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Oceanographical Expedition of the Dana, 1928-1930. * 
By Prof. JoHANNES ScHMIDT, Ph.D., D.Sc., 

Carlsberg Laboratory, Copenhagen, Leader of the Expedition. 

THE DISTRIBUTION OF NESSORHAMPHUS, 

A NEW GENUS OF OQEANIC EELS. 

1\ S a biological example I may refer here to a 
.1i new genus of pelagic eel which I am describ
ing elsewhere under the name of N essorhamphus .1 It 
is readily distinguished from other eels by the spatu
late snout--so that seen from above it reminds 
one somewhat of the elongated beak of a duck
and the hind margin of the caudal fin, which is not 
rounded (Fig. 4). 

For several years I have known N essorhamphus 
from the Sargasso Sea of the North Atlantic, our 
collections containing all stages from the egg and 
tiny larva up to adult specimens. The larvre are 
specially numerous ; they occur in thousands and 

The most obvious character is a deep black, 
well-marked streak extending along the middle line 
ventrally from the head to somewhat past the anus 
(Fig. 4, B); this streak is wanting inN. ingolfianus . 

N. Danm also differs in other characters; thus, 
the snout is relatively shorter and the distance 
between front of dorsal fin and the vent relatively 
longer. The numerical characters also show differ
ences. The number of vertebrre in one of the 
specimens from Sumatra was found to be 137 
(corresponding to 138 myomeres in the larval 
stage), whereas in 100 larvre from a station in the 
Sargasso Sea the myomere numbers varied from 
150 to 159, and in 65 specimens from the Madagascar 
region from 149 to 158. 

In the Indian Ocean we N essorhamphus 
are thus well suited to the de
termination of the distribution, 
especially the breeding areas. 

During the Dana's voyage 
round the world we discovered 
that N essorhamphus also occurs 
in the other oceans, in the Pacific 
as well as in the Indian Ocean, 
and the details of its distribu
tion seem to me of so much in
terest that I propose to discuss 
them briefly here, even though 
the collections are not yet fully 
worked out. In the western part 
of the Indian Ocean, around 
Madagascar, we found both larvre 
and adolescent specimens of 
N essorhamphus. Closer examina
tion showed that they stood so 
near N. ingoljianus of the Sargasso 
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FIG 4 --Nessorhamphus ingolfianu8, Johs. Schmidt (A), and JVessorhamy>hus Dance, Johs. 
·Schmidt (B), side and ventral views. (A) specimen 128 mm. in length, from the 
Sargasso Sea; (B) specimen 102 ,mm. in length, from the Indian Oce:m west of 
Sumatra. Drawings by Dr. A. V. Taning. 

Sea that they must be referred to this species ; at 
the most, it can only be a matter of subspecific 
difference. Comparison of the following averages 
of several important numerical characters in 200 
larvre from the North Atlantic and 70 from the 
Madagascar region proves this : 

Large 
NessOThamphus 

ingolfianus. 

Total Preanal Postanul Blood-
No. of No. of No. of vessel on 

Myomeres. Myomeres. Myomeres. Myomere. 
No. 

North Atlantic . 154·05 120·28 33·79 75·3 

Indian Ocean I I 
around Mada-
gascar 153·91 120·69 _ _'7_5·6 __ 

On the other hand, to the west of Sumatra, in 
the neighbourhood of the equator, the Dana 
obtained two adolescent specimens (in addition to 
larvre) of a N essorhamphus which was seen at the 
first glance to be different from N. ingolfianus, 
and which I am introducing into ichthyological 
literature here under the name of N essorhamphus 
Danm, nov. sp. 

• Continued from p, 446. 
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Danm not only west of Sumatra but also on both 
sides of the equator farther west, in the waters 
between the Maldives and Seychelles; and in speci
mens from the equatorial parts of the Indian Ocean 
the number of myomeres varied between 135 and 
145, thus showing a range of variation similar to 
that of N essorhamphus ingolfianus in the Sargasso 
Sea and round Madagascar. 

In the Pacific we found N essorhamphus Danm 
in the equatorial belt north of New Guinea and 
Celebes, etc., the number of myomeres varying here 
between 136 and 145. t N essorhamphus also proved 
to occur in the south Pacific along the whole 
stretch from the Marquesas to New Caledonia and 
the north-western part of the Tasman Sea, but 
this was not N. Danm. It was a form which 
approaches N. ingolfianus, both in its high number 
of vertebrre and the absence of the ventral streak 
which characterises N. Danm.t 

Turning now to the third ocean, the Atlantic, 
no specimens of N essorhamphus were found by 

t For twenty-seven specimens the averages corresponding to those 
given in the previous table were 

t The number of myomeres varied in six specimens from 152 to 162, 
but in such a small number of specimens this is such a wide range 
that possibly a mixture of two forms is present. 
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the Dana in the southern portion, from the Cape 
towards Ascension; but in the neighbourhood of 
the Line, on both sides of this, a few larval speci
mens were found which proved to belong to N esso
rhamphus Dance, with the number of myomeres 
varying from 135 to 145. 

The distribution of the genus N essorhamphus is 
summarised in the accompanying chart, Fig. 5. This 
is based on the occurrence of larvre and thus repre
sents the breeding regions. As in all eel fishes, 
these are restricted to the warmer parts of the 
oceans. For the rest, the most characteristic 
features of the distribution may be summed up 
as follows: 

1. Both main species, N essorhamphus Dance and 

graphical conditions also recall to some extent 
those of the Sargasso Sea. I have not much doubt 
that N. ingoljianus extends from Madagascar across 
towards Australia. and that N. Dance occurs from 
New Guinea far to the east in the equatorial belt. 

From our investigations of the home fishes we 
know what great importance the hydrography, and 
especially the temperature, has in the distribution 
of the different species, more especially at spawn
ing time. In 1909 I illustrated this in the case of 
the North Atlantic species of Gadoids, and demon
strated that it is the varying temperature require
ments in the different species during the spawning 
period, when the species are specially sensitive, 
which determines the situation of the spawning 

FIG. 5.-Distribution of the larvre of Nessorhamphus ingolfianus, Johs. Schmidt, shaded, and of Nessorhamphus Danre, Johs. Schmidt, black 
(each including subspecies or races). The figures denote number of myomeres. 

N. ingQljianus (each including subspecies or races) 
occur and spawn in all three oceans. 

2. In each of the oceans the two species are 
distributed in the same manner, with regard to 
latitude, as in the other two oceans. Thus, 
N essorhamphus Dance occurs in a belt about the 
equator, whereas N. ingoljianus is found about the 
transitional circles, both on the northern and 
southern hemispheres. We may call this type of 
distribution the latitudinal. 

This is the actual distribution of the genus 
N essorhamphus so far as the Dana's investigations 
go. Large regions of the oceans, however, in 
the North Pacific and South Atlantic for example, 
must be investigated before the picture is complete. 
It would not be remarkable if it proved that the 
transitional region of the North Pacific contained 
a fish belonging to the form-series of N. ingoljianus, 
or at any rate to a related species, for the hydro
graphical conditions there, at least in the western 
part, greatly resemble those of the Sargasso Sea. 
One must similarly take into account the South 
Atlantic in the neighbourhood of the transitional 
circle, especially its western part, where the hydro-
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grounds and thus right away the distribution of 
the different species.2 Also, there can be no doubt 
that in the case of the oceanic fishes it is also the 
hydrography-making allowances for the historic 
factors-which determines the breeding areas of 
the species and thus in the first case their dis
tribution. 

Now, large and characteristic differences actually 
occur between the equatorial zones and the zones 
about the transitional circles in hydrographical 
characters, both in the upper and intermediate water 
layers, where the propagation and larval develop
ment of N essorhamphus take place. This applies 
to the temperature, salinity, oxygen contents, etc., 
and it cannot be doubted that such differences, in 
conjunction with specific demands on the environ
mental conditions, determine the spawning regions 
and distribution of the two Nessorhamphus species. 

The further examination of the Dana material 
will presumably bring to light types of distribution 
other than the latitudinal, as in N essorhamphus ; 
but this will undoubtedly be found again in many 
other cases, possibly with even greater clearness 
in other cosmopolitan genera of oceanic fishes, 
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especially in those which contain several main 
species, and, in contrast to the eel fishes, are not 
restricted to the warm zones but also occur and 
spawn in regions of lower temperatures. 

The above information regarding Nessorhamphus 
may be taken as a first example of what may be 
reached from two months' work, dealing with the 
Dana material from the point of view outlined in 
the beginning-that is, by using biometric methods 
and including the large larval material. Without 
the latter, from the study alone of the quite few 

New()a!edoma 180' !60'W !iO'W 

phenomenon. 3 As the projected course of the 
Dana in its world cruise in September 1928 lay 
across the Pacific from Panama to New Caledonia, 
one of the principal hydrographical aims of the 
expedition, as planned by its leader, was the 
investigation of the minimum distribution of 
oxygen towards the west. 

The result of these investigations, which were 
undertaken in the months of September, October, 
and November 1928, is displayed in Fig. 6, which 
shows the oxygen distribution in a section from 
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FIG. 6.-Section of the ocean from Panama to New Ca.!edonia, showing distribution of oxygen. 

adult specimens available, we should not have 
understood in the least the peculiar features of the 
distribution of the genus. Even if a great deal is 
still wanting, it is certainly not a common thing 
in natural history, along with the description of a 
new genus, to be able to give so much regarding the 
distribution of its species. 

OXYGEN IN THE TROPICAL PACIFIC. 

By HELGE THOMSEN, Hydrographer of the 
Expedition. 

On the 1921-22 expedition with the Royal 
Danish Research Ship Dana the remarkable fact 
was discovered, at several stations in and close to 
the Gulf of Panama, that the sea water contained 
practically no oxygen at a depth of c. 400 m., 
but at that time there was no opportunity of 
following up the horizontal distribution of this 
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Panama to the south point of New Caledonia, 
the position being given on the route-chart, Fig. 2. 
The figures on the curves denote the percentage 
of oxygen observed, compared with the quantity 
of oxygen which would be found in the water if 
it were saturated with oxygen. The smallest 
quantity was found in the Gulf of Panama at a 
depth of 400 m. and amounted to 0·03 c.c. of 
oxygen,per litre of sea water, corresponding to 0·5 
per cent saturation. This minimum extends west
wards from the Gulf of Panama, always with 
nucleus about 400-500 m., but with steadily rising 
amount of oxygen. As far as long. 125° W. the 
minimum value still remains less than 10 per cent, 
and up to c. long. 140° W. less than 20 per cent; 
but about long. 148° W., that is, near Tahiti, the 
minimum ceases to be apparent in the saturation 
percentage. 

Consideration of the section shows, further, that 
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