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2)
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4)

@ain obisciives
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a) to obiain epibenthic sledgs samples of the abyssal
macrobentnes from the SMBA permanent station in the

Southern Rocxall Trough in order to continus a time series

b} to carry out plankton sampling and exploratory bottom

sznpling in the Porcupine Bank area for Dr D.I. Williamson

c) to undertake analysis of halocarbons and nitrogen oxides
from air and seawater samples from the waters to the west

he British Isles.
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d) to undertake trials of a newly constructed box core
sampler for auantitative sampling of deepwater benthos.
e) to obtain samples of the abyssal megafauna using an

hgassziz trawl.

Geograpnical area, cruise track, stations and gear worked.

See Pig., 1 and Table 1.

Sampling zear used.

Epiventhic sledge, Agassiz trawl, large box corer, plankton

Sy

net, Shipsk and Smith Helntyre grabs.
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5)

6)

3. R.HL, Liznifcot, 5¥BA/IPWS Millvort.
4, P.S. Liss, 3chosl of Ervirommental Sciences, Univ. of
East Anglie.

5. A.J. Loveliccl, SBowerchalke, Salisbury.

6. J.FE. Lorszloclk, Zowerchalke, Salisbury.

9, P.A, Tyler, Devt. of Oceanograhy, Univ. College of

Swansea,
10. D.I., ¥Wiliiaoson, Univ. Liverpoel, Pori Erin.
Sea and wseirner contitions.

Excellent un<il o Aipril when it became rather poor with

winds generzllv around force £ and up to 7-8., A generally

heavy Morth =2 Wesiterly swell continued until the ship

reached sheltzred waters.

Cruise narrztive.

Challenger's scheduled sail

p—

ing was delayed by crewing
rrohlems unsil 1800 nrs. 4 Aoril., After launching the

PES fish in tn= Bristol Channel she then steamed for the

permanent siztipn in the Southern Rockall Trough via the
Celtic Sea snt around tThe 59 of Ireland. Heavy weather

developed 3urins o Lpril when crossing Porcupine Bank,

reducing srezi to about 2 unots. Although the wind had

cree 3, sea state still allovwed a2 plankton




haul %o be nade at 1753 hrs for Dr Williamson. Challenger
resuned sheaning at 1806 nhrs and eventually arrived on
54%4011 12°16'% {SHBA permanent station) at 0700 hrs

T Avril.

An epibenthic sledge haul was started immediately, using
the main wire since there had been some slight improvement
in the weather. £ satisfactory haul was eventually
recovered at 1121 hrs although the mouth closing gate had
failed to close -as a consequence, it was discovered later,,
of current drain from the batteries powering the explosive
release., No positive indication of the gear bottoming

had heen obtained from the pinger on the PES recorder and
the reason for this becanme clear when the next deep tow
was attenpted (the wire metering was found to be
underestimating actual payout).

This haul was followed by & plankton haul and then by

a water bottle cast both on the hydrogravhic wire for the
party from the University of East Anglia (UEA). Having
obtained & satisfactory sledge haul, sufficient for the
SMBA time series, it was decided to attempt a repeat of
the successful Agassiz trawl haul at this station that

had beern first accomplished with help of Mr Frank Dunning,
Pishing Mate, on RRES Shackleton's SMEA cruise earlier this
vear. However, after paying out an indicated 6000 m of
wire the fresnh siate of the wire and the fact that only

= lays remained on the winch drum encouraged a suspicion

that the metering was in error. Visual monitoring of the



wire whilsi neavirg

[

onfirmed an underestimation by approx.

42%:; so thzt in fact more than 10,000 m had in fact been

A fair catenh was eventually obtained when the gear was

f.A

recovered, but the frecuent stops had resulted in a
vinnowing of the sample so that only the relatively heavy
elements recained.

Because of this only partial success, 2 second cast with the
Agassiz was rcade at 1844 hrs, paving out an indicated 3480 m
(~ ca 6000 = actual) of wire, and again towing for one

hour. However, the trawl was recovered at 2231 hrs damaged,

sneared at three corners.
Because of heavy weather, further ovperations were postponed

until the {ollowing movning. At 0810 hrs another plankton
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nade before steaming South for

the Porcupine Bank. The bosun and deck crew then kindly

repaired the Agassiz, replacing the wire with shackles to
allow the gear to be used for Dr ¥Villiamson.

Challenger arrived at the first of Dr Williamson's stations
on the Porcuvpine Bank at 1210 hrs 8 April, and a plankton
cast was made Tollowed by waiter bottle casts for dissolved
halecarbon ani nitrogen oxide znalysis oy the party from UEA
and Bowerchelks.. On the advice of Capt. taw it was then

decided the new tox corer & trial, since the weather

have
PTOosTects mi;htipracluzedzurtner opportunities.

Although ths zood pinger indication of &ear bottoming was
<3 - v (] ¢l




obtained during the subsequent lowering of the heavy gear,

no useful information from the wire tension meter was obtained

despite attention by K. Smith. This malfunction remained
until the end o the cruise. (It wés eventually found by
Mr J. Price of 105, Barry, that severe corrosion due to
water leakage argund the load cells was shorting out the:
signal).
The gear was recovered safely, but found to have plosed
incerrectly so that most of the sandy sample obtained had
washed out. ZIHRemoval of metal from the release head
assemoly was considered might solve the problem and,with
the kind efforts of the second engineer, this was done while
a haul was made with the Agassiz trawl for Dr Williamsom.
The trawl was recovered at 1554 hrs, after a half-hour
bottom tow, with a small catch, This was followed by
another water bottle cast for Dr Liss and Prof. Lovelock
and their team. 0On completion at 1623, Challenger proceeded
to her next Porcupine station arriving at 2122 hrs.
After another plankton haul in order to detect crab larvae
with the same negative results as from previous hauls, the
Agassiz was shot with & 1-hour tow on the bottom. Again
a rather smzll catch was obtained. Challenger then made
course back to the northern slope of the Porcuvine Bank.
slankton
En route'azhaul was made at 090C 9 April, arriving at the
station vosition on the upper continental slove at 1332 hrs.
Because of a slight ioprovement in sea state, it was decided

to attsmpt & further box corer trial. Since the depth was
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onl>r ¢ 4CC ¢ 1t was Teli that the lack of a wire tension
indization, althousgh very desirable, wvas not so critical
as in deeper waier. Eut no sample was cbtained, 1t was
assums4 tecauss of a fallure of the release mechanism.
The .-assiz wzz then dednloved at 1638 hrs in an attempt
to ccllect & sezple for Dr Williamson., Soon after heaving
o e L M .
to quick aciicn ty Capt. ﬁaw,imanoeverlng the ship back
over the gear. Thnes Agassiz was eventually recovered with
the “rame badlv damaged and the net in shreds. Pieces of

the s=ony corzl Dendrovhvllia cornigerad, entangled in the

netting, indicazsd tThat the gear probably had come fast on
‘owaver, amncngst the fauna entangled in the

net wns & singls specimen of the small deepwater majid

crah, Lohynehus Shompsoni that on examination by

Dr Williamson wzs itnought & very likely contender as the

Pira_ly, Challerger steamed for the permanent station for
one Turther bSsx ccrer irial in deep water, arriving at

0904 rrs 10 Anril. However, nc indication of the gear

betinming wzs oztalired from the pinger despite paying
&8 . A .
ou* ca’auiated more than 60 m in excess of botton

der=-, In ihe ghsence ¢f any wire tension indication and

P, oL R . IR > o n . 4 Fi
boczise of the dcusis about the metering corraction, the



mack inboard and found not to have teleased’
This at least proved the reliability of the bottom-contact
release in preventing pre-firing of the gear as a result
of the ships motion being transmitted down the wire.

A final plankton haul was made for Dr Williamson followed
by a water botile cast. On completion 2t 1315 nrs, a
course was set for Dunsiaffnage, with further water bottle
casts being accomplished on the shelf early the next
morning, also taking this opportunity to recover the PES
fish. On reaching the Pirth of Lorne at 1430 hrs, a final

series of water tottle casts were made, and then Challenger

[

steaned to sheliered water in Loch Linnhe for further box
corer trials in 75 m depth. The first three drops failed,
but tre fauli was Finally rectified, recovering a good,
relatively uandisturbed, O.25m2 sample of the soft mud
bottom &% 1946 hrs 11 April. After a further successful
box corer drop, Challenger hove to for the night, steaming
for Ardmucknish Bay at ca 0400 hrs 12 April, then followed
a final trial with the box corer at 0936 hrs, recovering

a good sample.

Challenger was evehtually allovad to enter Dunstafifnage

Bay at 1200 hrs, finally berthing at 1300 hrs.

J.D. Gage.

18 April 1977.
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4) Helocarbons ani nitrous oxides in the air and in the

sea; measursnents during Challenger's cruise EA/TT.

4 .

ur varticipation in this cruise was to
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measure the abundance of certain halocarhons and nitrous

oxide in tha a2ir and in the sea, boih at the gsurface and

<tk

at depth., Fron the results we heoped to gather further

¢t

knowledge about the flux on these compounds between the
air and sea and some indice
contribution of the natural and man-made sources and sinks.
We were eauipred te measure fluorocarbons, nethyl jodide
and ¢hloride, meihyl chloroform, carcen tetrachloride and
nitrous oxide,

The analysis of the dsta gathered may tazke several veeks

on szhore in our lascratories, ou% we are pleased that ell
indications f{romihe raw dats are of a successful trip.

The highlig:

'ntg are:;

[119]

1) Fluorocarbbn 11, one of the two principal compounds,
alleged to tarzaten siratosphere ozone, is distributed
uniformly down to 500 m in the Western appreaches. From

the simultaneous zir and seawater measurements we hope to
deduce the Flux of this zas from the air to the sea.

2)  The na*tural hyirocarbons, methyl iodide and nethychloride,
were low in abundance both in the air and in the sea. It

+th

£

o

now looks protatle tre largze concentrations of
methyl chloride in the air come from natural and man

induced grass and forest Fires rzther than the sea as was



previcuslr thought.

%) Nitrous ozide was found at all stations and from the
data the flux of this gas beiween the air and sea also

will be deduced.

4} An unexvected and interesting finding was the presence
of a gas, tentatively identified as nitric oxide (HO) in
seawater, but not in the air., This gas was most abundant
at depth and in the deeper waters off the continental shelf.
The quantity of 'll0' in the-sea appears to be large and,

if confirmed, its abundant presence may resolve & number of
uncertainties.concerning the natural cycle of nitrogen.

5) We used some modified polypropylene I0S water bottles -
to collect water at the stations where biolegical sampling
took vlace. Trne botiles were redesigned so as to collect
water for trace gas analysis without contamination. This
was their first trial and it seems to have been successful.
When further proven these modified bottles will serve for

other organic and trace gas analysis experiments at sea.

We all wish to exuress our grateful thanks to Captain Maw
and to the officers and men of the Challenger for kindness
and helv in this fruitful voyage. Ve also are indebted to
Dr Gege for his unstinted help and for providing a place

for us on this cruise.

P. Balls and P.S. Liss, Univ.

of East Anglia.

A.J. and J.E. Lovelock, Bowerchalke,
Salisbury, Wilts.
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B) unicuz crabh larva
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specimen in 1929.

of the larve 1974,
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lerva remains unxnoWwn.
over
them were unsuccessiul,
obtained since,.
Plankton tows on all si
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of the

The 1living
the brief nublisned des
of the eye in pariicule
crab which Fives e T
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This specimen does not
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with 15 carapace spines instead
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i ny interest since I Tirst saw

vroposed a new family on the basis
The crab which gives rise to the

A

fey live Jlarvae were obtained

4

1973, but atienpts to rear

and no live larvae have been

des of the Porcupine Bank during
tarvae, but 2n Agassiz trawl
bank included one specimen

Doravnchus thompsoni. The Agassiz

ne exmerience, but the crab did.
features not apparent in

crivtions, and the shape and colour

r strongly suggest that this is the

kel

o the peculiar larva. If so, its

in the Majidae must be questioned.

carry eggs. Attempis to dredge

» which to hatch larvae will be made

Dr. D.I. Williamson.
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Table 1 Station positions and pear workad {211 denths riven tmcorrr-‘cjg_@_)_ ' ] '
Date Operation Time Hrs SHBA Togition Depth Goar Hesul b
- ko o B S5tn No m .
6 April 1 1753 - 54013'N 12000'W - Plankton net ('PN) No crab larvae
7 April 2 ) 0716 BS 129 54°39.4'N 12%16.5W 2900 Epibenthic sledge Satisfactory haul
oo 3 1125 - 54°41 0 12°18'W PN No crab larvae
" " A 1150 - 549418 12%19y Water bottle cast Satisfactory
(He)
" " 5 1240 AT 130 '54046'N 12019".'.’ 24 00 Arassiv trawl (an) Winrowed sample - mainly fi
nooow 6 16844 A 1751 54°49'W 12%19'W . AT Small catch - net pulled
of frame ’
8 April T 0810 - 53045'N 1'5048""! PN No crab larvac
nooow 8 0825 - " " " wooow "
woo 9 1215 - 53°15'% 14°15W L neoow "
oo 10 1230 - 531415 14°151y HC Satisfactory
" " 11 1415 - 53014.3'N 14015.O'W 225 Spade box corer (sBC) Improper closurewashed samy
moom 12 15073 AT 132 53°141H 14%161% 225 AD small haul dominated by
actinians.

O 13 1606 - 53°15'0 14°18'W e satisfactory
nooon 14 2145 AT 133 529301N 14%1 1y 317 AT Fairly rich sample includir

many molluscs, holothuria
and fishes.
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Date Operution Time Hra  SMBA Poaition Depth Gear Result:
. __Xo B Stn_No ot -
4 nnril 1t UER - 53°%5¢.4110 12°06.6 1y 410 SR Releasea but no sample
moo 16 1520 - 54°04,4'0 12°04.5'V 35 SRC : SN
" " 17 1638 - 54005'N 1206w 785 AT Gear came fast and
) recovered damaged
18-25 P027 - 54°0% N 12%04 74 400-600 Shipek and Smith Mo uscful material
: Uelntyre grabs: recovaere:
10 April 26 0904 - 54039,.1 vy 129%8,419 2912 SRC Gear had not boitomed?
oo 27 1200 - 547580 1218w PN No crab larvae
"o 8 1245 - " " He Satisfactory
11 April 29 0835 ~ 55°55.3'N 07°09,6° HC Satisfactory
30 1430 56917.2'N 05°50,2'W e "
31 1746 - 56°31.4'0 05°32.51 75 SBC No release
32 1845 - " " n " "
33 1858 - " " " " "
34 1945 - " " " " Good sample
25 2037 - " " " " "

12 April 76 0922 - 56°26.0'N 05°27.0'W 50 SBC Good sample
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