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INTRODUCTION

In the scientific literature on the deep-sea fauna it
has rarely occurred that enumerations of the species
and specimens of animals from the single localities
have been made or, in other words, that an evalua-
tion of the contents of the single trawlings has been
undertaken. The only comprehensive effort along
this line was accomplished by MURRAY. In his out~
standing account of the results of the Challenger Ex-
pedition published in 1895, he listed the names and
number of specimens of all species found at each of
the stations worked by the Challenger, after the vast
majority of animal groups had been worked out by
specialists. In his long introduction to the report of
the Siboga Expedition, WEBER (1902) presented much
valuable information on the contents of many of
the abyssal trawlings; this, unfortunately, is some-
what scattered and not easily found in his compre-
hensive general narrative. The following are listed
as examples of later papers giving a preliminary de-
scription of the results of distinguished single hauls:
NyYBELIN (1951) on the trawlings of the Swedish
Deep-Sea Expedition, BRUUN (1951), dealing with
the work of the Galathea in the Philippine Trench,

ZENKEVICH et al. {1955) on the first trawlings by the
Russian Vitjaz in the Kurile-Kamtchatka Trench,
Bruun (1957) on the contents of a trawling by the
Galathea in the Western Indian Ocean at a depth of
4820 m, SUYEHIRO ef al. (1960) on Japanese traw-
lings in 1958, and WoLFF (1960a) on the contents
of each of the known “hauls” (trawlings and bot-
tom samples) at depths exceeding 6000 m (in the
hadal zone).

It is generally accepted that animal life decreases
quantitatively with increasing depth. The number
of species and specimens is generally low in trawls
which are brought to the surface after having worked
successfully on the abyssal floor at depths exceeding
some 2000 m. The contents of the three richest sta-
tions (of a total of 138 abyssal bottom trawlings and
dredgings) during the Challenger Expedition were as
follows (MURRAY 1895):

Station Locality Depth N.O' of . N(?' of
benthicspecies specimens
147 S.Indian Ocean 2925 m 87 c. 200
146 S.Indian Ocean 2500 m 69 c. 200
237 E. of Japan 3420 m 53 c. 150
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In view of this, the results obtained from a single
trawling during the Galathea Expedition (St. 716 at
3570 m depth in the East Pacific) were truly remark-
able. It is hardly an exaggeration to say that the
assemblage of animals from this station is the richest,
both qualitatively and quantitatively, that has ever
been collected at a single locality in the deep-sea.
Qualitatively, the trawling which for the first time
brought the ancient mollusc Neopilina to light must
in itself be regarded as extraordinary, but, as shown
below, several other new forms are also of more than
ordinary interest. Quantitatively, it is a unique
achievement fo obtain from a depth of almost 3600 m
132 different species and about 2100 specimens of
benthic metazoans. There are several reasons to ac-
count for this high benthic productivity: an area
with a large primary production at the surface, ex-
cellent conditions for trawling, the fact that the Ga-
lathea was the first expedition to use a large trawling
gear at great depths, and finally the valuable expe-
riences gained previously — this operation being one
of the last to be made during the expedition.

Last year the present author published in Danish
an account of the results of this trawling (WoOLFF
1960b), illustrated with photographs and drawings
by the artist Mr. Pour H. WinThER. In view of
the scarcity of such accounts and the outstanding
qualities of this particular trawling, the Galathea
Committee has found il appropriale to have the
paper published in English (in a somewhat altered
form) in the Galathea Report.
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THE TRAWLING

The Galathea was heading south-east along the Paci-
fic coast of Central America. We had reached areas
where wind and current cause an upwelling of nutri-
tious water from a depth of a few hundred meters,
thus giving rise to a comparatively high production
at the surface as well as in the depths. Therefore,
there were hopeful expectations of procuring a rich
haul.

Throughout the night of the 6th of May 1952
the echo-sounder had indicated a fairly even abyssal

plain with rather low, “rolling hills”, lying at a depth

of 3500-3600 m. It was agreed to start trawling soon
after sunrise, and at 7 a. m. the huge herring otter
trawl was made ready. It was of the type used by
Danish fishermen. The mouth opening measured
32 m, and the length was 60 m (PL. VII A). When in
action, the mouth of the trawl was kept open by
two oblique otter boards, mounted with iron and
weighing 150 kg each.

At 7.15 steam was taken off one of the boilers, at
7.45 the trawl and boards were in the water, and
the man at the winch began to slowly ease off wire.

130



Fig. 1. The cod end of the trawl, containing the major part
of the catch at St. 716, has just been lifted on board.
(ALEX PETERSEN phot.).

The position was then 9°21'N, 89°12'W, the course
287° (NNW), and the screws were making 126 re-
volutions per minute. One and a half hours later
4000 m wire had been paid out. By 10.50 a. m.
8000 m were out. This was the length of wire which,
according to our calculations, was required for the
depth in question if the trawl was to move along
the bottom at a rate of 2.3 knots (cf. KULLENBERG
1951, 1956).

An angle gauge was attached to the wire astern
of the large traw! gallows, and a dynamometre was
fixed to the wire above the quarter deck. The incli-
nation of the wire, 1. ¢. the angle between the wire and
the surface of the water, was calculated to be 41-43°.1
This angle would just enable the trawl to reach the
bottom with the given length of wire, depth and
speed along the bottom. Since the inclination was
at first only 30°, the number of revolutions of the
screws had to be reduced. Not until 11.45 did the
angle reach 41°, and it remained there for slightly
less than one hour. Consequently, we presume that
the trawl was towed along the bottom for no longer

1. Note the misprint in BRUUN’s explanatory remarks to the
List of Stations (1959, p. 21, column 2, line 4 from above):
horizontal instead of vertical. .
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than 55 minutes, although the interval between the
termination of paying out the wire and the commen-
cement of hauling was nearly three hours. The dis-
tance trawled was thus a little more than 4 km.
The position during the trawling was 9°23'N,
89°32'W, lying about 425 km off the coast of Costa
Rica. The direction of the trawling was 287°.

At 13.30 the hauling started. At 16.18 the boards
appeared at the surface, and the winch was stopped.
Another lengthy interval was required before the
trawl bag was safely landed onboard, for the catch
was a bulky and heavy one (Fig. 1).

Truly, it was a rich haul. All the zoologists im-
mediately began sorting and pickling the animals
obtained (Fig. 2), cleaning the meshes of the net,
etc. The work lasted all that evening and the two
following days. By then everything had been sorted,
labelled and preserved in alcohol or formalin, ex-
cept the larger fishes measuring more than one me-
ter, which had to be stored in the deep freezer. Pre-
liminary determinations had been made and count-
ings recorded for the journal. Notes had been taken
of colours which would eventually fade and sketches
prepared, while the more remarkable finds had been
photographed and filmed.

Fig; 2. The sorting has begun. In the foreground a tray with
large alepocephalid fishes; behind it the canvas bag.
(ALEX PETERSEN phot.).




THE ENVIRONMENT

Throughout the trawling at St. 716, the echo-
sounder showed a constant depth of 3570 m. The
temperature at the bottom was about 1.9°, i. e.
abyssal conditions. The salinity was 34.6%/4,, and
the oxygen content as high as 2.4 ml/litre at the
bottom (MENZIES et al. 1959). Both the Galathea
and the Vema (see below and p. 135) found the bot-
tom sediments to be a dark greenish, somewhat
clayey ooze with many remains of diatoms, radio-
larians, and pelagic foraminifers. The Vema also

found a geologically-recent (Pleistocene) layer of ash
covering much of the area (1.c.). This was 2-15 cm
thick and of variable depth in the sediment. An ash-
fall as extensive as this must have had a marked
effect on the fauna even at abyssal depths. The same
applies to the strong decrease of temperature which
took place in the deep-sea at the onset of the Glacial
Age. Thus, an ancient animal like Neopilina (see
p. 136) was not “just” able to survive to the present
time in the constant natural conditions hitherto be-
lieved to prevail in the deep-seas. Here, too, up-
heavals take place that may prove fatal to existing life.

THE ANIMAL ASSEMBLAGE ON PLATE IX

In some of the illustrations it has been endeavoured
to show a few of the animals from St. 716 in their
natural environment. On the large drawing (P1. IX)
some of the most striking creatures have been espe-
cially selected for demonstration. 1t should be point-
ed out that depicting this great concentration of ani-
mals in one spot was considered necessary for eco-
nomic reasons, the aim being to show as many local-
ly occurring species as possible. An assemblage of
animals to the extent shown would be difficult to en-
visage — even in this abundant locality. Theoretically
— very theoretically — there is, however, a possibility
for a “snapshot” like this, since all the animals were
actually collected in the same locality.

Neopilina

In spite of their modest size and unimpressive ap-
pearance the two cap-shaped molluscs in the middle
of the plate are, without doubt, the most interesting —
and the most famous. The animal was described by
LEMCHE in 1957 under the name Neopilina galatheae,
as a living representative of the Cambro-Devonian
class Monoplacophora. The material comprised ten
specimens with soft parts (Fig. 3) and three empty
shells, the largest of the former being 37 mm long,
35 mm broad and 13 mm high. A mature male and
female were cut in sections and their anatomy de-
scribed in a large, abundantly illustrated monograph
(LEMCHE & WINGSTRAND 1959). The fine structure
of the shell was studied by ScamipT (1959).

The bearing of Neopilina on the systematics of
the molluscs was touched upon by LEMCHE & WING-
STRAND (1. c.). In addition, several preliminary phy-
logenetical considerations have been published by
LemcnE (19592, 1959b, 1959¢, 1960). He has, i. a.,

thought it possible to homologize the primitive
comb-like gill (ctenidium) with the legs of arthro-
pods, to show that the ventral position of the mouth
in Neopilina and Polyplacophora (chitons) is similar
to that found in trilobites, Limulus, primitive crusta-
ceans and polychaete larvae, and to demonstrate
that the muscle arrangement points towards a direct
derivation of molluscs from coelenterates.

The remarkable find of Neopilina provided incen-
tive for two American and one Russian research ves-
sel to investigate the type locality of Neopilina off
Costa Rica in order to procure more material. Only
the Lamont Geological Observatory ship (the Vema)
in 1958, during the course of 11 hauls in the areca
(with a 1 m dredge — cf. p. 156), found one small
specimen at a depth of 3720 m (MENZIES ef al. 1959).

1. Based on the known mouth opening of the trawl or dredge
used on the Vema and (probably) the period the trawl re-
mained on the bottom, MenziEs ef al. (l. c., p. 175) state
that each of the eleven Vema hauls in the Costa Rican area
covered “an estimated average area of 2000 square meters.
This suggests [citation continued] that the animals, if ran-
domly dispersed, occur in the abundance of one for each
22.000 square meters. Doubtless they are not randomly dis-
persed as was indicated from the “GALATHEA” capture of
10 specimens from one 55 min. cast of the herring otter
trawl; however, the average population density must be
exceedingly low. The trench monoplacophorans [N. (V.)
ewingi] show a significantly higher population density,
namely 0.7 for each 1000 square meters or more than 15
times that of Neopilina (sens. str.).”” The authors also tabu-
late the density of each of the other animal groups collected
in the Costa Rican area and in the Peru-Chile Trench
(Tables 1 and 2).

This is certainly the first time that density has been esti-
mated in this way. It seems premature to do so, unless the
authors can satisfactorily explain, a) how the precise mo-
ment the trawl reaches the bottom can be determined with
this small type of gear (according to our experience this
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