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Figure 1. Egg and larval stages of Coelorinchus coelorinchus. (A) Egg from the Strait of Messina (1.20 mm diameter); (B) same 
on 4th day of incubation; (C) between 6th and 7th day; (D) at the end of 1 week; (E) newly hatched larva (4.21 mm TL); 
(F) larva 8 days old (3.88 mm TL); (G) larva 15 days old (464 mm TL) (redrawn from Sanzo, 1933); (H) 5.0 mm HL 
larva, “Thor” Stn 168 (51’30” ll”37’W). 
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Figure 2. (A) Bathygadine, Gudornuc sp.: 30+ mm TL (redrawn from Fahay and Markle, 1984, Fig. 140B); Macrourur 
bcrglax: (B) 3-0 mm HL, “Dana” Stn 11995 (63’17“ 58’1 1’W); (C) 4.5 mm HL, “Dana” Stn 13044 (63’37“ 55’30’W); 
(D) 6-5 mm HL “Dana” Stn 13092 (58’45“ 42’14‘W); (E) 10.9 mm HL, “Dana” Stn 9985 (61’56” 37’30‘W). 
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Figure 3. C. (Coyphaenoides) rupestris: (A) preserved egg (2.5 mm diameter) under transmitted light (redrawn from 
Grigor'ev and Serebryakov, 1981); (B) 1.6; (C) 2.5; (D) 3.1; (E) 3.3; (F) 4.0; (G) 5.0; (H) 5.1; and ( I )  6.9 mm HL, collected 
from 53"N and 60"N 20"W (from Merrett, 1978). 
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Figure 4. C. (Lionuw) species collected from 53"N and 60"N 20"W. Species A:(A) 2-5; (B) 3.5; (C) 4.0; (D) 5.2; and (E) 6.3 
mm HL. Species B: (F) 3.5 and (G) 4.5 mm HL. Species?A: (H) 7.5 mm HL (From Merrett, 1978). 
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Figure 5. (A) C. (Chulinuru) lptolpis: 6.2 rnrn HL (redrawn from Stein, 1980). C.(Chulinuru) mcditcrram: (B) 2.9; ( C )  3.8 
mrn HL, “Thor” Stn 81 (51’32“ 12’03‘W); (D) 6.0 rnrn HL, “Discovery’y Collection Stn No. 50607#3 (51’03.2” 
14” 14.2’W). 
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Figure 6. (A) Hymenocephalus italicus: 10.2 mm TL, from the Strait of Messina (redrawn from Sanzo, 1933). (B) 
Sphagcmonuncs hirundo: 9.0 mm HL, “Discovery” Stn 10376#5 (33’20.6” 33’23.9’W). (C) Mulacoccphalur lacvis:~ 8.0 mm 
HL, “Discovery” Stn 10379#24 (35’03.2” 33’03.6’W). 

7 



Macrouridae of the eastern North Atlantic 

Features used for identification 
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6. Possession of a mental barbel. 
7. Number of branchiostegal rays - fundamentally important among macrourines. 
8. Number of gill rakers on the outer edge of the second gill arch. 
9. Pigmentation - often a valuable character. 

10. Possession of a light organ, recognized by a dermal window. 

There are also internal features of considerable value in the diagnosis of macrourid larvae: 

1. Possession of a functional swimbladder. 
2. Number of gas glands and retia mirabilia in the swimbladder. 
3. Number of abdominal vertebrae. 

Where possible a size range of larvae is drawn, and all eastern North Atlantic species whose larvae have been recorded are 
represented. Drawings have been made from the “Thor” collection from the Zoologisk Museum, Copenhagen, and 10s 
material and are also taken from the following published accounts: Sanzo, 1933; Merrett, 1978; Stein, 1980; Grigor’ev and 
Serebryakov, 198 1 ; Fahay and Markle, 1984. 

KEY TO SUB-FAMILIES 

(1) First gill slit restricted by a fold of skin across its upper and lower extent. Six to seven branchiostegal rays. Gill 
rakers tubercular. Anal rays longer than dorsal rays. 

MACROURINAE 

( la )  First gill slit unrestricted. Seven branchiostegal rays. Gill rakers lathlike. Dorsal rays longer or similar in length 
to anal rays. 

(2) A single long-based dorsal fin. Pelvic fins small (5-rayed) or absent. Swimbladder with three retia mirabilia. 
MACROUROIDINAE 

(2a) Two dorsal fins, first short-based followed by a long-based posterior fin. Pelvic fins well developed. Swimbladder 
with two or four retia mirabilia. 

(3) Jaws relatively long (terminal in adults). Swimbladder with two or four retia mirabilia. Abdominal vertebrae 

BATHYGADINAE (Fig. 2(A)) 
11-13. 

(3a) Jaws short (markedly inferior to triangular snout in adults). Swimbladder with two retia mirabilia. Abdominal 

TRACHYRINCINAE 
vertebrae 14. 

The Macrourinae are easily distinguishable in the larval phase. Macrouroidine larvae likewise should present no difficulty. 
Early Bathygadine and Trachyrincine larvae, on the other hand, may need the recognition of further larval characters to 
separate them easily. 

SUB-FAMILY MACROUROIDINAE 

(1) Pelvic fins absent Macrouroides injaticeps Smith and Radcliffe, 19 12 
(Lateralis canals very wide, producing a massively inflated head in 
adults; abdominal vertebrae 12 or 13; no barbel; anus at anal fin; no 
light organ) 
Squalogadur modifcatus Gilbert and Hubbs, 1916 
(Apart from presence of pelvic fins, adult characters broadly similar 
to those of M. in.aticeps above) 

The collection of at  least one adult of each of these species in the equatorial region of the eastern Atlantic suggests that 
larvae may occur in the area. 

( la )  Pelvic fins small, 5-rayed 
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SUB-FAMILY BATHYGADINAE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1) Barbel elongate, retia mirabilia 4 (2) 
( la) Barbel small or absent, retia mirabilia 2 (3) .......................................................... 
(2) Gill rakers 27-29 on lower limb of first 

arch 

Gill rakers 18-21 on lower limb of first 
arch 

Gadomus longijilis (Goode and Bean, 1886) 
(Barbel relatively short (32-40 % head length (HL)) in adults, 
outer ray of each pelvic fin prolonged*) 
Gadomus armatus (Goode and Bean, 1886) 
(18-21 rakers on lower limb of first arch; barbel moderate (65-87 
% HL) in adults, outer two rays of each pelvic fin prolonged*) 
Gadomus dispar (Vaillant, 1888) 
(20-21 rakers on lower limb of first arch; barbel long (84-103 % 
HL) in adults, outer ray only of each pelvic fin prolonged*) 
Bathygadus favosus Goode and Bean, 1886 

(2a) 

(3) Pelvic fins with 9 (10) rays, eye small 
in adults (Barbel absent) 

.................................................... (3a) Pelvic fins with 7 (8) rays, eye large in adults.. (4) 
(4) Barbel absent Bathygadus melanobranchus Vaillant, 1888 

(4a) Small barbel usually present 
(Outer gill filaments of 1st gill arch darkly pigmented in adults) 
Bathygadus rnacmps Goode and Bean, 1886 
(Barbel 0.9 % HL in adults, outer gill filaments of 1st gill arch 
unpigmented in adults also) 

* This character may well not be evident in larval forms; all rays may be elongate in the undamaged state. 

The most northerly extent of the known ranges of adults of this sub-family is from the Irish continental slope (one 
specimen, B. melanobranchus; Holt and Byrne, 1908, but the bulk of the population of this and those of the other species are 
centred south of Portugal). 

SUB-FAMILY TRACHYRINCINAE 
Enlarged scales dorsally behind the anus (8-10) and ventrally anterior to the anus (5-1 1) separate adults of Trachyn‘nnrr 
murrayi from T. t rachyrhu (23-42 and 0, correspondingly), but no distinguishing features are known for the larvae, both of 
which are as yet unreported. 

SUB-FAMILY MACROURINAE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (1) Branchiostegal rays 6 (2) 
(la) Branchiostegal rays 7 (9) 
(2) Barbel present (3) 

.......................................................................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(2a) Barbel absent Odontommnu. rnurray. Norman, 1939 
(DI 2nd ray smooth; Pv 7-8; pectoral 9-11; anus between Pv and 

(3) Light organ present 

(3a) Light organ absent.. . . .  
(4) DI 2nd ray smooth* 

anal; black naked fossa between Pv fins. Very elongate juvenile 
stage has developed marked caudal pigmentation of lateral patches 
or bars of melanophores - “pantherinus” form.) 
Coelorinchus coelorinchus (Risso, 18 10) 
(Pv 7; DI 2nd ray smooth. Fig. 1) 

Coelorinchus occa (Goode and Bean, 1885) 
(Pv 7; (snout long in adult); Pv origin posterior to DI origin) 
Coelorinchus abditilux Merrett, 1980 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4) 

(Pv 7; (snout short in adults); Pv origin anterior to DI origin; tail of 
juveniles, at least, with four vertical pigment bands) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (4a) DI 2nd ray serrated* (5) 
(5) Retiamirabilia 4 (6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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(5a) Retia mirabilia 5-6 ....... 
(6) Abdominal vertebrae 16-18 

(6a) Abdominal vertebrae 11-12 
(7) Pv rays 7-8 (9) 

(7a) Pv rays 8-1 1 

(8) Pv rays 8-9 (Abdominal vertebrae 
12-13) 

(8a) Pv rays 10-1 1 (abdominal vertebrae 
12-15) 

.................................................................... (8) 
Macroum berglax Lackptde, 1802 
(Trunk noticeably long relative to overall length; DII origin 
anterior to anus. Fig. 2 (B)) 

Coryphaenoidcs (Coryphamoides) guenthen' (Vaillant, 1888) 
(Gill rakers (2nd arch) 7) 
C. (Coryphaenoides) rupestris Gunnerus, 1765 
(Gill rakers (2nd arch) 1-2+1+14-17. Fig. 3) 
C. (Coryphaenoides) thelestornus Maul, 195 1 
(Gill rakers (2nd arch) 2+7) 
C. (Coryphaenoides) marshalli Iwamoto, 1970 
(Gill rakers (2nd arch) 8-9; premaxillary teeth with enlarged outer 
row (DII origin posterior to anal insertion in adults)) 
C. (Coryphaenoidcs) paramnrshalli Merrett, 1983 
(Gill rakers (2nd arch) 11-12; premaxillary teeth with no enlarged 
outer row (DII origin anterior to anal insertion in adults)) 
C. (Coryphamoides) macrocephalus (Maul, 1951) 
(Gill rakers (2nd arch) 8-9) 
C. (Coryphaenoidcs) zaniophoms (Vaillant, 1888) 
(Gill rakers (2nd arch) 1 + 10) 
C. (Coryphaenoides) rupestris (see above) 
Coryphaenoidcs (Chalinura) brevibarbis (Goode and Bean, 1896) 
(Mandibular teeth in single row; gill rakers (2nd arch) 1+1+9- 10) 
C. (Chalinura) leptolepis (Giinther, 1877) 
(Mandibular teeth in single row; gill rakers (2nd arch) 
1+0- 1+9- 12, (barbel length 1 . 3 4 9  in interorbital width over 
adult size range 41-120 mm HL). Diagnostic pigment pattern see 
Fig. 5(A)) 
C. (Chalinura) profirndicola (Nybelin, 1957) 
(Mandibular teeth in single row, gill rakers (2nd arch) 
0- 1 + 1 + 10- 11 (barbel length 5.1-1.5 in interorbital width over 
adult size range 52-215 mm HL)) 
Coryphamoides (Lionum) carapinus (Goode and Bean, 1883) 
(Mandibular teeth in two or more rows; gill rakers (2nd arch) 
0- 1 +0- 1 +4-8; 2-4 caudal melanophores sometimes present. 
Fig. 4). (N.B. Larvae of the C. (Lionum) type occur in a caudally 
pigmented and unpigmented form in the area.) 
C. (L.) carapinus (see above) 
Coryphaenoidcs (Nematonum) annahcs (Hector, 1875) 
(Abdominal vertebrae 13-15; (head length > 2 times in preanal 
length in juveniles and adults)) 
C. (Chalinura) mediterraneus (Giglioli, 1893) 

................................................................. 13) (7) 

(8b) 

(9) Swimbladder absent Echinomacmm mollis Roule, 1916 
(9a) Swimbladder present (retia mirabilia 2-4) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (10) 

Pv rays 12-14 (abdominal vertebrae 
12-13) (Fig. 5 (B)) 

.......................................................................... (10) Light organ present. (11) 
(loa) Light organ absent (peritroct only present if developed in larval phase) (16) 
(1 1) Anus at anal fin origin (12) 
(1 la) Anus between Pv and anal tins (13) 

.............................. 
........................................................................ 

................................................................. 
(12) Pv rays (7)-8-(9) Hymmocephalus gracilis Gilbert and Hubbs, 1920 

(12a) Pv rays 10-1 1 (rarely 12) 
(Gill rakers (2nd arch) 2-3+ 11 - 15) 
Hymmocephalus italicus Giglioli, 1884 
(Gill rakers (2nd arch) 2-4+1+17-20, Fig. 6 (A)) 
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(13) D1 2nd ray smooth 

(13a) DI 2nd ray serrated. .................... 
(14) Abdominal vertebrae usually 11-12 

(range 10-14) (Pyloric caeca in adults 
> 40 and branched) 

(14a) Abdominal vertebrae 13-14. ... 
(Pyloric caeca in adults 
< 40, not branched) 

(15) Pv rays (6) 7 
(15a) Pv rays (7) 8-10 

(15b) Pv rays (10) 11-13 

Malacocephalus laevis (Lowe, 1843) 
(Caudal probably elongate; distinct ‘~anthcrinus” markings; barbel 
present; light organ developed; Pv8/8; gill rakers (2nd arch) O+ 1 + 7 
- data from 1 specimen, Fig. 6(C)) 

Ventrijissa occidentulis (Goode and Bean, 1885) 
(Dermal window of light organ level with outer pelvic rays) 
Ventriyossa a f i c a m  Iwamoto, 1970 
(Dermal window of light organ level with inner pelvic rays) 

...................................................... (14) 

...................................................... (15) 

Nezumia bairdii Goode and Bean, 1877 
Nezumia aequalis (Giinther, 1887) 
(Gill rakers (2nd arch) (8) 9-1 1 (12)) 
Nezumia sclerorhyhus (Valenciennes, 1838) 
(Gill rakers (2nd arch) 9-1 1) 
Nezumia micronychodon Iwamoto, 1970 
(Gill rakers (2nd arch) 13-17) 
Nezumia longebarbatus (Rode and Angel, 1933) 
(Barbel long in adults, 17-23 % HL) 
Nezumia duodecim Iwamoto, 1970 
(Barbel relatively short in adults, 8-16 % HL) 
Kumba dentoni Marshall, 1973 (16) 

(1 7) DI 2nd ray smooth Trachonurus villosus (Giinther, 1877) 

(18) Pv rays 6-7 Paracetonurus jlagellicauda (Koefoed, 1927) 

(19) 

Anus between Pv and anal fin 
.............................. . . . . . . . . . .  (16a) Anus at anal fin origin (distanced only by peritroct) (17) 

(17a) DI 2nd ray serrated (18) 

(18a) Pv rays 8-12. ................................................................... . . .  (19) 

.............................................................. . . . . . . .  

Anal origin opposite or anterior to dor- 
sal I origin 

Sphagemururus hirundo (Collett, 1896) 
(Very elongate (HL 8 times in total length); barbel present; Pv lO/ 
9; gill rakers (2nd arch) 0+0+9; no “pantherinus” markings - even 
overall pigmentation - data from one specimen, Fig. 6(B)) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (19a) Anal origin posterior to dorsal I origin. (20) 
(20) Pv rays 8-10 Cetonurus globiceps (Vaillant, 1888) 

(20a) Pv rays 11-12 
(Abdominal vertebrae 10; gill rakers (2nd arch) 1 + 1 +9-11) 
Macrosmia phalacra Merrett, Sazonov, and Shcherbachev, 1983 
(Abdominal vertebrae 12; gill rakers (2nd arch) 1-2+ 1 +9) 

* This character may not be developed in early larvae. 
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Table 1. Distribution of macrourid species (juveniles and adults) in the eastern North Atlantic from known latitudinal and 
sounding ranges. (* - present also in the Mediterranean; 0 + - distribution extends southwards beyond the equator) 

Species Latitudinal Sounding 
range (ON) (depth) 

range (m) 

Species Latitudinal Soundins 
range (ON) (depth) 

range (m) 

Macrouroides injlaticeps 
Squalogadus modzjicatus 

Gadomus arcuatus 
G .  dispar 
G .  longijilis 
Bathygadus favosus 
B .  m m p s  
B. mdanobranchus 
Trachyrincus murray' 
i? trachyn'nncr 
Odontomacrurus murray. 

Coelorinchus abditilux 
C. coelorinchus 

sub. sp. coelorinchus 
sub. sp. geronimo 

C. occa 
Macrouw berglax 
Coryphaenoides (Coryphae- 
noides) guentheri 
C. (C.) macrocephalus 
C. (C.) marshalli 
C. (C.) paramarshalli 
C. (C.) rupestris 
C. (C.) thelestomus 

o +  
10-0 + 

35-25 
35-30 
40-1 7 
32-22 
14-04 
51-0 + 
66-5 1 
55-15* 
36-0 + 

57-51 

66-15* 
04-0 -+ 
60-09 
80-59 

66-20* 
32-24 
23-0 + 
21-0 + 
66-20 
32-29 

(Bathypelagic) 
(Bathy/bentho- 
pelagic 
to ca. 1 500 m) 
610-1 700 
550-1 100 
550-2 160 
550-1 850 
200-990 
450-1 660 
510-1 880 
400-1 500 
(Epi/bathypela- 
gic) 
770-1 040 

200-1 310 
200-5 10 
460-2 540 
100-820 

1 000-2 740 
600-2 380 
1 130-1 700 
1 130-2 160 
400-1 900 
1 340-1 390 

C. (C.) zaniophorus 
C. (Chalinura) brevibarbis 
C. (C.) leptolepis 
C. (C.) mediterraneus 
C. (C.) projimdicola 
C. (Lionuw) carapinus 
C. (Nematonurus) annatus 
Echinomacrurus mollis 
Hymenocephalus gracilis 
H .  italicus 
Malacocephalus laevis 
Ventri~ossa occidentalis 
K afiicana 
Nezumia aequalis 
N .  bairdii 

N .  duodecim 
N .  longebarbatus 
N .  micronychodon 
N .  sclerorhynchus 
Kumba dentoni 
Trachonurus villosus 
Paracetonuw jlagellicauda 
Sphagemacrurus hirundo 
Cetonurus globiceps 
Macrosmia phalacra 

52-03 
60-34 
50-18 
60-10* 
49-20 
60-0 + 
66-20 
45-37 
35 
49-0*+ 
58-0 + 
21-0 + 
09-04 
66-0*+ 
38 (Azores 

24-0 + 
Is.) 

32-3 1 
24-0 + 
38-04* 
47 
39-08 
50-45 
38-15 
45-0 + 
27 

410-2 380 
1 500-4 460 
1 900-5 120 
740-2 650 
3 900-5 120 
1 440-5 610 
2 170-4 880 
4 080-5 410 
4 2 0 4 0  
200-800 
200-750 
150-580 
640-780 
200-2 320 

ca. 100-700 
330-1 260 
1 140-1 700 
400-1 260 
400-1 200 
1 200 
510-1 590 
2 460-3 180 
550-2 330 
1 000-4 200 
1 650-1 700 
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