 93ﬁ/¢5*h
a trawl for expsrimental material, Porto Santo was reached ai 3Q/L5 th and
then for some days the ship worked in the vicinity of the Dcsertdu Islands,
Jear was tested, calibrated and brougat into service, During the day-dight
hours of 19th § nrtembﬁr the ship lay at anchor in Porte Santo Bay fcor measure=
ments of the performancs of the sonic transducers and prel:a .nary trials of
the elsctro-retincgren measurements, This was followed by further werk off
the Desertas Islends until the 235rd September when a passcge was made to
Madeira and Funchal was reached at 0700 hrs, Lord Bewden was embarked, the
vessel was fuelled and deperture made at 070C/24th returning to the v101nity
the Desertas Islands, Shortly after comm.ncing work, however, infecrmatisn
was received that Mr, Bowers would have to be landed fO” personal reasons on
the 26th and the intervening two deys were spent assessing the potential of the
Madeira arca for the gernsral programme ahead, Plankton catches tumned out o
be small, the sound scattering rather poor - perhaps all a result of the rather
late time of year - and it socn became a,pnaren+ that more productive waters

1

b b

would e a better venue for our studm Se Mr, Bowers was landed at Funchal at
1300/26%h and Lord Bowden at 1800/27th, During the latter call, Dr, &.BE. Maul,

director of the museun in Funchal Jjoined the cruise and the sh:p sailed from
Panchal at 0700/28th September

Trom Funchal a direct possage was male towards the nocth erd of Lanzarote
in the Canary Jsl nds and - e 35 to the Morcccan coast where it wes
anticipated that the vpweliing region might provide more fertile waters for
cur studiss, Some trdel samp img was compenced at 183)/29th and the results
locked considerably more pronmiging than in the Madeire area, . Further fish
larvae and egg collecticns were made for Mr, Blaxter and various nsts and
evperiments were tried until abt 0000/2nd Cctcber it was necessary to depsrt
to meet our scheduled call st Tenerife,  Further trawls for material and
trisls of nets were conducted en route and in the lee ¢f Tenerife an attempt
was mads to examine the patchiness ¢f distribution in the neuston, fome D
hauls were made ¢n a star shaped patiorn relative to a frse Tloating dhen buny

acd on recovering the buoy a course was made towards Tenerife where Santa Cruz
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was reached st 0800/4th, During the stay in Janta Cruz, Messrs, Herring ard
Tundini left the ship while Professor Abbotl and Kr jols ¥

El
rart of the cruise,

3

Discovery sailed from Zanta Cx 7th Ocbover and aftor 1
the asdic, ehe,, mals way towards a posi wiich had been selected cfi tn
southein end of the island of Fuerteventura, The recson for this cheice lay
in the yroximity of the area fto the richer walers of the Canary Curvens, the
gsplbility of sheltered anchorages for thic physiological work which was
sduled to be an &1l important aspect of the programue oi this leg of the
czuise, and the presence cof an srea of water of guch a depth (750 fos) that
the bottom trace cn the echo sovn@s“ rescrds was woll removed from the shallower
/ T ally shel tmﬂﬂr aspect of the site chosen later
proved a considerable advantage in the rather vardable weather experdenced aud
o only twe occasions in the six weeks spent there, was it necessary to cancel
anry overside omeraticn on account of the wsather, Fof scavenience this pogi-
tica will henceforth be referred to as the "Fuerteventura statien¥,

N
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midwater scattering,

The Puerteventurs stetion was 'eaohed after trawling for experdimental
natarial, at 0400/3th October and [rom then until 24th Octcber the sampling
programme wag commenced,

Fer several days a similar routine was followed camencing with
irradiance measuremcnts over the sunrise pericd, 1 m® net hauls in the wornieg,
irradiance measurements at noocn, Isaacs Kidd frawls in the afternoon and a
further irradiance measurenent in the evening at sunset, Most nights were
spent lying in sheltered water for the physiclogical work, It soon became
evident, however, that the percentage failure of tre 1 r® nots clesed wita the
Leavitt release gear was unacceptabliy high, This sesmed largely to be the
fault of the flevwmetber mounting which.added an assymmetrical drag to the nets
tewdjng to twist them and preclude thelr correct operatiocn, Clearly sume
alternative had to be found and until this could be done they were abandomed,
the free time being deveted to further Isaacs-Kiddl trawls., TWhile I “*ugnic

duﬂ g the nights, water-sampling, underwater light experiments end various
Odsb*c measurements were also conuuctcd while periodically additional short

trewls were made Tor experimental materdel,

On 2224 October a second attenpt was made to study th‘ patchiness problem
in the neusion and again some 30 hauls wers made on a moconless night relative
to a free floaling bucy.

Fuerteventura statiocn until 0730/24th Octobcr when
iticn bevween Gran Canaria and Fuertevenbura where

) ta?t he acouavin system of the QPOL ap buoy?
Pal
[}

a3
R

&‘3

nrotrashed pericd,  Yhe explosive lirk
gmperiensed with the "pinger? 1d it was
not Ee 1aid befere we were scheduled to call at
INS tﬁeru¢ove made northwards to iMadeira whore aiter a
Dr, Bacl, end a siallewer trawl for more cxperi-
wos vreached ac 1ﬁuu/27uh Qctober,

TIn Funchel a change over of geveral of the scisntiflic staff took placse,
three of the visiting workerp being replaced by N,.L,0. stadd with a cc$ueqaor+
chsnge in emphasis of the nrograrme wiica followsd,  The pl‘ siological work was
Zor the mest part disco at:uJea and emphasle was placed on intensive Saﬂbllﬁga
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Discovery left Punchal at 0700 hrs, on dist Cctober axnd after fitting the
asdic a course was made south towards Gron Cenaria, At 1&50 s, Ci 135
November we reached a wnosition soms 28 milez NB ol Gren Canarda where it had

MO
been planned to lay the *pop—up” bucy. Finding suitao;o area of bottum of
;_

a
the requirad depth took some tire and a first attempd was made al the lay,
By the tiws the sinkers reached the botten, bgncvcr? the water lad shallowed

to a depth wiich would have l=ft the floats on the surface and so the wire was
retiieved, a new position sought and a second and successful lay wes completed
at 2845 hrs,/ist November. The ship lay to awhile o ohena on the cperatiza

cf the pinger and when this switched off at 0XCie departed for the Fuerteventura

position, reaching it at 0945/2nd.

FJ rf-

\.‘l

_c\' <o -
Ths 23 76 ko/s, transdu ez was lowsred and vertical nebs comms noed, ‘tha
fixrat of tavee day serdies, In the evenﬂpgjlvgnt measuranents had to be
anandoned and at 1950 hrs, the ni vht series of Isaacs-Xidd Trawls was commenosd,
Nevston net hauls wore taken over the sunrise period next morning and a seccnd

day series of vertical nets, ﬂ sizdlar routine wes followed on the 4th but

v the £th when the nignt isaccs-lidd Yvawls had teen completed, the day was
spent water sampling and on uwnderwater light experiments, The First night
series of vertical nebts was then started and on the 6th the dgy was devobed ¢
a trawl for experimental material,lurther work with underwatsr lighfs, tihe
wderwabter canera, luminescence meters, etz, The work of the next few days
was concenlrateld on the verbical nets and Iscacs~-Kidd trawls with these pothei
Onelations and light measurements cccupying the remainder of the *ime, The
& ko/g, travsducer which had been meunted in "EFred®, the fibre-glass dinghy,
was towed on the 8th and on the Sth attempts were made to fish tne 1 m® nebs
vertically, Waile in practise this worked all right, it was clear that the
net was not filtering sufficient waler in a vertical tow to obtain an apprecia
different catch from the 70 cm vertical net and so while the one series was
completed no more were taken, By 10th November the night series of Isaacs-
%idd trawls had a1l but been completed and the day series was ccmmenced while

the fellowing night the last of the 70 cm vertical net series was taken,

It was clearly imperative that some mezns must be found of towing the
1 1® nets and opening and closing them at selected depths and on llth November

one was rigged with the catch-dividing dbucket, This looked very successful

and a full day and night series was planned, The same day, the fivst trials
of the 'pop-up! nst were undertaken, Two successful lowerings and recoveries

were mede,

At “400’12th November a 24-hour sghation of continuous 1light measurements
-

e BT . dips was taksn in cnniunc 1on with the acoustic records,
e frequenciaes were taksn every

1 vaillab
i qd every & mlnutes over the sunrise and
was cawtie'cﬂ at Oﬂ00/15th and on the 13th, the firsh
nets was fTowed, HBohe-sounder calibrations andvthe camera

tewing night and on the 14tn while Tlowmeters. etc., were beirg
3 a

N
LV“D [SETSNVYVIC

was made on rigging the ngel's trawl, An up*qa*ﬁ“ lighy
rnoon failed because of bad wive angles and at night some
trawls werse taken, The 1 as devoted agein to vigging the
rside operations being confineld to light me s rements, the
tenpt to record sounds in uhc utéro The next two nights were

net hauls whils on the 16tn the Engel's £

D

L was shot for
wed quits successfully without undue difficulty for about
nhoard by 8140,

(‘)
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On the 17th it was necessary to leave the Fuerteventrura station sc that.
wificient time would be available for recovering the pop-up bhuoy and alter some
cvilng tests on hydrophones we got underway &b 1£00 reaching the site of the £op-
up tuoy at 220 3/1,th Although the pingsr cshould have switcheld on at 2230 ihers
evidence of it and at 0800/18 it was decided to commence transmissions to
the buoy. This was done on the expected position of the buoy vubt by
result had been obtainsd, The next step seemed to be To commence trans—
from the cenlres of a series of overlapping circles of 2 miles radius,
the expected range of the transmitter and ca the third t ansmission, some
Hil’o southewest of the buoy anchorage, the buoy was sightsd to the south-
It appears most probable that it hed been released by one ¢f the earlisr
cransmissions, probably not been sighted as it would have lain in the direct rays
off the sun, and drified to the so uﬁ}wNegVQ The buoy wes vecovered ab 1940 hrs,
on the 18th November, A course was then made towords the east coast of Tenerifs,
whara ab 140u/]ct uhe Engel'ls trawl was shot for a tow ot 570 metrzs, The camera
was used during the night after recovering tne trawl and Santa Crus, Tensrifs,
reachad at 1000/2Cth, )

Vo

Four of the N,.T.0, staff left the ship in Santa Cruz and dr, Craig joined,
departure was delayed some hours by the failure of two of the crew to join
vessel but eventually the ship left Santa Cruz at 1000/23rd and 1mf‘urnﬁd to
uerteventura station, gn arrival there the 'pop-up! net wasagain tested

WU

duf:ﬂ” the nlgrc and after the morning light maaburbm nts the Engel's trawl was
ghot Lor a tow at 500 metres, Aftsr recovering the trawl, night hauls of the
i =° nets were mede and in the mornigg this was followed by water sanpling and
wea: s on the‘pemformance of the 'voumer?, Noon time light measu”emen*
weve made and in the afterncon the HBagel's trawl was again laid out and shot a
1310 hr for a shallow night tow, The wind had steadily been freshening, -
e ai’h it a heavy dust haze and further work during the night had to be '
: On the morning cf the 26th still in heavy weather, a dey series of
nets was worked followed after sunset by a night ssries, A 0900/27th -

the Tngells trawl was shot and after recovering it at 1915, trials of tThs acoustic
contirodl of the catch dividing bucketv were carvied out, At 0200/2Cth a final
s"riﬁs of echo-sounder calibrations were run and during the dey another series

@° net tows was taken, (n the evening of the 28th an Isaacs~Kidd trawl
taken for material, the depressor being rigger with an array of luminescence

i X On the 29th ocur last day on the Fuerteventura station the final 1 n®

uet Lows were taken and three further trials were done with the acoustically

sontrolled cutnhdev1d¢ﬂg bucket, Then after some hydrophone ts m1ng tests with
the 5 ko/s transducer the ship left for Tenerife at 0000/30th. The two nissing

=0 were recovered at Santa Craz, and a passage wis uade to Mad,J a Wie
¥r, Harrisson left the ship, Course was then laid for Flymouth and on the
““r'“*ﬁvmu passage, continuous echo-scundings were talken until Cape Finisterve

wis cleared, - The weather which had until then been fair, rapidly deterioerated
Toeoin B4 nlsueer to Ply=mouth r*as‘t of thie passcge was made in forze 9 or 10
wosterly winds with a heavy swell on the guarter, The ship anchored in PLmnouth

s

seucd et 2000/6th Decembor and bertued in Millbay at 1500/7th December,

Biolugical sampling

Ciearly a study of the vertical distribution of organisms called for a
mzongs of opening and closing nets at different depths and doing this with some
_ wable degres of p“eoision. One of the main inndequacies of earlier
garpling has indeed been a lack of such precisicn and any conclusive informaticn




S
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about how a net has operated during its tow, Wit the intended programme
of sampling it was esgential to be able to operate nctﬂ in a preciss maankv
at depths down to 1000 m, and to know what had happened 4o them, fThe sec ond

requirenment exolved from the need to sample as mich 3s possible of the
communities at different depths go that a full uvrnderstanding of the
relationships of the ocrganisms could be sought,

thaet a comparatively wide

With these two criteria vo meet, 1t was clear
~S ately monitored in thelr per~
a
foke

range of net hauls would be required,
formance but the Pange had to be kept with“a reasonable limits of practical

operation within t time availabie, The selection of devices used was thus
chosen in the light of past experience ¢f thsir performance and limitations,

The neuston net (David, 19853) wes chossn to sample the surface layer, in
partvicular to study the times of arrival at ant deparbure Trom the surface
leyer of the diurnally migraant fauna, Four series of hauls were made over
sunrise periods generally commencing a little before nautical twilight and
rurning through ti1l sunrise, and three series over the sunset period,
Moonlight p%oaed rether a dlffiouTty'and whers possible hauls were taken
cloge to the period of new moon or on dark c*oudy nights,

70 cm, nets (N70)

For the smaller animels in the water cnlumn, the NF70V was cnosen, a 70 cm,
¢iameter closing net with a mesh size of about 180 x 18Cu, This net is
mevered feor depth and flow and is towed vertically through selected water
columna being lowered open and closed by means of a messenger at the end
of the haul, Taree dey and three night series of these nets were operated
at the Fuerteventura station sampling the layers 1000-800, 9C0-800, 800-700,
700-600, 6C0-500, 500-400, 400-300, 300-230, 200-1&3, 150 ~100, 100m52 and
50~0 metres,

1 m® nets (N113)

Tor the rather more active organisms (euphsusiids and the like) it had
been plammed to tow a 1 »° net (a modified version of the Indian Ocean Standard
Net) opening and closing +he net by means of a Leavitt closing gear at the same
me pnonitoring the flow and depth of operation in a manrzer similar to that used
with the 70 ocm, nets, Unfortunotely this proved impractical as the flowmeter
untings appeared to exert an assvmmetrd cal drag on the nets which twisted the
lease and clcsing ropes. Uhe {r@ﬂueney of failure to cperate wap toz high
and ¢ s ome other meL 3 oP opsrabion had to be found,  After tryirg vertical
LeY it worked weoll cluariy dlu not filter sufficient waber
Lo ‘a e a large e‘uuga s¢hple we resosrted to using these nsts towed but opened
and clecsed by means of the cato“wdwv1d3np vucket (see belew), 15 day and 19

(SR&]

night hauls at approximately 50 metre intervals of depth tc ©H0 metres were
operated on the Fuerteventura station,
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The smaller neltbonic organisms or macro-plankton were sampled by means of

g § m, mesh Isaacs~-Kidd midwater trawl, having a 19 foot wide depressor plate,
e open arecs of tihes mouth of this nst is aDcuuZn)hlaii agein the means of

o
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opening end closure employed weas the catch dividing bucket A standar’ pro-
Leﬂu"° of fishing the net was adopted and as with the o+hev towed nets, the
; of tow and its speed were rigorousld oontrolled by using the acoustic
enth~telemster (D,N.I., H.I.0. Internal Report No, 4 184) and a slow speef1

T a

e latter was a Brooks and Gatehouse yabch'a log mounted in a stream-

5.

¢

suve in the ranges of 0.8 to 5,0 knots, As w1t1 the 1 m® nets a series

70 day and 18 ;:ght hauls me“e worked at 80 mebre:intervals down to 950 m,
hese hauls the fish (Dr., G.B. Maul and kr, C,M.H, Harrisson) and decapods
. P, Foz toh) have been rougn“y sorted, Several other Isaacs-Kidd traw
were aiso made, sometimes in the course of testing equipment, at others for

nevimental material and some during the expleratory phase of the cruise,
Aitozether 83 hauls were made, 11 of thess with a new net d°51gned at Scripps
sostitution of Geesanogrephy. The latter 1s of smaller mech and is constructed
f tlack knotless netting,

2. hydrophone case and towed alongside the vessel: it @ve an aoourutv
Y

Cetch dividing bucket ((CDBR

The catch-dividing bucket used on these Isaacs-Kiid (IKMT) and 1 n® net
hauls (N113) wes an electrical pattern at present being developed et the N,I,0,
It was used on 105 occasions, a compgrablveLy rigorous test, amd o1 only 5 did
it Tail to operate. The "bucket" is an opening-closing device sitvated in the
coi--mnd of the sampier and consists essentlalJJ of a cylinder enclosing a flap
that acts as a two way valve directing catch from the main net into one or other
of two 12% colliecting nets, The flap is didiven by a 12 v. electric motor running
«ff a self contained power pack attached to the bucket, and it is trisgered by 2
pressure switch which can be pre-set to operate at any selected depta between 0O
23 1000 m,  An altermative arrwngement uses. remote acoustic control, The devicn

incorporates a depth-time recorder on which each movement of the flap is

sequence of operation is as follows, The depth of operation having

Lhae
teen selected arnd pre-set on the pressure switch the net is lowered with the flap
in the shallow position, Catch taken while paying out is directed into one of
the collecting nevs, When the net reaches lhe operating depth the pressure

witeh triggers the motor which rotates the flep through 90”, closing the shallow
Leog and opening the deep leg, Cateh taken during the subsequent horizontal tow
is thus collected in a separate leg, On hauling, the net once again reaches tne
cperating depth and the fiap rotates back so as to close the deep leg and re-cpen
{he shallcw cne, The deep catch of the horizontal tow is thus effectively
separated from that taken whilst paying out and hauling in the net, Should the
5 descend still further beyond the intended depth horizon of operation, the
p will again operate so that eny catch taken below the selected depth limits

also ends up in the "shallow" leg of the bucket.

Tne success of cperation of the CDB is due entirely to theefvorts of Messrs,
som, Bexell and Gaunt who in the course of the cruise rebulilt all the buckets

Opportunity was taken, ih collaboration with kiessrs, Harris and Gaunt, to

a new method of remoteLy controlling the operation of the CBDE using a mad1~
2Lion of their acoastic conbrol unit initially develeped for the YPop-~up® Buoy
These tests were extremely successful and on the {ifth and final test

hs Isaacs— Kidd m;dwater trawl the operation of the bucket was controlled with

T
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This is most encouraging and it is clear that in the future it will be
possible to operate the CDBE with a precision hitherto unknown,

Feells trawl

-5

The problem of catching the larger, more active animals has engaged ows
attention for some time and the results so far obtained indicate that large;
slowly towed nets are probably the most satisfactory. We thus elected to
try on this cruise the large (1200 mesh) Engel's trawl, opened by two 5 m®
Suberkrub otter doors, The opening of this net is some 20 metres high and
35 metres wide while the net itself, of graded mesh (from 20 cm, at the front
to 3 cm, at the cod end, the latter lined with 7 mm, mesh) is some 70 metres
long, The net is opened by 100 headline floabs and chain and depressors on
the footrope and wings and it was towed at about 2 knots on the paired trawl
warps of t¥e ship, Five hauls were made, three at about 500 metres {two
during the day, one at night) and two at 100 metres at night, generally
towing for about six hours, ' )

The catches of the net were rather typical for an oceanic mid-water
trawl consisting largely of fish and squid of a size substantially greater
than ‘those takern in, say, the Isaacs-Kidd trawl,

Cephalopods in excess of 1! 4" were taken and included several rare and
poorly known species, In 4 trawls 266 squids were caught.,  These include:

15 Calliteuthis (& species)

29 Abraliopsis

25 ZFnoploteuthis :

79 Pyroteuthis ( a few possibly Pterygioteuthis)
4 Lycoteuthis

17 Ctenopteryx

12 Tracheloteuthis

2 Qctopoteuthis

1 Cranchia

1 Diocranchia
1 Taonius
a -
2
6

Phasmatopsis
Onychoteutnis (2 species)
Todarodes

S

20 Heteroteuthis

Amdng the fish were some unusually large hatchet fish and myctophids,

Acoustic work

The obJject of the main acoustic experiment was to measure quantitatively
the scattering from different depths at different frequencies (300 ¢/s -~ 2 kq/s,
3,3 ke/s, 10 ke/s, 26 ke/s, 36 kc/s, 54 ke/s, 67 ko/s and 100 ke/s) for com~
parison with the biological samples obtained with various nets, Echo-sounders
when eperational were recording continuously and all scientific personnel
shared the sounder watches,

Quantitative measurements of diuvrnal migration rates, depths and thicknesses
of layers, the responses of layers to lowered lights and the monitoring of
various gear overside can be obtained from the mufax "intensity" records. To

-
?_)f’p
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calculate volume scattering coefficients of the layers and acoustic target
areas (or strengths) of single scatterers, the sounders were calibrated and

the signal levels recorded for several successive transmissions to allow suit-
atls averaging. An ultra-violet galvanometer recorder (6 channcls available)
has been used to record signal levels at 10 ke/s, 26 ko/s, 36 kc/s, 54 kc/s

and €7 ke/s. The other sounders did not show sufficient scattering at depths
excesding a few tens of metres and were not used for long periods to make
levsl records worthwhile, The technique used for calibrating the sounders
vaguires no assumptions about the hydrophone sensitivity or target areas of the
targets used, Bypiefly, a hydrophone was lowered into the beam of the sounder
with one or more targets suspended beneath it, The levels of the direct pulse
transmitted and the echo(es) from the target(s) as received on the hydrophone

were measured, The ratio of these levels determines, with the known geometry,

the target!s acoustic area, The echo level from the target as received on the .
sowider itself is then measured and hence knowing the transmitier voltage and

recelver sensitivity, the complete calibration can be obtained, As a cali-

brated hydrophon% was in fact used, it is possible to cross-—check this cali-

bration by using the transmitted source level and transducer directionality,

On sounders whose transducer impedance diagrams have been measured & further

check on the calibration can be cbtained, The level records from the U.V,

roecorder can then be converted to true scattering coefficients and target areas

as functions of freguency and depth and are independent of echo-sounder '
directionality, power level and recelver gain, Some preliminary calculations

indicate scattering coefficients of the same order as found by ovther workers

in the Fastern mid-Atlantic,

U.V. records have been obbtained to co-incide with a good proportion of
the day time Isaacs-Kidd hauls, for several representative night hauls and e
Tew coineciding with the vertical net and Engel's trawl hauls, Records were
ugually taken in 8 to 10 second bursts at a paper speed of 10 inches per
gecond, enabling individual scatterers to be resolved, -

Over the 24 hr, period from 0400 12/XT/65 to 0400 13 XI 65, whilst con-
tinucus bathythermograph end irradiance measurements were in progress, U.V.
records lasting 8 seconds were made very 15 minutes, except during the sunrise
and sunset migration periods, when the sampling interval was reduced to 5
minutes, Several other recordings of migration perieds were also made,

The noise levels of the sounders were measured at different ship speeds
end engine revs, The 67 kc/s and 26 ko/s echo-sounder transducers shared
the sane starboard towed fish, which was the old design with slab side and fins,
‘ese became toc noisy at between 4 and 5 knots, The P,E,S. (10 ke/s) and
hsdic (36 ke/s or 54 ke/s) could be used satisfectorily up to 8 knots, the
maximum test speed, The P.E.8., is sensitive to propellor noise at high -
speeds, wailst the main limitztion on the Asdic arises in poor weather when
biibbles drawn under the ship cuause cavitation and noise. The noise level
received on the 3,3 ke¢/s line hydrophone was slso measured, Owing to the
yowing of the dinghy from which it was towed, the five foot long hydrophone
also yewed, causing the hydrcphone spheres to bang against the side of the
tube, The more viscous castor oil was used to replace the transformer oil
in the line hydrophcne tube end the test repeated,

® See N.I.0. Intemal Report 413, (M.J, Tucker end A,R. Stubbs)
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One deep listening experiment wns made whilst hove-to on 15/X1/65, &
hydrophone was lowered on the avmouvred cable to 1000 m, in stages, and ths
sound level reproduced on a loud-speaker and recorded on magnetic tape,

ship, though there were also several scrapes, thumps and other unrecognisable
noises, Cable movement also produced sovine nolse, At 870 m, the hydro-
vhone went dead and a fracture was suspected, However on raising above

850 m, again the signal retumed and was similer in character to that re-
corded during the lowering stages, The cause of this loss of signal is not
known but a pressure sensitive comnection or compcnent could be the source;
the hydrostatic pressure is transmitted through the oil filled p.v.c., tube
to the hydrophone pre~amplifier in this type of hydrsphone design,

Tape recordings were also made on two occasions of the noise (es
recelved on a hydrophone at 200 m,) made by the explosive link of the ‘pop-
up'! buoy. These recordings were replayed into the U, V. recorder and the
waveforns of the ewplosion and its surface echo observed, The output power
level transmitted by the 10 ke/s 'pop-up' buoy transducer was also measured,
to enable the estimation of maximum operating range. Impedance diagrams
of this and several other transducers were taken, ‘

The signal level integrator was used for a 38 hr, period during the
homeward run, It was commected to the 35 ko/s E,S, (Asdio beam se%
vertical) and was set to cover the layer at abcut 500 m, It was shown that
the layer caused a considerable increase over the backgrcund level, whida at
this time was quite high, and that instrumental drift could be reduced to
negligible proportion, Intensity changes on the mufax record correlated well
with changes in the integrator output signal rate = due to patchiness in the
layer,

Besides the acoustic work above assistance with electrounics and electrical
work was given to other scientific experiments, (Bercotrol, u/w lights,
; : I
plankton counter, depth telemeters and *pop-up' buoy).

Acoustic instrumentation

Much time was spent during the first half of the cruise {to Madeira, 28th
Coto’oer) on designing and developing the equipment, On the second half it was
decided to leave the 67 ke/s and 26 ke/s echo-sounders as they were and con-
centrate on taking results since there were less personnel available, although
.. oconsiderable improvement can yet be made on these sets, The following
records briefly the major equipment behaviour,

(a) P,E.&, (10 ke/s) This was operated continuecusly between ports for a
tobal of 1,7€0 his, The pulse length was erroneously set to 2 mS: early on
in the cruise and to avoid confusiig the records was left at that setting
although all cther sounders used 1 oS pulses, Apart from recurrent faults on
the March-Marine plug at the end of the towing strop the set was generally
satisfactory, '

(b) Asdic (%6 ke/s or 54 ko/s) The Asdic beam was turned to the vertically
Gown position and operated satisfactorily at 1 mS pulse length for a total of
1,363 hrs., The modulator balance required occasional adjustment, A fauls
in the d,c, supply to the servo-motors was corrected. (Cenerally the 36 ke/s
transmission was used though some U,V. records at 54 ke/s have been taken,

flome work has been done on a twin-helix mufax recorder which will enable the




s at 83 ¥efs and
not uwsed vo avold complical LI viing
etter intensity reccrds couwld undeubhsily have been

.T_ his eventually becams operational on 9/XT/85 after cameid
i the main amplifier wid ¢ tenlsd to r-cw,111m% TH was found
on of the receiver was very nolsy c;’c this frequency and so

diede pro tecw_

Hhiis was replaced by a ejv_ar*el'rv'—"o;ﬁcro“_'l ed transnit/ ‘receive switch, The
roederelays had limited 1life evan with gold plated contacts p"’an iy becau:ze

the voltags was higher than that recommendsd, IRecords amounting to a total

off 880 krs, were taken using 1 md, 800 w pulses,

After the J friculty with the mailn amplifier of the 67 l«:c/'s

eroiyne method wa ‘t?.:e 26 keo/z B,8; thisz enadbled a high gein
achicved without oscxl,.aslon bu« at the expense of cairier breskihy 011.c'h5,
gave a pergistent grey background., The set sesmed Lo he proue to Lihere

8 W
s both acoustilc from the bow propellor end oths elscirical interference,
which was never identified, Rscords anounting to H10 hrs. were

C
5
o1l omd, 200 w pulses,

, 5 This was first trled out over
outward journey, mainli test the sound source, but also
£ petticg sub=bettom echoes, for about 20 IBJ.DL tes when
‘he sound oubput appearsd Yo dimialsh, zoovered and dismantled 1t was
digcoversd that the insulating shecots of paxelin bebween the colls and plates
haé broken down, These paxolin sheets were removed and replaced with layers

of araldite and tufnol and ub.e oy“‘em triad again over medium depth water,

Mo fish echoes and very elight evidense o¢f sub-bottom edhoss were obsevrved,

fow large fish shoals H d bean observed on the other sounders in the
Foarteventura area and so further work wi uh the boomer was limited to the
peasurement of pressure waveforn, amplitude and directional characteristics at
1000 Joules end 5000 Joules using & hydrophone positioned from a rubbsr dinghy.

(£, 3.3 ko/s E,8, C(riginally it was intended to operate this sounder on

ation only, from the .Juarbourc-h pidships wirnch, The first records using it
in this mapner were poor owibg to the very poor directionality of the transducer
ey, * The trensducer was then fi%tted into the fibreglass dinghy

AL omnerl‘,r used for the Mk 1 thumper. 4 hydrophone array, five feet long
) ten hydrophones, tuned pre-amp and main ampiifier was then constructed,
Yats gave good directional gein in ths fore and aft plane on reception and the
yrdrophone W’iS ‘Lowed behind the dinghy at &4 kva, Althougar the bottom echo

d\,w ted n to 550 Ims, veing the mazimun power withcout cavitation (270
figh echces or scabierers werc sbserved, The pulse length
wod Ausz So the narvow handwl ":,h of the transducer,
2
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'fili 100 _kgh/sgmlg_,{a‘»,, This A10Q set belonging *o M.A.F.F,, Lowestoft, was tiied

evsral times and short range fish echoes were detented but the powsr transmitted
wan insufficlient to debect deep layers or fish Gseper thaa cbout 30 fms, The

t~bsom echo wag observed to 180 fus, A transducer des--oled to operate abou
.U,u ke/s LS.LI"P‘ N,I.0. ceramic tubes g.lon the axis of a cone, 23 in the success~-
/ 1) 3

w

26 ko/s and 67 ko/s transducers, wes built to replace the M AF.F, trans-
ducse for belter eft-?loienoy, but impedance measurements indicated heavy -~one%
s owhis also and it was not pursued furihsr,

g
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:s and Mufax drive )
and dopih marke on all magorders

, tnal plan of using vl
though a_ul the 137 recorders were d:::‘i‘veu.
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ently there were & different time marik systems and a depth scele (in fmy)
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had @ a 3
whmin deileetion of 10 oms, and a minioum dee
g the dynemic range is 40 db, compared with
a.bov.'u ‘2{) 45 i?or ‘vne subi;ec, Live 1n,1,susi"sy recoit,  Between short range echoss
and the ncise ievel there 1s 100 &3 renge, Ths galvancmeter drive amplifior
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gains were increased so that the 40 83 rangs available covered the depth rangs
3 for e Jayers and 80 w te 200 m for single scatberars,
There ig a uneed hers for logarithnmic amoi"f’* :vs In each chan' -'~=l,.,
gramme unit desigaed o swiitsh the recorder on and ofl
econds every §,10 or 15 miuutes oper—a""ec’v. .,-;a.tisfactorily, 'l'.\-fu fe,n beal ing
~ a
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in the recorder neads to be replaced,
anes
Tha o : nts were nmade pri ,-i vally by Dr, and Mrs, Boden
but M, uJa}.'Ler' on a uumbsr of oovcasions ". cmparisons Wl‘bh ‘L-PlI‘ measure~

ents with the dbsrdeen p C b
used by Dr, and Mrs, Zoden wers the Tollowings

i, HMast photomster  The cellector on this iastrument is a transiucent plastic
phere, the snnsd} a 951-A multiplier photobtube,  Schott BG12 and GGH filters
(1 um thick) are in the light path at all times, A d"'p’JS""l on shutter with a
rectanguiar opem.na' (exposing the ewtive photocathode}, a pinhole {area approx-
imately 0,001 that of the rectangular opening), and an opague position can de
changad at will fro:t the control panel in the la’*orato“y,, By varying shuiber
vosition it is possible to measure ineoming radiaziicn throughout tha Z4-nour
cyele and to manitor the darxk current of the system, The instrument operated
continuougly from our departure from Plymouth until our return,

~

~thermo-irradiance meter The light sensor is o 931-A muitiplier photo~

2, DPathy-

Tihs Solcoted irom about 40 ror iow dark current end high sensitivity, In fromd
of the photobtube window is a collimating tube w_wh . flat~piate cosine collector
ot its oubsr end, The collimator has pinholes at 1ts base, such that it is
free-flooding in water, Thres of the shubier positions aff*e identical with

those in the nast photometer d wr two positions ar ague i are in the
bh the %t phot ; tkp other two positions are ovague and are in the
light path when derth and temperature are deterwminel,

.

Gposition 7 wider carrying 7 interference and tail-blocking

is in the I atnn 2s weil, The eighth pogitiom is left empty to

r an easy check of filter scquence, The effective halfw-pealk band

f the filter combinations are H-12 my, The spectral region from 410
op was exanined with the Tilters in the ingtrument during the cruise,
ssure sensor is a Bourdon-operatel poton"sj. neter, and a thermistor senses
in ‘ue‘.—.mpera‘ture, Shutter (and hence, Function) “ard £ iiter=changev

sitions ave conbtrolled from ths laboratory,

On 20 mornings durdrg the cruise, Teble &, the Bathy-irvadiance meter (BIM)
JUNT

AL 1mver~c,d +o t_‘”e denth of a migratory socnic~scattaring layer at the begj_mu,ﬁw
¢ the twilight descen®,  The intensity of i'r’rad:.ance at a given wavelength was

- 2 W e - T

inology and Jczanography Vol, 7, 205-281,
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dotermined at that depth, The instrusent was then lowered i
fu=ther reference Lo the echo-soundsr traces, and the time at wh
aeasured intensily of irradiance reachad each depth was nobed,

n sgteps, without
1 the initially-

.":i milarly, on 10 evenings the ascent of the levels of irradiance with which
dgratory sonic-scattering layers had been associated during the dary wes

addition to the twilight measurements, 13 lowerings wers nads during mid-
"'J."j ods to determine the spectral .,naracte.ms’cl" 8.1(1 the extibetion co=
3 of the water columns, pesctra were obtained et regular intervals o{'
. frum about 50 to crcave* than 500 metres, Whenever possible, the insbrument
w23 veburned from depth with the thermisbtoer cirsult in action to obtain continuous

S e 3 i o i i
(INLRVICE RSN bure P.L’OL iles,

studies, Penetration
ssured during all of the
v 'J *' periods as well as during the tWmes when ireadisnce levels wsre nearly
stant, DBioluminesecnce was appreciable during this "light day®, and an in
spectrun of it was obtained from the sonic-scatterinz iayer,

i'~nr= entire 24~-hour period was devoled to irradia
water columa by sume, sky~, axd moca-~-light was m

'G)(D

Iurdnescence

Dr, and ¥rs. Boden also conducted luminescence measurements using a newly
lavalopsd radiance meter,  The sensors in these instruments are, again, 931-A
suitipiier phototabes, selected as matchsd palrs with nearly equal sensitivities
znd dark currents, Fach instrument has a collimating tube with a clear plasiic
wirtow at the outler end, The window is superfluous optically, but prevents
aninals fron lodging in the tube and obscuring observations, A palr of instrue

pents is mounted at the ends of a rigid frame, and, depending upon the angle of

"is nmounting and the angie of acceptance of the collimating tubes, the pair

views a common volume remote from the distrubance occasioned by tha Se11S0's
themselves and by the supporting wire,

Bach individual instrument conteing a wire recoirder with a 4--hour capacity,
doiacident circultry is employed, such that, although each unit records all of
‘he flashes within its field of view, only tho.,e flashes recorded simultaneously
by both units are significant,

Three pairs are usually used at the sawe time: one below, one in and one
ebove a parbticular sonic-scattering layer, Such measurements were made at night,
ot nidday and during the twilight migration of the layers. A pair has been
2d on the depressor beam of an Isaacs~Kidd midwater trawl to measure luminesce
2a a volume of about 1 litre av o disktance of about 1 metre shead of the trawi,
Ol one ocgasion, 3 palrs were mou.ntei o the trawl beam: one pair looking shead
Lot trewl, cne leooking dwbto the trawl, and one pair viewing ambient light above
2l telow ‘*he trawl.

me ik

“"he records have besn transferred from wire to tape for later analysis,

Visual Phvsiology, Chepistry end Histology

Orustaceans collected from scattering—-layer depths were
eral hiours in the constant temperature roon, They were theun

ced in a shallow bath of sea water at 10°C., A capillary electh-
wire) was inseried into eye; the indifferent elec tl’oae

b5
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(ag=hAgli gauze) floated in the bath, This preparation was
proof box ead stimulated with a beam of collimabed light, ik
intensifty of the stimulating light were regulated by use of a se:
in 10~y sueps from 420 To H70 oy) and by nsuitral densiiy
steps from O to 2,0 ND),
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The response to each stimlnus was ampiified by a Grass P-§ preamplilier,
obzerved on a Teltronix 502 (RO and recorded on a Savbora 320 pen-wiiter,

With the assistancs of Prof, B,0, Ahbott 17 successful cxperiments were
nade, In each of these an eye responded reliably to each of 180200 stimuli
of graded colour and internsity, Urom these data, levels of equal biological
responss to esach wave length will be determined, and gpectral sensitivity curvss
will be constiuected, :

The animals respounding reliebly were the euphausiids, Ihysanopoda p
Buphausia brevis, Nematescelis megslops, and the decaped, fuvnchaiia Vi

Ca AR

Preliminary analysis of the electroretinogram rernlts has been completed;
the final snalysis will Ve made later, A compariscn will then bhs mads of the
colour of light at the depth of capbture and the spectral sensitivity of the

2. Visual pigments  Aqueous digitonin extracts were made from the eyes of
various derk-adepted crusiaceans, Opectrophotometric enalysis of these
extracts has indicatsd the presence of at leash one new visual pigmeat with a
naximum abtsorption between 480 and 490 my, Thiec pigment is found in extracts
of the eyes of Fuachaiie villosa, A large-{for small crustaaeans) -volums of
extract from & eyss is cursently in the ship's deep freeze, t will be sub~
Jjected to an exheustive examination when we reach Plymouth.

¥
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3, Histology A large variety of crustaceans have been light or dark a
and preserved specifically for eye siudies, These, in addition to samples of
other foims from the plankton collections will be shipped to Scripps Iustit
where the eyes will be sectioned,

Underwater light experiments

On gixteen occasions attenpts were made to influence the depth or the
movement of sonic scattering leyers by means of arbificial light sources,
After trying a wide range of sources frcem car bulbs to projection lamps, two
finally prcved to be of some use, hese were a 1800 wallt Admiralty paticrn
Civer®s lanbern, which was used to a depth of avout 100 metres and a free
flooding 1000 watt projection hulh which had been designed at the Aduiralty
hegeardh Lavoratvory for use with underwater television, Ths latter bulb was
uzed Lo a deptn of 550 metres; althoungh a bulb in which the filament had burnt
out was tested to destruction and imploded at 66 metres.

The shallower night time experiments proved 1little of a problem and guite
_dramatic resulis emsrged, Attempts to influence layer depth during the dav
proved much more difficult, The main problem lay in getting a sufficient®
voitage at the end of a long wire to keep up the output of the bulb, Severa
attempts were made with the heaviest available cables on board and although
suecess was achieved anothesr difficulby was encountered, This was the overs
heating of tThe rubber sleeve arouand the neck of the buldb, o far the deep
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expeiriments have proved inconclusive and cne difficulty may well be that of gebw
"":Z'qg; e light ficld wide enough to affect a significant arez of the echo-sounder
xn\“_\:[ a

Other projects

Neuslon

e M‘u o

One of +the main problems in the interpretation of the neuston collections
s that of patchiness., The hauls seem to be characterised by singular degree
of patchiness and to examine the smeller scale dimensions two series of hauls
wers token on a star-shoped pauttern some two miles in radius, The first series
was taken o a night when the moon was up and catches were small and may hardly
be significant, The secound series should be more promising,

Hr, Dlaxter used the neuston net to collect fish eggs and larvae for histo-
logical work concerned with the development of the eye,

Jquid-fishing and underwater camera

Altogether 125 squid were t’zlfen on hand lines during the cruise - 111 were
Oonastrephes caroli and 14 O, pteropus, Two large Histioteuthis bonellii were
Tound dead ot the surface, but 5%ill in & reasonsble State of preservation and
both were collected,

The camera was used 14 times (Table 9) with a baited paternoster trigger,
Fifiteen photographs of squid were obtained; all appear to be Todarodes sagittatus,

2

Matrient execretion

r, Tundisi carried out the mutrient chemistry on board and conducted some

xperiments on the rate of excretion cf nitrogerous compounds from euphausiids kept

e
in the laboratory,

Pop up Net"

Trials with a "pop up net", which fishes from & pre-set depth to the sur-
face by means of its owm buoyaﬂcy were carried out on five occasions, The

nottth of the net was held open by a stiff polypropylene ring, 8 feet in diameter.
to which ten or twenty Phillips deep sea floa*ts were attached by jubilee clips,
The net was carried down by scrap iron weights which were released by a "Benthos™
hyd.Los‘ta‘cic release gear at a predetermined degl‘h and the floats then carried the
nat to the surface, Depths to which the net descended were variously determined
ty means of a pinger on the net, the precision echosounder and the slackening of
a string attached to the net and psyed out from the surface, 0n each occasion
tize net was easily recovered although in one trial the net did not descend as far
ag intehded., Descents were made to 300 m, 560 B, 550 m and somewhere about €00 m
n depth, The buoyancy gave ascent rates of 16,5, 16,7, 22,6, 29 n, per minute
dis oantlng a rate of 68,5 n/min. which almost cer’c;.mly star‘bea ascending at a
ruch shallower depth than :Lnteadeu_) Two types of net were used; a seven ma,
resh knotless net with a large canvas "bucket™ on the end and cne trial was made
ha tha':rd 2 m, !IYI‘ w:d:h a nurrow canvas "buvke'b " oon thg, end, While the
volune m.th a horizontally towed Ni13, This shows some promise as a sampling
toel for use from small boats which lack winches, Trials were carried out at
1’ and during vhe daylight; a light on the net made recovery at night very

i

=

g
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Plankton counter and volume meter,

The plankton counter is based on the principle that an object inter=

in a column of water aL“e”s its electrical conductivity if the con-
ivity of the object is appreciably different from that of watsr, The
tirodes of tne instrument were mounted in the entrance of a % scale model
"Jat net

First tests on the circuitry after several short tows showed that it
WOJld requlre considerable modification for sea towing.  IBarlier trials on

the *Sarsia! had shown & good correlation betwesn objects counted and the
samplﬁ obtained in the net, but it scon became evident that nore amplifica-

.

cion would be needed and Dr, iclartney redes1g1ed part of the circuit,
Liminating the yostmoIPLOP counter and taking the signal directly frowm the
catput amplifier o the U/V recorder,

4

J

Several 1% and 24 hour tows have since been rade and U/¥ records teken
ahout 25% of the time, The samples from the tows have been preserved,

Plocd culburss

[ N

Mr, Harrisson collected blood froz o number of specimens of deep-
fish and cultured the samples Tto obtain metaphoase plates for micro-
scopical exanivaticn, The technigue locks extremely promising and may be
eful tool in genetical gtudies of these animals,

Live plankton chamber

Txperiments were made with a cylindrical perspex chamber designed to
zwﬂ"lztuue microscople examinsti on of planktonic enimals while reducing
handling to a minimum, By noving a plston up the cylinder by means of
hydrostatic pressure the animal can be confined Lo a small volune of water
in an upper chamber which can then be renoved while the amimcl is observed
through the glass top, By replacing the upper chamber and lowering the
niston the animal can be rebturned to o lzrge volume of water betwsen observa-
tions,

The apparatus works satisfactorily but could be improved by a few
notificationsa

A modification to the apparatus mekes it possible to introduce an
slectrode for dissolved cxygen measurement and this was used cn a number
of cccasions to determine respliratory rates of selected decapod crustaceans,
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Tablewi

Summary of Dates

. September 7 Left Plymouth )

September 23-24 Celled Funchal, Madeira

. Septemosr 26 Called Funchal, Madeira Part T

! Sepbember 27-28 Called Funchal, Madeira
October 4 Arrived Santa Cruz, Tenerife
October 7 Left Santa Cruz, Tenerife Part IT
October a7 Arrived Funchal, Madeira - '
(ctober a1 Left Funcheal, Madeira Part TTT

- - = . EA AV

November 20 Arrived Santa Cruz, Tenerife -
November 23 Left Santa Cruzm, Tenerife
November 20 Called Santa Cruz, Tenerife Part TV
Deceuber 1 falled Funchal, Medeira o

X Decenber 7 Arrived Plymocouth

;

£t
e
o



Prof, B,0., abbott
Mr., K.J.H. Andrews
Mr, A, de C, Baker
Mr, G, Barlow
Mr, D, Bishop
Dr. J, Blaxter
Mr., R. Blei
Dr, B,P. Boden
Lord Bowden
#Mr, R, Bowers
Hr, A,F, Boxell
Dr, ¥,R, Clarke
Mr. R,B. Craig
Mr, R,I. Currie

F

Mr, P.M, David
#r, R, Dobson
Mr, G. Fox

Hr, P, Foxton

Mr., J, Francis
¥r. D, Gaunt

Hr, M,J, Harris

Mr, C.M,H, Harrisson

¥r, P.J. Herring
Mary Johrde
Elizabeth Kampa
Mr, H., Keating
Dr. G.E, Haul

Dr, B,S. McCartney
Mr, N, McLeod

Mr., B. Page

Mr, C.W,A., Pettitt
¥r, M, Somers

iir, R, Stubbs

Mr, J, Tundisi
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Table 2

Scientific Staff

University of Illirois

National Institute
National Institute

Scripps Institution of Oceanozraphy

of Oceanocgraphy
of Oceancgraphy

National Institute of Oceanography
University of Aberdeen

Scripps Institution of QOceanography
Scripps Institution of Qceanography

Minister of State for Science

Naticnal Institute
National Institute
National Institute

of Qceanography
of QOceanography
of Qceancgraphy

Marine Laboratory, Aberdeen

Nat, Inst. of Oceanography (In charge)

National Institute
National Institute

of Cceanography
of Oceanocgraphy

Fisheries Laboratory, Lowestof't

Naeticnal Institute
National Imstitute
National Institute
National Institute
National Institute

of Qceanography
of Oceanography
of Oceanography
of Qceaznogzrazhy
of Qceanography

Jesus College, Cambridge
Naticnal Secience Foundation

Seripps Institution of Oceanography
Scripps Institution of Oceanography

Museu Municipal, Funchal

Netional Institute
National Institute
Natiocnal Institute
National Institute
National Institute
National Institute

of Oceanography
of Oceancgraphy
of Oceancgraphy
of Oceancgraphy
of Oceanography
of Oceanography

Inatituto Oceanografice, Sao Paulo

7.10
22,10
29,10
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BIM
Ch3

DNT

ERG
IKiT
N 113
NE 70
NN

0z

Uc

w/s

Table 3

T = B

Station List Conveniions

Bathy-irradiance meter A -~ Aberdeen B = Scripps
Catch~dividing bucket

Depth of net indicator

Engel's midwater Trawl, 1200 mesh with 8 m® boards
Electro~retinograms

Isaacs-Kidd midwater Trawl

1 m® net

70 cm net with flcwméter

Neuston net

Oxygen probe

Temperature, salinity, depth probe

Underwater camera

Water sampling



= Starting positions

Station

5785

5766

5767

) 57¢3
5769

5770
5771

5772

5773

5774

5775

5776

Table 4

Staticn observations

Date

Sept 65

Bosition’

Lat . Long.
42%24'N 10°501y
41°48.,6'N  09°10'W
43°50,4'N  09°24'W
41°46,4'  09°14'W
28%251N 10°15'W
37°08'N 11°%40W

334N

22U 38N

32032'N

32°29,6'N

32°29,8'N

16924,3'W

16°23'W

16°11,2'W

1682851

16°41 ,4'W

11
12

12

12
13

14
14
18

17

18

20

20

21

Time
From To
0545 €810
1025 107
1119 11562
1313 1445
1500 1735
2030 2058
2145
2200 .

0106
0245 1347
Q845
1605 2313
0900 1300
1330 1542
1600 1880
2000
2020 8145
0E00
0920 1218
1338 1618
1700 1745
1750
1800
0615 0730
o74L 09132
1023 1200
1215 1335
1346 1648
1900 2020
2020
0600 0720
0740 0855
10056 1445

200 1330
1355 4700
1900 2100
2115 2145
2242 0010
0015

Gear used

ez

TKHT

N 113H
N i1ed

BTH tests
Asdic cals,

w/s 1,10,20,30,40,60,80,1C0

NN
LIuminescence mster testa

IKMT 950-(0)

Flowmeter cals, CDB c&ls,
RIM tests

3 ko/s transducer tests,
Luminescence meters,

NF 113H
BIM

NF 113H 3 nets

26/67 kc/s transducer tests
DNI cals.

BIM tests

3 nets

290-0

THHT 520-&290 s

IKMT 225-(190), 190-0
/s

BT

Bgyuid fishing

BIM

N¥ 113H 3 nets
NP 113 3 nets
BIM (A and B)

BIM (A and B)
Squid fishing

BIM (A and B)

NF 113H 3 nets

NF 113H S nets

BIM

IXMT 560~(550), 550-0
BIM (A and B)

W/8 1,100,200, 300,400,500,€E90

700,800,900m,
ominescence meters

Squid fighing



Station

o i -

5777

5779

5781

5782

5783

5784

Position

Lat,

32028,9'N

32045, 51N

32°32,.2°N

32932 5N

32025

32°33'N

Long.

ey e

16°%44,4'W

16°21,2'W

16023, 4'W

16°44 ,4'W

16°22,5W

16°23,7'W

Tahla 4 con

- 29 o~

tirued

IR et A SN S S A S

Date

22

Time

s

Called at FUNCHAL

24

25

26
26

1335 1702
1800 1800
1800 2030
2029 28211

2230

0605 0720
0733 0918
1008 1117
1149 1335
1355 1608
1823 1835
2129 2280
2215
\\0050

0515 0725
0810 0900
0920 0945
0952 1034

Called at FUNCHAL

26

27
27

1840 2020
2033
0020

0555 0715
0735 1042

At Funchal and passage to Moroccan coast,

29°20N

29°19'N

11°46,5W

11°37.7'W

29

%
30

2000
2519
2245
0200

0605
0715
0900
1030

18235
2030
2158

0000

0507
0545
0745
0015
10
1900
1745

1215

Gear used

BIM
NF 113
NF 1131
BIM (A)
IKMT 555~(525), 525-0
BIM (A and B)

3 nets
3 nets

IKiT 860-(760), 875-~0
W/S for nutrient expts,
BIM (B) and TSD probe

NF 70V 80-0, 100-~80, 200-1C0,

500-200, 1000-500,
Squid fishing

BIM (B)

IKMT

TKMT

IEMT

TKNT

TKMT

TSD probe DNI cals,
U/W light expt.

BIM (B)

NF 113H trials
NF 113 1 net
NF 113H 1 net

NN (9 hauls)

U/W light expts,

BIM (A and B)
IKMT 550-(350), 350-0

BIM (&)
IKUT 240~(170), 170-0
NN fine mesh with T° probe,

U/W light expt,

Luminescence meters
BIif (A and B)

N 113H &3 nets

N 113H 3 nets

0z probe and W/9
Chlorophylis

BIM (A ard B)
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: Position’ ime,
Station Lat, Long. Date From  To G:er used
0784 29%11.5'W  11°29'W 30 1582, NN hauls for fish eegs
“O 28f57.2'N  11°34'W 01/% 0200
Ycloder
5785 29°12,8*N  11°46,5'W 0ot 0520 0700 BIH (R)
0740 0300 NF 11X 3 neis
0915 1050 NP 11TH 3 nets
1200 1300  BiM (A}
1318 1640 NF 113 3 nets
1855 2810 NP 417 3 nets
18556 1948 NN (4 mm, mesh) 5 havls
2000 2100 UAW light expts.
2125 2340 Luminescence maiers
Passage towards Tensrife
5786  28°42°N 14°35,5'W 02 1708 2024  IKMT 440-(420), 420-0.
5787  28%11,5'N  16%47.7'W 03 0500 0800 W/S and BT
0600 0730 BIM (A and B)
0745 0920 NF 1134 3 nets
0925 1100 NF 1131 3 nets
- 1200 1300 BIM (A and B) B to 650 m!
1245 1730  IKMT 930-(0) m.
2011 NN "Star", 30 hauls,
04 0126
at Sante Cruz : passage to Fuerteventura
5788 28°15'N 15%15,2°W o7 1610 2050 IKMT (SI0 net
2100 22%5  IKwr (SI0 net
On position off Fuerteventura
5789 08 0400 ERG work : T3D probe
0950 1200 NF 113H
1200 1350 BIM (A and B)
1513 1820 IKMT 410-(0) m,
1835 2000 NN
2200 U/W light expts.
5790 28°05,1°N  249C8.2'W 9 0535 0651 BIH (4)

0800 1000 NF 113H 3 nets

1015 1210 NF 113H 3 nets

1215 1330 BIM (B)

1405 1705  IKMT 440-(360), 360-0
1450 1830 NN with T° probe

1840 1930 BIM (4 .ard B)

2200 2530 U/W light expis.

10 0000 0115 BIM (A and B)

;;;;;
......
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iacie 4 conviawed

Position” Tise
station Lat, Long, Date From To Geer used
. 5791 28°03.3'N  14°07.8'W 10 0530 0700 2TM (B)

0745 1085 IEMD 450-(350), 350-0,
1050 1350  IKMT 450-(370), 370-0,
1600 1930 NN with T° probe
2200 2359 U/W light expts.
2225 2359 Luminescence meters

5792 28°03,5'N  14°05,7'Ww 11 0045 0345 TIKMT 450-(345), 345-0,
0545 0730 BIM (B)
0805 1100 ©NPF 113H 3 nets
1115 1230 BIN (B)
1340 1725 IRNT 950-(620)
1800 2000 UAV light expts,
2033 2147 IKMT (SIO net
2202 2318 IKMT (SIO net

At anchor ERG work and calibration

5793 28°04,5'N 14905,5'W 13 0745 1055  IKMT 575-(350), 350-0,
1115 1315 BIM (B)
1339 1645 IKMT 455-(325), 325-0,
1830, 3 kc/s transducer tests

) 1930 BIM
2000 2312  IKMT 450-(340), 340-0,
ERG work

5794  28°04.2'N  14°11.6'W 14 0520 0730 BIM
0746 1100 IKMT 570-(450), 450-0,
1100 1300
1335 1708 IKNT 650-(500), 500-0,
1745 1950 U/W light expts,

) ERG work

5795  28°05,3'N  14°09'W 15 0737 1122 IKMT 1000-(650)
1145 1432 IKMT 350-(290), 290-0,
1450 1730 IKMT 250-(200), 200-0,
1905 2359 Boomer out

5796  28°04.2'N  14°11'W 15 0415 0548 IKMT (SIO net)
0745 1130 IKMT 875~(700), 700-0,
1148 1437 IKMT 435-(340), 340-0,
1450 1735 IKMT 305-(260), 260-0,
2245\\ w/s

17 0045

5797 28°05'N 14°09.5'W 17 0600 0720 BIH
0745 1115  IKHT
1345 1712 IKMT 775-(850), 650-0,
2000 2350 U/W light expts.

™
7Y



- 25

)us 4 rent Lf‘_v‘\ih
Station Lats, Lond, Tate Fronm 'EE Geat; used
£798 28°04,8'N  14°09,5'W 18 0615 0715 ETU
0735 1107  IFMD 0-(575), 575-0,
0830 1200 NN wlt T prob
1127 1445 IKw 6C0-(495), 4556-0,
1503 1757 1K 208-(i60), 1C0-C.
1500 1740 BOoher out
1928, Plankton light trap
19 * 0400
5799 23°05°N 14°05,3'W 19 0800 0720 BIM
0750 1135  IKMI (SI0 net
1490 1804  IKUT 810-(675), 675-0.
1815 1915  BIM
2200 2359 U/W light tests
5800 28°05'N 14°09,5'W 90 545 0730 BIM
0740 1040  IKMP 505-(430), 430-0,
1055 1325  IKMY 170-{110), 11G-0
1400, 3 ke/s transducer tests
1830 70 ke/s E/s calibration
2038 2110  IKNT (ST0 net
2122 2245  IKMT (SIO net
580L  28°05'N 14909.8'W 21 0545 0730 BIM
0740 1138  IKMT 947~(800), 800-0,
1145 1700 U/W light tests
1333 1555  IKMT 100-(60), 60-0,
1603 1816  IKMT £0-(0).
1830 2215 U/W light expt,
5302 28°04,5'N  14°09,5'W @ 22 0600 0715 BIM
0200 1230 Calibrations of CDB ete,
1335 1610  IKMT
1930 NN "Star" 36 hauls
23 0213
ERG work
5803  28°02.7'N 14°04.6'W 23 0745 1045 IKiT 500-(415), 415-0,
1200 1700 Boomer measurements
1955 2245  IKNT 350-(210), 310-0
FRG work
Departure from 3CHD position off Fuerteventiira
Pagsags N to Madeira
5804  32°98,4'N  1€°48.0'W 26 0745 1807 IKMT 2700/(0) m.
1630 1945 Pop up hucy tests
2012 2220  IKMT (SIO net) : Luminescerce
meter
2250\ Pop-up buoy tests
27 0200



Station

DT 3T Ty EI

miamis
L0

807

5808

&t PFunchal

Return passage to Gran Canaria and Fuesrteventura

On SOKD position off Fuertevenmtura

Lat, Liong. Date From To Gear used
Nov ,E5 L e
28°04,5'N  14%10,7'W 02 1034 NF 70V 50-0,100-~50,150-100,
\ 200-150, 300~200, 400+300,
\k £Q0~400, 600-500, 700~600,
1629  800~700,900~800,1000~900,
1700 BIM
1936 2238  IKIT 490-(460),450~0
2300 TKHT 380-(0)
03 0200
0215 0515  IKHT 410-(0)
27°49,5'N  13°58.5'W 03 0550 0659 NN 8 hauls
0700 0745  BIM pressure test
0915 NF 70V 50-0,100-50,150-100,
\ 200-150, 300--200, 400~300,
\ 500~-400, 800~500, 700~600,
1429  800--700, 900-~800, 16C0~900,
1630 1900  BIM
1936 2230  IKMT 415-(5502,550—Om,
2250 IKMr 310-(280),260-0,
c4 0142
0156 0430 IKMT 205-(150),150-0,
28°04,4'N  13°57,0'W 04 0548 0649 NN 7 hauls
0812 NF 70V 50-0,100--50.150-100,
\ 200~150, 500-200, 400-~300, -
\\ 500-40G, 600~500, 700-600,
1352  800~-700, 800-800, 1.000~-900,
1500 163C Calibrations
04 1630 1845 BIM
1935 2315  IKMT 900-(0)
2335
05 Nozi2  IRMP 800-(700),700-0.
28°03,6'N  14°02,3'W 05 054% 0656 NN 9 hauls
0830 1135 W/8 0~1300m,
1220 1610 UG 1000m,
1630 2015 U/W light expts.
2005 NF 70V 50-0,100--50,150-100,
200-150, 300-200, 400300,
A 500-400,600-5060, 700~600,
06 0117  £00-700,500-800,1000-900
0330 Squid fishing
28°C5,8'N  14°04.3'W 06 0601 0639 NI 8 hauls
0735 0950 IKT (SIO net) Luminescence
meters 510-0m,
1806 17Y03 UC : Luminescence meters
1950 2337  IKT 900-(8003, 800~0,
Q7 0035 0410  IKMT 750-(630),630-0,
0545 2000 BIM
1100 1300 U/W light expts
1400 1700 Pressure release tests,
1708 1758 UG 527 m,



Station

Reiai pme W % e

£810

-

Tiet.

e

28°03,9'N

28°04.8'N

28°05,1'N

28°05,1 '

28°04,2'N

28°03,6'N

28°03.5'N

- 27

e

Teble 4 continued

AT L S e 3R T WA ST T T 3

Long,

s e

13°51W

14°00,4'W

14°09.8'W

14°10,.6'W

14910, 7'W

14°09'W

14°11,9'W

Data

e e

o7

08
08

09

19
09
¢

10

11

11

[

T S

[ ]

14

Fron gg
1819 1020
1955 2042
0013 0335
0545 1000
1030 1615
1740 1923
1953 2253
2315
N 0225
0440 0730
0912
\
1647
1645 1915
2024
\\
Vo200
2005
0213
0220 0830
0740 1120
1145 1325
1536 1440
1450 1630
1630 -
1750 1930
1945
\
0129
0156 0720
0730
0750 0928
0934 1116
1141 1250
1520 1640
1936 2220
2230
0057
0400
0400
0520 G715
0745 0915
09025 10553
1105 1221
1230 1350
1400 1515
1528 1645
1655 1810
2055 2559
0010 0717

Gear used
NN 8 hsul-
RID 925-(80C},800-0,
TKHD 625-(475),478-0,

DI

3 ke/s transduce in "Fred®
UG and pinger teosts,

IKME 710-(600),600-0,

IKMT 585-(475),475-0.

BIM

NF 113V 50-0,100-50,150-100,
200-150, 300~-200,400-200,
500-490,600-500, 7G0-C00
800700, 900-800, 10506-500,
B

NF 70V 50-0,100-50,150~100,
200-150 , 300~200, 400-300,
500~400, 600=500 , 7G0~600,
800-700, 9C0--800,1000-300,
UC 200 m,

Acoustically controlled net
trials,

IKMT 950~(800),800-0,

UC 600m.

IKHMT (acoustic control;
IKUT (acoustic control
BT

U/W 1light expts,

NF 7OV 50-0,100-50,150-100,
200-150, 300200, 400-300,
500-400, 600~5C0 , 700~600
800-700, 200~3C0, 1000900,
uc

N 113H trials with CDB,
N 1131 450-(410),410-0,
N 113 500-(460),460-0.
Pop-up net trials,
Pop-up net trials,
IKMT 265-(200),200-0,

IXMT 150-(90),90-0,

BIM BT U/V records,
(24 hour station).
UG 300 m,

N 113H 320-(340),340-0,
N 112H 550«(2802,280—05
N 113H 295-(240),240-0,
N 113H 250-(190),190-0.
N 113H 200~-({0).
N 1134 215—?150),150-0.
N 113 160-(920),90-0,
E/S calibrations

Uc 300 m,



Tabla 4 gontinesd

dhation Lat, Long, FRERI Yrom  To Geer used
. 5, s Grrr g o = e oy e ey P o
Sal7 28704, 7' 14%09.7 i4 0730 1200  Flownsher colibrations

1400 1630  U/T light exrhs,
1940 2253  IK#T 600-{500}, 500-0,

2508 120-(50), 50-0,
15 "~ 0195

0138 0&55  IKMT 50-(C).

5818  27°48'N 13°551% 15 0430 0550 Pop-up net triale,
0840 1015  UC 300 m,
1020 1230  BIH
1220 1324 UC 420 m,
1355 1911 UC 400 m,
163C 1753  Deep hydrophone trial
1020 1940  BIM test,
1650 2435 N 1130 400~(450),450-0,
2145 2335 N 113 460n(400§,400~0,
2338 N 113H 400~(350), 350-0,

18 0114

0125 ©233 N 1131 350-~(280),280-0,
0708 C420 N 1.3 200-(240),240-0;
0443 (€05 N 113H 250-{180),130~0,
CEH2 0720 Pop-up rec tiial,

5819  28°04,C'N  14705,2°W 16 1100 1335 UC.
1520 21440  EHT 100-(0)
2508 N 113H 220-(150),150-C,

i7 0040 C150 N 113H 150--(100),10C-0,
0204 0310 N 113H 100-(50),50~0,
0320 C4E5 N 1132 560-(500),500-0,
0505 0810 N 1134 50-(0).

5890 ' 0930 Hydrophone tests,
b
134 1600  Fred streaxed, Nolse level
measureasnts,

U/ for Pop-up tuoy station

A
5%21. 28924 4'N  13°C4,.6'W 18 1030 BT
1720 1940  Picking up bucy.
2000 UC and squid fiching,
19 0445
5852 28°01,7'N  16%17.2'W 19 1400 2305 EMT 570 m,
20 0250 0844 UC 100 m,

% Banta Gruz de Tenerife
Teturn passage to Fuerteventura
& &

EE£25 28°05,5'N  14°08'W 24 0236 0424 Pop-up net trials,
0520 0730  BIM
0918 1800  EMT 50C¢ m,
1942 2125 N 113H 7oom§55o),55o-0,
2135 2320 N 11i3H 800-{650),8£0~0.

2550\\

[e)
i

0120 N 113d 850-(7752,77 -0,
G130 0325 N 115 960-(800),800-0,
0345 0518 N 1131 580--{440),440-0,
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Table 4 contioied

" Shatica Tat, Long., Date Time To Gear used
Reiaiadt R RS DL SRR ST A TALLT SATRITDET - R e
5824 28°05,0'N  14°09.5'W 25 0730 1125 W/S 350 in 1D m. to 670 m,

1000 1236  Boomer outboard
1130 1342  BIM

1810 HAT 90 m,
26 0105
5825 258°06,6'N  14°06.9'W 26 0745 0935 N i13H 570--(475),475-0,

0942 1135 N 115H 625~(5650),550-0,
1145 1355 N 113H 940-(700),700-0,
1430 1605 N 113H 800-(700),700-0,
1618 1750 N 1131 eoomg475 ,475-0,

1925 2125 N 113 660-(510),51G-0,

2138 2336 N 113H 720-(6oo§,eoo_oﬁ

2545 N 113H 910-(825),825-0,
27 * Q185

5382 28°07,2!'N  13°54, 51 27 0215 1905 EMT 560U m,
2010 2335 IKMT acoustic ceantrol tests,

5827 28°05,3'8  14°04,5"F 23 0200 0700 E/S calibrations,
23°05,1'  14708,2'W 0755 09406 N 113" 720-(600),600-0,
0950 1142 N 113H 780-(650),650-0,
1152 1355 N 113H 900-(750),75C-0.
1405 1600 N 113H 950-(800),800-0,
1613 1725 N 113 50-(0).
2008 IKMT (SIO net) with
29 "N001l  luminescence meters,
0230 0703 UC 100 m.
5328 28°05'N 14°09,7'Ww 29 0755 097 N 1123H 100-(50),&C-0,
- 1015 1130  IKMT acoustic control

1155 1415 IKMT acoustic control

1425 1605 IKMT acoustic control

1940 2300 Fred™ overboard, E/S noice
level measurements,

Paszage to Tenerife,
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Poll No.

T o, M RBATRES

Bt gt
OO OO U ity

B
23S

14
15

-4
ol

17

OO~IO U I

0

27
28
29

Start

1655, 8.
1500,11,
05806,1.3,
0024,15,
0845,18,
0305.,22,
2520,25,
1054, 28,
1110,30.
0002, 2.10
1630, 7.10
2230, 9,10
1815,11,10
12C0,15.10
1540,15.10
i720,17.10
1707,19,10
2002,.21.10

WO WO W WO WWWW

0900, 10,
1500.12,
1510,17,
1215, 20,
2905,21,
1200, 24,
1405,25,
1617,23,
1600, 283,
1802, 29,
2022,30,
2054, 1,10
2301, 2,10
1108. 8,10

O © WW™DWWWE W

1330, 9.10,

1545,10,10
880.,11.10
0620,13.10
0745 ,14,1
03825.15,10
1049,16.,10
1125,17,10
1715.18.10
1345,19.10
1155,20,10
1448,21.10
1701,22.10
1500,23,.10
£210,24.10

Liog of Fcho-scunder rolls

(%31

Table

Precision echo-sounder {10 ¥c/s)

0300,22,
2315.25,
1340,27,
1105.30.
2345, 1,
1747, 3.
2227, 9.10
1801.11.,10
1800,153,10
1530,15,10
1725,17.10
1703,19,10
2001.41.10
1834,23.10

2O W W WP WWC W

R

Roll No,

16
20
21
22
23
24
- 25
26
27
28
22
30
&1
32
33
34

35

Lsdic (36 or 54

L

ke/s)

1845,11.
500,17,
1210.,20,
2200,21,
2000,22,
1400,25,
1615,26,
1548,28,
1800,29,
2017,20.,
2045, 1,10
2252, 2,10
1107, 8,10
1045, 2,10
1540,10,10
1823,11,10
1705,12,10
0730,14.10
825,115,140
1055,16,10
1428,17,10
151.5.18,10
154:3,19.,10
1153,20,10
1446,21,10
1858,22,10
1447,23,10
1515,24,10

2545,25,10

O VWO DWWWWw

30
31
32
33
54
55
36
37
38

S

40

42
43
45
46
47
48
49
50
51
52
55
54
55
56
57

Seart
1856,25,10
1828,25,10
0918, 1,11
0520, 3,11
0911, 5,11
1128, 7.11
1329, 9,11
1330,11,11
1655,13,11
2220,15,11
2230,17,11
1800.19,11
0840,25,11
1445,27.11
2246,29,11
0345, 2,12
0814, 4,12

0000, 26,10
1200,31.10
144, 1,11
1710.
1905,
2122,
2545,
0146,
0315,
G515, 9.
1025,10,11
1230,11.11
0356,12.11
0640,13,11
0927,14,11
1206.15,11
1418,16,11
1702,17.11
1905,18,11
13539.25,11
1632,.24,11
1815,25,11
2040,26.11
2540,27 .11
135.29,11
0510,30.11
0748, 1.12
1010, 2.1z
1234, 3,13

.

L]

© W3 WGP A
N e S
[ S SN QY SN Y I

o

9

L]

1835,25,10
0915, 1,11
0514, 3,11
0900, 5.11
1120, 7.11
1325, 9,11
1316,11,11
1680,15,11
2200,15.11
2230,17,11
1800,19.11
0839.25,11
1446,27.11
2245,29,11
0315, 2,12
0812, 4,12
0000, 6,12

2315,26,10
1410, 1,
1710. 2
1903, 3
2120, 4
2340, 5
7
8
1%

RRRER

Ry

L]

-3

0145,
0300.
0340,
1015,10,11
1280,11,11
0355.12,11
C650,13.11
0925,14,11
1201 15,11
1414,316,.11
1658,17,11
1903.18,11
2027.19,11
1627,24.11
1752.25,11
2015,26,11
2316.27.11
0130,29,11
0508,30,11
0740, 1,12
1008, 1,12
1231, 3,12
o812, 4.12

.
.
.
]
o
.

e



Table 5 contiaved

67 c/q Feho~sounder

3

Roll No. Start Finish Toll No, Start Finish
1 0515, 9,10 0500,10,10 15 0845, 4,11 1402, 5,11
2 1040,10, U 1800,11,10 17 1410, 5,11 2140, 6,14
3 1830,11,10 0840,13,10 18 2145, 6,11 0170, 8,1l
4 1051.13,10 0810,15.10 19 0150, 8.11 0815, 9.1
5 0815,15,10 1301.26,10 20 0817, 9,11 1325,10,11
15 1304,16,10 1900,17.10 z1 1340,10.11 ©  23e0,11.11
7 1900,17.10 0000,19.10 22 2310,11,11 0600.1.3,11
8 0005,19,10 0498,20,10 23 0615,13.11 1430,14,11
9, 0439,2C,10 1440,20,10 24 1430,14.41, 2245,15,11

10 1442,20,10 1843,21.1 25 2255,15,11 0445,17.11
; 1845,21,10 2145,52,10 25 0447,17 .11 0259, 25,11
2212,22,10 0245,24,10 27 0259.25,11 0915,26,11
0500, 24,10 0900, 24,10 28 0930,25 .11 1745 .27.11
1100, 2,11 0215, 3,11 29 1747,27.11 0615,29,11
0219, 3,11 0840, 4,11 30 0845.29,11 1415,29,11
26 kc/s Echo-sounder

1 1920.926.10 0917.27.10 10 0410,12.11 1100,13.11
2 1930, 2.11 340, 3,11 11 1105,13.11 2015,14.,11
3 0845, 3.11 1502, 4,11 12 2030,14,11 0300,16,11.
4 1545, 4,11 2215, 5,11 13 0325.16,11 1000,17,11
5 2220, 5,11 0216, 7.11 14 1020,17.11 0930.25,11
6 0525, 7.11 1045, 8.1l 15 0940.25.11 2000, 26,11
7 16800, 8.11 1722, 9.11 16 2000, 26,11 1152, 28,11
8 1725, 9.1 2510,10,11 17 1136,28,11 2130,29,11

9 2313,10,11 0406,12.11 ‘
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Date
52/9

1/10
14/10

15/10

16/10

17/10

18/10

2/11

3/11
4711
5/11
7/11
8/11
29/11
24/11
27/11
17/9
22/9
24/10

12/11
13/11

)

Table 6

U-V Reccrdings

Station No,

I
5777

5735

LRI

5794

85795

5796

5797

5798

5799
£800

5801

NF 113H
NF 117H
TKMT (1;

P

IKMT (2

IRMT (1
IKMD (2
IKHT (3

IKNT (2)
TKMT (3

IKMT gi)
IKMT (2)

Ixur ( 1)
NEATN
TKMT

E
TKMT 21)
é

TKMT

TKMT
IKMT
IXMT

TRMT gig
2
IKMT (3
NF 70V
IKMT (1)
IXMT (3)
IxKET (1)
IKMT (2)
IKMT (3)
IXMT (2)
IKNT (1)
ENT
ENT
- SUNSET MIGRATION
- DAWN MIGRATION
- DAWN MIGRATION

24 hour serdes including
sunset and dawn migrations,



td
%1

ix,09
ix, 13
ix,28
x,02
X, 24
X, 01
xi,30
xii, oL

Date

32,12
ix.17
ix, 20
ix, 21
ix,22
ix, 24
ix,25
ix,26
ix, 27
ix,30

x,01
x,05
x.,08
x,09
x,10
x,11
z,13
x.,14
%x.,18
x,19
X,20
x,21
x,22

x1,03
xi, 04
xi,07
¥i ,08
xi,09
¥ ,12-13
x1,15
xi 24
xi,28

Rothymetric B/S runs

Time Date  Iimo
1200 to  ix,10 1800 Bay of Biscay to Galicia Bank
070¢ to ix,25 2300 Portugese coast to Porto Santo
100 to ix,.29 1800 Madeira to Moroccan coast
0000 <o x,03 0415 Moroccen coagt to Tenerife
2230 to X,26 0400 Gran (anaria to Madeira
2000 to xi 0l 16CC Madeira to Gran Canaria
1300 to xii,01 1600 Tenerife 4o Madeira
1600 to xii. 04 0812 Modeira to Finisterre
Table 8
Bathv-irraediance Msasurements
1313~1445
1330--1430
06150730 1231.5-1555 1906-2020
0600-0720 1200-1330 1900-2100
0545-07%0 17551035
1900~-2030
C605-0720
05150725
555~0715
0545-0715 12151345
085200700
0600-~-0730 1200-~13C0
1200-1350
12456~1530 1840-1950
0520-0700 C000-0115
05450730 1115-1230
1115-131.5
0520-0730 Midday~time Marker Off
0615~0715
0602-0720 16156-1915
05450730
0545~0730 1630-2045
0600-0745 (Measurement
of intensity
163C~1900 of U/W lights)
1630-1845
0545-1000
08545-1000
04400730 1645-1915
0600/12 = = = = = == = = = = = = =« = 0200/13
0£30-0730

1130-1342
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Underwater Ceamera OHuations

Stetion Depth dme at depth f. flocus film Bait
Lo, _ Prom To .
5808 1000 1248 1520
580 837 1742 753 8 Si HP3
£B09 12006 1545 1640 n "
5611 500 1747 1617 " "
8814 200 2013 G205 " "
5813 400 G205 G715 it i Mackerel
8813 600 1200 1315 " " ®
5315 300 0833 C7i0 4 567 HPS
5e16 200 0023 0712 3.5 srey P3 Squid
583, 300 cab3 101 3.5 S5ten F03 "
400 1228 1326 " " " "
400 1415 1900 o " " "
5819 600 b | 3350 " " n "
- 5821 300 2019 0440 " " "
5828 100 0255 0840 " " " Mackerel
- 887 300 0235 0700 " " " Kipper
Tatle 10

e ha on Fusrtever a station
P 70V hauls on Fusrteventura stat

Day hauls Night hauls
Station 5305 5808
] 5808 012
5307 5313



g
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Table

N 1151 series on Fusrteventura staﬁio&

Station Depth of deep Station Depth of deep
—_ catch —— cateh
5097 50-{0) 5319 50~{0)
5328 100--{50) 5819 100~§50)
5616 16C~{90) 5819 150«5100§
5316 215-(250) 5819 220-(150
5816 25om5190% 5818 z5o-é1@o
5318 295-{240 5318 290-(240)
5818 350-(28 oB 5513 350-{(230)
5816 %00-{ 560 : 5818 460~ 50)
5814 450-{410) 5818 450--( 400
5614 500—}460) 5818 450~ 450)
5325 0--( 475) 5819 560-(500)
5625 0-{ 475) £82y 580~( 440
5825 625 550) 5825 660m251o
5827 720-{ 600) £823 700~ 550
5527 780-- ?6503 5825 720-(600
5825 800~(680 5823 800-{ €50
5327 900~ ’”50) 5823 830~ (775}
5825 94C- 2 g 5825 o (828
5827 $50-(800 5823 £0--(800)
Table 12
JXMT series on Fuerteventura station
Station Depth of deep Station Depth of deep
— gateh cateh
5801 50~ o) 5817 50-{0)
501 110-(60) 5817 120-(50
5800 170~(110 5814 150-?90
5793 200-(180 5806 210-(150
5795 250~(200 5814 265~(200
5796 sua- {25} 5206 310-(260
5795 50 \zvnﬁ 5603 350-(510
5796 £55-(340) 5806 415-(550)
5723 45E( 325) 5753 450~(340)
5803 5050~ g-d) 5805 490-{460
5800 £05-{ 420 5811 565~(475
5794 570-(450 5817 600~( 500
5798 60C--(495) 5810 625-(475)
5794 650-{ 500 5811 710-(600
5798 700~{575) 5809 780-(620
5797 775-(650) 5807 800-(700
5799 810~(675{ 5809 200~ (800
57¢¢ 875~(700) 5810 925-(8005
5801 940-(£00)
5313 £50+(800)
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Table 13

TRVT NICHD HAULS (3%)

Qg;;;ﬂ?i) w:’:,andard 2 hr, tows ¥iscellaneous
50 5817
100 5617
150 5814 £804
200 5806
250 5783, 5814 5788,5792(1),5792(2) , 5800
200 5808 5027
&5 5803
400 £805(1),5805(2) ,5806 5796
450 5702,5793
500 5805 5738
5EQ 5811
800 5817
650 5810
n 700 5311
) 750 5809
800 £807
850
£00 5807 ,5809 5826
950 5810,5813
1000
- Pable 14
] IKMT DAY HaULS  (55)
Nominsl Standerd 2 hr, tows liiscellaneous
depth (m) e Foe O 7 S
50 5801
100 5301
150 5800
200 5783,5798
) 250 5775,5795 5779
' 300 - 5775,5796
250 5790,5795,5803 5828
400 5789 5785
450 5774,5790,5791(1), 5799,5786
57¢1(2),5793,5786
= 500 5800, 5801, 5803 5809
550 5778,5777,5782,5793, 5794 5802,5813,5828
€00 5758 5779
’ €50 B704
700 5728
750
800 5797(1),5797(2),5799 5779, 5798
850 5778
800 5796
950 5787,5792,5801,5813 5770
1000 £795 5828

2700 5804
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