ON THE GENERA ACANTHONUS AND
TYPHLONUS (PISCES, BROTULIDAE)

By JORGEN G. NIELSEN
Zoological Museum, Copenhagen

These two genera were described by A. GUNTHER in
1878 on the basis of specimens caught by the “Chal-
lenger” Expedition in the Indo-Australian area. Very
few specimens are known of either genus, viz. dcan-
thonus with 11 specimens of which 7 were never de-
scribed, and Typhlonus with 7 specimens of which
only 2 have been described. These genera are quite
different from the typical brotulids, the former in
having large, strong spines on the gill-cover and on
the snout, and the latter, among other features, in
having a swollen head provided with large mucife-
rous cavities in the dermal bones, a ventrally placed
mouth, and very small eyes hidden under the skin,
at least in the larger specimens.

The fact that the present genera are treated to-
gether does not imply that they are especially closely
related, even if they have in common some charac-
ters not often found among other brotulids. For
example, the remarkable prolongation of the fron-
tals, the unusually large otoliths, the enlargement
of parts of the kidneys, and the position of the thy-
mus externally in the gill-cavity. In other charac-
ters, such as the positicn of the mouth and the
ventral fins and the size of the eyes, the two genera
do not agree.
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Acanthonus Glinther, 1878

The genus Acanthonus (with the type species arma-
tus Gunther, 1878) was described on the basis of a
specimen caught by the “Challenger” north of New
Guinea at St. No. 218. Another specimen was
caught at St. No. 205, but only the former was used
in the original description. Due to the exellent de-
scriptions given by GUNTHER in 1878 and 1887 only
a few characters will be added in the present paper:
Number of vertebrae 60-65; 16-22 long rakers on
the anterior gill arch.-However, there is a disagree-
ment between the preliminary description of 1878

GUNTHER paid only little attention to the meris-
tic and morphometric characters, but with additio-
nal material it is now possible to form an idea of
the variation of these characters. In addition some
remarks have been made on the biology and distri-
bution of these genera, based among other things
upon stomach contents.

When nothing else is mentioned, the measure-
ments are taken in accordance to Husss and LAG-
LER (1958).
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and that published in the Challenger Report in 1887
as GUNTHER wrote in the former “ventrals reduced
to simple filaments” and in the latter “ventrals each
reduced to a bifid filament”. An examination of the
holotype showed that the ventrals are bifid.

According to CoHEN (1961) and ArLcock (1890),
there are some similarities between Tauredophidium
Alcock, 1890, Xyelacyba Cohen, 1961, and the pre-
sent genus. '

Besides the type species, the type of which is kept
in the British Museum, only one additional species
has been described, A. spinifer Garman, 1899. How-
ever, as discussed below, the latter most certainly
is identical to 4. armatus.



Fig. 1. Acanthonus armatus. “Galathea™ St. 52, std.1. 220 mm. (PouL H. WINTHER del.).

Acanthonus armatus Ginther, 1878
(Plate XI and plate XIII Figs. 1 and 3)

Acanthonus spinifer Garman, 1899.

The following list includes all the specimens of
A. armatus (3. lat.) known to the author:

1. Holotype of armatus. “Challenger”; St. 218 (2°
33'S, 144°4'E); 1957 m; blue mud; bottom temp.

2,5°C. 1-3-1875. Brit. Mus., London.

During a visit to the British Museum 1 examined
the holotype of 4. armatus. The “Investigator” spe-
cimen, an illustration of which was published by
Arcock and MAcCGILCHRIST (1905), was never de-
scribed. Dr. MeNoON, Zool. Survey of India, Cal-
cutta, sent information about the station, where the
specimen was caught, but told me that the specimen
was in a condition that did not allow to send it.
Consequently, no characters of this specimen are

2. 1 specimen. “Challenger”; St. 205 (16°42’'N, available. By the kindness of various people the
119°22°E); 1920 m; blue mud; bottom temp. rest of the not-Danish material was borrowed for
2,8°C. 13-11-1874. Brit. Mus., London. examination.

3. 1 specimen. “Investigator”; St. 316 (5°43’30"'N,
80°5'30"'E); 2743 m; green mud; bottom temp. Comparison between A. armatus and
1,7°C. 17-4-1902. Zool. Survey of India, Cal- A.spinifer: ’
cutta. . - .

o Vi, Nt s 5.3 oy, 1o D desrin o 4 s G (139
14°52"W); 2603 m; yellow mud; 18-5-1910. Zool. ) . P . o

armatus, but differences appear in the following
Mus., Bergen. characters™:
5. 1 specimen. “Galathea™; St. 52 (1°42'N, 7°51'E);
2550 m; muddy clay; bottom temp. (3,0°C). 1. The number of branchiostegal rays.
30-11-1950. Zool. Mus., Copenhagen. 2. The ventral fins.
6. 1 specimen. “Galathea”; St. 726 (5°49'N, 78° 3. Presence or absence of scales.
52'W); 3270-3670 m; clay; bottom temp. (2,0° 4. Presence or absence of lateral line.
C). 11-5-1952. Zool. Mus., Copenhagen.

7. 4 specimens. “Oregon”; St. 2567 (25°21'N, 91° GARMAN mentioned these four characters with-
02'W); 3155-3200 m; 25-7-1959. U.S. Nat.Mus., out further comments as to how they varied in the
Washington. two species. A discussion of the four points follows

8. Holotype of A. spinifer. “Albatross”; St. 3381  below.

(4°356'N, 80°52'30""W); 3240 m; green mud; bot-
tom temp. 2,1°C. Mus. of Comp. Zool., Har-
vard.
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1. According to the original descriptions the num-
ber of branchiostegal rays is 9 in the holotype of
armatus and 8 in spinifer. However, as shown in



Table 1 the number of rays varies from 8-9, being
most often 8. After an examination of the holotype
of spinifer it seems ratler uncertain whether there
are 8 or 9 rays, as the specimen is small and very
fragile.

2. If GARMAN compared his specimen to GUN-
THER’s description from 1878, he was correct when
announcing a difference in the ventral fins between
the two species, but a comparison with GUNTHER
(1887) would not have shown any disagreement.
(See page 33). GArRMAN characterized the ventrals
as follows: “Ventral bases below the eye, fins each
with two slender filamentary rays, the longer of
which reaches quite to the vent”. A re-examination
of spinifer showed that both ventral fins are bro-
ken, and that the filaments in the remaining part
are coalesced. In all the examined specimens of ar-
matus (s. str.) each fin has the two filaments free in
their distal halves.

3. GUnTHER (1878) wrote: “Scales extremely
small”, and GARMAN: ““Existence of scales a mat-
ter of some doubt”. Scales were found in the pre-
sent material on the larger “Galathea” specimen,
on the two specimens from the “Challenger”, on
the larger “Oregon” specimen, and on that from
the “Michael Sars”. The small, thin, cycloid scales
occur both on the head and on the body. No scales
were found on the five smaller specimens, but empty
scale pockets indicate that scales have been present.
The holotype of spinifer shows the existence of a
few scales situated at rather long intervals in a row
along the median line. The reason why only these
scales remain might be that they lie in a median
groove in which they were not rubbed off in the
trawl.

4. In his 1878 description GUNTHER did not men-
tion the lateral line, while in 1887 he wrote: “The
lateral line is represented by a series of small, distant

Explanation to Table 1 (p. 36):

1. Std. I. (= standard length) is measured from
the distal tip of the snout-spines to the base of
the caudal fin. In the larger “Oregon” specimen
a few mm’s are broken off the snout-spines. Con-
cerning the holotype of spinifer see the text below.

2. The vertebral count does not include the urc-
style.

3. Measurements to the anus are made to the “anal
area’.

4. Measured from the upper jaw symphysis to the
caudal base.

Table 1 shows close agreement among the meristic
characters of the two species, but quite a few diffe-
rences are found in the morphometric characters.
However, it should be borne in mind that the std.
1. of spinifer is only 71 mm, while armatus varies
from 93-335 mm. GARMAN (1899) gave the total
length of spinifer as “hardly more than three inches”,
and M. GREY (1956 p. 219) indicated “length about
76 mm”. The main cause why the std. 1. is only 71
mm in its present state is that the two snout-spines
have been broken off.

In the last two columns of Table 1 the morpho-
metric characters of spinifer and the smallest “Ore-
gon” specimen are compared. In these columns the
lengths are measured from the upper jaw symphysis
to the base of the caudal fin, enabling a more fair
comparison. However, a few divergences still exist,
but it can be added here that the specimen of spi-
nifer is in a condition that does not allow as precise
measurements as can be obtained from the collec-
tion of armatus (s. str.).

The rather poor drawing accompanying GAR-
MAN’s description shows a row of white dots in the
median line. According to the description, it can
neither be scales nor a lateral line. The only expla-

pores; running along the proximal end of the iter-
neural spines”. GARMAN stated that “the lateral
line is not apparent”. The small black or brownish
lateral line pores are easily seen on the specimens
in Table 1, columns 1-4 and 6, while none was found
on the remaining specimens, including the type of
spinifer, which all are smaller than the 5 specimens
mentioned above.

This discussion shows that none of the four points
justifies a segregation of Acanthonus armatus and
A. spinifer. According to the rule of priority,
spinifer should be regarded as a junior synonym of
armatus.
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fiation must be that they illustrate the vertebrae,
which (in the present state of the specimen) are
clearly indicated exteriorly along the sides of the
body, except for the anterior part.

When comparing the two original drawings of
the holotypes there is apparently a disagreement in
the length of the upper preopercular spine, which is
very short in spinifer. However, the examination of
the holotype showed that the said spine is almost
of the same relative length as that of armatus, (see
also “snout - larger preopercular spine” in Table 1).

A re-examination of the specimen caught by the
“Michael Sars” has been made, as KOgroeD (1927)
only gave a very short description.
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Table 1. Comparison of all examined specimens of A. armatus (s. lat.).

Acanthonus armatus Ai;';;’;ﬁ'}_us A. spinifer | A. armatus
Challenger’ 1\;:;;1:161 Galathea Oregon® st.2567 w ﬁ‘(‘jﬁr os:” Holotype | Oregon”
Holotype | g 3 sts2d | su726 Q P

Meristic characters
Std. 1Y oo 285 313 335 220 135 242 145 113 93 71 704 914
Dorsal fin ................ 100 101 106 108 101 107 103 103 101 101
Caudalfin................ 8 8 8 8 8 8 8 8 8 8
Analfin.................. 95 93 98 97 94 97 94 96 99 92
Ventral fin (s-d) ........... 2-2 2-2 2-2 2-2 2~ 2-2 2-2 2-2 2-2 2
Pectoral fin (s-d) .......... 16-16 17-16 17-17 -16 18-18 16-16 17-17 18-18 19-19 1616
Branchiostegal rays (s-d) ... -9 9-8 -8 8-8 8-9 8-8 8-8 8-8 8-8 -8
Gill rakerson |s ......... 41845 4-+18+5 4+18+5 4-+18+5 44-17-+4 4+18+5 42243 44183 4+17+4 541944
anterior arch }d ......... 4-+16-+5 44205 541944 44204 4-+17+3 4-+19+4+4 542044 542043 44-17+4 4-+4-19-+-4
Vertebrae? ............... 62(9-+53)  62(10-+52) 65(10-+55)  62(9+53) 61(10451)  61(9452) 61(9-+452) 60(94-51) 62(9-+53) 61(9-+52)
Morphometric characters

in % of std. 1.
Head (excl. opercular spine) 30.0 26.0 26.5 27.0 28.0 26.0 25.5 27.0 26.5 24.0 23.5 24.0
Snout.................... - 9.1 10.0 10.0 - 9.2 9.4 9.9 - - - -
Snout-opercular spine...... 32.0 .5 31.0 33.5 32.5 30.0 31.5 32.5 30.5 29.5 32.0 30.0
Upperjaw ............... 15.0 14.0 14.5 14.5 14.0 15.5 14.5 15.5 13.0 14.5 14.5 13.5
Lower jaw ............... - .0 14.5 15.5 15.5 15.0 16.0 16.5 14.5 15.0 15.5 15.0
Horizontal dia. of pigmented

EYC oot 2.4 2.6 2.4 2.1 2.2 2.5 2.4 2.2 2.2 2.9 2.9 2.2
Snout-anus® ........... .. 35.0 32,5 33.5 34.5 33.3 32.0 29.0 31.0 28.5 28.5 29.0 26.0
Predorsal ................ 32.0 32.5 32.0 30.0 32.5 29.5 29.0 30.5 29.0 25.5 27.0 27.5
Preanal .................. 37.5 36.5 36.0 37.5 36.5 35.0 34.0 34.5 31.5 32.5 30.5 29.0
Snout-larger preopercular

spine ... 29.5 28.5 28.5 30.5 29.5 - 29.5 30.0 28.5 24.0 23.0 25.0
Base of V-anus ........... 18.0 17.5 19.0 18.0 18.0 17.5 15.5 18.0 15.5 19.0 19.5 16.0
Baseof D ................ 69 68 72 71 71 73 74 73 76 76 77 77
Baseof A ................ 63 6 66 66 67 65 68 66 68 66 67 70




Fig. 2. Dextral, anterior gill arch
of A. armatus. “Galathea’ St. 52,
std. 1. 220 mm.

Variation in A. armatus (s. lat.)

Only a few specimens of the present material have
previously been described in the literature, and
little information has been given on the meristic
and morphometric characters. The variation can be
read from Table 1, which includes all the material
seen by the author. Considering the worldwide di-
stribution of this species (Fig. 5) it is astonishing
to note so little variation.

Meristic characters: The numbers of vertebrae,
dorsal, and anal fin-rays are counted from radio-
graphs, the best method for counting the small
anterior dorsal rays hidden below the soft skin. It
is difficult to count the most anterior of the pre-
caudal vertebrae, but the number seems to vary
between 9 and 10. The branchiostegal rays are also
often difficult to count; (the numbers given for the
holotypes derive from the original descriptions).
The gill rakers (Fig. 2) on the anterior arch are 4-5
on the upper branch, all being short and rather
stout. The lower branch has 16-22 long rakers; the
most ventrally placed 3-5 rakers are almost the
same shape as those on the upper branch. Interest-
ingly enough, only three of the 10 specimens from
Table 1 had the same number of rakers on the right
and left anterior gill arches. The greatest divergence
was 2 rakers.

of the remaining characters shows a variation which
can be correllated with the distribution.

Description:

This species is easily distinguishable, having the
head several times thicker than the body and a long
tapering tail and long, stiff spines on the operculum,
pre-operculum, and on the snout. The snout-spines
are prolongations of the frontals. The thick, trans-
parent skin is loosely attached to the body. — The
eyes are placed deeply in the head over the middle
of the upper jaw. — Small, cycloid scales or scale-
pockets are found in all the four larger specimens,
both on head and body. — The rakers on the anterior
gill arches are very stiff and spiny. (See Text-fig. 2
and Plate X1, Fig. 6). The gill laminae are very short.

Vertebrae and ribs: The length of the first neu-
ral spine is half the length of the second spine. The
third spine is the longest, and the length decreases
again to the 8. spine. The next few spines increase
in length before they gradually become shorter, ap-
proaching the tip of the tail. All neural spines are
pointed. The three anterior neural spines are placed
in front of the dorsal fin. The parapophyses are
very poorly developed or absent on vertebrae 1-4,
while the rest of the precaudal vertebrae have well
-developed parapophyses. No ribs are attached to
vertebrae 1-2. Vertebrae 3-4 with the pleural ribs

Morphometric characters: If the morphome-
tric characters used are related to the standard
lengths, there is no indication of allometric growth,
except in the two smallest specimens (columns 9
and 10). In these, most characters are found either
above or below the rest of the specimens. The four
specimens from the Gulf of Mexico taken by the
“Oregon” do differ slightly in a few characters from
the rest of the armatus specimens, viz. in the length
of “Snout - anus”, “Predorsal”, “Preanal”, and
“Base of dorsal fin”’. However, the differences are
so small that there is no reason at all for consider-
ing them as being of taxonomic significance. None
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apparently directly attached to the centra. Verte-
brae 5-8 with the pleural ribs connected to the pa-
rapophyses. No ribs on vertebra 9. Epipleural ribs
not developed, judging from radiographs of the pre-
sent material (see Pl. X1, Fig. 2).

Dentition: All the teeth on the dentigerous bones
(Fig. 3) are rather small, but they are numerous,
strong, conical, and more or less recurved. They
are placed in very irregular rows or at random. The
premaxillaries are flat and very broad in the middle
with room for about 10 tooth rows. The vomer is
arched in section with approx. 10 tooth rows. The
palatines are of the same shape in section as the



vomer, except most posteriorly, where they are flat.
The dentaries are similar to the palatines in section
and dentition. — The basibranchials form one small
tocth-bearing plate. — The pattern of the upper
pharyngeal tooth-plates is shown in Fig. 4. The
lower pharyngeals form a continuous plate ending
anterior to the foremost of the upper pharyngeals.

Otolith: All the radiographs of the present mate-
rial show very clearly the otoliths, placed just ante-
rior to the base of the opercular spine. In one of
the specimens the otoliths were placed halfway be-
tween the base of the opercular spine and the snout
spine close to the dorsal edge of the head. This
unusual position of the otoliths can not be explained
by the specimen being damaged as this was not the
case.

One of the otoliths was removed from the small
“Galathea” specimen (std. 1. 135 mm). It had an
irregular oval shape (approx. 5x 3 mm). An attempt
to determine the age of the specimen on the basis
of this otolith was unsuccessful. Exteriorly was a
shell of lime composed of 3-4 layers. When this
frail shell broke, the inner part of the otolith appe-
ared to counsist of a suspension of lime with no struc-

Fig. 3. Dentition of 4. armatus. “Galathea”
St. 52, std. 1. 220 mm. a. Dentary and basi-
branchials. b. Premaxillaries, vomer, and
palatines.

this specimen was kept in formaldehyde for several
years before being transferred to alcohol. An oto-
lith was also removed from the “Oregon” specimen,
standard length 242 mm (see Pl. X111, Fig. 1), but
no structure at all could be seen.

Thymus: Plate X111, Fig. 3 shows the presence of
a small “body” placed dorsally on the inner wall of
the gill cavity. All the 4. armatus specimens exam-
ined had a similar yellow, circular body varying
from 1-4,5 mm in diameter in each cavity. Staining
and sectioning one of these showed it to be the
thymus, with characteristic lymphoid tissue.

Very little has been written about the thymus in
the modern teleost-groups. Normally, the thymus
is formed as a long, narrow, yellowish gland, placed
longitudinally and dorsally close to the branchial
cavity. In some cases it is clearly seen, when opening
the gill-cover, while in other cases the epithelium
has to be removed before the thymus is visible.

GRrasst (1958 p. 2636) writes that an involution
of the thymus takes place when the fish becomes
sexually mature. HAMMAR (1909) gives examples on
the form and structure of the thymus from several
fish-groups, and for some species the involution is

ture at all. The explanation most probably is that

Fig. 4. Upper pharyngeal teeth of 4. armatus. “Galathea”
St. 52, std. 1. 220 mm. The anterior plates below.
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correlated with the length and body-weight. He
found that in larger individuals of different species
the thymus had completely vanished. Apparently,
no such involution has taken place in A. armatus,
as the smaller specimens (std. 1.’s 71-145 mm) have
a thymus-diameter of 1-1,8 mm, and the bigger
specimens (std. 1’s 220-335 mm) a diameter, vary-
ing from 2-4,5 mm. Furthermore, none of the pre-
sent specimens has an oblong-shaped thymus like
those described from teleosts by Hammar (1909),
but all are of the same irregular circular form. Ac-
cording to the literature cited, the explanation might
be that all the present specimens are sexually ma-
ture, and, consequently, the involution is far ad-

































