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Abstract 

Sharks were represented by small numbers in the pelagic trawl catches d uring the various 
Atlantic transects run by FRY "Walther H erwig" in recent years. Tn addition to well-known 
oceanic sharks, other, normally bottom-dwelling species were unexpectedly taken in mid water , 
and their occur rence in this habitat is d iscussed. Moreover, representa t ives of a few ver y ra re 
species were obta ined, the catches of w hich show a considerable extension in range. Therefore, 
a complete list of the species taken, and additional notes on taxonomy and distribution a re given 
The list en umerates 11 sp ecies of 10 genera. 

Kurzfassung 

Ergebnisse der Forschungsreisen des FFS ,,Walther Herwig" nach Siidamerika. 
LIIl. Haie aus Schwimmschleppnetz-Fangen der Atlantikschnitte, mit EinschluB 
einiger Stucke von anderen Reisen. 

H aie waren nur in geringer Zahl in den pelagischcn Schleppneczfangen d cr vcrschiedcnen 
,,Walther H cr wig"-Reisen der lctz.tcn Hinfzehn Jahre v crcretcn. Da jedoch ncben typisd1 
oz.eanischen Freiwasserarccn einige normalerwcisc als .Grundhaie" bctrachtcte Arten im Mcso­
pclagial gefangen wurdcn, wird h ier eine vollstandigc Obersicht iiber allc gcfangen en H aie 
w iedergcgcben, sowie cine Ncubcschreibung ei niger sch r scltener Arcen. Die Obersicht umfaBt 
11 Arten aus 10 G attunge n. Ein leitcnd w ird der Obergang vom Bodenleben z.um pelagischcn 
H abitat d iskuticrt und a ls ein i.iber nachdichc Nahrun gswanderungcn entstandcner Evolutions­
schritt verstanden, welche r cine anderweitig nicht moglichc Erweiterun g des geographischen Ver­
breitungsgebietes z.ur Folge hat. 

''") Ergcbn isse d er Forschungsreiscn des FFS ,,Walther Herwig" nad1 Siidamer ika. LI. Asciclien 
d es Argenr inisd1en Sdlelfs aus den Grundtrawl-Fangcn des FFS ,,Walther H erwig" auf scincr 
dritten Siidamcrika-Expedition. Von M. D1EHL in Mitt. H amburg. z.ool. Mus. I nst. 74 : 
139- 153, 1977. 
und LII. Actiniaria des Si.idwesta tl antik. IV. Accinostola crassicomis (Hertwig, 1882) mit 
einer Diskussion verwandter Arten. Von K. R1 EMANN-ZORNECK in Vcro ff. I nst. Meeresforsch. 
Bremer h. 17: 65-85, 1978. 

II\ digishelf .de 
a courtesy of www.pecescriollos.de, for personal use only



2 G. Krefft 

A. Introduction 

Sharks, according to their habitats, conventionally are grouped into a) pelagic, and b) 
bemhic or "ground sharks". Group a) is subdivided into an epipelagic (most of the 
Lamniformes, the Carcharhiniformes and the Rhiniodomidae) and a meso- to bathy­
pelagic subgroup (some of the Hexanchiformes, all of the Dalatiinae, a few of the 
Lamniformes and of the Carcharhiniformes). Group b) is made up by most of the 
Squaliformes, all of the Pristiophoriformcs, the Squatin iformcs, t he Orectolobiformes 
(except for the Rhiniodontidae), and by part of the Carcharhiniformes. This kind of 
differentiation in habitat selection, however, is not as strict as thought before. In recent 
years it became obvious that at least a number of species of the dogfish family Squalidae, 
grouped heretofore with the bottom-dwelling ground sharks, sometimes may be taken 
in midwater also, mainly during the night, thus blurring the ecological separa tion into 
pelagic and bemhic ways of life. Also, as a consequence of such "unconventional" 
behaviour the p retended ecological d iffe rences between subfamilies of the Squalidae, like, 
e. g. the Dalatiinae and the Etmopterinae, are lessened. 

Diurnal migratons of preponderantly deep- liv ing sharks may be understood as feed ing 
migrations as it is obviously the case with respec ti ve migrations in several Macrouridae 
and other slope fishes. From such diurnal migrations far-reaching movements may have 
been derived in the course of evolution resulting in considerable extensions in range 
inhabited by migratory species. This can be shown by the geographical distribut ion areas 
of many o f the dalati ine sharks living habituall y in midwater, which like most of the 
cpipelagic sharks have wide-spread d istribution patterns. Since some of the smaller 
benthic sharks, w hich make up a representative part of the slope ichthyofauna, also 
show this distribution pattern, such species may be able to perform far-ranging midwater 
migrations as well. That this is true can be seen from some of our records quoted below. 
Most probabl y, dalatiine sharks evolved from benthic ancestors of an ancient squalid 
stock populating the deeper p arts of the slope areas. The transition from bottom to 
midwater may have started by d iurnal feeding migrations into midwater, which became 
more and more extended, finally resulting in a permanent midwater life, thus diminishing 
the numbers of competitors. Other, still p reponderantly benthic squalids of various 
genera may undergo a similar evolutionary step today. 

During a number of pelagic transects run in the years 1964 through 1976 in the Atlantic 
Ocean, most of them in connection with bottom trawl surveys off South America, only 
a rather small number of sharks were taken. H owever , some of these belong to very ra re 
species, and others were found never before in pelagic catches. Altogether, we got 
11 species of ·10 genera. These a re listed in the following report. The order of presentation 
follows COMPAGNO (1973). Lengths arc total lengths, time data are given in GMT. 
The gear was a pelagic Engel trawl with 1600 meshes circumference, if not otherwise 
stated. 

B. Account of Species 

Family : Squalidae 
Subfamily: Etmopterinae 

1. E trnopterus g rucilispinis Krefft, 1968 

Etmoptems gracilispinis KREFFT, 1968 a: 3-9, figs. 2, 3 a, 4, 5 a (off Urnguay). 

A single paratypc, lSH 935/66, of this otherwise benthic deep-wa ter species was taken 
pelagically off the mouth of the river La Pata. " Walther H erwig" Station 197/66 : 
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35 ° 56' S, 50 ° 33' \VI, 480-70 m, 30. V. 1966. Depth of the bottom is 2240 m. The 
specimen is a S? of 331 mm. 

The species, described from an area stretching from off the northernmost part of Argen­
t ina to southern Braz il, has been found in recent years off Virginia and Florida (SCHWARTZ 
& BURGESS, 1975), suggest ing an antitropical distribution pattern in the subtropical 
western Atlant ic. C. KARRER (1973) reports the species also from 33c 54' S, 17~ 28' E in 
the southeastern Atlant ic. 

2. Etrnopteriis p1isilfos (Lowe, 1839) 

Acanthidium pusillum Lowe, 1839: 91-92 (off Madeira). 

Specimens taken by pelagic trawl (MT 1600) are as follows: 

lSH 891/71. W. H. St. 380- 1T/71: 39° 53' S, 21° 44' W, 260-0 m, 12. Ill. 1971, 
2113- 2138 h (1 <;;' , 467 mm). 

ISH 903/71, W. H. St. 380- TII/71: 39° 53' S, 21° 33' W, 708-0 m, 12./13. III. 1971, 
2325-2437 h (1 S?, 501 mm). 

lSH 1100/71. W. H. St. 409- I/71 : 38° 14'5, Ol 0 15' E, 110- 0m, 20. 111. 1971, 
1932- 1947 h (1 o juv., 200 mm). 

Etmopten~s pwillus inhabits continental and island slope areas in subtropical and 
tropical pares of the Atlantic and western Pacific Oceans. l n the Indian Ocean the 
species has been found off Natal. l ts enormous range most probably is due to its ability 
for extensive migrations in midwater, shown here for the fi rst t ime by its oceanic 
occurence in the area of the South Atlantic Subtropical Convergence. Except for small 
differences in the numbers of trunk vertebrae no morphological differences could be 
found when compar ing specimens from off Madei ra, Angola, Uruguay and J apan. An 
increase in total length wi th increasing depth, found by the present author on the South 
American slopes (KREFFT, 1968 a}, could aga in be observed in the pelagic specimens. 

Subfamily Squalinae 

3. Centrophorus spuarnosus (Bonnaterre, 1788) 

Sq ualus squamorns Bonnatcrrc, 1788: 12 (no type locality given). 

A single specimen of this well -known anriuopically distributed deepwarer shark 
inhabiting rhe slopes of the eastern North and South Atlantic and of Australasia has 
been taken far off from the bottom. lSH 608/73. W. H. St. 700/73: 52 ° 35' N , 22 ° 20' \YI, 
1250-0m,24. IX . 1973, 1840- 194Sh (l o adult, 117cm). 

Although this specimen was taken during the " ICES OVERFLOW '73"-Expedit ion, 
it is included here, because according to the present author 's knowledge it represents the 
firs t specimen of this shark t aken in mid water; the depth of the bottom was 3940 mat 
the station concerned. 

Subfamily Somniosinae 

4. Scyrnnoclon olJscurus (Vaillant, 1888) (Fig. 1, table 1) 

Centroscymnus obsrnrns Vaillanr, 1888: 67-68, pl. TT (figs, 2, 2 a- c) ("Cores du Soudan"). 

Specimens taken by pelagic trawl (MT 1600) from the following stations: 
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4 G. Krefft 

lSI-I 511 /68. W. H . St. 11-TII/68: 16° 08' N, 22° 22' \YI, 580-0 m, 29. I. 1968, 
2255-235 1 h (1 o adult, 493 mm). 

TSH 1488/68. \Y/.H. St. 27-lll /68: 32 ° 11'S, 45 ° 08'\Y/, 580-0m, 14. II. 1968, 
0100- 0130 h (1 o juv., 451 mm). 

ISH 823/71. W. H. St. 376/ 71: 39° 55' S, 26 ° 02' W, 2000-0 m, 11. ITI. 1971, 2015-
2338 h (1 S? juv., 316 mm). 

Since V AILLANT's original account the species has never been described again. GARMA · 
( 1913 : 208) considered obscurus as a synonym of ringens Bocage & Capello, 1864, 
MAURIN & BONNET (1970: 21) as a questioable synonym. BrGELOw & SCHROEDER 
( 1957: 100), however, retained obscurus because of "a more abruptly truncate caudal 
fin, with more definite subterrninal notch and smaller pectorals ... than in ringens, and 
flank denticles with a double series of transverse ridges between the more prominent 
longi tudinal ridges". BASS et al. (1976: 35) tentat ively iden ti fied four semidigested sharks 
from the stomad1 of a sperm whale harpooned 112 km southeast of Durban as Scymnodon 
?obsrnms "by their teeth, denticles and general body form". T hese Indian Ocean 
speci mens would represent the first record of the species outside the Atlantic O cean. 

There cannot be any doubt that S. obscums a nd S. ringens a re different species. 
S. ringens, a species growing obvious[ y to a larger size, is much more stout in body 
shape, and its caudal fin differs remarkabl y from that of S. obsrnms. The dermal 
denticles o f ringens are much more spiny than those of obscurus, giv ing ringens specimens 
a distinctly rougher touch. S. ringens denticles have no transverse ridges at all, unlike 
those of S. obscurus. A redescription of S. obsrnms, therefore, seems in order (proportional 
dimensions arc summarized in table 1). 

f.ig. 1: Scymnodon obscurus (Vai llanc, 1888). ISH 511/68. o adult, 493 mm. 

T runk subcylindrical, moderately elongate, its height ar lst dorsal fin between 5.5 to 

6.5 (1 7.5 to 15.3 O/o) in its length to origin of caudal, without mid-dorsal ridge. Caudal 
peduncle subquadrate, without la teral ridges or caudal pits. D ermal denticles small, 
overlapping to form a continuous armor, their peduncles very short, the blades tridentate 
and leafli ke, except for those on the upper surface of the head and lower surface of the 
snout, w hich are elongately ovate wi th only a median ridge. Denticles on body and fins 
with a distinct median ridge and a weaker secondary ridge at either side of the blade, 
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connected with the median longitudinal ridge by feeble tr a nsverse ridges numbering S 
to 7. These characteristic denticles are figured by VAILLANT, 1888 : pl. II, f ig. 2 c, 
BIGELO W & S CHROEDER, 1957: figs. 13 F , G , and BASS et al. , 1976: fig. 27 c. The smallest 

Table 1 Body p roportions measured as O/o of total length in three specimens o f Scymnodon 
obscurns 

ISH ISH ISH 
823/71 1488/68 511171 

Total length 3 16.0 mm 451.0 mm 493.0 nllll 

T runk a t origin of pectoral: b readth 12.56 11.39 11.75 
height 11.16 10.58 10.59 

Snout length in front of: outer nostrils 1.33 1.38 1.30 
mouth 9.01 8.30 7.80 

Orbit: horizontal diameter 5.73 4.98 5.27 

Spiracle : length 1.33 1.20 1.26 

Mouth: breadth 7.75 7.70 7.79 
h eight 1.89 1.85 1.68 

Nostrils : distance between inner ends 4.65 4.38 4 .32 

Labia l fu r row lengths upper 3.01 3.22 3.12 
from angle of mouth : lower 1.30 1.60 2.01 

Gill opening lengths: I St 1.71 1.42 1.30 
3rd 1.74 1.52 1.30 
Sth 1.71 1.81 2.01 

First dorsal fi n: vertical height 2.15 2.19 2.25 
length of base':· 2.91 3.08 3.87 
length of exposed spine 0.35 0.20 0.43 

Second dorsal fin: vertical height 3.01 3.30 3.65 
length of base':· 5.00 5. 16 5.33 
length of exposed spine 0.35 broken 0.37 

Caudal f in: upper margin 20.51 20.1 1 20.12 
lower anterior margin 12.78 12.75 12.78 

Pectoral fin : extreme length .1 1.30 12.14 13.12 
ext reme b readth 6.08 5.40 7.40 

Pel vie fin: length 9.56 11.14 11.50 
length of clasper 6.09 8.32 

Distance from snout to : l st d orsal spine 42.91 4 1.52 40.80 
2nd dorsal spine 65.19 65.28 66.84 
upp er caudal fin 78.51 80.71 80.19 
pectoral fin 23.67 22.95 22.63 
pelvic fins 57.56 58.30 58.17 

l nterspace between: 1 st dorsal and 
2nd dorsal spine 19.43 22.10 22.45 
2nd dorsal and caudal 9.68 9.78 9.96 
pel vies and caudal 10.70 12.72 12.90 

Distance from origin to pectoral and pelvics 32.22 34.38 34.60 
origi n of : pelv ics and caudal 17.72 21.06 21.10 

1 st and 2nd dorsal spines 21.93 26.56 29.70 

':') measured from o rigin of spine. 
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6 G. Krefft 

specimen at hand differs ver>' little only in its scalation from the larger two specimens 
in having faint lateral ridges on the snout denticles as well, which, however, do not end 
into projecting points. 

Head about 3,3 to 3,4 in trunk to origin of caudal, its dorsal profile weakly and evenly 
convex, somewhat flattened anteriorly. Snout thick and fl eshy at t ip, its sides very 
slightly concave at eyes, moderately ovate and long, its length in front of nostrils about 
1/ 6 to 1/ 7 as great as length in front of mouth, the latter 2,6 to 3 in head length. Distance 
between nostrils little more than 1/ 2 as great as length in front of mouth. Eye narrowl y 
oval, its outl ine about as convex above as below, horizontal diameter of orbit almost 2/ 3 

as long as snout in front of mouth, center of eye distincly in front of mouth. Spiracle 
about 1 /~ as long as diameter of eye, above upper margin of latter. Gill openings small, 
less t han 1/ 2 as long as diameter of eye, first to fourth of about equal length, the fifth 
somewhat longer, evenly spaced, the fifth close in front of pectoral. Nostril close to 
anterior margin of snout, less than 1/ 2 as long as horizontal diameter of eye, slightly 
oblique, its inner margin expanded as a short, triangular lobe with blunted tip about 
at the end of its anterior th ird, its inner corner much nearer tip of snout than front of 
mouth. Mouth only very slightly arched, its breadth about 1.7 times as great as distance 
between nostrils and a little smaller than length of snout in fron t of mouth. Upper 
labial fur rows extending nearly 1/ 2 of the way, the lower about 1/ 3 of the way, toward 
the respective symphyses. Preoral cleft voluminous and extended as a narrow fu rrow 
rearward, nearly 1/ 2 the way toward l st. gi ll slit. 

25-1 - ?6 24- 1- 25 . 
Teeth numbering about - in ISH 1488/68, m TSH 511 /68 . Upper 

18-1-18 19- 1- 19 
teeth erect, lanceolate, with bifid bases, much longer along each side of the jaw than 
either toward the center of the mouth or toward the outer corners. Lower teeth triangular, 
their cutting edges inclined toward the outer corners of the jaw, except for the median 
one in the two males, which is broken away but seemingly had a v ertical direction, 
whereas the two median lower teeth in the small female (ISH 823/71) are directed 
toward the respective corners of t he mouth. Two or three rows of teeth regularly func­
tional in upper jaw, one in lower jaw. 

First dorsal fin small , with broadly rounded apex, its length at base (measured from 
origin of spine) 12.3 (smallest) to 16.4 (largest) O/o of head length, its vertical heigh t a 
little less than length of base, its rear margin nearly straight, its free rear tip longer than 
base, its origin posterior to inner corner of pectoral fin by a distance a little less than 
twice as long as the d iameter of orbi t, the midpoint of its base a little nearer to axil of 
pectoral than to origin of pelvics, its spine exposed at t ip, but very short. Second dorsal 
fin similar in shape to lst dorsal, but 1.3 to 1.7 times as long at base, or igin of its spine 
below (in t he smallest specimen) or somewhat behind axil of pelvic fins, its rear margin 
straight, its spine exposed at tip as in l st dorsal. Interspace between 2nd dorsal and 
caudal about 1.8 times as long as base of 2nd dorsal (measured from origin of spine). 
Caudal fin 1/ 5 (about 20 °/o) of total length, its extreme breadth 0.7 to 0.8 times its 
length, truncate posteriorly, with deep subtenninal notch, its lower posterior margin 
deeply concave, its lower anterior margin somewhat less than 2/ 3 as long as upper margin 
(Fig. 1 ) . Pelvic fins a little longer at base than 2nd dorsal, w ith straight margins, 
shallowly rounded ap ices and pointed tips. Clasper of the adult male with long, curved 
spur. Pectoral fins about 1/ 2 as long as head, not quite twice as long as broad (1.7 to 2), 
with softly convex outer, and slightly convave distal margins and moderately rounded 
corners. 
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The vertebral counts (according to X-rays) are as fo llows (terminology following 
KREHT, 1968 b): 

ISH No. Vtr Vac Vt v~ 

51 1/68 52 72 28 100 
1488/68 53 74 26 100 
823/71 53 74 26 100 

The colour is an uniformly dark chocolate brown below as well as above. All fins with 
exposed tips of ceratotrichia formi ng very narrow translucent fringes. 

Our catches from off Braz il and from the South Atlantic Subtropical Convergence 
represent a considerable extension in range; moreover they arc the first ones made by 
pelagic trawl. Midwater migrat ions across the Atlantic Ocean along the STC could lead 
the sharks easily a round the C ape to the eastern coast of South Africa. 

Subfamily Dalatiinae 

5. Euprotornicroides z anted eschia Hulley & Penrith, 1966 

Euprotomicroides zantedeschia Hulley & Penrith, 1966: 222-229, fig. 1 (west of Cape Town in 
250-350 fathoms). 

A single specimen of this very aberrant species known hitherto by its holotype only was 
taken at the end of leg I of the German Antarctic Expedit ion 1975/76. 

lSH 701/76. W. H . St. 109- 1/76 : 35 ° 00.6' S, 40° 01' W, 25- 0 m, 9. 1. 1976, 2327-
2348 h ( 1 o adult, 413.5 mm). 

This specimen will be described in a forthcoming p aper (COMPAGNO, K REFFT & STEi-l­

MANN, in p rep aration), therefore no further remarks are appropriate here. 

6. E!iprotomicrus bispinatus (Quoy & Gaimar d, 1824) 

Scymnus bispinatus Quoy & Gaimard, 1824: 197- 198, pl. 44 (figs. 1-2) (lie de France 
Mauritius) . 

We got t wo specimens in a single ha ul with the MT 1600 : 

ISH 2010/71. W . H . St. 463-III/ 71: 08 ' 11' S, 14° 12' W, 640-0 m, 8. I V. 1971 , 2125-
2315 h (2 yy juv., 109.3, 115.0 mm). 

This pygmy shark was desribed by H uBBS & McHuGH (1951), P ARll\' (1964) and HUBBS 
et al. (1967) so t horoughly as to render a further description needless. I t should be 
mentioned only that t he tail fins in our young specimens still show the p igment pattern 
of the embryo figured by PARIN (1. c.: fig. 3 c). The vertebra l counts are (la rger sp ecimen 
first) : Vtr 31, 31, Vac 47, 46, Vt 15, 11 ( + ?), V'L. 62, 57 ( + ?). 

The species has been found in the Atlantic Ocean only once before. The Shimonoseki 
College of Fisheries vessel "Koyo Maru" took a female of 105 mm by dipnet at 
06 ° 00'5, 25 ° 19.2'\'(T in J anuary 1966 ; the surface temperature was 25.5 ° C. At our 
Station 463/ 71 we measured a su rface temperature of 27.5 °, t he salinity at 5 m depth 
was 36.1 94 %0. The 200 m-temperature was 1 l.25", fitting quite well wit h the respective 
values given by HuBBS et al. (1967 : 38). Our record as well as that of the J apanese vessel 
lies within the South Atlantic Central Water, and w ithin the South Equatoria l Current. 
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7. Heteroscymnoides rnarleyi Fowler, 1934 (Fig. 2, table 2) 

Heteroscymnoides marleyi Fowler, 1934: 240, fig. 4 (Point Ocean Beach, Natal). 

A single specimen representing not only the first A tlantic record, but also the second 
specimen known as yet: 

JSH 1502/ 71. W.H. St. 431-III/ 71 : 30° 04'S, 05 ° 22'E, 502-0m, 31. III. 1971 , 
2205-2252 h (1 ~. 284.5 mm) . 

The description is as follows (proportional d imensions are summarized and compared 
with those of the h olotyp e in cable 2) : T runk subcylindrical, moderately slender, its 
height at lst dorsal fin abouc 6.6 in its length to origin of caudal ; dorsal and ventral 
profiles in front of lst dorsal moderat ely arched, thereafter nearly straight. Body sector 
to cloaca about 1.7 t imes as long as tail sector. Caudal peduncle w ithout any ridges or 
caudal pits. Dermal dent icles dense ly spaced , overla pp ing, lanceol ate w ith three (to four 
on lower surface of snout) longitudinal ridges, the median of w hich is strongest. Pedicels 
of denticles very short. Photophores in form of tiny spherical, black spots underneath 
the blades of d enticlcs building a semicircular band a round the posterior hal f of the 
p cdicels. These photophores arc densely crowded on t he lower side of head and body, 
they also exist , much more sparsely distributed , on the flanks and upper side. The 
configuration of the demal denticles correspond much better to the figu re provided by 
BIGELOW & SCHROEDER (1957: fig. 15 b) than to that drawn by BASS et al. (1976 : 
fig. 32). 

Fig. 2: H eteroscymnoides m arleyi Fowler, 1934. ISH 1502/7 [. <;l, 284.5 mm. 

H ead 1/ ;i (33.1 O/o) of length to ongm of caudal. Snout thick, broadly ovate and 
long, its length in front of mouth a li ttle less than 1/~ of head length. E ye oval, small , 
its horizontal d iameter only about 1/ :i of length in front of mouth. Spiracles at the upper 
side of head, straight, subcircular, about 21/ 2 in length of eye and post erior to latter by 
a d istance a little less than t w ice their own diameter. Gill openings small, subequal, their 
lengths somewhat more than 1/ 3 as long as the horizontal diameter of eye, r ath er low 
on sides of head, the Sth close in front to origin of pectoral. Nostrils large, more than 
1/ 8 as long as horizonta l d iameter of eye, very slightly oblique, their anterior m argins 
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expanded as acutciy triangula r lobes, pointed at t ip. Mouth ver y little arched . Lips 
Fleshy, adnate to the gum along midsector of upper jaw only, prcoral pouch not very 
voluminous but extended as narrow clefts rearward from corners of mouth for about 
1 / 2 of the distance to 2nd gill opening. 

Table 2 Body proportions measured as 0/o o f total length in Heteroscym11oides marleyi 

Total length 

Trunk a t origin of pectoral: 

Snout length in front of: 

Orbit: 

Spiracle: 

Mouth: 

Nostr ils: 

Labial furrow lengths from 
angle of mouth: 

Gill opening length: 

Fi rst dorsal fin : 

Second dorsal fin: 

Caudal fin : 

Pectoral fin: 

Pelvic fin: 

Distance from snout to: 

Interspace between : 

Distance from ori gin to or igin of: 

breadth 
height 

oute r nost rils 
inner nostri ls 
mouth 

hori zontal d iameter 

length 

breadth 
height 

distance between inner ends 

upper 
lower 

l st 
3rd 
Sth 

vertical height 
lengt h of base 

vertical height 
length of base 

upper margin 
lower anterior margin 

extreme length 
extreme bread th 

length 

1 st dorsal fin 
2nd dorsal fin 
uppe r cauda l origin 
pectoral fin 
peh'ic fin 

1 st and 2nd dorsal 
2nd dorsal and caudal 
pelvics and caudal 

pectorals and pcl vies 
pelvics and caudal 
l st and 2nd d orsal 
2nd dorsa l and caudal 

"') according to BASS et al., 1976: table 27. 
'' ':') obviously rearward extension of preoral cleft. 

ISH 
1502/ 71 

284.5 mm 

11.28 
11.25 

2.25 
4.01 

13.00 

3.94 

1.58 

7.98 
1.81 

3.16 

2.00 
1.44 

1.41 
1.41 
1.48 

2.64 
8.79 

2.88 
8.26 

17.79 
12.51 

11.1 4 
6.82 

11.25 

34.38 
65. 17 
82.25 
27.24 
62.50 

23.34 
8.61 

14.24 

31.99 
2 l.55 
32.16 
17.93 

ANSP''' 
53046 

126mm 

4.7 
16.0 

4.2 

l.4 

7.2 

4.3 

2.0 
3.9'''''' 

0.6 
0.6 
0.7 

3.4 
13.7 

2.3 
9.6 

19.1 
13.0 

I l.6 

9.0 

33 .3 

81.8 
30.1 
57.0 

19.8 

27.3 
21.3 
33. '19'''''''· 
18.3 

•:·""'') measured by the p resent author at fig. 32 G in BASS et al., 1976, which give erroneously 3.:::. 
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6-1-6 
Teeth as far as countable without disfi guring the specimen. The central 

10-1 - 10 
teeth are figured by B1 GJ::LOW & SCHROEDER (1957: fig. 15 F). 

Dorsal fins without spines. 

First dorsal fin moderatel y small, wi th broadly rounded apex, its base 3.4 in head length 
(29.7 °/o), its vertical height about 1 /~ or length of base, its anterior margin slightly 
convex, its rear margin straight, its free rear tip somewhat more than 2/~ of base length, 
its origin just behind inner corner of pectoral fin, the midpoint of its base much nearer 
to axil of pectoral than to origin of pel vies . Second dorsal fin similar to 1 st, but a little 
longer at base a nd a little higher, its origin about over axil of pelvics. Interspace between 
1 St and 2nd dorsals abou t 2.8 times as long as that between 2nd dorsal and origin of 
caudal fin. Caudal fin 5.6 times in total length, more than 4/ -;, as broad as long, its tip 
narrowly rounded, its poster ior outl ine deeply concave, the lower lobe broadly triangular 
wi th broa dly rounded tip, its anterior margin more than 2/ 3 as long as upper margin of 
caudal. Pelv ic fi ns not quite ~/~ as long at base as base of 2nd dorsal, with straigh t 
margins, shallowly rounded apices and sharply pointed ti ps. Length of pectoral fins 
about 2.5 in head length, not quite 2 /,3 as broad as long, with softl y convex outer, and 
slightly convex dista l margins, the corners arc very slightly rounded. 

There are 34 monospondylous (Vtr) and 19 diplospondylous vertebrae in front of the 
caudal fin (Vac 53) and 19 terminal ve rtebrae (Vt) gving a vertebrae sum of 72. 

The colouration (in isopropanol) is brown , somewhat darker on the lower side, all fin s 
with fringed, translucent edges due to the uncovered tips of the ceratotrichia. 

8. lsistius /Jrnsiliensis (Quoy & Gaimard, 1824) 

Scymmts br.1siliensis Quoy & Gaimard , 1824: 198 (Brazil). 

During our various cruises we got the fo llowing specimens: 

ISH 623/64. W.H. St.111 /64: 14° 30' , 18° 37' W, TKMT 10', 400- 0 m, 26. TTT. 1964, 
0035-02 15 h ( I o adult , 365.0 mm). 

ISH 292/66. W. H. St. 181/66 : 19° 11' N , 21 ° 58' W, 460-0 m, 14. V. 1966, 2205- 2335 h 
(1 c) adult, 376.0 mm). 

ISH 779/66. W. H. St. 192/66: 23 ° 02' S, 33 ° 19' W, 1 S0-0 m, 25. V. 1966, 2055- 22 15 h 
( I o juv., 319.0 mm). 

TSH 873/68 . W. H. St. 16/68: 03 ° 00' S, 26 ° 16' \'<l, ea. 2000-0 m, 3. II. 1968, 1915-2045 h 
(1 o juv., 187.0 mm) . 

ISH 1416/7 1. \Y/. H. St. 427/71 : 33° 00' S, 07 ° 50' E, ea. 2000-0 m, 30. III. 1971 , 
2100- 2343 h (1 o ad., 390.0, 1 <jl, 465.5 mm). 

TSH 1467/7 1. W. H. St. 43 1- l /71: 30° 09'S, 05° 26' E, 105 - 0 m, 31. TII. 1971, 
1938-2008 h (1 o , juv., 285.5 mm) . 

l SH 1754/71. W. H. St. 451 /71: 15 ° 45' S, 06 ° 06' W, 1900-0 m, 5. TV. 1971, 2050-2305 h 
(1 o ju v., 247.0 mm). 
TSH 2773/71. W. H. St. 498-TI / 71 : 17° 24' N, 22 ° 57' W, 315-0 m, 17. IV. 1971, 
2050-2124 h (1 o ad. , 376.0 mm) . 

!SI-I 2811/71. W. H. St. 498-TI I/71: 17° 27' N, 22 ° 55' W, 610-0 m, 17. IV. 1971 , 
2129-2250 h (1 o adult, 393 .5 mm). 
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This small , luminous shark is so well known as to not demand any further description. 
It should be mentioned however, that there is a single female only amongst our ten 
specimens. The species is widely distributed in all t hree oceans; according to SEIGI::L 
(1978) it "mostly inhabits t he colder, richer waters of the Pacific and Atlantic equatorial 
water massess". 

9. Squaliolus laticau.dris (Smith & Radcliffe, 1912) 

Squaliolus laticaudus Smith & Radcliffe, 1912: 683-685, pls. 5~, 55, fig. I (Batangas Bay, 
Luz.on, Ph ilippines). 

Of the six specimens taken by FRS "Walther Herwig" three were taken by MT 1600 
during the 1966- and 1968-transects, whereas three others came from bottom tra w I hauls 
off southeastern South America. Since all of them have been published by SEIGEL et a l. 
(1977) and SErCEL {1978), only those taken pelagicall y are mentioned here. 

TSH 293/66. W. H. St. 181/66: 19° 11 ' , 21 ° 58' W, 460- 0 m, 14. V. 1966, 2205-
2335 h (2 <;!<;!, 223, 228 mm). 

JSH 1658/68. W. H. St. 30/68: 36 ° 37' S, 51 ° 32' \VI, ea. 2000-0 m, 16. TT. 1968, 2340-
2440 h (1 o? adult, 223 mm). 

Family: Pseudocarchariidae 

10. Pseridocarcharias kamoharai (Matsubara, 1936) 

Carcharias k amoharai Matsubara, 1936: 380-382 ("Kori fish market", Japan). 

T his wide-ranging species is represented in the TSH collections by: 

ISH 587 /68. W. H . St. 12-IT/68: 12° 07' N , 23 ° 08' W, ea. 2000-0 m, 30. I. t 968, 
2235-2355 h (1 <i?,1020 mm, with 4 embryos: 3 o o, 389.0, 390.5, 405.0, 1 <j?, 397.5 mm). 
The embryos were near-term, wihout a visible umbilical scar, and were born in the 
laboratory of the ship about l 5 minutes a fte r the end of the haul. They all have the 
characteristical large, white blotch between the corner of the mouth and the lst gill slit 
followed in one of the specimens by a smaller one between 1 st and 2nd gill slit, and in 
another one by two blotches between gill slits 1 and 2 and between 2 and 3. There is no 
trace of such a white area in the mother. The spiracula are small and slit-like, and can be 
easily overlooked as happened obviously in the original description by MATSUBARA {1936). 
D'AunREY (1964) has shown convincingly that Carcharias yangi Teng, 1959 and 
Pseudocarcharias pelagirns Cadenat, 1963 are mere junior synonyms of P. kamoharai. 

This nyctiepigelagic (?) midwater species has been found in the warm waters of the 
eastern Atlantic, off Cape Town, in the southwestern Indian Ocean, the Bay of Bengal 
and in the western and eastern Pacific. Most of the specimens were taken by longliners 
in deep water. 

Family : Carcharhinidae 

11. Carcharhinus falciformis (Bibron, 1841) 

Card1arias f ale if ormis Bibron in Muller & H enle, 1841. : 47 (Cuba). 

A single specimen of this wide-ranging epipelagic shark has been taken by MT 1600: 

lSH unregistered. W. H . St. 15-1/68: 00° 20' , 25 ° 20' \YI, 90-0 m, 2. II. 1968, 2113-
2138 h {l o juv., 1780 mm; only jaws and piece of skin preserved). The Silky Shark has 
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and almost worldwide distribution 111 tropical waters, 1t is mainly oceanic, much more 
rarily found in neritic habitats. 

15-1-1 5 
The tooth formula in our specimen, 1s 111 agreement with that of other 

14- 1- 15 
specimens investigat ed by t he present amhor from off West Africa ( KREFFT, 1968 b: 50). 

C. Discussion 

When compared with the very la rge numbers of bony fishes taken in mid water during 
the "Walt her Herwig" transects, che number of sharks appears surpris in gly small at the 
first look. l t should be remembered, however, that not only the total number of living 
shark species is very modest, but chat oceanic species inhabiting the pelagic rea lm actually 
are only a few. Moreover, most of these seem to build much smaller populations than 
bony fishes normally do. Sharks growing to a large size prefer near-shore or island 
habitats , i. e. more productive areas, except for a couple of species. Accord ing to om 
observations on board "Walther Herwig" such la rge oceanic predators were seen at the 
surface on rare occasions on ly, and t hese sharks al ways were Carcharhinus rnaou, t he 
Oceanic White-tip. Since the MT 1600 was towed during the transects almost exclusively 
in deeper layers of the ocean, catches of true epipelagic species could not be expected 
at all, because the gear tends to collapse already early, when hauled back from greater 
depths. The capture of the single Silky Shark in so far was an exception, it happened 
in one of the very few shallow hauls. l t seems improbable tha t avoidance of the gear 
could have played an important role. Our experiences from the shelf and slope areas 
off South America and elsewhere gave ample proof of the abili ty of the Engel trawl to 
catch large sharks in midwacer as well as close to the surface. 

Sharks, which could be expected in our midwater hauls, therefore were restricted a lmost 
entirely to the monotypic Pseudocarchariidae and the D alati inae. These sharks, most of 

Table 3 Geographical d istribution and recorded numbers of specimens of oceanic species 
of che subfamily Dalaciinac (Squalidae) 

Species Atl:rncic Tndian 
Oceans 

t:uprotomicroides 7.antedeschia') 
Eu protomicrns bis pinatus'''") 
lsistius brasiliensis''·*'') 
l sisti11s plutodus'' ''·•:·•') 
H eterosq•mnoides marley i•:·•:·r.·•:·<·) 
Scymnodalatias sberwoodi*'''*''*''') 
Sq11aliol11s latica1ul11s''.''"'"'·**'') 

11 
1 

J 

'') according to Huu.1;y & P ENRITH, 1966 
•:·•:· ) according to Huens et al., 1967 

•:<<·) according to PARIN, 1964 
•:<<<·) according co P AR1N, 1975 

''"'"''*''') according to BAss et al., 1976 
•:<-<<•:<-) according co GARRI CK, 1956 

,,.,,..,..,..,.<<·) according co SE1c;E1., 1978 

11 
2 

Pacific 

22 
40 

1 

I 
26 

coca! No. of " Walther 
specimens Herwig" 
recorded capcurcs 

l 
37 2 
53 10 

2 
1 
I 

30 6 
(chcreof 3 in 
bottomtrawls) 
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them growing to a very small size, seem to be nowhere common. For example, the 
number of Pseudocarcharias taken in the Atlantic Ocean heretofore is not more than 
three specimens. \Vith an apparent progeny of not more than fou r pups per litter, t he 
total stock must be small and is widely scattered. Similar conditions may prevail in most 
of the Dalatiinae. Except for the relative large Dalatias, which prefers slope areas rather 
than the open sea, and is spending most of the time close to the bottom, dalat ii ne 
populations seem to be sparse. All of the species concerned have low rates of propagation 
as far known, ranging from 6 to 7 mature eggs found in l si ;tius brasilicnsis and 8 in 
Euprotomicrus to perhaps 24 in Squaliolus. The low fecund ity in these dwarf sharks may 
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Fig. 3: Distribution of sha rk catches in the "Wa lthe r Herwig" t ransects. D ala tii nae: X Euproto­
microides zantedeschia, A Euprotomicrns bispinat1<s, • Heteroscymnoides marleyi, e fsisti11s 
brasiliensis, T Sq11aliol11s laticaudus (MT 1600), 'V same species (bottom trawl) . 
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14 G. Krefft 

be an ingenious mechanism for keeping the populations at a low level, that may be 
important in a n environment where food is sca rce, and w here in traspecific competition 
has to be avoided. The somewhat higher fecundety of Squalioltts probably can be referred 
to its ways of life, w hich di ffer from those of other dwarf species. Opposite to the 
species of Eiiprotomicms and ! sistius (and probably E11protomicoides and H etcroscym­
noidcs), Squ.aliolzts spends part of its life at or close to the bottom. Three of the six 
specimens taken by " Walther Herwig" came from bottom trawl hauls at depths ranging 
from 300 to SOO 111 , they were caught in daylight. Morover, one of the first Atlantic 
sp ecimens was found in very shallow water near Arcachon, France, among seaweed 
( Lostera). 

I 
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Fig. 4: Distribution of shark catd1es in the "Walther H erwig" t ransects. N on-dalatiine species: 
X Eimopterus gracilispinis, .l £ . pusill11s, • Scymnodon obscurus, + Centrophoms squamosus, 
e Pseudocarcharias kamoharai, 0 Carcharhinus falciformis. 
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A look at the small numbers of the various dwarf dalati ines recorded in literature 
underlines the obvious scarcety of the various species. T n table 3 these ea rlier records, as 
fa r as available, are compared with the catches by FR V "Walther Herwig" . From this 
comparison the relative frequency of the species can be seen. The "Walther H erwig" 
catches then arc ver y close to, or even surpass in some cases the published Atlantic 
records. 

The localities where sharks have been taken by us arc shown in figs 3 and 4. 
l n addition to the expected species a number of non-da latiine squalid sharks were taken 
pelagically, which as a rule are known from bottom trawl catches only. All of them 
belong to wide-spread species colonizin g more than one ocean. Presumably such species 
owe their wide ra nges to their abi lity to perform oceanic migrations. lf th is is correct, 
the same ability may be concluded fo r a number of other squalid species from their 
ranges. This seems to be particular!>' true of species growing to a smaller size only and 
showing a reduction or complet e loss of fin spines either (some Centroscymnus species), 
or have well-developed photophores (Etmopterus). 
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