SYNOPSIS OF THE IPNOPIDAE

(PISCES, INIOMI)
WITH DESCRIPTION OF TWO NEW ABYSSAL SPECIES

By JORGEN G. NIELSEN

Zoological Museum, Copenhagen

GiLL (1884) was the first to use the family name
Ipnopidae. Prior to that the genus Ipnops was re-
ferred to i.a. the Scopelidae (GUNTHER 1887). Four
genera have been described, Ipnops, Bathymicrops,
Bathytyphlops, and Ipnoceps. The last is now con-
sidered a synonym of Ipnops (see below). The three
genera have much in common, but they differ in
certain characters which some ichthyologists con-
sider so important that the disagreement might
justify the establishment of separate families for each
of the three genera (MEAD 1966). However, in the
present paper all the genera are referred to one
family only, the Ipnopidae.

Family characters: Long and mostly slender
fishes with a more or less depressed head and
flattened abdomen. The gill slits are very wide, and
the anterior gill arch ends close to the symphysis of
the lower jaw. No pseudobranchs present. The
lower jaw slightly protruding. Two separate patches
of vomerine teeth. The dorsal fin placed in advance
of the anal fin. No adipose fin. The ventral fins,
with 8 rays, are large and clasped, forming a basket
under the anus, the ovopore, and the genital papilla,
all of which are placed much closer to the base of
the ventral fins than to the anal fin. Hermaphrodites

with the testicular component lying as a small
string medio-dorsally in the gonad. The number of
precaudal vertebrae varies from 16 to 25. The scales
are deciduous. A lateral line running along the
midline of the body.

All measurements are taken in accordance with
Husss and LAGLER (1958), except that the sym-
physis of the upper jaw is used as the anteriormost
point and not the protruding lower jaw. The uro-
style is not included in the vertebral counts. All
morphometric characters are given in percentage of
the standard length. A number in parenthesis gives
the average value for the character in question.
When a character forms less than 10 9% the un-
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certainty factor has been put at 0,1, between 10 %
and 50 9 at 0,5, and over 50 9 at 1.

The oceanographic terms used are those proposed
by BrRUUN (1956 and 1957).

Specimens,
Material examined herein: incl. type(s)
Ipnops murrayi Giinther, 1878 ...... 13
Ipnops agassizi Garman, 1899 ...... 15
Ipnops meadin.sp. ................ 21
Ipnops specimens ................. 2
Bathymicropsregis Hjort and Koefoed,

1912 .. ool e 7
Bathymicrops brevianalis n.sp. .. .... 2
Bathytyphlops sewelli (Norman, 1939) 2
Bathytyphlops marionae Mead, 1958 . 1

Generally, the condition of the material is rather
poor. Very often the head is not intact, and the fin
rays are broken. One explanation is the fragility of
these fishes, and, at least regarding those from the
“Galathea” Expedition, the gear used and the
depths of the localities involved that large quantities
of material were caught and kept in the gear for a
relatively long period. Furthermore, most of the
specimens examined seem to have shrunk somewhat.
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Key to the genera of Ipnepidae:

1. The dorsally directed large eyes covered by a thin, unpaired, bony membrane formed by the frontals

and parietals

Ipnops Giinther, 1878 (= Ipnoceps Fowler, 1943)

2. The very small eyes placed more or less laterally above the upper jaw; frontals and parietals unmodified.
a. 10-14 well-developed gill rakers on first and second arches. Ventral fins well in advance of the

dorsal fin

Bathymicrops Hjort and Koefoed, 1912

b. A single well-developed gill raker in the angle between the epibranchiale and ceratobranchiale. Ven-

tral fins just anterior to the dorsal fin

Ipnops Giinther, 1878

Ipnoceps Fowler, 1943.
Since GUNTHER described the genus very few
specimens have been reported upon, viz.:

Specimens
GUNTHER (1878 and 1887) “Challenger” 4
Goope and Bean (1896) “Blake” ...... 2
GARMAN (1899) “Albatross” .......... 3
GrLeHRIST (1908). ..o 1
NoORMAN (1939) John Murray Exped.... 3
FowLER (1943) “Albatross™ .......... 3
MEaD? (1966) “Oregon™ .............. 9+7
Present paper (1966) “Galathea™. ... ... 30

Generic characters:

Long and slender fishes with the frontals and
parietals forming a thin bony plate covering the
eyes. A few, small teeth on the vomer and in most
cases also on the palatines. Well-developed gill rakers
on the anterior arch and moreover relatively long
rakers on the second and third arches. THEISEN
(1965) gave a thorough description of the cranial
morphology.

The type species of the genus Ipnops is 1. murrayi
Giinther, 1878. GUNTHER’s type material included
four specimens, three from two Atlantic stations
and one from off the Philippines. GUNTHER did not

Bathytyphlops Nybelin, 1957

ent species, as the three Atlantic specimens (“Chal-
lenger” Sts. 124 and 133) agree and correspond to
all the Ipnops material known from the Atlantic
Ocean, while the Philippine specimen (“Challenger”
St. 198) belongs to the new species 1. meadi.

FowLER (1943) described a new genus, fprnoceps. It
“differs from Iprnops chiefly in the uppermost or
simple pectoral ray with its upper edge dentated or
irregularly serrated”. However, my examination of
GUNTHER’s type material showed that the large
specimen from St. 133 had the upper, long ray in
the sinistral pectoral fin serrated in the distal fourth
(PL XV, Fig. 1), a feature also found in one of the
“Galathea” specimens. The reason why the serration
is so rarely observed might be that most often parts
of the pectoral fins are broken in the net. In all
other respects the two are very much alike and it
would be reasonable to consider Ipnoceps a syno-
nym of Ipnops. (Actually, it is not the upper ray in
the pectoral fin that is serrated, but the second
upper ray, as a very small first dorsal ray is present
partly hidden under the skin at the basis of the
serrated ray).

Figs. 1 and 2 show some of the meristic characters
of the Ipnops specimens examined herein (51 speci-
mens). The number of gill rakers of the specimens
in Fig. 1 is an average of the rakers from the left

select a type-specimen or indicate the type locality.
However, GReY (1956) designated “Challenger” St.
133 (35°S, 20° W) as the type locality. Furthermore,
the specimen on which GUNTHER based his discrip-
tion and illustration was also caught at St. 133. It
is thus appropriate to choose this specimen as the
lectotype (Brit. Mus. Cat. No. 8, 260, 202). GUN-
THER’s type material evidently belongs to two differ-

1. The specimen mentioned by GiLcerisT (1908) is lost

(PENRITH in litt.), and three of the “Galathea” specimens
were sectioned for anatomical studies and are thus un-
fitted for the present treatment.

. An unknown number was caught at “Oregon” St. 2821
(MEAD 1966).

50

and right arches. As indicated by the different
signatures the material can be split into three
groups. Two specimens considered as possible
hybrids are kept separate (¥).

1. The group signified by (m), representing I.
agassizi Garman, 1899, includes the individuals
referred to 1. agassizi and I. pristibrachium, the John
Murray Expedition material originally referred to
I murrayi by NORMAN (1939), and parts of the
“Galathea” material (Table 4, p. 57).

2. The intermediate group signified by (0), repre-
senting 1. murrayi Giinther, 1878, comprises the
lectotype and two more specimens of 1. murrayi
from the “Challenger” Expedition, the specimens
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from the “Blake”, and from the “Oregon” Expe-
dition, i.e. all the Atlantic Jpnops material (Table 3,
columns 1-6).

3. The third group signified by (e), representing a
new. species, I. meadi, consists of the major part of
the “Galathea” material, the specimen caught by
the “Challenger” in the Celebes Sea, and the
“Albatross” specimen from off Peru (Table 5, p. 60).

No essential differences are found among the
morphometric characters of the Ipnops species. One
character “Length of head” shows an allometric
growth (Fig. 3).

Among the Ipnops species, murrayi and agassizi
are the most closely related. This is evident from
almost all the meristic characters and also from
the presence of otoliths and of the very small upper
pectoral ray. Furthermore, these two species have
the same bathymetrical distribution (Table 1).
Maybe 1. murrayi and agassizi should be considered

5%
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as subspecies with different geographical distribu-
tions. (See also p. 61).

Biclogy:
Bottom fishes found at abyssal depths in a tem-

perature interval of 1,9°-3,9°C. I murrayi and
agassizi were caught at depths from 1392-3475 m
and meadi from 3310-4970 m.

Otoliths are found in murrayi and agassizi, while
they are absent in meadi, a feature which might
have biological significance. The presence or absence
of otoliths has nothing to do with the method or
period of preservation. The mouth is large, provided
with small pointed teeth, and the gill rakers are
numerous and well-developed, on the three anterior
arches. The Ipnops species, equipped with this
effective sieve, apparently feed on small animals as
well as on large prey. Stomach and intestine con-
tained but little food. Crustaceans dominated in the



Table 1. Bathymetrical distribution of the Ipnops species: Number of specimens caught in different depth

intervals.

1000~ 1500~ 2000~ 2500~ 3000~ 3500 4000~ 4500

1500m | 2000m | 2500 m 3000 m 3500 m 4000 m 4500 m 5000 m
L murrayi ....... ... il 10 1 2 2
Loagassizi............... ... ... ... 1 5 2 7
Imeadi ............................. 1 6 7 7
Ipnops specimens (“Galathea” Sts. 217

and 279). ... e 1 1

food remains which could be identified, and in three
cases dorsal felt from the polychaete Aphrodite was
found. (Similar remains were observed in the stom-
achs of five specimens of the brotulid fish Acanthonus
armatus Giinther, 1878 (NisLseN 1965), indicating
that this polychaete forms an important part of
the food of abyssal fishes). Moreover, a fish-scale
was found. The presence of a single scale (4 X3 mm)
does not prove that Ipnops is a fish eater, as the
scale may have been swallowed accidentally to-
gether with other food from the bottom. The gonads
and the reproduction have been treated on p. 72.

Munk (1959) showed that the cephalic organs in

Ipnops are modified eyes. The position on top of the
head suggests a benthic occurrence of this genus.
Similar to other deep-sea fishes degenerate features
in the eyes are found in Ipnops (MUNK 1965).

Ipnops comprises three species of which the type
species, murrayi, is known in about 15-20 speci-
mens, agassizi in 15 specimens, and meadi in 21
specimens. K.P.ANDERSEN (1966) has by using
statistical methods (principal components and dis-
criminant functions) shown that the Ipnops ma-
terial belongs to three different groups. Table 2
shows a comparison between the more important
differences.

Key to the species of Ipnops

1. Number of anal fin rays 13-19; gill rakers on the anterior arch 20-24; vertebrae 54-61; lateral line scalcs

53-58; otoliths present.

a. Anal fin rays 13(14)15; pectoral fin rays 13(13)15; vertebrae 54(56)58 ...

1. murrayi Glnther, 1878

b. Anal fin rays 15(17)19; pectoral fin rays 13(15)16; vertebrae 57(59)61
1. agassizi Garman, 1899 (= 1. pristibrachium (Fowler, 1943))
2. Number of anal fin rays 11(12)13; gill rakers on the anterior arch 17(18)20; vertebrae 51(53)55; lateral

line scales 49(52)53; otoliths absent ............

.................................. 1. meadi n.sp.

Table 2. Major differences in the Ipnops species.

I murrayi 1. agassizi 1. meadi
Number of specimens ....... 11 15 21
Dorsal finrays ............. 9(10)10 9(10)11 8(9)9
Analfinrays............... 13(14)15 15(17)19 11(12)13
Pectoral finrays ........... 13(13)15 13(15)16 14(15)16
Gill rakers on ant. arch ..... 20(21)23 20(22)24 17(18)20
Lateral line scales........... 53(55)57 55(56)58 49(52)53
Vertebrae ................. 54(56)58 57(59)61 51(53)55
Pores on lower jaw ......... small small large
Upper pectoral ray ......... short short long
Otolith present ............. yes yes no
Geographical distribution ... Atlantic Ocean Indo-Pacific area Indo-Pacific area
Bathymetrical distribution ... 1555-3475 m 1392-2820 m 3310-4940 m

(For remarks, see Table 3, p. 54).
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3475 m; globigerina ooze; trawl; bottom temp.
1,9°C; 11-10-1873. Brit. Mus., London. Cat. No.
8, 260, 202.
Material examined (13 specimens): 2) 1 specimen; “Challenger” St. 133. Idem. Cat. No.
1) Lectotype (std. 1. 131 mm); “Challenger” St. 133, 8, 260, 203.

west of Tristan da Cunha (35°41’S, 20°55'W); 3) 1 specimen: “Challenger” St. 124, off Brazil

Ipnops murrayi Giinther, 1878
(PL X1V, Fig. 1)
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Table 3. Comparison of examined specimens of Ipnops murrayi and Ipnops specimens.

Ipnops murrayi Ipnops specimens
Lectotype “Blake’ “Oregon” “Galathea”

“Chal- ) Total variation

lenger” | USNM | M.C.Z. St. 2577 St. 2820 St. 217 St. 279

St. 133 101371 , 28079 4 specimens 4 specimens P 23367 P 23341
Meristic characters
Standard length ............ 131 103 116 60-107 100-113 60-131 11 111 92
Dorsal fin ................. 10 9 9 10 9-10 9(10)10 {112 9 -
Caudalfin ................. 17 - - 19 19 17(19)19 [8 18 19
Analfin...........0....... 13 14 14 14 14-15 13(14)15 [11 16 11
Ventral fin (d-s) ............ 8-8 8-8 8-8 8-8 8-8 8-8 [11 8-8 -
Pectoral fin (d-s)............ -15 -13 13-13 13/14-13 13-13/14 13(13)15 [9 - -
Branchiostegal rays (d-s)..... 12-12 11-10 - 10/11-10/11 -11 100Nz [s - -
Gill rakersont { d... ....... 22 21 21 20-22 20-22 20(21)22 [11 20 20
anterior arch } S v 23 22 21 20- 20-22 20(21)23 [10 20 20
Lateral line scales......... . 54 55 - 53-55 53-57 53(55)57 [10 55 -
Vertebrae ................. 58 55 55 54-57 54-57 17_1243553?_54?) [ 17439 55
Morphometric characters in %,
of standard length
Head ..................... 18,5 19,0 - 19,0-22,0 19,0-20,0 18,5-22,0 [9 - -
Depth at anterior D ........ 7,3 7,3 - 6,7-7,6 7,0-7,9 6,7-7,9 [10 6,9 7,5
Upper jaw ......... ... 11,5 12,5 C— 12,5-13,5 11,5-12,5 11,5-13,5 [9 12,5 -
Max. width of eye-plates .... 9,5 9,2 9,1 9,2-10,0 9,3-10,0 9,1-10,0 [11 10,0 8,9
Preanal.................... 66 68 - 66-68 65-67 65-68 [10 63 -
Predorsal ................. 36,0 36,0 - 35,0-35,5 34,0-35,5 34,0-36,0 [10 35,0 -
Baseof D ................. 8,6 8,6 - 8,7- 94 8,9- 9,6 8,6-9,6 [10 8,3 -
Baseof A .......... ... ..., 15,5 17,0 - 17,0-18,0 17,5-20,0 17,0-20,0 [10 20,5 -
Ant. Anal fin to Caudal base 33,5 32,5 - 31,5-34,0 34,0-36,0 31,5-36,0 [10 37,0 33,5
Ant. D-ray over vertebra no.. 18 17 17 17-18 17-18 17-18 [11 18 18
Ant. A-ray under vertebra no. 38 37 37 35-38 35-38 35-38 [11 36 36

Remarks to Tables 2 (p. 52), 3,4 (p.57), and 5 (p. 60):

1. The numbers give the total amount of rakers on each arch. With the exception of one specimen there are three rakers

on the epibranchial and one in the angle between the upper and lower branch.

2. Numbers in parenthesis give the average value, and a

character.

(10°10’S, 35°30'W); 2926 m; globigerina ooze;
trawl; 11-9-1873. Brit. Mus., London. Cat. No.
8, 260, 201.

bracket indicates the number of specimens examined for each

1) Regarding the designation of the lectotype see p.
50.
2) This specimen is in three pieces, and parts of the

1 specimen (std. 1. 103 mm); “Blake”, Gulf of
Mexico (24°36'N, 84°05'W); 1747 m. U.S. Nat.
Mus., Washington. Cat. No. 101371.

1 specimen (std. 1. 116 mm); “Blake”, off Bequia
(13°N, 61°15'W); 2754 m. Mus. Comp. Zool,,
Harvard. Cat. No. 28079.

4 specimens (std. 1. 60-107 mm); “Oregon” St.
25717, Guld of Mexico (27°48'N, 88°45'W); 1555-
2012 m; 30-7-1959. M.C.Z., Harvard. Cat. Nos.
40553 and 40555.

4 specimens (std. 1. 100-113 mm); “Oregon” St.
2820, Gulf of Mexico (28°23'N, 88°21,5'W);
1830 m; trawl; 15-7-1960. M.C.Z., Harvard.
Cat. No. 41133.

head are missing. A radiograph did not show
any anatomical details (it looked as if the speci-
men was fixed in Bouin’s fluid). Only very few
important specific features could be distin-
guished, viz. “Anal fin rays — 17, “Lateral line
scales — 577, “Max. egg diameter— 0,4 mm”, and
“Std. 1. approx. 130-140 mm”. The high num-
ber of anal fin rays suggests I. agassizi rather
than 1. murrayi, but so many important charac-
ters are lacking that it is uncertain to which of
the two species it belongs.

3) The condition of the specimen is rather poor; the
head is gone. A usable radiograph of this speci-
men was obtained. The following measure-
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Fig. 4. Distribution of Ipnops murrayi Glinther, 1878 (@) and Ipnops agassizi Garman, 1899 (&). Depths in metres.

ments were taken: “Anal fin rays - 14, “Dor-
sal fin rays — 97, “Vertebrae approx. 597,
“Lateral line scales — 567, “Max egg. diameter —
< 0,1 mm”, and “Std. 1. (=~ head) — 80-85
mm”. Except in the “Number of vertebrae”,
which is rather high, this specimen agrees with
1. murrayi.

The few characters which can be distinguished in
the two above specimens show how closely 7. mur-
rayi and I. agassizi are related. Additional material
from the South-East Atlantic Ocean and from the
South-West Indian Ocean may make the differences
between the two species still more insignificant.

A detailed description of I. murrayi was given i.a.
by GUNtHER (1878 and 1887) and MEeap (1966),
so only a few remarks will be made here in addition

is like that of I. meadi (Fig. 6, p. 58). Table 3 shows
the variation of I murrayi.

GiLcHRIST (1908) reported one specimen of [.
murrayi from a depth of about 1500 m off Cape
Point, South Africa, but according to M. J. PENRITH
(in litt.) this specimen does not exist any more. On
the basis of GILCHRIST’s description it is not possible
to decide to which of the three Ipnops species it
belonged. :

The colours of the specimens from the “Chal-
lenger” and “Blake” Expeditions are much bleach-
ed, while the “Oregon” specimens, some of which
were caught only five years ago, have the body
dark-brown with lighter edges around the scale-
pockets. The gill cover, the walls of the gill cavity,
the underside of the head, and the mouth cavity are
dark-blue.

to Table 3 and Tigs: T and 2. The dorsal pectoral
ray is very short. Seven relatively small pores are
placed ventrally on each branch of the lower jaw.
Radiographs of two of the specimens did not show
any otoliths. However, this may be due to the fact
that these specimens, which represent all the Ipnops
material from the “Blake” Expedition, have been
preserved for such a long time that the otoliths have
been dissolved. The “Albatross” material, which
is of about the same age, normally has otoliths, but
a difference in the method of preservation might
explain the disagreement. All the specimens exam-
ined had teeth on the vomer, while two of them did
not have teeth on the palatines. The tooth-pattern
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Gonads and reproduction:

MEAD, BERTELSEN, and CoHEN (1964) examined a
specimen of . murrayi from “Oregon” St. 2577. The
hermaphroditic gonad contained about 900 eggs
(see remarks on the reproduction and gonads on pp.
72 and 73).

Distribution:

Benthic in the upper abyssal zone. The lectotype
was caught at a depth of 3475 m, and the rest at
depths between 1555 and 2926 m. I. murrayi is re-
stricted to the Western and Southern Atlantic
Ocean (Fig. 4). It has been taken at five stations in




the Guif of Mexico, at depths varying from 1555 to
2195 m. Material from two of these stations was not
examined in the present investigation, viz. “Oregon”
Sts. 1303and2821(28°47'N, 87°50'W and 28°47,5'N,
87°57"W) (MEAD 1966).

Ipnops agassizi Garman, 1899
(PL. X1V, Fig. 2)

Ipnops pristibrachium Fowler, 1943,

Material examined (15 specimens):

1) Lectotype (std. 1. 134 mm); “Albatross” St. D
3413, Galapagos Islands (2°34'N, 92°06'W);
2487 m; globigerina ooze; bottom temp. 2,2°C;
5-4-1891. Mus. Comp. Zool., Harvard. Cat. No.
28501.

1) 1 specimen (std. 1. 129 mm); “Albatross” St. D
3413. Idem. U.S. Nat. Mus., Washington. Cat.
No. 54618.

1) 2) 1 specimen (std. L. 135 mm); “Albatross” St. D
3413. Idem. U.S. Nat. Mus., Washington. Cat.
No. 15393.

2) Holotype of I. pristibrachium (std. 1. 137 mm);
“Albatross” St. D 5607, off Celebes (00°04'S,
121°36’E); 1392 m; fine sand; Agassiz trawl;
18-11-1909. U.S. Nat. Mus., Washington. Cat.
No. 99508.

1 paratype of I. pristibrachium (std. 1. 131 mm);
“Albatross” St. D 5606, off Celebes (0°1628"'N,
121°33'30"”E; 1525 m; grey mud; Agassiz trawl;
17-11-1909. U.S. Nat. Mus., Washington. Cat.
No. 99509.

1 paratype of I. pristibrachium (std. 1. 115 mm);
“Albatross” St. D 5608, off Celebes (0°08’S,
121°19'E); 1992 m; green mud; Agassiz trawl;
temp. 2,4°C; 18-11-1909. U.S. Nat. Mus., Wa-

1) GARMAN (1899) did not mention the number of
specimens included in the type material, but there
was definitely more than one, as he wrote “Largest
specimen 64 inches in length”. Moreover, he did not
designate a holotype. Besides the three specimens
examined here (Table 4, columns 1-3), MEeAD
(1966) also mentions another “Albatross” specimen
(USNM 149041), but this species has been referred
to 1. meadi in the present paper (Table 5, column
12). This last-mentioned specimen is most probably
identical with the catch referred to by GREY (1956
p- 137) from north of Callao, Peru. — The specimen
from Mus. Comp. Zool. (Cat. No. 28501) is here
designated as the lectotype as it was caught at the
type locality and according to a note on the label,
GARMAN's illustration of agassizi (1899, pl. H, fig. 2)
was based on this specimen.

2) The examination is based on a radiograph and
some additional information provided by ROBERT
H. GiBss, Jr. (Table 4, columns 3 and 4).

A general description of 1. agassizi will not be
given here, as GARMAN’s original description (1899
p- 259-60) is fully adequate. The characters in the
key (p. 53), in Table 4, and in Figs. 1 and 2 are
sufficient for characterizing the present species. —
However, a few additional features will be men-
tioned: The upper ray in the pectoral fin is hardly
visible, as it is often covered with skin. Seven
relatively small pores are placed ventrally on each
branch of the lower jaw (PL XIV, Fig. 4). The
otoliths are present in all specimens except for one
of the “Albatross™ specimens (USNM 54618). All
specimens have teeth on the vomer and, with the
exception of three, dentigerous palatines. The tooth-
pattern in the upper mouth half is similar to that of
1. meadi (Fig. 6). The number of teeth on the
vomer and palatines varies much from one speci-
men to another, apparently independent of the

shington. Cat. No. 99510:

3 specimens (std. 1. 81-124 mm); John Murray
Exped. St. 118, Zanzibar area (4°05'54"'S, 41°10’
12"E - 4°17’S, 41°11'48"'E); 1789 m; globigerina
ooze; Agassiz trawl; temp. 3,04°C; 17-1-1934.
Brit. Mus., London.

I specimen (std. 1. 112 mm); “Galathea” St. 299,
Bay of Bengal (17°10'N, 84°30’E); 2820 m; mud;
herring otter trawl; 24-4-1951. Zool. Mus., Co-
penhagen. Cat. No. P 23366.

5 specimens (std. 1. 90-103 mm); “Galathea” St.
314, Bay of Bengal (15°54'N, 90°17°E); 2600 m;
brownish ooze; herring otter trawl; 3-5-1951.
Zool. Mus., Copenhagen. Cat. No. P 23360-364.
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tengthof the fish:

From Table 4 it is rather evident that I. pristi-
brachium (Fowler, 1943) is a synonym of I. agassizi
Garman, 1899. FowrLEr (1943) stated that his new
species differed from other Ipnops species in the
following characters: Serration of the upper pec-
toral ray, anal fin base much longer than in I. mur-
rayi, long pectoral rays, broader superocephalic
organ, and finally, fins, proportions, and scales all
different from what is found in murrayi and agassizi.
The serration of the pectoral ray has already been
discussed (p. 50) and the rest of FOWLER’s specific
characters all fell within the variation of I. agassizi,
which makes it reasonable to assume that they are































































