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ABSTRACT 

Most known specimens (395) of the mainly ben- 
thopelagic deep-sea genus Bassozetus were exam- 
ined in a global revision. The fact that several of 
the species known hitherto were based upon single 
specimens, often in poor condition as was much of 
the material examined, together with a dearth of 
obvious interspecific diagnostic characters and 
allometric growth patterns hampered the study. 
Nevertheless, aided by sagittal otolith size and 
morphology and other characters, 13 species are 
recognized, of which two are described herein and 
lectotypes selected for three (B. compressus, gluti- 
nosus and nasus). A diagnostic key and field guide 
to species is provided, together with a generic diag- 
nosis, specific descriptions and distributional 

charts. A cladistic analysis left the question of rela- 
tionships among the 13 species unresolved. Little 
evidence could be provided on species biology, but 
ripening gonads in several species indicated size at 
maturity. Hence four species were confirmed to 
mature at small adult size (<300 mm standard 
length (SL)) and 7 at large size (>450-800 mm SL). 
Species were found below temperate and tropical 
surface waters (1500-5000 m) (only B. zenkevitchi 
was found to have a pelagic lifestyle), six in the 
Atlantic (two reported for the first time), nine in 
the Indo-West Pacific (five seemingly indigenous) 
and only two species in the eastern Pacific region 
(one indigenous). 
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INTRODUCTION 

Representatives of the mainly benthopelagic genus 
Bassozetus are commonly caught at depths 
between 1500 and 5000 meters. Specimens are 
found in many collections but quite often cata- 
logued as Bassozetus sp. or with an incorrect spe- 
cific name. The reason is that many of the speci- 
mens, being trawled at great depths, are in a poor 
condition as the bones of the head are rather fragile 
and the scales easily shed. Also the descriptions of 
many Bassozetus spp. were based on single or a 
few specimens so that interspecific variation was 
poorly known. By borrowing most type specimens 
and a large number of others for direct comparison 
we achieved a better understanding of the species 
and their diagnostic features (detailed on p. 12). 

A cladistic analysis (PAUP 3.1.1) was based on 

14 characters with Neobythites gilli Goode & 
Bean, 1885 chosen as the outgroup. A heuristic 
search carried out with 100 random input orders of 
the taxa resulted in 1586 trees with a length of 24 
steps and a consistency index of 0.667. The results 
indicate that the characters used in this analysis 
were not adequate to resolve the phylogeny of this 
genus. 

The result of this revision is that we recognize 
13 species, of which two are here described (B. 
galatheae and B. werneri) and lectotypes are 
selected for B. cornpressus, B. glutinosus and B. 
nasus. The outcome is that we have satisfied Cohen 
& Nielsen's (1978) call that "The genus requires 
revision" as far as is currently possible. 

MATERIAL AND METHODS 

All material available has been examined, which 
amounts to 395 specimens. Tables presenting mer- 
istic and morphometric characters do not always 
include data from all specimens listed in the 
"Material examined as some specimens are in 
such poor condition that only a few diagnostic 
characters were available. 

In the "Appendix" p. 54 are listed specimens 
which could not be assigned a specific name due to 
poor condition. Almost all specimens caught by the 

Galathea have no otoliths remaining as they were 
kept in unneutralized formalin for about 50 
years. 

In some species accounts (B. galatheae, robus- 
tus, taenia) 1-2 specimens are treated as "tentative- 
ly referred specimens" as they differ from the typi- 
cal species but, considering the limited material 
available, not enough to warrant establishment of 
new species. 

Species descriptions are brief, as much informa- 

Fig. 1. A, large scales in Bassozetus elongatus (SL 475); B,  small scales in B. glutinosus (SL 225). 



tion is given in the frequency distribution table, the 
tabulated data for each species showing the princi- 
pal meristic and morphometric characters and the 
figures. 

Counts and measurements follow Cohen & Niel- 
sen (1978). 

Additional characters are "Oblique scale rows" 
which is the number of scale-rows in a dorso-ven- 
trally oblique series anteriorly from the anus (Fig. 

1) and "Depth of body at 1st. anal ray" which is a 
more precise measurement then the often used 
"Maximum depth of body" which varies according 
to the condition of the abdomen. 

Whenever possible we have examined the left 
sagittal otolith which was removed by making an 
incision on the left side above the anterior gill arch 
into the inner labyrinth. 

ABBREVIATIONS AND DEFINITIONS 

Material has been borrowed from several institu- Diagnosis 
tional collections, abbreviations for which follow 
Leviton et al. (1985). They did not include The 
Natural History Museum, London (NHM) and the 
Zoological Museum, Moscow State University 
(ZM MGU). The abbreviation for Institute of 
Oceanology, Moscow has benn changed from 
IOAN to IORAN. 
SL - standard length in mm 
IKMT - Isaacs Kids Midwater Trawl 
Benthopelagic - living close to the bottom but not 

habitually in contact with it 
Cephalic or radiating discs - appear as whitish, 

round thickenings on the head of several species 
of deep sea fishes. Garman (1899: 355, 357, 
plates LXXVII-LXXVIII) suggested that the 
cephalic discs might have luminous, electric 
and/or tactile functions. Lendenfeld (1905: 197) 
gave a very detailed description of the discs, 
using the term "radiating discs", showing that 
they were well provided with blood vessels and 
with a stout nerve. Their function is unknown. 

Diameter of eye - diameter of eye window 
Depth zones from Merrett & Haedrich (1997): 

Continental slope - from 200 to 2000 m 
Continental rise - from 2000 to 4000 m 
Abyssal - from 4000 m down 

Sounding - equivalent to depth of capture in ben- 
thopelagic species referred here to merely as 
depth. 

Genus Bassozetus Gill, 1884 

Bassozetus Gill, 1884: 259 (type species by mono- 
typy Bassozetus normalis Gill, 1884). 

Pterodicromitra Fowler, 1925 (type species Sirem- 
bo oncerocephalus Vaillant, 1888 by original 
designation. 

Ophidiid genus with elongate body tapering cau- 
dally, head and body with deciduous scales, lateral 
line indistinct, head about half of preanal length, 
mouth terminal, snout inflated (judging from pho- 
tos of live specimens), most often flattened in pre- 
served specimens, eye diameter much smaller than 
snout, upper jaw ending well beyond eye and 
sheathed posteriorly, opercular spine weak or 
absent, preopercle unarmed and posteriorly 
enlarged almost reaching posterior margin of oper- 
cle, 0-1 elongate median basibranchial tooth patch 
(none in B. levistomatus, werneri and zenkevitchi), 
small and close-set teeth on premaxillary, dentary, 
vomer (lacking or few in B. levistomatus and wer- 
neri) and palatines, 9-22 long rakers on anterior 
gill arch, two pseudobranchial filaments, pectoral 
fin with 21-29 rays not reaching anus, ventral fin 
with one ray in each, precaudal vertebrae 1 1-17, 
shori genital papilla, ripe males with a pair of thick 
drumming muscles attached to swimbladder anteri- 
orly. 

Similarity 

The most similar genus is Eretmichthys Garman, 
1899. Shcherbachev (1980, fig. 13) showed that the 
fourth (lower) radial in the pectoral girdle is pro- 
vided with a ventrally protruding process which is 
not found in Bassozetus. Furthermore, the rays of 
the lower part of the pectoral fin are much pro- 
longed (reaching well beyond the anus) in ripe 
males of Eretmichthys while the pectoral fin in 
Bassozetus is unmodified; it seems as if the pecto- 
ral fins of females and unripe males of Eretmich- 
thys tend to split but remain unsplit in Bassozetus. 



Table 1. Depth distribution by capture locality and field guide to the species of Bussozetus by oceanic region of occurrence. (Species listed in hold are known from one oceanic region only). 

Ocean Specles Tot Slze 
Loc mmSL 12 14 16 18 

ATLANTIC 
levistometus 5 185--805 
robustus 17 115-485 5 2 2 7 

tent. ref. 2 360--435 1 
compressus 25 103- 620 
taenia 15 85-242 1 

tent. ref. 1 89--162 
oncerocephalus 1 225 
normalls 22 60--276 2 

INDO-WEST 
PACIFIC 

zenkevitchl 13 57--275 (Pelagic capture - 
levistometus 3 233--498 
wemeri 1 375 
rnultispinnis 4 21 5--452 2 1 
galatheae 13 109--573 1 3 3 4 

tent ref. 1 232 
robustus 21 138--640 5 5 5 1 
elongatus 7 172--480 
glutinosus 19 68-292 1 3 - 
compressus 2 405--432 1 - 

EAST PACIFIC 
levistometus 1 340 
nasus 7 80-465 

Depth range X loom 
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 

Characters Species 

2 - - 1 - 1 1  Sagltta L Deep 
1 Shallow 
1 

1 - 2 - 2 2 2 5 - 4 4 2 1 SaglttaS ScalesL 
- I - - - - - - - - - -  - 3 - 5 3 - 1 1  

1 
1 

1 2 1 1 4 1 1 3 2 2 1 - - - - -  1 Scales S 

non-closing nets) 
I - - -  I - - -  

1 
1 
- - - - -  I - - - -  1 

1 
1 . . 1 - 1 - - 1 - - - -  1 
1 2 1 - - - 1 - - - - - - - -  2 
4 5 1 2 - 1 - 1 1  
- - -  I 

levistornetus 
robustus 

tent. ref. 
Lgr 11-14 compressus 
L gr 15--20 V to A ~ 2 0 %  SL taenia 

tent. ref 
V to A 23.5% SL oncerocephalus 

normalis 

BBTP - 0 L gr 15-16 zenkevitchi 
1 L gr 9--1 I Deep # ~ev~stometus 2 

Shallow # werneri 
BBTP - 1 V short rnultispinnis 

V long Sagltta L D>132, Az108 galatheae 
tent ref 

Dc126, A 4 0 3  robustus 
Sag~tta S V long Scales L elongetus 

V short Scales S glutinosus 
Scales L cornpressus 

levistomatus 
nasus 

Abbreviations: 
A = anal fln, BBTP = basibranch~al tooth patch, D = dorsal fin, L = large L gr = long gill rakers, Tot Loc =total number of capture local~tles, 
tent ref = tentatively referred specimens, S = small, V = ventral fln #-'deep' & 'shallow refer to liv~ng depth and are placed under Characters for convenlence 



Biology cal and bathymetric details are given in the individ- 

Apart from the benthopelagic lifestyle of all but B. ual species' accounts. All species, apart from B. 
zenkevitchi, are deep benthopelagic in habit and 

zenkevitchi, little can be inferred of the biology of 
these species. The smallest known specimen (SL collectively span mid-slope to abyssal depths, 

occupying all strata from 1001-1200 down to 
68 mm) of B. glutinosus was caught in an IKMT 
between the surface and 2250 m indicating that 5601-5800 m, except 4601-4800 m. B. zenkevitchi 

has been caught largely in non-opening/closing nets 
juveniles can occur pelagically. No larvae are 
recorded but almost all known ophidiid larvae have 

fished pelagically, often at great depth to give no 
indication of their living depth (see p. 53). Com- 

been caught pelagically in the lower part of the epi- 
monly species occupy broad bathymetric ranges 

pelagic zone (personal observation - JGN). The 
and some ranges are further extended by outlying 

well developed drumming muscles on the swim- 
captures at considerably shallower or greater depth 

bladder in ripe males indicate that they may attract 
(e.g. B. taenia, Table 1) which, until more material 

females during the breeding season. In common 
is collected, can only be noted as unusual. 

with many deep-sea bottom-living fishes, speci- 
mens were found to contain very few stomach con- We record six species from the Atlantic Ocean. 

Three occur only there (in bold type in Table 1) 
tents. Most information could be obtained from B. 

and two, B. levistomatus and B. robustus, are re- galatheae, where six out of 22 specimens con- 
ported from there for the first time. B. levistomatus 

tained fish, crustacean and polychaete remains. The 
is the only species known to be restricted to abys- only other dietary evidence came from B. Eevistom- 
sal depths globally, whilst B. robustus is entirely a 

atus (polychaete setae) and B. werneri (amphipod 
and isopod remains). 

slope dweller in the Atlantic and mainly so in the 
Indo-West Pacific. B. taenia would be considered 

Ripening gonads were found in several species, 
deep abyssal in distribution were it not for two cap- 

giving a useful indication of size at maturity. The 
tures at lower slope depths. The shallow locality of 

largest ova occurred in a specimen of B. robustus 
(1 mm diameter, SL 480), but 0.5 mm ova also 

capture in Exuma Sound in the Bahamas, however, 
may represent an atypical extension of the deep 

occurred in B. compressus (5 specimens, SL 432- 
560), B. galatheae (SL 232), B. multispinis (SL 

ocean into a shallower area (see species account). 

425), B. nasus (2 specimens, SL 278 and 465), B. 
B. normalis seems to be an almost exclusive inhab- 

mbustus (2 specimens, SL 413 and 56 1) and 2 B. 
itant of the continental rise, whilst B. compressus 

zenkevitchi (SL 240 and 245). One B. taenia (SL extends from the rise down into the abyss. 

232) contained eggs of 0.6 mm diameter and a Nine species have been caught in the Indo-West 
Pacific, of which six appear to be indigenous to 

female B. levistomatus (SL 805) was spent. Among 
this region. Inspection of Table 1 suggests that this 

males, ripe or spent fish were found in B. gala- 
theae (SL 553 ,  B. levistomatus (SL 735) and 2 B. 

assemS!age generally, apart from B. zenbvitchi 

nasus (SL 197 and 243). Taken with the species' 
and B. levistomatus, frequent shallower depths than 
their congeners in the Atlantic. Nevertheless, this 

size distribution, this gonad maturity evidence indi- 
cates that B. glutinosus (to 292 SL), B. normalis (to 

may be just a sampling artefact since abyssal trawl- 

276 SL), B. taenia (to 242 SL) and B. zenkevitchi 
ing in this area has been far less widespread than in 

(to 275 SL) are likely to attain the smallest adult 
the Atlantic. Such rather restricted coverage may 

size. The remaining sufficiently abundant species 
also affect apparent geographical distributions. 
Currently, the seemingly pelagic B. zenkevitchi is 

suggest maximum adult sizes of between >450 to 
>800 SL (B. conzpressus, B. elongatus, B. galatheae, 

distributed only in the North Pacific and mainly 
around Japan. Yet, apart from the rarely caught B. B. levistomatus, B. multispinis, B. nasus, B. robus- 
werneri (holotype only) and B. compressus (2 

fzls). 
specimens) the only other species with a restricted 
distribution is B. multispinis. This last species is a 

Distribution slope dweller and currently is restricted to the 
Bassozetus species have been caught in all tropical Ninety Degrees East Ridge in the Indian Ocean. 
and temperate oceans. Their representation by Only two Bassozetus species have been caught 
oceanic region and by 200 m depth strata is given in the eastern Pacific region. B. levistomatus has 
in the "field guide" (Table I), whereas geographi- been taken at a single locality, whilst B. nasus has 



been caught at seven (Table 1). B. nasus, which we 
consider is closely related to B. normalis from the 
Atlantic and B. glutinosus from the Indo-West Pa- 
cific (see p. 14), is restricted to the continental rise 
in this area from the Gulf of Panama northward to 
include Baja California; see also note on specimen 
photographed south of the Galapagos Islands. 

Species 

Initially we intended to revise only the Atlantic 
species of Bassozetus. The small size (lacking any 
indication of sexual maturity), poor condition and 
similarity in published characters among most of 
the type material of this group (B. compressus, B. 
normalis, B. oncerocephalus, B. taenia) resulted in 
great difficulty in recognizing valid, consistent 
diagnostic features. While this led to problems in 
assigning the range of non-type material to species, 
new characters were found (e.g. sagittal otolith 
size, transverse scale-row count and supported in 
some species by depth of occurrence) by which 
this material could be sorted into entities. (Speci- 
men condition, nevertheless, remains a consider- 
able problem necessitating further confirmatory 
study as better material and methodology becomes 
available). 

Atlantic Bassozetus were found to be divisible 
into two groups dependent upon the size of the sag- 
ittal otolith. The readily recognizable B. levistoma- 
tus, together with B. robustus (both hitherto unre- 
ported from the Atlantic), have considerably larger 
otoliths than the B. compressuslnormalisloncero- 

cephalusl taenia group. (At standard lengths of 
more than some 150 mm the increase in relative 
length of sagittae follows the pattern, B. robustus 
>B. levistomatus >B. compressuslnormalisloncero- 
cephalusltaenia group - Table 2 and Fig. 7). 

The small otolith group, once distinguished, was 
further divisible into two on the basis of squama- 
tion (Fig. 1). One group consists of those fish with 
large scales (< 25 transverse rows from anus to 
dorsal origin, usually 15-20), while the other has 
small scales (>25 rows, usually 30-35). Those with 
small scales we referred to B. normalis Gill, 1884. 
This is a species mainly found on the continental 
rise (Table 1) which attains relatively small adult 
size (to 276 mm SL). Morphometric and meristic 
features, of diagnostic value in other species, were 
not found to distinguish B. normalis. 

The group of three species with large scales 
were divided further primarily by the total number 
of long rakers on the first gill arch, separating B. 
compressus (1 1-14) from B. taenia and B. oncero- 
cephalus (15-20) (Fig. 2). While recognizing the 
possibility of allometric variation operating here as 
in some growth patterns (e.g. Fig. 6), we discount- 
ed it on the basis of the unlikelihood of a negative 
relationship in long rakers when the short rakers 
remain constant over size (Fig. 2). The interspace 
between the ventral and anal fin insertions was 
found also to separate B. taenia (<20% SL) from B. 
oncerocephalus (23.5% SL). 

The overall lengthlfrequency distribution of this 
large scaled group provided extra grounds for sep- 
arating two species, at least, the unique B. oncero- 

Table 2. SLIsagitta length relationships (SL = X coefficient x sagitta I. x constant) for Bassozetus species. 

Species SL (mm) Sagitta I. (mm) X Coeff. Constant R squared No obs. 
mm. max. mln. max. 

compressus 
elongatus 
galatheae 
glutinosus 
levistomatus 
multispinis 
nasus 
normalis 
oncerocephalus 
robustus 
taenia 
werneri 
zenkevitchi 



v cornpressus I taenia [X1 oncerocephalus 

Fig. 2. A, total number of long gill rakers on anterior arch/SL; B, number of short rakers on upper branch of anterior gill arch/SL. 

cephalus excepted (Fig. 3). Widely separate modes 
at 300 and 600 mm SL seem unlikely to represent 
two sequential, but very broadly separated, age 
classes of a single species. Rather, they suggest 
largely unimodal length distributions of two differ- 
ent species (typical of many deep demersal fishes). 
This is supported by the fact that the only ripe 
female found in the group measured 232 mm SL; 
none of the larger specimens showed any ovarian 
ripening by comparison. The outcome implies that 
B. compressus is a species of large adult size (spec- 
imens here 103-620 mm SL, with no females found 

in ripe condition) and distributed in the Atlantic on 
the lower rise and abyssal plain (Table 1). B. tae- 
nia, on the other hand, attains smaller overall size 
(85-242 mm SL, with females ripening at least by 
232 mm SL) and has a disjunct lower slope (see 
comments p. 50) but mainly abyssal distribution 
(Table 1). The only known B. oncerocephalus is 
the type, which is small (225 mrn SL) and comes 
from the 3200 m depth stratum (Table 1). 

While establishing the status of B. compressus in 
the Atlantic, examination of the syntypical series of 
this species showed it to be comprised of a single 



fIJ cornpressus taen~a oncerocephalus 

Fig. 3. Lengthlfrequency plot of Atlantic large-scaled Bassoze- 
tus species (n = 62). 

B. compressus only (selected here as the lectotype), 
from New Guinea in the Pacific. The other speci- 
men from this station and that from the Philippines 
were found to be B. glutinosus, while the single 
specimen from the Atlantic is in too poor a condi- 
tion for confirmation of its identity. This discovery, 
coupled with that of presence of B. robustus in the 

Atlantic in substantial numbers and also of B. levis- 
tomatus, dictated that the revision should be 
extended globally. Furthermore, the small-scaled 
Indo-West Pacific B. glutinosus was found to have 
characters whose ranges overlapped considerably 
with those of B. normalis from the Atlantic. In 
addition, the geographically restricted B. nasus, 
from the equatorial East Pacific, conforms closely 
with these species also. 

Thus, while the overall ranges in the variation of 
characters among the B. glutinosus/normalis/nasus 
group are often broad, considerable overlap occurs 
in both the range and frequency of the total long 
gill raker count (Table 3a), and the preanal length 
among individual species (Fig. 4). In the gill raker 
counts, however, some separation is indicated (B. 
glutinosus - 15-21; B. normalis - 13-17; B. nasus - 
13-17, Table 3a) and this higher count range is also 
evident in the pectoral fin ray counts (B. glutinosus 
- 24-29; B. normalis - 22-27; B. nasus - 22-26, 
Table 3b). In the anal fin ray counts the range of B. 
glutinosus is somewhat more similar to the other 
two species (B. glutinosus - A 98-108 ; B. normalis 
- A 99-108; B. nasus - A 102-1 10 - Table 3c). 

Table 3. Frequency distributions of (a) gill rakers, (b) pectoral and (c) anal rays in B. normalis, glutinosus and nasus. 

Freq. 

Gill rakers, left: total long 
normalis glutinosus nasus 

Pectoral rays 
normalis glutinosus nasus 

Freq. 

Freq. 

Anal rays 
normalis glutinosus nasus 






















































































