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In March 1918 I delivered to the Bergen Museum my manu-
script on the fishes from the sea-bottom of the Atlantic Ocean
collected during the cruise of S§/S “Michael Sars” 1910. 7

It has not been possible to print it before 1926. Therefore
I have now tried to bring the systematic part up to date, but I
 have not revised the system of the Macruride according to the
synopsis in Gilbert and Hubbs’ Report on Japanese Macrouroid
fishes collected in 1906, published in Proceedings of U. S. Nat.
Mus., vol. 51, 1917.

Bergen, March 1926.
Einar Koefoed.
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Introduction.

In “The Depths of the Ocean” by Sir JoHN MURRAY
and Dr. JoHaN Hiort, which appeared in 1912, the latter
writer gave a preliminary survey of “Fishes from the Sea-
bottom”. Dr. Hiorr himself, being afterwards fully occupied
with the administrative duties of his office as Director of
Fisheries for Norway, was unable further to continue the
work of the Atlantic Expedition, and entrusted the special

treatment of the material to my care, for which mark of
confidence I beg to express my best thanks.

By way of introduction to the systematic description,
some explanatory observations are here given as to the
distribution of the species concerned, following the lines

laid down in the chapter by Dr. Hiorr above referred to
in “The Depths of the Ocean”. :
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Most of the fishes were caught in trawl-hauls made
on the bottom, but need not therefore have been actually
fished on the bottom itsell. BRAUER considers a great
number of them as bathypelagic, as for instance all the
Alepocephalidee (No. 8 pp. 335—336). It is probable,
however, that they were living in the water-layer nearest
the bottom, in contrast to fishes only taken at some di-
stance farther up, where only few of the undermentioned
species were found, though the young-fish trawl was there
employed, as also large nets with about the same aperture
in front as the SiecsBeE trawl used by earlier expeditions.

The temperatures are in this paper always stated as
Centigrades.

Vertical distribution.

In order to give an idea as to the vertical distribution
of the species taken, the sea-bottom is divided into four
zones:

The abyssal plain below 4000 metres.

« An intermediate zone from 4000 to 2600 metres.

The continental slope from 2600 metres to 190 metres.

The continental shelf from 190 metres to the shore.

In the abyssal plain below 4000 metres, amounting
to about 75 /o of the sea-bottom 2 hauls were made, one
at Station 10, one at Station 48.

In these two hauls only 5 fishes were caught belonging
to five different species and five genera namely:

2,Y 1 of the family Alepocephalidce.
1 — Scopelidee. )

2 — Macruridee.
1

—_ . Zoarcidce.

In the zone between the abyssal plain and the conti-
nental slope from 4000 metres to 2600 metres (nearly
19 %/ of the ocean-floor) 3 hauls were made on the Sta-
tions 35, 53 and 88.

In these three hauls 103 fishes were caught or about
34 per haul belonging to 27 species, 17 genera, viz. in
average 4 fishes per species namely:

4 1 of the family Chimeceridce.

e g Alepocephalide.

6 — Synaphobranchidce.
1 — Ilyophidce.

8 — Scopelidcee.

3 e Stephanoberycidee.
0 — Halosauridce.

1 — Notacanthidce.

9 — Macruridce.

4 — Zoarcidce.

1

3

The continental slope is divided into a steepest part
from 2000 metres to 800 melres, comprising only abt.
3 %o or a little more of the sea-bottom, and a somewhat
less steeply shelving upper part, from 800 to 200 metres,
amounting to abt. 5 °o of the ocean-floor.

On the lowest part of the continental slope, the
“Michael Sars” made in 1902 three hauls on the Faroe
slope, and in 1910 eight hauls, viz. at Stations 4, 23, 24,
25, 41, 70, 95 and 101. These eleven hauls gave alto-
gether abt. 1238 fish, or abt. 113 per haul. There were
64 species, belonging to 39 genera. Of these, 3 genera,
with 17 species, belonged to the family Macruridee, and
3 genera with 9 species to the family Alepocephalidce.
On an average, there were 19 fish per species. There is
thus here a considerable increase both in the absolute
number of specimens and also in the number of individuals
within each species when compared with the hauls made
in the deep parts below the continental slope.

The distribution of the fish among the various system-
atic groups is as follows: i

20 Selachii.

7 Batoidei (Raiidc).
22 Chimeeridce.

68 Alepocephalidce.
46 Synaphobranchidee.

569 Macruride.
408 Gadidee.
3 Berycidee.
9 Acropomatidee.
3 Scorpeenidee.

15 Scopelidee. 5 Cottidee.
24 Halosauride. 19 Zoarcide.
19 Notacanthidce. 1 Malthidee.

On the uppermost portion of the continental slope,
between 550 and 250 metres, the “Michael Sars” made
in 1902 one haul on the Faroe slope, and in 1910 two
hauls, viz. at Stations 21 and 39. These three hauls gave
560 fish, or abt. 187 per haul. There were 35 species,
belonging to 31 genera, with an average of 16 fish per
species. The systematic distribution appears as follows:

65 Selachii.
Abt.28 Batoidei (Raiide).

4 Chimeeridee.

5 Salmonide.
Many Centriscide.

18 Macruridee.

93 Gadidce.

30 Berycidee.

251 Sparidee.
1 Mullidce.
Few Caproide.
2 Carangidee.
3 Pleuronectidce.
11 Scorpeenidee.
Many Triglide.

The continental shelf from 200 metres to the shore
makes up abt. 7 %o of the ocean-floor.

Here, the “Michael Sars” made in 1902 one haul
off the Faroe Islands, and in 1910 seven hauls, viz. at
Stations 1, 3, 13—14, 20, 36, 37 and 38. These eight
hauls gave altogether abt. 1480 fish or 185 per haul,

gl v
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There were 69 species belonging to 47 genera, averaging
21 fish per species.
The systematic distribution is as follows:

47 Selachii. 84 Caproide.

63 Baftoidei. 1 Labride.
130 Clupeidce. 296 Carangidee.
9 Salmonide. 5 Zeide.

1 Mureenidce. 211 Pleuronectidce.
32 Atherinide. 7 Scorpeenide. -
206 Gadidce. 105 Triglidee.

4 Trachinide.

1 Uranoscopidee.
5 Callionymidee.
2 Tetrodontidce.

3 Serranide.
23 Scienide.
50 Pristipomatidce.
174 Sparidee.
12 Mullidee.

A hasty glance shows that in the deep, the Alepoce-
phalidee and Macruridee predominate; on the lowest part
of the continental slope, the Alepocephalidee fall off some-
what, and the Gadide make their appearance. The
Macruridee decrease considerably on the uppermost part
of the slope, the Gadidee on the other hand, remaining
numerous right up on to the continental shelf. On the
uppermost part of the continental slope, they have fo
share the position with Acanthopterygii, especially Sparidee,
and on the continental shelf also with Pleuronectidee.

A clozer analysis shows this more definitely.

In the intermediate zone between the abyssal plain
and the continental slope, at depths between 4000 and
2600 metres, the proportion between the various groups,
expressed in percentages, was as follows:

(1fish or) 1 per cent belonged to Holocephali (Chi-
meride).

(30 fishes ,) 29 per cent belonged to Malacopterygii
-(Alepocephalidee).

AR ») 7 per cent belonged to Apodes (especially
Synaphobranchide).

Pl ») 11 per cent belonged to Haplomi (especially
Scopelide).

s S » ) 11 per cent belonged to Heteromi (especially
Halosauride).

i S ») 38 per cent belonged to Anacanthini
(Macruride).

(4 , ,) 4 per cent belonged to Acanthopterygii
(Zoarcide).

On the deep part of the continental slope, between
2600 and 800 metres, the following percentages were found:

( 49 fishes or) abt. 4 per cent belonged to Plagiostomi
and Holocephali.

£ 68 -, » ) abt. 6 per cent belonged to Alepocephalidee.

( 46 fishes or) abt. 4 per cent belonged to Synapho-
branchidee.

1B ») abt. 1 per cent belonged to Scopelide.

i S ») abt. 3.5 per cent belonged to Heteromi
(Halosauride & Notacanthide).

(569 - ») abt. 46 per cent belonged to Macruride.

(408 , ») abt. 33 per cent belonged to Gadide.

0 » ) abt. 2 per cent belonged to Zoarcide.

On the uppermost part of the continental slope,
between 550 and 250 metres, the following:

( 97 fishes or) 17 per cent belonged to Plagiostomi and
Holocephali.

(B R » ) 3 per cent belonged to Macruride,

G935y ») 17 per cent belonged to Gadide. ;

(2901 % ») 52 per cent belonged to Acanthopterygii
perciformes (espec. Sparide).

e St ») 0.4 per cent belonged to Acanthopterygii
scombriformes (Carangide).

(8 ») 0.5 per cent belonged to Acanthopterygii
zeorhombi (Pleuronectide).

(60 , -,) 11 per cent belonged to Acanthopterygii

i scleroparei (Triglide).

In order to gain an idea as to the percentages for
the various fishes on the continental shelf, the northern
and southern hauls must be taken separately, as the bottom-
temperature in the northern area on the Faroe Bank and
south of the British Isles lies between 8° and 10°; in the
southern area, from Portugal to the Canaries, between
12° and 16°.

South-west of Faroe Islands (1902) and west of British
Isles (1910 Sts. 1 & 3) in the depths from 184 to 130 metres
680 fishes were caught. Of these:

( 78 fishes or) abt. 11 per cent belonged {o Plagiostomi.

£ 83 ») abt. 12 per cent belonged to Gadide.

(54 , » ) abt. 8 per cent belonged to Acanthopterygii
perciformes (Capros aper).

{87 ») abt. 28 per cent belonged to Acanthop-
lerygii scombriformes (Caranx trachurus).

(201:" » ) abt. 30 per cent belonged to Acanthopterygii
zeorhombi (espec. Pleuronectide).

(65 » ) abt. 10 per cent belonged to Acanthopterygii

scleroparei (espec. Triglide).

West of Portugal and Morocco and south of Canary
Islands (Stations 13, 14, 20, 36, 37, 38) in the depths from
141 to 10 metres, about 800 fishes were caught. Of these:

( 32 fishes or) abt. 4 per cent belonged to Plagiostomi.
{123 ., ») abt. 16 per cent belonged to Gadide.
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(293 fishes or) abt. 37 per cent belonged to Acanthopterygii 5 Macrurus (Chalinura) simulus, G. & B.
perciformes (espec. Sparide). 6 - carapinus, G. & B.

(54110 » ) abt. 14 per cent belonged to Acanthopterygii 8 ,, (Nematonurus) armatus, HECTOR.

¢ scombriformes (espec. Caranx). 1 Mixonus laticeps, GUNTH.

(etoe ", » ) abt. 2 per cent belonged to Acanthopterygii
zeorhombi (espec. Pleuronectidee). St.'35, 2603 mietres, 272 27 N. 14252"W.
Y A », ) abt. 7 per cent belonged to Acanthopterygii

2 e Harriotta raleighana, G. & B.
scleroparei (espec. Triglide).

Alepocephalus australis, BARNARD ?

. murrayi, n. Sp.
Bathytroctes nasutus, n. sp.
Platytroctes apus, GUNTH.
Bathysaurus ferox, GUNTH.
Stephanoberyx gillii, G. & B.
Halosauropsis macrochir, GUNTH.
Macrurus giintheri, VAILL.

W carapinus, G. & B.

” (Nematonurus) armatus, HECTOR.
Holcomycteronus digittatus, GARMAN.
Acanthonus armatus, GUNTH.

For the sake of completeness, a list is here given of
the fishes taken at the different stations.

The abyssal plain below 4000 metres.

St. 48, over 5000 metres, 28° 54’ N, 24%> 14' W.
1 Bathytrocles rostratus, GUNTH.
1 Bathymicrops regis, n. sp.
1 Dicrolene intronigra, G. & B.

bt ek pd et e RO ND = = = DD DND

St. 10, 4700 metres, probable temperature 2°6,
487 267 N-93.20" W

1 Macrurus (Chalinura) brevibarbis, G. & B.
1 . (Nematonurus) armatus, HECTOR. The continental slope 2600 to 190 metres.

I. From 2000 to 800 metres.
St. 25, 2055 metres, probable temp. 3°0.

The intermediate zone 4000 to 2600 metres. 35° 46’ N., 8° 16’ W.
St. 88, 3120 metres, probable temp. 2°, 1 Spinax princeps, COLL.
45° 26" N., 25° 45' W. 1 Raia fylle, Lx.
2 Histiobranchus bathybius, GUNTH. 1 Alepocephalus pioductus, GiLL.
1 Bathysaurus ferox, GUNTH. 1 i macropterus, VAILL.
1 Halosauropsis macrochir, GUNTH. 1 3 murrayi, n. sp.
4 Macrurus flagellicauda, n. sp. 2 Narcetes pluriserialis, GARMAN.
3 i (Chalinura) brevibarbis, G. & B. 11 Talismania mollis, KOEHLER.
2 e - simulus, G. & B. 1 Bathysaurus ferox, GUNTH.
1 ,, carapinus, G. & B. 5 Halosauropsis macrochir, GUNTH.
7 2 (Nematonurus) armatus, HECTOR. 1 Macrurus sclerorhynchus, VAL.
1 Neobythites crassus, VAILL. B % giintheri, VAILL.
1 # (Chalinura) murrayi, GUNTH.
St. 53, 2615—286b metres, 34° 59" N., 33° 1" W. 1 Antimora rostrata, GUNTH. |
1 Alepocephalus hjorti, n. sp. 1 Neobythites crassus, VAILL.
19 Bathytroctes alvifrons, GARMAN. 5
4 . michaelsarsi, n. sp. St 10T, 18053 r,netres,opr(,)bable temp. 32
4 Histiobranchus bathybius, GUNTH. 57° 41" N, 11° 48" W.
1 Illyophis brunneus, GILB. 2 Harriotta raleighana, G. & B.
1 Bathysaurus ferox, GUNTH. 3 Alepocephalus agassizii, G. & B.
1 i mollis, GUNTH. 3 Synaphobranchus pinnatus, GRON.
2 Bathypterois longipes, GUNTH. 66 Macrurus giintheri, VAILL.
2 Benthosaurus grallator, G. & B. 2 £ ‘(Chalinura) murrayi, GUNTH.
1 Stephanoberyx gillii, G. & B. 1 2 Y brevibarbis, G. & B.
7 Halosauropsis macrochir, GUNTH. 16 Antimora rostrata, GUNTH.
1 Macdonaldia, sp. 1 Lepidion eques, GUNTH.
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St. 95, 1797 metres, 50° 22" N., 11° 44' W. 16 Synaphobranchus pinnatus, GRON.
2 Raia fylie, LK. 1 Bathypterois dubius, VAILL.
2 Alepocephalus agassizii, G. & B. 16 Halosaurus johnsonianus, VAILL.
1 . australis, BARNARD? 19 Trachyrhynchus trachyrhynchus, Risso.
1 ” macropterus, VAILL. 5 Macrurus equalis, GUNTH.
1 Narcetes pluriserialis, GARMAN. 2 Bathygadus melanobranchus, VAILL.
2 Synaphobranchus pinnatus, GRroN. 1 » arcuatus, G. & B.
3 Bathysaurus ferox, GUNTH. 2 » longifilis, G. & B.
3 Halosauropsis macr.chir, GUNTH. 36 Mora mora, Risso.
§ 1 Notacanthus, sp. 1 Oculospinus brevis, n. sp.
1 Macdonaldia rostrata, CoLL.
30 Macrurus giintheri, VAILL. Year 1902, 1073 metres, temp. 8°07. 9, Lr
5 2 (Chalinura) murrayi, GUNTH. 59° 23' N, 7° 50’ W. Faroe slope. P
14 Antimora rostrata, GUNTH. 9 Spfms COLL. ok
11 Neobythites crassus, VAILL. 1 Centroscyllium fabricii, REINH.
St. 24, 1615 metres, probabl‘e temp. 6°6. g SZ;ZZ;hZZSaZé:r’diCO}ESEHLER
o 4 (o] ' oy .
SO0 s Sp TR0 W - 2 Synaphobranchus pinnatus, GRON.
1 Alepocephalus rostratus, Risso. 24 Trachyrhynchus murrayi, GiiNTH.
3 * giardi, KOEHLER. Macrurus (Coelorhynchus) talismani, CoLL.
5 5 macropterus, VAILL. 53 £ giintheri, VAILL.
7 Talismania mollis, KOEHLER. P (Corypheenoides) rupestris, GUNN.
3 Synaphobranchus pinnatus, Gron. 5 Halargyreus affinis, COLL.
1 Macrurus (Coelorhynchus) talismani, CoLL. 24 Lepidion eques, GUNTH.
1 Bathygadus favosus? G. & B. ‘ 4 Cottunculus thomsonii, GUNTH.
1 i longifilis, G. & B. S
St. 41, 1365 metres, 28° 8 N,, 13° 35' W. Yesagfo i i it
e o i . Faroe slope.,
1 Scylliorhinus atlanticus, n. sp. - s 0,
5 Alepocephalus rostratus, Risso. 1 Ce/.ltr oscyllium fabricii, REINH. :
2 2 giardi, KOEHLER. 2 Raia sp.
2 macropterus, VAILL. 1 Chimera mirabilis, CoLL.
15 Synaphobranchus pinnatus, GRron. 1 Alepocephalus gzard.i, KOEHLER.
10 Bathypteros dubius, VAILL. 1 Synaphobranchus pinnatus, GRron.
7 Macrurus (Coelorhynchus) talismani, CoLL. 1 Notacanthus bonapar t”’_ Risso.
2 i @qualis, GUNTH. 15 Trachyrhynchus murrayi, GONTH.
4 S T Macrurus (C"’o:;orf.zyr\l/chus) talisn;g.ni, CoLL.
) X asperrimus, VAILL. o - REACHETE NAILL
9 (Clc)'tonurus) sp. . (Corypheenoides) rupestris, GUNN.
16 Bathygadus melanobranchus, VAILL. 7 Halargyreus afﬁ”’f’ CoLL.
1 . arcuatus, G. & B. 16 Lepidion eques, GUNTH.
2 L longifilis, G. & B.
4 Mora mora, Risso. St. 4, 923 metres, probable temp. 8°5.
1 Cottunculus thomsonii, GUNTH. 49%-38'-N.; 11235 W.
Ly Caz‘aztya.c laticeps, n. sp. 1 Raia nidrosiensis, COLL.
2 Monomitopus torvus, GARMAN. 7 Chimeera mirabilis, COLL.
7 Alepocephalus rostratus, Risso.
St. 23, 1215 metres, probable temp. 9°8. 1 giardi, KOEHLER.
35°32'N, 7° 7' W. 3 Synaphobranchus pinnatus, GRON.
5 Alepocephalus rostratus, Risso. 1 Macdonaldia rostrata, CoLL.

1 e giardi, KOEHLER,. 16 Trachyrhynchus trachyrhynchus, Risso.
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7 Macrurus (Coelorhynchus) talismani, CoOLL.

160 5
4 »
1 Phycis blennioides, BRUNN.
70 Mora mora, Risso.
Abt. 40 Lepidion eques, GUNTH.

eequalis, GUNTH.

3 Hoplostethus mediterraneum, Cuv. & VAL.

3 Scorpeena cristulata, G. & B.

eear 19025831 metres, 612 7N, 9%.33" W

Faroe slope.

2 calceus, LLOWE.
4 crepidater, Boc. & CAap.
14 5 coelolepis, Boc. & Cap.

Spinax princeps, COLL.
Centroscyllium fabricii, REINH.
1 Raia sp.

4 Chimera mirabilis, COLL.

1 Alepocephalus giardi, KOEHLER.

(Corypheenoides) rupestris, GUNN.

Centrophorus squamosus, GMEL.

14 Gadiculus argenteus, GUICHENOT.

1 Molva elongata, Risso.

8 Merluccius vulgaris, FLEM.

12 Phycis blennioides, BRUNN.
30 Hoplostethus mediterraneum, Cuv. & VAL.
1 Lepidorhombus boscii, Risso.

Year 1902, 442 metres, temp. 7°59.
south-west of Faroe Islands (long-line).

Abt. 10 Sebastes dactylopterus, DE LA ROCHE.

C 0} oy
w19, 40 Pristiurus melanostomus, BONAP.

3 Centrophorus sqamosus, GMEL.

1 Spinax niger, BoNAP.

2 Chimera monstrosa, LIN.
40 Brosmius brosme, ASCAN.

8 Molva molva, LiN.
2 Hippoglossus vulgaris, FLEM.

St. 39, 267—280 metres, probable temp. 16°2.

1 Synaphobranchus pinnatus, GRON.

15 Notacanthus bonapartii, Risso.
1 Trachyrhynchus murrayi, GUNTH.

foidin 74 o giinthert, VAILL.

(1 ;’ ol 140 3 (Coryphwnozdes) rupesiris, GUNN. ,

: r‘,qﬁﬂ ;f,,,’g_) 6 Molva byrkelange, WALB.
5.2 94 Halargyreus affinis, COLL.
73 Lepidion eques, GUNTH.

II. From 800 to 190 metres.

St. 21, 535 metres, probable

35° 31' N,, 6° 35" W.

11 Pristiurus melanostomus, BONAP.

2 Spinax niger, BONAP.
1 Raia fullonica, LiN.
2 Chimera monstrosa, LIN.

9 Macrurus (Coelorhynchus) coelorhynchus, Risso.
(Malacocephalus) levis, LowE.

- Hheg <

‘On the continental sheif down to ca. 180 metres.

Macrurus (Coelorhynchus) talismani, COLL ‘

2° 3 N,

15° 0° W.

1 Scylliorhinus canicula, LIN.
5 Squalus acanthias, LIN.

/

2056
1 »

L. 2 Rhina squatina, DUMERIL.
,'_‘7», Some small Raia clavata, LIN.
vy 4 Raia punctata, Risso.
miraletus, LIN.
cireularis, COUCH.

. 5 Argentina silus, NILSS.
Many Centriscus scolopax, LIN.

10 Merluccius vulgaris, FLEM.

250 Dentex macrophthalinus, Cuv. & VAL.

temp. 11°1. 1

Pagrus vulgaris, Cuv. & VAL.

1 Mullus surmuletus, LIN.
Few Capros aper, LACEP.

— e ND

Caranx trachurus, LIN.
Scorpena ustulata, L.OWE.
Trigla lyra, LIN.
Many Lepidotrigla aspera, Cuv. & VAL.
1 Peristedion cataphractum, Cuv. & VAL.

1910.

170 kilomet.

West of British Islands

West of Portugal and Morocco

South of Canary Islands

Off Faroe Islands, 130 metres
(trawl and long line)

2 Gadus wglefinus

12 Hippoglossus vulgaris
6 Pleuronectes limanda

1 Zeugopterus megastoma
1 Raia clavata

9 bails

Stations 13 and 14, 70—80 metres
(trawl and line)
prob. temp. 11°7

8 Gadus merlangus
860075 luscus
22 Merluccius vulgaris

1 Caranx trachurus

1 Pagellus centrodontus

Station 36, 10 metres (seine)
prob. temp. 15°7
5 Merluccius vulgaris
1 Solea lutea
100 Caranx trachurus
1 Temnodon saltator
2 Sciwna aquila
21 Umbrina ronchus
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West of British Islands

West of Portugal and Morocco

South of Canary Islands

Station 1, 146 metres (trawl)
prob. temp. 9°5

2 Gadus esmarki
RS poutassou
20 Merluccius vulgaris
2 Phycis blennioides
4 Lepidorhombus megastoma
1 Zeus faber
184 Caranx trachurus
52 Capros aper
18 Trigla gurnardus
5 Argentina sphyrena
1 Pristiurus melanostomus
20 Squalus acanthias
7 Raia clavata

Station 3, 184 metres (trawl)
prob. temp. 10°3

1 Gadus eglefinus
- B poutassou
40 Gadiculus thori
5 Merluccius vulgaris
1 Phycis blennioides
2 Arnoglossus laterra
2 el imperialis
170 Lepidorhombus megastoma
3 Solea variegata
2 Caranx trachurus
2 Capros aper
1 Trigla pini
12 ,,  gurnardus
20005 yra
5 Callionymus maculatus
4 Argentina sphyrena
4 Lophius piscatorius
5 Scylliorhinus canicula
8 Squalus acanthias
25 Raia clavata
o ourcularis
1 ., wvomer

3 Trachinus vipera

1 Seylliorhinus canicula

1 Mustelus vulgaris

1 Oxynotus centrina
Some Raia clavata
circularis

»” ”

Station 20, 141 metres (trawl)
prob. temp. 12°9
52 Merluccius vulgaris
1 Solea vulgaris
4 Zeus faber
8 Caranx trachurus
30 Capros aper
5 Dentex macrophthalmus

3 7 maroccanus
7 Pagellus centrodontus
1 9 acarne

11 Mullus surmuletus
2 Trigla pini

] P hirundo
16 v lyrg
3.0 cuculus

20 Lepidotrigla aspera

1 Peristedion cataphractum
6 Scylliorhinus canicula

4 Squalus acanthias

1 Raia clavata

Many Pristipoma bennettii
. Sargus annularis
2 Box vulgaris
32 Atherina presbyter
1 Clupea alosa
Many ,,  pilchardus
27 Sardinella granigera
Many Engraulis encrasicholus
1 Myliobatis aquila

Station 37, 39 metres (trawl)
prob. temp. 15°6

Arnoglossus imperialis °
Serranus cabrilla
Coris julis
Dentex maroccanus
Cantharus lineatus
Mullus surmuletus
Scorpena scrofa

3 ustulata
Uranoscopus scaber
Tetrodon spengleri
Raia punctata
., microocellata
, alba

— NN DD = DD W e DD e = QO

Station 38, 77 melres (trawl)
prob. temp. 15°7

2 Arnoglossus imperialis

1 2 thori

3 Solea vulgaris

2 5 "Ylutea

1 Dentex macrophthalmus
1 Pagrus vulgaris (on line)
1 Scorpena scrofa

2 Trigla obscura

1 Trachinus draco

1 Murena helena

2 Raia punctata

In the foregoing, attention has only been paid to the
distribution of the various systematical groups in the
differerent areas of the sea-floor according to depth, save
in the case of the continental shelf, where the difference
in temperature between north and south was also taken
into consideration. '

On glancing at the station lists, where the temperatures
are noted according to figures given by Professor HELLAND-
Hansen, we find on the continental shelf a complete
division of the separate species into northern and southern
forms, and it will be noticed that the difference in tempe-
rature between north and south makes itself felt already
on the upper section of the continental slope, between
500 and 200 metres. It will also be seen that the decline
of the temperature towards deeper water is accompanied

by differences in the occurrence of the species within the
various systematical groups.

The following species, for instance, are not found
below 1800 metres where the temperature falls below 3°:

The various species of Centrophorus. Chimera mira-
bilis.  Alepocephalus giardi. Trachyrhynchus trachy-
rhynchus and murrayi, Macrurus equalis and zaniophorus, |
Bathygadus melanobranchus and longifilis. Mora mora, |
Halargyreus affinis and Lepidion eques.

On the uppermost part of the continental sldpe,
between 500 and 200 meties, we particularly note Brosmius
brosme at the northern station, in contrast to Merluccius
vulgaris at the southern ones, and to the numerous
Sparidee at the southernmost station.
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Finally, a survey is given showing the different vertical Vertical distribution of fishes from the abyssal plain.
distribution of the various species in the abyssals and on
the deepest part of the continental slope, as compared
with earlier records, chiefly from Professor BRAUER'S com-

parative survey in his work: “Die Tiefsee-Fische”, in

Only known from the abyssals.
Bathymicrops regis: “M. S.” above 5000 metres.

Also on the slopes.

the publications of the “Valdivia” Expedition (No. 8, pp. Macrurus (Chalinura) brevibarbis: “M. S.” 1853~ -
365—410). The species regarded by BRAUER as bathypelagic 4700 metres, others 1820—3100 metres.
are marked “p”. ' Macrurus (Nematonurus) armatus: “M. S.” 2603—

4700 metres, others 731—4432 metres.
Dicrolene intronigra: “M. S.” above 5000 metres,
others 847—1796 metres. ]

Vertical distribution of fishes from zone between abyssal plain and continental slope 2600 —4000 metres.

Harriotta raleighana . ........... “M.S.” 1853—-2603 metres; others 1293--1976 metres

Alepocephalus australis. . ... ..... s 1797—2603 .

A BUELOVE iy = 2055—2603 %

- hjorti:. . i% . . ‘ 2615—2865 5
Bathytroctes alvifrons........... ¥ 2615—2865 5 . 24853278 " . v = s

= michaelsarsi . . . . . ... . 2615—2865 .

v i T A e . 2603 :
LInCIeS 0puS . |1 s Y 2603 4 ., 1786—2742 , p (Roule No. 79 b, pag. 12)
Histiobranchus bathybius . .. ... .. g 2615—3120 : 2 5133749 W
Hophis branneus, .. ... i 4 2615—2865 & ¥ 1158 5
Bathysaurus: ferox... ;... o e s 1797—3120 . 4 1798-=8032 7 a D

o OIS e =0 N s e 5 2615—-2865 1 . 3428—4360 , p bottom 3655
Bathypterois longipes. .......... i 2615—2865 5 » 4844 SR
Benthosaurus grallator . .. ....... 5 2615—2865 s , 2809--3382 , p
Stephanoberyx gillii ... ........ ’ 2603—2865 5 5192485393~ , " P
Halosauropsis macrochir . . . ... .. E 1797—3120 o o 1183—2995
Maedonaldia 'Sp. u'.:. i e 5 2615=-2865". . ;
Macrarus- giintheri. .. ........... o 1060—2603 5 x 1200==22007: "

5 flagellicauda . . .. ...... e 3120 o

5 (Chalinura) simulus . . .. ; 2615—3120 b A 60522507

v " brevibarbis . . i 1853 —4700 3 : 1820—3100; .

& = carapinus . . . - 2603—3120 . s 1200—2640
Macrurus (Nematonurus) armatus. o 2603—4700 : - 731—4432 .,
Neobythites crassus ............ ” 1797-—3120 i % 4255 i
Mixonus dalivens . . ..coovivlan s 2615—2865 y , 3200—4570
Holcomycteronus digittatus. . .. ... 4] 2603 z . . 2903—3714
Acanilionus armatus ... . .o o 3 2603 1919—1956

Confined to the abyssals.

Alepocephalus murrayi.

Bathypterois longipes p

Benthosaurus grallator p

» hjorti. Stephanoberyx gillii p
~ Bathytroctes alvifrons p Macdonaldia sp.

§ nasutus. Macrurus flagellicauda.

> michaelsarsi. Mixonus laticeps.

Holcomycteronus digittatus.
Acanthonus armalus.

Histiobranchus bathybius.
Bathysaurus mollis p
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Also on the slopes. Macrurus giintheri.

Harriotta raleighana. » (Chalinura) simu.lus. :
Alepocephalus australis » ” bfeVlberblS-
Platytroctes apus p - 5 carapinus.
Ilyophis brunneus. . (Nematonurus) armatus.

Bathysaurus ferox p Neobythites crassus.

Halosauropsis macrochir.

Vertical distribution of fishes on the continental slope between 800 and 2600 metres.

Scylliorhinus atlanticus “M.S.” 1365 metres.

PRSliuras murinys’z. w5 60 a, & 1100—1300 metres; others 1147—1248 metres (Holt & Byrne No, 48, pag. 51)
Centrophorus crepidater . . . . . .. 4 750—831 5
4 squamosus . .. ... P 390—831 = ¢ 446 .
3 Calcens > iE il vl ¥ 750—831 % 0 1230 5
s coelolepis. . . . . ... I 750—831 -
SPmaxmprineeps. oG LR p 750—2055 ,,
Centroscyllium fabricii .. ... .. 5 831—1073 s 5 1495 .
RO YR S e . 1797—2055 & : 778—1064
SATIVOIRRE. R o " 184—831 e 3 45—-685 )
SR TArOStensIs . W 923 .
Chimera mirabilis . . . . . sy 5 750—1200 J % 470—1679 (Holt & Byrne No. 49, pag. 17)
Harriotta raleighana . . . . . . . 4 - 1853—2603 = » o 1293—1976 -
Alepocephalus rostralus . . . < 923—1615 5 830—3655 , p
4 DAL - S T 5 750—1615 3 i 800—1410 , p
- GUasSEai " ) 1797—1853 ,, & 9832022 . , p
4 Pro@actus ™. it E 2055 4 2 2492 B
" australis?. . . . . .. Y 1797—2603 i : 1158 » (Barnard No. 2 a, pag. 441)
g macropterus . . . . . > 18656=-2055 L 4 1242815 =7 . p
% murrapl - e L o o 20D5-<2603 ;
Narcetes pluriserialis . . .. ... .. = 1797—2055 £ . 1847 5 P
Talismania molls .. .. .. ...... . 16152085 -, ., 1700—1805 {ggslh;e&gc’%:g’ by 65)”)
Synaphobranchus pinnatus . . . . 5 923—1853 . A 195—3200
Bathysaurus ferox ..... ..... . ow o 1797—3120 3 » 1798—-3032 , »p
Bathypterois dubius. . . . . ... ... » 1215—1365 " 4 834—1635 ", ' p
Halosauropsis macrochir. . . . ... » - 1797—3120 . » 1183—2995
Hulosaurus johnsonianus. ... .. ,, 1215 i B 834—2115
Notacanthus bonapartii. . . . . ... i 840—1060 - K 840-—1495
s o e A AR = 1797 .
Macdonaldia rositrata . .. . . ... ¥ 923—1797 2 - 1267 »
405—1495 , (Vaillant No. 86, pag. 253)
Trachyrhynchus trachyrhynchus . . 923--1215 -7 , 4 about 600 » (Vinciguerra No. 88, pag. 619)
658—752 » (Holt & Byrne No. 47, pag. 24)
- HUBTayr. o ol 5 840—1073 7 . 1015 3
Macrurus (Coelorhynchus) talismani 923—1615 2 % 460—2200
i sclerorhynchus . . . . . .. 3 2055 ,, : 550—3655
i CEHAS &2 L T 5 750—1365 A A 460—1410
Wil R RANIOPROTIS i, 1 E 1365 ™ . 830—1350
% Wlinditery 0 ¢ 1060—2603 i . 1200—2200
z (Corypheenoides) rupestris 750—1100 A 3 156—2200
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Macrurus asperrimus . ......... L e 1365

% (Cetonurus) sp. ..... = 1365

o (Chalinura) brevibarbis »  1853—4700

N o murrayi . . i 1797—2055
Bathygadus melanobranchus. . . . » 1215—1365

5 sp. (favosus?). .. .. % 1615

- QLU s i 1215—1365

. longifilis ... ... , 1215—1615
Antimora rostrata .. .......... .  1797—2055
Halargyreus affinis ........... b 750—1073
Phycis blennioides . ........... G 146—923
e RS RS » 750—1365
Lephonseques:: ...y il ; 750—1853
Hoplostethus mediterraneum . . . . % 535—923
Epigonus telescopus........... - 750
Scorpena cristulata. . . ........ 2 923

‘/Cottzmculus thomsonii. . .... .. R 1200—1365

Neobythites crassus .......... » 1797—3120
Lycodes terre nove? .. ..... : 5 1100
Lycodonus mirabilis. .......... 5 1100
Caeilgiiceps . i U E s i + 1365
Monomitopus torvus .......... # 1365
Oculospinus brevis ........... . 1215
Dibranchus atlanticus .. ....... e 1100

»

metres; others 1098—1590 metres (Roule No. 79 b, pag. 22)

, 1820—3100 ,
% 877—-2010
3 259—15857
¥ 768—2744
. 610—870 ,,
. 839—1635
g 5569—2621
v 987—1128 , (Holt & Byrne No. 48, pag. 58)
- 370—460 £

[ (Holt & Calderwood No. 46 b,
,  658—940 pag. 437)

(Holt & Byrne No. 47, pag. 24)

2 568—1410 ,  (Koehler No. 57, pag. 487)
. 140—1435 , p
0 410—975 s
" 470—1504 , (Holt & Byrne No. 48, pag. 25)
4 191—1568 X
5 4255 4
. 155 , (Collett No. 13 b, pag. 54)
» 1428—2294
v 836—1014
: 19521300 [ (Goode & Bean No. 37, pag. 502)

» | (Roule No. 79 b, pag. 26)

Of the fishes from the slope between 800 and 2600 metres the following species are captured: —

Also in deeper water.
Alepocephalus rostratus p
Synaphobranchus pinnatus.
Bathysaurus ferox p
Halosauropsis macrochir.
Macrurus sclerorhynchus.

% (Chalinura) brevibarbis.
Neobythites crassus.

Also in shallower water.
Centrophorus squamosus.
Raia vomer.
Chimeera mirabilis.
Alepocephalus macropterus p
Synaphobranchus pinnatus.
Trachyrhynchus trachyrhynchus.

Macrurus (Coelorhynchus) talismani.

Macrurus sclerorhynchus.
& cequalis.

b (Corypheenoides) rupestris.

Bathygadus melanobranchus.
% arcuatus.

Antimora rostrata.

Phycis blennioides.

Lepidion eques.

Hoplostethus mediterraneum p
Epigonus telescopus p
Cottunculus thomsonii.
Dibranchus atlanticus.

Horizontal distribution.

From the tables for horizontal distribution, it will
be seen that the fishes on the abyssal plain and in the
bordering intermediate zone are cosmopolitan, which
stands in correlation to the uniformity prevailing in respect
of temperature and nature of bottom.

Also on the deepest part of the continental slope,
however, below 800 metres, we find fishes which occur
in different oceans, their horizontal distribution falling
within the same limits of temperature as their vertical
occurrence. Thus Bathygadus longifilis, for instance,
occurs in the Gulf of Mexico, west and east of Africa,
in the Arabian Sea, the Bay of Bengal, west of Sumatra
and at the Philippines. The temperature chart for 1000
metres’ depth Pl. XVII in Schott’s Oceanography of the
German Deep-Sea Expedition, shows for these areas tem-

AT encion CEl Ll o 2
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peratures between 5° and 10°—which is just the same which Bathygadus longifilis was taken. At St. 24, the
difference of temperature as found between Stations 23, calculated bottom-temperature at 1615 metres’ depth was
24, 41 on the cruise of the “Michael Sars” in 1910, at  6°6, at St. 23 at 1215 metres 9°8.

The horizontal or geographical distribution of fishes from the abyssal plain and intermediate zone.
2600—5000 metres.

Localities where captured
Species Bl};l t;l:roév-‘sl;:?l?n:a;lianlr?glz. By other expeditions
1910: Stﬂsiéorgslo, 35, 48, (for the greatest part after Brauer)

Harriotta raleighana. ............ 35, 101 Off the east coast of North America,

Bathytroctes alvifrons p ......... 53 Gulf of Panama, Galapagos Islands.

(Bathytroctes rostratus) p ....... (29, 56, 48) (Bay of Biscay, Morocco, Pernambuco, Bay of Bengal, Diego Garcia, between
Seychelles and Zansibar, off the north-east coast of Africa).

Flatytroctes apus py. b 35, Atlantic Ocean, off Portugal (Zugmayer No. 92, pp. 8, 158), Canary Islands
(Roule No. 79 b, pag. 12), Cape Verde Islands, Arabian Sea.

Histiobranchus bathybius. . . . ..... 53, 88, 92 Pacific Ocean, Japan, between Africa and Kerguelen, Bering Sea.

HYOPIIS-Drunneus. . .. \vy ) iss i 5 Galapagos.

Bathysaurus ferox p ............ 25, 35, 53, 88, 95 New Zealand, off the cast coast of North America, Morocco.

3 OIS P S Sex . S 53 Japan, South Pacific, Cape Verde Islands.
; Bathypterois longipes p .......... 53 Off the east coast of South America.

Benthosaurus grallator p . ....... 53 Gulf of Mexico, off the east coast of North America.

Stephanoberyx gillii p ........... 35, 53 OIf the east coast of North America,

Halosauropsis macrochir . . ... .... 25, 35, 53, 88, 95 Off the east coast of North America, Gibraltar, Morocco, the Azores, between
South Africa and Kerguelen.

Faroe-Shetland channel
Marvrurus giintheri.., ;... . ... 0 25, 35, 95, 101 Off the Hebrides, Morocco, the Azores.
Macrurus (Chalinura) brevibarbis. 10, 88, 101 OIf the east coast of North America.
=1 R simulus . . .. 53, 88 Off the east coast of North America, Denmark Strait.
- carapinus . 35, 53, 88 Off the east coast of North America.
» (Nematonurus) armatus . . . 10, 35, 53, 88 Between the Azores and Bay of Biscay, Pacific Ocean, New Zealand.

Neobythites crassus.............. 25, 88, 95 Between the Azores and Bay of Biscay.

Mixonus laticeps .. 0L e 53 Atlantic Ocean, Cape Verde Islands.

Dicrolene intronigra .. ........... 48 Caribbean Sea, Gulf of Mexicp, off the east coast of North America, off Sudan
Bank of Arguin, Andaman Sea, Arabian Sea, Bay of Bengal, off the
north-east coast of Africa.

Holcomycteronus digittatus . . . . . . . 35 Californian Gulf, off the west coast of Central America,

Acanthonus armatus . .. ....... ... 35 Philippines, off the north coast of New Guinea.

The horizontal or geographical distribution of fishes from the continental slope
between 800 and 2600 metres.

Localities where captured

By the “Michael Sars” 1902: | -

Species Faroe Bank and

j Faroe-Shetland channel By other expeditions

1910: Stations 4, 23, 24, 25,
41, 70, 88, 95, 101

|

1

Pristiuras mutinas. . .;. .. ois. o | Faroe-Shetland channel Irish Atlantic slope (Holt & Byrne No. 48, pag. 51).
Centrophorus squamosus . . ... .. .. | South-west of Faroe
Islands Portugal, off the north coast of Spain, Ireland, Iceland.
= g E T R R e R do. do. Off the north coast of Spain, Portugal, Bank of Arguin, off the north-west

coast of Africa, Madeira.
s Coelolepin: Xl 00 s do. do. Off Portugal (Vaillant No. 86, pag. 72).
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Species’

Localities where captured

By the “Michael Sars” 1902:
Faroe Bank and
Faroe-Shetland channel
1910: Stations 4, 23, 24, 25,
41, 70, 88, 95, 101

By other ¢xpeditions

U LT (o S R e

L T R R AR
Chimara mirabulis..o ... v ivess o

Harriotta raleighana....... .....
Alepocephalus rostratus p ........

5 giardi p

o agassizii p

R DFQUILIUSD o D “

,, macropterus p

Narcetes pluriserialis p...........

Talismania, MOLHS D i:vivsviives

Synaphobranchus pinnatus p (aiter

Hiort & Mutray) .. ... cos.o0v.
Bathysaurus ferox p

Bathypterois dubius p

Halosauropsis macrochir .........
Halosaurus johnsonianus.........
Notacanthus bonapartii ..........

Macdonaldia rostrata
Trachyrhynchus trachyrhynchus . ..

’ murrayi

Macrurus (Coelorhynchus) talismani
2 sclerorhynchus . .........
5 e R e G N
. BANIOPDRONUS. . 0. L s
Macrurus ginther: .........c.....

o (Corypheenoides) rupestris

5% T A T R
Macrurus (Chalinura) murrayi . ...
brevibarbis . . .

” ’

Faroe-Shetland channel
Faroe Bank
St.:25

Faroe-Shetland channel |

Faroe Bank
St:25,-95
Faroe Bank

St. 4
Faroe-Shetland channel
St. 4
35, 101
St. 4, 23, 24, 41

Faroe-Shetland channel
Faroe Bank
St. 4, 23, 24, 41
95, 101
25
24, 25, 41, 95
25,95
24, 25
Faroe Bank, Faroe-
Shetland channel
4, 23, 24, 41, 95, 101
25, 35, 53, 88, 95
23,41

25, 35, 53, 88, 95

23
Faroe-Shetland channel
Faroe Bank
St. 4, 95
4,:93

Faroe-Shetland channel
Faroe Bank
Fzroe-Shetland channel
St. 4, 24, 41
25
4, 23, 41

Faroe Bank
St. 41
Faroe-Shetland channel
25,:85,795,°101

Farce-Shetland channel

Faroe Bank

St. 4, 70

41
25, 95, 101

10, 88, 101

Greenland, off the north-east coast of North America, Bank of Arguin.

Davis Strait, Denmark Strait, Norwegian Sea.

Iceland, Rockall, British Isles, off the coast of France, Mediterranean Sea, Ma-
deira (Holt & Calderwood No. 46 b, pag. 386).

Norwegian fjords.

North Atlantic slope from the Shetland Isles to the south-west of Ireland. (Holt
& Byrne No. 49, pag. 17).

OIif the east coast of North America.

Mediterranean Sea, off Morocco and Sudan, Bank of Arguin, Cape Verde Is-
lands, Canary Islands, the Azores.

Bay of Biscay.

Off the east coast of North America, south-west of Iceland (Liitken No. 66, p. 8).

Morocco, Sudan, Canary Islands, Caribbean Sea.
West to the Gulf of Panama.
Bay of Biscay.

Morocco, Sudan, the Azores, Canary Islands, Cape Verde Islands. East coast of

North America, off Brazil, Arabian Sea, Phillipines, Japan.

New Zealand, off the east coast of North America, Morocco.

Off the east coast of North America, Bay of Biscay, Morocco, Sudan, the Azores,
Canary Islands.

Off the east coast of North America, Gibraltar, Morocco, the Azores, between
South Africa and Kerguelen.

Morocco, Sudan, the Azores, Canary Islands.

Mediteranean Sea, Sudan, Bank of Arguin.

Off the east coast of North America, Newfoundland.

The trawling ground off the Tearaght, County Kerry (Holt & Byrne No. 47,
pag. 24), Mediterrancan Sea (Vinciguerra No. 88, pag. 619), Morocco,
Sudan, Bank of Arguin, Cape Verde Islands (Vaillant No. 86, pag. 253).

Faroe Shetland channel. - South-west of Iceland (Liitken No. 66, pag. 28).

North-west of Hebrides, Sudan, Bank of Arguin, Bay of Biscay.

The Azores, Cape Verde Islands.

Cape St Vincent, Morocco, Sudan, the Azores, Canary Islands, Cape Verde Islands.

Bay of Biscay, off the south coast of Portugal, Morocco, Sudan, the Azores,
Cape Verde Islands.

Morocco, Suaan, Bank of Arguin.

Off the Hebrides, Morocco, the Azores.

The Skagerrack, Faroe-Shetland channel, north-west of the Hebrides.
Bay of Biscay, Davis Strait, Denmark Strait, south of Iceland.
Newfoundland, off the east coast of North America.

Morocco, the Azores.

New Zealand.

Off the east coast of North America.
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Localities where captured

By the “Michael Sars” 1902:

/

i Faroe Bank and
' BEACC | Faroe-Shetland channgl By other expeditions
1910: Stations 4, 23, 24, 25,
| 41, 70, 88, 95, 101
Bathygadus melanobranchus. . . . .. ‘v’ 23, 41 ' Morocco, Sudan, Canary Islands, the Azores, Bay of Manar, Bay of Bengal,
‘ Andaman Sea, off the north-west coast of Sumatra, off the east coast of
‘ Africa.
Bathygadus sp. (favosus?) ....... _‘ 24 Martinique, Gulf of Mexico, Caribbean Sea.
P OTCUGTUS = i s 23, 41 | Martinique, Gulf of Mexico.
9 BONBITEIS . i 23, 24, 41 ,‘ Morocco, Sudan, the Azores, Gulf of Mexico, Phillipines, west coast of Sumatra,
‘ Bay of Bengal, Arabian Sea, off the east coast of Africa. {
Antimora rostrata ............... \' 25, 95, 101 ’ Newfoundland, off the east coast of North America, Montevideo, Marion Islands.

}Faroe-Shetland channel
Halargyreus affinis | . ;... ...... 0" 1 Faroe Bank ’
Phycis blennioides. 1,73,:4; 21

Morms o0 L oy
4, 23, 41 J

Faroe Bank .
| 4, 101

Irish Atlantic slope (Holt & Byrne No. 48, pag. 5%).

| Tearaght trawling ground, County Kerry (Holt & Byrne No. 47, pag. 24), Eng-
[ lish Channel, Mediterranein Sea (Moreau No. 67), Portugal.

Faroe Bank Mediterranean Sea, Madeira, off the west coast of Ircland (Holt & Calderwood

No. 46 b, pag. 437. Holt & Byrne No. 47, pag. 24).

Faroe-Shetland channcll Faroe-Shetland channel, off the west coast of Ireland (Holt & Calderwood No.

46 b, pag. 448), Bay of Biscay (Koehler No. 57, pag. 487), Denmark Strait

(Liitken No. 66, pag. 29).

deira, the Azores, off the east coast of North America, Japan, East Africa,

| j
Hoplostethus mediterraneum p . . .| 4, 21 ‘ Mediterranean Sea, Morocco, Sudan, Canary Islands, Cape Verde Islands, Ma-
!

Epigonus telescopus. .. ........... ‘ Faroe Bank
Scorpeena cristulata . .. ........ ... w 4

North-west of the

Arabian Sea, Bay of Bengal.

Mediterranean Sea, Morocco, Sudan, Canary Islands, Ciape Verde Islands.

Off Ireland (Holt & Byrne No. 48, pag. 25), Bay of Biscay (Koehler No. 57,
pag. 478), off the coast of Florida.

' Hebrides | Faroe-Shetland channel, off Sudan, Bank of Arguin, off the east coast of North
‘ 41 America.

Neobythites crassus .....,........ 25, 88, 95 Between the Azores and Bay of Biscay.

Lycodes terre nove. .. ......... .. 70 Newfoundland.

Lycodonus mirabilis . ......... ....| 70 | Off the east coast of North America.

Monomitopus torvus ............. l 41 Gulf of Panama.

Dibranchus atlanticus . ........... [ 70 Cape Verde Islands, off the west coast of Africa, off the east coast of North

America, Gulf of Mexico, &rbados.

On both sides of the North Atlantic there are forms
which are also found living on the slopes in the north,
in Denmark Strait-and Davis Strait, thus making connection
between east and west. The temperatures in their area
of distribution vary between abt. 3° and abt. 8°. Such
forms are Centroseyllium fabricii, Raia Sfyllee and Macrurus
rupestris. A ; :
~ Other forms make connection across the range, being
found not only on the continental slopes in east and west,
but also either in the abyssals, or on the slight rise of
the sea-floor which runs midway through the North At-
lantic from north to south. Examples of this group are
Halosauropsis macrochir, Macrurus brevibarbis, M. cara-
pinus and Dicrolene intronigra.

Others again, are only found on the slopes, as for
instance Bathygadus arcuatus and longifilis; the tempera-
ture limits for their occurrence down towards the deep

water lie somewhat higher, at abt. 5°, while they can go
up to a bottom-temperature of 10°,

IF all that is now recorded under Dibranchus atlanticus
be one species, then it is certainly very adaptable both
as regards occurrence at different depths and also at dif-
ferent temperatures, being noted from Barbados at abt.
125 metres] depth, where Schott’s chart gives abt. 20°,
and off the Newfoundland Bank at 1100 metres’ depth,
where the temperature is 3°.5, besides intermediate depths
east of North America and west of Africa, with tempera-
tures between 4° and 11°.5.

It is to be hoped that future investigations may further
elucidate these questions.

Finally, a table with some few observations as to
species living both on the western and on the eastern
side of the’ Atlantic.



Fishes found on both sides of the Atlantic.

Species Localities on the American side . Depth Temp.?) Localities on the European side : Depth Temp.
in metres in metres
Centroscyilium 711 g o e R Greenland, north-east coast of America Faroe Bank; Faroe-Shetland channel 831, 1073 8007
Bank of Arguin} 1495 405
RO e s S it s g o 4R Davis Strait 150—1064 3°3 Magerg, Denmark Strait 280, 800
SIS SL 25, 9D 2055, 1797 | 3°, abt. 7°
Harriotta raleighana ............ East coast of North America 36°—40° N.
700—74°W. 1293—1976 | (2°4--3°3) e St. 35, 101 2603, 1853 |abt. 4°, 3°2
Alepocephalus agassizii p ........ East coast of North America 983—2022 South-west of Iceland (Liitken, No. 68, p.8) 1715 3%5
“M. S.” St. 95, 101 1797, 1853 |abt. 79, 3°2
i productus p..: . 5wk —— —— 2492 5 St. 25 2055 3°
. macropterus p ...... Caribbean Sea 124 200 Off the coast of Morocco, Sudan, Canary Isl.| 865—2115 79, 50
“M. S.” St. 24, 25, 41, 95 1365—2055 | 6°6—3°
Synaphobranchus pinnatus p (after Off the coast of Morocco, Sudan, the Azo-
Hjort & -Muatray): . (oo Sonne o Off Brasil 2193 res, Canary Islands, Cape Verde Islands| 405—3200
+ East coast of North America 195—2652 Faroe Bank, Faroe Shetland channel 750—1073 8007
“M. S.” St. 4, 23, 24, 41, 95, 101 923—1853 | 9°8—3°2
Bathysaurys: ferox pi..c il Off the east coast of North America 1798--3032 Morocco 2200
- “M. S.” St. 25, 35, 53, 88, 95 1797—3120 |abt 79, 2°5
Bathypterois longipes p .......... —— - South America 4844 =+ 0°4 s St. 83 2615—2865 | abt. 2°5
Benthosaurus grallator p ........ Gulf of Mexico 3382 = St. 53 2615—2865 | abt. 295
East coast of North America 2809
Stephanoberyx gillii p ........... —— —— 2248—5393 5 St. 35, 53 2603—2865 |abt. 40—205
Halosauropsis macrochir ......... — —— 1183—2622 (3°—6°) Gibraltar, Morocco, the Azores 1993 —2995 | 2°6—4°
35°—41°N. 65°—76° W. the Azores 1372
“M. S.” St. 25, 35, 53, 88, 95 1797—3120 | 205—7°
Macdonaldia rostrata ............ East coast of North America 39°47' N. i St. 4, 95 923—1797 (805, abt. 7°
700 30" W. ; '
Newfoundland 1267 Denmark Strait 846—1068 | 4°4—5°5
Macrurus(Coryphenoides) rupestris, Davis Strait 739—1094 | 3°3—3°8 ||South of Iceland 912—1715 | 3°5, 6°1
| The Skagerrack 300 - 550
Newfoundland 155 North-west of Hebrides, Faroe-Shetland
East coast of North America 37°—43°N.| 860—1653 (3°—69) channel, Bay of Biscay 1410
*MaS:" (St 70 1100 3°5 Faroe Bank, Faroe-Shetland channel 831—1073 8007
“M:8S: St. 4 923 8°5
Macrurus (Chalinura) simulus. . . .| East coast of North America 320—41°30’ N.| 605—2250 | (4°2?—3°7) | Denmark Strait 1670—2250 | 3°5—3°1
“M. S.” St. 53, 88 2615—3120 205
% % brevibarbis —— —— 39°—41°N. | 1820—3100 | (3°8—2°7) » St. 10, 88, 101 4700—1853 | 2°5-3°2
% - carapinus. . —— —— 35°—42°N. | 1200—2640 | (3°2—2°4) e St. 35, 53, 88 2603—3120 |abt.4°—205
Bathygadus favosus........ ..... Martinique, Guif of Mexico 768—2744 | (7°—49) el e2a 1615 6°6
Caribbean Sea 4 :
» arcuatus ............. Martiniqe, Gulf of Mexico 610—870 (7°5-109) 5 St. 23, 41 1215, 1365 |9°8,abt.6°7
” longifilis. ............ Gulf of Mexico 959—1353 | (4°7—6% | Morocco, Sudan 1084 —1635 | 8°8—6°5
The Azores 1287
“M. S.” St. 23, 24, 41 1215—1615 | 998, 6°6
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Species Localities on the American side : Depth Temp.1) Localities on the European side ; Depth Temp.
in metres in metres
Antimora rostrata . .............. Montevideo . | 1097 207 43°45 N, 9°41' W. (Zugmayer, No. 92) 2320
East coast of North America M- S:58 95,95, 101 2055—1797 | 3°, abt. 70
33°—42°N., 65°—76° W. 559—2621 507
(306 faths. 41° 34’ N., 650 54’ W.; 1434
faths. 39° 15 N, 710 25 W.;
G. & B. No. 37) 208
Newfoundland 1267
Hoplostethus mediterraneum p ...|East coast of North America 286—591 Mediterranean Sea, the Azores, Madeira,
37°—40°N., 710—74° W, Canary Islands
Morocco, Sudan, Cape Verde Islands 140—1435
“My S St 4 21 923—-535 | 8°5—11°1
Scorpena cristulata . . ... ......... Coast of Florida 30° 44’ N. 790 26' W. 804 Ireland, Bay of Biscay 470—1504 (8°35—9°19
“M. S St4 923 805
Cottunculus thomsonii ........... East coast of North America North-west of the Hebrides 1073 8007
350—42° N, 650—730 W. 191—1568 | (?—3°2) | Faroe-Shetland channel
Sudan, Bank of Arguin 1139—1495 | 70—509
“M.7S:2. St 4] 1365 abt. 6°7
Dicrolene intronigra . . ........... Caribbean sea, Gulf of Mexico 847—1796 70—4°2 | Sudan, Bank of Arguin 888—1495 | 7°—405
East coast of North America 33°—41° N. “M.’S.” St. 48 abt. 5000 abt. 204
Dibranchus atlanticus . ........ ... Barbados 135 (209)
Gulf of Mexico 208—955 | (4°?—10°?) | West coast of Africa, 10°12/N., 17925’ W. 675 (5°—6°)
East coast of North America 34°—400 N,
39°53'N., 70°58’ W. (G. & B., No. 37) 686 (4°0) Cape Verde Islands 405 10°—11°5
M-S St 70 1100 3°5 Cape Verde Islands (Roule No. 79 b, p. 26), 875—1300

el

") The temperatures in parentheses are estimated from the plates in Schott’s Oceanography from the

“Valdivia” Expedition.
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[REP. OF THE “MICHAEL SARS” NORTH

Descriptions.

(Where nothing else is remarked the measurements in the tables are given in mm.).

Class Cyclostomata.
ORDER MYXINOIDES.

Myxinidza.
Myxine glutinosa, Lin.
St. 21, 5/5, N. 35° 31/, W. 6° 35/, 535 m., yellow sand.
7 eggs. One of them is damaged; the remainder showed
the following measurements taken in preserved condition.
Length without filaments
and granulosa

15 mm.
160
16 50

Breadth

6,5 mm.
Bl g
6:5 L

Length without filaments

and granulosa Breadth
16,5 mm, 6,5 mm.
W S KR
) 7 R 68

The eggs together with the filaments are still encased
in the outermost glassy and translucent membrane and
the fijaments still enveloped in the granulosa.

References: No. 50a, JENSEN, Abp., S. 1900 pag. 1,
pl. 1. No. 20, DEan, Bashrorp 1899 pag. 238, pl. XV.
No. 21, DEan, Basxrorp 1900, pag. 33, pl. IL

Class Pisces.

Subclass Elasmobranchii.

ORDER PLAGIOSTOML
SUBORDER SELACHIL

Scylliorhinida.
Scylliorhinus atlanticus, n. sp.
(PL 1HI, fig. 3).
1 specimen, 25 cm., St. 41, 23/5, N. 28° 80137357
1365 m., yellow mud.

This fish is related both to S. profundorum, (GOODE
and Bean, No. 37, pag. 17, fig. 16) and S. indicus, (BRAUER,
No. 8, pag. 8—9, pl. XIV, fig. 1). From the former it
differs in having a larger eye, partlysalso as regards the
position of the fins; from indicus especially by the fact
that the anus is situate in front of the middle of the fish.

Scylliorhinus sibogee (WEBER, No. 90, pag. 595—596)
also agrees in many points with the mentioned species.
The size of the eye corresponds more nearly to that in
profundorum, though the species differs from this, infer alia
by the longer anal fin. In addition, it is light in colour;
it was also taken at a lesser depth than the others.

On comparison, points of resemblance and of diffe-
rence will be apparent. Some of the measurements for
Sc. profundorum are from statements kindly furnished by
Mr. B. A. BEan.

The height of body goes here, as in the case of siboge,
about 11 times into the total length; in indicus and pro-
fundorum only 7% and 7% As regards proportion
between head and total length, the different species agree
fairly well together, indicus, however, standing somewhat
apart, with a longer head than the remainder; the length
of head in indicus is to total length as 1:3.6; in the
others as 1:4—4"a.

The breadth of head and length of snout in proportion
to length of head agree well enough; in length of eye,
however, there is a notable difference. The Scylliorhinus
from the ‘“Michael Sars” has the proportionately largest
eye — the entire orbita as defined by skin is measured —
profundorum the smallest. The “M. S.” fish is in this
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respect nearest indicus, profundorum nearest sibogee, the
proportion between eye and head in atlanticus is 1 : 4.83,
in indicus 1:5.6, in sibogee 1:6.89 and in profundorum
1:7.9. In the proportion between snout and eye therefore,
atlanticus and indicus also are most alike, the eye being
to the snout in atlanticus as 1:2.14 and in indicus as
1:2.5; in sibogee 1:3.3, and profundorum as 1 : 3.56.

The distance between nasal cavities and distance from
nasal cavity to upper jaw show very much the same
proportion in all.

Thus in profundorum, we have:

Distance between nasal cavities (22.5 mm.) equal to
half the interorbital space (45 mm.),

and the distance between nasal cavity and upper jaw
equal to half that between nasal cavities.

In indicus:

Distance between nasal cavities (16.5 mm.) equal to
the length of the eye (16 mm.) and about half the inter-
orbital space (30 mm.),

and the distance from nasal cavity to upper jaw
(8.2 mm.) equal to half the length of the eye.

In atlanticus:

Distance between nasal cavities 10 mm.

Interorbital space 17 mm.

Distance from nasal cavity to upper jaw 5.2 mm.

Length of the eye 12 mm.

WEBER remarks on sibogee (No. 90, pag. 595).

“Die Entfernung zwischen den beiden hinteren Nasen-
16chern ist erheblich linger als die Augenbreite, die kiirzeste
Entfernung zwischen dem hinteren Nasenrande und dem
Oberkiefer ist gleich Dreiviertel der Augenbreite.”

But he gives himself the following measurements:

Distance between nasal cavities 9 mm.

Length of the eye 8 mm.

Distance from nasal cavity to upper jaw 5 mm.

Interorbital space 13 mm.

Thus, as a matter of fact, giving a distance between
the nasal cavities of abt. 2/3 the interorbital space.

The branchial slits are not so high in atlanticus as
in profundorum; in this, Goopr and BEaN state them as
being “somewhat less than the long diameter of the eye”
and the figure shows the height of the gill opening as 2/3
of the eye, whereas the largest, to wit, the third of these
apertures is in atlanticus only abt. half as high as the
eye is long. As in profundorum, the 5 gill slits extend
over a part half as long as the snout. The fifth gill
aperture lies over the an@gle of the pectoral fin, as in
indicus, whereas in profundorum and sibogee, both the
fourth and the fifth lie dorsally to the pectoral fin. The
length of this, (abt. 29 mm.) is somewhat less than the
head minus the snout (abt. 321/» mm.) which apparently

agrees with what BRAUER and WEBER state with regard to
indicus and sibogee, “fast gleich der Kopflinge ohne die
Schnauze.”

The ventral fins are, in siboge and atlanticus, quite
in front of the middle of the body, whereas in indicus
and profundorum they are only partially so. Their base
is, in indicus, as long as the snout; in the others less.
The specimen from the “Michael Sars” was a male, with
short, finger-shaped appendices genitales.

In profundorum and atlanticus, the base of the second
dorsal fin is as large as that of the first; in indicus and
sibogee, that of the first is larger. The first dorsal fin
commences, in indicus, above the anus, behind the middle
of the fish; in profundorum, apparently above the anus,
just at the middle; in sibogee and atlanticus behind the
anus, in front of the middle of the fish.

In sibogee, the origin of the anal fin is below the
commencement of the base of the first dorsal fin, close
behind the ventral fins; in indicus and atlanticus, below
the posterior hindermost point in the base of the first
dorsal fin; in indicus it lies close behind the ventral fin,
but in atlanticus a little distance away; finally, in profun-
dorum, the anal fin commences behind the termination
of the base of the first dorsal; i. e. below the point of
the fin. In all the anal fin terminates below the rearmost
point in the base of the second dorsal fin.

In profundorum, the length of the anal fin is some-
what less than, in atlanticus and indicus about equal to,
the combined length of snout and eye; in siboge, it is
equal to the distance from tip of snout to first branchial
aperture. The length of the anal fin in Sibogee goes 5%/,
times into the total length, in indicus 6 times or a little
less, in atlanticus 7 times, and in profundorum 8 times
into the same. Thus the anal fin is longest in Scyllio-
rhinus sibogee, albeit not much longer than in indicus.

The colour is, in indicus, profundorum and atlanticus,
brown; WEBER gives the colour of sibogee as “‘schwach
rotlich weiss.”

Atlanticus resembles indicus and profundorum, but
cannot, from what we have seen, be identified with either.
Recan (No. 71, pag. 455), in his synopsis, gives the fol-
lowing character for Sc. indicus: “Anal 2%/s as long as
second dorsal, which is larger than the first’ and for
profundorum : “Anal twice as long as second dorsal, which
is as large as the first”. Now in atlanticus, the first and
second dorsal fins are equally large, whereas the anal fin
is 2%/5 times as long as the second dorsal. In addition,
the value for proportion between length of anal fin and
total length lies midway between the corresponding values
for indicus and profundorum. In these respects therefore,
atlanticus represents an intermediate stage between indicus
and profundorum.
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228 | 20| 55| 3l 27 — — 8| 13 9 5 — - — — 21 — |102| — — — 40 siboge, Weber.
D47 | 292 I BRI 81 LT 986 | 929D S S12: T 10 52 | 55| 13 |abt. 29| 96 | 17.5| 118 |109| 135 | 135 | 22 | 355 | 127 {“:A”g’f,"":gf;u
326 | 42| 90| 53 | 40 —{aasliel a0t 1651 89t =~ 4 — | — | 1465 8Y PaATL | =|318 20 — | 55 | 185" | indicus, Brauer.
» e ; Jii i ; profundorum,
)520 | 69 | 126 57 45 |44 | 16| 45| 225 | 11.25| 105 | 24 228 | 45 | 261 33 | 33 45 | 645 | 3045 |8 Ao n .

) The distances tip of snout to eye, tip of snout to mouth, the width of mouth, horizontal diameter of eye, interorbital space, distance between nasal cavities
are kindly measured on the type specimen by Mr. B. A. BEAN. The other measurements are taken on the figure and multiplied with 3.

L Int Interorb. Distance Horizont. .
Total Total Length | Length Syoat Length. fengtht. o erorP. space: between | 4iam. of Length A“al. f.m Total
Total length: | length: | of head: | of head: to. uppfcr ot r'lead. : s.nou : st‘ce' Distance c::‘st?LS' eye: |of snout: basis: length: Material
length | Height | Length | Width | Length | ' |Horizont. H_°"Z°“‘f- Horizont. | | otween = eS:| Nasal | Ventral | S€¢0"d | Apgj fin
of body | of head ! of head | of snout Width of | diam. of | diam. of | diam. of nasal dgzorgf’ cavity to | fin basis f'do;sal. basis
mouth eye eye eye euities eyé upper jaw in basis
mm. ;
228 114 4.1 B 2.04 — 6.89 3.3 1.6 1.45 1.12 1.60 1.29 5.70 | siboge, Weber.
247 | 1122 | 426 | 187 | 22 | 10 483 214 | 142 | 170 | o083 | 231 146 | 263 | 69% {.‘ﬁ”g’f.“"‘gf-ﬂ
326 1.7 3.6 e 2.2 — 5.6 2.5 1.9 1.82 1.03 1.94 1.08 2.75 5.93 | indicus, Brauer.
profundorum,
520 7.54 4.12 — 2.21 1.02 7.88 3.56 2.81 2.00 141 1.42 1.27 1.95 8.06 { Cocde & Bade.
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Scylliorhinus caniculus, Lin.

5 specimens, 40—63 cm., St. 3, 10/4, N. 49° 321
W. 10° 49’; 184 m., fine sand.

1 specimen, St. 14, 22/4, N. 41° 15, W. 8° 54’; 69 m.

6 specimens, St. 20, 5/5, N. 35° 25, W. 6° 25’; 141 m.,
fine sand.

1 specimen, 34 cm., St. 39 B, 21/5, N. 26° 3", W. 15°0';
267—280 m., fine grey sand.

Pristiurus melanostomus, Bonap.

1 specimen, St. 1, 9/4, N. 49° 27', W. 8° 36, 146 m.,
fine sand.

11 specimens, St. 21, 5/5, N. 35° 31', W. 6° 35';
535 m., yellow sand.

Carchariidee.
Mustelus vulgaris, Miill. and Henle.

1 specimen in Portuguese fishing-boat, St. 13, 22/4,
N. 41° 32", W. 9° 05’; 78 m.

Lamnidee.
Carcharodon sp.

One fossil tooth, St. 48, 31/5, N. 28° 54', W. 24° 14’
More than 5000 m.

Oxyrhina sp.

One fossil tooth, St. 48, 31/5, N. 28° 54/, W. 24° 14’,
Over 5000 m.

Squalide.
Oxynotus centrina, Rafin.

Embryos shed on deck of a specimen from a Portu-
guese fishing-boat. St. 13, 22/4, N. 41° 32, W. 9° 05,

78 m.
Squalus acanthias, Lin.

20 specimens, St. 1, 9/4, N. 49° 27", W. 8° 36, 146 m.,
fine sand.

8 specimens, St. 3, 10/4, N. 49° 32, W. 10° 49, 184 m.,
fine sand.

4 specimens, St. 20, 5/5, N. 35° 25/, W. 6° 25, 141 m.,
fine sand.

5 specimens, one measured 22 cm., St. 39 B 21/5,
N. 26° 3, W. 15° 0/, 267—280 m., fine grey sand.

Spinax princeps, Collett.
(PL 10, fig. 4).
1904 Etmopterus princeps, Collett. (No. 14 a, pag. 3).

1905 (1909) ,, 4 » (No. 14 b, pag. 29, pl. I, figs. 1—2).
1908 Spinax princeps, Regan. (No. 72, pag. 43—44).

1 specimen, 41 cm., St. 25, 8/5, N. 35° 46', W. 8°
16', 2055 m.; yellow mud.

In tail and tail fin, the dermal denticles may be fol-
lowed in longitudinal rows, albeit but indistinctly, the
number of rows will then, however, be twice as great as
noted by CoLLert (No. 14 b, pag. 29) for young spec-
imens. The dermal denticles cover the fins, and the upper
margin of the caudal is therefore rough. Their appea-
rance is as shown by CoLLETT; the base has 3 or 4
radiating points in the skin, and a short, recurvate spine
projects from it.

The length of head goes about 4 times into total
length — CoLLETT gives 4'/> times — and the distance
from tip of snout to mouth 9'2 times into the same;
according to CoLLetT, 11'/3. The breadth of head is
greater than the distance from tip of snout to mouth.
Anterior branchial aperture probably the largest, but not
twice as great as the spiracle. i

Colour a brownish black with a bluish tinge on the fins.

Total length 413 mm.

Length of head 104.5 mm.; proportion to total length
3.96.

Tip of snout to mouth 43.5 mm.; proportion to total
length 9.5.

Breadth of head abt. 53 mm.

Ist branchial slit 9 mm.

5tk branchial slit 7 mm.

Spiracle 7 mm.

Spinax niger, Bonap.

2 specimens, St.21, 5/5, N. 35° 31, W. 6° 35',535 m.,
yellow sand.

One of them shed youngs on deck.
The female preserved measures 33 cm.

Rhinidee.
Rhina squatina, Duméril.

2 specimens, 108 and 119 cm., St. 39 B, 21/5, N. 26° 3%
W. 15° 0"; 267—280 m., fine grey sand.
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median axis of the fish from the tip of snout to the line connecting the organs on either side).
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[REP. OF THE “MICHAEL SARS” NORTH

SUBORDER BATOIDEIL

Raiidz.
Raia clavata, Lin.

7 specimens, (3 measured 15—16 cm.); St. 1, 9/4,
N. 49° 27', W, 8° 36’; 146 m., fine sand.

25 specimens, small (2 measured 32 cm.),
10/4, N. 49° 32", W. 10° 49’; 184 m., fine sand.

Some specimens in Portuguese fishing-boat, St. 13,
22/4, N. 41° 32’, W. 9° 05'; 78 m.

5 specimens, (42,1 4", St. 14, 22/4, N. 41° 15, W. &°
54/, 69 m.

1 specimen, 20 cm., St. 20, 5/5, N. 35° 25/, W. 6°25/,
141 m., fine sand.

Some small specimens, (one measured 43 cm.), St.
39B, 21/5, N.26°3, W.15°0', 267—280 m., fine grey
sand. (For measurements wide tables pag. 22—23).

St. 3,

Raia hyperborea, Collett.
1878. Raja hyperborea, Collett (No. 11, pag 9, pl. I, figs. 1 & 2).

1887 5 (Collett), Giinther (No. 43, pag. 8, pl. IV).
1905 (1909). o Collett (No. 14 b, pag. 10).
1914. Raja bl (Collett), Jensen (No. 52, pag. 20).

1 specimen, 18 cm., St. 102, 10/8, N. 60° 57/, W. 4° 38,
1098 m., dark sand and clay. ./

The measurements of the distance from the point of
snout to the paired organs are taken along the median
axis to a line connecting the organs.

Greatest breadth of disc 127 mm.; 70.6 °/o of total length.

Tip of snout to foremargin of cloaca 77 mm.

Tip of snout to hindmargin of cloaca 83 mm.; 52.6 %/
of total length.

Hindmargin of cloaca to tip of tail 95 mm.

Origin of ventral fin to tip of tail 89 mm.

Tip of snout to hindmargin of pectoral fin 84 mm.

Tip of snout to hindmargin of ventral fin 100 mm.

Tip of snout to lateral angle of pectoral fin 83 mm.

Lateral angle of pectoral fin to its hindmargin 53.2 mm.

Tip of snout to nostrils 15.5 mm., 12.2 %o of greatest
breadth.

Distance between the outermost wall of nostrils 23 mm.

Base of nasal valve 18 mm.

Tip of snout to hindmargin of upper jaw 23 mm.

Width of mouth 17.5 mm.
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