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DISTRIBUTION OF OFFSHOGRE DEMERSAL CARTILAGINOUS FISH
{CLASS CHONDRICHTHYES) OFF THE WEST COAST OF
SOUTHERN AFRICA, WITH NOTES ON THEIR SYSTEMATICS

L. V.COMPAGNO*, D A. EBERTY and P. D. COWLEY L

The geopraphic and the bathymetric disaibution of offshore dermersal cartilagineus fish off the west coast of
southemn Africa are reviewed. The results were collesied during 12 cruises of F.R.S. Africanad berween 1986 and
1090, The arca covered was between Walvis Bay (23°5, 14°E) and the Agulhas Bank west of Cape Agulhas
{36°S, 20°E) over a dapth range.of 33—1 016 m. In all, 55 species of cartilaginous fish were collected, including
32 sharks, 17 rays and six chimacras, on 869 stations and represenling 3 092 siation records. Compulcr-generated
maps and station lists are presented for the species in the sample, and the distribution records, including records
from the literature, are reviewed and discussed for these species and [2 more dermersal species not collected
during the survey. The survey reveuled many range extensions for escribed species. West Coast demorsal
cartilaginous fish show zonativn by depth and latitude, and groups of species with similar depth and latinidinal
distributions were apparcnl. These gronps are defined und discussed, along with summer-winter disuiburicnal
differences, agpregations of records, sympatry and allopatry in related species, and relative diversity over S0-m
depth increments and one-depree latitudinal bancds,

Die geoprafiese en batimetricse verspreiding van aflandige bodemkraskbeenvisse teenoar e weskns van
Suider-Afrika word hersien, Die resultate is op 12 vaarle van die VNS, Africand tussen 1986 cn 1990 verkry. Die
ondersoekgebied het van Walvisbaai (23S, 14°0) (ot die Agalhashank wes van Kaap Agulhas (36°S, 20°0) vor
1 diepteomvang van 33—1 016 m gestrek. Op 869 sissies is altesanm 55 spesies kraakbeenvisse versamcl, 32
haaie, 17 rbe en ses chimeras inbegrepe, wat yolgens die smtal spesics per stasie 'n totale stasie-vermelding van
3 002 verteenwoordip. Kaanc cn stasielyste wat met "n rekenaar geproduseer is, word vir dic spesies n die
monster aangebied, cn dic verspreidings, vermeldinge in die literamur inbegrepe, wond hersien en bespreek vir
hierdie spusics ¢n 12 verdere bodemspesies wat nie tydens die opname versamel is nie. Die opname het vele uil-
breidings van verpreidingsgebied vir beskrewe apesies aan die lig gebring. Die bodemkraskbeenvisse van die
Weskus vertoon sonering volgens diepte en breedtepraad, en daar was duidelike groepe spesies met snorigelyke
verspréiding volgens dicple ¢n hreediegraad, Hierdie grovpe word gedefinieer en bespreek, (esame met versprei-
dingsverskille in dic somer en die winter, simpamie ¢n allopairie in verwante spesics (n relatiewe diversiteit oar
diepte-inlervalls van 50 m en breedtegraadgordels een graad wyd.
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The South African Sea Fisheries Research Insti-
tte's (SFRI) fisheries research ship Africana, based In
Cape Town, is currently conducting biannual demersai
cruiscs aimed at stock assessment of the Cape hakes
Merlueeins capensis and M. paradoxus. These dominant
bottom predators are prey for many other demersal
and pelagic species, and are the subject of a major boltom
fishery along the west coasi of southern Africa (Payne
et al. 1987). The 3'f,-week-long hake biomass cruises
take place in summer (usually Jannary) and winter
(usually July). In addition 1o the SFRI's biomass studies,
researchers are conducting s multifaceted research
programme on the demersal communities of the
Benguela ecosystem (Macpherson and Roel 1987,
Roel 1987), with the aim of yielding information use-
ful for analysis of other commercial fish species,
ER.S. Africana also undertook an exploratory meso-
pelagic cruise (060) off the Western Cape in 1988 io
assess the protein resources of the desp-benthic and

pelagic zonc below 500 m. Since January 1986, members
of the Shark Research Centre (SRC) and assaciale
researchers have been participating in these cruises to
investigate the biology, distribution, ccology and
taxonomy of the chondrichthyan community of the
Benguela ecosystem.,

There is an extensive but thin and scattered litera-
ture on the geographic and bathymetric distribution of
West Ceast cartilaginous fish, Particularly prominent
is the work of pioncering 19th century naturalists such
as Andrew Smith and Pieter Blecker {(Smith 1837,
1838, 1849, Blecker 18604, and the intensive fisheries
survey work between the Wesiern Cape and Natal by
ichthyologisis and fisheries biologists based in Cape
Towm during the first few decades ol the 20th century
(Barnard 1923, 1925, Gilchrist 1902, 1921, 1922a, b,
Gilchrist and Von Bonde 1924, Gilchrist and Thompson
1911, 1914, 1916, Thompson 1914, Von Bonde 1923,
1933, 1934, Von Bonde and Swarl 1923). There was

# Shask Research Cenme, Sowh African Museum. PO, Box 01, Cape Town 2000, South Atrica
+ Ocean Resource Consulting Associates, P O, Box 3334, Salinas, California, U.5.A.
T Ovennographic Rerearch Institute, PO, Bux 10712, Marine Parade, Durban 4056, Svulh Alrca
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Table I: Offshore benthic chondrichthyans from the west coast of southarn Africa, collected on Africana cruises and listed by depth
range in 50-m increments in taxanomic order of text

] Number of species recordy per 50 m of depth
Species a 0- | 50— | 100-| 3150- | 200- | 250 | 300- | 3s50—| 400- | 450—| 00—

49 98 49 190 | 249 209 | 349 | 390 | 440 | 400 | 349

Chiamydoselachus anpuineus 1 1

Hexitnehuy griseus 5 2 2 i

Centrophorus seguamosis 3 2

Centrophorus granulosns 5 1 3 1

Cenroseyliium fabricii 37 1

Centroscymnus coelfolepis 29 :

Ceniraycwmnius crepidater 13 1

Deania caliea 20 3

Deaiia profundorum 10 : 1 4 4

Deania quadyispinosin 1 1

Etmoprerus of. brachywn us 41 1 13 3

Fitmopterny compagnoi 2 5 1

Etmapterus of. gramdosus 25

Ermopterus pusillns 10 . 5 3

Scyrmodon squamnlosus 2 :

Seualng acanthias 108 2 8 19 22 29 12 12 2 i

Seualny megalopy 230 1 1z | 110 71 24 7 2 1

Squalus cf. mitsukoril 173 27 47 3l 13 20 12 18 3

Pliotreme warresi 1 1

Alopias vidpinus 1 1

Tseeray pxyrinchis 1 1

Apristirus microps 19

Apyisturns saldanha 7 1 2

Aspristurus sp. 2}

Graleus potlf 28 4 3 7 7 3

Fleloeluruy natelensis 1 1

Heolahalaeluras regani 524 1 17 | 167 | 143 74 36 36 23 24 3

Scylicrhinus capensis 70 ] 23 10 6 13 3 8

Cafearhinus galeus o2 1 13 2 19 7

Mustelus rustelus 1 1

Miesielus pefumbes 133 7 15 63 31 16 1 1 1

FPrionace glauea 2 i i

Riinchatos anmiddans 1 1

forpedy nobiliana 15 A 3 4 2 1 2 1

Bathyrajo smithii 39 1 1 2

Cruriraja pareomadnlaio B 5 23 18 13 13 2 7 3

Neoraja stelmmannsi 11 1

R (Diprurus) pufiopusctolo 12 10 48 29 i 3 3

Raja ({ipiures) springeri 8 1 3 4

Raja fLewvoraju) wallovef 123 1 53 39 i 3 & 1 2

Raja (Malacoraja} spinucidermis 8

Raja fRaja) ck. clavera 401 1 8 3| 1E8 | 127 35 9 7 2

Raja (Rajella} candaspinosa 40 1 3 g 22 2

Ruju (Rajelfa) confundens 68 4 2 17 4 24

Raja (Rajella) divyimilis 22 2 3

Raja (Rajefla) feoparaus 111 3 o sl 19 33 5

Raji (Rajella) ravidida 9 1

Raja {Kostroraja) alfa 30 3 7 13 4 1

Myliobatiy aquila 1 1

Catlorhinefus capenyis 334 3 an 58 | 126 B0 25 3 3

Chimaera sp. 19

Hydrolagus sp. 16 2 il 1

Harriota raleighana 6

Rhinochimacra africang 1

Rhinociimaera atluntica 7

Totul records 3092 8 60 180 | X35 | ab3 | 333 125 69 113 | 209 27

Total slativns B0 3 by 75 | 233 | 170 08 46 =7 38 60 8

Diversity index 3,56 27 1.7 24 kN 3.0 34 2,7 3 3 5| 34
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Table | {contimuedh

Numbur of specier records per 30 m of depth

Depth range (m})

550— | 600— | 630—| 700—| 750—| s00—| 830-| 900-| 950} 1 00O~ - . - .

9 649 | 609 | 740 | 790 | 840 | 800 | o040 |om9 | 1psp | Mean S0 Minimum Maximum

400 400

261 4 87.6 150 350

1 5530 400 800

24 27,1 350 450

1 8 s| s| s o 2 R18.0 161.1 450 | 000

3| 4| al 4| s 7 3 825.0 933 650 1 000

1 3| 3| 1| 2| 2 7488 1212 450 40

2| B 1] 3| 3 7194 1189 450 RS0

1 4728 86.5 350 700

1350 450

2 2| s 3| 3| s i 42,4 1539 400 900

1 2] 61 2 1| 4 6802 152.] 450 906

2| s| 4| 3| 3 A 812.3 RS.6 650 000

i 1 4976 108,1 400 700

2 700 700

2517 824 50 500

2038 502 50 450

2 200.5 1038 150 550

100 100

100 100

150 150

1 sl o2 4| & 1 846.6 727 700 1 000

1| 2 1 6220 134 450 730

2| s 2l 3] 3| 4 1 800.1 890 630 1000

1568 936 250 450

1] 0]

250.5 893 50 500

2995 96,7 150 500

1823 38.9 50 250

n 0

10,6 55.6 50 400

200 350

o 0

260.1 161,8 100 450

3| s 3| 31 6| s 690.R 170.8 200 900

04.6 90,0 150 500

! B 1 1 2 7353 134 8 450 900

2023 517 100 150

4 1233 50 450

216 642 100 499

2| 2] 4 870,1 371 800 900

2048 556 0 250

1 ] v 4720 772 300 700

2 v o5 a4 4979 1787 250 900

3 2l 2] 4| 4 2 759.5 i87.3 400 1000

] 2| 2 il a| s ] 1 4919 1626 250 1000

] 1 1] 3 1 1 BU3.1 1422 450 1000

1626 5.5 50 250

0 0

170,8 3435 1) 350

Ll 4| 2] 3] 4| = 1 8240 8%.7 650 1 000

1 ] 5156 1234 010 850

5 1 869.0 16,7 230 501}

) £50 §50

2l 3 2 856,7 345 800 900
s |l ol s ]| 0| 4| 3] 6| o} 1
2| o a1 11 51 s | 7 o| o 2
45 | o |65 | 71| 73] oy 10| 77| o | &3
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Table |I: Offshore benthic chandrichthyans from the west coast of southermn Africa, colectad on

1997

Africana cryises and listed by
atitucle range in one degree bands in taxanomic order of taxt

Number af species records per degree hand of latinude
Species n

231241 25| 260272829 | 30| 3u| 32|33 34|35 36
Chiamydoselachus angunens 1 1
Hlegnchus griseus 5 2 1 1 1
Contraphories Squamaostsy 3 1 L L
Centrophoruy gramtlosus 3 2 I 1 t
Centroscyflivm fabricii 37 1 3 1| 4 3 4 3 50 1 2
Centroscymmus coelolepis n 2 41 2 3 3| 8| 5¢ 2
Centroscymnus crepidater 13 1 1 1 3 1 il 1)z
Deanig caleea 20 i 1 1 3 2] 2 4] &
Deanic profindorum ILE 2 21 2 1 1 2
Dzania quadispinosum 1 1
Etmoprerys of. brachywrus 41 1 1 2] 1 2 5 3| 4] 3| 10| B 3
Etmopterus compagnoi 22 g 12 2
Etmopterus of. gramudosus 25 1 37 8| 117 2
Ermopterus pusifils 10 21 2 1) 2] 2 1
Seymnodon squamulosus 2 1 [
Seqains acanthiay 108 31} 231 32| 33( 5 1
Squalus megalons 230 2 1 1 S|42 421 12| F| 14| 29| 7121 3
Squerues of. pritsndurii 173 1 T 40| 48] 28| 23| 12 71 15
FPliottema warreni L 1
Alopias vulpiny 1 1
Isuris oxwinehus 1 1
ASristurus microps 19 20 3| 2y 3 7| 2
Aspriviurns saldanha 7 1 41 2
Aspristurus sp. 20 2 3 320 1| 3] 3 1
Galeus polli 26 4| 3t 6| 8] 3
Halaeturus natalensis 1 ] 1
Huolohalaetrus regany 524 2 91 72| 85 85| 7T| 80| 43| 68| 3
Scyliorhinus capensis 70 1 L 10} 4] 3| 4] 5| 1| 19{ 2
Galearhinus paleus 92 41 200 11) 14 13) 14| 5| 11
Mustelus mustelis 1 1
Mustelies pafumbes 135 1 Tl 21| 227 19| 10| 127 11| 31
Priemace glavwca 2 1
Rhinobatos anmdarms 1 1
Torpedo nobilianag 15 1 1] 1 1 t 1 31 3| 3
Batliyraja smithif 39 1 2 1 2] 3| 3| 8] 15 1
Cruriraja parcomacnfate &4 : 1) 107 121 1) 15| s¢p 17y 12| 1
Newvaja stehmanitf 11 1 4 6
Raje { Dipturns) pullopunciats 103 1 G 8 6 41 13 22 42| 1
Raja (Dipturns ) springeri 5 2 1 2l 2 I
Raja {Lencoraje) wallacei 123 I 18] 32 18| 11 Bf 31| 1
Ruja (Malacoraja) spinacidermis ] 2 Z 2 2
Raju (Raja) of. clavata 401 1 1 L] 2] 1 9 57) 56{ 34| 40| 90| 45| 60 4
Raja (Rajella) cavdaspinosa 40 1 1 6] 7 6l 7 Bl 4
Raja (Rajella} confundens [k 1 2 3 35 3| e 22 6|l n 3 3
Raja {Rajetla} dixsimilis 22 I 201 4 2l 2| 5 3
Raja (Rajella) leapardies 11 1 1 f 1 4 2110 17} 23| 25} 13 R 5
Raja (Rajelfa) ravidula 9 1 3 2 L 2
Raja (Rostrorgia} alba ki) 1 3 1 Iy 3 1 6 3| 9
Myliobatis aeguily 1 1
Callorhinehus capensiy 334 1 1y 21| 53| %) 58| 47| 37| 25| 36
Chimaerg sp. 19 1 1 3 A 1| 3] 7
Hydvolugus sp. 16 2 1 i 5 3} 2 2
Harviotia refeighana & I t 1 1l 2
Rhinochimaery africana I L
Rhinochimaera atluntivg 7 1 1 i 1 2 1
Total recordy 3092 | 20 18| 19 37| 41| R1[4231{490]392 3611391 | 364|440 | 15
Total stations BEY [ 5 8] 11 8| 200114 | 1271120 | 1264133 | 86| 92 4
Divemsity index 356 (3336243451 (28|37 3933202942 48138
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also important research by ichthyologists in the United
Kingdom (Regan 1904, 1906, 1908a, 1921, Norman
1923, 1935) and the U.S.A. (Fowler 1925, 1934, 1936,
1941}, More recently there has been considerable work
hy ichthyologists on the subject, and that has included
the efforts of researchers in South Africa and Namibia
(Hulley 1966, 1969, 1970, 1971, 19724, b, 1986,
Penrith 1969, 1978, Wallace 1967a—c, Bass et al.
1075a—d, 1976), in the Soviet Union {Gubanov &f af.
1986, Myagkov and Kondyurin 1986, Pinchuk and
Permitin 1970, Shcherbachev 1978, Sheherbachey ef
al. 1978, 1982, Trunov 1968, 1972), in Germany
(Karrer 1972, 1973, 1975, Kreift 1968a, Stehmann
1971, 1976, 1981} and in Spain. Particularly important
and complementary 1o the present study is the exten-
sive fisharies survey work of Spanish scientists at the
Instituto de Ciencias del Mar, Barcelona (Allug ef af.
1984, Lleonart and Rucabade 1984, Lloris 1986,
Turon er al. 1986, Mas-Reira and Macpherson 1989},
which has greatly elucidated the distribution of offshore
cartilaginous fish off Namibia, Compagne (1981} and
Stehmann (1981) reviewed the cartilaginous fish
fauna of Atlantic Africa from Moroeco to northern
Namibia. One problem with literature accounts is that
distributional records are often inexact and given as
ranges, which include broad geographic and bathy-
mcetric limits, but oflen no details of distribution.

Despite the existence of an important offshore
demersal fishery along the west coast of South Africa
and Namibia, and the considerable attention paid by
previous authors to the fisheries resources of the area,
the offshore cartilaginous (ish fauna is still imperfectly
known, particularly at depths greater than 300 m. This
situation partly results from the limited intercst in
cartilaginous fish that commercial fishing companies
and fisheries biclogists have in southern Africa. A
related wrend has been the possible shift of attention of
fisheries biologists away [rom the general biological
surveys of the first few decades to the biology of import-
ant commercial specics, The result has been a lack of
consistently rigorous attention to the species composi-
tion of the cartilaginous fish by-catch of commercial
fishing vessels and of research ships by local fisheries
iologists, if not by jchthyologists. The notable oxcep-
tion in the past decade has, of course, been the detailed
cooperative survey work of Spanish researchers in
Namibian waters.

A problem with early surveys was the lesser capa-
bility of ships such as the Pieter Faure, the Pickle and
the original Africana, with their limited power and
smaller, less cupable irawls and dredges (particularly
in deep water) to collect cartilaginons fish. However,
the current generaiien of large, powerful, modemn
oceanographic and fisheries research ships, such as the
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new FR 8. Africana, has offset the limitations of earlier
ships. Africana can readily tow a large commercial
wawi at a depth of 1 000 m. Yet another problem was
the chaotic or unsatisfactory staie of knowledge cn the
systematics of certain cartilaginous fish groups until
relaiively recenily, which made it very difficult for
tisheries workers to identify members of these groups.
Skates (Rajidue) were the most troublesome group
antil Hulley’s (1969, 1970) revisionary work, and
problems in their identification and those of other
elasmobranchs and chimaeroids make carly records
gither totally useless or of limited value for most
species. Only recenify did a modern work on fish
ideniification (Smith and Heemstra 1986) and an illus-
trated field guide to cartilaginons fish (Compagno. ez
al. 1989) become available to aid identificaiion of
cartilaginous fish in southern African waters, Bolh
have benefitted from information collected by ER.S.
Afiicana and from cooperation between local ichthy-
ologists and fisheries biclogists.

Participation in Af¥icana cruises by SRC members
has permitted a focus on the biology of the oifshore
cartilaginous fish of the Benguela ecosystem, and has
yielded a wealth of information on their geographic
and bathymetric distribution. The SRC cartilaginous
fish survey aboawrd FR.S. Africana provided many
additions to our knowledge of the distribution of pre-
viously known species in the area, including range and
depth extensions, as well as new records and even
new species. Ti has also provided extensive collections
of many deep-water species that wera hitherto poorly
known and inadequately represcnted in cellections.
The survey also revealed problems with the systematics
of several groups, including lantemsharks (Exmoprerus),
spiny dogtish (Squalus), demon catsharks (Apristrus),
biscuit skates {(Raja clavate group), grey skates (Raja,
subgenus Rajella), and chimaeroids (Hydrolagus,
Chimaera and Réinochimaera). Systemaiic and distribu-
tionul works on cartilaginous fish collected on Africana
have been published recently (Compuagno 1988, 1989,
Compagno ef af. 1989, 1990} or are in preparation.

This paper is a report on the geographic and bathy-
metric disiribution of 55 species of offshore and mostly
demersal cartilaginous fish, including 32 sharks, 17
ruys and six chimaeras collected on 869 stations during
12 West Coast croises of ER.S. Africanu. The collec-
tion represents 3 092 station records (species per station).
The SRC survey area is the west coast of South Africa
from Cape Agulhas (36°8, 20°E) to the Orange River,
and southerm Namibia north to Walvis Bay (23°5,
14°F), with a depth range of 33—1 016 m. Summaries
of depth and latitudinal records ure presented in Tables
1 and IL. Distributional records, including literatare
data, are teviewed and discussed for each species by
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family and in taxonomic order in the section headed
Species Accounts below, along with Africana station
lists and depths. Literalure co-ordinates and depths for
records in the survey area are listed, wherc available.
in each species account; when cxtensive, as in Spanish
Namibian surveys, their range by latilude and depth is
presented. Tncluded in the species accounts are 12
additional species of offshore demersal cartilaginous
lish with records from the west coast of southern
Africa that wers not collected by FR.S, Africana.
Computer-generated distribution maps of Africana
species records are presented for each species. The
paltems of distribution of West Coast cartilaginous
fish ate discussed in a separate section (headed Distri-
buuion Patterns), and a list of Africgna siations on
which chondrichthyans were collecied, together with
co-ordinates and depths, 1s presented in the Appendix,

A complementary study of the distribution of demer-
sal chondrichthyans of the south-east coast of South
Africa, between Cape Agulhas and Port Alfred, will
be published later.

MATERIALS AND METHODS

Random stratified samplmg from bottomn trawl sta-
tions was conducted between Walvis Bay (23°5, 14°E)
and the Agulhas Bank west of Cape Agulhas (36°5,
20°E)} over a depth range of 37-1 016 m (Fig. 1). The
bathymetric zones covered include the continental
shelf from inshore down to 200 m, snd the upper
continental slope from 200 m downwards. The basic
methodology for station selection are given in Payne
ef al. (1984, 1885). Most of the trawls were conducted
shallower than 500 m because of the main objective of
each survey (hake biomass). The cruises forming the
basis of this report arc Cruise 039 (January 1986),
Cruise 046 (July 1986), Crume 050 (January 1987),
Cruise 054 (July 1987), Cruise 059 (January 1988},
Cruise (068 (January 1989), Cruisc 075 (Tuly 198%)
and Cruise 079 (January 1990). In addition, material
from selected stations was received from Cruise 028
(January 1985), Cruise 033 (July 19835) and Cruisc
066 (luly 1988). Up to six exploratory deep-benthic
trawls per cruise were conducted on the standard hake
hiomass trips to Investigate the resource potential
between 600 and 1 OO0 m of water. All trawling took
place during daylight, with the exception of the experi-
mental deep bottomn trawls, which were conducted at
night. During Cruise 060 in March 1988, Africana
engaged in a two-week, 24-hour-per-day session of
deep-benthic and pelagic rawling in limited sectors
off Cape Columbine and Cape Town, and pelagic
trawling for squid off the outer Aguthas Bank. The
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Fig. 1: Map of the west coast of southern Africa from Walvis
Bay to Cape Agulhas, with records of 869 FR.S.
Africang demersal trawl stations which collected carti-

laginous fish indicated by hollow rectangles

gear used mall benthic trawling was a 180" German
bottom trawl, which eaught almost all of the cartilagi-
neus fish on the 864 stations reported herein. A large
Engels pelagic trawl used to sample spibenthic fish up
to approximately 30 m from the bottom during Cruise
060 collected cartitaginous fish in small numbers and
low variety on [ive additicnal stations. Warp length
(2 600 m per drum} on Afrfeana limiled trawling depth
with bottom and Engels rawls to approximately 1 (00 m.

A typical Africana summer hake biomass cruise
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Fig. 2. Histograms of F.R.S. Africana West Coast stations with
chondrichityan records {868} plotted by (a) depth (50-m
increment}’ and {b) latitude (one-degreg incre-
ments); (o) scatter plot of latitude and depth of stations

(039 had aL least onc species of cartilaginous fish at
8% per cent (106 of 120) of its total trawl stations,
whereas a winter cruise ((46) had cartilaginous fish at
01 per cent {9 of 99) of its total sations.
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- All distributional surveys of cartilaginous fish have
problems with areal coverage and with gear selectivity,
und this survey is no exception. The SRC chondrich-
thyan survey was and is for the most part un ad hac
addition Lo an existing fisherics project, which concen-
trates most of its trawling effort on the bake resources
in South Alfrican waters berween 100 and 500 m. This
gave good coverage ol demersal cartilaginous fish on
the hake grounds, but the coverage is much thinner for
deeper water and off Namibia (Fig. 2). Namibian sta-
tions were generally oceupied during summer belween
the Orange River and Walvis Bay in cooperation with
a Spanish and once a Soviet commercial rawler
equipped for rescarch, Deep irawls were made on these
cruiscs too. Cruise 060, with a scries of deep explora-
tory bottom trawls off Cape Columbine and Cape
Town, was very useful for supplementing the deep-
wrawl data collected durimg West Coast hake eruiscs.

The present SRC survey is clearly not comparable
with the regular grid trawl surveys of Spuanish re-
scarchers off Namibia (Allué ef al. 1984, Llecnart and
Rucabado 1984, Turon ef «f. 1986, Mas-Relra and
Macpherson 1989). A histogram of Africana chon-
drichthyan trawl stations with depth (Fig. 2u) shows
decreasing coverage from a mode at the 150-m incre-
ment to very little coverage in the transitional depths
at 350700 m thai bridge the hake-dominated cuter
shelf and uppermost slope and the hakcless deep-slope
fauna. Also, for reasons of inclement sea bed, very
few inshore stalions shallower than 50 m were occu-
pied, probably accounting for the paucity of records of
those elasmobranchs in the area that would normally
be found in water shallower than 100 m. A histogram
of trawl stations with fatitude (Fig. Zb) shows the
limited Namibian coverage (north of 28°5), the rela-
tively oven coverage from 29 to 3575 latitude bands,
and Hmited coverage in the exlreme south-cast of the
area. A scatterplot of the B69 stations by depth and
Tutnude (Fig. 2¢} exemplilies the uneven density of
chondrichthiyan stations in the survey area,

Africang bottom trawls caughl mestly small domersal
cartilaginous {ish of <10 kg individual mass. The
largest individuals canght regularly were adult souplin
sharks Galeorhinus galens of 20—30 kg and, less fre-
quently, adult spearnose skates (Raja (Rostroraja)
aiba) up 1o 96 kg. Large demersal sharks, such as
aduli sixgill cowsharks [lexanchus griseus, were
never captured, although juvenile sixgills were, and
the young of large pelagic and littoral sharks were
rarely caught, as might be expected. Smaller sharks
including dogfish (Squalidac) and catsharks (Scylio-
rhinidae), skates (Rajidac) and the St Joseph Callo-
rhinchus capensis consiituted the bulk of Africana
cartilaginous fish catches. Africang holtom stations
were made on trawlable grounds, and therc is 4 possi-
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bility that some demersal cartilaginous fish may
favour rongh bottom or rugged topography that caunot
be sampled effectively with a botlom trawl. Big
sharks, thal utilize the bottom for feeding, or demersal
elasmobranchs that range well off the bottom may be
anly occasicnal catches of conventional bottem trawl
gear, because they may be able to evade the net or
could be out of its range when it passes through their
habitat. A regular programme of deep-set [onglining,
trapping and gillnetting in the urea, combined with a
photographic survey from deep-diving submersibles,
may well reveal that some large demersal or epibenth-
ic sharks and Tays (e.g. Hexanchus griseus, Somniosus
microcephalius, Echinorhinus brucus, Mitsukuring
owstoni, Torpedo nobiliana) that seem to be rare or
accidental catches in conventional trawls and other
gear are more abundant and more widely distributed
over the bottom in the area (han indicated by current
records.

Sampling of the species encountered by the SRC
survey is also very uneven, Four species have over 200
records, giving a reasonable picture of their bathymetric
and geopraphic distribution off the Western Cape.
Another 10 species have over 100 records, but 21
species have less than 10 records and 28 species (over
half} have less than 20 records (Table 1). In addition,
several demersal offshore species with literature
records from the area were nut collected by Africana.
The sporadic species, depth and locality coverage of
the SRC survey indicated caution in case of overinter-
pretation of the present data beyond its gross features,
particularly for the species with few records. How-
ever, further sampling by FR.S. Afiicana, particularly
at depths and in areas not well covered to date, may
well supplement the current survey data and fill its
obvious gaps and deficiencies,

It should be emphasized that cartilaginous fish are
active, mobile animals that can respond to iocal condi-
tions by moving in and out of limited areas (habitat
choice), as well as by moving along the coast or up
and down the shelf and slope in relation to scasonal
changes and to changes in their life stages (migration),
Therelore, bathymetric and geographic movements of
regular or irregular nature can be cxpected among
West Coast species of dernersal chondrichthyans, but
the details of these movements can be obscured by
relatively skeichy, long-term distributional surveys
such as this one. In addition, cartilaginous fish are
somctimes found out of their normal depth and geo-
graphic ranges as vagrants, and they may also respond
1o unusval conditions such as El Nifio influxes of
warm wager by shifting or exlending their ranges.
Cartilaginous fish are also social animals and often
occur very unevenly in groups in a soitable area. The
present survey data should not be interpreted as rigidly
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circumscribing a fixed distributional pattern for each
species, because the fish involved do not have the
relative immobility of sessile marine invertebrates or
of bony fish with very limited microhabitat require-
ments. There may be geographic and bathymetric
distributional limits for many species. including the
numereus southern African endemics, but the boun-
daries of these limits and the areal distribution of carti-
laginous fish within thesc limits may fluctuate over
time in regular or unpredictably chaotic patteris. Also,
many deep-slope species are only sketchily known,
and their distributional ranges will continue to expand
with continued deep-sea cxploration,

The SRC survey was limited by the abilities of SRC
personnel {onc or twe peeple per cruise) to cope with
the sheer mumber and bulk of cartilaginous fish col-
lected by ER.S. Africang during its normal bottom-
trawling operations. Hence, numbers, lengths and
masses were not regularly recorded for all specimens
of all species. Musses were collected in aggregate per
species for SFRI records, and selected speciinens were
measured and worked for biological data and/or saved
for further analysis ashore or for preservation as
musewm material. The iniensity of SFRI sampling,
often with six trawls a day, and the limited freezer
space compared to the capacity of the ship to collect
chondrichthyans and other fish, made for quick deci-
sion-making on what samples of which species shouid
be collected, worked for biological data, or discarded
after weighing. In the past (ew years, soupfin sharks
and other sharks, if alivc and aclive, were fitted with
Oceanographic Research Institute (ORT) tags and
released. From Cruise 069 onwards, a fapiop computer
was used 10 capture station record and biological data
on the database program dBase i[l on board ship as it
was collected, but for the most part data were entered
on microcomputers from field sheets after the cruise
was complete. A SRC field sheet was kept for each
station in addition lo the standard SFRI records, with
entrics for species and for morphometric, meristic and
biological data.

Species data on dBase ITI and IV were combined
with depth and co-ordinate data as copied from the
Africana’s jog, sorled to family and species by dBasc,
and translared to the advanced graphics spreadsheet
Quatiro Pro for additional sorting, analysis and plot-
ting, Digital mups were created by Quatro Pro on a
laser printer, using station records and a West Coast
digital map database which was extracted and simpli-
fied from the balhymetric map of southern Africa of
Dingle ef af. (1987) using the coastline, 200 and 1 000 m
isobaths.

Exrensive collections of cartilaginous fish from
Africana West Coast cruises have been preserved intact
or skeletonized, They are now deposited at either the
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South African Museurn in Cape Town or the I. L. B.
Smith Institute of Ichthyology in Grahamstown.

SPECIES ACCOUNTS

SUBCLASS ELASMOBRANCHIL —
SHARKS AND RAYS

SHARKS
ORDER HEXANCHIFORMES

FAMILY CHLAMYDOSELACHIDAE —
FRILLED SHARKS

Chlamydoselachus anguineus Garman, 1884 —
frilled shark

Chiamydoselochus anguineus — Garman 1884; 47
{“Japanese sexs’); Smith 1951: 87 (sight record of
angler’s catch from the Port Alfred pier, Eastern Cape,
Sonth Africa); Smith 1965: 511, Fig. 3b (Port Alfred);
Smith 1967a: 105, Pls 19-23 (Walvis Bay, Namibia,
Port Alfred record; Trunov 1968: 137, Fig, 3 (Namibia,
from north coast te north-west of Walvis Bay,
18°33’S, 11°31°E, 363 m; 19°03’S, 11°50°E, 310 m;
2002578, 12°25°E, 260 m; 21°22'S, 12°36°E, 500 m);
Bass ef a. 19754, 16, Fig. 9, PL. 6 (Namibia, including
Walvis Bay, possibly Port Alfred, Eastern Cape);
Domanevskiy 1975: 1117, Fig. (Angola to Cape);
Tumokhinz 1980; 125 {south-western Indian Ocean,
12001440 m), Allué et al. 1984: 124 {northern
Namibia, 18°30,0°S, 11°26,0°E, 406412 m);
Compagno 1984: 14, ill. (Angola, northem Namibia,
possibly Eastern Cape, world distribution); Bass 1986:
47, Fig. 3.1 (Namibia and Angola), Lloris 1986: 86,
Figs 17-18 (northern Namibia, 18°30°S, 11°26'E,
406—412 my; Compagne ef al. 1989: 20, ill. (Namibia,
possibly Port Alfred and off Transkei, 260 m); Ebert
1990 67, Fig. 3.7L; Tab. 2.1 (summary of world distri-
butien, Angola, Transkel and possible Natal records;
Narnibiz, 19°59'S, 11°40°E).

Africana demersal rawl stations (1= 1)

Cruise 059 — AGY49, 2772748, 14°25,0°E, 425 m.
Distribution — The frilled shark has a wide but
sporadic range in most temperate and fropical seas.

Off soulhern Africa, there are records from Angola
and from north-ceniral Namibia from near the Cunene
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River to norih-west of Walvis Bay al depths of
260-500 m. In the survey area ii was collected by
FR.S. Africana south-west of Loderitz (Fig. 3a) as a
southern tange extension for the species. There are no
records from the wesl coast of South Africa from
Africana hauls, previous surveys, or other sources,
suggesting that it may be absent or rare south of the
Orange River or may occur in small numbery at
greater depths than these adequately sampled by
Africana, On the east coast of southemn Africa it has
been reported from ofl Transkei and possibly Port
Alfred and Natal (Ebert 1990), suggesting that it may
have a bicoasial distribution in southem Africa, from
Angola to south-central Numibia on the west coast
and from the Eastern Cape norih to at least Natal on
the east. With the pancity of sampling stations deeper
ifltan 1 000 m and berween 500 and 600 m in the
survey ared, and its oceurrence down to 1 440 m else-
where, it may still be collected off the Western Cape.

The frilled shark is usually caught on or near the
boitom of the upper slope between 200 and 1 000.m,
but it rarcly occurs on the surface or close inshore and
has been captured down io 1 440 m. Few frilled sharks
have been recorded off southern Adrica or anywhere
else, except off Japan (Gudger and Smiih 1933,
Tanaka et af, 1990), where it 15 relatively common,
and in the eastern North Aflantic from Moroceo 1o the
United Kingdom and Norway (Wheeler 1962, pers.
comm.).

FAMILY HEXANCHIDAE — COWSHARKS

Hepirarchias perly (Bonnaterre, 1788) — sharp-
nose sevengill cowshark

Sqgualus perlo — Bonnuterre 1788: 10 (“La Médi-
terrande’™).

Heptranchias perlo — Bigelow and Schroeder
1948b: 88 {Cape of Good Hope, South Africa);, Poll
1951: 16, Figs 2-3, PL. 1, Figs 1-2 {(Angola, from off
Banana to off Baie des Tigres, 110—250 m); Smith
1965, 511 (South Africa); Bass et af, 1975d, 11, Fig. 7,
PL. 4 (Natal, 275 m, and southeérn Mogambigue,
300450 m); Karrer 1973: 194 (northern Namibia .
south-west of Rocky Point, 19°00°8, 11736'E, 270 m),
Penrith 1978: 180 (Baia dos Tigres, southern Angola);
Allué er al. 1984: 124 (northern Namibia from off
Cape Frio to Rocky Point, 4 stations from 18°01,0°S,
11°26,0°E 10 19°15,0°S, 11°31,0°E, 295417 m),
Compagno 1984: 17, ill. (Morocee to Angola, cast
coast of South Africa, Mogambique and Aldabra); Bass
et af. 1986h: 45, Fig. 2.1 (Natal, southern Mogambique,
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Namibia); Lloris 1986: 90, Fig, 20 (Namibia off
Walvis Bay, 22°41°S, 12°52E, 409—420m); Compagno
et af. 1989: 18, ill. (northern and central Namibia,
Naial, 100450 m); Ebert 1990, 69, Fig., Tab. 2.2
(summary of world distribution, southern Alrican
material from otf Mogambique and Natal).

Heptanchus cinerens — Dumeril 18635: 432, PL 4,
Tigs 1-4 (Cape of Good Hope).

Africana demersal traw! stations: none.

Distribution — The sharpnose sevengill cowshark, or
perton shark, has a wide disinbution iIn warm-ismperate
apnd tropical seas (see Ebert 1990). It occurs in the
eastern Atlantic from Morocco 10 Angola and porth-
central Namibia, where it is found on or ncar the bottom
on the uppermost continental slope at depths of
295-420 m. I seems to drop out just norih of the
survey area off Walvis Bay snd has not been collected
by F.R.S. Africana or by Spanish research vessels
south of 22°S off Namibia, nor has il been recorded in
this or provious surveys m appropriate depths off the
wesl coast of South Africa, despite a few nominal lit-
erature records ftom the Cape of Good Hope, Tt was
reporled as being commeon off Natal and Mocambigue
{Bass ¢ gf. 1975d) in shrimp-trawl catches, hut has
not been collected off the Eastern Cupe berween Cape

Agulhas and Port Alfred by ER.S. Africana or other

research ships. Hence, the distribution of this species off
southern Africa may be warm-temperate or subtropical
bicoastal, with a possible gap between Walvis Bay and
Natal thai could parliy be filled by further survey
work below 200 m off the Eastern Cape and Transkei.

Hexanchus grivens {Bonnaterre, 1788) — sixgill
cowshark

Squcius grisens — Bonnaterre 1788: 9 (“La Mcdi-
terranée’).

Ilexanchus griseus — Norman 1922; 319 {Nalai
record); Bamard 1925 22 (Agulhas Bank, south-wesl-
ern Cape, Natal coast); Fowler 1936b: 26 {Agulhas
Bank to Natal); Fowler 1941; 11 {South Africa,
Agulhas Bank and Natal); Bamnard 1947: 9 (Agulhas
Bank and Natal}; Bigclow and Schroeder 194kb: &)
(South Alrnica); Smith 1949: 38, Fig. 1 (South Afiica,
south to Mosscl Bay, widespread, down to 366 m);
Bass er al. 1975d: 8, Fig. 3, Pl. 1 {Namibia; Port
Elizabeth area, Fastern Cape, in 70 m; oft Durban,
Natal; southern Mogambique, 445 m); Penrith 1978:
180 {(Mocamedes, southern Angola);, Llecnart and
Rucabado 1984: 40 (central Namibia off Waivis Bay,
22925 4°S, 13°27,5°E, 200 m); Aliug er af. 1984: 124
{central Namibia north-west to west of Walvis Bay, 3
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stations from 21°18,0°S, 12738.0°E 1o 22944.0’°S,
13°00,0°E, 274-370 m), Compagno 1984, 19, 1il. (east
coast of South Africa, Mogambigue, Muadagascar,
Aldabra, Comores), Bass ¢f af. 1986h: 46, Fig. 2.2
(Namibia, Port Elizabeth, Durban, southermn Mogam-
higue); Llons 1986: 88, Fig. 19 (hamibia, from north
of Walvis Bay to off Lideritz, 21°18'5, 12°3%8°E,
360-370 m; 21°29°8) 12°54°E, 274 m; 22°57'S,
13°04'E, 400-500 1m; 22°41'S, 12°52'E, 409-420 m;
26%4)Y'S, 13952’E, 415 m); Turon et af. 1986 (Namibia
from south-west of the Cuncne River to oft the
Orange River, 14 stations from 18°43,2°S, 11°19,6'E
o 28°55.9°S, 1553, 4°E. 172-604 m); Van der Elst
and Vermeulen 1986: 5, ill. {central Namibia to
Mogambique, to 2 000 m); Compagno et al. 1980 18,
ill. {southen Aflnca); Ebert 1990: Tab. 2.2 (summary
of world distribution, off Walvis Buy; ofl Liderilz,
26°44°8, 14°30°E; 26°51°S, 14°31'E; 2658’5,
L14°297E; 27°04'S, 14°28°E; St Helena Bay, 3273178,
18°2(Y'E; Langebaan, 33°06°S, 18°03E; west of Cape
Columbine, 32°12,6°S, 17°38 4'E).

Africana demersal wawl stations (n = 5):

Cruise 059 — AGDNY 162 m.
Crnige (69 — AR3GY, 342 my AB3ITI, 303 m;, AB3ITR, 350 m.
Cruise 075 — ARI17, 150m.

Station latiiude and depth range — 23°11/S, l3°1?,1']-jr
to 32712,6'S, 17738 4'E, 150-350 m.

Disiribwtion — This giant shark has onc of the broadest
bathymetric and geographic ranges of any marine
vertebrate (Ebert 1990), and it is found n all seus
except the Arctic and Antarciic. Although a deep-
water shark of the continenial and insular slopes, it is
regularly found on the shelves and ranges inshore at
the heads of submarine canyons, in enclosed bays and
off open coastline, Tt seems 1o be widespread in the
study area and off southem Africa, but il was seldom
collected by ER.5. Africana (south-west of Walvis
Bay, south-west ol the Orange River at 150 m, and
north-west of St Helena Bay at 162 m). It seems to be
far more commonly encountered off north-central
Namibia at depths of 172-604 m than off South
Africa, Ebert (op. cit.} reported many small specimens
from off Liideritz, Namibia, collected by the Spanish
commercial lishing fleet; the upper slopc in the vicinity
of Lideritz and Walvis Bay appears to be a local pup-
ping ground lor the species.

The sixgill cowshark is only sketchily known on the
west coasl of South Africa south of the Orange River,
with catches by FR.S. Africana among the few sub-
stantiated records (Fig. 3b). Earlicr fisheries surveys
missed the species, possibly because of gear selec-,
tivity. Fishing companies based in Cape Town were
not cooperative in supplying sixgill sharks or other shark
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specimens, unlike the Namibia-based Pescanova, so it
is not known if sixgill sharks are regularly caught by
Western Cape trawlers.

‘Large subadult and adult sixgills (over 3 m total
lerigth TL} were never collected by Africana in the
area, although their presence is suggested by records
of newborn and early juvenile sixgills there,

ORDER SQUALIFORMES

FAMILY ECHINORHINIDAE —
BRAMBLE SHARKS

Echinorhinus brucus (Bonnaterre, 1788) —
brambie shark

Squelus brucus — Bonnaterre 1788: 11 (“L'Océan”
= Eastorn North Atlantic),

Echinorhinus bruens — Fowler 1936b: 88, Fig. 32
(Saldanha and Table bays. Agulhas Bank, 55—91 m);
Fowler 1941: 277 (South Africa); Bigelow and
Schwoeder 1948h: 527 {Souih Africa); Smith 1949: 36,
Fig. 44 (widespread, South Africa, 18-183 m);
Bigelow and Schroeder 1957: 136 (South Africa);
Smith 1965: 36, Fig. 44 (South Africa); Bass et al.
1976: 51, Fig. 36, PL. 11 {Namibia, Eastern Cape;
St Michaels, southern Natal); Penrith, 1978: 182
{(Mogamedes, southern Angola); Compagno 1984: 26,
ill. (Namibia, South Africa, Mocambique, world dis-
tribution); Bass and Compagne 1986: 63, Fig. 6.1
(Namibia to southern Natal, 10—400 m}: Lloris 1986;
91, Fig, 21 (Namibia between Liideritz and the
Orange River mouth, 27°25°S, 14°50'E, 285 m);
Turom e ql. 1986: 172 (Namibia, locality cited by
Lloris 1986); Compagno ef al. 1989: 20, ill. {Namibia
1o Natal, close inshore to deep water, 185900 m).

Echinorhinus obesus — Smith 1849: P, 1 {Cape of
Good Hope).

Echinorhinus spinosus — Dumerii 1865: 459 (Cape
of Good Hope);, Gilchrist 1902: 166 (South Africa,
Cape seas); Thompson 1914: 151 (Cape seas, South
Africa); Barnard 1925, 46, PL. 2, Fig. 6 (Saldenha Bay,
Tabie Bay, Aguihas Bank, 35-92 m); Barnard 947
16, P1. 3, Fig. 3 (not uncommen on Agulhas Bank).

Africana demersal trawl stations: none.
Distribution — The bramble shark has a wide but

sporadic distribution in the temperate and tropical
Western Atlantic, the Eastern Atlantic from the United
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Kingdom and the Mediterranean Sea to South Affica,
the Indian Ocean, and the Western Pacific.. In southemn
Africa it ranges from Angola and Namibia to the
Western and Eastern Cape, Natal and southern Mogam-
bique, bul there are few detailed récords. In the area, it
is known from south-central Namibia, from Saldanha
and Table bays, and off the Agulhas Bank, in depths
of 55-285 m. Very little is known of the local distribu-
tion of the bramble shark, with records from southern
Namibia from the uppermost slope, but with cutches at
moderate depths on the shelf. FR.S. Africana collected
this shark once, just east of the area off Cape Tnfanta
at 37 m during a sonth-easi coast cruise (036), and
specimens have been examined from Mossel Bay
and in the area from Walker Bay near Hermanus at
81-82 m and from southern Namihia. Anglers ocea-
sionally catch it from the shore off the Western Cape.
Most records in the area are from the inner shelf above
100 m, which makes its absence from Africana catches
perplexing and possibly a result of ranty, gear selec-
tivity, or problems in sampling topographic features of
the bottom such as submarine canyons that it might
favour. '

FAMILY SQUALIDAE— DOGFISH SHARKS

Cenirophorus granulosus (Bloch & Schneider,
18G1) — gulper shark

Squalus gramdosus — Bloch and Schoeider 1801:
135,

Cenirophorus gravulosus — Karrer 1975: 64 (north-
ern Namibig, south-west of Cunene River mouth,
18°36°S, 11°29E, 275 mj; Bass ef af. 1986a: 50, Fig.
5.1 (Walvis Bay, southern Mogambigue, 274—457 m);
?Llorizs 1986: 93, Fig, 22 (northern Namibia, 18°12°S,
11°30°E, 273300 m; 18°01°S, 11°24'F, 309410 m):
Turon et al. 1986; 62 (Namibia, 18°01°S, station
cited by Lloris 1284).

Squatus uyaro — Rafinesque 1810: 13, P1. 14, Fig.
2 (Sicily, Mediterranean Sea). Possibly based on a
species of Squalus, according to Mufioz-Chdpuli and
Rarmos 1989a: 77.

Centrophorus uyato — Poll 1951: 64, Figs 33-34
{Angolan records; also Namibia off Racky Point,
L9°52°S, 12°20'F, 220 m); Bass ef al. 1976: 31, Figs
22, Me—f, P1. 7 (southern Mocambique, 274—457 m);
Allué ef af. 1984: 125 (north-central Namibia from the
Cunene River to west of Walvis Bay, 18 stations from
18°01,0°S, 11°26,0°E to 22°43,0°S, 12°51,0°E,
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275-508 m); Compagno 1984: 45 1ll. {northern
Namibia, southern Mogambique); Iloris 1986: 96,
Fig. 24 (northern Namibia, 20°21°8, 11°56'E, 395 m);
Turon ez al. 1986: 63, 172, 228, 294 (Namibia, 9 stations
from the Cunene River 1o south-west of Liderilz,
17°32,9°§8, 11°21,0°E to 27°37.5'S8, 14"35,0'E,
333468 m); Compagno et al, 1988: 24, 11l (Narnibia
to Hendeklip Bay, South Affrica, also southemn Mogam-
bigue, 274480 m).

Africana demersal trawl stations (1 = 3);

Crolse (3¢ — A3442 420 m;
Cruise 046 — A4368, 480 m.
Croise 03¢ —— AGO4E, 307 m.
Croise 06% — AK3D2, 434,

AXMAT, 431 m.

Station latitude and depth range — 25°024°S, 13°39.6°E
10 30°35,2°5, 15°19,5°E, 397480 m,

Distribution — Two very similar members of the
menus Cenfrophorus, the gulper shark Centrophorus
granulosus and the little gulper shark C. wyaro
{Rafinesque, 1810), have been reported from southern
African waters, and it is unclear if one or two species
of this difficult group occur in the area. Therefore,
records of both specics are provisionally included in
ageregate in discussing their distribution off southern
Africa. Both species are reported as having wide dis-
tributions in the Western and Eastern Atlantic, Indian
Ocean and Western Pacific. Records of members of
this proup off the west coast of southern Africa are
mostly from off north-central Namibia from the
Cunene River 1o off Liideritz, and often they have
insufficient detail to distinguish species. Africana
seldom encountered these gulper sharks and had four
records from the vicinity of Lideritz at 397—434 m,
but the survey extlended its distribution into South
African waters, with a single record from west of
Hondeklip Bay in 480 m of waier (Fig. 3d). These
sharks were taken singly at irawl siations, and they
seem 1o be rare in the area at the depths they were col-
lected, if compared with Deania species or Squalus cf,
mritsukurii. :

Classification — Bass et af. (1986a) is followed in
using C. granutpsus for the member or members of
the C. granulosus group of Centrophorus ocourring
off southern Africa. There is a problem with the
validity of C. uyate (see Bass e al. op. cit., Mufioz-
Chipuli and Ramos 1989a), which may originally
have been based on a species of Squalus from the
Mediterrancan Sea. There is also no current agreement
on whether the C. gramdosus proup includes a large
species {C, gramulosuy) and a small one {C. “uyaro”),
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or if these are growth stages of a smple species, Use
of Centrophorus granulosus hore is a femporary expe-
dient pending further study of the systematics of
Centrophorus off southem Africa,

Centrophorus squamosus (Bonnaterre, 1788) —
leafscale gulper shark

Squalus squamosus — Bonnaierre 1788: 12 (no lo-
caliry}.

Centrophorus squamgosus — Hulley 1971: 267, Fig, 1
{Western Cape west of Cape Peninsula, 5348 m); Bass
et al. 1976: 28, Fips 19, 20, 24a, PL. 5 {compilation of
records from Western and Eastern Cape); Cadenat and
Blache 1981: 63 (South Africa); Allug et af. 1984; 125
{north-ccntral Namibia off the Cumene River and west
of Walvis Bay, 17°42,(¥5, 11°20,0YE and 22°26,0'S,
12748, 0°E, 430520 m); Compagne 1984: 43, ill.
{Namibia, Souath Africa, Aldabra, world distribution);
Bass et al. 1986a: 51, Fig. 5.4 (Walvis Bay, Western
Cape at 370-648 m:; Algoa Bay, 3 m); Lloris 1986;
94, Fig. 23 (Namibia north-west of Walvis Bay,
22°07S, 12°41'E, 421423 m; 22°31°S, 12°47E,
545-T10 m); Turon er al. 1986; 62, 136, 172, 228,
204 {Namibia from the Cunene River to the Orange
River mouth, 40 stations from 17°35,%'S, 11°20,0°E to
28°31,3°S, 14°18.4°F, 389-80% m); Compagno et al.
1989 24, ill, (Namibia to Eastern Cape, northern
Natal, usually 400—750 m).

Lepidorhinus squamosus — Penrith 1969 64 (west
coast of southem  Africa, 5349 m); Karrer 1975: 65
{Namibhia, south-west of Walvis Bay, 24°26°S,
13730E, 370 m}; Llconart and Rucabado 1984: 41
fceniral Namibia off Walvis Bay, 22°31,3-53,(YS,
12°46,6—58,1'E, 545-717 m).

Enchiridiodon hendersoni — Smith 1967b: 129, Pls
2427 (collected dead by a spearfisherman in the surf
near Port Elizabeth, Easiern Cape, depth about 3—4 m,
possibly a trawl or longline discard that washed in-
shore); Cadenart and Blache 1981: 100 {South Africa).

Africana demersal wawl stations {n = 3):
Cruise 050 — AS5249, 800 m.
Cruise D59 — AGY49, 425 m.
Cruise 0689 — AR392, 434 m,

Station laritude and depth range — 25°07,2'S, 13°38,1'E
to 32°30,5°S, 16°24,3°E, 425—800 m.

Disaribution — The leafscale gulper shark has a broad
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distribution in the Eastern Atlantic from Iceland and
the United Kingdom south to South Africa, and it also
occurs in the south-eastern I[ndian Ocean off the
Eastern Cape and Natal {where the current authors
Lave collected it with deep-set longlines off the R.S.
Meiring Naude), off Aldabra Island, and in the
Woestern Pacific. In the area, most records are from
Namibian waters at 370-809 m, but it was also rc-
ported from wesl ol the Cape Peninsula. It was seldom
collected by Afiicana, with two records from north-
west and south-west of Lideritz at 425-434 m and
ane west of Cape Columbine at 800 m (Fig, 3c). It
seetns to be rare off the Western Cape compared Lo
Centroscyllium fabricii, Centroscymaus coelolepis,
C. crepidater and the larger Ermopicrus species.

Classification — Scc note on Cemtroscymns fuscus in
the account of Centroscymaus coelolepis below,

Centroscyllium fabricii (Reinhardt, 1825) — black
dogfish

Spinax fabricii — Reinhardt 1825: 3 (Julianghaab,
West Greenland).

Centroscyllinm sp. (C: fabricii?) — Pinchuk and
Permitin 1970: 275 (Namibia, off Walvis Bay,
21°28'S, 12°39°E, 605-625 m).

Centroscyllium fabricli — Bass er al. 1976: 21
{Namibia near Walvis Bay, 603-625 m); Cadenat and
Blache 1981: 30 (Walvis Bay); Liconart and Rucabado
1984: 40 (central Namibia north-west of Walvis Bay,
2 staticons at 21930,5°S, 12°34,1°E and 22°31,3'%,
12°46.6°E, 310-717 m}; Allué e af. 1984: 126 (cen-
tral Namibia west of Walvis Ray, 22°260°5, 12°458 (VE,
460502 m); Compagno 1984: 47, 1ll. (Namibia and
south-western Cape coast of South Africa); Bass e af.
1986a: 532, Fig. 5.5 (Walvis Bay, 605-625 m); Lloris
1086, 97, Fig. 25 (Namibia, off Walvis Bay, 227275,
13%04°E, 400-50{1 m); Turon ef al. 1986: 63, 136, 172
{Namibia from the Cunene River to the Orange River
moulh, 21 stations from 17°41,2'8, [1°17,4°E to
28°31,3'S, 14°18.4°E, 399823 m); Compagno 27 .
198G: 28, 111, (west coast from Namibia to Quoin
Point, 700-1 016 m).

Africana demersal trawl stations {# = 37):

Cruise 039 — A3342, 704 m; A3338, 8206 m; A3467,. 716 m.
Crujse 0496 = A4310.760m: A4361, 850 m.
Cruise 050 — A5S280, 780 m: A5311, 704 m.

Cruise 054 — ASB67, 763 m;
Cruise 05% — AGR92, 903 m;

AGUsd, W17 m;
Cruise 000 — AG95E, 900 ;]

ASHERE, 685 m; ASEYS. 719 m.
AR9S1, Bad m; ARG, B4 m,
AGLTL, 1 DD m,

AGIID, 92T m: ATON, BRO my;

1991

ATOIZ, T00m;  ATO24, B9d m; ATU26, 717 m:;
ATOZT, 301 m;  AT036, 710m; ATD3IT, 403 m;
AR 9T m; AT039, 719w

Cruise 086 — A7S530, 900 m:  A76335, 865 nu.

Cruise 069 — ARITO, 490m; AS411, 830 m; AB4L3, 900 m:
AB414, 1 005 m.

Cruise 075 — A9030, 900 m; AD142, 730m; AY 131, B25

Cruise 079 — A9E1Z, 861 m: AGE27, 796 m.

Station latitvde and depth range — 24°47 ('8, 13933 2°E
to 35°56,2'S, 19°22,0°E, 490 — 1 005 m.

Distribution — The black dogfish is primarily known
from high latitudes on the deep slopes of the North
Atlantic {Georges Bank to Greenland, Iceland and
southcrn Norway), but it has been recorded off the
west coast of southern Alrica from the Cunenc River
to the Orange River off Namibia, in 299-823 m. It is
the most wide-ranging and consistently common of
deep-slope dogtish in the area. Africang collected it
from a fow stations betwecn Walvis Bay and Liideritz
to the Orange River mouth off Namibia, and [rom
muny stations on the western South African slope
from the Orange River to south-west of Cape Agulhas
(Fig, 4a). Most stations with C. fabricii were deeper
than 700 m. The species has not been taken on the
Eust Coast, but 1t is to be expected east of Cape Agulhas
because its faunal associales Rhinochimaera atliantica
and Fimopierus compagnol have been collected there.

Centroscymnus coelolepis Bocage and Capells, 1864
— Portugnese shark

Centroscymnus roelofepis — Bocage and Capello
1864 263, Tig. 4 (off Portugal); Yano and Tanaka
1983: 208, Figs 2-3 (world disiribution, North Atian-
tic, Mediterranean and Japan); Compagno 1984: 55,
ill. {southern Namibia to south-westem Cape coast of
South Africa); Lloris 1986: 99, Hig. 26 (Namubia, oll
Walvis Bay, 22°31°S, 12°47'RE, 545710 m); Turcn et
el 1986: 63, 136 (Namibia from the Cunene River (o
off the Orange River mouth, 6 stations from 17741 ,2'S,
11°17 4°E 10 28°10.,0°8, 14°18,6'E, 622809 m);
Compagno et af. 1989: 32, ill. (Namibia to Quoin

Peint, 400-900 m}.

TCentroscympus fuscus — Gilchrist and Von Bonde
1924: 2 (RV. Pickle #336, 32°3,00°S, 16°2,00°E, off
St Helena Bay, 658 mi); Bamard 1925: 51 (St Helena
Ray); Smith 1949: 38 (Saldanha Bay); Smith 1965 58
{Saldanha Bay).

PCentrophorus squamosus -—— Huolley 1971 267,
Fig. 1 (in part, for synonymy of C. fuscus with this
species); Bass ef af. 1970: 28 (in part, for synonymy
of C. fuscus with this species).
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Fig. 4 Africana demersal trawl stations at which (a} black dogfish {CentroscyNium
fabricii, n = 37), (b) Portuguese shark {Cenfroscymnus coefalepis, 1= 28), (0) bong-
nose velvet dogfish {Ceniroscyvmnus crepidater, n = 13), {3) birdbeak dogfish

{Deama calcea, n = 20) were taken, 1986—1950
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Africana demersal trawl siations (n = 29):

Cruise 039 — A3342, 764 m; A3358, 826 m.
Cruise 046 — A4310, 760 m; A4361, 850 1.
Cruise 050 — AS5240 800 m; AS3I1, T04m,

Cruise 054 - ASR6T, 763 m: ASRO5, 685 m; ASEGG, 719 m.
Crulse 059 — AGROZ, 003 m; A6931, 8064 m;, A69SA, R4U m;
AB964. 817 m: AAG9T1, 1 000 m.

Cruise 060 — AG987, T10m; AGUER, Hm, AGORS, 080 m;

AD999. 923 m: AT, 668 m; ATO11, 580 m;
AT012, 700 m; ATO24, 894 m; ATOIT, 903 m.
Cruise o — AT350, MKhm.
Cruise 069 — A8413, 900 m; A8414, 1 005 m.
Cruise 075 — AY030, 200 m.
Cruise 079 — ADS12, 861 m; AUEZT, 796 m.

Station latitude and depth range — 26°30,6'S, 13°31.8°E
10 35°50,2'8, 19722 0'E, 462-1 005 m.

Distribution — This wide-ranging deep-slope dogfish
was until recenily known only from the North Atlantic
(U.S.A. north io Nova Scotia, Iceland, and southwards
to the weslern Mediterranean and Sencgal), but it has
subsequently trmed up off southern Africa and in the
Western Pacific. Off Namibia it was previously rec-
orded from the Cunenc River to the Orange River a
545809 m. In the present survey Africana collected
it from a few stations west of Lilderitz and off the
Orange River mouth, but most records were along the
western Sauih African slope from the Orange River to
south-west of Cape Agulhas off the Agulhas Bank
(Fig. 4b). In South African waters if proved to be the
most ubiquitous deep-slope dogfish after the smaller
Centroscyliium fabricii, although nsually present in
fewer numbers than the latier species al each station.
Most records were from deeper than 700 m. There
may be earlier records of this species in South Africa
off St Helena Bay and Saldanha, provided Centro-
scymms coelolepls is a senior synonym of C. fuscus.

Classification — Centroscymnus fuscus from off 5t
Helena Bay was recognized as a valid species until
Hulley (1971) and Bass ef af. (1976} tentatively synony-
mized it with Centrophorss squamosus. Details of its
original description by Gilchrist and Von Bonde
(19243, including fin shape and position and tcoth
morphology, suggest that C. fuscus is a synonyt of
C. coelolepis rather than Centrophorus squamosus.
The latter is rare south of Namibia, while the former is
common near where the type of C. fitscis was collected.
Unfortunately, C. fiscus was never illustrated and the
holotype of C. fuscus, a 1,1 m specimen, is probably
lost. Hence, €. fuscus is provisionally placed in syn-
onymmy of C. coelolepis.

1904

Ceuntroscymnus crepidater (Bocage and Capello,
1864) — longnyse velvet dogfish

Centrophorus crepidater — Bocage and Capello
1864: 262, Fig. 3 (off Portugal}.

Centroscympiss crepidater — Pinchuk and Perrinitin
1970: 273, Fig. 1 (Namibia, off Walvis Bay, 21°28S,
12°3%°E, 605-625 m); Karrer 1973: 197 (Namihia,
sputh-south-west of Walvis Bay, 24°22°S, 13°17TE,
003—570 m); Bass et al. 1976: 33, Fig. 25 (Namibia);
Lleenart and Rucabado 1934: 40 (central Namibia off
Walvis Bay, 22°31,3’S, 12°46,6°E, 545~717 m);
Compagno 1984: 56, ill. (Namibia, Aldabra, world
range); Bass f «f. 1980a: 52, Fip. 5.6 (Namibia
605-625 m; tropical western Indian Ocean); Lloris
1986: 100, Fig. 27 {Namibia, from north-west of
Walvis Bay to south-west of Liideritz, 21°02'S, 12°21'E,
607 m; 21°38°S, 12°34°E, 542 m; 22"37'S, 13°04'E,
400500 m; 27°29°S, 14°19°E, 604 m); Turon et af.
1986: 64, 173, 228, 204 {Namibia from south-west of
the Cunene River to south-west of Liideritz, 27 stations
from 18°43,2'S, 11°19.6'E 1o 27°20.6°S, 14°18.,7'E,
403631 m); Commpagno et al. 1989: 32, ill, {Namibia
0 Quein Point, 400900 m).

Cenmroscyminis owstoni — Forster er af. 1970: 394
{Aldabra lsland, redet, by Bass et af. 1986a),

Africana demersal rawl stalions (r = 13):

- Cmise D39:
Crujse 046;
Cruise 050:
Crinise (34;
Cruise 059;
Cruize 060
Cruise 065
Crnse (79

A3342, 764 1 A33SE, 826 m.

Ad310, 700 m;  Ad30l, 850 m.

AS5311, 704 m.

AS867, 763 m.

AB951, 864 m.

AGO86, 352 m: AG9RT, 710 m.

AB34, 718 m; A8391, 462 m; AR413, 900 m.
A9812, 861 m.

Station latitude and depth range — 23°47{YS, 13°04,0’E
10 35°56,2°S, 19°22 ('E, 462900 m.

Distribution — The longnese velvet dogfish has a
wide range on the continental and insular slopes of the
world’s oceans, but it has a very sporadic distribution,
like other slope cartilaginous fish. Tt is known from
the Eastern Atlantic from Iceland to Senegal, also
from the west coast of southern Africa, Aldabra [sland
in the souih-west Indian Occan, and the Western and
Eastern South Pacific. Locally, Centroscymnus crepi-
darer was recorded from many records in nerth-central
Namibian waters, from the Cunene River to south-
west of Liideritz at 403—717 m. Africana collected il
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from south-west of Walvis Bay to west of Liideritz off
Namibia, but the survey extended its known range
southwards to off the Orange River mouth and from
several stations along the western South African slope
to south-west of Cape Agulhas off the Agulhas Bank
(Fig. 4c). The species is a faunal associate of C.
“coelolepis and was caught at many of the same trawl
stations as its larger congener, but it was less frequently
encountered, An intercsting aspect of its distribution is
that it has not been collected off the Eastemn Cape,
Matul or southern Mogambique at present, but it does
cccur off Aldabra Istand.

Dearia caleea (Lowe, 1839) — birdbeak dogfish

Acanthidinwm calcewm — Lowe 1839: 92 (Madeira,
Eastern North Atlantic).

Deania calcea — Penrith 1969; 62 (wost coast of
southern Africa, 437—-640 m); Bass er ¢l. 1076: 36,
Figs 28, 31a (south-south-west of Port Elizabeth, 475 m,
Algoa Bay sres, Eastern Cape, west of Cape Point,
Western Cape); Compagno 1984; 63, ill. {Namibia,
east coast of South Africa, world distribution); Turon
et af. 1986: 6465, 136, 173, 229, 295 (Namibia, 84
slations from 17°35,7°S, 11°20,0°E to 29°18,8°S,
14°30,3’E, 293—823 m), likely to include specimens of
D. profundorum and possibly also D. guadrispinosum
as well as D). caleea); Compagno et al, 1989: 26, ill.
{(Namibia to Algoa Bay, Fastern Cape, 475— 894 m).

Deania calceus — Lleonart and Rucabado 1984: 40
(central Namibia north-wesl and west of Walvis Bay,
4 utations from 21°30,5°8, 12°34,1'E to 22°50,7'S,
13°04.2°E, 400—800 m, including other species?);
Aliué er al. 1984: 126 (north-central Namibia from the
Cunere River 1o west of Walvis Bay, 9 stations from
18°01,0°S, 11°25,0VE to 22°43,0°S, 12°51,0'E,
360-520 m, including other species?); Bass er al.
19864; 53, Fig. 5.8 (wesl of Cape Point and off Algoa
Bay, 400-500 m); Lloris 1986: 102, Fig. 28 (Nami-
bia, off Walvis Bay and north-west of Liideritz,
22°57°8, 13°04'E, 400-500 m; 25°54'S, 13°45°E,
398 —400 m).

Africana demersal trawl stations (r = 20):

Cruise 030 — A3358, 826 m.
Cruise D46 — A4310, 760 m.
Cruise 050 — AS5311, 704 m.
Cruise 034 — ASROH, 719m.
Cruise 0539 —— AR50, 475
Cruise 060 — AG087, 710 m;

ABGSE, 849 m;  A6%04, 817 m.
AGHR0, 680w ATO02, 668 my;

Compagno et al.; §.A. West Couast Distribution of Demersal Chondrichihyans 59

ATOZ3, T m; ATO24, 804 m;
ATO39, 719 m; AT040, 486 m.
Cruise 066 — AT653, 865 m.
Croise 069 — AE374, 718 m; AB3T9, 490 m.
Cruise 075 — A9142_ T30 m,
Cririge 079w AGB12 861 m.

ATU26. 717 my;

Station latimde and depth range — 23°47,(0YS, 13°04,0E
10 34°56,5'8, 18"12,8'E, 475-804 m_

Distribution — The birdbeak dogfish has a wide dis-
tribution on the upper coniinemal and insular slopes of
tnost seas, including the Eastern North Atlantic from
Iceland and Norway to Senegal, both coasts of south-
em Africa, the Wesiem Pacific, and the Eastern South
Pacific. In the area now being researched, there was a
record [rom South Africa west of Cape Point, but
most records from the west coast of southern Africa
are from off Namibia, from the Cunene River to the
Orange River. Spanish records of Deania calcea from
Namibian waters (Lleonart and Rucabado 1984, Allué
et al. 1984, Turon er ¢l. 1986) may include other
species (E. Macpherson, Instituto de Ciencias del Mar,
Barcelona, pers. comm.). Africana collected birdbeak
dogfish (often In considerable numbers, suggesting
schoeling or aggregates) from several stations in the
area from south-west of Walvis Bay to off the Orange
River mouth, but also southwards along the continen-
tal slope of South Africa to south-west of Cape Point
(Fig. 4d}. The birdbeak dogfish is recorded from off
Algoa Bay in the Eastern Cape, and is 10 be expected
elsewhere from the East Coast.

Deania profundorim (Smith and Radcliffe, 1912)
— arrowhead dogfish

Nasisqualus profundorim — Smith and Radcliffe,
in Smith 1912: 681, Fig. 3, PL 53 (between Leyte and
Mindanac, Philippine Islands, 1 347 m).

Deagnia prafundorvin — Bass et af. 1976: 38, Figs
30, 31b (Namibia, 275 m); Compagno 1984: 67, ill.
(Namibia, east coasi of South Africa); Bass et al.
1986a: 54, Fig. 5.9 (Namibia and Natal, 275—608 m);
Compaguno ef al. 1989: 26, ill. (Namibia to Hondeklip
Bay, Scnth Africa, also Natal, 205608 m).

Deania cremouxi — Cadenat 1960b: 312, Figs
1-16 (Senegal, 250—550 m).

Dearnia eglantina — Smith 1949 38, Fig. 49 (in
part, Acanthidivn natalense in synonymy, east coast
of South Africa); Smith 1965: 58, Fig. 49 (in part,
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South Africa).

Acanthidinm naiafense — Gilchrist 19220 49, PL 7,
Fig. 2 (off llovo River, Natal, 293 m): Barnard 1925:
51, PL 3, Fig. 1 (Natal coast, 293 m}; Smith 1937: 170
{of uncertain vahdity).

Deania natalense — Bigelow and Schroeder 1957
106 {South Africa, Natal).

Deania natalensis — Perith 1969: 62 (redescrip-
tion of holotype from llove River, Natal).

Deania quadrispinosa — Karrer 1973 197 (Namu-
bia, south-west of Walvis Bay to west of Liideritz,
24°22’°S, 13°17'E, 608570 m; 26°18'8, 13°46’E,
ariginal “23°46'L.", probably an crror, 500 m; identi-
fied as D. profundorum because of subcaudal keels).

Weania sp. — Karrer 1975: 66 -(north-central

Namibia, south-west of Cunenc River month and
south-west of Walvis Bay, 18°49°S, 11°26°E, 350 m;
24°26°S, 13°30°E, 370 m).

Africana demersal trawl stations (n = 10):

Cronge (3% — A3442 4201 :A3447, 431 m; A346T, TI6m.

Cruise D46 — 44367, 385 m, A4308, 480 m.

Crose 059 — A6950 4735w

Crise 068 — AR379, 400m;, AXID], 462 m; AB392, 434 m;
ARANG 435 m.

Station latitude and depth range — 24°47 V'S, 13933, 2E
w 30°35,2'S, 15°19.5°E, 385-716 m.

Distribution — The arrowhead dogfish has a wide but
sporadic range in temperate and tropical seas, and is

known from the Western North Atlantic coast ot the-
17.5.A., the Eastern Notth Atlantic oll Senegal south-:

wards o Nigeria, Gubon, Zaire and Namibia, from
Natal, South Africa, and the Westemn Pacific off the
Philippines. In the present siudy area it has been
recorded from north-central Namibia off the Conenc
River mouth to west of Lideritz at 300-608 m.
Afifrana collected this shark in a scatlering of eight
stulions in Namibian waters from south-wesl of
Walvis Bay 10 west of the Orange River along the
upper siope, but also collected it in twe stations be-
tween Port Noiloih and Doring Bay to extend its range

to the west coast of South Africa (Fig. 5a). Most stalion

records are from between 400 and 500 m. Although
arrowhead dogfish were infrequently encountered,
they were somelimes collected in large nombers, sug-

196!

gesting that they form schools or dggregates.

Deania guadrispinosem {McCulloch, 1H15) —
longsnont dogfish

Acanthidinm guadrispinesum — McCulloch 1913:
100, . 14, Figs 5—8 {souih of Gabo lsland, Victoria,
Australia).

Deania guadrispinosum — Bass et ql. 1976: 37,
Figs 29, 31c {(Walvis Bay, Namibia. Algoa Bay,
Eastern Cape, southern Mocambique, 275-640 m);
Compagno 1984: 68, ill. {Namibia and South Alrica);
Compagno ef al. 1989 26, ill. (Namibia, Algoa Bay,
Natal and southern Mogcambique, 275—640 m).

Deania quadrispinoses — Bass ef af. 1986a: 54,
Fig. 5.1 (northerm Namibia to southern Mocambique,
275-040 m).

Deania quadrispinose — Penrith 1569: 62 (west of
Cupe Point, South Africa, 457-.640 m); Pinchuk and
Permitin 1970: 275, Fig. 2 (Namibia, off Walvis Bay,
21°28°8, 12°39°E, 605-625 m).

Acanthidium quadrispiraswn — Smith 1937 168,
Fig. | (first South African record, Algoa Bay, 275 m).
L]
Alcanthidiumt] quadrispinis — Gilchrist 1922b: 50
{erroneous spelimg).

Deania eglaniing — Smiath 1949: 38, Fig. 49 {in,
part, Acanthidium guadrispinesum m synonymy, cast
coast of South Africa); Bigelow and Schroeder 1957:
107 {South Africa); Smith 1965: 58, Fig. 49 (in part,
east coast of South Africa). ’

Africana demersal trawl] stations (n=1):
Cruise 030 — A6050, 27°22.2°8, 14"16,2']"1,_4'?5 .

Distribution — The longsnout dogfish has a limited
and peculiar range off southemn Africa, from Namibia
to Mogambique, and off sousthem Australia. In the
area, it 1s known off Walvis Bay and west of Cape
Point, but from very few records. Africana collected it
once oll Liideritz in Namibian waters (Fig. 3b), but
close cxamination of several hundred Deania from
other siations vielded only D. calcea and 1), profundo-
v, which may be commoner than B. quadrispino-
s 1 the area. On the east coast of southerm Africa,
there arc very [ew records of this dogfish from off
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Algoa Bay and trom southemn Mocambique.

Etmeapierus cf. brachyuras Smith and Radclilfe,
1912 — seulpted lanternshark

Probably not Etmopierus brachyurus Smith and
Radcliffe, in Smith 1912: 679, Fig. 2, P1. 52 {vil Jolo
Light, Jelo Istand, Philippine Islands, 481 my).

Etmoprerus Tucifer — Galchrist 1922b: 49 (oft
Natal, 275-457 m}; Barnard 1925: 50 (off Natal,
207-279 m); Smith 1949: 59, Fig. 52 (Cape, Algoa
Bay and Natal); Bigelow and Schroeder 1957: 56
(Souwth Alrica); Smith 1963: 59, Fig. 52 (Cape, Algoa
Bay and Natal); Karrer 1973: 199 (Namibia, south-
west ol Walvis Bay to west of Liideritz, 24925°8,
13°227T, 500-520 m; 26°18’S, 13°46°E, 500 m); Bass
el af. 1976: 25, Figs 17, 18¢ (west of Cape Town, Natal,
275-430 m; Mocambique, 240-600 m); Lleonart and
Rucabado 1984; 41 (central Namibia off Walvis Bay,
22°31,3'S, 12°46,6'F, 545-717 m); Allué et o, 1984:
126 {porth-central Namibia off the Cuncne River and
north-west of Walvis Bay, 18°11,0°8, 11°20,0'E and
22°26,0°S, 12°48,0°E, 460—800 m); Compagno 1934:
79 (South Africa); Lloris 1986: 103, Fig. 29 {Namibiu,
off Walvis Bay and off the Orange River mouth,
22°31"5, 12°47'E, 545710 m; 28°35'§5, 14°20'E,
531534 m); Turon ef af. 1986: 63, 137, 173, 229,
205 (Namibia and South Africa from north-west of
Walvis Bay to south-west of the Orange River mouth,
37 stations Itom 21°32,6°8, 11°29,6°E to 29°31,6'S,
14°33,1'E, 381-933 m); Van der Elst and Vermeulen
1986: 6 (central Namibia to Mocambique, to 820 m).

Spinax lucifer — Norman 1935: 37 (South Africa
south-west of Cape Town, 34°08°S, 17°33°E,
4027548 m).

Frmopierus brachyurus — Bass ef al. 1986a: 35
Fig. 5.11 {Western Cape. Natal and southern Mocam-
bigue, 420430 m); Compagno et «f. 1989; 30, ill.
(Namibia lo Mogambique, 451900 m),

Africana demersal traw] stations (n =41}

Cruise 033 — AZTT, 51T m.
Cruise U39 — A3348, 456 m,

AMABT, 458 m;
Cruige 846 — A4310, 760 m;
Cruise 850 — 45286, 991 m;

AS5311, 704 m,
Cruize 054 — AS5SB6T, 763 m; ASBYS, 685 nu
Cruige 059 — AGS54, 520 1m;  AGOST 475 m;

A335G, 479
AJ466, 4E8 m.
Ad361, 830 m.
AS306, 309 m:

A335E, 320 m;

ASR3OT, 454 m;

A389, 719 m.
ABY51, 864 m;
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AbY64, 817 m.
Cruise 060 — AAG9RA, 352 m;
AGRO0, 480 n;
ATNE, 457 m;
AT, 719 m.
Cruise 066 — ATS48, 473 m;
ATE03, 405 m.
Cruise 069 — A8374, 718 m;
AR4L3, 900 m.
Cruise 075 — A9142, 730 m,
Cruise 079 — ADE1Z, 861 m;

AGBET, 710 m;
ABYO2_ 461 w:
ATU22, 498 m;

AQDRD. 680 m;
A2, TO0 me
AT036, T m;

ATHZE, B35 my ATESS, 86 m;

ABITI, 4M0 m; AR40Y 435 m;
AB151, H25 m.
ADRIT, TH0 m.

Station latitude and depth range — 23°470'S, 13°04,0E
to 33°38.0YS, 19°32,0'E, 435-900 m.

Distribution — This is the local representative ol the
Etmoprerus Tucifer group of lanlernsharks, which
usually has been ascribed to E, fpeifer but which is
probably not that species. It is the widest-ranging
member of iis genus off southern Africa. and occurs
[rorn Namibia to Mogambique. This survey recorded
it from south-west of Walvis Bay, Namibia to south of
Quoin Point, South Africa, in a regular series of
stations along the upper continental slope (Fig. 5c).

Classificarion — Comparison of specimens of this
lanternshark with the holotypes of E. brachyurus and
It lucifer and with recently collected material of E,
brachyurus [rom Taiwan suggest that it may not
belong to cither species, although il is & imember of the
fucifer group. As 1ls species name js uncertain, it 1s
here termed F. of. brachyuras, indicating morpholog)-
cal similarity to that species. Owing to the prominent
large linear denticles over its entire body that give it
the appearance of a carving or sculpture, it is here
named ithe sculpted lantemshark. Its classification will
be considercd eisewhere.

Emnopteries compagnoi Fricke and Koch, 1990 —
brown laniernshark

Eimopterus compagnoi — Fricke and Koch 1990:
2, Figs 1, 2a {off Capc Town, South Africa, 34°41'S,
18°37E, T depth).

Not Evmopterus gracilispinis — Krefft 1968b: 3,
Figs 2, 34, 4, 3a (ofl Urnguay).

Ermopterus gracilispinis — Karrer 1973; 199
(Seuth Africa, wost of Cape Town, 33734°S, 17°28°E,
440—488 m); Shcherbachey ef af. 1978: 136 {South
Africa, Agulhas Bank south of Plettenbarg Bay, 1000 m);
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Compagno 1984: 76 (South Africa); Compagno ef ol
1989: 28, ill. (southern Namibia to Cape Agulhas,
479-923 m).

Fimapterus spinax — Gilchrist 1922h: 45 (R.V.
Pickle #42, 33°32,00°8, 17°10,30°E, wesl ol Cape
Town, 763 m); Barnard 1925: 49 (off Cape Point,
763 m); Fowler 1936b: 80 (South Africa, off Cape
Point);, Fowlcr 1941: 251 (South Africa); Barnard
1847: 20, PL 3, Fip. 5 (South Africa, off Cape Point);
Smith 1949: 39, Fig. 51 (Cape Point. 732 m); Smith
1865: 59, Fig. 51 (Cape Point); Cadenat and Blache
1981; 39 (South Africa); Compagno 1984: 85 (Cape
Province, South Africa).

Spinax spinax — Norman 1935: 37 (South Alrica,
south-west of Cape Town, 34°08°S, 17°33°E, 402
7548 m).

Ermoprerus sp. — Bass er of. 1986a: 537, Fig. 5.16
(south-western Cape Province, northem Natal).

Africana demersal rawl stations (r = 22);

Cruise 0392 — A3356, 479 m.
Ciruise 046 — A4307, 495 m;
Cruise U4 — ASBGY, 703 .
Cruise (5% — A6854, 520 m.
Cruise (60 — AG9EG, 532 m,
ARSG0, 480 m;
ATUOLZ, ) m,
ATO24, B9 m,
AT036, 710 m;
ATHID, 719 m.
ATH48, 473 m.

A4310, 760 m.

AGIRT, T10 n1;
A6G99, 923 m:
ATO22, 498 m;
AT026, 717 m:
ATOF7, 903 m;

ABIES, GRO 11
AT, 668 m;
AT023, 700 m;
ATO27 900 m;
AY038, 917 m;

Cruise 066 --

Siation latitude and depih range — 33°18,6'S, 17°28,7E
t035°44.4°S, 19°12,2'E, 473-923 m.

Distribution — This lanternshark may be a South
Alrican endemic, with most of the records from the
cxtreme Western Cape, but with one possible record
off Plettenbery Bay. During the Africana surveys it
was cncountered at many stations, mostly offt Sal-
danha Bay and off the Cape Peninsula during Cruise
(60, but also south-west of Quoin Pomlt (Fig. 5d3.
Depths of capture penerally exceeded 500 . Catches
ranged from a few individuals to huadreds of speci-
mens. Afifeana has also collected this shark between
Cape Agulhas and Pori Alfred (Compagno et al. in
Prep.).

Classification — This large lanlernshark was, until
recenily, conlused with the Fastern North Atlantic
and Meditcrranean £. spinax (Linnaeus, 1758), and
the Western Allantic E. gracitispinis Krefft, 1968.
Comparison of a paratype of E. gracifispinis and E.
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spinax material with the present species convinced the
present authors that it did not belong to either specics.
In the meantime, Fricke and Koch {1990 described it
as E. compagnoi. kL 1s here termed the brown lanteim-
shark in reference to a field character that distinguishes
it Irom the blackish giant lanternshark, which was
often cavght in the same rawl. E. compagaoi needs o
be compared critically with the closely similar £ wni-
color (Engelbardt, 1912) from Japan and the recently
described E. litvirgvi Parin and Kotlyar, in Kotlyar
1990, from the Easiern South Pacific.

Efmopterus of. granulosus (Ginther, 1880} — giant
lanternshark

Probably not Spinax granulosus — Giinther 1880:
19, PL 2c (off Chile, 220 m).

Eermopterus grannlosus — Gilehrist 1922b: 49
(R.V. Pickie #86, 33°53,30°8, 17°25,00°E, west of
Cape Town, 983 m); Barnard 1925+ 49, PL. 2, Fig. 8
(off Cape Point, 4581 464 m); Smith 1949: 538, Fig. 50
{Cape Point, 366—1 464 m): Bigelow and Schroeder
1957 35 (South Africa, Natal coast, Yerror); Smith
1965: 58, Fig. 50 (Cape Point); Cadenat and Blache
1981: 45 {Cape ol Good Hope); Compagno 1984; 77
(Cape of Good Hope, South Africa); Bass ef af.
1986a: 535 (366-1 464 m ofl Cape Poinl, Weslem
Cape); Compagno ef al, 1989; 28, ill, (Capc
Colombine to Cape Point, 668-923 m); Tachikawa
et al. 1989: 235 (E. baxteri from New Zealand
synonymized with this species).

Spinax granulosus — Norman 1935: 37 (South
Africa south-west of Cape Town, 34°08°S, 17°33'E,
4027548 m).

Africana demersal trawl stations (n = 25

Cruise: 039 — A3342 Tad m; A3358, B26 m.
Cruise 046 — A4310, 760 m.

Cruise (150 — AS5249, 800 m; ASZ80, 780 m.

Cruise 54 — ASRGT. 763 m.

Cruige (99 — AORS2, 903 m.

Cruise 060 — AOYE7, 710 m; AGOEE, WX m:  AGPRD 6RO m:
AGQOD 03T M ATUZ, 668 m; ATOLL, 880 m;
AT, TR m; ATO24, 894 m; ATO2G, T17 m;
ATO27, 900l m; A7036, 710m; ATO37. 903 m;
ATOER, 917 m; ATO39, 719 m.

Cruise 066 — AT550, 9003 m; ATH35, 565 m.

Cruise 073 - A9030_900m; A9131, 825 m.

Starion latitude and deptk range — 31°35(¥S, 15°42.9'E
to 35°56,2°8, 19°22,0°E, 668-923 m,

Distribution — 'This I3 the largest and deepest-dwel-



4 South African Journal of Marine Science 11

ling lanternshark in the ares, which from the liteTature
was positively recorded from off the Western Cape
coast of South Africa. Africana encountered it in num-
bers from many deep demersal stations south-west of
Doring Bay to south-west of Quoin Point, South
Africa (Fig, Ga), but not elsewhere durmg this survey.
Most records are from deeper than 700 m.

Classification — This shark has usvally been ascribed
1o the South Amecrican Evmopterus granwlosus, but a
comparison of the holatype of E. granulosus with
material of South African “gramdosus” suggested that
the two are dislinct specics. Here, this species is
lermed the giant lanternshark {as distinguished from

the southern lanternshark F. granulosus), because.
adult females can exceed 800 mm TL. The giant'

lanternshark is relerred to £, of. granulosus as an
inlerim measure until its status can be determined. Tt is
very close to E. princeps Collett, 1904 of the North
Allantic und . baxreri Garrick, 1957 from New
Zealand, and it will be compared in detail with these
species elsewhere.

FEtmopterus pusilins (Lowe, 183)) — smooth
lanternshark

Acanthidium pusitium — Lowe 1839: 91 (Madeira,
IZastern North Atlantic).

Fiopterus pusilius — Kreift 1968a: 54, Pl. 3b
{Angola, 440-360 m, also spocimens from Madeira
and Japan): Bass ef «f. 1976: 23, Figs 16, 18b {contral
Natal, 274—421 m); Krefft 1980: 3 (Sowmh Atlantic
nccanie records, ineluding one about 1 700 km west-
south-west of Cape Town at 38°14°S, G1°15°E, 110-0m
in water approximately 2 700 m deep); Lleonart and
Rucabado 1984: 41 (central Namibia west of Walvis
Bay, 22°330°S, 12°58.1'E, 470—630 m); Allué er ai.
1984; 126 (ventral Namihia, 22°26,0°S, 12°48,0°E,
460-3502 m}; Compagno 1984: 82, ill. {(Angola,
Namibia, Scuth Alnica); Bass er al, 1980a: 56, Fig.
5.14 (Natal, 274—421 m}; Lloris 1986: 103, Fig. 30
(Namibia, north-west 1o west of Walvis Bay, 21°40'S,
12°40°E, 417421 oy, 22°29°S, 12°48'E, 460—502 m;
22°33°S, 12°58'E, 470-650 m); Turon et «f, 1986; 65,
U793, 2209, 295 {(Namibia from somth-west of Rocky
Point to off the Orange River mouth, 13 stations
from 19°43 0°S) 11°29,6°E to 28°47.6°S, 14°22 O’°F,
399-415 m) Compagnu et al. 1989: 30, ill, (off
Nuamibia and Cape Point, Natal and Mogamblqua
274708 m).

Africana demersal trawl stations (1 =9):

Cruise 039 — A3447, 431 m.

Cruise (059 — ARD49 425 m;  AGDS0, 473 m.
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Cruise 069 — AR3IT0, 40T m;, ARIT, 718 m, AS37Y, 490 m;
AR301. 462 m, AB39Z, 434 m: ARA09 435 m.

Africany pelagic trawl station {# = 1, Engels midwater
trawl c. 30 m off bottom):

Crmge 060 — AT029, 34°%47 1°5, 18°03, %K, 699 m.

Swation latitude and depth range — 23°19,1°S, 13°09.9E
to 34°47.1°S, 18°03,9°E, 407718 m).

Disiribution — The smooth lanternshark has a broad
range on the continenial slopes of most temperale and
tropical seas, with records from the Western Atlantic,
Central South Atlantic, the Eastern Atlantic from
Portugal and Madeira to Namibia, the western Tndian
Ocean off Natal, the Weslern Pacitic, and the Eastern
South Pactfic. Ofl southern Africa, it is known from
several records off Namibia and extends into the area
from Walvis Bay Lo the Orange River mouth. Africana
collected it in demersal trawls from south-west ol
Walvis Bay to south-west of Liideritz, most being be-
tween 400 and 500 m deep. In addition, Africana
caught two specimens in an Tngels pelagic awl off
the boitom south-west of Cape Point {the first Western
Capc record of this species), but not from any bortom
trawl station off South Africa (Fig. 6b). Krefft {1980
collected this species in the epipelagic zone in the
South-Ceniral Atlantic, far from land and over the
ocean basin, which suggests that F, pusifius may have
a broader range off scutherny Africa than more strictly
benthic or epibenthic lanternsharks,

Fuprotomicroides zomtedeschia Hulley and Penrith,
1966 — taillight shark

Euprotomicroides zantedeschic — Hulley und
Penrich 1966: 222, Figs 1-4 {west of Cape Town in
457—640 m in boitom trawl); Bass e/ af. 19762 50,
Fig. 32h (South African record); Krefft 1980; 7
(Western South Atlantic cast of Urngnay); Cadenat
and Rlache 1981: 113 (South Africa); Compagno
1984: 89, 1ll. {west of Capc Town); Bass er al. 19864;
37, Fig. 5.17-(Cape Town, south-west Atlantic);
Stehmann and Krefft 1988: 1, Figs 1-13 (redescrip-

tinn, east of Urnmm\. and west of t’"an.r- Town};

Comp*lnnu et af. 1989: ’54 ill. (off Cape Town}
Africana traw] stations: none,

Distribution —- The tatllight shark is currently known
only from two specimens [rom the South Atlantic.
The first was collected in g bottom trawl on the conni-
nental slope off Cape Town, and the sccond was
caught in a pelagic trawl near the surface in oceanic
waters cast of Uruguay. No material of this species
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Fig. 6: Africana demersal and pelagic frawl stations at which (&) giant lanternshark
{Efmopterus of. granufosus, r= 25), (b} smooth lantermshark {Efmnjurerus pusittus, n

= 10. including one from a pelagic trawl aff Cape Town), (c) velval dogfish
(Seyrtmodon squarmiosus, 0 = 2], (d) spotted spiny doglish {Squalus acanthizs,
n = 108) wera taken, 1986—1990
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rumed up in Afidcana bollom trawls in the area, nor
was it caught in epibenthic pelagic trawls during
Cruise 060 off the Western Cape. It could be an
epipelagic or mesopelagic species that was accidentally
caughl on or near the bottom off Cape Town, and not a
shark of the deep slopes.

Scymnodon squamnulosus (Giinther, 1877) — velvet
dogfish

Centrophorus squamuiosus — Glinther 1877: 433
{Japan, 631 m). '

Scymnodon squarmlosts — Yano and Tanaka 1984:
352, Fig. 8 (Japan, Ausiralia, Surinaite 5. obscurus
from Eastcrm Atlantic a junior synonym); Compagno
et al, 1989: 32, il. (Namibia, Nautal, 430200 m}.

Zameus squardosis — Taniuchi and Garnick 1986
129, Fig. 3 (review of distribution, Japan, Okinawa
Trough, South China Sea, New Zealand, Ausiralia,
Durban, South Africa, tropical East and South-Central
Adlantic, Surinam, French Guiana).

Cenfroscymnus ohscurus — Vaillant 1888 67, P1. 2,
Fig. 2 (“Cotes du Soudan™, 1 400-1 435 m}); Bass er
al. 1986a; 53, Fig, 5.7 (Durban).

Scymnpodon Pobscurus — Bass ef ¢l 1976: 35 (from
stomach of sperm whale harpooned 112 km south-east
of Durban, Natal),

Scymnadon obscurus -— Krefft 1980; 3, Fig. 1 (South
Atlantic and North Atlantic off Cape Verde Is.}; Allué
et al. 1984: 126 {northern Namibia off Cunene River,
17242, (¥5, 11°20YE, 430-520 m); Compagno 1984
08, ill. {cast coast of South Africa); Lloris 1986: 109,
Fig. 33 (Namibia north of Walvis Bay, 17°42'S,
11%20°E, 430-520 m; 1994478, 11°30°E, 615 m;
217368, 12°34°T:, 542 m); Toron et al. 1986: 66 (cen-
tral Namibia [rom north-west of Walvis Bay to south-
west of Liideritz, 4 stations from 21°36,5'S, 11°34,6'E
1027°29.6'S, 14°18,7'E, 421-651 m).

Africana demersal iraw] stations (n = 2}
Cruise 06Y; ABYT4, 718 m; AR413, 900 m.

Station laiiude and depth range — 23°47.0'5, 13°040E
o 26°43,6°%, 13°36.0°E, 718900 m.

Distribution -— The velvet doglish has a wide range in
the Western Atlantic, Eastern North Atlantic [rom
[celand to Senegal, South-Central Atlantic, southern
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Africa off Namibia and possibly Natal, and the
Weslern Pacific. There arc relatively few records
along the west coast of southern Africa, and these are
[rom south-central Namibia from north-west of
Walvis Bay to south-west of Liideritz. The present
survey penerated only two records in the area from the
deep slope south-west of Walvis Bay and south-west
of Lideriiz (Fig. 6¢), each with a single specimen
among other, more numerous sharks. The species was
not canght in demersal trawl siations from the vicinity
of the Orange River southwurds o off Cape Agulhas,
suggesting that 11 is rare or possibly absent at lcast on
the bottom off the west coast of South Africa. Speci-
mens recorded by Krefft (1980) from pelagic trawls
off Uruguay, the Cape Verde Islands, and the central
South Atlantic in oceanic waters suggests that this
species is partly epipelagic, as is Emmoprerus pusillus,
and not restricicd to the slopes, and that it conld occur
more widely in the area. Partly digested specimens
from the stomach of a sperm whale harpooned off
Durban are ihe only record of this specics from the
east coast of South Africa.

Somniosus cf. microcephalus (Bloch and Schneider,
1801) — Greenland shark

Squalus microcephaius — Bloch and Schneider
1801: 135 (*'habitat m mari glaciali”, = Arctic seas).

Somitiosus microcephalus — Bass er al. 1976: 43
{32755, off Cape Columbinc, 677 m); Compagno
1984: 103, ill. {Cape Columbine, South Africa); Bass
et al. 1986a: 60, Fig. 5.23 (Cape Columbine); Francis
et af. 1988: 401 (Cape Columbine, discussion of
southern hemisphere records, possibly S. pacifirus);
Compagno et al. 1989: 32, ill. (Cape Columbine);
Compagno 1990: 84, Fig. 2 (Cape Columbine speci-
men, discussion of southern hemisphere records).

Africana demersal traw] stations: none.

Distribution — This shark is known only from a single
large individual caught by a commercial trawler off
Cape Columbine and mounted in the Souwth African
Muscur., Africana did not encounter young or adults,
and its distributional statms in the area Temains nncer-
tain,

Squalus acanthias Linnaeus, 1758 — spotted spiny
dogfish

Squalus acanthias — Linnaeus 1758: 233 (“Habitat
in Oceano Europaeo.y; Gilchrist 1922b: 45 (R.V.
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FPickle #341, 26°42,15'S, 14°10,200'E, west of
Lideritz, Namibia, 366 m; common in deep water off
Tablc Bay); Bamard 1923: 47, Pl. 2, Fig. 7 (Table Bay
and Nata] Coast); Norman 1935; 36 (South Africa,
west of Cape Town, 33°53°S, 17°38'E, 310 m};
Fowler 1936b: 69, Figs 19-20 (South Africa); Fowler
1941: 257 (South African records); Smith 1949: 61,
Fig. 64, 36" individual (Atlantic coast of southern
Africa); Bamard 1947: 20 (Table Bay and Natal);
Bigelow and Schroeder 1948h: 455 (South Africa);
Bigelow and Schroeder 1957: 31 (South Africa):

Smith 1965: 60, Fig. 64, 36" individual (southern’

Africay; Day et al. 1970: 89 (False Bay, Beira—Walvis
Bay, >30 m); TPenrith 1978: 182 (Porto Alexandre,
southern Angola?); Van der Elst 1981: 61 (in part, not
figure, possibly = §. megalops: Saldanha Bay to Port
Elizabeth); Bass ez al. 1976: 13, Figs 6a, 8e—g, 9, Fl. 1
{west of Cape Town, 494 m, possibly not present off
Nammibia, possibly off Eastern Cape, Porl Elizabeth,
but not commen if present); Cadenat and Blache,
1981: 47 (South Africa); Compagno, 1984: 111, ill.
{Cape coast of South Africa); Bass e af. 1986: south-
em and south-western Cape, cast to Port Elizabeth);
Lloris 1986; 110, Fig. 34 (South Africa between Port
Nolloth and Orange River mouth, 29°43°S, 14°52'E,
386—401 m};, Turen ef ql. 1986: 173, 229, 295 (central
Namibia and South Africa from Walvis Bay to just
south of the Orange River mouth, 16 stations from
23°27,0°S, 13°18,5'E to 29°40,4’S, 14°45,5'E,
165—-458 m}); Van der Elst and Vermeulen 1986; 7, ill.
(St Helena Lo Algoa Bay, to 800 m); Van der Elst
1988: 76 {in part, South-Weslemn and South-Eastern
Capc); Compagnoe er af. 1989; 22, ill. {Port Nolloth to
Cape Point, South Alrica, possibly Eastern Cape and
Matal, 124—-515 m).

Squiclus acanthias africana — Myagkov and Kondy-
urin 1986: 5 (28°S, 17°E, “Wolffish Bay™, but co-ordi-
nates ‘indicaie Port Nolloth, South Africa, rather than
Walvis Bay).

Arvanthias vulgaris — Bleeker 1860: 57, 79 (Cape
of Good Hope, skin from large specimen 670 lines
long}; Thompson 1914; 148 (Cape seas, South Alrica,
in part?).

A2336, 204 m.
ALTE2, 353 m, AZTE3, A0

Cruise 028 — A2335, 194 ny;
Cruise (33 — A2777, 195 m;
AZTE4, 201
A2805, 121 m;
MA3324, 230 my;
AZ357 515 m;
A3372,231 m;

A28, N9 m,

AZISZ, 245 m; A335S, 212 mi;
AZ3e0, 47wy AISET. 272 m;
A3IE0, 139 m: AZ3RY, 213 g

Cruise (K9 -

AZLTEO, 364 m; AZTRE. 260 m;

Compagno et al.: §A West Coast Distribution of Demersal Chondrichthyans 67

A3IRD 244 1y

AZ38H, 308 m:

ATINS 299 m;

A3428, 235 m;

Cruise 46 — A4326, 300 m:
: A4320, 335 m;  A4335,270m;

A4351, 215 m; A4368, 330 1m;

A4384, 374 m: A4385. 375 m.

Cruige 050 — AS239, 232 m: AS240, 173 m;
AS250,370m;, AS5S252, 424 m;

AF256,296 m: ASZ257,277 m;

ASZ61. 166 m; AS262 226 m;

AS293, 100m; A5298, 170 m;

AS309, 215 m; AS3ID, 216 m;

A5324, 183 m; A5325, 184 m;

A5336,217 m; AS3IO, 190 m.

Cruise 034 — AS889,275m; A5890, 270 m;
A3910, 115 m;  ASD30, 107 m:

A5940, 282 m; ASMA 34| m:

AS930, 222 m.

Cruise 039 - — AGR2, 296 m,
AGER6, 356 nu

AGIE, 95 m;

AH942, 156 m;

AGGTM 189 m;

Cruige O60 — AT00), 254 .
Crise 069 — AB325, 28 m;
AB320, 343 m:

Cruise (075 — A0033, 284 m;
AQ1S0, 351 me

Cruise 079 — AD7T1, 1532 m;
AGRZL, 227 m:

ADE25 442 m;

AS383, 271 m:
A33ED, F45 m;
A3401, 294 m;
A3429, 365 m.
A4327, 285 m;

AZ3IRT, 281 mu
A3300, 362 n;
A3427, 199 m;

A4328, 300 m;
A4346, 124 m;
A4383, 372 o

A4, 252 m;
A5255, 217 mi;
A3239 264 m;
AI241, 152 ;
ASIOR, 377 nyg
ASIE, 172 m;
A3 I8E m;

A7 83 m;
AI936, 306 m;
A5944, 270 m:

AGRI, 276 ny;
ABYG, 199 m;
ARGIZ, 184 m;
MAOD54, 224 m;
AROTY, 243 m;

ABROS, 292 m:
A6902, 104 m;
AGD15, 131 m;
AGYT0, 323 m;
AGDYE, 250 m.

AB329, 265 m;
AB342, 200 m,
A9053, 121 m;
AS9154, 372 1,
AGRIEG, 313 m;
ABRZZ, 207 m;
AYR2D, 238 m.

AB3ZE, 288 m;
AGT16, 113 m; -

AQZTY, 224 m:
AOB2E 288 m;

Station latitude and depth range — 28737 8'S, 15°41 8'E
Lo 34°06,0¢S, 17°50,9°E, 83—-515 m.

Distribution — A problem in interpreting previous
work on the distribution of spiny dogfish (genus
Squalus) in the area is that, until the prescnt survey,
only two species were generally recognized on the
waost coast of southern Africa. Squalus acanthiar is
distinctive and was oflen (but not always) correctly
identified by previous authors, but the other species, 5.
megalops and 8. cf. mitsukurii, were usually not dis-
tmguished from each other. During the PIESCTIE Survey,
the threc species were common In the area, afbeit with
ditfcrences in distribution palterns, and two or three
species could oceur in the same trawl. Moreover, mixes
ot similar-sized young of the large S. cf. mirsukurii
and adult and subadults of the small . megalops in
the same haul necessitated careful sorting to distin-
guish the two. This makes various literature records of
spiny degfish from the area suspect unless sufficient
evidence in the form of morphomeirics, good illustra-
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tions of local material, or adequate descriptions were
provided to differentiate (hese species.

The spotled spiny dogfish is a wide-tanging cool-
temperate, active, epibenthic shark of the continental
and insular shelves and uppermost slope, with a bipolar
or amphitemnperate distribution in all seas. Populations
exist in the North Atlantic, off the Atlantic and Pacific
coasts of South America, off southern Alrica from
Angola to Natal, the Western South Pacific, and the
North Pacitic.

O the west coast of southern Africa, the spotted
spiny dogfish is apparently an offshere specics of the
outer shelf and upper slope, although it has been

recorded inshorc from False Bay (possibly as a mis-

identification of 8. megalops?), There is a record from
Angola which requites confizmation, as do more recent
nominal records from central Namibia. During this
survey, Africana collected it jusl north-west of the
Orange River in Namibian waters and southwards
along the continental shelf and uppermost slope of
South Africa 1o west of the Cape Peninsula (Fig. 6d).
The species was not collected farther south-east to
Cape Agulhas (unlike the other two specics), and did.
not show up off Walvis Bay and Liideritz on Nami-
bian stations, Depths where S, acanthias was collected
were mostly between 150 and 400 m deep; the species
prefers somewhat deeper water than 8. megalops and
shallower than §. ef. mitstskurii. A latitude-depth summer-
winter plot (sec Fig, 19a) reveals a loose scattering of
records, with no obvious aggregations or summer-
winter movements in the area. The spotted spiny dog-
fish appears to be less abundant than its two congeners
in the area, in terms of both records and numbers of
individuals caught at each station. Records of this
species {rom the Eastern Cape and Natal will be dis-
cussed by Compagno ef . (n prep.).

Squalus megalops (Macleay, 1881) — shortnose
spiny dogfish

Acanthias megaiops — Macleay 1881: 303 {‘Port
Jackson™, = Sydney Harbour, New South Wales,
Australja)

Avanthias blainvillei — Gilchrist 1902: 165 (South
Africa, Cape of Good Hope, in part?); Thompson
1914: 149 (Cape seas, South Africa, In part?); "Day
ef @l. 1970: 8Y (in part?, False Bay, Beira—Walvis Bay,
=25 m).

Squalus acutipinnis — Regan 1908a: 248, PL. 37
{Natal, Maurijtius, Table Bay, Cape of Good Hope);
Regan 1921: 412 (Natal); Bamard 1925, 48 (in part,

Table Bay to Natal, probably including S. cf. mit-
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sukurily; Norman 1935: 37 (South Africa, west of
Cape Town, 33°48°S, 17°33’E, 311 m; 34°00°S,
17°38°TE, 210-173 m); Barnard 1947: 20, PL. 3, Fig. 4
(South Africa); Krefft 1968a: 51, Pl 3a (Namibia,
inside Walvis Bay, 6 m: also South African type series
[rom Bird Island, Eastern Cape, Table Bay, and Cape
of Good Hope); Karrer 1973: 196 (Namibia, north-
west and south-south-west of Walvis Bay, 22°40°S,
13°08°E, 270-275 m; 24°20'8, 13°55°E, 270280 m).

Squalus fernandinus — Gilchrist 1922b: 48 {in part,

.cast Coast of South Africa, probably including §. ef.

auitswbrify; Von Bonde 1923: 5 (in part, South Afnica,
68—176 m. probably including §. mepalops); Fowler
1936b: 71 {m part, South Alrica); Smith 1949; 60 (in
patt, Squalus acutipinnis and 8. miegalops In syn-
onymy, southern Africa); Smith 1963: 60 (in part,
Squalus acutipinniy and S, megalops in svnonymy,
southem Atfrica),

Squatus megalops — Bass er al. 1976 16 (Namibia
o southern Mogambique, S0—450 m); Van der Tist 1981:
62 {in part, possibly not ill., Namibia to Mogam-
bique}; Compagno 1984: 118,111, (Namibia, South
Africa, Mocambique); Bass ef of. 1986a: 62, Fig. 5.26
(Namibia, Alpoa Bay ro Natal); Van der Tlst and
Vermculen 1986: 8, ill. (Namibia to Natal, to 730 m);
Seret 1987 1 (olf Tulear, Madagascar, 425-500 m);
Van der Elst 1988: 77 (in part, possibly not ill.,

‘Narmibia to Mogambique); Compagno ef af. 1989: 22

ill. (Namibia to northern Natal, close mshore o 450 m).

Squalus acanthics — Smith 1949: 60, Tig. 64, 18"
mdividual (in parl, Atlantic coast of southern Alrica);
Smith 1963: 60, Fig. 64, 18" individual (in part,
Atlantic coasi of southern Africa); Van der Elst 1988:
76 (in part, figure possibly = §. megaiops).

Sqgualus p:obarmi — Myagkoy and Kondyurin
T1986: 10, Figs e, g, i {of’ Cunene River, Angola).

Africana demersal (v = 226) and Engels pelagic (7= 4)
trawl stallons:

Cruise 028 — A2226, 174 m;
A23R2, 176 my
AZ3T1, 250 m;
Chruise 033 — A2745 198 m;
AZT4R, 236 m;
ATTRQ 235 m:
AZT764, 160 m;
AXTET. 213 m;
AXVT0, 200
AT 138 me
AZIRT, 342 m;
AZR3Z9, 231 m;

AZZ3], 162 m;
AZ3G3, 200 m;
A2373, 284 m.
A2T46, 182 m;
AZTH0, 192 m;
AT, 1539 m;
ATTER. 163 m;
AZT6R 175 m;
AJTTR 154 m;
A2TTS. 144 me
AZTER, 200 m;
AZR41, 207 m:

AZII, 165 m:
AZ364, 203 ou

AZTAT, 202 my
AZTFSL, 238 m;
A2763, 161 m;
AZTO6, 170 m;
AZ7e9, 201 m;
A27T3, 159 m;
AZTAA, 291 m;
AZBOY, 123 m;
AZRA2, 200 my
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Cruize 039 —

Cruese (Mo —

Cruise 050 —

Cruise 054 —

Cruise 59 —

Cruise 000, demersal — ATO45,

Cruise 069

Cruise 073
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A2843, 202 m.
A3525, 225 m;
AR 1T m;
AJZ32, 18% oy
A3336 169 m;
A3339, 200 my
Ad344, W m;
A3390, 362 m;
A3403, 236 m;
A3426, [32 m;
A34I0, 217 m.
A4ZER, 190 m;
A4201, 217 m;
A4204, 160 m;
AA297 1’0 m;
A4300, 1535 mn;
A4303, 206 m;
A4362, 219 m;
AJX27, 173 m;
ASZ3L, 169 m;
A3234, 13T m;
ASZ3T, 135 m;
A3255, 217 m,
ASZ59, 264 m;
AR, 175 m;
AS303, 270 m;
ASRO 215m:
A321, 200 m,
A5324, 183 m,
AS851, 181 m:
ASES6, 222 m.
ASE39, 13T 2
ASB6S, 230 m:
ASRRY, 273 m;
AS93T, 192 my,
AJY43, 341 m,
A3951, 270 m.
ABE3T, 171 m;
ARBAD, 175 m;
ABB45, 170 m;
AnB48, 228 m;
ABES3, 251 m;
AORT3, 256 m;
ABYII, 191 m;
AR941, 168 m;
ARG, 170 m;
AGS30, 223 m;
ALDGT, 286 m,
AGHT0, 323 m.

AT048 157 mi:
ATOSL, 157 m.
ABR3S, 169 m;
AR421, 190 m;

- ABR93, 181 m;

43336, [B7 m;
AJ329. 157 m;
A3333, 171 m,
AJ33T7, ET4 m;
A3340, 230 m;
AJ3355, 212 m;
A3401, 294 m,
AJ3404, 208 m;
A3427 199 m;

A48 170 m;
Ad4202, 235 m.
A4205 230 m;
A4298 135 m;
Ad4301, 151 g
A4304, 240 m;
A4369, 330m;
AS228, 230 m;
AS232 153 m;
AD235, 186 m;
AF23R 160 m;
AD25T, 27T m;
AS2H1 160 I
AS2UT. 165 m;
AS304, 270 m;
Ad3I9, 185 my
A%322, 200 m;
ADd325, 184 m,
AR5, 170 m;
ADBIY, 190 m;
ATRE3, 174 m;
ASEAG, 224 m:
A9, 460 m;
A5G40, 282 my;
AS045, 205 m;

ABE38, 206 m;
AGR4L, 161 m;
Asgdn, 176 m;
AB8SL, 174 my
Anial, 196 m;
ABRTI, 203 m;
AGY34, 186 m;
ABG42, 136 m;
ABY54E, 224 m;
AGDAD, 198 m;
ARSHE, 245

AX327 173 m:
A3330, 139 m;
A3, 148 m;
A3338, 200 m:
A3343, 172 m;
A33EY, 345 m;
A3d2, 262 m;
A3425, 175 m?
A3428, 255 m;

A4200, 170'm;
A4293 175 m:

A4296, 165 m:.

A4200, 145 m;
AA4302, 175 m;
A4357 163 m;
A43H0, 295 m,
AS230, 220 m:
AS232, 133 m:
A3236, 167 m:
A3254, 265 m;
AS258, 236 m;
AS263, 162 m;
AFX0 173 m;
ASF03, 266
AJAM, 179 m;
AS323, 204 mg
AS326, A m,
ASES5, 200
ASESE, 117 ;3
ASE64, 205 m;
AFRVENTIm;
ASYIZ, 329 m;
A541, 235 mi;
AJOF0, 222 m;

AGRAG, 203 m;
ABR44, 158 m;
ABRLT, 230 m:
AGRSZ, 18O o
AGBSY, 7T m,
AGS0L, 199 m,

A6930. 175 my

AGM3, 1TV m;
ABYSE, 238 m;
A0961, 209 my;
AH964, 257 m;

156 m. Engels pelagic —

ATG, T58 m:

AR3T2, 205 m;
AR422, 199 m.
AS000, 242 m;

ATOS, 157 m;

ARID4, 185 m;

ASON2, 238 my

Cruise 079 —

ASGL2, 234 m;
AQMS, 184 m;
ADDE, 127 mg
ABG2Z, 186 m;
ADD34, 187 g
AS(GY, 227 m;
AD122, 185 m:

A9124, 188 m;

AD131, 227 m;
A9140, 350 m;
A9T95, 182 m;
APROZ, 195 m;
AGR1S, 240 m;
ADEZ0, 218 m;
AQR24, 288 m;

ADDTE 238 m:
AYDLE, |74 m;
A9, 154 m;
AY023, 158 m;
AQQRS, 168 m;
ADOR1, i35
ADI23 177 m;
AD125, 18] m;
ADI32, 220 m;
ADL44, 253 my
AGEOL, 213 m;
AUR03, 189 m;
AORLE, 315 m;
ADR21, 227 m;
AYE2Y, 238 m.
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AGD14, [T m;
ASOLT, ¥52 m;
AGGZ0, F30 m;
ASD24, 23 m,
AYEE, 218 m;
ADIRZ, 173 m;
AREZ3, 17T m,
AGT2A 211 m;
ADL33, 248 m;
AQ146, 280 m.
ASEOL, 191 m;
AQRN4, 191 m;
AGEI9, 224 m;
ADEX2 207 m;

Station latitude and depth range — 23°35,3°S, 13°490E
to 36°06,8°S, 19°50,7E, 77—-460 m.

Distribution — The shortnese spiny dogfish occurs
off southern Africa from Namibia to Natal and possibly
Mogambique, and also i the Eastern North Atlantic,
weslern Mediterrancan Sea and Western Pacific. It is
the smallest and most abundant dogfish in the area,
but confusion with other species in the literature makes
its published distribution sketchy at best, During the
survey, Africana made a few bottom trawl stations that
reported this species from south-west of Walvis Bay to
the Orange River mouth in Namibia, but most of the
records are from south-wesl of the Orange River south
along the outer shelf and upper slope of South Africa
to south of Cape Agunlhas on the edge of the Agulhas
Bank (Fig. 7a). Depth of capture of 5. megalaps aver-
aged less than its congeners. The map and a latilude-
depth summer-winter plot {(see Fig. 19b) show a dis-
tinct bimodal clumping of the records in the north on
the outer shell and upper slope between Port Nolloth
and Doring Bay, and in the south from Cape Point
southwards Lo Cupe Agulhas, but is not informative of
seasonal movements.

An mteresting facet of the distribution of this dog-
fish came to light during a series of four stations with
the Engels pelagic rawl during Africana Cruise 060.
These were on the outer shelll soulh of Quoin Point,
with a bottom depth of 157158 m and co-ordinates
of approximaiely 35°05'S, 19°23'W, Stalions wore
conducted from the swface to near the bottom, and in
all cases brought up large numbers of newborn 5.
megalops along with a few adults {mostly males). This
sugrests that the outer Agulhas Bank may be a pupping
-ground for the species, and that the young are pelamic
and active from the surface to near the bottom,

Classification — The skotchily described Squalus pro-
batovi from off the Cunene River, southern Angola,
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w e 7§ A" -

Fig. 7: Africana demersal and pelagic trawl stations at which (a} shortnose spiny dogfish
(Sgualus megalogs, i = 230, including 4 pelagic Tawls), {b) shortspine spiny doglish
(Squalus cf. mitsukuri, n = 173), (c) sixgill sawshark (Plofrerna warreni, n=1),

{d) thresher shark {Alopias vulpinus, 7= 1) werea taken, 1986—1990

g9
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may teler to this species, because it is said to be adult
at 34 cm (Myagkov and Koundyurin 1986). Members
of the §. megalops group from southern Africa need to
be critically compared with thosc from the Western
Pacific and Eastern North Atlantic. Some anthors have
ranked the southern African representatives of the
megatops group as a separate species, S. acutipinnis,
but most anthors consider it a synonym of 8. megalops,
following Bass et al. (1976). Mufioz-Chépuli and
Ramos {1989b) discussed the classification of 8. mega-
{ops in the Eastern Atlantic, and presentéd northern
range extensions of the species from Mauritania to
Portugal and {rom the Western Mediterranean.

Sgualus of, mitsulurii Jordan and Snyder, 1903 —
shortspine spiny dogfish

1Squalus mitsukurii — lotdun and Snyder, in Jordan
and Fowler 1903: 629 (Misaki, Japan); Compagre 1984:
121, ill, {east coast of South Africa, Mogambique);
Bass er ¢l. 1986a: 62, Fig. 5.27 (Algoa Bay to tropics);
Compagno et af, 1986: 22, 11, (Namibia to Nalal,
159—-552 m).

Sepuerlus acuripinnis — Thompson 1914: 152 (Cape
scas, South Africa, in part?); Bamard 1925, 48 (in
part, Table Bay to Natal, probably including 5. mega-
lops).

Y eanthias blainvilfe — Risso 1826: 133, PL 3, Fig.
6, also plate legend, p. 478 as Acanthias blainvillii,

Acantfiias blainviffei — Bleeker 1860; 57, 80 (Cape
of Good Hope, skin from large specimen 635 lines
long)y; Gilchrist 1902: 166 (South Africa, Cape of
Good Hope, in part); Thompson 1914: 149 (Cape
seas, South Africa, In part?).

Squalus higinvillei — TPaoll 1951; 59 {Angolan
records; specimens from off Rocky Point. northern
Namibia, 19°52°§, 12°20°E, 220 m possibly this
species or 5. megalops); Bass ef al. 1976: 15 (in part,
Beira 10 Algoa Bay, 50-740 m, probably including
two species); 7Penrith 1973: 182 {Baia dos Tigres,
southern Angela, identity wuncerfain); Llconart and
Rucabado 1984: 40 (central Namibia norih-west of
Walvis Bay, 4 stations from 21°03,9°S, 12°58,9°F to
22°18,2°5, 13°07.1°E, 180-305 m. including §. mega-
fops?y, Alué er af. 1984 125 (north-central Namibia
from the Cunene River to north-west of Walvis Bay,
18 stations from 17°30,0°S, 11°32.0°E to 22°03.0°S,
13°12.0°F, 70360 m, including S. megalops?); Lloris
1986: 112, Fig. 35 (Namibia, Angolan border io off
Walvis Bay, 187125, 11°30°E, 273-300 m; 22°18'S,
13°07°E, 240 m; 22°57'S, 13°04°E, 400-500 m);
MMaron et of. 1986: 36, 66, 174, 230, 205 (Namibia
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and South Afnica from the Cunene River to just south
of the Orange River mouth, 84 stations from 17°29°§,
11°23°E 10 29°47 0°8, 14°37,5°E, 24—615 m, iikely to
include specimens of S. megalops as well as 3. cf.
mtsukurii).

Squalus fernandinus — Gilchrist 1922h: 48 (in part,
cast coast of South Africa); Von Bonde 1923: 5 (in
part, South Africa, 68-176 m}; Smith 1949: 60 (in
pari, southern Africa); Bigelow and Schroeder 1957
32 (South Alrica, in part?),

Africana demersal trawl stations (z = 173):

Cruise 028 — A2367, 497 m;
Croise 033 — AZTE3 301 m;

A23T74, 307 m.

Croge 039 — AZ33E, 200 m;

Cruise (6 -

Cruise 350 —

Cruise 054 —

Cruise 059 —

A334K, 456 m;
AISSY, 315 m;
A3361, 500 m;
AJSRL, 213 m;
A3JJEE, 308 m;
A3305,200 m;
A3400, 312 m;
A3403, 236 m;
A3429, 365 my;
A4303, 490m;
A4335, 270 m;
Ad363, 432 m;
A4371, 368 m;
Ad382 233 m;
Ad385, 335 m;
A4389, 176 m,
AS228, 230 m;
A%250, 370 m;
AS2E5, 217 o
A58, 236 m;
AS207, 105 m;
A5303, 270 m;
ASIR, 37T m;
ASXIE, [72m;
AST21, 200 m;
A3324, 183 m;
AS330, 217 m;
5863, 174
ASET4, 240 m;
AS880, 234
ASEY], 368 m;
AS936, 396 m
A35941, 235 m;
ABBIT, 171 m
AbR4T, 230 m;
AORET, 289 my;
AREYS, 292 m;
AB933, 191 nyg
ABDSE 224 m;
ABDID, 223 m;

AZTRG, 364 M.
AR, 2 m;
A3351, 430 m;
A3359, 350 m:
AJ362, 398 m;
M3I383, 271 m;
ARG, 345 m;
A7, 443 m;
A3A07, 294 .m;
AJd04, 208 m;
A3430,217 m;
A4307, 495 m;
Ad4339, 417 m;
A4368, 480 m;
A4372, 360 m;
Ad383, 372 m;
A4386, 380 m,

AS229 450 m;
A5251, 430 m;
AS2R06, 296 m;
AS02, 226 m;
AJ208, 170 m;
AS304, 270 m:
A5, 215 m;
AS5319, 185 m;
AS322,209 m;
AS325, [B4m;
AS337, 199 m.
ASBG6O, 224 1m1;
AS¥TS, 274 m;
ASEB9, 275 m;
AJE9Z, 380 m;
AS939, 400 m,
ASU43, 34 m;
AREIE, 206 m,
AGH4E, 228 m;
AGRRE, 437 my;
ABKDE, 356 m;
A0934, 156
AGYSS, 393 m;
AB%50, 198 m.

A3340, 230 iy
A3335 212 ne:
AJF60, 379 m;
AJ380, 159 m,
AJ3RT, 28] m;
AT300, 362 m
AJ398, 4535 m;
A3402, 262 me:
A34ZE, 235 m;
AZ46R, 411 m.
AA4325, 230 my;
A4362, 210 m;
Ad3649, 330 m;
A43T73, 461 m;
Ad3s4, 374 m;
Ad4387, 469 m;

AS2H0, 220 m;
AS254, 265 my
AJ2ST, 277 m;
AS5286, 591 m;
AS200, 173 m;
AD305, 266 m;
AS3, 216 m;
AS320, 179 m;
AS32Y, 204 m;
A35326, 204 m;

ASET3, 285 my
ASRTT. 257 m,
ASBES0, 270 m,
A5G35, 454 m;
ASH0, 282 m;
AS946, 205 m.
A6R39, 203 m;
AGES4, 520 m;
ARS8, 276 m:
AORYT, A% m;
ARG, 175 m;
AH95E, 238 m;
AG961, 209 m,
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AG96T, 286 m:
ABYFT, 243
Cruise 060 — AG9RS, 247 m;
ATU22, 498 m;
Crujse (69 — AR3IZ0, 345 m;
AB348, 425 m;
AR359, 174 m;
Cruise 075 — AQDE'?, 438 m;
AD06T, 183 my
AU23, 177 m;
A9131, 227 m;
Af144, 253 m:
Crodse 079 — A9SO0, 213 m;
AGROZ, 189 m;
ABEL0, 265 m;
AGRIR, 230 m;
ADB24, 288 m;
AQ330, 234 m.

AGHTE, 250 m.
ABSE6, 552 m;
ATOIS, 499 m.
AE34Z, 200 m;
AR3ST, 426 m;
AL, 39T m.
AQDZE A0 m;
A9068, 218 m;
A9124, 188 m;
A9138, 465 m;
AD144, 280 m;
ADROL, 194 my;
ASR04, 191 m;
AQRLE, 240 m;
ABB2L, 227 my;
AUR2E 442 m;

AGH90, 480 m;

AR346, 327 m;
AB3ST. 297 m;

AS03G, 402 m;
ADEI2 185 m:
AQI2Y, 345 m;
AD139, 4871 m;
AY154, 37 m.
AGRN2, 195 m;
AYBY, 178 m;
AGRI6, 315 m;
AYE22, 207 my;
AQ829, 235 m;

Station latitude and depih ronge — 27°40,3°S, 14°36,8°E
10 35°59.4°S, 20°00,6'E, 159-591 m,

Distribution — In addition to the small Squalus
megaiops, a large, deeper-dwelling, superficially suni-
lar dogfish 1s widespread otf southem Africa and may
range from Angola to Mocambique. It is a member of
the Squalis blainvillel species group, but its distribu-
tion north of seuthern Namibia is unclear becanse ol
confusion with S. megafops. 1t is impossible to evalu-
atc Namibian records of what may be this specics, ex-
cept for those collscted by Africana during the presemt
survey and which were very few and localized on the
uppermost slope west and north-west of the Orange
River. Most records of the species are from the outer
shelf and upper slope of South Africa, extending from
the Orange River southwards 1o south-south-west of
Cape Agulhas (Fig, 7b). Most of the records are clumped
between Cape Columbine and the Orange River, and
they are sparser from Saldanha Bay southwards. Depths
for the species averapge greater than for the other two
Squealus spp., with most records between 130 and 500 m.
A latitude-depih summer-winter plot (see Fig. 19¢)
does not suggest strong trends for seasonal bathy-
metric and latiludinal movements,

The specics is very common offshore on'the upper-
most slopes of the west coast of South Africa, at depths
equivalent to those at which small Centrophorus, pur-
ticularly C. granulosus (C. “wvaro™) and C. moluc-
rensis, are abundant off Natal. The scarcity of small
Centrophorus om the uppormost shelf off the Western
Capc suggesis that. for some reason, they are largely
replaced by Squaius there. Off central and northern
Namibia, Centrophorus are more common, but as in
Nalal, large offshore Squalus of the 8. blainvillel
group oceur at the same depths.

ABBOY, 257 my  AGYTD, 323 m;

1994

Classification — Using the criteria of Chen et af.
(1979, the present southern African species, oflen
termed Squalus fernandines or . blginvillei in the
tocal literature, 18 closc to §. mitsuknrii Jordan and
Snyder (1903) from the Western Nerth Pacific rather
than §. blainvillei Risso (1810). However, Mufioz-
Chépuli and Ramos {1989b) suggested that the large-
spined, high-finned, heavy-bodied shark termed
8. blainvillei by Chen et al, (op. cit.) may be an un-
described species, and that Risso’s (1826) Acanthias
Blainviile from the Mediterrancan is a shori-spined
dogfish very close to and possibly identical to S, mit-
sukurii from Japan. The large short-spined dogfish of
southern Africa may also be referable to the true S.
bfainvillei, but, unil further comparisons are made of
mitsukurii-like dogfish from southern Africa and else-
where, the name Squalus of, mitsukurii is provisionally
assigned lor this species, following Bass ef af. (19864}
and Compagno ef al. (1989),

FAMILY OXYNOTIDAE — ROUGH SHARKS

Oxynotus shubnikovi Myagkov, 1986 — flatiron
shark

Oxynotus shubnikovi — Myagkov jn Gubanov er
al. 1986: 171, Fig. 59 (17°48'S, 11°36'E, south-west
of the Cunene River mouth, northern Namibia, 7
depth}.

Oxynotus centring — Barnard 1949: 970 (west
coast of Cape Peninsula, South Africa, 110 m): Poll
1951: 57, Figs 29-30, PL. 4, Figs 1-2 {(Angolan
records off Moita Seca, Ambriz and Margate Head,
100180 my; Smith 1965: 513, ?Fig. 54a (west coast
of South Africa); Penrith 1969: 60 (Capc Peninsula,
also off Walvis Bay, Namibia, exact locality and depth
uncertain but depth less than 110 m); Karrer 1973: 196
{Namibia, south-west of Walvis Bay, 24°20°S,
13°55°E, 270280 m); Cadenat and Blache 1981: 78
(Walvis Bay); Compagne 1984: 127 (Anpola,
Namibia and South Africa); Bass er al. 1986a: 59, Fig..
5.21 {between Cape Town and Walvis Bay, 270-280 m;
Lloris 1986: 107, Figs 31-32 (northern Namibia,
17°3(YS, 11°32°E, 117 m); Turon er . 1986: 36, 66
(north-central Namibia [rom the Cunene River to off
Walvis Bay, 3 stations from 17°46,0°S, 11°30,0°E 10
22°50.5°8, 12°32.6'E, 183-651 m); Compagno ef al.
1989; 240, ill. (northern Namibia io Cape Pointi,
ad—660 m).

Oxynotus sp. — Bass et al, 1976: 8, Tig. 5 (summary
of southern African records, possibly not (. cenirina
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{Linnacus, 1758)); Allué e al. 1984: 124 (northem
Namibia off Cimeng River, 173008, 11°32.0°E, 117 m).

Africana demersal trawl stations: none.

Distribution — This bizaite shark 15 a southern Afn-
can endermic with a range from central Angola south
to central Namibia, and exceptionally 1o olf the Cape
Peninsula, South Africa. Myagkov (in Gubanov et al,
1986}, cites a range for the species itom the Guif of
(GGuinea south-east to the sowthern extremity of Africa
and apparcnfly up to Mogambique, but he does not
pive definite records. Namibian records arc from the
Cunene River to south-west of Walvis Bay, just enter-
ing the survey area, from 117 o 660 m, Considerng
the large number ot muwl stations that ER.S. Africana
made in the area at the depth range at which (. schub-
pikovi 1s known, this small demersal shark may well
be very rare off southem Africa south of Walvis Bay
and the single specimen fiom off Cape Point was quite
probably a vagrant or 2 stray. Almost all of the con-
firmed records of this shark are from Angola and
north-central Namibia, where Turon e al. (1986 66)
reported one bottom trawl station with 24 individuals
from north-west of Walvis Bay.

Clussificarion — Oxynonus schubnikovi is provisionally
accepted as distinct from the closcly similar rough
shark (). centrinng (Linnacus, 1758) of thc Eastorn
North Atlantic and Mediterranean, but these species
necd to he critically compared with adequate samples
to determine if the morphometric criteria used to sepa-
ratc them are valid,

ORDER PRISTIOPHORIFORMES

FAMILY PRISTIOPHORIDAFE — SAWSHARKS

Pliotrema warreni Regan, 1906 — sixgill sawshark

Pliotrema warreni — Regan 1906: 1, P11 (Natal
couast at 73 m, False Bay, South Africa); Thompson
1914: 152 (False Bay, Nataly; Gilchrist and Thompson
1916 (Natal and False Bay); Gilchrist 1922b: 50
(False Bay, common off Durban, Natal): Barnard
£925: 53, P1. 3, Fig. 3 (False Bay Lo Natal, 55-92 m};
Fowler 1925: 192 (Naial}; Barnard 1947: 20, FL. 3,
Fig. 6 (False Bay (o Natal): Smith 1949: 62, PL. 3
(Cape to beyond Delagoa Bay, 37-3660 m); Smith
1965: 62, PL. 3 (Cape to beyond Delagoa Bay); Day er
al. 1970: 89 (False Bay, Beira—False Bay, 50—100 m};
Bass et al. 1975d: 20, Fig. 11, PL. & (False Bay, to
Natal and Mocambique, rarc off Western Cape, novth-
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cem Natal and Mogambique; 60-120 m off Eastern
Cape; 110-430 m off Natal); Cadenat and Blache
1981: 114 (South Africa); Compagno 1984: 132, ill.
(False Bay to ceniral Natal and southern Mogam-
biguc); Bass and Heemstra 1986: 106, Tig. 20.1, PL. 4
(Halse Bay to southern Mogambique, 60—430 m}; Van
der Elst and Vermeulen 1986: 35, ill, (Western Cape to
Mocambique, 50—130 m); Compagno et «f. 1985 36, ill.
(Cape Agulhas to southem Mocambique, Madagascar).

Poliotrema warreni — Scret 1987: 1 {off Tulear,
Madagascar, 425—300 m).

TPristiophorus cirralus — Thompson 1914: 153
{on Boulenger s False Bay record, = Plintrema warreni?);
Smith 1949: 6l (South Africa); Smith 1985 61 (South
Alrica)

Africana demersal trawl stations (n = 1);
Cruise 046 — 24208, 35°07,4°5, 19°454°E, 135 m.

Distribuiion — The sixgill sawshark 1 a southern
Aftican endemic with a primarily East Coast distribu-
tion at moderate depths on the continenial shelf and
uppermost slope at 60—500 m. Its known range is from
Falsc Bay to southern Mogambique and Madagascar,
It barely enters the area and was only trawled ohce by
Africana on the outer shelf near Cape Agulhas during
this survey- (Fig. 7¢). On the east coast between Cape
Agulhas and Port Alfred it is rogolarly caught on
Africana demersal cruises, and its disiribution there
will be detailed elsewhere (Compagno ef ¢f. in prep.).

ORDER LAMNIFORMES

FAMILY MITSUKURINIDAE —
GOBLIN SHARKS

Mitsukurina owstoni Jordan, 1898 — goblin shark

Mitsukuring nwstoni — Jordan 1898: 200, Pis
11-12 (Japan); Compagno 1984: 223, ill. (South
Alrica); Stevens and Paxton 1985: 37 (review of dis-
tribution, South Africa); Bass and Compagno 1986:
103, Fig. 17.1 (west of Cape Town, 530 m, off Trans-
kei); Compagnoe er af. 1989 40, ill. {west of Cape
Town, ofl Transkel and Natal, 360-550 m).

Scapanorhynchius owstoni — Bass et al. 1975¢: 18,
Fig. 8, Pl. 7 (trawled west of Cape Town, 549 m};
Protrovskiy and Prut'ko 1980: 124 (ofl Transkei,
“0—1 300 m zome”, possibly in pelagic trawl well off
bottom).



74 Sowth African Journal of Marine Science {1

Africana demersal traw] stations: none.

Distribution — The goblin shark is a deep-benthic n-
habitant of the continental slopes that occurs in most
seas. Il has a very patchy distribution in deep water
in the Western North Alilantic {French Guinea and
Surinarn), Eastern North Atlantic from (he Bay of
Biscay to Madeira, both coasts of southern Africa, and
the Wesiern Pacific. It is apparently rare in most
places, with the possible exception of Japan, from
where most specimens have been recorded (Stevens
and Paxton 1985). Only one specimen was collected
in the area by a commercial trawler west of Cape
Town, .and only four off southern Africa including one
examined by the present authors from off Natal, The
specics hias not been collecled in Africane stations nor
was it recorded in previous surveys off (he Western
Capc or Namibia: According to Stevens and Paxton
{op. cit.), most specimens have been collected be-
tween 270 and 960 m deep.

EAMILY ALOPUDAE — THRESHER SHARKS

Alopias vulpinus (Bonnaterre, 1788) — thresher
shark

Sepualus vulpinus — Bonnaterre 1788: 9 (Meditor-
rane4an Seal.

Afoperias vulpes — Gilchrist 1902: 164 (South
Africa).

Aloptus vifpes — Thompson 1914: 147 (Cape scas,
South Africa); Barnard 1925: 34 {Cape and Natal
seas); Barnard 1947: 14, Pl. 2, Fig. 3 (South Africa),

Alopiasy vulpinus — Fowler 1941; 125 (South
Africal; Bigelow and Schroeder 1948h: 167 (Cape of
Good Hope, South Afiica); Smith 1949: 47, Fig, 22
(wide-ranging, Eastern Cape); Smith 1965: 47, Fig. 22
{South Africa); Bass et af. 1975c: 35, Fig, 18, PL 11
(64 krn south of Cupc Point, Western Cape; Margate,
Natal}; Penrith 1978: 180 {Mogamedes, southern
Angola); Compagno 1984; 232, 1l (Cape Province,
South Africa); Bass 1986: 102, Fig. 16.3 (wide-
ranging); Van der Elst and Vormeulen 1986: 135, ill.
{wide-ranging off southern Africa); Compagno et al,
1989: 42 111, (Namibia to Natal, surface to 366 m).

Alopias pelagicus — D’ Aubrey [964: 18, P15
{east coast of South Africa}.

Africana demersal trawl stations (r = I):

14997

Cruise 079 — A9759, 32936,6°8, 1E°03,6'E, 120 .

Distribution — The thresher shark is a Tittoral and
epipelagic shark with a vast range in all temperate and
tropical seas, bul details of its distribution are limiled
in most regions. In the area it ranges from encloscd
bays (Saldanha Bay) to the open ccean, and it is prob-
ably only a rare and accidental catch of bottom trawls,
as with the single juvenile that was caught in one
Africana demersal trawl haul off St Helena Bay (Fig.
7d). The thresher is not rare off the Westcrn Cape and
is sought by light-tackle boat anglers in Saldanha
Bay. Threshers are mostly caught by longlines and
driit-gillnets in commercial fisheries worldwide,

FAMILY LAMNIDAE — MACKEREL SHARKS

Isurus oxyrinchus Rafinesque, 1810+ — shortfin
maku

Isurus oxyrinchus — Rafinesgue 1810: 12, P1. 13,
Fig. 1 (Sicily, Mediterrancan Sea); Bigelow and Schroe-
der 1948b: 124 (South Africa); Smith 1957c: 94, Fig. 1
(South Africa, incl. fsurus bideni, Atlantic round the
Cape to India); Smith 1958: 134, Fig. 2 (Algea Bay),
Smith 1965: 311, Fig. 28a {Algoa Bay), Garrick 1967;
674 (South Africa, /. glaucus, 1. bideni and 1. tigris
synonyms); Bass er af. 1975¢c: 27, Figs 13, 14, PL 2
{South-Western Cape to Natal, Mocambique and
northwards); Penrith 1978: 180 (Mocamedes, southemn
Angoia); Cadenal and Blache 1981: 157 (South
Africa): Compagno 1984: 243, 1ll. (southern Africa);
Bass 1986: 99, Fig. 14.2, P1. | (wideranging); Van der
Elst and Vermeulen 1986: 15, ill, (wide-ranging off
southern Africa); Compagno et al. 1989; 44, ill.
{(wide-ranging, surface to 152 m).

Isuray africanus — Smith 1958: 134 (Algoa Bay,
Mogambique, Mauritius); Smith 1965: 365, P1, 108
(Algoa Bay, Natal, Mauritius, Kenya).

fsurus bideni — Phillipps 1932: 227, Fig. 2 (South
Africa); Fowler 1941: 104 (South Africa); Barnard
1948: 342 (South Africa, doubrful species).

Tsurus glawca — Bamard 1925: 33 (Cape seas; not
PL. 1, Fig. &, = Lamna nasus).

Isurus glaucus — Fowler 1941: 104 (Cape of Good
Hope); Barmnard 1547: 10, P1. 2, Fig. 1 (Souh Africa);
Bigelow and Schroeder 1948b: 129 (Cape of Good
Hope, South Africa); Smith 1949: 30, PL. 1 (wide-
ranging}; Smith 1957c: 94, Fig. | (Indo-Pacific includ-
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ing South Africa); T’ Aubrcy 1964: 15, P13 (east
coasl of South Africa); Smith 1965: 50, P1. 1 (South
Africal.

FLamna glauca — Gilchrist 1902: 163 (Capc seas);
Thompson 1914 145 (South Africa).

Hswrns figris — Smith 1957c: 894, Fig. 1 (Arlantic,
South Africa, India, Australasia).

Feurus tigris africanus — Smith 1957¢: 96, F1. 1
{Alpoa Bay, South Alrica).

Africana demersal trawl stations (r = 1)
Cruise 079 — A9799, 20°33,0°8, 16°150E, 162 m.

Distributionn — The shortfin make is a swifl, neritic
and oceamic shark with a circomglobal range in all
warm-tcmperate and tropical seas, and it probably
ranges throughout the survey area aleng the outer con-
tinental shelf, althoueh details are few. Makos were
somelimes seen jomping by observers aboard Afidcana,
and thoy appeared at least once off the stern night-
liphts while the ship was drifting in the arca. Howecver,
they were not caught by demersal wawls except for the
single individual south-south-west of the Orange
River (Fig. 8a). Thes specimen could have been canght
when the trawl was sinking or rising from the bottom,

ORDER CARCHARHINIFORMES
FAMILY SCYLIORHINIDAE — CAT SHARKS

Apristurus microps (Gilchrisi, 1922) — smalleye
catshark

Seviliorhinus microps — Gilchrist 1922b: 46, PL 7,
Fig. 1 (R.V. Pickie #253, 33°45,%°5, 17°17,1'E, off
Cape lown, 1 446 m. two specimens, both lost);
Bamard 1925: 41 {off Table Bay).

Pentanchus microps — Fowler 1941: 61 {South
Africa);, Smith 1949: 54, Fig. 41 (wcst coast of South
Africu); Smith 1965: 534, Fig. 41 (Sonth Africa).

Apristurus microps — Bigelow and Schroeder
1948b: 221 (South Africa, in key); Bass er al. 1975a: 7
{(South-Western Cape): Springer 1979: 23 (South
Africa; nominal records from 26 to 33°8 at 8300-1000m
off Namibia and South Africa from G. Golovan pers.
comm, ir {itt.); Compagno 1984: 275, ill. (North
Allantic, South-Western Cape); Bass 1986: 88, Fig.
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11.1 (off Table Bay, 1 450 m); Compagno 1988; 170,
172, 174 (Eastern North Aftlantic, 1 200-2 200 m;
Western Cape, 76017000 m); Compagno et al, 1989,
46, 1L (Orange River io Cape Agulhas, 700—1 016 m).

Africana demersal irawl stations {z = 19

Cruise (139 — A3342, 7064 my;
Cruise 46— A4310, 700 m;
Cruise 050 — AS249, 300 m;
Cruise 034 -~ ASES?, 763 m.
Cruise (039 — AG892, 903 m;
Croise 060 - . AGDI2, 923 m;

ATO27, 901 oy
Cruise 066 - AT7330, 900 m;
Cruise 069 — A9827, 796 m.

A335E, 826 m.
A436T, 550 m.
ASZ2RQ, 780 m.

AOGTL, |00 m.

AT, B8RO o ATO23, T g
AT037,903 m; AT7038, 217 m.
ATR25, 855 m; AT63S, B6Sm.

Station latitude and depth range — 30°100'S, 14°33 I'E
1o 35°56,2°5, 19°220°E, 700—1 000 m.

Distribution — This species was until recently known
[rom a single record taken off Cape Town in | 446 m.
Soviet rescarch vessels may have captured this shark
ofl Namibia.and South Africa (see Springer 1979), but
their records were nol docomented. The senior author,
while visiting the Institut fiir Seelischerel (ISH) in
Hamburg, examined 1wo specimens from south-west
of Cape Town (ISH 195/67, 33°49°S, 17°13°E, 1 000
m} that were classified as A. miécrops. Similar sharks
from the Eastern and Western North Atlantic were ten-
tatively considered as being conspecific to the South
African A. microps (see Compagno 1984, 1988).

The present sarvey found this species to be the
commonest of at least three Apristurus in the area, and
Africana collected it in a series of stations on the deep
slope of South Africs from south-west of Port Nolloth
to south-west of Cape Agulhas on the western edge of
the Agulhas Bank (Fig. §b}, sometimes in consider-
able numbers. Although other species of Apristurus
were collected on deep-slope stations off Namibia, A.
micreps was only found off the west coast of South
Africa,

Classification — Unfortunately, the description of
Apristurns microps was very briel and the syntypes
were lost, so that the assignment of the name A. mi-
crops 1o the specimens collected in the above stations
is tentative. Similar and possibly conspecilic catsharks
occur in the North Atlantic and off Australia, and
there is a possibility that Apristurus profundorum
{Goode and Bean, 1896) lrom the Western North
Atlanlic is a senjor synonym of A. microps. Full des-
criptions of this and other southern African Apristurus
collecled during the survey will be presented else-
where.
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c)

“

Fig- 8: Africana demersal trawl stations at which (&) shorifin mako (lsurus oxyrnchus, n=1),

b) smalleye catshark {(Aprdsiorus microps, 1 =19 (o
salianha, n=T7), {d) grey and black wonder satshar

taken, 19861390

4

Zaldanha catshark (Apristurus
3 {Apnsturus ap., 1t = 20} were

{994
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Apristuras saldanha (Barnard, 1925) — Saldanha
catshark

Scylliorkinus saldunha — Barnard 1925: 45 (off
Saldanha Bay, 915 m).

Weyliorhinus {(Apristurus) saldanha — Norman
1935: 36 (South Africa, west of Cape Town, 34°08°S,
17°33E, 4012—7348 m, possibly not this species).

Apristurus saldanho — Bigelow and Schrocder
1948b: 221 (South Alrica, in key): Bass ef al. 1975a:
8, TFigs 37, 20a (South-Western Cupe); Springer 1979
29 (Saldanha Bay, South Africa); Compagno [984:
282, ill.7 (south-western Cape Province, 4021 000 m);
Bass 1986: 89, Fig. 11.27 (South-Western Capel,
Compagno 1988: 169, 172, 175 (Western Cape, 453—
317 m); Compagno ef al. 1989: 46, ill. (Capc
Columbine to south of False Bay, 433—717 m).

Peinapchus saldanha — Fowler 1941; 59 (South
Atnica).

Pentanchus microps — Smith 1949: 54 (in part,
Scylliorhinus saldanhg in synonymy); Smith 1965 54
(in part).

Africana demersal trawl stations (n = 7):

Cruise 033 — AZFT1, 51T m
Crugse 039 — A3345, 453
Cruise 054 — A3867, 763 m.
Crnse 059 — AGES, 320 m.
Cruise 060 — ASORO_ 8RO m; ATD2G, 717 m; AT036,7T10m.

Station katitude and depth range — 33°26,2'S, 17°27,5E
to 35758065, 19932 0'E, 453-763 m,

Distribution — Previous records of this catshark were
from off Saldanha Bay and west of Cape Town. The
present survey collected large adult A, saldarha on the
upper slopc from west of Saldanha Bay to south-west
of Cape Agulhas (Fig. 8c), usually as single specimens
per station. Tt has also been collected by Africana east
of Cape Agulhas (Compagno ¢ al, in prep.).

Classification — The type of A. saldanha, the largest
{at 810 mm TL) example of its genus recorded at the
time, was described briefly by Barnard (1925) without
Mustration; the 1ype was subsequenily lost. Norman
(19335) described three small Apristurus from off Cape
Town that were tentatively ascribed to A. saldanha
and deposited in the British Museum (Natural
History). Bass et af. {1975a) and the senior author
examined these specimens and noted that there were
problems in their identification. More recenily, the
present survey collected giant grey-brown Apristieris
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adulis up to 880 mm 7L off the Western Capc that fit
Barnard’s origimal description in most parliculars, and
which were classified as A, saldanha (Compagno
1988, Compagno et al. 1989). These will be des-
cribed in detail elsewhere. Additional records of juve-
niles of this species may bé included as “grey wonder”
calsharks {see Apristurus sp. below) and may extend
the range of this species 1o Namibia.

Apristurus spp. — “grey wonder” and “black won-
der* catsharks

Apristurts sp. — Kaer 1973: 195 (Namibia south-
west of Walvis Bay, 24°22'S, 13°17'E, 608370 m);

Mpristurus nasuny — Golovan 1978 198 (South
Afnica, 31°45°8, 3501 10 m).

Yapristuras sp. of. nasutus — Lloris 1986: 132, Tig.
46 (Namibia, near Angolan border to west ol Liwderitz,
179338, 11°31°E, 622 m; 17°42°S, 11°20°E, 430-
520 m: 18°1678, 11°35°E, 183-190 m; 26°06°S,
13°39°E, 589-593 m); Turon ¢ gi. 1986; 69
(Namibia, 3 stations cited by Lloris 1986).

Apristurus saldanha: Alng er al, 1984: 128 (northern
Namibia south-west of the Cunene River, 17°42,0°S,
11°20,00E, 430~520 m}).

Africana demersal trawl stations (7 = 200

Crajse 034 — ASBAT, 763 m;
Cruise U39 — AG931, Bod my
Cruise (00 — AGUET, 710 m,

AT, 717 g

ATO3D, 719 m,
Cruise 066 — /.\?625._ B35 m.
Cruise 069 — A8413, 900 m;
Cruise 075 — AS03(, 90
Cruise 079 — A9812, 861 ny;

AS8G6, T19m.

AGD6, 849 m;  AGDN4, 817 m.
AGQRD AR0 M ATHZ, 668 m;
ATOZT, 9010 m, ATOFT, 903 m;

AZ414, 1 005 m.
A0142, 730 m;
AUEZT 796 m

ADLSL, 825 m.

Station latitude and depth range — 26740,6'S, 13°31.8°E
to 35%44.4°S, 19°12,2°E, 668 -1 005 m.

Distribution — A number of authors (Karrer 1973,
Golovan 1978, Allué et af. 1984, Lloris 1986, Turon
et af. 1986} have recorded Aprisaous catsharks of un-
certain identity [rom Namibian waters, and they clas-
sified them as A. sp., A. saldanha or A. Aasutus de
Buen, 1959, an Eastern Pacific species. This survey
recorded a mumber of Apristurus of this sort from
Africana deep-slope stations west of Luderitz, Nami-
bia, off the Orange River, and along the South African
slope to south-west of Cape Agulhas, South Adrica
(Fig. 8d). The sample may consist of two species, in-
cluding juvenile A. saldarnha. '
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Classification — The present records include s hetoro-
geneous assortment of small Apristurus that include
mosily “grey wonder” catsharks, which may be juve-
nile A. safdanha, and a few “black wonder™ catsharks,
adult malcs of a similar but smaller and much darker
Apristurus than A, saldanha. The status of these
specimens is currenily under study. Adull male “black
wonder” catsharks key to A. japonicus Nakaya, 1976
Trom Japan in thie species keys of Springer (1979) and
Compagno (1984), but are prohably not this species.
They also resemble A. maderensis Cadenat and Maul,
1966 [rom Madcira,

Galeus polli Cadenat, 1959 — African sawtail cat-
shark

Galeres polli — Cadenat 1959: 396, Tigs 1-4, 7-17
(off Scnegal): Springer 1966: 608 (WesL Africa);
Krefft 1968a; 40 (Spanish Guinca, range from
Mauritania to Angola); Karrer 1973: 194 (north-
central Namibiz from west of Palgrave Point to west
of Liideritz, 20°16°S, 1216, 320 m; 22°4(r'S,
13°08°E, 270-275 m; 24°47'8, 13°46'E, 280-275 m;
26%24°8, 13°34°E, 370-380 m); Springer 1979: 65
(Spanish Morocco to Angola); Cadenat and Blache
1981: 171 (Senegal to Angola); Lleonart and
Rucabada 1984: 43 {north-central Narnibia north-west
to wesl of Walvis Bay, 12 siations from 20°31.7’S,
12°02,0°E to 23°02,7°S, 13°18,R’E, 540—-600 m);
Allué et af, 1984: 129 (north-central Namibia from the
Cunene River lo off Walvis Bay, 33 stations from
17237,0°8, 11°23,0°E to 22749,0°S, 13°25,0°E,
264—520 m); Compagno 1984: 316, ill. (scuthern
Morocco to Namibia, 200-720 m); Bass 1986: 90,
Tig. 11.4 (Spanish Morocco to northern Namibia);
Lloris 1986: 134, Figs 47—48a (Namibia north-west
of Walvis Bay, 22°18'S, 13°07'E, 240 m); Turon et a.
1886: 70, 177, 234, 208 (Namibia from the Cunene
River to just north of the Orange River mouth, 130
stations from 17°32.9°S, 11°21,0°E to 28°57.1'S,
15°13,0°E, 139-651 m); Compagno 1988: 130,
141-142 (southcm Morocco to Namibia); Compagno
et al. 1989: 52, ill. (southerm Morocco to north-central
Namibia, 200-720 m).

Pristiverues polli — Maurin and Bonnet 1970; 131,
Fig. 4 (Mavritania and Spanish Sahara to Senegul, Rio
de Oro and Angola, 180-720 m).

Galeus melastomus — Poll 1951: 22, Figs 6-7, PL.
12, Fig. 1 (Angolan records, also Namibia off Rocky
Point, 19°52°S, 12°20T%, 220 m).

MWaleus sp. cl. piperatus — Lloris 1986: 136, Mg,
49 (Namibia west of Liideritz, 262358, 13°538'E,
400—404 m).

1997

Africana demersal trawl stations (n = 26):
Cruise 039 — A3439, 308 m; A3442, 420m; A3443, 352 m:
Addds, 353 m; A3447.431m. A344R, 353y
A3, 325 m; A3450, 293 m; A3452, 263 m.
Crojse 058 — A694E, 397 m; A6949, 425 m;  AGOS), 475 m.

Cruise 069 — A#369, 342 m;
AR3T3, 303 m;
AR3IBZ, 322 1n;
AR407. 263 m;
ARG, 370 m;

ARITD, 7 m;
AR3TS. 350 m;
AK3IOL, 462 m,
ABRADE, 356 m;
AE4LT, 400 m,

ARITZ 295 m;
AR3TY, 400 m;
AB3O2 434 m;
ARG, 435 m;

Station latimde and depth range — 23°11,0°S, 13°17.1E
to 27°31,6'S, 14°31,3°E, 263—490 m.

Distriburion — This endemic Eastern Atlantic cat-
shark occurs on the upper slope and outer shelf from
139 to 702 m, with a range from Morocco to south-
central Namibia. In the study area, it seems Lo drop out
at its southern Hmils between Liideritz to north-west
of the Orange River, and is replaced at similar depths
by Holohalaelurus regani and Scyfiorkinus capensis.
The present survey found 7. polli to be common o
very abundant from Walvis Bay to south-west ol
Liideritz (Fig. 9a), where it was found on a few sia-
tions Logether with H. regani or S. capensis, Tt did not
accur in Africana deep-slope stations deeper than
600 m in Namibian walers or in any stations off South
Africa.

Classification — Coloration of this species may be
variable, and large adults that lack Blotches, but which
otherwise scem the same as specimens with colour
pattems, have been commonly collected, Tloris (1956)
noted that unicolorate (Faleus from Namibia rescmble
G. piperatus Springer and Wagner, 1960 (an endemic
Guif of California species).

Halaelurus natalensis (Regan, 1904) — tiger cat-
shark

Seylfium naralense — Regan 1904; 128 (Natal,
South Africa).

Seylliorhinus natalensis — Gilchrist and Thompson
1911: 55 (Natal, in Durban Museuin: description sug-
gests H. natalensis rather than H. linearus), Thompson
1914: 138 (Natal and Cape); Gilchrist and Thompson
1916: 283 (Cape coast and Natal); Gilchrist 1921: 56
(Natal); Gilchrist 1922Db: 44 {off Durban, Natal,
44355 m, in part H. lineatus?y; Von Bonde 1923: 4
(off Durban, Naial, 31 m, in part H. {ineaius?);
Barnard 1925; 43 (Algoa Bay to Natal); Von Bonde
1934: 15 (South Airica, Algoa Bay to Natal); Bamazrd
1947: 16 {South Africa).
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Fig. 9: Africana demersal trawl stations at which ({a) African sawtall catshark {Gafets
paffi, m= 26), (b} tiger catshark {Halaslurus natafensis, n = 1}, {c) lzak catshark
(Holohataelurus regari. n = 524), (d) yellowspotted catshark {Soyforninus capensis,

n = 70) were taken, 19861990
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Scyliorhinus natalensis — Rogan 1908a: 241 (Bird
Island, Algoa Bay); Regan 1908h: 461 (Natal and
Cape Colony); Fowler 1935: 405 (Natal, coloration
suggests [1. fincanis); Fowler 1936a: 361 (olf Durban).

Halaelurus natalensis — Garman 1913 84 (Natal);
Fowler 1941: 43 (Algoa Bay to Natal); Smith 1949,
54, P1, 2 (South Africa, Knysna to Natal, shallow
water to 146 m); Smith 1950: 886 (in part, South
Africa, records 1o Beira, Mogambique, probably based
on H. lineatus?); Smith 1965, 54, P1. 2 (South Alrica);
Smith aud Smith 1966: 26, ill, (Tsitsikamma Park,
Eastern Cape, South Africa); Springer and D’ Aubroy
1972; 3 (south-eastern Africa); Bass er af. 1U75a; 14,
Figs 9, 20f (castern and southern Cape coast, Natal,
25-123 m); Springer 1979: 83, Figs 48—50 (Saldanha
Bay, Algoa Bay, Natal); Compagno 1984: 330, i1l
(Cupe aud Natal coasts of South Africa, Mogambique,
inshore 10 172 m); Bass 1986: 91, Fig. 11.7, P1, 3
(Saldanha Bay 1o Algoa Bay, inshore-to 125 m); Van
der Elst-and Vermeulen 1986; 19, 1ll. (Western Cape to
Natal, inshore to 125 m); Compagno 1988: 147-148
(Western Cape to Mogambique, including Eastern
Cape and Natal material); Van der Elst 1988; 70, ill.
(Cape Columbine to Algoa Bay); Compagno et al,
1989: 52, ill. (possibly Saldanha, Cape Agulhas to
East Londor, inshore to 172 m).

Africana demersal trawl stations (= 1);
Cruise 075: A%025, 34°33,0°S, 19°17.3'E, 38 .

Distribution — The tiger caishark is a South African
endemic that occurs primarily on the East Coast from
close inshore down to moderate depths (125 m). It has
a range from Saldanha Ray to at least Fast London
and probably to Natal, where it has been confused
with the similar inshore 77, linearus Rass, I Aubrey
and Kistnasamy, 1975 ol East London to southern
Mocambique. Its range on the west coast of South
Aftica is poorly known beyend records [tom Saldanha
Bay. It did not show up in an extensive series of Africana
West Coast stations from Saldanha Bay o the Orange
River between 50 and 150 m, but it could be localized
in shailow bays and close inshore north of Saldanha
Bay. Africana coliected it once off Gans Bay (Fig. 9b).
It is caught regularly on Africana East Coast demersal
stations shallower than 100 m between Cape Agulhas
and Port Alfred (Compagno ef al. in prep.).

Holohalaelurus punctatus (Gilchrist, 1914) —
African spotted catshark

Scylliorhinus punctaius — Gilchrist and Thompson
1914: 129, Fig. (off Cape Poinl, Western Cape);
Thompson 1914: 138 (ref.): Gilchirist 1922h: 46 (off
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Durban, Natal, 203-320 m); Bamard 1925; 43 (Cape
Ponnt),

Halaelurus puncratus ~— Fowler 1934: 235 (in sub-
genus Holohalaelurus), Fowler 1936a: 361, Fig. 1 (off
Durban); Fowler 1941: 42 (South Alrica, Natal).

Holohalaclurus punctatus — Smith 1949: 55 P12
{Cape to Natal, South Africa, 220—458 m); Smith
1965: 55, PL 2 (South Africa); Bass et al, 1975a; 23,
Figs 14, 20j (mostly Natal and southéern Mogambique,
possibly Zanzibar, canght as a stray off Cape Point;
220—-420 m off Natal and southern Mogambique);
Springer 1979: 92, Fig. 56 (Natal, Tanzania); Com-
pagno 1984: 337, ill. (South Africa, Mocambique,
possibly Tanzanja); Bass 1986: 93, Fig. 11.11, PI, 3
(Natal and southern Mogambigue, 220—-440 w; Cape
Point); Seret 1987: 1 (off Tulear, Madagascar,
425-500 m); Compagno 1988; 156-157 (Natal and
southern Mogambigue, Cape Point; Tanzania and
Kenya specimens possibly an undescribed species);
Compagno er af, 1989: 54, ill. (Cape Point, Natal and
southern Mogambique, 220420 m).

Africana domersal traw] stations: none.

Distribution — Although first recorded from Cape
Point, the African spotted catshark was subsequently
reported as being common ofl Natal and southern
Mogambique, but it has not otherwise been collecied
off the Westcrn or Eustern Cape. Tn this survey,
Africana provided intensive demorsal traw] coverage
at the appropriate depih range (220-420 m) and in the
general arca where the type of I, punctarus was
collected. However, the survey did not tum op a single
{I. punctatus among thousands of H. regani. The
original description by Gilehrist and Thompson
{1914} 15 clearly not bascd on a specimen of . regani
but on the same species which was termed H. purc-
taizes O Natal. However, the survey data suggest that
the spotted catshark is not normally tesident off the
Western Cape, and that the first, Cape Point, record of
this species may have been hased ether on a rare Bast
Coast vagrunt or on a Natal specimen with erroncous
data, Similar catsharks oceur off East Africa from
Tanzania and Kenya, but these may not be conspecific
with T, panctatis.

Holohalaelurus regani (Gilehrist, 1922} — Tzak cat-
shark

Seyliiorhinus regani — Gilchrist 1922b; 45 (R.V.
Pickle #234, 33°52.09°S, 17°59,05'E, 173 m; #235,
33°49,20°S, 17°5145°E, 204 m; #241, 33°46,05°S,
17°51,15°E, 240 m; #243, 34°03,50°S, 18°01,50'E,
201 my; west of Cape Town); Barnard 1925: 42 (oif
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Cape Poini and East London); Von Bonde 1934: 15
{Cape Point, East London).

Scyliorhinus (Halaelurus) regani — Norman 1933
36, Fig. 13 (South Alrica, west of Capc Town,
34°00°S, 17°58°E, 210-173 m).

Halaelurus regani — Fowler 1934: 235 (referred to
subgenus [lolohalaslurus); Fowler 1941 42 (South
Afnca, Cape Poini and East London).

Holohalaclirus regan: Smith 1949 55, Fig. 43, PL
2 (Port Nolloth to Natal, South Africa, 110-458 m);
Smith 1965: 55, Fig. 43, PL 2 (South Africa); Bass et
al. 1975a: 25 {(South-Western Cape, East London,
Natal, and possibly to Zanzibar and Somaliz;, 160—460 m
i Cape waters; 200420 m off Natal; 240-740 m off
southern Mogambique, and 238—638 m off Zanzibar);
Springer 197%: 93, Figs 57--38 (Dassen Island, Cape
of Good Hope, Mocambique): Compagno 1984: 338,
ill. {(South Africa, Mogambique, Tanzania, possibly
Somalia, 160—740 m); Bass 1986; 93, Fig. 11.12, L 3
(South-Western Cape through Natal, Mogambique,
and Zanzibar, 160—740 m); Lloris 1986: 138, Fig. 50
{sonthern Namibia between Liideritz and Orange
River mouth, 27°34'S, 14°30°E, 415-420 m; 28°10'S,
14°31°E, 434—439 m); Turon et «f. 1986: 70, 177,
234, 208 (seuthern Namibia and South Africa from
south-west of Liiderilz lo south-west of the Orange
River mouth, 53 stations from 27°01,9°S, 14°352°E to
20°46.6'S, 14737 (YE, 157494 m);, Compagno 1988:
156-157 {Western Cape, this or related species to
Natal, Mogambique, Tanzania and possibly Somalia);
Compagno et al. 1989 54, 1ll. (southern Namibia to
Natal and southern Mogambigue, 160—7440) m).

Africana demersal trawl stations (n=524)

Cruise 028 — A2217, 267 m; A2218, 220 m; A2226, 174 m:
AZ234, 204 m; A2247, 234 m; A2254, 274 m,
AZ255, 254 m; AZZ64, 364 m: AZ204, 294 1y
AZ208, 260 m: A2T73, 401 my A2274, 393 m;
Ad276, 424 m;  AZ280, 232m. A2305,513 m:
AZ31B, 388 m; A2319,438m; AZ325, 186m:
AZ332, 178 m; AZ2335, 1% m; A2336,204 m;
A2341, 15T m; A2342, 98m; A2362,176m.;
A2363, 200 m; A2367, 497 m; A2371, 250 m;
A2372,3700m; A2373, 284 m;  AZ374, 307 m;
AZ3TY, 375 m: AZ3HO, 344 m; AZ3IR1, 363 m,

Cruize 033 — AZ745, 108 m; A2746, 182 m; A2747, 202 m:

A2748. 236 m; A2732,238m; A2733,308 m;
A2754, 302w, A2795,302m; AZTSY, 235 m
AXTA0, 186 m; AZ761, 165 m; AZTO3, 161 m;
A2764, 160 m; AZ76F, 163 m; A2766, 1T0m,
AIT67.213 m; AZT6R, 175 m; AZI69, 201w,
A2770, 20 m; AZ7T6, 194 m; AZTTT 195 m,
A2TIO 445 m; AZ7BL, 401 m; A27B2, 353 m;

Cruisc 039 —

Cruise Qd6 —

Cruise 030 —

AZTR3, 301 m;
AZTE6, 364 m;
AZTED, 27T m,
AZE15, 148 m;

AR, 16% m; |

AZEAN, 215 m;
A332d, 230
AJ3, 17 my;
A3, 249 my
A3337, 174 m;
AZ340, 230 m;
43345, 453 m;
A3340, 203 my;
A3352, 245 m;
AJ350, 359 ny;
AJF363, 338 m:
A3368, 212 m;
A3371,238 m;
A3374, 241 m;
A3382, 244 m;
AJ3RS, 165 m;
AS3EE, 308 m;
A3395, 299 m;
AJIN0. 41T
A402, 262
AJ3405, 224 m;
A3410, 158 m;
A3425. 175 my;
A3408, 255 m;
A3465, 458 m:
A4287 213 m;
A4290 170 m;
A4293 175 m;
A48, 165 m;
A4200 145 m;
A4M3, 200
A430, 300 m;
Ad4315, 357 m
A4321, 230 m;
Ad4324, 230 m;
A4327, 285 m;
A4330, 235 my;
A4350, 185 m:
A4358, 186 m;
Ad364, 440 m;
A4369, 330 my;
A4372, 360 m;
A4382, 233 m;
A4385, 333 m
A4788, 160 m.
AS227. 173 m;
AS230, 220 m;
ASXZ 133 m;
A3235, 18Oy
AS239. 252 m;
AS242, 157
AIE, 457 m;

A2TH4, 201 m;
AXTRT, 342 m:
A2B00, [34m;
AZR1a, 1T m,
APRIS, [TB m;
AIRAT 20T
A3325, 225 m;
AZ3Z9, 15T my
43332, 189
AXFIR. 200 m;
A3343, 172 m;
AZ34T, 333 m,
A3350, 328 m;
A3355, 212 m;
A3360, 379 m;
A3366, 247 m;
£3369, 233 m;
A3372, 231 m;
AJ3H0, 159 m:
A3383,271 m;
A3, 240 m;
AT3RD, 345 oy
AT, 443 m;
AZ400, 312 m;
A3403, 236 m;
AJ408, 189 m
A3412. 163 m;
A3426, |82 m;
A3429 365 m;
A3468, 411 m;
A4288, 190 m;
A420L, 217 m;
A4204 160 m,
A4297, L8 m;
MAA301, 15T me
Ad4304, 240 m;
AL, 300
A4319, 230 m;
Ad312 230 m,
A4375 230 m;
A4328, 300 m;
A4335, 270 m;
A4351, 213 m;
Ad4300, 495 m:
Ad3nT, 385 m;
A43T0L 295 m;
A43R0, 180 m;
A43RE, 372 m;
Ad3%a, 380 o;

AS5228, 230 m;
AS231, 169 m,
AS233 740 me
AS236, 167 m;
AS24A0,173 m:
AS243, [86 m;
AS250, 370 m;
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A2785, 442 my;
A27RR, 260 m,
AZEOZ, 154 m,
A2817, 181 m;
AIR3Y, 23] m;
A2B43 202 m,
A3327, 178 on;
AJ330, 139 m;
A3336, 160m;
Ad33I9 200 m:
AdF44 209 m;
AY34R, 456 m;
A3351, 430 m;
A3357, 515 m;
AL, 398 o
A33I6T, 272 m;
A3IT0, 233 W
A33T5, 214 m;
AJIEL 213 m:
A3384, 1Bl m;
ATIRT, 281 m,
A3390, 362 m;
AS398, 455 m;
A0, 294 m;
A3d(d, 208 m;
A3408, 180 m;
A3413,179 me
AFAZT, 199 m;
A3430, 217 m;
AZ40Y, 440 m.
A42R9. 170 m;
A4292, 235 m;
A4285, 230 m;
Ad298, 135 m;
A4302 175 my
MAA305, 490 m;
AA4312, 280 m;
A3, 232 m;
A4323, 225 m;
AdiZe, 300 m;
A4329, 335 m;
A4Z36, 260 m;
44352, 216 my
Ad3a3, 432 m;
A436B, 480 m;
A43T, 368 m:
A438], 200 m:
Ad4384 374 mg
A43ET, 46% m;

AJ229_ 450 m;
AS232, 133 1my
AS2M. 13T m;
AD237, 155 oy;
AS241, 761 m;
AS245, 2R9 m;
A5232, 424 m;



Cruise 054 —

Cruoise 059 —

AS233, 430 m,
AL25E, 230 I,
A3261, 166 m;
AR266, 271 my,
ASZT1, 241 m;
AS2T77, 240 m;
AS283, 175 m;
ATZOR, 170 m,
AS302. 368 m;
Ad305, 206 m,
ASI08. 377 m,
AL3LZ, 178y,
AS31E, 172 m,
An322, 209 m;
AS325, 184 m,
A6, 21T m,
A5339, 190 m,
ASESL, 181 m;
ASR34, 70 m,
ASBAT, 190 mg
ASEE3, 174 m;
ARG, 224 m,
ASETO, 450 m,
ASRTI, 285 m,
ASETE, 245 m;
ASBTS, 270
ASEER, 297 m
ASEDL, 368 m;
AS90Z, 171 m;
A0, 183 m;
AST36, 396 m;,
A9, 400 m,
ASY44, 270 m;
AS949, 275 m;,
AS9AZ, 230 m.
AGRIS, 194 m,
ABEZY, 203 m;
AOBA4, 158 m;
AGEST, 230 m;
AGBA3, 251 oy
ABEOZ, 373 m;
AGETO, 246 o,
AGES], 139 m;
AGBRT, 289 m;
ABEYS, 292 m;
AGROL, 199 m;
ARG, 137 m:
AGDIZ, 184 my
AGGE3, 18l m;
AG936, 175 m;
AGD4L, L6E m;

. AGOE4 170,

ABYS3, 206 m;
AGDSR, 238 m;
ABYG5, 321 m;
AGDED, 257 m;
ABLT4, 1EDm;
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AS236, 296 m;
AS259 264 m:
AS262, 226 1m;
ASR269, 243 m;
AS272,. 237 n;
AS281, 261 m;
ASZE4, 214 ny;
AS200 173 m;
AS303, 270 my;
A5G, 509 m;
AS309, 215 m;
ASY13, 178 m;
AS3Z0, 17T9m;
AS323, 204 m;
AS326, 204 m;
AS337 199 m;

ASRI2. W5 m;
ASESS, 200 m;
ASRIS. 1T m:
ASEG4, 205 m;
ASEOR, 432 m;
ASETIL, 44 m;
ASRT4, 240m;
ASETT, 257 m;
ASERN, 234 m;
ASERD, 275 m;
ASRY9. 4601 m;
AR909, 160 m;
AS017, 165 m;
AS93T, 192 m;
AR940, 282 m;
AdDS4T, 321 my;
AS950, 222 m;

AGRIT 1T m;
AREL0, 175 m;
Anf4d, 170 m;
ARELR, 228 my;
AGRSS, 237 m;
AbGEG4, 217 m;
AGRTY 265 m;
AGEED, 206 m;
ALRN), 366 m;
AGEG6, 356'm;
AR 164 m;
ABRYDS, 16D ny;
A9 3, 146 m;
AG934, 186 m;
ABG3T, 176 my;
AG942, 156 m:
ABY4Y, 423 m;
AfN954, 224 m:
ABYSY, 223 my;
AD967, 286 m;
ABYTO, 323
AGSTT, 243 m;

A3237, X7 o
AS760, 200 m;
AS265, M0 m;
ASZT0, 223 m;
AS2T4, 252w
ASZRZ, 173 m;
AS207, 152 m,
AS301, 420 m;
AS30d, 270 m;
AS5307, 454 m;
A0, Mem
AS3L4, 168 m;
ASF2T, 200
AS324, 183 m;
AS327 188 m:
#3338, 160 m;

ABB33, 262 m;
ASRSe, 222 me
ASB3Y, 151 m
AS3E6S, 230 me
ABBOY, 326 1
ASMRT2, 173 e
A3RTS, 274 me
ASETE, 257w
ASBRS, 390 m;
ASROO, X0 me
ASU01, 18] m;
AN S, 186 2
AR 175 m
AS93R, 3df iz
A3, 235
ASOAR, N
AS951, 270 m;

AGBE3E, 206 m;
AGR41, 161 m;
ABB46, 176
AGR3T, 174 m,
AGHAT, 196 m;
AGEGE, 172 m;
ABBR0, 168 my
AGERZ, 286 e
ABEDL, 276 m,
AGRYT, 491 e
ABD03, 142 m;
AB911, 213
AGSZ0, 19 m:
ABY3S, 185w
A0938, (T4 m;
AG943, 17T m;
AB930, 475 m;
ANQS3, 395 m;
AG96T, 209 in;
AODGE, 245 m;
ARST3, 216 m;
AODTE, 250 m;

Cruise 060 —

Cruise 069 —

Cruise 075 —

Cruise 079 —

AG981, 301 By
ABOR5, 247 m;
AT044, 159 m;
AR208, 160 m;
AH3L4,258 m;
AR3IZS, 2R0 m.
AR328, 288 m;
ARIIR, 146 m;
AR34Z, 200 m;
AS348, 425 m;
AROG3, 181 m:
ARDOR 235 m:
ADOGL, 251 m:
AN, 248 e
A, 251 m:
ABO13, 238 m;
ADOLE, 174 m;
AW26, 245 n;
AL, 300 m:
A 235 m;
ABOSE, 191 ny;
AG06T. 183 m;
ADOTE, 170 m
A3 190 m;
ADODE, 179 imy
AD22, 183 m;
ADIZ5 181 m:
A0, 264 m;
AD[33, 248 ny;
AO141. 47 m;
ATI48, 340 my;
ASS3, 440 m;
AYTH6, 148 my
ADIAE, 210 m;
AYI04, 166 m;
A9797 162 m;
AUR0OO, 213 m;
AGRNITRD m;
ADRIO, 265 m;
AORIS. 240 m:
AUEIE, 250 m;
ADR21, 227 w3
AYE24L, 288 m;

AGRZ0. 238 my-

ABE32, 242 m;

AHOB2, 458 m.
AT, 254 m;
AT0d3, 156 m.
AS310, 240 m;
AR330, 18] m:
A326,265 m;
AB3IG, 345 m:
A33D, 140 m;
AB343, 191 m:
AB3S0, 457 m;
ARGUS, 174 m;
ARGYG. 235 m;
ABDOZ, 238 m;
AS0DS, 245 m;
AT010, 33a m:
AQ0L4, 170 m;
A9D17 152 m:
AS02Z7, 438 m;
AQ033, 284 m;
AS0L1, 269 m;
A2 145 m;
ASU6H, 218 m;
AQORT. 155 me
A0S, 185 m;
ATIT, 150 m;
AY123, 177 m;
AQ126, 211
AV131, 227 m;
AG138, 465 m;
AD145, 253 my
A0140 305 m;
AS154, 372 m.
ADTHT_ 203 m:
ADT7L, 152 m;
A0S, 182 m;
AQTIR 166 m;
AGROL, 194 m;
AS80R4, 19] m;
ASEI1, 336 m;
AG816, 315 m;
ADEID, 224 m;
ADR22 2 m;
AQRIS, 447 m;
ADR30, 234 m;
A9B33, 173 m;
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ATO21, 240 m;

AR32, 230 m;
AR3Z1, 208 m;
AB3IZT, 261 m;
AR335, 166 m;
ARIAL, 174 m;
AR346, 327 m;
AR 174
ARQYT, 365 m;
ATO0D, 242 m:
AG03, 231 m;
AS007, 230 m;
AQOT1, 300 my
AO015, 184 m;
AG022, 186 m;
AG028, 400 m;
AS034, 187 m;
AUG43, 263 m;
A0066, 190 m;
AJ070, 200 m;
AS082, 173 m
AU0R3, 152 m;,
AZ118, 167 m;
AT124, 1RB my
AG129. 345 m;
AG132, 220
AD139, 48] m;
AGl46, 280 m;
AG150, 351 m;

AG768, 219 m;
AT, 143 m;
AST96, 174 m;
AYTI9, 162 m;
AD802, 195 m;
ADE09, 178 m;
AGR13, 398 m;
ADRIT, 444 m;
AU, 218 m;
AUR23 454 m;
ASR2E 233 m;
ADES1, 229 my;
A9R3S, 224 m,

Station latitude and depth range — 27°22,2'S, 14°16,2’E
10 36°06,8°S, 19°50,7E, U8—515 m.

Distribution - The l[zak catshark or “hallelujah
shark™ was by far the most frequently encountered
cartilagmous fish in the present survey, although it
seldom occurred in large numbers or formed massive
catches, as with some sgualoid sharks and skates, Tt is
a southern and East African endemic with a range
from southern Namibia to Natal, Mogambique, Tan-
zania, Kenya, and possibly Somalia, and may repre-
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scnt a species complex tather than a single species.
The types of H. regani are from west of Cape Town.
Off the west coast of southemn Alrica, H. regani is con-
fined to the survey area, and it occurred in Africana
stations from south-west of Lideritz along the conti-
nental shelf and upper slope to south of Cape Agulhas
on the Agulhas Bank {Fig. 9¢). The current survey and
Spanish records (Lloris 1986, Turon er af. 1986)
cstablishes its approximate north-weslern extent as
south of Liideritz and north of the Crange River,
where it harely overlaps with the smaller Geleus polli.
A latitude-depth summer-winter plot (see Fig. 18a)
suggesis a fairly even distribution off the west coast of
South Africa berween 100 and 300 m, considering the
unevenness of sampling, and little seasonal chanpe
except for a possible slight northward extension in
SULTUNST,

Scylorhinus capernsis {Smith, 1838) — yellowspotted
catshark

ScyHivm capense — Smith 1837: 85 (nomen nudum);
Smith 183%: 73 (nomen nudurn); Smith, in Milller and
Henle 1838: 11 (“vom Cap.” = Cape of Good Hoape,
South Africa); Gray 1851: 31 {listed, Cape Seas);
Bleeker 1860: 57, 79 (Cape of Good Hopej; Dumenil
1865; 320 (Cape of Good Hope); Ginther 1870: 404
(Cape Seas, India); Gilchrist 1902; 165 (South Alrica,

Cape seus).

Catulus capensis — Garman 1913: 74 (southern
Africa).

Sevlliorkinus capensis — Thompsoen 1914: 137
(Cape seas, Simon’s Bay, South Africa); Gilchrist
1921: 71 (Capc); Gilchrist 1922b: 45 (R.V. Pickle
#219, 34°34,45°S, 18723,20°E, 251 m; #221,
34°34,55°S, 18°35,00°E, 174 m; #231, 34°41,10°5,
18°27 30°E, 225 m; #238, 33°46,30°5, 17°49,33'E,
207 m; north-west of Cape Town Lo west of Cape
Pomt); Von Bonde 1923: 5 (Cape, RV, Pickle #221);
Bamard 1925; 40, Fig. 8b (Table Bay, False Bay to
Natal, 37—360 m); Von Bonde 1934: 15 (Table Bay,
False Bay to Natal); Barnard 1947: 16, Pl 3, Figs 1,
1a (South Africa, Table Bay to Natal).

Seyliorhinus (Scyliorhinus) capensis — Norman
1935 36 (South Afifca, west of Cape Town, 34°02'S,
17°41°E, 311 m).

Scyliorhinus capensis — Regan 1908h: 458 (South
Africa); Fowler 1941: 35 {Scuth Africa, Table and
False bays to Natal); Bigclow and Schroeder 1948b:
203 (in key io species); Smith 1949: 54, PL 2 (Port
Nolleth around the Cape eastwards Lo India, 37458 m);
Srith 1965; 54, F1. 2 {Souwth Africa. India); Springer
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1966: 584 {(South Africa), Day er gl. 1970: 28 (Ialsc
Bay, Beira—Port Nolleth, Indian Ocean, 5-25 m);
Bass et «f. 1975a: 32, Figs 19, 20e¢ (South-Western
Cape to Natal, 26290 m in Cape waters, 420 m off
Natal); Springer 1979: 132, Fig. 84 (Cape of Good
Hope, False Bay); Cadenat and Blache 1981: 181
{Cape to Natal}; Compagno 1984: 359, ill. {south-
western Cape Province east to Natal, 26420 m);
Bass 1986: 95, Fig. 11.16, PL 3 (South-Western Cape
to Natal, 26—460 m}; Llonis 1986: 140, Fig. 5! {(soulh-
ern Namibia, just north of Orange River mouth,
28°10KS, 14°31°E, 434—439 m; 28°14°8, 15°02'E,
320-350 m); Toron ef «f. 1986: 71, 178, 235, 299
(southern Namibia, 16 stations from 27°01,4°S,
14°08,3E to 29°41,6°S, 14°38,4'E, 198—4%4 m);
Compagno 1988 122124 (Western Cape 1o Natal);
Compagno et al. 1989: 46, ill. (Liideritz to central
Natal, 26—495 m); Compagno 1989 606, Figs 2, 6b,
b, 8c—d (Namibia and South Africa from vicinity of
Orange River mouth to East London and Natal,
26—3530 m).

Africana demersal trawl stations (n = 70
Cruise (28 — A2234, 466 m;
A2364, 203 m.

AZWT, 202,
A2TEY, 201 m;

A2241 300w A2304, 354 m;

Cruise 033 — AZTS0, 192 m;

AZTRG, 364 m.

AXT0R, 175 m;

Cruise U39 —

A3340, 230 m;
A335%, 3539
AZA00, 312 m;
A3430, 217 m.
Ad201, 217
Ad4304, 240 m:
AdINT, 495 m,
A4371, 368 o
A5729 450m,
AS255, 217 m;
ATI0R, 3TTm.
ASBE52, 305 m;
A%RGS, 230 m;
ASETU, 410 m;
ASRRO, 234 m;
ASB4a, 205 m;
Cruise 05¢ — AGK3S, 206,
ABS48, 397 m,
ATOL3. 451 ™
AB346, 327 m,;
AGU2T. 438wy
ASL40, 350 m;
ABRI0, 265 m;

Criise (46 - -

Cruise 030 —

Cruize 034 —

Cruise 60 —
Croise 009 —
Crujse 075 —

Cruise 078 —

A6, 313 m;
AJIRT, 281 m;
A48, 235 m;

Ad206, 165 m;
A4305, 490 m;
Ad323, 225 m;
A43T2, 360 m.
AS230, 220 m;
AS303, 270 m;

ASBEA, 174 m
A5866, 224 m;
A3R75, 274 m;
AX936, 396 m;
ASOED, 222 m.
ARRAD, 203 m;
AB9S3, 206 m;
AT040, 486 m.
AB3ST, 207 m.
AD028, 4 m;
ADT41, 470 m,
ADBLS, 240 m;

A3352, 245 1y
AJI05, 299 m;
A3E, 365 m;

A4303, 200 m.
A4306, 300 m;
A4367, 383 m;

AS237. 155 m;
AF30E, 266 m;

AS864 205 m:
A5d68, 452 m;
ASRTT, 257 m;
A543, 203 m;

AG2AD 173
ABST0, 323 m.

ASLAL, 350 m;
AY1435, 253 m.
AGRVE 315 m.

Station lutitude and deprh range — 27°31,6°S, 14°31.3°E
to 36°06,8°S, 19°50,7°E, 1535500 m.

Distribution — The yellowspotted catshark is a southern
African endemic which is most commenly encoun-
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tercd in Cape seas, with the extremes of its range being
southem Namibia south-west of Liideritz and Natal. it
is recorded in shallow water i Table and False bays,
bul during the survey, Africana collected it on the
outer shelf and uppermost slope at 155500 m, with
maost tecords berween 200 and 400 m. Records cluster
in the area between the Orange River and Doring Bay,
and Saldanha Bay — Cape Agulhas (Fig. 9d), wiih fow
records in between. It is 4 faunal associate of the
smaller . regani on the uppermost slope, but it is less
common and found at lewer, more scattered stations.
An interesting difference is 115 absence from the outer
shelfl between Saldanha Bay and the Orange River, in
contrast to the numercus shelfl records of H. regani in
thal ares, Africara also encountered it off the Eastern
Cape (Compagno et al. in prep.).

FAMILY TRIAKIDAE — HOUNDSHARKS

Galeorhiinus galeus (Linnaeus, 1758) — tope,
soupfin shark or vaalhaai

Squalus galens — Linnaeus 1758: 234 (*“Habitat in
Oceano Earopac™),

Galeus canis — Gray 1851: 52 (Cape of Good Hope);
Giinther 1870: 379 {Cape seas); Gilchrist 1902: 163
{South Africa),

Galeorhinus canis — Thompson 1914: 140 (Cape
seas, South Africa); Bamard 1925: 28, Pl 1, Fig. 3
{(*Cape Seas™); Von Bonde 1933: 40 (Cape Seas); Voo
Bonde 1934: 14 (South Africa, Cape scas).

Galeorhinus gatens — Fowler 1936b: 57, Vig. 14
{Bastern Atlantic from Europe to South Africa);
Fowler 1941: 190 (South Africa); Bamard 1947: 10,
PL. 1. Figs 3, 5a (South Africay; Smith 1949: 44, Fig.
15 {South Africa, south and east coasts); Smith 1957a;
380, Fig. 1, PL 18 (South Africa, most of coast from
Cape (0 Natal, usually in decpish water to 183 m,
Algoa Bay at 110 m; no records from anywhere nerth
ol Delagoa Bay); D' Aubrey 1964: 21, PL. 7 (Port
Idlizabeth to south-cast and wesi ¢oasts of South
Alrica); Smith 1965: 44, Fig, 15 (South Africa); Smith
and Smith 1966: 21, ill. (Tsitsikamma Park, Eastern
Cape, South Africa); Day ef af. 1970: 88 (False Bay,
Beira—Walvis Bay); Bass ef af. 1975b: 20, Fig. 14, PL.
| {(Western and Southern Cape, north-east to East Lon-
don in the Eastern Cape, inshore to 183 m}; Van der
Elst 1981: 40, ill. (Namibia to Algoa Bay, to 100 m);
Compagno 1984; 386, ill. (Namibia, South Africa);
Bass et al. 1986: 78, Fig, 9.20, Pl. 2 (Angola to East
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London, rarely if ever off Natal, inshore to 200 m);
Van der Elst and Vermeulen 1986: 20, ill. (Namibia o
Algoa Bay, to 450 m); Compagno 1988: 249252
(West Couast, east to East London); Van der Elst 1988;
43, iil. (Namibia to East London); Compagno et ai.
1989: 36, il]. (Namibia 10 East London, inshore to 209 m),

Africana demersal trawl stations {n = 92);

Cruise 039 —

Croise d6 —

Cruise 050 —

Cruise 054 —

Cruese 0159 —

Cruise 069 —

Cruise 075 —

Cruige (79 —

AT355, 212 m;
AJIRZ, 244 m;
A340%5, 224 m;
A4Z8H, 190 ny,
A4 165 m,
A4302, 175 e
AdASE 270 my;
AA3E], 200 1m;
AS233, 140 m;
AS241, 161 m;
AS2E3, 175 m;
AS312, EFRm;
A5525, [84 m;
ASF3T, 199
ASBIY, 190 m;
ASEED, 275 i,
ASOT, BIm;
AS916, 183 m:
ASO25 164
ABE35, 194 m:
AGREE, 148 m;
ABEEL, 150 m;
AGS04, 137 oy
ABYIB, 174 m;
ABIDE; 160 m;
ABSO4, 200 m;
ADOLT, [52 m,
ANG4 187 m;
AGLOD, 154 m;
AYTAR, 148 m;
A9TY2, (22 m;
ADTIT 162 m;

43373, 214 m;
A3395, 290 ;
A3410, 138 my;
A4ZR9, 170 m;
A4258, 135 m;
A4S31, 195 m,
A4337, 240 m;,
Ad3E8, 160 m.
A5234 137 m;
A3Z60, 200 m;
AS296, 1535 m;
AS323, 20 m;
AS334, 150 m;
A5339, 190 m.
ASBI9, 15T m;
ASEI, 270 m;
ASO09, 160 m;
ASGZL 18T m;
A5S949. 275 m.
AnR47, 230 m:
AGRGR, 172 m;
ABIEL, 174 m;
AdB36, 175 m;
ABY42, 156 m;
AR3Z, 200 m.
ABDOS, 174 m;
AGNE, 127 m;
AY0RT, 227 m:
AQ122 IS5 m;
AYTT9, 134 m,
AQTOE, 143 m,
AYR00, 213 m;

A33E0, 159 m:
A4, 208 my;
A3425, 175 m,
Ad285 230 m;
A4301, 137 m;
ALS32 175 m;
A4357, 163,

AS23T, 155 my;
AS2RL 175 mg
AS310, 16
AS32E 204 m
AS335, 1d4 m;

ASETL, 144 m;
ASHL, 18] m;
AR BRS m;
ASGI3, 175 m;

A0, 216 m;
AGRRD 168 m;
AHO, 162 m;
AB937 176 m;
AG944, 170 m,

AR998, 163 m;
A2 287 m;
AGG71, 170 m;
A0132, 220 m.
ASTEZ, 132 m;
AD794, 166 m;
ADRIE, 230 m.

Station latitude and depth ranpe — 28°34,5'S, 15°01.6'E
to 33°20,5°5, 19708 4'E, §3-299 m.

Distribution — The soupfin shark, tope or vaalhaai is
an amphitempcrate, wide-ranging littoral, epibenthic,
active shark, known from the Eastern North Atiantic
and Mediterranean, both coasts of southern Africa, the
Western South Pacibie, and the Eastern Pacific, Tt occurs
from close inshore in shallow bays, such as Saldanha
and False Bay, (o the uppermost slope. O southern
Africa it ranges from southern Namibia to East Lon-
don and rarely if ever fo Natai. Spanish rescarchers
did not report it from Namibia, and during the present
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survey Africana recorded it in Namibian waters just
north of the Orange River but not beyond that point.
Otherwise, the survey found 1t sporadically but regu-
larly along the continental shelf and uppermost slope
of South Africa from the Orange River 1o south-west
of Cape Agulhas on the Agulhas Bank (Fig. 10a}, with
most records between 100 and 230 m and south of
28°8. Distriburion is fairly regular in parts of the area
where soupfin occwired, with 1o strong sugpestion of
agyregalions given the irregularity of the sampling.
Soupfin caught in Africana trawls were usually single
mdividuals and generally adult males, with no new-
born or small juveniles in the catch, A latitude-depth
summer-winter plot (see Fig. 20a) indicates a northerly
concentration of records In summer, but no abvious
scasondl depth pattern. Souplin are known 1o be highly
mobile and migratory elsewhere, and show sexual
scgregation by area,

Mustelus mustelus (Linnaeus, 1758) — houndshark

Squotus mustelus — Linmaeus 1758: 235 (“Habial
i Europa™).

Mustelus laevis — Gilchrist 1902: 163 (Cape seas,
South Africa, in part, including Triakis megalopterus),
Thompson 1914: 142 (Cape seas, South Africa, in
part, including Triakis megaiopterus)y;, Bamard 1925;
29, in part (Table Bay, Kalk Bay, account based m paxt
on Triakis megalopterus, but mention of placental
reproduction probably reters o M. mustefus).

Mustelus mangzo — Smith 1949: 45 {(in part?,
southern Africa); Smith 1957b: 357 {in part?, scuthern
Africa); Smith 1965: 45 {in part?, southern Africa).

Mustelus punctilars — Smith 1949: 45 (in part,
Cuape seas); Smith 1965: 45 (in part, southern Africa).

Mustelus canis — Fowler 1936b: 61 {in part. South
Africa); Fowler 1941: 204 {in part, South Africa);
Smith 1949; 46 {in part, southern Africal; Poll 1951
28, Figs 10-11, Pl 1, Figs 3—4, PL. 11, Fig. 4, P1. 12,
Fig. 2 (Angolan records); Smith 1965: 46 {in part,
southem Adrica); Van der Elst 19%1: 40 (in part, south-
emn Alrica).

Mustelus mustelus — Smith 1949; 40 (in part);
Penrith 1978; 182 (Mogamedes, southern Angolaj;
Allug et af. 1984: 129 (northern Namibia from south-
west of the Cunene River to south-west ol Cape Frio,
3 stations from 17°30,0°S, 11°32,0°E 1o 18718,0°S,
11°44,0°E, 70-125 my}; Compagno 1984: 419, ill.
{France, British Isles and Medilerranean south o
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South Alrica): Bass et of. 1986: 82, Fig. 9.27 (Medi-
terranean and wesi coast of Africa south 1o Namibia
and around to the Fish Rivery; Lloris 1986: 143, Fig.
53 {northern Namibia pear Angolan border, 17°44°S,
11°44°E, 70 m); Turen ef al. 1986, In part?: 178, 235,
299 (central Namibia from Walvis Bay south 10 South
Adfrica south-west of the Orange River mouth, 23 sta-
lions from 23°57.8S, 13°47,1°T: to 29°21 (¥S, 14°490°E.,
24-340 m, possibly including M. palumbes i deep-
water catches?); Compagno 1988:; 223, 226 (Eastern
Cape, Tuitstkamma, Gamtoos River mouth and Port
Elizabeth); Compagno er ¢f. 1989: 38, 1ll. (Namibia (o
Natal, inshore to less than 100 m).

Africang demorsal trawl stations (# = 1)
Cruise 075 — AGI25, 34735 0°S, 19°17,3'E, 38 m.

Distribution — The houndshark is confined to the
Eastern Atlantic, Mediterranean, and south-western
Indian Ocean, and ranges from the United Kingdom
and France southwards 10 tropical West Africa, Angola,
Namibia. and South Africa ofl the Western Cape,
Fastern Cape and Nalal. South of Namibia this shark
1% apparehtly an inshore spocics, confined to water
shallower than 100 m, and it was not collected by
Africana except in one inshore station off Gans Bay
(Fig. 10b}. In contrast, the whitespotted houndshark
Mustefus palwmbes ranges onto the upper slope and
was frequently collccted by Africana (see below).
Spanish researchers list M. mutstelus as occurring in
deeper water, from 70 to 340 m, but it is unsure from
their accounts whether their records are solely based
on M. mustelus or that they also inclode M. pafimbes.
Off tropical West Africa M. mustefus 15 reporled as
extending to 350 m depth, but this apparently is not
the case off the west coast of South Africa between
the Orange River and Cape Agulhas, where it was not
collected in trawls at 30 m or deeper. Aulhentic
records of this shark in the area are few, but it is
apparcntly abundant in St Helena Bay and especially
Saldanha Bay, wherc it is somelimes caught in hun-
dreds during fishing competitions and where-it is
fished commercially. It is also reported from Table
Bay and caught in False Bay, Off the South-Eastern
Cape il commonly occurs in Africeng trawls shallower
than 70 m, and 1ts distribution there will be reported
clsowhere.

Mustelus palumbes Smith, 1957 — whitespotted
smosthhound

Mustelus palusbes — Smith 1957b: 358, Figs le—f
{Knysna Estuary, False Bay to Delagoa Bay); Smith
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Fig. 10 Affeana dernersal trawl stations at which (&) soupfin shark {Galeorfinus galeus, n=
892}, (b) houndshark (Musielus mostelus, n = 1), {c) whitespotted houndshark
(Mustetus palumbes, n = 135), (d) blue shark [Prionace glauca, 1t = 2) were taken,

1866—-1980
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1963; 563 (South Africa); Smith and Smith 1966: 22,
1. (Tsitsikamma Park, Eastern Cape, South Africa);
Day et af. 1970: 88 (False Bay, Durban—Walvis Bay,
10—-50 m}, Compagno 1984: 422, ill. (Namibia, South
Africa snd extreme southern Mogumbigue); Bass er
af. 1986: 82, Fig. 9.28, P1. 4 (Walvis Bay to Algoa
Bay); Compagno 1988: 223, 226 (Eastern Cape,
Algoa Bay and Knysna Estuary); Compagno et af.
198%: 58, ll. (Namibiz to ceniral Natal, inshore to 443 m).

Mustelus asterias — TAllué er al. 1984; 129 (north-
central Namibia from the Cunene River to north-west
of Walvis Bay, 6 stations from 17°30,0'S, 11°32,0°E to
22°26,0YS, 12°48 0VE, 117-502 m}; Lloris 1986: 141,
Fig. 52 (northern Namibia near Angolan border,
17535'8, 11°20°E, 611 m; 17°44'8, 11°44°E, 70 m;
18°04'S, 11°3Y'E, 126 m); Turon er al. 1986: 37, 71,
235 (Namibia from the Cunene River to off the
Orange River mouth, 3 stations from 17°35,7'S,
11°20,0YE t0 28°38.0°S, 1524,8'E, 181-611 my).

Mustelus canis — Thompson 1914: 141 {Cape seas,
South Africa); Barnard 1923: 30 (False Bay to Algoa
Bay and Natal, to 275 m); Norman 1935: 36 (South
Africa, west of Cape Town, 33°33°S, 17°387E, 310 m);
Smith 1949; 46 {in part); Smith 1965: 46 (in part).

Mustelus manaze — Smith 1949; 45 (in part?);
Smith 1957b: 357 (in part?); Smith 1965: 45 (in
part?).

Mustelus mustelus — Fowler 1936h: 61 (in part,
South Africa); Fowler 1941: 207 {in part, South
Africa); Smith 1949: 46 (in part); Smith 1965: 46 (in
part).

Mustelus vulgaris — ?Blecker 1860: 57 (Cape of
Good Hope); ?Gilchrist 1902: 163 (South Africa, in
pari); Von Bonde 1923: 4 (R.V. Pickle #93, 33°12,32'S,
17°25 00°E, wesl of Saldanha, 165 m),

Cruise 050 —

Cruise 054 —

Cruise 059 —

Cruise 060 —
Cruise 069 —

Cruise 1173 —

Cruise 079 —

A4302, 175 m;
A4335, 270 m;
AS22T, 173 m;
AS232 153 m;
AS235, 186 m;
AS259, 264
AG205, 123 m;
AS309, 215 m;
AS323, 204 m;
A5326, 204 m;
A5332, 121 m.
AS854, 170 m;
ASBAN, 139 m;
AS915, LBO ™
AF046, 205 m.
AGEIT, 171 m;
A6844, 158 nn;
AG832, 180 m;
AGB67, TTm,
AGYL, 199 m;
Ao9la, &7 ny
A6934, 186 m;
AGG44, 170 m;
AGYTE, 250 m.
ATO. 2534 m;
AR3Z0, 151 m;
ABA21, 190 ny;
ARTO3, 181 m;
AT, 152 m;
AD023, 158 m;
AG123, 177 my;
A9L33, 248 m;
AOTRZ, 132 m:
ARG, 194 m;
AGR2E, 233 m;
A983], 220 m.
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A4322, 230 m;
Ad4336, 260w
AS2I, 160 m;
AS5233, 140m;
AS5244, 252 m;
AS263, 162 m;
AS297. 165 oy
AS310,216 m,
AS324, 183 m;
AS5327, 188 m;

AS85E, 117 m;
ASBIG, 270 m;
AS916, 183 m;

AOR40, 175m;
A6845, 170 m;
AGRGL, 196 m;
ABB68. 172 m;
AGY7, TTm;
AO2T, 103 1m;
AR, 168 m;
AGYGS, 245 nuy

ATA21, 240 .
AR32L, 208 m;
AB422 199 m.
ATL2, 234 m;
ASMEK, 127 m;
ADD4Z, 257 ™2
A8124, 148 m,
AD144, 253 m.
AQ791, T6m;
AQE20, 218 m:
ADR29, 238 m;

87

Ad330, 235 my;
Ad350. 215 m.
AS232, 133 m,
A5234, 137 m;
AS2EE, 217 g
ASZO0, 100 m;
ASHNSE, 266 m;
AS320, 179 m;
ASF2S, 184y
A5331, 93m;

A8, 151 m;
AS907, 83y
A5040, 282 m;

AbB4L, 161 m;
ApBde, 176 m;
An866, 148 m;
ABI, 162 m;
AGDZ, 184 m,
AEYI9 105 m;
Aad3 177 m;
AORTT, 243 m:

ARI42, 200 m;

A4, 170 m:;
AGO20, 139 1m;
AD0T0, 200 m;
AQ1AT1, 227 m;

A9799, 1062 m;
AQEZY, 22T m;
ADR30, 234 m:

Station latitude and depth ranpe — 27°572'S, 14°574'E
o 35°57.0°S, 19°50,9°E, T1-443 m.

Africana demersal trawl stations (7 = 135):

Cruise (28 — AZ232, 165 m;

AZ387, 199 m.

Crujse 033 — AZTSE, 199 m;

A2TRR, 260 my;

Croise 039 — A3324, 239 m;

A3328. 171 m,
A3336, 169 m;
A7, 272 my;
A33E3, 271 m:
A330T, 443 m;
A3405, 224 m;
AddMG 182 g

Cruise (6 — A428%, 170 m;

A4298, 135 m;

AJZ6H, 261 m;

AZTHO, LTO m:
A2806, 104 m.
AA326, 187 m;
A3AI 1RO
AR, 17w,
AT 21 mg
A3389, 345 m;
AI2, 262 i
A3420, Tl m:
A3427,190 0y
A4203 175 m;
A4299, 145 ny;

A2I99, 227 m;
A2TT2, 154 ms

AZ3LT, 178 m;
A3333 M me
A3339, 200 m;,
A33R0, 159 m;
A3300, 362 m;
A3404, 208 m:
A3425, 175 m;
A3430, 217 m.
A4207, 180 m;
AA300, 155 m:

Distribution — The whitespotted houndshark is a
gouthern African endemic of the continental shelt and
upper slope, that ranges from northern or central
Namibja to Natal and southern Mogambique. Tt over-
laps the depth distribution of the larger M. mustelus in
South Africa and sometimes occurs off open beaches
and in shallow bays along with that species. It is com-
moner, however, on the outer shelf and uppermost
slope below 70 m in the area where M. rustelus does
not penetrate. Africana frequenily collected it in off-
shore stations from south-south-west of Liideritz to
the Orange River, and southwards along the outer
shelf and wppormost slope of South Africa to south-
west of Cape Agulhas (Fig. 10¢). There were very few
stations that yiclded it north of the Orange River; and
none north of 27°5, Most records were between 100
and 300 m depth. A latitude-depth summer-winter plot
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(sce Fig. 20b) suggests the possibility that, in winter,
this specics is concenirated on the cuter shelf and
upper slope between St Helena Bay and the Orange
River, but that it ranges closer inshore during the
summer, while not sbandoning deeper water. This sea-
sonal variation is different from that of the St Joseph
Calforhinchus capensis, which was frequently collected
on the shelf and uppermost slope along this sector of
coastline during sumimer and winter,

FAMILY CARCHARHINIDAE —
REQUIEM SHARKS

Prionace glauca (Linnaeus, 1758) — blue shark

Squalus glawcus — Linnaeus 1758; 235 “Habitat
in Oceano Buropaeo™).

Carcharias (Prionodon) glawcus — Lampe 1914:
213 (Simon's Town, Talse Bay).

Carcharhinus glancus — Bamard 1925: 26 (Agulhas
Bank}; Bamard 1947: 9 (Agulhas Bank).

Frionace glance — Bigelow and Schroeder 1948b:
282 (west coast of South Africa); D’ Aubrey 1964: 24,
PL 10 (east and west coasts of South Africa); Day et
al. 1970: BR (False Bay); Bass ef af. 1975b: 32, Fig,
20, PL 6 (South Africa, 35°5 to Comores); Penrith
1978: 182 {(common south of the Cuncne River, south-
em Angola); Compagno 1984: 521, ill. (wide-ranging
off southern Africa, world distribution); Bass et ai.
1986b; 84, Fig. 9.32, PL 1 (wide-ranging, to 80—220 m
offshore); Lloris 1986: 147, Fig. 54 (northam
Namibia, 17°33'S, 11°31°E, 157 m); Turon e/ af.
1986: 178, 235, 299 (Namibia, from north-west of
Walvis Bay to south-west of Liidenitz, § stations from
20°46,8°5. 12°33,5°E to 27°18,2'S, 14°09,0'E,
[17—-476 m); Van der Elsi and Vermeulen 1986: 32,
ill. (wide-ranging otf southern Africa); Compagno
1988: 349-351 (wide-ranging, Eastern Cape off
Algoa Bay); Compagno et al. 1989: 70, ill. (wide-

. Tanging, surface to. over.132 m),

Glyphis glawcus — Fowler 1936h: 54, Fig. 13
(South Alrica); Fowler 1941: 178 (South Africa);
Smith 1549: 42, Fig. 10 {South Africa, west coasl);
Smith 1965: 42, Fig. 10 (South Africa).

Ewlamia glawcus — Von Bonde 1934; 14 (South
Africa, Agulhas Bank),

1997
Africana demersal Irawl stations (s = 2):

Cruise 058 — AA933, 206 m.
Cruise (09 ~— AR08, 356 m.

Statiom latitude and depth range — 76°08 4'S, 13°53IYE
and 29°13,5'S, 14°52 4°E, 206—356 m.

Distribution — The blue shark has perhaps the widest
known range of any cartilaginous fish, and occurs in
the epipelagic zone in all cool temperate to tropical
seas, Off coasts with narrew shelves it can approach
close inshore, particularly at night, and is recorded
from False Bay in the arca. Blue sharks were often
seen during Africana cruises when adrift al trawl
stations or when cruising, but they were a rare and
accidentsl catch in bottom trawls. Several were caught
by rod and reel, but only two at trawl stations off
Liideritz and south-west of the Orange River mouth
{(Fig. 10d}. The blue shark probably occurs throughout
the entire arca, in appropriately bluc water at the edge
of the continental shelf and westwards from it,

BATOIDS
ORDER RHINOBATTFORMES
FAMILY RHINOBATIDAE — GUITARFISH

Rhinobatos annulatus Smith, 1841 — little guitarfish

Rhinohatus (Syrrhing) annulaius — Smith, in
Miiller and Henle 1841; 116 (“Vom Kap”, = Cape of
Good Hope); Rleeker 1860: 58 (Cupe of Good Hope);
Dumeril 1865: 487, P1. 10, Fig. 6 (Cape of Good
Hope).

Rhinobatus armulafuy — Garman 1913: 272 (south-
em and eastern Africa); Von Bonde and Swart 1923:
3, 21 (South Africa); Barnard 1925: 39, Fig. 9a
(Simon’s Bay to Natal); Norman 1926; 964, Fig. 17
(Cape of Good Hope, Port Natal, Bird sland, Algoa
Bay, Zululand Coast, 73—91 m}; Yon Bonde 1934: 16
(Simon’s Bay to Natal); Bamard 1947: 22, Pl. 3, Fig.
10 {False Bay to Nafal); Wallace 1967a: 27, Figs
1415 {Natal, Pondoland, Algoa Bay, near Pieltenberg
Bay, swil to 73 m); Day et al. 1970: 89 (Talse Bay,
Beira-Saldanha Bay, 1-10 my).

Riinobatos annulatus — Smilh 1949: 64, P1. 3
(Cape to Zanzibar); Smith 19635 64, Pl. 3 {Cape to
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Zanzibar); Smith and Smith 1966; 28, ill. {Tsitsi-
kamma Park, Eastern Cape, South Africa); Van der
Elst 1981: 55, ill. (Saldanha Bay to Mogambique, in-
shore to 30 m}; Compagne 1986: 129, Fig. 27.2, P1. 4
{Cape to Natal, doubtful 10 Madagascar; surf zone to
73 m); Van der Elst and Vermeulen 1986: 3§, ill,
{Western Cape to Mogambique, inshore to 50 m); Van
der Elst 198%; 59, ill, {Saldanha Bay to Mocambique);
Compagno et of. 1989: 78, ili. (Namihia to central
Natal, inshore to 70 m).

Rhtnohaius cohpnnae — Gilchrist 1902: 167 (pos-
sibly Cape of Good Hope, Falsc Bay to Pori Natal);
Thompson 1914: 155 {(Table Bay, Kowie, Algou Bay,
Natal, South Africa).

Rhinobuatos (Syrrfina) cofwnnae — Lampe 1914:
215 (Siinon’s Town, False Bay).

Africana demersal trawl stations (r = 1):
Cruise (75 — AO025, 34°350F5. 1Y°[7,3°E, 38 m.

Distribution — This common demersal guitarfish or
“sandshark™ is a coastal endemic found close inshore
along most of southern Africa, but details of its disiri-
bution are very skeichy along the West Coast. It ap-
parently occurs from the shore to less than 100 m deep
and is abundant in enclosed bays such as Saldanha
Bay. In the survey aren, Africance encountered it only
once, south-west of Gans Bay in shallow water (Fig.
11a). It is often collected on Afrfcgna hake demersal
cruiscs on inshore stations along the south-cast coast
between Cape Agulhas and Port Alfred {Compagno et
al, in prep.).

ORDER TORPEDINIFCORMES

FAMILY TORPEDINIDAE — TORFED( RAYS

Torpedo nobiliana — Bonaparte, 1835 — Atlantic
electric ray

Torpedo nobifliana — Bonaparte 1835, Tasc. 12
(Italy}; Fowler 1936b: 121, Fig. 50 (South Africa);
Fowler 1941: 346 (South Africa). Smith 1949; 75,
Fig. 92 (west coast of South Alrica cast to Algoa Bay,
rarcly above 110 m, not incommon on west coast to
458 m); Smith 19635: 75, Fig. 92 (west coast of South
Africa east to Algoa Bay); Allué et af. 1984: 125 (cen-
tral Namibia north-west of Walvis Bay, 22°21,0'S,
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12°49.0°E, 360380 m); Compagno 1986: 112, Fig.
23.2 {Western Cape 1o Algoa Bay, 110-457 m);
Lloris 1986: 129, Fig. 44 (Namibia north-west of
Walvis Bay to off Liuderitz, 21°04’S, 13°04°E,
310-330 m; 22°21'S, 12°49°F, 360-380 m; 26°19'S,
13°19°E, 387-389 m); Turon ef al. 19%6: 62, 176,
233, 208 (central Namibia and South Africa from
south-west of Walvis Bay to south-west of the Orange
River-mouth, 12 stations from 24°02,9°S, 13°36,5°E to
29°21,7'8, 14°46A'E, 275—458 m}; Compagno &/ ql.
1089 B0, ill. (Wesl Coast from Namibia south to
Mossel Bay, probably Algoa Bay: 110—-457 m).

Torpedo nobilianys — Barmard 1925; 89 {Agulhas
Bank).

Narcobatus nobilianus — Norman 1933: 37 (South
Africa); Bamnard 1947: 30, PL 4, Fig. 10 (South Africa).

Torpedo hehetans — Thompson 1914; 159 (South
Adfrica); Von Bonde and Swart 1923: 15, 21 {South
Africa).

Africana demersal trawl stations (n = 13}

Cruiss 028 — A2316, 262 m.

Cruise 033 .. A2768, 173 m.

Cruise U39 — A334%. 456 m.

Cruise (46 — A429%9, 143 m; A4319, 230 m; A4320, 232 m,
Cruise 050 — AS5236, 167 m, AS5251, 430 m.

Cruise 059 -+ ABESS, 237 m; A694d 170 m; AGS47, 351 m.
Cruise U89 — AB3E?, 269 m; AR417, 400 m.

Cruise 075 - - AYOILE, 127 m.

Cruise 07 — ADR32, 242 wm.

Station latiiude and depth range — 23°08.5'S, 13°27.3E
to 35°59,00'S, 19°58,5E, 127456 m.

Distrifution — This large electriz ray occurs in tem-
perate coastal- aud offshore waters of the North
Atlantic and Mediterrancan Sea and southern Africa
from Namibia to Algoa Bay, Namibian records are
relatively few. from the vicinity of Walvis Bay to the
Orange River at 275-330 m, and South African
records are mostly ancedotal. Africang collecled it
from a small nuiiber of demarsal siations along the
outer shelf and upper slope of the entire survey area
from west of Walvis Bay to south of Cape Agulhas
(Fig, 11b}. Only one or a few individnals were caught
at any one station. Its young were occasionally col-
lected during tows of pelagic ptankton nets on the
edge ol the continental shelf. It is suspected that the
limited capture of this ray is nol indicative of ils abun-
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Fig. 11; Africana demersal trawl stations at which (2) little guitarfish (Rhinobatos annu-
latus, n= 1), (b} Allantic electric ray { Torpedo nabifiana, i = 15), {c) African sofinose
skate (Bathyraia smithii. 7 = 39), (d) roughnose legskate {Crurirafa parcomaculata,

1 = 34) were talken, 19861930

1991
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dance in the ares, Although it probably rests on the
bottom, it may move well above ii while hunting fish
and other large prey,

ORDER RAJIFORMES
TAMILY RAJIDAE —— SKATES

Bathyraja smithii (Miller and Henle, 1841) —
African softnose skate

faja smithii — Miiller and Henle 1841; 150, P1. 49,
Fig. 1 (“Siidalnka™); Gray 1851: 112 (South Africa);
Bleeker 1860: 58 (Cape of Goed IMepe); Dumeril
1865: 553 (Sowth Africa); Gilinther 1870: 467 (South
Alrica, Bosphorus?); Gilchrist 1902; 168 {(South
Africa); Thompson 1914: 158 (South Africa); Norman
1935: 37, 41 (South Africa west of Cape Town,
33548'S, 17°29,5°E, 402-235 m); Fowler 1941; 364
(South Africa, not R. eatoni from Kerguclen Island =
Batliyraja eatont).

Raia smithi — Garman 1913: 366 (South Africa);
Von Bonde and Swart 1923: 5, 21 {Cape); Barnard
1825: 66, PL. 4, Fig, 4 (off Cape Point, 695869 m;
nol Kerguelen Island, = B. eqroni); Smith 1945 66
(South Africa, not Fig. 68, = Cruriraja
parcomactiata; not PL. 3, 7 = Raju of. clevara), Smith
1963: 66 (South Alrica, not Fig. 68 or PPL 3).

Bathyraja smithii — Hulley 1970, Figs 20a—c,
2la-b, Pl. 13 (East of Cape Point, 658—868 m);
Hulley 1972a: 86--96, Figs 58—59 (geographic and
depth distribution; west coast of southem Africa, deep
slopes, potentially occurring off East Coasl, 660—
1 040 m); Hulley 1986: 116, Fig. 25.1 {Agulhas Bank
and west of Cape Town, 630-1 020 m); Lloris 1986:
113, Fig. 36 (Namibia north-west of Walvis Bay.
217338, 12°31°E, 622630 m); Turon ef af. 1986: 66,
230 (Namibia north-west of Walvis Bay and South
Africa south-west of the Orange River mouth, 21°32,6'5,
12°31,4°F; 29°6,5'5, 14%36,5'E, 295-630 m);
Compagno ef af. 1989: 86, ill. {Walvis Bay to Agulhas
BRank, 440-1 020 m).

Africana demersal trawl stations (s = 39):

Cririse 128 — A2367, 497 m;
Cruise 033 — A2756, 502 m.
Cruise 039 — A3345, 453 m,

A3467, T m.
Criise 46 — A4305, 490m,

Ad3ed, 440 m.
Crise 50 — A3249, BOO
Cruise 054 — ASJRGK, 452 m;

A2378, 46T m.
A3356, 479 m;  A33SE, B26m;
A4307, 495 m;,  A4310, 780 m;

AJZRG, TROm:  AS3TL 704 m.
ASED5, 6BS m; ASEDS, 719 m.
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Cruise 059 — AGE34, 520 m;
AB956, 849 m.
Cruise 060 — ABYET, 710 m;
ATONZ, 668
AT, 8494 m;
ATORY, 903 w;
Cruise 086 — ATS550, 300 m;
Cruise D09 — AR, 718 m.
Cruise 075 — A9030, 900 m;
Craise 079 — AQ32T7, 736 m.

ABD50, 475 m; A6GS1, %64 m;
ABDEG, 68D m;
AT, BB m;
AT024, 894 m;
ATHR, 917 m:
AT6106, BEO m.

ABIID, 923 m;
ATO22, 498 oy
ATHS 496 m;
ATOH), 486 m.

APL13], 825 m.

Station latitude and depth range — 23°47,0°S, 13°04.0E
to 35722 3’8, 18°45 4'E, 440923 m.

Distribuzion — The African sofinose skale is 4 southem
African deep-slope endemic of the West Coast, with a
reported range from central Namibia Lo the Agulhas
Bank and a suggestion that it may occur off the sast
coast of South Africa. A record [rom the Bosphorus is
probably ermroneous, and B, earoni from Kerguelen
Island (which is sometimes synonymized with this
species) 1s distinet. Recorded depths of B. smithii are
as shallow as 402-235 m, but most of the fow de-
tailed records are from 600 to 1 020 m. During this
survey, Bathyraja smithii was recorded from numerous
stations along virtually its entire recorded range, with
few in Namibian walers, south-west of Walvis Bay to
the Orange River, and most along the South Alncan
slope from the Orange River to south-west of Quoin
Point {Fig. 11¢) deeper than 450 m. Most stations had
one or a few individuals, except between Saldanha
Bay and Cape Point, where it occurred in numbers al
a few stations of Cruise 060. All stages were recorded,
from haichlings to large adults.

Crurirgja durbanensis (Yon Bonde and Swart,
1923) — smoothnose legskate

Raia durbanensis —Von Bonde and Swart 1923:
11, Pl 22, Fig. 1 (*Natal”, RV, Pickle #343,
30710,0X'8, 1433 00°E, north-west ol Hundeklip Bay,
Western Cape, 860 m); Bamard 1925 (“Natal™, 860 m).

Cruriraje durbanensis — Bigelow and Schroeder
1948a: 550 (Natal coast): Bigelow and Schroeder
1953: 313 (Naal cosst); Bigelow and Schroeder 1962:
199 {Natal coast); Smith 1964: 287 (type specimens
lost, not fromm Natal but about 640 km north-west of
Cape Town); Wallace 1967c: 7 (north-west of Cape
Town); Hulley 19700 136, Fig. 3 (types losi, north-
west of Cape Town); Hulley 1972a: 86-96, Figs
58—359 {geographic and depth distribution, coniined to
West Coast); Hulley 19860 116, Fig. 25.2 (original
record); Compagno ¢f ¢f. 1989: 84, ill. (orignal record),

Raia spinacidermis — Smith 1949: 86 {in part,
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Raia durbanensis In synonymy): Smuth 1965: 66 (in
part).

Africana demersal trawl stations: none.

Distribution — This Tare skate has not been recorded
by Afiricana or any other research or commercial trawler
since its collection by the RV, Pickle off Hondeklip
Bay {not Natal, despite its name). li is suspected that it
may show up with further deep-slope trawling off the
west coast of South Africa, particularly at stations
deeper than 1 (000 m.

Crurirajoe parcomaculata (Von Bonde and Swart,
1923) — roughnose legskate

Raia parcomaculata — Von Bonde and Swart 1923:
9, PLL 21, Fig. 2.(R.V. Pickie #116, 20257 30'S,
31°34,15°E, off Durban, Naral, 545 m).

Raja parcomaculatg — Norman 1935 46 (Soulh
Alrica, Natal, doubtlul specics),

Crurtraja parcomacutata — Bigolow and Schroeder
1948a: 550 (Natal, South Africa); Bigelow and
Schroeder 1953: 315 (Natal coast, South Africa);
Eigclow and Schroeder 1962: 199 (Natal coast, South
Alrica, 545 m); Smith 1964; 288, Pls 26-27 (Algoa
Bay, ¢. 183 m); Wallace 1967c: 11, Fig. 6 {rare, off
Durban); Hulley 197(: 157, PL 1a, Figs 4a, b (holo-
type lost, off Durban; otherwise off West Coast from
west-north-west ol Liidentr 10 Cape Columbine, 267 —
622 m, Algoa Bay, 193 m; probably not extending
north-east of Porl Alfred); Hulley 1972a: 86—96, Figs
38—39 (geagraphic and depth distribution; 170-350 m);
Hulley 1986: 117, Hip. 25.3 (Liderilz o Durban,
260620 m); Turon ¢ ai. 1986 174, 230, 286 (south-
central Namibia and South Africa from south-west of
Lilderitz to south-west of the Orange River mouth, 9
staiions from 27°31,0°S, 14°25,6°E to 29°38,3°S,
14°47 0'E, 198489 m); Compagno er al, 1989: 84,
ill. (Lideritz to Durban, 195-620 m)}; Mas-Riera and
Macpherson 1989: 2, Tigs 1, 2 (southcmmost Namihia
in vicinity of Orange River mounth and north-west
coast of South Africa between 28 and 3055, 150500 m,
slightly more northerly in summer).

Raja candaspinosa — Norman 1935: 43 (South
Africa, in part, for BMINH 1935.5.2.64, west ot Cape
Town, 34°0R°S, 17°3%E, 402-7548 m; 33°48'5,
17°29,5°E, 402-235 m).

Rata miraletss — Barnard 1925: 68 (in part, for
types of C. parcomacudata); Fowler 1941: 375 (South
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Africa, Nalal in part, also incloding Raia parcomacu-
lata Von Bonde and Swart, 1923 in synonymy).

Raia smithi — Smith 1949 66, Fig. 68 {in part,
South Africs, thought to be the young of Barhyraja
smithiiy; Smith 1965: 66, Fig. 68 {1n part, South

Alnica),

Africana demersal traw] stations (s = 84):

Cruise (028 -

Creiise 133

Crunge (139 -

Cruise 46

Cruise 030

Cruise 054 -—

Cruise 039

Cruise 060
Croise: 065 -—
Cruise 069
Cruisa 675

Cruise 079 —

- AT,

AZ299, 227 m;
A23T2, 370m;
A2380, 34 m.
AZTR0, 192 m;
A2TRE, 32 m;
AZB41, 207 .
AZ325, 225 m;
AT345, 453 13
A3AZR 255 o
A48T 213 my
A 00
A4378, 300 m;
Adrgl 210
ADZ43, 289 me
AS256, 206 m;
ASZTY, 300 m,
AS3M, 270 m;
ASEIF, 262 m;
ASEGG, 224 m;
AJ945, 205 m,
ABR3D, 203 m;
ABBAd, 32 m;
ABUS9, 223 m;
ABYRT, 391 m,
AT02, 240
ATIR, ATim.
ARIIS, 280 m;
300 1m;
AUDZT, 438 m;
AG129, 345 m
AUB14, 455 m;
AORZE, 237 m;

A2304, 354 m:
A?373, 284 m,

A2T51, 3%,
A2TE3, 301 m;

A3341, 485 m;
A3353, 212 1m;
AZd20 363 m;
A420], 217 m;
AdB0D, 300 m;
A43289, 335 0y
AdIRE, 330 m.
ABSZ50, 370 oy
AS2TS, 250w
ASZHE, 390
AS305, 266 m;
ASHSS, 170 m;
A5897, 368 m,

A68A7, 230 m;
MAOBRI, 206 m;
ABG60, 198 m;

ATO22, 498 m.

AB320, 265 m,
A2, 234 m,
AS028, 400 m;
AD1300, 264 m;
AUB16, 315 m;
AU%20 238 m;

AZ35, 513 m
A2379, 375 my

AZTA, 302 m:
AZTEE, 364 m;

Ad344, 209 m:
A3Z390, 362 m;
A3d66, 488 m,
Ad4304, 240 m;
A4327, 285 m;
Ad331, 195 m;

ASZAE, 217 my
AS2TR, 275 my
AI303, 27 m;
AS300 215 m.
ASS63, 174 m;
ASRYZ, 380 m:

AGES3, 251 m;
AGBSR, 238 m;
AG9TD, 323 m,

AR346, 327 m.
AU013, 238 m:
AT, 300 m;
ADL46, 280 m.
AGRH, 2EE mu;
AURIS, 224 m.

Station latimude and depth range — 28°23,0°8, 14°25,3'E
to 36501, 78, 19°47,5°E, 170-520 m,

Distribution — This moderately common small skate
is another southern African endemic, and it ranges
from south-cenfral Namibia to Natal. Only the holotype
was recorded [tom Natal, and ihe species is otherwise
known from Liideritz to Algoa Bay and possibly Fast
London at 150-620 m. In Natal ellshore waters 1l may
he replaced by the smaller and easily distinguished
Cruriraja triangularis Smith, 1964, The survey had a
single record of C. parcomaculata in Namibian watcrs,
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from just north-west of the Orange River, bul the re-
mainder were scatiered along the uppermost slope and
occasionally the outer shelf of South Africa from the
Orange River to sonth-west of Cape Agulhas (Fig.
11d}, with most records beiween 200 and 400 m.
Usually very few were caught in any cone trawl, but
the catch ranged from hatchlings to adults.

Neoraja stehmanni (Hulley, 1972) — African dwarf
skate

Breviraja stehmanni — Hulley 1972b: 253, Fips
1-5 {West of Cape Town, 292 m; 33°53,7-57,3°5,
17°25,0-26,8'E, 640 m; 33°35,6-36,1'§,
17°25,0-26,8E, 600 my).

Nearaja (Neoraja) stehmanni — Hulley 1986; 118,
Fig. 23.5 (south of Agulhas Bank to west of Cape
Towmn, 2921 025 m).

Neoraja stehmanni — Compagno ez af, 1989; 88, 111,
(Orange River mouth o Agulhas Bank, 2921 025 m})

YRaia plutonia — Bamard 1925: 68 {in part, 324—
1023 m™

Africana demersal trawl stations (n=11):

Cruise 059 — A0950, 849 m.

Criise 060 — ARDEA, 552 m; AGGE7, 710m; A69RY, 680 m;
ATHZ, 608 m; ATO23, 700t AT024, 894 m;
ATD25, 496 m; ATOST, Y03 m; ATO3R, 917 my;
AT039, 719 m.

Starion latitude and depth range — 29°35,1'S, 14°23 3'E
to 34°56,5°S, 18°12,8°E, 496917 m.

Distiitution — This deep-water skate, one of the small-
est southern African rajids, is a South Afvican west
coast endemic which has been recorded from west of
Capc Town to south of the Agulhas Bank at 292~
1 025 m. Africana encountered Neoraja stehmanni on
several stations from limited areas on the deep slope,
south-west of Cape Point and south-west of Saldanha
Buy in its known range, but additionally northwards
with a record scuth-west of the Orange River, a range
extension. As cwrently known, its distnbuiion is un-
vsually localized compared to other offshore southermn
African rajids, boi this may change with further deep-
slope exploration. Off Cape Town and Saldanha Bay it
was caught in considerable numbers (mostly adults) in
limited areas below 600 m (Fig. 12a). It could have
gpecialized habitat requirements not shared by other,
more wide-ranging deep-water skates in the area, but
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this remains to be seen. Several other deep-water car-
tilaginous fish, including the skates Bathyraja smithii,
Rajer (Rajelia) leopardus, R. (R.) dissimilis und R, (R.)
raviditla were caught at some of the same stations that
vielded N. srehnanni. '

Raja (Apblyraja) radiate Donovan, 1808 — thorny
skate

Reaja radiata — Donovan 1808: P1. 114 {Great
Rritain); Bigelow and Schroeder 1953: 255, Figs
55-36 (distribution in North Atlantic); Hulley 1970
193, Fig. 13, Pl. 7a (west of Cape Town, 548—640 mj};
Hulley 1972a: 8696, Figs 583—59 (geographic and
depth distribution); Hulley 1986: 124, Fig. 25.16
(West Coast); Compagno ef @l. 1989 88, ill. (off Cape

Town),
Africana demersal trawl stations: none.

Distribution — The thorny skate is a commeon North
Adtlantic offshore species of high latitudes, with a broad
range from the U.5.A. to Greenland, Spitzbergen,
Teeland, and southwards to Holland and pessibly the
Bay of Biscay. Its known depth range is 55-604 m. Tt
13 known m southern African waters only from two
specimens (South African Muscum, SAM-25142,
examined by the present authors) taken off Cape Town
in 548—0640 m. In view of its abundance and wide
deplh range elsewhere and its distinctiveness, ii is sur-
prising that Africana did not encounter this skate in
the area. Possibly the species is very localized within
the survey arca, and perhaps Africana failed 1o sample
patches of botiom and depth where this skate occurs.
Limited coverage in the 300-650 m depth range was
one of the deficiencies of the present survey.

Raja (Amblyragja) roberisi Hulley, 1970 — bigmouth
skate

Raja roberisi — Hulley 1570: 190, Figs 12a-b
(west of Cape Town, 33°51°S, 17°14°E, 1 350 m);
Hulley 1972a: 8696, Figs 5859 (geographic and
depth distribution};, Hulley 1986: 123, Fig, 25.18
{(west of Cape Town); Compagno ef al. 1989: 88, ill.
(off Cape Town).

Africana demersal trawl stations: none.

Distribution — This large, distinctive deep-waler
skate is a South Afrmican west coast endemic, collected
from west of Cape Town in deeper water than sarmpled
in the present survey. Tt has not been recorded since its
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Fig. 12: Africana demersal trawl stations at which_{a) African pygmy skate {MNeoraja
stefunanni, 1 = 11}, (k) slime skate (Rafa (Dipturus) pulfopunciata, n = 103), )
roughbelly skate {Hara {(Dipturus) springeri, R = 8), (d) _Fellowspot skate (Aajg

{Laucoraja) wallacel, n = 123) wers taker, 19861990

1991
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original description.

Raja {Dipturus) doutrei Cadenat, 1960 — javelin
skate

Raja douirei — Cadenat 1960a: 294, Figs 1-13, 15
{Sud Fosse Kayar, Senegal, 450500 m}; Hulley 1970:
164, Figs 5a—c, Pl 1b {WSW of Lideritz, Namibia,
494 m}; Hulley 1972a: 8696, Figs 58 =59 (peographic
and depth distribution, 480-520 m; Senegal); Trunov
1972: 399, Fig. 3 (northern Namibia south o off
Walvis Bay: 17°30°S, 11°20°E, 480—483 m; 17°30°S,
11°21°E, 495-500 m; 21°32'S, 12°44°E; 23°25°S,
13°02°E, 510-515 m; also north-central Namibia be-
ween 16930 and 25°00°Sy: Karrer 1973: 200, Fg. 1
(northern Namibia west of Cape Frio, 18°41°5,
11°31°E, 450480 m); Allué er al. 1984: 127 {north-
crm Namibia from the Cuncne River to south-west of
Rocky Point, 7 stations frem 17°42.0°5, 11°20,0°E to
1992305, 11°36,0°E, 270520 m); Hulley 1986; 122,
Fig. 25.11 (Senegal to Liideritz, Namibia, 450600 m});
Lloris 1986: 115, Fig. 37 {(Namibia, west of Walvis
Bay, 22°31°S, 12°47'E, 545-710 m; 22°41°S, 12°52'E,
409-420 m); Turon er af. 1986: 67, 174, 231, 294
{(Namibia and South Africa. from Cunene River to
south-wesi of the Orange River mouth, 28 stalions
from 17°32.9°5, 11°21,0°E to 29°240°5, 15°10,7°%,
163-615 m}); Compagno et ef. 1989 90, ill. (Senegal
south to north-central Namibia, 450-600 m); Mas-
Riera and Macpherson 1989 2, Figs 1, 2 (central
Namibia south-west of Walvis Bay at approximately
23220 —24°10S, also south-west of Liideritz between
27°007 and 27°10°8, below 300 m).

Raia doutrei — Lleonart and Rucabado 1984: 41
{central Namibia north-west and west of Walvis Bay.
21°30,5'8, 12934 1'E and 22°536,7'S, 13°042°E,
400800 m).

Raja batis — Hulley 1966: 512 (Cape Columbine,
437 m, ? = Raja springeri).

Africana demersal trawl stations: none.

Distribution — This Atlantic Alrican skate has a broad
range from Scnegal Lo Namibia, and off Namibia and
South Alrica it was reported from the Cunene River 10
just south-west of the Orange River, at depths of
163 —B0O0 m, with most records deeper than 400 m. It
was not collected by Africana in Namibian waters or
off Soulh Africa in the survey area, although R.S.
Benguela collected 1 near the Cunere River. It is close
to the east coast Raja {Dipturus) stenorhynchus
Wallace, 1967, It is pussible that some of the numerous
Namibian records of this skale by Spanish rescarchers
may be based on R. (D.) springeri, which Africana
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collected off the Orange River.

Raja (Dipturus) pullopunctate Smith, 1964 — slime
skate

Raia pullopuncrata — Smith 1964: 2835, PL. 25a
{Algoa Bay, 183 m; uncertain it additional specimens
mentioned from 29°59°S, 31°07°E, 230 m ofl Natal
are this species or R. campbelii).

Raju pultopunctata — Tlulley 1966: 505, Figs 4, 5
(west of Cape Town and Algea Bay); Wallace 1967¢:
13, Fig. 7 (Algoa Bay); Day et al, 1970; 89 (False
Bay, Algoa Bay-Walvis Bay, 15-100 m); Hulley 197(:
166, Figs 6a—c, Pls Za-h (west of Cape Town to off
Part Alfred, 91-457 m); Hulley 1972a: 86-96, Figs
58—59 (peographic and depth distribution; 60—460 m);
Hudley 1986: 123, Fig. 25.15, PL 6 (in part, Liideritz
to 23°8 off Mogambique, including R. campbelliy;
Compagno ef af. 1989: 92, ilj. (Liideritz to Port
Alfred, 50457 m); Mas-Riera and Macpherson 1989;
2, Figs 1, 2 (southemmost Namibia and South Africa

in vicinity of Orange River mouth, sbout 28°30"—

2978, between 100 and 200 m, slightly more northerly
in summer).

Raia batis — Thompson 1914 156 (Bullels Bay);
von Bonde and Swart 1923: 3, 21 (Cape, Buffels Bay,
off Cape Point lighthouse, 62 m): Barnard 1925: 70,
Pl 4, Fig. 3 (False Bay and oft Cupe Point, 62183 m);
Clark 1926: 53 (South Africa?); Von Bonde 1934 16
(False Bay and off Cape Poinl); Smith 1949; 66, Tig.
65 (west coast around to Algoa Bay, 37-366 m);
Smith 1965: 66, Fig. 65 (west coast 1o Algoa Bay).

Raia stabuliforis — Von Bonde and Swart 1923;
12, 21 {Mossel Bay).

Ruja batis — Norman 1935: 39 (oIl Cape Point,
182 m); Fowler 1941: 385 (South Africa); Bigelow
and Schroeder 1933: 146 (South Alrica).

Africana demersal trawl stations (rz = 103):

Cruise 028 — A2336, 204 m;, AZ306Z, |7om.

Crupse (133 -— A2749, 225 m; A2750, 192 m; A2754, 285 m;
AXTER, 199 m; AZTO2, 139 m; AZTO6, 170 m:
AXTOR, 173 m; AZTTZ 154 m; AZYTA 15Y m;
A2TE2,353 m,

Cruise 030 — AX323 223 m; AJ326, 187 m; A3327, 178 m;

A3330, 139 oy
AXIBL, M3 m.
Cruise 46 — 54288, 190 0y
Ad294 160 m;
A4299, 145 o
A4300. 300 m:

A3332, 189 m; A3339, 200 m;
A4291, 217 m;
AAXGT T8 e
A4302, 75 m;
A4312. 2801,

Ad293, 175 oy
A429%, 135 m;
A4304, 240 ny;
Ad319, 230 m;
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Cruise 150 —

Cruise 034 —

Cruise 059 —

Cruise 060 —
Cruize (0% —
Crujse 175 —

A4321, 230 m:
AS227, 173 m;
AR232, 153 my
AS235, 186 m;
AL259, 264 my;
ASZTI, 240 m;
AS3I3, 178
AH852, 305 m;
ASE55, 200 my
ASESE, 117 m;
A58G2, 165 m;
AS920, 180 m;
ABBIT, 171
A6844, 158 m;
A6851, 174 m;
AGBTY, 254 m;
AGDAT, 176 m:
AGITE, 250 m.
ATOZ1, 240 m;
A%302, 250 m;
ABOGA, 163 m;
AYMA [TUm;
AROLS, 127 m;
AQN23, 158 m;

Cruisc 079 — AD765, [44'm;

AL, 218 m;
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A4386, 380 m.
AS228, 230 m;
AS5233, 140 m;
A3236, 167 m:
AS264, 217 m;
AS5281, 261 m;
A532¢, 204 m.
ADN853, 262 m,
A4856, 122 m;
ASB30, 151 mi;
ASB63, 174 m;
A9, 171 m,
ABE3E, 200 m;
ANBB4S, 170 m:
AG86E, 172.1m;
AR901, 199 m:
AGTN, 323 m:

AT(45, 156 m.
AR32, 208 m.
AQ012, 234 qm;
A9015, 184 m;
A9MY, 154 m;
A9D24, 123 1
ARROT, 194 m:
ASEZ4, 288 m;

AS5231, 169 m;
ASZ234, 137 m:
A3237, 155 m;
ALZGS, 2w,
AS3M, 270 m;,

AS854, 170 m;
ASEST, 190 m;
A3800, 159 m;
ASBG6A, 224 1m;
A3941, 235 m.
ABR39, 203 m;
A6846, 176 m;
ABET0, 246 m;
AG911, 213 m;
ARYTT, 243 m:

ADDI3, 238 m,
AQ06, 174m;
AO020, 130 m;
A9134, 372 m.
ADB02, 195 m;
A9829, 238 m,

Station latitude and depth range— 28°51,0YS, 15°390°E
o 36°01,7'S, 19°47 5'E. 117-380 m,

Distribution — The slime skate 1s an endemic southern
African batoid with a range from Liideritz and poss-
ibdy Walvis Bay, Namibia, a1 least to Algoa Bay, South
Af¥ica, in depths of 15— 457 m. West Coast liter ature
records of R. pullopunctata off South Africa are
sketchy. Records from Natal may partly or entirely be
based on a smaller and similar relative, Raja (Diptiaes)
camphelli Waltace, [967. Off sonthern Namibia, the
species may extend farther north im summer than in
winter. The present survey did not obtain any Namibian
records of R. pulfopunciaia, but it was taken in consid-
erable numbers in South African waters from the outer
shelf and upper slope south-west of the Orange River
mouth Lo south of Cape Agulhas (Fig. 12b}. Most
records clustered between Saldanha Bay and Cape
Apulhas, bul there was a sparser group of records
from off Cape Columbinc to the Orange River, and
most records were from berween 100 and 350 m deep.
All stages from hatchlings to adults were collected, in-
cluding gravid females.

Raja {Dipturas) springeri Wallace, 1967 — rough-
belly skate

Raja springeri — Wallace 1967¢: 15, Figs 9-10 (c.
48 km ESE of Durban, 549 m; Anfon Bruun #3988,

19914

22°25'8, 35°54°E, east of Barra da Falsa, Mocam-
bigue, 741 m; also 403-421 m ESE of Durbanj:
Hulley 1972a: 86-96, Figs 38-39 (geographic und
depth distribution; east coast of southern Africa from
Durban to Barra Falsa, 400—740 m); Hulley 1986:
125, Fig. 25.20 (23°5 off Mogambigue, ESE of
Durban in 400740 m; off Kenyy); Ochumba 1988:
29 (Kenya); Compagmo et af. 1989: 92, ill. {Liderirz
to central Mogambique, also Madagascar and Kenya,
B8 —740 m).

IRaja baiis — Hulley 1966: 512 (off Cape Colum-
bine, 458 m).

Africana demersal trawl] stations (n = 8):

Cruise 039 — A3aY, 440 m.
Crugge (M6 — A4364, 440 m.
Cruise 050 — AS249, SR m.
Cruise 054 — A5035, 454 m.
Cruise 059 — AB94Y, 425 m;
Cruise 060 — A0, 486 m.
Cruise 075 — AY13Y 48] m.

ABGS0, 475 .

Station latitude and depth range — 27°22,2'5, 14°16,2°E
to 34°40,5°S, 18°14,7'E, 88 -486 m.

Distribution — This rare giant deep-water skate was
formerly considered to be an cast coast African en-
demic, with a range from Natal, Mogambique,
Madagascar and Kenya in 400740 m of water, but
collecting by Africana has extended is range to the
Eastern Cape and to the west coast of seuthern Africa.
This survey recorded it from south-west of Cape Point
to off Port Nolloth in Sonth African waters and into
Namibidn waters, with two records south-west of
Liideritz (Fig. 12¢). Most records are on the upper
slope between 400 and 300 m, but Africana once col-
lected a small juvenile at 88 m off Lambert’s Bay.
Most of the rocords are of onc large juvenile per
slation, but once an adult male and a small juvenile
were collected simultancously, # may be more cormmon
off the Eastern Cape.

Raja (Leucorgja) wallacei Hulley, 1970 — yellﬂw-
spot skate

Reja woallacet Hulley, 1970: 210, Figs 19a—b,
Pl. 12% (south-west of Cape Town, 34°10°S, 17°45°E,
292 m}; Hulley 1972a: 86-96, Figs 538—39 (geographic
and depth distribution; 65-430 m}); Hulley 1986: 127,
Fig. 25.23, PL. 6 (Cape to Limpopo River mouth,
Mocambique, 70450 m); Compagno et al. 1989: 94,
L. (Lideritz to southern Mocambique, 95—-432 m);
MWas-Riera and Macpherson 1989: 3, Figs 9, 10 (south-
ern Ivamibia and north-west South Africa in vicinity
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of Orange River mouth, about 28°1(0Y =30°5, 100—500m).

Raia harngrdi — Smith 1949: 67, PL 3 (in part,
Port Neolloth to Algoa Bay, South Africa, down to
366m); Smith 1963 67, P13 {in part).

Raja barnardi — Wallace 1967c: 39, Figs 2021
(west and east coasts of southern Africa; off Chalumna
River, Eastern Cape, in 73 m: SE of Durban Bluff,
Natal, in 293-421 m; off Limpopo River mouth

T

AG140, 350 m;
AD146, 280 m;
Cruise 079 — A9768, 219 m;
A9R15, 240 m;
AGE22 207 m;
ADR2Q 238 m:
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AS14], 470 m;
AGEH0, 351 m;
AB795, 182 m;
ASE16, 315 m;
ABRZ4, 288 m;
ADB30, 234 m.
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AS145, 253 m;
A9154, 372 m.
AGR03, 189 m;
AGE20, 218 m;
ATE28, 233 m;

Station latimde and depth range — 28°34,0°5, 15°23,7E
to 36°00,0°8, 19°50,0°E, 146-470 m.

southern Mogambigue, 447 m}),

Raia caudaspinosa — Smith 1949: 67, Fig. 72 (in
part, Cape to Natal); Smith 1965: 67, Fig. 72 (in part,

Cape to Natal).

Africana demersal trawi stations (n = 123):

Cruise 028 —

Cruise: 033 —

Cruise 039 —

Cruise 046 —

Crizise 050 —

Cruise 054 —

Cruise 059 -

Cruise 060~
Cruise 069 —

Cruise 075 —

AZIIZ 182 m
A2T764, 160 m;
AZTeR, 175 m;
AZE42, 200 m,
A3325, 235 m;
A3337, 174 m;
AR, 213 m;
A3428, 255 .
A4200, 170 m;
AL294 160 m:
A4296, 165 m;
A4362, 219 m;
A43R1, 200 m;
AS227, 173 m;
AS5238, 160
AS236, 296 m;
AS30D, 215 m;
ASILT, 188 m;
AS3ID, 190 m.
AS861, 165 m;
ASERS, 460 ny;
AJ92L 187 m;
A5940, 282 ny;
AGBIT, 1T my
AGEAO, 176 m;
AGRS2, 180 m;
AGG2, 1&4 m;
AGGIS, 185 m;
AGtd, 170 1m;
ABTE0, 198 m;
AG9T8, 250 m,
AGORS, 247 m;
AB326, 265 my
A8343, 1Y! m.
AY014, 170 m;
ADT, 152 m;
ADD43, 263 m;
ADMS, 185 m;
ADI0, 264 m:

£42336, 204 m;
AZTEG, 170 m;
AZTED, 201 m,

A3327. 178 m.
A3339, 200 m;
A3386, 240 m;

A4201, 217
A4204 160 m;
A4302, 175 my,
A4363, 432 m;
A4382, 233 my
AS228, 230 m;
AF2A2 5T e
AS259, 264 oy
AS322, 29 m:
ARITY, 199 0y

ASE63, 174 m;
ASROT, 358 m;
AS59F7, 192 m;
AS5945 205 m;
Ab¥39, 203 m;
A6R47 230 me
ABBS3, 251 m;

CAG013, 146 m,

AB94Z, 156 m:
AB954, 224 m;

TABS6L, 209 m:

AT021, 240 m.
AB34r, 174 m;

AINS, 184 m;
ARDTY, 134 m,
AB0S51, 1901 m;,
A2, 185 m,
AR, 227 m;

AZ573, 284 m.
AXTOT, 213 m;
A2784, 291 m;

A3329, 157 m;
A3360, 379 m:
A3393, 299 m;

A4283, 173 m;
44295, 230m;
A4304, 240 m;
A4369, 330 m;
Ad3B3, 372 m.
AS232 153 m;
AF254, 265 m;
A5290 173 m;
AS325, 184 m;
AT3IR, 160 m:

ASE65, 230 m;
AS02(, 180 m;
AS5938, 34 m;
A5946, 205 m.
AGB45, 170 m;
A0851, 174 m;
ABRRY, 280 m;
A6934, 186 m;
Aa9d3, 177 m:
AB959, 223 m;
AG96R, 245 m:

AR342, 200 m;

AL016, 174 m;
ASO42, 257 me
AYDEY, 227 m;
A9124, 188 m;
AYI33, 248 m;

Distribution — This common, distinctive skate is an
endemic of southern Africa, with a reported range
from southern Namibia to southern Mogambique at
70—500 m. There are few detailed West Coast records,
and it barely extends intc Namibiun waters in the
vicinity of the Qrange River. The present survey
recorded it from sonthernmost Namibia at the Orange
River mouth southwards aleng the cuter shell and
upper slope to south of Cape Agulhas (Fig, 12d), with
most records between 150 and 300 m. Raja watlacet
shows a distinctly bimodal geographic distribution off
the west coast of South Africa, with all the records
concentrated in an area between the Orange River and
Cape Columbine, and a second area between Cape
Point and Cape Aguihas with no records in between. It
is very common off the Eastern Cape (Compagno ef
al. in prep.). '

Raja (Malacoraja) spinacidermis Barnard, 1923 —
roughskin skate

faia spinacidermis — Barnard 1923: 440 {(exact
locality uncertain); Bamard 1925: 73, PL. 4, Fig. 6 (oil
Cape Point in deep water); Fowler 1941: 392 (South
Adrica); Smith 1949; 66 (in part, Scuth Africa, nol
Raia durbanensis, in synonymy); Smith 1965: 66 (in
part, South Africa),

Raja spinacidermis — Norman 1935; 46 (Scuth
Africa); Hulley 1970, 173, Pls 4a—b (west of Capc
Town, 33°49'§, 17°13E, 1 000 m; 33°51°S, 17°41’E,
1 350 m}; Hulley 1972a: 86—96, Figs 58—59 {geo-
graphic and depth distribution; 1 G00-1 350 m}:
Trunov 1972: 400 (north-central Namibia between
16%30" and 25°00'S); Hulley and Stehmann 1977: 227,
Figs 1-5 (west of Cape Town, 33°43°S, 17°21°E,
914 m); Stehmann and Biirkel 1984; 182 (Western
North Atlantic and Iceland-Facroes Ridge, South
Africa); Hulley 1986: 125, Fig. 25.19 (North Atlantic;
wesl coast of South Africa below 900 m); Compagne
et al. 1989: 96, il], (southern Namibia to Cape Town,
Réd~1 350 m).

Raja mollis — Bigelow and Schroeder 1950; 388,
PL. 2 (southern Nova Scotia, 1 569 m); Bigelow and
Schroeder 1953: 237, Fig. 51 {southern Nova Scotiz);
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Bigelow and Schroeder 1954; 63 (Georges Bank and
southem Nova Scotia, 760—895 my); Templeman 1965;
268, Figs 10-13 {south-west Grand Bank to Baffin
Island, 450-745 m); Krefft and Liibben 1966: 389,
Figs 1--2 (west of [celand-Tacroes Ridge, 680 m).

MWaia plutonia — Barnard 1925: 68 (in part, ofl
Cape Point and south of Agulhas Bank, 8241 025 m?,
also mclading holotype of Raia afbalinea Yon Bonde
and Swart, 1923 = R. caudaspinosa).

Africana demersal wrawl stations (r = 8);

Cruise 050 — AS5249, 800 m.
Cruisc 059 — ABHDZ, D03 m; AGHS1, RAd m:  AG956, 849 m.
Cruise 060 — AG988, WX m; AGY99, 023 m; A7024. 894 m.
Cruise 066 — A7550, 900 m,

Station fatitude and depth range — 29°20,7°S, 14°%03,3 T
o 34956,5°8, 18°12,8°E, 800-923 m.

Distribudion — This rare decp-water skate has an amphi-
temperate distribution on the North Atlantic slope
from Georges Bank to the Iceland-Faeroes Ridge in
450-1 569 m, and oil north-ventral Namibia and Cape
Town, South Africa, at 1 000—1 350 m. This survey
collected it in small numbers from the deep slepe of

South Africa from off Port Nolloth, south-west of
Lambert's Bay, north-west of Cape Town, and south-
west of Cape Peint (Fig. 13a) at 8300 m and deeper.
Catches ranged {rom small juveniles o adults.

Rajo {Rajay of. clavata Linnaeuns, 1758 — biscuit
skate

Raja clavata — Linnacus 1738, 1: 232 (“Habitat in
Europa™; Gilchrist 1922a: 7 {South Africa); Fowler
1836b: 110 (South Africa, Walvis Bay to Natal, to
293 m): Fowler 1941: 360 (South Alrica, Natal,
?Mauritius); Hulley 1966: 508, Fig. 8§ (Namibia to
Natal and ofl southern Madagascar and Mauritius);
Wallace 1967¢: 35, Fig. 4, 18—19 (west and east coast
ol southern Alrica; oll Lambert’s Bay, Western Cape,
203 and 458 m: Algoa Bay in 55-128 m, and off
Chalumna River in 92 m, Buslern Cape}; Hulley,
1970: 183, Figs 10a—c. Pl. 6a (Cape Columbine to
Algoa Bay, 55-548 m); Hulley 1972a: 8696, Figs
58-359 (geographic and depth distribution: Eastern
MNorth Atlantic and Mediterrancan south to about
20°N; northern limit of about 23°5 in southern Africa
from Namibia to Cape Point, then north-cast to Bara
Falsa, Mocambique, southern Madagascar and
Mauritius; 30-1 040 m); Tulley 1986: 120, Fig, 25.7,
PL 6 (Walvis Bay to Durban, 30-1 020 m; also Black
Sca, Mediterranean, Eastern North Atlantic, southcm
Madagascar and Mauritius); Lloris 1986: 117, Fig. 3§

1997

{Namibia south-west of Walvis Bay, 23°31°S, 12°58°E,

© 761-768 m); Turon et af. 1986: 36, 67, 137, 175, 231,

296 (Namibia, 29 stations from 17°32,9°5, 11°21,0°E
to 20922 5°S, 1434, 0°E, 24-823 m); Mas-Riera and
Macpherson 1989: 2, Figs 3, 4 (southern Namibia and
South Africa from 25°50°-30°5, between 100 and
200 m, more northerly in summer).

Raia clavaio — Barnard 1925: 64, PL 4, Fig. 2 {in
parl?, Walvis Bay, Table Bay to Nartal); Von Bonde
1933: 39 (Cape seaz); Von Bonde 1934: 16 (Walvis
Bay 1o Natal); Barmnard 1847: 26, PL'4, Fig. | (South
Africa); Day et al. 1970z 89 (False Bay, Beira-Walvis
Bay, 15100 m); Llecnart and Rucabado 1984; 42
(central Namibia west of Walvis Bay, 22°53,0°5,
12°538,1'E, 470—650 m).

Raja bonae-speiensiy — Fowler 1914: 468 (re-
placement name for Raja capensis Miiller and Henle,
1841).

Rafa capensis — Miiller and Henle 1841: 151
(*Yom Cap”; junior homonym of Raja capensis
Gmelin, 1789 = Narke capensisy, Gray 1851: 112
("“Cape™); Blecker 1860: 58 (Cape of Good Hope);
Dumeril 1865: 340, PL 12, Fips 1112 {Cape of Good
Hope): Guuther 1870; 455, ftn. * (Cape of Good
Hope); Gilchrist 1902: 168 {Cape of Good Hope);
Thompson 1914; 157 (Cape seas, South Africa);
Gilcluist 1921: 34 (Western Clape).

Raia capensis — 7Sauvage 1891 510 (Madagas-
car); Von Bonde and Swart 1923: 4, 21 (Cape seas,
RV, Pickle #59, 32°27.30°S, 17°22,00°E, 267 m;
#351, 32°36,00'S, 17°05,00°E, 293 m; between,
Lambert’s Bay and Cape Columbine, Western Cape).

Ruiv maculate — Bamard 1925; 71 (Cape seas);
Tvon Bonde 1933: 32 (Cape seas).

Raja maculaia — TBleeker 1860: 58 (Cape of
Good Hope); 7Gilehrist 1902: 168 {South Africa);
IThompson 1514: 157 (Cape seas, Sculh Africy).

Raia oculata — Von Bonde and Swarl 1923: 4, 21
{Cape seas).

Raia ocellifera — Garman 1913: 363 (South Africa,
in part, R. capensis and K. rhizacanthus in synonymy),

Raia quadrimaculaty — TVon Bonde and Swart
1923: 5, 21 (Natal, Pickle #97, 29°52,00°S, 31°18,0(YE,
off Durban, 375 m); ?Von Bonde 1934: 16 (west coast
ol South Africa),

Kaia vhizaranthus — Regan 1906 3, PL 3 (Naal,
73 m}; Regan 1908a: 242 (Bird Island, Algoa Bay);
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Fig. 13: Africana demersat frawl stations at which (a) roughskin skate {Raja {Mafacoraja)
spinacidermis, n = 8}, {b) biscuit skate {Raja {Hafa) cf. clavalta, 7= 4018, (g}
unchkin skate (Hafa {Aajela) caudaspinosa, i = A, {d) bigthorn skate (Ha/a

{ Bajeitglconfundens, n=68) wers taken, 19861990
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Gilchrist and Thompson 1916: 288 (Natal, Bird
Island); Von Bonde and Swart 1923- 5, 21 (Cape and
Natal); Smith 1949: 66 (southern Africa, Walvis Bay
to Madagascar, to 366 m); Smith 1965: 65 (southern
Adrica).

Raja rhizacanthus — Thompson 1914: 158 (Natal,
Bird Islands); Norman 1935: 40 (South Africa, Walvis
Bay to Natal, Madagascar; specimens from Kalk Bay,
False Bay, Agulhas Bank, Cape 5t Blaize and Bird
Island, *Natal” |7 = Algoa Bay]}; Smith and Smith
1966: 29, ill. (Tsitsikamma Park, Bastern Cape, South
Africa); Hulley 1966: 499 (= Raja clavara).

TRaia smithi — Smith 1949: 66, PL 3 (in part?):
Smith 1965: 66, P13 (in part?),

Raja straeleni — Poll 1951: 118, Fig. 54 {Angola,
ncludmp type locality, also Namitna ofl Rocky Point,
19°52°8, 12°20°E, 220 m); Krefft 1968a: PL. 5a
(Angola, Spanish Guinea, 2 13-660 m); Hulley 1970;
187, Figs 1la—c, PL. 6b {Angola and north-central
Narnibia, 10°28" to 22°03'S, 200-700 m); Sichmans
1971: 187, Figs 8—13 {north-west Africa, Angola and
Namibia from south-west of the Cunene River o
north-west of Walvis Bay, 18°3(0'S, 11°27E to 22°03'S,
1391 2°E, 200-400) m); Hulley 1972a: 8696, Figs
38—39 {geographic and depth distribution; commonest
between 20°N and 1595); Trunov 1972; 400 (north-
ceniral Namibia between 16°3('S and 25°00°S}); Allué
ef al. 1984: 127 {(north-central Namibia from thc
Cunene River to off Walvis Bay, 18 stations from
17°30,0°8, 11°32,0°E to 22°23,0°S, 13°05.0'E,
117—-405 m); Hulley 1986; 126, Fig. 25.22 (Namibig;
Eastern Atlantic between 20°N and 22°S, 80—-690 m);
Lloris 1886: 121, Fig. 40 (Namibia, north-west to west
of Walvis Bay, 21°04°8, 13°04°E, 510-530 m;
22°57°S, 13°04°E, 400—500 m); Turon et af. 1986: 67,
137, 173, 231, 286 (Namibia and South Africa from
the Cunene River mouth to south-west of the Orange
River mouth, 33 stations from 17°48,0°S, 11°30,0°E to
29°16,1°S, 14°504°E, 88—417 m); Compagnoe ef al.
1989; 64, il. (Namibis (0 Algoa Bay, perhaps-Natal,
inshore to 353 m); Mas-Riera and Macpherson 1989:
2, Figs 3, 4 (south-central Namibia from south-west of
Walvis Bay 1o south-west of Lilderitz, between 23°4
and 2771075, between 130 and 330 m, more northerly
in summer).

Raia straeleni — Lleonart and Rucabado 1984: 41
{contral Namibia north-west and west of Walvis Bay,
4 stations from 21°03.9°S, 12°58.9°E to 22°58,7'S,
13°04,2°E, 180—800 m),

Africana demcrsal trawl stations {r =401);

Cruise 028 —

Crujse (133 —

Cruise 039 —

Cruige 046 —

Crutse 030 —

South African Journal of Marine Science 11

A2214, 187 m;
A2232, 165 m;
A224T 234 m:
A2325, 1BG m;
A2362, 176 m;
AT3RB, 175 m.
AZT4S5, 198 m;
A2T40 225 m;
M2TS1, 356 m;
AZ7533, 308 m:
AZT59, 235 m;
AR, 16 m;
A6, 170 m;
A2769, 201 m;
AZTI2, 154 my;
AZTT4, 138 m;
A2T76, 194 m;
AZROD, 123 m;
ARG, 154 m;
A2841, 207 m;
A3324 230 m:
A3328, 171 oy
A3428, 235 m;
ATA48, 353 g
M4ZRT, 213 m;g
Ad290, 170 m;
A4293 175 m;
Ad296, 105 m;
A47098, 135 m;
A4 15T m;
Ad3]2, ZRD m;
Ada 230 m;
A4319, 230 m;
Ad322, 230 m;
Ad325, 230 m;
Ad4328, 300 m;
Ad3E6, 260 m;
A4351, 215 m,
A4358, 186 m,
A43R81, 200 m;
A4390, 186 m.
AS227, 173 n;
AS230, 220 m;
ASTI, 137 my
AS237. 155 m;
AS241, 161 mg
AS230, 206 m;
ASING, H0 m;
AS03, 162 m;
AR2T0, 223 my;
ASZTT, 240 m;
AS2EZ, 175 g
AJ289, B8m;
AS205, 123 m;
ARIYT, 165 my

A2220,175 m;
AZ739, 199 m;
AZ399, 237 m;
A2333, 182 m:
A2364, 203 m;

AZTA7, 202 m;
A2TS0, 192 m;
ATZTRZ, 238
AZTSE, 199 m;
A2T60, 186 m;
AZ7e4, 160 m;
AT, 213 m:
AZTT0, 200 m:
A2TT3 159 m;
AZTIS, 138 m;
ALTER, 260 m;
AZB17 161 m;
A2834 119 m;
AJE42, 00 m.
AR 225 m
A33A29 157 m;
A3428, 255 m;
A3450, 293 m:
AAZ8E, 190 m;
A4201, 217 m;
A4204, 160 m;
A4207, 180 m;
A42099, 145 m;
A4302, 175 m;
Ad4313, 195 m;
Ad317, 230 my;
A4320, 232 m:
A4323, 225 m;
A4325, 230 m;
A4330, 235 m;
Ad343 113 m;
44352, 216 m;
A4362, 219 m,
A4382, 233 m;

AS228, 230 m;
AS232, 133 m;
AS235, 186 m;
AS238, 160 m;
A3242, 157 m;
ASNT. 277 m;
AS261, Tebm;
AS264, 217 m:
AS2T1, 241 m;
ALZTE, 275 m
AS2R3, 175 m;
AJZU0, 1430
AZM06, 155 m:
A5208, 170'm;

19971

AZ223 213
AZ240, 202 m,
AZ316, 242 m,
AZ335, 194 m;
AZ3IRT, 199 m;

A2749,225 m;
AZ750, 192 m,
AZ752, 238 m,
AZ738, 199 m,
A2TRZ2 159 me
AL765, 163 m;
A2708, 175 m;
AZTI2, 154 m,
AT, 138 m,
A5, 144 m,
AZE00, 1534 m;
AZR1R, 143 m,
AZ840, 215 m,

A3327, LTE m;
A3334, 148 m;
A3439, 308 m;
AJA52, 263 m.
A4289, 170 m;
A4292 235 m;
Ad4295, 230 m:
Ad297, 180 m;
AdIH), 155
A4304, 240 m;
Ad4314, 10m;
A4318, 230 m;
A4331, 250 m;
A4324, 230 m;
A4327, 285 m;
A4335, 270 m;
A43490, 159 m,
A4357, 163 m;
Ad3eb, 330 m;
Ad4385, 335 m;

A5229, 450 m;
AS233, 140 m;
A3236, 167 m:
A2, 257 m;
AS243 186 m;
AFZ250, 264 ny;
AS262, 226w
AS265, 240 m;
AS272 23T m,
ARZRL, 6l m,
AS284_ 214
ASPYA, 100 m;
AS297 165 v
AS299, 173 m;
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Cruise (154 o~

Cruise (159 —

Cruise 060 —
Cruise (069 —
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ANOG, 173 m;
AFI0OS, 215 m;
AS31T, 102 ro;
ASIAE 200 m;
AS324, 18RI e
AS326, 204 m;
AS33T, 93m;
AS337, 199 m;
AS831, 18] my;
A3R54, 170 m;
ASRIT, 190 m;
A3ROT, 165 ny
ASRGS, 205 m;
ASRT T3 o
ASBTS, 274 m;
ASETE. 25T m;
ADBES, 390 m;
ASEI0, 270 m;,
AS015, [Bom;
AS920 180 m;
AS924 171 m;
AS03T7, 192 m;
A5945, 205 m;
A5949, 275 my;
AB83S, 194 m;
ALR3R, 206 m;
AG¥41, 161 m;
AbR4a, 176 m;
ABRS1, 174 m;
AGRSS, 237 m;
AbRO4, 217 m;
ALBOE, 172 m;
ABRT2, 252 m;
ABLRTS, 236 m;
ABSTE, 256 m;
AGBEL, 174 my;
AB905, 169 m;
AGR1L 213 m;
AB9L5, 131 m;
ARG2T, 103 i,
AO934, 186 m;
AG9ST, 176 m;
AG942, 156 m;
AG94a3, 206 m;
ABY60, 198 m;
AG96Y, 257 m;
ABYTG, 203 m,
AGORS, 24T m
AS208, 160 m;
AB30S5, 275 m;
AB3L2, 250 my,
AS31E, 249 m;
AB325, 280 my,
ARYIE, 288 m;
AB34I, 174 m;

A3F303, 270 m;
AL3I0, 216 m;
AS37, 102 my;
AS32],200m;
AS324, 183 m;
AS5327, 188 m;
AS33Z2, 121 m;
A5339, 190 m.
AJB5Z, 305 m;
ASRAS, 200 m,
AS5859, 151 m,
A%B62, 165 m;
ASE66, 224 m;
ASRT3, 285 m;
AS876, 245 m;
ASRT9, 270 m;
ADSERT, 386 m;
AS893, 358 m;
AS916, 183 m;
ASQ21, 187 m;
AS425 164 m;
ASQA40, 282 m
AS244, 205 m;
AS950, 222 m;
AGR36, 244 m;
AGR3 203 m;
ARB4, 158 m;
AGRAT 230m;
ARBSZ, 180 m;
AGRG0, 216 m;
AGRGO, 148 1m1;
AGBRTN, 246 m;
ABETI, 256 1m;
ABRTH, 244 m;
AGRSHEQ, [6E 1n;
AGION, 162 m
ARY06, 107 m;
AG012, 184 m:
AB916, BT m;
AOF9 105 m
AGRAS, 185 o
ABGIR, 174 m,
AGS43, 177 m;
AR, 238 m;
AGSGT, 209 m;
AT 189 m;
AGD7T, 243 m;
AT021, 240 m;
AR, 255 m;
AR300, 244 m;
AR314, 258 m;
AB320, 181 m;
AR326, 265 m;
ABIEE, 146 m;
AE342, 2000 g

ASR304, 266 m;
AS5314, 168 m;
AS320,179 m;
A5323, 204 my;
AS5323, 184 m;
A5328, 170 m;
AS5336, 217 m;

ASE53, 262 m;
A3856, 222 m;
AJRGI, 159 m;
ASRE3, 174 m,
AS871, 144 m;
ASR74, 240 m;
ASET7, 257 m;
ASER0, 234 m;
ADEE9, 275 m;
AS5906, 99 m;
AS917, 165 m;
AB923, 173 m;
AS926, 185 m:
AS041, 235 m:
ASS47, 321 m;
ARG, 230 m.
AGEIT, 171 my
AGS0, 173 m;
AGRAS, 170 m;
AGE4S, 228 m;
AGRA3, 251 my
ABEO], 196 m;
AGEGT, TTm;
AGETL, 261 m;
AGET4, 264 my
AGRTT, 254 m;
AGESL, 1599 m;
AGNZ, 164 m;
A7, TTm,
AB4, T m;
AG922, T8m,
AB933, 191 m;
ARG, 175 m;
AH947, 168 m;
AhB944, 170 13
AH950, 223 m;
ALD6E, 245 m;
AG973, 190 m;
AGYTE, 250 m.
AT045, 156 m.
ARI02, 250 m;
AS308, 248 m;
ARG, 245 mz
A¥IZL, 208 m;
A8327. 261 m:
A¥340, 133 m;
AR343, 191 m;

Cruise 075 —

Cruise 079 —

AR3ST, 207 my;
AB422 199 m,
ABOU3, 181 m;
A998, 235 m;
AG2, 238 m;
A0S, 245 my
ADCN3, 238 m;
AVD16, 174 my;
ADD1Y, 154 m;
AQD23, 158
AB020, 245 m;
A9043, 263 m;
AU069, 227 m;
AGIR3, 190 m,
AD124, 188 m;
A9131,. 227 m;
A9]138, 465 m;
AG150, 351 m;
AYTEY, 203 m;
AQTR2, 132 m;
AYTYY, 166 m;
AQROY, 194 in;
AOBCA, 191 m;
AYR19, 224 m;
AGRE2, 2R8 m;
ADE30, 234 m;
AQEIZ 1T m;

A8372,295 m;

ARGD4 209 ny;
ARDD9, 235 m;
ANI3, 231 my
ANNFT, 250 m;
AQ014, 170 m;
AYOLT, 152 m;
AQ020, 139 m;
ABG24, 123 m;
AGO3L, 187 m;
AY066, 190 m;
AQ070, 200 m;
AQ0B4, 185 m;
AS125, 181 m;
A9132, 220 m;
A9145 253 m;
AD154, 372 m.
AGTER, 219 my
ADT95, [$2 m;
AQTA0. 162 m;
ADEDZ, 195 m;
AGR1D, 265 m:
AQE20, 218 m;
AORZR, 233 m;
AUE3L, 229 m;
AQR34, 135 g

-

AR421, 190 m;

AR9O5, 174 m;
ALK, 242 m;
ASDD4, 248 m;
A2, 234 m;
ASDLS, 184 ny;
AR, 127 m:
AB022, 186 m;
ARS8 m;
AD042, 257 m;
ASDRE, 218 m;
A9082, 173 m;
A9122, 185 m;
AG12%, 345 m;
AD133, 248 m;
AQ148, 340 n;

ADTI2, 152 my
AYTYT, 162 m;
AYRN, 213 my;
AGBO3, 189 m;
ASRIE, 250 m;
AGEIL, 227 m;
AQR29, 238 m;
AUE3Z, 242 m;
A0836, 149 m.

Station latitude and depth range - 73°36,7'8, 13°20,3'1
t0 36°06,8'S, 19°50,7°E, 28—465 m.

Distribution

This is the commonest skate in southem

African walers, but fronically the most problematical
for ichthyologists because of variation in spination
and coloration. All records ol straeleni-clavata skatcs
arc listed here together, pending a resolution of the
guestion of whether (wo species are sympatric in the
grca or only onc.

Members of .the group, termed biscuit skates be-
causc of their brown, mottled pattern, range from
Namibia to Algoa Bay and possibly Natal off southern
Africa. They were the most frequently recorded carti-
laginous fish other than the lzak catshark Holohalge-
furus regani. In the survey area, Afifcana caonght them
at a few stalions south-west of Walvis Bay, north-wost
of Liideritz and north-west of the Orange River mouth
oll Namibia, but most of the records were from the
South African shelf and the uppermost slope from the
Orange River to south of Cape Agulhas, Concenira-
tions of the species-group appeared between the
QOrange River and Doring Bay, between Saldanha Bay
and Cape Point, and south of Cape Point to south of
Cape Agulhas (Fig, 13b), Most of the records were
from 100 to 300 m of water depth. The latitude-depth
summer-winter plot (sce Fig., 18b) includes more
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records between 50 and 150 m for summer than win-
ter, and more in winter tor 300-430 m, suggcsting
general movement shorewards in summer and off-
shore n winter.

Classification — The hiscuit skatc of the west coast of
South Africa has commeoenly been identified as the
European thomback skatc Raja clavata Linnaeus,
1758, or as certain other European species. it has also
been considered a scparate species R. rhizacanthus
Regan. 1906, or R. capensiy Miiller and Henle, 184 ]
(Junior romonym, replaced by R. bonae-speiensis
Fowler, 1910). In contrast, K. straefeni was proposed
by Poll (1931} for similar skates in more northern
waters off Angola and northern Namibia, and its
southern limit was considered as about 22°§ off
central Namibia, south of which it was replaced by
southern African R. cfavara (Hulley 1986). The range
of R. straelent was extended notthwards fo north-west
Africa (Stchmann 1971), where it is replaced by true
Eurepean K. clavafa, and southwards along the
Namibian coast to South African waters just south of
the Oranpe River (Turon ef wl. 1986). The range of
southern African R. clgvaia was exlended in larn to
oif the Cunene River, northern Namibia {Turon er al.
op. cit.}.

Examination of many hundreds of skates of this
group collected by Africana from the west and south-
east coasls of South Africa and Namibia suggests
skates with the cxtornal clasper morphology and
coloration attributed to K. straefeni by Hulley (1970,
1986) and Stehmann (1971) were wide-ranging off
South Africa, and there was a problem in distinguishing
southern African R. clavata from R. straefeni because
of morphological variation. Most of the skates were
more or less similar to R. straeleni in colour pattern,
with bold dark spots and bars and with a pectoral
ocellus varying from bold to obsolete, and the adult
males examined had an enlarged clasper shield as in
E. straeleni rather than RB. claveta. Individuals with
R clavara-like coloralion of numerouns irregular
bloiches did occur, but intergraded with the R, strae-
leni-like individuals with small discrete dark spots.
Stehmann (op. cit.} was convinced that R. straeleni
from southern and north-west Africa were distinct
from European R. clavara, The problem is whether the
true R, clavara occurs off southern Africa in addition
to the K. straefeni-like form or if all the biscwit skates
of southern Africa arc a single species. If so, one of
the earlier South African taxa (B, rhizacanthus or R,
capensis = K. bonae-spefensis) may be a senior syno-
nym of R. straefeni and may be applicable ta the
South African streeleni-like biscuit skate. Pending a
revision of this complex of skates off southern Africa
(straeleni-clavata or, as it was termed in frustration

South African Journal of Marine Science 11

1591

aboard Africana, “stravata’™), the name Raja of. clavata

.15 used here as a species name for the southern African

biscuit skatc as a temporary expedient. Compagno ef
al. {1989) used R. straefeni as an alternative name.

Raja (Raja) miraletus Linnaeus, 1758 — twineye
skate

Raja miraletus — Linnaeus 1758: 231 {"Habitat in
mari Mediterranco™); Thompsen 1914: 158 (South
Alrica); Fowler 1936b: 114 (Agulhas Bank and Natal
in 66 m); Fowler 1941; 375 (South Africs, Natal in
part, also including Raia parcomaculata in syn-
onymy); Poll 1951; 107, Fig. 53, P1. §, Figs 1-2,4, PL.
13, Fig. 1 (Angolan records), Wallace 1967c: 31, Figs
16-17 {Algoa Bay in 55-106 m and off Chalumna
River, 73~92 m, Bastern Cape; between Durban and
Richards Bay, Natal, 13-75 m}; Hulley 1969: 137,
Figs 1, 2¢ (Mediterranean, Norih and West Afriea);
Hulley 1970: 179, Figs 9a—c, P, 7b {Cupe Agulhas to
Nutal, 4878 m; Sierra Leone: Angola and northern
Namibia, 100—-440 m); Hulley 197Za: 86—96, Figs
5B—59 (geographic and depth distribution; Mediter-
rancan south to Moroceo, Cape Bojador, Rie de Oro,
Cape Blanc to Cape Verde, Sencgal, Cape Lopez in
Gabon, Baic dos Tigres in Angola, northern Namibia
at 18°30rS, 11°2VE; gap In distribution along west
coast of South Africa and south-central Namibia but
present from False Bay north-castwards to Richards
Ray, Natal; commonest between 50 and 150 m. range
10-420 m); Trunov 1972: 400 (north-central Numibia
between 16°30° and 23°00°8): Penrith 1978: 182
{(Porto Alexandre, southem Angola); Allug of af. 1984:
127 (northern Namibia [rom the Cunene River to
south-west of Rocky Point, 6 stations from 17°30,0'S,
11°32,0°E to 19°10,0°S, 12°16.0°E, 70-126 m);
Ochumba 1984: 46 (Kenya); Tulley 1986: 123, Fig.
25.14, PL. 6 (False Bay to Durban, 20—440 m; alsc
Mediterranean south to Angola); Llons 1986: 119,
Fig. 39 (northern Namibia near Angolan border,
17°44°S, 11°44°E, 70 m); Turon et al. 1986: 67, 175,
231 (Namibia and South Africa, 5 stations from
22°11,1°8, 12746 4°E to 29°22,5"8, 14°34 0'E,
168—421 m}); Ochumba 1988: 29 (Kenya, 200—800 m};
Compagno &/ al. 1989: 96, ill. (Namibia, False Bay o
Durban, 17-106 m).

Raia miraletus — Yon Bonde and Swart 1923: 3,
21 {Cape); Barnard 1925, 68 (in part, Agulhas Bank
and Natal, not types of Cruriraja parcomaculata);
Clark 1926: 9 {Cape Colony, Mosscl Bay).

Raia ocellifera — Regan 1906: 2, PL. 2 (Algoa Bay
and Natal, 73 m); Regan 19084: 242 (Bird Island,
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Algoz Bay); Garman 1913: 365 (South Africa, in
parl); Gilchnist and Thompson 1916: 270, 286 (Natal,
Bird Island); Von Bonde and Swart 1923: 5, 21 (Algoa
Bay, Cape and Natal); Bamard 1925, 67 (False Bay
Natal, 9-73 m); Fowler 1925: 193 {(Natal}; Von
Bende 1933: 51 (Eastern Cape); Barnard 1947: 26, L
4, Tig. 2 (False Bay to Natal); Smith 1949: 66, PL 3

{Cape to Natal, Delagoa Bay, to 183 m); Stith 1964: -

285 (1619 km west of Cape Barracouia, Natal, 74 m);
Smith 19635: 66, PL.-3 (Cape to Natal, Delagoa Bay):
Day e al. 1970: 89 (False Bay east o Delagud Bay,
5- 100 ™).

Kaja ma!hfem . Thnmps-:m 1914 ]58 (Algoa
Bay, Natal, South Africa); Norman 1935: 42 {South
Africa, False Bay, Agulhas Bank, Cape St Blaize,
Algoa Bay and Natal); Fowler 1941: 375 {South
African relerences, False Bay, Agulhas Bank, Algoa
Bay, Bird Island, Natal); Hulley 1969: 137, Figs 1, 2b,
3 (False Bay and Agulhay Bank io Natal = R. mérale-
fus); Oclmmba 1984: 46 (Kenya).

Africana demersal traw] stations: none,

Distribugion —- This distinctive little skate is endemic
io the Fastern Atlantic, Mediterranean and western
Indian Ocean, where il may form distinet subpopula-
tions (McEachran ef of. 1989). In southern Africa it
occurs from Angola Lo southern Namibia in the vicin-

ity of the Orange River, with an apparent gap in distri- .

bution along the Western Cape couast to False Bay,
where it reappears and ranges north-east to Natal,
Mocambigue and Kenya. Turon et af, {1986} reported
it from two siations south-south-west of the Orange
River in South Almican waters in 168—-337 m, but
most records in the notthern part of the survey area are
Irom Lixderitz northwards to Walvis Bay, at 70-421m,
The present survey missed the species in Namibian
and South-Western Cape  waters, which may partly be
related to the virtual lack of inshore stations in water
shallower than 200 m oft Namibia, as well as little
inshore sampling between False Bay and Cape Agulhas.
A lerge number of frawl stations by Afiicqna between
50 and 200 m between the Orange River and 5t
Helena Bay did not yield it, although 5t Joscph
(Callorhinchus capensis) and biscuit skates (Ruju cf.
elavata) were regularly caught there, This suggests
that the gap in distribution between north-western and
south-eastern populations of R. miraletus rcported by
previous authors is real, although there might be occa-
slonal vagrants in the area, such as those reporied by
Turon er ai. (1986) off the Orange River. The species
1% & common catch in Africana hauls off the South-
Eastemn Cape from Cape Agulhas to Port Alfred, and
its detailed dismbution will be discussed by Compagno
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et al. (in prep).

Raja (Rajellz) caudaspinosa Von Bonde and Swart,
1923 — Munchkin s_kate

Raiq caudaspinose — Von Bonde and Swart 1923:
8, PL 21, Fig. | (“Natal”, R.V. Pickle #3306, 32°03,00°S,
. west of Lambert’s Bay, Wesiern Cape,
512 m); Smith 1949, 67, not Fig. 72, = Raja wallacei
{in part, Cape to Natal); Smith 1965, 67 (in part, not

. Fig. 72, Cape to Natal).

Raiu plutonia — Barnard 1925: 68 {(in part, for
iypes of Raia albafinea).

Raja candaspinosa — Norman 1935: 37, 43 (South
Africa, range from Cape Town to Natal); Fowler
1941; 376 (South Alfrica, Natal); Hulley 1970: 170,
Figs 7a—c, Pl, 3a—b (Port Nolloth to west of Cape
Town, 292-914 m; Natal, 512 m); Hulley 1972a;
8696, Figs 58—39 (geographic and depth disiribu-
tion, possibly confined to West Coast; 310-510 m);
Hulley 1986: 120, Fig, 25.7 (Liideritz to Cape Pein,
310-520 my; Compagno er al. 1989: 96, ill. (Ludcrltz
to Cape Agulhas, 310-718 m).

Raiag albalinee — Von Bonde and Swart 1923 6,
21, PL 20, Fig. 1 (*Natal”, R.V. Pickle #336, 32°03.00'S,
16°12,00'E, west of Lambert's Bay, Western Cape,
512 m; #519, 31°27,00°8, 15°35,00'E, north-west of
Lambert’s Bay, 1 098 m).

Africang demersal trawl stations {n = 40):

Cruise 028 — AZ3OT, 497 my  AZ23R2, 436 m.

Cruise 033 - - A2TTL 517 m.

Cruise 032 — A3347,333m; A33351,430m; A3356,479m,
AFIST. 315 m; A3IZOR 455 m; AIZ0G 4i5m.

Cruise 046 — A4305,490 m; A4307, 495 m; A4365, 455 m,
AA367 3RS m; A4308, 4RO m; Ad3T3, 461 W,
Ad43R7, 460 m.

Cruige 030 - - AS248, 457 m; AS301, 420 m; A3, 377 m.

Cruise 034 — ASBGR, 452 m; ASO00, 480m; AS935, 454 m;
AJ939, 400 m.

Cruise 059 — AGZ97, 491 m.

Cruizse 060 - - AS9RG, 552 m; AGDST, 710 m; AGIR0, 680 m;
ABO90, 480 m; ATM A, 431 m; ATOZZ, 498 m;
ATOR23, 700 m; AT02S, 496 m.

Cruise 066 — AT348, 473 m; AT352, 401 m; AT3S0, 485 m;
AT581, 300 m; ATOS4, 450 m.

Cruise 060 — AS348 425 m.
Cruise O07F - ABORE, 400 m.
Cruise 079 — AODE23, 454 tn.

Station latitude and deprh range — 28758 'S, 14°25,7°E
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to 35°58,0°S, 19°32,0°E, 333-710 m.

Distributionr — This southern African endemic is the
smallest member of the subgenus Rajella in the area.
Therc is an early Natal record, but the species is other-
wise known from the upper slopes off southern Nami-
bia and South Africa from Liideritz 1o Cape Point, in
walter 310-520 m deep. Africana did not collect R.
caidaspinosa in Namibian waters, but the species has
a scattering of records from west of the Orange River
along the South African slope to scuth of Quoin Point
(Fig. 13c). All stages were collected, from hatchlings,
with the distinctive “R. albalinea” colour pattern, to
adults, but with few to a station. It was a Jess common
species than R. confundens and R. leopardus off South
Africa, and it apparently has a more limited tange than
these two species and K. dissinilis.

Raja (Rajella) confundens Hulley, 1970 — bigthorn
skate

Ruaja confundens — Hulley 1970; 203, Figs 17a—c,
Pls 1la—b (Western Cape off Cape Columbine, 620 m,
and off Cape Point, 660 m); Hulley 1972a: 8696,
Figs 5859 (geographic and depth distribution; tropi-
cal West Africa ut 2°09'N, 9°27°E, 260—650 m; west
coast of southern Africa at 200-660 m); Hulley 1986:
121, Fig. 25.9 (Wesl Coast from 19°8, northern
Namibia o east of Cape Point, 170-660 m}, Lloris
1986; 123, Fig. 41 (northern Namibia, 20°37°S,
12°05°E, 527 m); Turon er af. 1986: 68, 176, 232, 297
{Namibia and South Alfrica, from Cunene River mouth
to south-west of Orange River mouth, 135 stations
from 17°35,7°S, 11°20,(’E 10 25°47 [YS, 14°37,5°E,
102-809 m); Compagno et af. 1989, 98, 1ll. (INamibia
to Algoa Bay, 170-913 m); Mas-Riera and Macpherson
1G86: 2, Figs 5, 6, 13, 14, Tab. 1 {scuth-central
Namibia and north-west South Africa from Walvis
Bay to the vicinily of the Orange River, 23-30°8,
250500+ m, dropping to 350+ m in summer north to
27°8).

Raja confudens — Trunov 1972: 400 (north-central
Namibia berween 16°30° and 25°00°S).

Raja baraardi — Krefft 1968a: 61, Pls 3¢, 4 (Spanish
GGuinea, northern Namibia at 20°04°S, 11°56°E,
537 my; also holotype of Raja barnardi Norman, 1935,
from cff Cape Town, 34°00°8, 17°5%°E, 210-173 m.

Africana demersal trawl slalions (s = 68%
Cruise 028 — A2372, 370 m; A2378, 467 m.

Cruise (33 — A2TEQ, 496 m; A2782, 353 m; AZTHS, 442 m.
Cruise 039 — A3360, 379 m; A3362, 398 m;, AJ30R, 455m;

Cruise Gdg —

Cruise 050 —
Cruise (054 —

Cruise 059 —

Cruisc 060 —

Cruige Qb —

Cruise D65 —

Cruise 075 —

Crwige (79 —
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A0, 312
A3442 420 m;
AJ406, 428 m;
Ad3n7, 385 m,
A4372, 360 m,
AN, 484 m;
ASERS, 390 m;
AS899, 460 m,
AH8DT, 491 my;
AB930, 475 m;
AGSG4, ELY m;
AB98%, X m;
AT7022, 498 m;
ATS8], 390 m;
ATG25, 835 m;
A7655, 865 m.
ABIZE, 28R m:
A839], 462 m;
ARG, 370m;
AG138, 465 ny;
A9142, 730 m.
ADR13, 398 nu
AYELT, 444 m;

A48, 255 m,
A3447, 431 m;
A3407,716m.
Ad368, 450 m,
A4373, 461 m;
AS37, 454 m;
ASRES, 460 m;
AS935, 454 m.
AGD4E, 397 m;
AG951, 864 m;
AGSE2, 458 m.
AB99%, 923 m;
ATO3T, 903 my;
ATOLO, 380 m;
ATG2E, 450 my;

AB3T0. 407 m;
AB39Z, 434 m;
AB4IT, M m.
AQ139, 48] m:

ASE14, 455 m;
AGB18, 250 m.
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A3429, 365 m;
A3457, 407 m;

A4371, 368 m;
AA3ET, 469 m,
AS308, 377 m,
ASHBET, 386 m;

AOD4G, 475 1;
A6963, 484 m;

ATO11, 880 m;
ATO3E, 91T m.
ATE23, 381 m
ATEA2, 3 m;

AS3T9, 490 m;
A8407.263 m;

A9141, 470 m;

AUB16,315 m;

Station laritude and de;pﬂ: range — 23°19,1°S, 13700 0E
to 34°55,6'S, 18°11,7E, 250-923 m.

Distribution — This disunctive, common deep-water
skate is an endemic of tropical West Aftica and the
west coast of southern Africa, occurring from Spanish
Guinea to South Africa. Off Namibia it has been
recorded regularly along the entire coast from the
Cunene River o the Crange River in 102809 m of
water. It ranges southwards to east of Cape Point, but
there are few detailed South African records, Africana
collected it from many stations along the vpper slope
ol Namibia and South Africa, from south-west of
Walvis Bay to south-west of Cape Point (Fig. 13d},
with most records between 350 and 53} m, but a few
much deeper, There were concentrations of records be-
tween Porl Nolloth and Lambert’s Bay, and off Doring
Bay.

Raja (Rajella) dissimilis Hulley, 1970 — ghost skate

Raja dissimilis — Hulley 1970: 199, Fig. 15a-c,
Pls 10a—b {Western Cape west of Cape Town, 33°47°5,
I7°14°E, 1 000 m); Hulley 1972a: 8696, Figs 5839
{original records, geogruphic and depth distribution;
&00—1 000 m); Holley 1986: 121, Fig. 25.10 (west of
Cape Town); Compagno et af. 1989: 98, ill. (Orange
River mouth 1o Cape Town, 719-1 016 m).

Raja (Rajelia) cf. leopardus — Turon et af, 1986:
137, 233 (southermn Namibia between [iideritz and the



1961

Compagne et al + S A Wesr Coast Distribution of Demersal Chondrichthyans

Orange River mouth, 27°18,2'S, 14°09,0'E, 28°47,6'8,
14222 9°E, 470803 m).

Africana dermersal rawl stations (# =220

Criise 046 — A4361, 850 m.

Cruise 050 — AS248 437 m: AS240 800 m: AS3280, T8O m;
AS301, 420 m; AS307, 454 m.

Cruise 054 — ASABG, 460 m: ASEGL, 425 m.

Cruise 0599 — A6892, 903 m; A6Y56, 349 m; A7, 1 000 m.

Cruise (60 — A7024, BG4 m; ATO3R. 017 m; AT039, 719 m.

Cruise 66 — A7550, S0 m; AT7616, 380 m.

Crisse (09 — ARI74, T18 m; AR413, 900 m; AB414, 1 005 m.

Cruizse 0778 — A9142, 730 m.

Cruise 079 — AORIZ 861 m; AOB2T 796 m.

Stettion lutitude and depth range — 23°470°5, 13°04,0E

to 34°56,5°8, 18°12,8°E, 4201 005 m,

s

402—7548 m; also off Dassen Island, Saldanha Bay,
Table Bay, Cape Peninsula, Cape Point, and Natal);
Fowler 1941; 380 (South Africa, Nataly, Hulley 1970:
206, Figs 18a—c, Pls f2a—b (west-north-west of
Liideritz, Namibiz, to Western Cape east of Cape
Point, 300-660 m); Hulley 1972a: 86-96, Figs
3859 (geographic and depth distribution; 300—
680 m}; Hulley 1986: 122, Fig. 25.13 (west coast of
southern Africa, from  18°S, northern Namibia, to
35°S, east of Cape Point, 300-690 m}; Lloris 1986:
123, Fig. 41 (Namibia west of Walvis Bay, 22°31°S,
12°47'E, 545-710 m; 22°32'S, 13°48’E, 124 m);
Turon ef af. 1986: 69, 233 (Namibia, 3 stations from
24°07,9°5, 13°13,8'F to 27°37,5'8, 14°35,0°E,
393011 m); Compagno ef af. 1989: 98, ill. (northern
Namibia to Algoa Bay, 300-923 m):; Mas-Riera and
Macpherson 1989: 3, Figs 7, 8 (south-central Nami-
biz, scattered localities from Walvis Bay to north-
westernt South Africa from 23-30°S, deeper than 400 m).

Distribution — This rare skate was first described
from deep water off Cape Town, but there were po
additional records that could be confirmed until the
present survey, in which Africana collected it along
the deep slope from south-west of Walvis Bay and off
Liideritz. in Namibian waters, and from the Orange
River 10 south-west of Cape Point (Fig. 14a} off South
Africa, There were a few shallow stations, between
400-500 m, of young R. dissimifis, but most records
are from deeper than 700 m.

Raja (Rajella) leopardus Von Bonde and Swart,
1923 — leopard skate

Ruia leopardus — Von Bonde and Swari 1923 7,
21, P 20, Fig. 2 (“Natal™; R.V. Pickie #336, 32°03,00°5,
16°12.00°E, west of Lambert’s Bay, Western Cape,
512 m; 44, 29°25,00°S, 31°45,00°E, off Durban,
73 m: Barnard 1925 74 (Natal coast, 73-512 m);
Smith 1949, 67, Fig. 73 (Walvis Bay to Natal, down to
549 m); Smith 1965, 67, Fig. 73 (Walvis Bay to
Matal).

Raia quadrimaculaia — ?Von Bonde and Swart
1923: 5 {Natal); Barnard 1925: 70, PL. 4, Fig. 5 (West
Coast, Cape Peninsula, Saldanha Bay, 183-458 m);
?Von Bonde 1934: 16 (west coast of South Africa).

Raia fintea — Bamard 1925: 72 (west coast off
Cape Peninsula, 366—549 m).

Raia naevay — Barnard 1925; 72 (in panl?, off
Cape Peninsula and Saldanha Bay, 183366 m).

Raja leopardus — Norman 1935: 37, 44 (South
Africa, west of Cape Town, 34°08°S, 17°3%E,

MRaja barnardi — Norman 1935: 37, 43, Fig. 14
{South Africa, west of Cape Town, 34°00°S, 17°58'E,
210-173 m); Fowler 1941: 371 (South Africa).

Africana demersal rraw] statons (g = 111

Cruige 028 —

Croise 033 —

Cruire 039 —

Cruise 046 -

Cruise 030 -

Cruig (154 —

Crujse (39 —

A5, 513 my;
AZ3TE, 467 m.
AZTh60, 502 m,
AZTTY, 445 m;
AR 353 m;
A2780, 364 m.
A3345, 433 m;
AZ35Y, B26 m;
A3363, 338 m;
AR08, 455 m
A3468, 440 m,

- A4305, 490 my

Ad4308, 300 m;
Ad3al, 495 my;
A4367, 385 m;
Ad3T0, 205 m;
A43R4, 374 m;
A322Q 430,
A5230, 370 m;
AS300, 484 m;
AS3)T, 454 m;
ASRRS, 390 o1
ASEY3, 358 m:
ASHOR, 448 m;
ASYIS, 454 ™
AGRAR, 457 m;
ABELS, 292 m;
AG948, 397 m;
AGEST, Bad m;
AGDG5, 321 m;

AZ31E, 388 m;

AZTST, 350 m;
AZTRO, 496
AZTEI 301 m;

AA34E, 456 m;
AZ3a1, 500 0y
AJ380, 345 m;
AZ400, 312 my

44306, 390
A4310, 700 m;
Ad4361, 850 my;
A4368, 480 m;
A4371, 368 m;
AA3R7, 469 m.
ASME, 457 m;
A3 430 m;
AS30L, 420 m:
AS308, 377 m.
45886, 460 m;
A5R05 6835 m;
A5900, 480 m;
AS939, 400 m.
ARKRY, 460 m:
AGRDE, 356 m;
A6R49_ 475 m;
A6036, 849 m;

AZ319, 438 m;

AZTTY. 495 m;
AZTR1, 401 n;
AZTRS, 442 m

A3357. 515 m,
A33G2, 398 m,
AS30T 443
AJ6T. 716

A4307, 495 m;
A4339, 41T m;
Ad304, 440 m,
A4369, 330 m;
A43H3, 372 m;

A5240, 800 m;
ASZ2R0, 7RO wy;
AS308, 509 m:

ASEKT, 386 m
ASRDA, T19
AJH3L, A0S m;

ABRS 276
ARBYT, 491 m:
AGIHY, 475 m;
AGRGL, BT m;

ABU7L. 1 000 m; AGSER. 458 m:
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Fig. 14: Africana demersal trawl stations at which {a) ghost skate {H?'a {Rajeila)l dis-
01)

similis, n = 22), (b} leopard skate {Rgfa {Hajela) leopardus, n = . {c} smoath-
back skate (Raja (Rajelial ravidula, n = 9), {d) spearmose skate {Raja (Aostrorala)
aiba, n=30) were taken, 1986—18%0
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ARORAL 4A1 m.
Crulse D60 — AGYRE, 552 m;
AGS00, 480 my:
AT022, 408 my
Cruise 060 — AT54R, 473 m:
AT625, 855 mg
Cruise 069 — AX34R_ 425 m;
AB3RL, 462 my;
Cruise 075 — A7 438 m:
AY138, 465 m;
AT154, 372 m.
Crutse 079 — AGK13, 308 m;

AGOE7, T10m;
AGDG90. 923 m;
AT040, 486 m.
ATSR1, 390 m;
ATG3S, 865 m.
AR, AMm;
AB3IOZ, 434 g
A9036, 462 m;
A9139, 481 m;

AGIRE, 680 o,
ATOLL, B0 m;

ATH16. BB m;

ABITE, 718 m;
ARATT, 409 m.
A9129, 345 m,
ASA0 351 m;

AUEL4, 455 n; AORTA, 315 m.

Statton lastiude and deprh range — 23°47 (¥S, 13°04,0°E
to 35935, 758, 19°(4.0°E, 2761 000 m,

Distrifiution — This southern African endemic skate
is the commonest upper slope skate in the area, along
with . confundens. [L 18 recorded trom northern
Namibia to east of Cape Point, South Africa, on the
wesl coast, and off Algoa Bay and possibly from off
Natal at 300-690 m. This survey recorded it from a
scaitering of stations [rom south-west of Walvis Bay
to off the Orange River in Namibia. but most records
were from South African waiers between the Orange
River and south-west of Quoin Point (Fig. 14b}). There
were concenrrations of records between Porl Nolloth
and Doring Bay, and between Doring Bay and Cape
Town. The majority of records were between 3{({) and
500 m, but there were a scattering of deep-slope
records from 650 to | 000 m which included large
adult females.

The distribution of this skate is complementary
with R. confundéns in the arca, with the former com-
mener in South African waters and the latter comimoner
ofl Namibia, although both extend throughout the
arca.

Raja (Rajella) ravidula Hulley, 197 — smouthback
skate

Raja ravidula — Hulley 1970 196, Fig. 14, Pls 9a—b
{Western Cape wesl ol Cape Town, 3374958, 17°13°L
and 33°47°8, 17°14°T5, 1 000 m); Hulley 1972a: 86-96,
Figs 58—-59 (geopraphic and depth distribution);
Hulley 1986: 124, Tig. 2517 (west of Cape Town;
also eastern tropical Adantic, sccording to Stehmann
in fitt.); Compagno ef @l. 1989; 100, ill. (Liideriiz to
Cape Town, 4961 016 m).

Africang demersal trawl stations (2 = 9

Cruise 03] — AS31[, 704 m.

Cruize 059 — AnD5T, 884 m; AARYSH, 349 m; AGYTT, | 00 m.
Cruise 068 — ABUEY, 680 m; ATD23, 406 m.

Cruise 066 — AT330, 900 m; ATa16, 380m; ATO2S, 835 m.

Compagno et al : S.A. West Coast Distribution of Demersal Chondrichtiiyans

167

Station latitude and depth range — 27°22.3'S, 14°03,7E
0 34°47,1°S, 18°03,3°E, 4561 000 m.

Distribution — This rare skale was described from
specimens caught off the west coast of Souih Africa,
on the deep slope off Cape Town, bul it may also
occur off tropical West Africa. Afrfeana collected 1t
south-west of Liideritz on one station, but the rest of
the few records are on the deep slope from south-west
of the Orange River to off Lambert’s Bay, from be-
tween Saldanha Bay and Cape Town, and south of
Cape Point (Fig. 14c), with most specimens being
caught deeper than 700 m.

Raja (Rostroraja) atha Lacépiéde, 1803 — spearnose
skate

Raja alba — Lacépéde 1803: 663, PL. 20, Fig. 1 (no
locality, probably Europesan seas); Norman 1935: 37,
40 (South Africa, from Kalk Bay. Simonstown,
Apulhas Bank, Cape St Blaize, and ofl Bird lsland,
Natal, ? = Algoa Bay, Eastern Cape; also from English
Channel 10 Mediterranean; northern and north-wesiem
Africa); Fowler 1941; 365 (lhamibia and South Africa,
Walvis Bay to Nalaly; Hulley 1966: 497, Fig. 8 {(map,
Namibia to Natal); Wallace 1967c: 27, T¥igs 13-15
{Alpoa Bay, 55-128 m and off Chalumna River.
66—92 m, Eastern Cape; north-cast of Durban,
119-320 m, off Tugela River, 31 m, and off Amatikulu
Bluff, 132141 m, Natal; off Barra da Falsa, Mogam-
bique, 320—-364 m); Hulley 1965: 137 (South Africa);
Hulley 1970: 176, Figs 8a—c, Pls 5a—b (False Bay to
Port Alfred, 110-183 m); Hulley 1972a: 56—96, Figs
38-59 (gecegraphic and depth distribution; castern
north Atlantic and Mediterranean south to about
20°N; northern limit of about 237§ in southem Atfrica
from Namibia to Cape Point, then north-east o Batra
Falsa, Mogambique; 60-370 m; off Madagascar);

- Trunov 1972: 400 (north-central Namibia between

16730°S and 25°00FS); Stehmann 1976: 170 (north-
east of Madagascar, 70-80 m); Ochumba 1984: 46
{(Kenya); Tulley 1986: 119, Fig. 25.6 (Namibid Lo
Barra Falsa, Mogambique, 50-360 m); Van der Flst
and Vermeulen 1986: 40, 111, {(ceniral Namibia (o
southern Mocambique, to 430 m); Ochumba 1985: 29
(Kenya);, Vun der Elst 198%: 59, 1lI. {(Namibia to Mogam-
bique, inshore to 450 mY¥ Compagno éf al, 1989: 94,
ill. (Namibia to central Mogambigue, inshore to 366m).

Raia altha — Yon Bonde and Swart 1923: 5, 21
{Cape and Natal); Smith 1949: 66, Fig. 67 (west coast
ol southern Africa around to Natal, to 183 m); Smith
1964 285 (1619 km west of Cape Barracouia, Natal),
Srmith 1965: 66, Fig. 67 (southern Africa).

Raja marginaia — Lacépéde 1803: 663, PL 20, Fig. 2
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{Dieppe, Liverpool, Brighton); Thompson 1914: 158
{Bird Island).

Raia marginata — Regan 1908a: 232 (Bird Island,
Algoa Bay); Gilcluist and Thompson 1916: 270, 285
(Natal); Barnard 1925: 65, PL. 4, Fig. 1 (Walvis Bay,
Table Bay, False Bay lo Algoa Bay, Natal); Clark
1926: 47, Pls 28-30, 31a (South Africal;, Von Bonde
1933: 41 (Cape Agulhas—Cupe Tnfanta); Von Bonde
1934: 16 (Walvis Bay to Natal); Bamnard 1947: 26, PL
3, Fig. 11 {(Walvis Bay o Natal); Day er al. 1970: 89
{False Bay, Durbun—Walvis Bay).

Africana demersal traw] stations (a2 = 3(0:

Cruise 039 — A3 148 m; A3364, 143 m.

Cruise 46 -— A4294, 160 m; A4300, 155 m; A4302, 173 m:
AdIN), 186 m.

Cruiae 050 - - AS23L1, 169 m; AS232133m; AS237, 155 m;
AF2RO, B8 my ASZ90. 100 m: AS293, 123 m.

Cruise 034 - . AS357, 190 m; AS859, 151 m.

Cruise 059 — AGRAN, 175 m; AGH45, 170 m; AS847, 230 m;
ABBSL, 174 m, AGRGE, 148 m; AG3TIL, 261 m:
ADRED, 168 m; AGD L4, T7m.

Cruise 060 - ATU21, 240 m.

Cruise 069 — ARG, 244 m; AB421, 190 m.

Cruise 075 — ABD6. 163 m; A9D24, 123 m: ADIZZ, 185m.

Cruise U709 — A9768,219m] AY79L, 76m: AS702 122 m.
Station latitnde and depth range — 27°57,2°8,
14257 4'E 10 35733,8'S, 19°34,7°E, 76—261 m.

Lyisiribution — The giant, speamose, bottlencse or
white skate is an endemic of the Eastern Alantic, the
Mediterranean snd the south-western Indjan Ocean. It
ranges from the United Kingdom and the Mediter-
ranean south (o olf Mauritania and Sencgal, with a gap
in its known distribution south to ceniral Namihia,
where it ranges 1o Cape Agulbas, the Eastern Cape,
Natal, Mocambique, Madagascar and Kenya in
60—370 m of water. Afiicana collected it from a few
stations on the inner and outer shelf and uppermost
slope of Namibia from between Liideritz and the
Orange River mouth, but most records swere off South
Africa from the Orange River to south-west of Cape
Apulhas (Fig. 14d). Records were most frequent be-
tween Cape Columbine and Cape Agulhas. The catch
consisted of large adults or subudults, the former up o
96 kg and 2,2 m long, but no small juveniles occurred
at any ol the stations, although a fow cgg cases were
collected. It is suspected that, in the area, young occur
more consistently inshore than large juveniles and
adults, but that the latter have a larger bathymetric
range and range from the uppermost slope to shallow
bays such as Saldanha Bay and False Bay. Hatchlings
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and juveniles have been canght by beach-seine netters
workimg off the beaches of False Bay (pers, obs.).

ORDER MYLIOBATIFORMES
FAMILY MYLIOBATIDAE — EAGLE RAYS

Myliobatis aquila (Linnaeus, 1758) — bullray

Raja qquila — Linnucus 1758: 232 (“Habitat in
Mari Medilerranco™).

Mylivbatis aguila — Bleeker [860: 59 (Cape of
(Giood Hope), Dumeril 1865: 634 (Cape of Good Hope);
Gilchrist 1902: 162 (Cape of Good Hope); Thompson
1914: 165 (Algoa Bay, Bird Island, South Africa);
Gilchrisi and Thompson 1916: 280 (Natal, Cape coast);
Von Bonde and Swart 1923: 17, 22 (South Africa);
Barnard 1925: 82, PL. 4, Fig. 7 (Walvis Bay, Table Bay
to Algoa Bay; Madagascar records may not be this
species); Von Bonde 1934: 17 (Walvis Bay and Tuble
Bay io Algoa Bay); Smith 1933: 169 (east coast of
southern Africa); Barnard 1947; 28, PL. 4, Fig. 6
(Walvis Bay to Algoa Bay); Smith 1949: 69 (doubtful
in southern Alrican waters); Smuth 1965: 69 (doubtiul
in southern Africa); Wallace 1967b: 17, Fig. 8
(Durban, Nature's Valley, inshore); Day er af. 1970
89 (False Bay, Durban~Walvis Bay, 5—15 m); Penrith
1978: 182 (Mocamecdes, southern Angola, to at least
Walvis Bay, also Cape Ayulhas io Natal); Van der Flst
1981: 50, ill. {Namibia to northern Natal, coastal);
Allué ex af, 1984: 125 (northern Namibia west of Capc
Frio, 18°04,0°S, 11°39,0'F, 126 m); Compagno 1986:
133, Fiz. 28,2 PL. 5 {Medilerrancan and East Atlantic
around the Cape o Natal); Lloris 1986: 131, Fig. 435
{northern Namibia to Walvis Bay, 20°02'S, 12°2%°E,
179 m; 207378, 12°05°E, 527 m; 22°41°S, 12°52°E,
409420 my; Turon er al. 1986: 36, 69 (north-central
Namibia between Palgrave Point and Walvis Bay, 3
stations iTom 20°02,5°S, 12°27,4'E 10 22°32.,6°5,
13°47,9E, 124527 m); Van der Elst and Vermculen
1986: 45, ill. (central Namibia to Natal, inshore);
Ochumba 1988: 32 (Kenya off Msambweni, Vanga,
Malindi, 25--280 m); Van der Elst 1988: 59, ill.
(southern Africa); Compagno er af. 1989: 112, il
(Wamibia to Natal),

Holorhinus aguila — Fowler 1941; 459 (Walvis
Bay and Tablc Bay).

Myliobatis cervus — Smith 1935: 169, Fig. | {Cape
Agulhas, Knysna Estuary, Bushmans River, Port
Alfred, Great Iish Point); Smith 1949: 68, Fig. 75, P1, 3



1991

(South Africa, Agulhas lo Natal, shallow water);
Smith 1965 68, Fig. 75, PL 3 (South Africa); Smith
and Smith 1966:; 30, 11l. (Tsiisikamma Park, Easiern
Cape, South Africa); Ochumba 1984; 46 (Kenya).

Holovhinus cervis — Fowler 1941: 460 (South
Africal,

Africana demersal trawl stations {n = 1%
Cruise 075 — ADO25, 34735078, 19°17 3B, 38 m.

Distribution — The bullray is a common inshore and
oflshore ray of the Eastern Atlantic, Mediterranean
Sea, and south-western Indian Ocean. Tt ranges from
the North Sea and Meditcrrancan to Angola, Namibia.
South Africa and Kenya. It has been collected on the
outer shelf and upper slope from north-central Nami-
bia at 124—527 m and at 25—280 m off Kenya. Duning
the present survey it was collected inshore only once,
off Gans Bay, South Alrica (Fig. 15a). It is common in
shallow waler in False Bay and Saldanha Bay, but iis
absence from numerous Africana demersal trawl sta-
tions between 100 and 200 m off the west coast of
South Africa suggests that it may stay close inshore
{shallower than 50 m) in the arca. Unlortunately there
are few details of its distribution off the Western Cape.
It is commonly collecied inshore by Africena during
demersal cruises oif the Eastern Cape {(Compagno er
al. in prep.}.

SUBCLASS HOLOCEPEALII — CHIMAERAS
ORDER CHIMAERTFORMES — CTTIMAERAS

FAMILY CATLORHINCHIDAE —
ELEPHANTFISHES

Callorfiinchus capensis Dumeril, 1865 — St Joseph

Chimaera callorynefins — Linnasus 1758: 236 (in
part: “Habitat in Marl Aethiopico.™).

Callorhynchus capensis — Dumeril 1865: 6935, PL
13, Figs 5, 5a (Cape of Geod Hope); Garman 1904:
271, Fl, 6, Frgs 5-6 (tooth plates): Garman 1911: 99
(Cape of Good Hope), Bamard 1925: 96, PL. 5, Fig. 6
{wost coast [rom Walvis Bay to Agulhas Bank, shal-
low water to 92 m); Fowler 1941: 307 (South Africa,
10 91 mY; Bamard 1947: 31, PL. 5, Fig. 2 (Walvis Bay

1o Agulhas Bank); Smith 1949: 77, Fig. 93 (South.

Africn, rarer off Natal, 9—183 m); Poll 1951; 151, Fip.
67, Pl. 13, Fig. 5 {(Namibia west of Walvis Bay,
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22°54'S, 14°30°E, 2024 m); Smith 1965: 77, Fig. 95
(South Africa), Smith and Smth 1966 35, il (Txitsi-
kamma Park, Eastern Cape, South Africa); Van der
Elst 1981: 33, iil. (Walvis Bay to Durban, inshore {o
200 m); Lleonart and Rucabado 1984: 44 (ccntral
Namibia norih-west of Walvis Bay, 20°31,7°8,
12°02,0°E and 21703,9’S, 12°58 9°E, 180—600 m).

Callorhinchus capensis — Allué er af. 1984: 130
{northcrn Namibia from scuth-west of the Cunene
River to south-west of Cape Frio, 4 stations from
17°44,0°S, 11°44 0°E to 18°37.0°S, 11°35,0°E,
70-126 m), Compagno 1986: 147, Fig. 34.1 (Namibia
to Natal, inshore to 200 m); Lloris 1986; 153, Fig. 59
¢{northern Namibia to west ol’ Walvis Bay, 18°045,
11°39°E, 126 m; 21°047°S, 13°04°E, 510--530 m;
22°57'8, 13°04°E, 400500 m); Turon et al. 1986:
179, 236, 300 {central Namibia and South Alrica from
olf Walvis Bay to south-wesl of the Orange River
mouth, 60 stations from 23°30,8°S, 13°48,4°E 10
20°32 28, 14°57,1°E, 24-295 m); Van der Elst and
Vermeulen 1986: 4, ill, (Namibia to Natsl, (o 200 m);
Compagno ef al. 1989: 120, ill. {Namibia to Natal, m-
shore to 374 m); Van der Elst 1988: 33, ill. (southern
Alrica).

Callorhynchus antarcticus — Bleeker 1860: 57, 78
(Cape of Good Hope); Gilchrist 1902: 162 (Cape of
Good Hope), Thompson 1914: 167 (Cape of Good
Hope, South Alrica); Gilchrist and Thompson 1916:
290 (Natal, Cape, Bird Island, considered conspecific
with Australian, New Zealand and South American
Caflorhinchus); Yon Bonde 1923: 5 (R.V. Pickie #224
34719,00¢S, 18°32,00'E, off Cape Towt, South Africa,
68 m}); Schnakenbeck 1931 44 (Namibia, off Walvis
Ray, 156—256 m).

Africana demersal trawl stations (r =334}

Cruise 028 — AZ290. 84 m;
Conse 3% — A2 230 m;
A7, 178 m
A3330, 139 m,
AJ333, 171 m;
A3337, 174y
A333, 172 m;
A3355, 212 m
A3308,. 212 m;
Ad372, 23| m,
AJ3TH, 106 ™,
A33T9, Bbny
AF383, 271 m;

A2353, 76 m;
A3, 225
A3328. 1T m
A3331, 249w,
AT334, 148 m;
A333E, 200 m;
A3, 200 15
A3365, 134 m;
A33T0, 235 m;
AJIT3, 21d m,
AZ3TI, BDn,
AJ3E], 213 my
AG3E4, 1B] o

AZ354, B3m.
A4376, 187 m;
A33249, 157 m;
A3332, 180,
A3336, 169 m
AZ330 200 m;
A3352, 245 m;
Al3aa, 247 m;
A3371, 238 ms
A3375, 130 m;
A7, 101,
A3382, 244 m;
AZIES, 165 m;

A33R6, 240 m;  A33INT, 281 m; A3IIRG, 345 o
AS307, 91 m: AD39Z, 154 m; A3IYS, 29 m;
A2, 262 m, AMOZ, 236 m, A0S, 224 my
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Fig. 15: Africana demersal trawl stations at which (a) bullray {Myliobatis aquita, n= 1), (b} St

Josaph (Callorhinchius capensis, n = 334), (c) Cape chimaera (Chimaerasp. n

I
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{dd) brown chimaera { Hydrolagus sp., r = 16) were taken, 1986-1590

fog]
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Cruise 016 —

Cruise 050 -

Cruise 0534 —

Cruise 039 —

Compagre ef al.: §.A. West Coast Distribution of Demersal Chondrichtiyans

A28 189 o
AIMIE, 124 m;
AZAXY 118 m,
A3430, 217 m.
A4287, 213 m;
AdZ93 175 m
A4208, 135 m,
A4301, 131 m;
A4313, 195 m;
A4321, 230 m;
A4330, 235 my
A4333, 110 m;
A4S, 135
Ad346, 124
A4352, 216 m:
A4376, 55 m,
A43RT, 200 m,
A4385 335 g
AST30, 220 m;
A5234, 137 1m;
AS5237, 155 w;
ASZ261, 166 0y
ATIRR, 98 mg
A5292, 127 ny;
AFM7 165
A5303, 270 m:
A5313, 179 m;
A53L6, 80 m;
A5323, 204 m;
ABFI6, 204 m;
A332G, 112 m:
AS3RZ2 1T m;
ASHEL, 18] m;
ASESE, THY m;
AETS, 240 m;
AIG2 1T me
A3906, 99 m;
AS9T0, 115 m:
AS9L6, 183 m:
A3923, 164 m,
AS940, 282 m;
A%952, 230 m,
ABHIS. 194 m;
AR, 161 m;
ABBAR, 228 m;
AGR33, 251 ny
AfRBaE, 148 m;
AGARD, 168 m;
ARBEA, 174 my
AGR03, 142 m,
AO9F, 77 m;
ARD2, 184
ABST3, 131 me
ARD22, T8 In;
AT 105 m;
AG3L, 127
AGRIT 176 m;

AJ41L, 148 m;
AZL20, T1
A4, 99

A4289, 170 my;
Ad296, 165 nu
A4799 145 mg
Ad302 175 my
Ad314, 21t m,
AR, 2 m
A4331, 195 m;
AZ33S, 270 m;
Ad434L, Y5
A4350, 183 m;
AAZST, 163 m;
A43T, T1m;
AA383, 372 m;
AL3EE, [adm:
A3232, 331,
AS235, ERam;
AS24], 16] my;
AS263, 162 m;
AFZ280, BE oy
AS2Y3, 100 m;
AR208, 170 m;
ASI0A, 20 I
AS314, 168 m;
ASIR 172
A5324, 133 m:
ASIFT 188 m,
AS330. Same
AS333 120 m;
ASE5S, 2 m;
AR5 131 m,
ASEER, 247 m;
AS903, 150 m;
ASO07, B3m
ASO11, 135 iy
AS917, 165 m;
A3939, B0 m,
AIGS0, 222 m;

ABEIT 1T
Angdd, 138 ny;
ABQSIT. 174 m:
AQEGL, 196 m;
A(RGT. TTm,
AGEFL, 159 m;
AGOOD, 162 m;
A6004, 137 m;
ARO0E. 93 nu
AGD13, [46 m;
AGR16, &7 m:
ABY2S, 104 nn;
ABDZE, 90
AGHIS, 1K m:
ABDIE, 174 m;

A2 179 my;
A3421, T2 m;
3429 365 T

AA2900, 170 mn;
A4297 180 m:
AARO0, 135 ™;
AA4303, 200 m;
A4320, 232 m;
Ad323.225 m;
A4332 175 m;
Ad338 155 m;
Ad4342, 100 m;
A4351, 215 m;
Ad435H, 156 m;
AATTR. A0 m:
AA3HA 374
AdIR9 1Ta m.
AS5233. 140 m;
AR236, 167 N1t
AS242, 157 m;
ASIR3, 175w
AS290, F00 m;
AS2Q4, 62 m;
AL 173 m:
AL, 266 m;
M35 13T Mg
AS7322, 200 m;
AS32S, 18 1e;
ASI28, 170 m;
ASIR, A mg
A3339. 190 m.
ASREY, 190 m;
ASET2, 173 m;
AFEG0. 270 oy
AT, 140 m;
ATHIG 160 m;
AS9L5, 156 m;
AS5920, 180 m;
AS930, 107 m;
AS031, 270 m:

ARRd0. 175 my
AB845, 170 m.
AR8S2, 180 m,
ABE64. 217 m,
ABEOR, 172 m;
ABRHZ, 296 my;
A6902, 164 m;
Afue, 107 m;
A6, 213 m;
Adld, TTm;
ARG, 177 m:
ABS26, B2m:
AB92D, 103 m,
ABY36E, 175 m;
ABS4T1. 18R

Chruise Nah —

Cruise 060 —

Cirise 075 —

Cruisze 073 —

AGR3, 17T my;
A0D32 20
AGIG0, 198 m;
AGHOE, 245 m;
ABST3, 210 m;
AGFIT, 243 m;
ARDR3, 247 m;
ATO4E, 159 m.
AR2OR, 100
AN3ZL, 208 m;
AR, 114 g
AB33, 14061m;
AR 174 my
AEIST, 207 i
ARA22 199 m.
ARSI 181 my
ARG, 163 m;
AD003, 231 m;
A9M7, 152 m;
ABO20, 13Y m;
AUN2XS, 38 m:
AQO35, 168 m;
AQNI3, 203 m;
AUDSS, BEm:
A90GE, 218 m;
AYRE2, [73me
ATORG, 04 m,
AL, 33 mg
ATL1E, 16T m:
MDA, 233 .
A0TR0, 100 1m;
AQTER, 210 m;
AST74, Bl
AQTEI 132 m:
A9T93, 143 i
A9TT. 162
AYBOL. 194
AORUL, 265 m;
ADEIY, 224 m,
AOR22. 20T me
ABDEAN, 234 m;
A0833, 173 ;3

Aa0ds 170 m;
AGYIY, 238 m;
AHRG 1, 204 m;
ABRRY, 257 m;
A69T4, 15D m;
AGOTR, 250 .
AGS9], 248 on

ASDG. 244 my;
AZEIT 261
AZTI4 168 m;
AR3ZS, 140 m;
AR342, 200 g
A3 185 m;

AH994, 202 m;
AD000, 242
AY012, 234 m!
ADQLE, 127 m;
AD3 138 m;
A9033, 284 m;
AS039. 235 m;
A9031, 191 m;
AGNSS, 100 m;
ADDEY, 227 m;
AONEE 190
ADIDO, 154 m,
AUTI5, 125 m:
ADI32, 220m;

AUTES, 44 m.
AT A2
AYTTE, 9Um;
A9791, Tam;
AWT94, 166 m;
ASTI0, 162 m;
AYRGE, 189 m;
ALR1S, 20 m;
ADEZD 28 m;
AQRIR, 233 my
AGR3T, 220 m;
AR, 135 3

i

A0933, 206 m;
ABTSD. 223 m;
ALIGT, 286 15
ANGTO AT m;
AGYTH, 203 11

ATI2L, 240 nu;

A8320,
ARIIL,
AR3IE,
AR,
AB343,
AR42T,

18} nu

3T m;
166 m:
133 m;
91 my
190} m,

ABY9S, 174 m;
ADOI2, 238 m;
AL 10 m;
AD0LY, 154 o
AOD24, 123 m;
AS034, 187 m:
AQQAD 237 g
AY053, 121 me:
A006E, 190 10,
ADUTO. 200
AR, 185 me
ABL13 50 my;
AQT16, 113
AST3A, 248 m;

AGT6EG,
AQTTI
ADTTG
AYTR2 122 m;
ALT96, 174 m;
ADROO, 213 m;
AGRM. 191 M
ADRLR, 250 m;
AR, 227 m;
ADEID, 238 oy
ADRIZ, 242 m;
A0836, 149 m.

148 m;
02 my
13d m;

Stextion latifude and depth range -— 25°01,7'S, 14°5374°E
t0 33°57.0°5, 19°50.9°E, 33—-374 m.

Distribution — The 5i Joseph or clephantfish is by far
the commomest chimaeroid laken in Africanag lrawls
and was the third most frequent cartilaginous fish
recorded, after Holohalaelurus regani and Raje of.

clavara. Tt is the only chimaeroid in southern Africun

waters thal oceurs on the continental shelf. It ranges
from close inshore along the open coast und in shal-
low bays to the shell edge and upper slope down to
600 m. The St Joseph i3 a southern Alvican endemic
and ranges from northern Namibia ro Natal, but it is
commonest off southern Numibia and the Cape coast
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of South Africa. In the survey area Afrfcana had fow
records of St foseph in Namibian waters, with almost
all of these from the vicinity ol the Orange River
mouth, except for a single record from hetween
Walvis Bay and Liideritz. Off the Western Cape, St
Joseph were frequently caught along most of the shell
and upper slope from the Orange River to the southem
Agulhas Bank south of Cape Agulhas (Tig. 15b).
Africana took St Joseph mostly between 50 and 250 m
deep (Takle 1), The scatler of records by latitude and
depth is fairly uniform in the area south of 28°8 (Table
IT), except that the deepest records are between 29 and
33°5. The latitvde-depth summer-winter plot {see Fig.
18¢) revealed litfle to indicate any gross seasonal dif-
ferences in latitudinal and bathymetric distribucion.

Spanish researchers collected Callorhinchus capen-
sts down to 530-a00 m (Llecnart and Rucabado
1984, Lloris 1986), but il #s also known from close in-
shore. Specimens have been caught from skiboats in
shallow waler inside Saldanha Bay, and the species is
fished commercially with beach seingss in the Western
Cape. Catches on Africene varied considerably, from
sitgle [1sh to large numbers, and most were of adulis
or subadults, although small juveniles were occasion-
ally encountered.

Nomenclature — Older references oflen refer to this
specics as Callarhynchus antarcticns. Following
Dumeril (1865} and Garman (1904, 19119, the south-
em African Callorhinehus was generally recognized
4% a separale endemic species, C. capensis, by local
ichthyologists, whereas the type species C. callorfiyn-
chus {Linnaeus, 1758) was restricted to members of
this genus from temperate South America. However,
Linnaeus (1758) noted that his Chimaera cafforhyn-
chus oceurred in “Mar Acthiopico™ or African seas,
and mentioned nothing about South America as a
locality fur the species. According w Wheeler (19793,
Limnacus derived his Chimaera callorbynchus from
L. Gronovius™ non-binomial description of his genus
“Callorynchus” [rom southern Adrica, as well as A. M.
Frezier’s account of a fish fermed the “Pcjegallo™
[rom Chile. Both pre-Linnaean sccounts were men-
tioned by Linnaeus (op. cit,) and were based on mem-
bers of the genus Callorhinchus, but, as noled by
Wieeler {op. cit.), the southern African and South
American species “arc currently considered to be dis-
tinct”. 1t seems likely (hat Dumeril and Garman erred
m restricting Linnaens' C. cafloriynchus to the South
American pejegallo rather than the southern African
31 Joscph, despite Linnaeus® staternent on its locality,
but Dumeril’s action as lirst revisor in proposing C.
capensis will have to stand in the interest of nomen-

1991

clatural stability.

FAMILY CHIMAERIDAE — SHORTNOSE
CHIMAERAS

Chimaera sp. — Cape chimaera

Not Chimaerg monstrose — Linnaeus 175%: 236
{(“Habitat in mari Alantico™.

Chimaera monstrose — Dumeril 18635; 688 (western
scas, Ieeland, Mediterranean, Cape of Good Hope);
Gilchrist 1902: 162 (Cape of Good Hope); Thompson
1914: 166 (Cape of Good Hope, South Africa);
Gilchrist 1922b: 51 (south-cast of Cape Point, 824 m):
Barnard 1925: 94 {off Cape Point and Saldanha Bay,
824-915 m); Fowler 1936b: 143 (South Africa off
Cape Point and Saldanha Bay); Fowler 1041: 489
(South Alnea, including C. vaillunti as a synonym
from Cape of Good Hope); Barnard 1947: 3{), proba-
bly not PL. 5, Fig. 3 = €. monstrosa {rom Ruropean
seas {west coast of South Africa): Smith 1949: 76
(Cape seas, South Africa, 92—1 098 m); Smith 1965:
76 (Cape seas); Stehmann and Biirkel 1984; 213
(South Africa, records questionable); Compagno
1986: 144, not Fig. 32.1, which is European . #man-
strosa (off Cape Province); Van der Elst and
Vermeulen 1986: 4 (in part?, Namibia to Naial, in-
cluding Hiydrolagus sp.7).

'Chimaera vailtanti — Dean 1906: 7 {Cape of
Good Hope, “Dean, MS. [type in Jardin des Plantes,
No. 235377 = Musewmn National d'[listoire Naturellg,
Paris, 0.75 m specimen), nomen fidun, apparenily
1ot deseribed by Dean in a subsequent work.

Chimaera sp. — Compagno ef al. 1989: 120, ill,
{West Cloast, Liideritz to Cape Point, 6801 016 m).

Africana demersal trawl stations (n = 19);

Clroise 046 — A4300 760 m.
Croise 030 —  A5249, 800 ny;
Cruige 054 — A3%06, 719 m.
Cruise 059 — AB951, 804 m:
Crutge 60 — AGSRR, SO0 m;

ATNL3, 700 m;

ATOIT. 908 m.
Cruise 066 — ATSIS0, 900 m;
Cruise (69 — AB411 830 m,

ASLBG, TED m;  AZ31L, TOd m.

ABOS6, 849w, AGGTL. 1 000 m.
AGIRD, 680 m; AGIYO. 423 m;
AT024, 894 m; AT026, 717 m;

ATE1D, 880 My ATE2S. 855 m.
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Station latitude and depth range — 26°05.,6°S, 13°30,8'E
to 34°56,5°S, 18°12,8'E, 680-1 000 m.

Distriburion — The distribution of the Cape chimaera
was sketchily known until this survey, being previously
reporied from off Cape Point and Saldanha Bay in
824-915 m. Africana collected it regalarly in small
numers in the area from 19 stations from wesl and
south-west ol Lideritz southwards to the Orange
River mouth, the border of Namibia, and southwards
again along the -deep slope of Sonth Alrica to Cape
Town and south-south-west of Cape Point (Fig. 15¢).
Most specimens were collected from a depth greater
than 700 m (Tablc T).

Classificarion — This is an undescribed species of en-
demic deep-water chimaerid, previcusly confused
with Chimagera monstrosa (Linnaeus, 1758} {rom
Iccland and Norway to the Mediterranean Sea, Madeira
and the Azores, It s clearly separable from that species,
as shown by a comparison of the series collected by
Africana with a specimen of C. moenstrosa irom the
Bay of Biscay. Dean {1906) naumed but did not des-
cribe . vaillanti irom the Cape of Good Hope, and
indicated a type specimen in the “Jardin des Plantes™.
Barnard (1925) noted that he quegied Dr Pellegrin of
the Museum National d’Histowe Naturelle, Paris, on
the type of Chimaery veiliand Dean (MNHDN 2557)
from the Cape of Good Hope. Pellegrin replied
(Barnard op. ¢it.} that MINHN 2557 had a slightly less
sinuous lateral line than in typical C. monstrosa, but
that in other respects it agreed so well that he saw
ne reason for separating it [rom C. monstrosa. The
present authors have not examined MNHN 2557 as of
writing this account, and cannot say if it is the same as
the Cape chimaera recognized here and in Compagho
et al. {1989}, The problem is currenily under study.

Hydrolagus sp. — brown chimaera

M himaera africana — Gilchrist 1922b: 31, F1L 8
(R.V. Piekie #1536, 30°08,00'S, 31°22 40°E, off
Durban, Natal, 593 m): Barnard 1925: 95 (Natal,
593 m); Norman 1935: 47 (west coast of South Alrica);
Fowler 1941: 499 (South Africa, Natal); Smith 1949:
76, Fig. 84 (Natal, down to 349 m); Smith 1965: 76,
Fig. 94 (Natal); Smith 1968: 3, PL la {off Durban,
Natal, c. 421 m).

Hydrolagus afvicanus — Karrer 1975: 201 (Nami-
bia, west of Lideritz, 26°14'8, 13°51°E, 600 m;
26°16°S, 13°47'E, 395-425 m); Lloris 1986: 148, Fig.
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56 (Namibia, north-west of Walvis Bay, 22°317S§,
12°47'E, 545—710 m). Turon et al. 1986: 71, 137,
178, 236, 300 {(ceniral Namibia and South Africa from
Walvis Bay to south-west of the Orange River mouth,
26 stations from 22°50,5'8, 12°52,6'E 10 29°46,6'S,
14237 OE, 410-915 m).

Hydrolagus gfricana (in part) — Compagno et al,
1089: 120 {central Namibia to Cape Agulhas).

Hydrolagus miarabilis — "Lleonart and Rucabado
1984: 43 {central Namibia north-west of Walvis Bay,
22°31,3'S, 12°46,6'E, 545717 m; error for H. mira-
bilis). '

Africang demersal rraw] stalions (n = 16):

Cruise 033 — A2771,517 m.
Cruise 039 — A3466, 488 m,
Cruise 046 — A23%67, 830m, A436%, 480k m,
Cruise 030 — AS37, 454 m.
Cruise 054 - ASRO9 460 m.
Cruire 039 — A6, 425 m, A6950, 475 m;
Criise 066 -— A7?348,473m; ATSHO, 483 m.
Cruise 075 — AY138, 463 m, A9151, 825 m.
Cruise 079 — AOR14, 455 m; AYELT, 444 m;

AGY63. 4454 m.

AYRZG, 470 .

Station latitude and depth renge — 27°22,2'S, 14°16,2E
1o 35°58,0°S, 19°320E, 425-850 m. '

Distribution — A Hydrolagus from the west coast of
southern Africa, classified as H. africanus or possibly
the Buropean H. mirabilis (Colleit, 1904, hias been re-
ported from northern Namibia o Walvis Bay, and into
the present area to south-south-west of the Orange
River mouth in 395-913 m of water. Afifcang regu-
larly canght Hydrolagus along the uppermaost slope of
the area from south-west of Liideritz to the Orange
River mouth and southwards along the South African
slope to south-west of Cape Agulhas (Fig, 15d).
Africana atso recorded Hydrolagus specimens during
South-East Coast demersal cruises between Cape
Aguihas und Port Alfred. An interesting feature of the
distribution of this species 18 that it was never Laken at
the same stations as the larger Chimaera sp., although
it has virmally the same geographic range in the area
and has some depth overlap with (he latter specics. Tt
iy here termed the brown chimaera, in distmcbion to
the Dackish Chrmcera sp.

Classification — Off southcim Africa, the genus Flydrola-
gus is known from the endemic FHydrolagus africattus
(Gilchrist, 1922), collected ofl Durban, Natal, but sub-
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sequently recorded from off Mogambigue and Kenya
{(Compagno [986). Whether or not the Wost Coast
Hydrolagus is the same as H. africanus is under study.

FAMILY RHINOCHIMAERIDAE — LONG-
NOSE CHIMAERAS

Harriotia raleighana Goude and Bean, 1895 — nar-
rownose chimaera

Harriotta raleighana — Goode and Bean 1893; 472,
Pi. 19, Figs -2 fwestern North Atlantic, 1 294-.
| 978 m): Bigelow and Schroeder 1953: 531, Figs
124126 (western North Atlantic, olf Virginia and
Nova Scotia, 732—1 429 m); Bigelow and Schrocder
1954: 72, Figs 6d—1, 7 (western North Atlantic off the
nerth-gastern LS. A, and Nova Scotia, 5301 143 m);
Smith 1965; 78, Fig. 96 (West Africas wide-ranging,
not recorded ofl South Africa); Karrer 1972: 217, Tig,
5 {(North Atlantic and Eastern Pacific); Shcherbachey
1978: 7 (South Africa west of Doring Bay, 31°30°S,
13°2%°E, | 100 m); Compagno 1986: 146, Tig. 33.1
(Western Cape, | 100 m); Compagne ef al. 1989: 122,
ill. {Lideritz south 1o Doring Bay, 850-1 100 m);
Compagno ez al. 1990: 202, 220-221, Figs la—h
{(South Africa, including A4361 from west of Doring
Bay, 850 m}).

Africana demersal trawl stations (2 = 6%

Cruise 846 — A43p1. 850 m.
Cruise 39 — AGYSL, 864 m.
Cruise 066 — ATA16. 880 m; ATS2S, 855 m; A7635, 865 m.
Cruise 069 — AB413, 900 o,

Station fatitude and depth range — 26°43 &5, 13°36,0°E
to 31°59.8°S, 15956,2°E, 830- 900 m.

Disitibution — The narrownose chimaera has a wide
range and disfunct distribution on the deep slopes of
the North Aflantic from Chesapeske Bay 1o the Canary
Islands, the west coast of sonthern Africa, and the
Western and Eastern Pacific. Shoherbachey (1978) re-
ported the first record of this species in southern
African waters, from wesl of Doring Bay, South
Africy, n 1 100 m. Africana coliected it from several
deep stations west and south-west of Lideritz in
Namibia (the first records there) southwards to south-
west of the Orange River and along the South African
slope to north-west of Cape Columbine (TFig. 16a). It
is likety (hat it has a more extensive range ofl southern
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Adrica than is known al present,

Neoharriotia pinngta (Schnakenbeck, 1931) — sickle-
fin chimaera

Harriotta pinnata — Schmakenbeck 1931: 40, Figs
6—8 (Namijbia, oll Walvis Bay in deep water); Barnard
1937: 46 (Walvis Bay); Fowler 1941: 505 (Walvis
Bay); Bamard 1947: 31, Pl. 5, Fig. 1 (Walvis Bay):
Pail 1951: 145, Figs 63-65. Pl 13, Fig. 4 {Angolan
records; also Namibia oll Rocky Point, 19°32°8,
12°2('H, 220 m).

Harriotta raleighana — Smith 1949: 78 (in part, 4,
pinnata included in synonymy, Walvis Bay);
Rodrigues-Roda 1961: 89, Figs 1-2 {off Cabo Blanco.
spanish Sahara—Mauritania, 330 m).

Neoharriotia pinnata — Bigelow and Schroeder
1950: 406 (Walvis Buy, Namibia, also Gulf of Guinea):
Bamard 1952: 66 (southern Africa, ne localities);
Bigelow and Schroeder 1953: 550 {equatorial West
Africa and Walvis Bay, Namibia}: Smith 1963: 78,
Fig. 97 (west coast of Africa); Bullis and Curpenter
1966: 443, Fig, Sb (Liberia, Angola, Walvis Bay,
Namibia); Krefft 1968a: 72 (West Africa. Gold Coast
and Spanish Guinca, 530--850 m); Penrith 1969 66
(Namuibia); Karrer 1972: 217, Fig. 5 {range from
vicinity of Sencgal south to Namibia, including
novthern Namibia at 18751°S, 11°36°F, 320—330 m);
Lleomart and Rucabado 1984: 43 (central Namibia
north-west of Walvis Bay, 3 stations from 20°31,7°S,
12°02.0°E 10 22°31,3’S, 12°46,6'E, 220-717 m);
Allug er al, 1984: 130 (north-central Namikia from
Cape Frio to north-west of Walvis Bay, 10 stations
from 18°01,0°S, 11°23,0°T to 21°33,0°5, 12°39,0°E,
310—406 m}); Compagno 19%6: 146, Fie. 33.2 (Gulf of
Ciuinea 1o Walvis Bay, 200-470 m?; Lloris 1986: 149,
Fig. 57 (northern Namibia to west of Walvis Bay.
1873878, 11°22°E, 312-531 m: 20°29°S, 12¢D4°E,
406 m; 21°10°S, 12°35°E, 392-399 m; 21°30'S,
12°347E, 510 m; 22°37'S, 13°04°E, 400—500 m);
Turon e of. 1986: 37, 72, 236, 300 {north-central
Namibia from the Cunenc River o hetween Waivis
Bay and Liideritz, 16 stations from 17%32,9°S,
11°21 (VE to 25°51,5°S, 13°40,5°T, 337-626 m):
Compagno ef al. 1989: 120, ill. (Wesi Coast from
Walvis Bay north to the Angolan border and north-
wards to the Gulf of Guinea); ™anile and Movchan
1989: 136, Fig. 1 (Arahian Sea, 300-550 m, possibly
not conspecific with V. pinnata?, also specimens from
West Alrica, 400 m).
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Fig. 16: Africana demersal trawl stations at which (a) namow-nose chimaera (Hamiofta redeighana, n = 8), (b) pad-
dienose chimagzra { Rhinochimaera africana, n = 1. [¢) spearnase chimasra {Ahinochimaera atantica, =7}
weare taken, 1986—1980

Africanea demersal trawl stations: nome,

Distribufion — The sicklefin chimaera is an Fastern
Atlantic endemic species of the uppermost continental
slope, with a range [rom Cabe Blanco at the Spanish
Sahara and Mauritagian horder to south-central Nami-
bia at depths of 220-850 m. In Namibian watcrs, it is
common from the Cunene River 1o Walvis Bay and
enfers fhe present area to novth-west of Liideritz,
Howaver, it was not collected by ER.S5. Africanu In
Namibian waters or off South Africa. Spanish caiches
and (his survey suggesi that the species may not
normally occur south of Liideritz or i South Africin
walers. However, as with Oxynoius shubnilbovi and
Etmoprerus pusiliny, deep-water sharks that are rela-
tively commen in nerth-central Namibia but are not

known from South African waters except by isolated

records off the Cape Peninsula, this species could
eventually he Laken as a vagrant oll (the Western Cape.
Manilo and Movchan (1989} recorded the specics
from the Artabian Sea, bui morphometric diffcrences
suggest that the Neoharriotta from the Arabian Sca

may not be N. pinnate.

Rhuinochimaera africana Compagno, Stchmann and
Ebert, 1990 — paddlenose chimaera

Rhinachimaera africane — Compagno ef af. 1990:
206, Figs 2—5 (summary of records off South Africa
and in Mogambique Channel between Madagascar
aird Evropa Island, in 549—1 450 m).

Rhinochimasra atlantica — Peorith [1964: 66 (in
part, oft Cape Columbine, . 549 m}; Shcherbachey
1978 & (in part, Scuth Africa: off Atlaniic side of
Agulhas Bank, no depth and precise locality; off Kosi
Bay, KwaZulu, 945--1 100 m); Compagno 1986 146
(in part, Natal).

Rhinochimaera pacifica - - Shcherbachev et al.
1982: 28 (in part, recerds of Shcherbachey 1978 from
Agulhas Bank and Kosi Bay}.
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Riunochimaera sp. — Compagno et al. 1989: 122,
1L, (off Doring Bay, 850 m; Mogambique Chammel).

Africarg demersal trawl station (n = 1);
Cruise 046: A4361, 31°59,%°S, 15736,2K, 850 m.

Distribution — The bizarre paddienose chimaera was
discovered when a specimen was collected by FR.S.
Africana in the same trawl station off Doring Bay
(Fig. 16b) as a similar-sized, similar-scxed specimen
each of Rhinochimaera atlantica and Harriotta
rateighana. Previously, it had been collected by Penrith
{1969} and by Shcherbachev (1978) and Shcherbachev
ef af. (1982} in Sowh African waters, but it had been
confused with R. atfantica and R. pacifiea. As currently
known, R. africana is 2 southern African endemic. Tn
the area it is currently known from off Doring Bay and
Cape Columbine at 549—850 m, but it also occurs off
the Atlantic side of the Aguthas Bank (locality uncer-
tain} and off KwaZulu and in the Mogambigue
Channel at depths of 945-1 450 m. It may have been
trawled in Namibian waters off the Cunene River by
Spanish researchers (c.g. Lloris 1986), but this is un-
cortain 4t present.

Rhinochimaera atlantica Holt and Byrne, 1909 —
spearnose chimacra

Rhinochimaera atlantica — Holl and Byme 1909:
278 (50°31"N, 11°31"W, Irish Atlantic Slope, 1 226-
1 409 m); Bigelow and Schroeder 1Y54: 72, Figs 5,
6a—c, 7 (western North Atlantic off the north-eastern
U.5.A, and Nova Scotia, 530—-997 m); Penrith 1969
66 (in purt?, including R. africana); Karrer 1972: 217,
Fig. 5 (distmbution, southern African record after
Penrith); Shcherbachev 1978: 8 (in part, South-
Eastern Cape, South Africa, south of Plettenberg Bay
at 35°02,8'5, 24°04’E, 960 m); Lleonart and Rucabado
1984: 43 (central Namibia north-west of Walvis Bay,
22°31.38, 12°46,6'E, 545717 m); Lloris 1986; 151,
Fig. 58 (in part, off Walvis Bay, 22°31°S, 12°47'E,
345710 m?;, Taron er af. 1986; 72, 138 (Namibia
[rom the Cunenc River 1o off the Orange River mouth,
6 stations from [7°41,2'S. 11°17,4°E to 28°19,0'S,
14°18,6'E, 609823 m, possibly including R. africanal);
Compagno 1986: 146, Fig. 33.3 (in pari, Liideritz);
Compagno ef al. 1989: 122, ill. (in part, not Natal
records, = R. africana); Compagno et al. 1990:
205-206, 219, Fig. 6, 10 (summary of Afiicasa catches
and other records from Namibia and South Africa,
range from northern Namibia Lo Pletienberg Bay,
South Africa, includimg map, 659 —960 ).
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Harriotta utlaniica — Garman 1911: 96 (Irish
Atlantic slope, erroneous assignmeni w Harriofa),

Rhinochimaera pacifica — Shcherbachey et af,
1982; 28 (in part, rccord of Shcherbachey 1978 from
Plettenberg Bay).

Africana demersal trawl stations (z = 7);

Cruise 046 — A4361, 850 m.
Crujse 050 — AS249, 300 m.
Cruise 059 — AG951, 864 m,
Cruise 060 — AT0A7, 003 m.
Cruise (Kd — ATGLS, B8R m,
Cruise 069 — AR413. 900 m.
Cruise 175 — ABR131, 323 m.

Stedion latitude and depth range — 26°43.6°S, 13°36,0°F
1o 34755.6°S, 18°11,7°E, 825903 m.

Dhstribution — The speamose chimaerz has a disjunct
distribution in the North Atlaniic and off southern
Afriea. Compagno et af, (1990) sumnmarized its distri-
bution in southern African watcrs, which as currently
known is from northern Namibia south to Cape Point,
Western Cape, and off Plettenborg Bay on (he South-
East Coast, In 659-960 m of water. In its SUrvey ared,
Africana collected it from off Liideritz, off the Orange
River, north-west of Cape Columbine and south-west
of Cape Peint {(Fig. 16¢). Spanish researchers have
reported R. grlantica from several stations from the
Cunene River to the Orange River off Namibia (Llconart
and Rucabado 1984, Lloris 1986, Taron et af. 1986).

DISTRIBUTION PATTERNS

During the course of the surveys reported herein, it
socn became apparent that the distribution of demersal
cartilaginous fish off the west coast of sonthern Africa
was neither untform nor random, A goveming factor
of the distribution of chondrichthyan species was
their rough zonation or stratification by depth and by
latitude. No demersal species occurred at all depths
sampled and, although several species, including the
St Juseph Callorhinchus capensis and the biscuit skate
(Raja of. clavaia) were encountered along most bands
of latitude sampled, many species were limited or
patchy m latitudinal distribution. A possible cxception
13 the sixgill cowshark Hexanchus griseus, a wide-
ranging, giant apical predator that potentiaily can
oceur throughout (he area at depths from close inshore
to over 1 000 m and near the hoitom as well as far
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abowve it, bul which was seldom encountered by
Africang. Zonation was suggesied by daia in literature
sources on local carlilaginous fish, but the distrzbution
of Wesl Coast chondrichthyans had never been treated
in detail, except lor Hulley’s (1972) work on skates
(Rajidue) of southern Africa. Zonation was readily
apparent during Africana hake biomass trawls, where
repeated stations at different depth ranges vielded dii-
ferent groups of demersal chondrichthy:n species, and
stations 111 Namibian waters at similar depths yielded
different mixcs of species from those off the Westemn
Cape. Depth and latitudinal zonation is more of 2
spectrom or continuum graded by depth and areal
variation within individual species than a set of dis-
crele, sharply defined zones each containing groups of
different species. However, enough species are similar
in their basic distribution patterns by depth to fit into
definable groups or zones, despitc overlap.

Tn addition, It was noticed that, for some species
with sufficient records, there was evidence of seasonal
movement from the differences in comulative summer
and winter cruise records. These were both by laiitude
and by depth, and they might indicate migration or
localized responses by the species to seasonal changes
in temperature, prey abundance, salinity, oxygen con-
ceniration or other environmental factors. Also, somec
species showed discrete clusters of rccords in parts of
their range, with few or no records in between, appar-
ently independent of the sampling pattern ol the
Africana during the survey.

The present account concentrates on the distribution
paitern of demersal cartilaginous fish off the west
coast of southern Africa, and it is not a zoogeographic
analysis of southem African cartilaginous fish. This
suhjcct will be addressed elsewhere, in the context of
the world distribution of cartilaginons fish (Compagno
in prep.), after a complementary work. on the dismibu-
tion of cartilaginous fish on the South-East Coast is
completed (Compagno et «l. in prep.). However, a
[ew interesting instances of sympalry and allopatry
that camc to light during the survey should he dis-
cussed here.

Zonation by depth

Zonation patterns by depth were analysed by com-
piling the bathymetric distributions of 64 species of
cartilaginous fish in the survey area, including all
Africana wetorts except for those of Biree pelagic sharks
{Alerpias vuipinus, surus oxyrinchus and Prionace
glaura) thai are accidental catches of the botlom
trawl. These were included in a spreadsheet listing
Tecords by 30-m meremertts from 0-49 m to 1 350+ m

Compugno ei al.: §A. West Coast Disoriburion of Demersal Chondrichthyans

17

{Table IIT). Additional bathymetric records from the
literature were included as gualitative records for the
depth increments, and these were summarized for
each species as mumum and maximum depth incre-
ments. Using the database sorting capability of the
spreadsheet program, the depth records of the species
were sorted in ascending order by the minimum depth
as the primary key, and the maximum depth as tho
secondary key. This produced a depth spectrum pat-
tem for the species (Table M), m which depth zones
with component species could be roughly delimited.

INSHORE SPECIES

These are demersal species confined to the conti-
nental shelf, from close inshore to the mid-shelf,
typically found shallower than 100 m. Due to the
paucity of inshore stations on the West Coast in the
0—-49 m depth range {see Fig. Za)}, few inshore demer-
sal or epibcnthic specics were collected. These include
Halaelwrns natalensis, Mustelus musielus and Rhbino-
batos annufains. There arc numerows additional species
of inshorc elasmobranchs thal were not caught during
the survey but which definitely cccur in the arca
(Compagno ef al, 1589).

Hexanchidae: sevengill cowshark Notoryrchus
cepedianus (Péron, 1807).

Scyliorhinidae: puffadder shyshark faploblepharus
edwardsii (Voigt, in Cuvier 1832); dark shyshark
Haploblepharus pictus (Miller and Henle, 1838);
pyjama shark Poroderma africanem (Gmelin, 1789);
leopard catshark Poroderma pantherinm (Smith, in
Miiller and Henle, 1838},

Triakidae: spotted gully shark Trickis megalopierus
{(Snuth, 1849).

Rhinobatidae: bluntnose guitarfish Rhinebatos
Blochii Miiller and Tlenle, 1841,

Narkidae: oncfinned eleciric ray Narke capensis
{Bloch and Schneider, 1801). Marginal in the arey, in
False Bay (Barnard 1925, 1947, Day et al. 1970).

Torpedinidac: ?blackspotted electric ray Torpedo

fuscomaculata Peters, 1855. False Bay records of the

European Torpedo marmorate Risso, 1810 -may be
bascd on this species (Barnard 1925, 1947, Day et al.
1970).

Dasvatidae: shorttail stngray Dasyatis brevicada-
ius (Hutton, 18735); blue stingray Dasyatis marmeorata
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Table F: Distribution of West coast demersal cartilagineus fish by depth, with specdies sorted in ascending order by their minimum
and maximum depth occurrence (50-m depth increments). The list does not inglude three litioral oceanic sharks {Alapias
viipinus, fsurus oxyrinchus and FPrionace glauca) rgre}; caught by Africana, but it includes sevéral species not collecied

y Africana

Number per 50-m depth incremdént

50— 100— | 150 - | 200— | 230- | 300- | 350 | 400— | 450-
a9 149 199 249 299 349 198 1 439 4949
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{Steindachner, 1892),

Gymunuridae: diamond ray Gymnura ratalensis
(Gilchrist and Thompson, 1911),

Myliobatidae: duckbill ray Preromylaens bovinus
(Geoffroy St. Hilaire, 1817).

Additional inshore trawl stations would be desirable
in the area, because the inshore demersal species are
apparently under-represented in the present survey.

TNSHORE OVERLAP SPECIES

These are cartilaginous fish that oceur close mshore
and enter shallow bays, but which also range onto the
outer shelf and the upper slope to varying depths.
Ranked by increasing maximum depth, they include
Raja alba, Galeorhinus galeus, Mustelus paluinbes,
Raja miraletus {(Namibia), Sgualus megatops,
Myliohatis aquilae (Namibia), Callorhinchus capensis
and Kaja cf, clavata. Off the west coast of South
Africa, M. aguile apparently is an inshore species and
R miraletus may be so also. Echinorhinus brucus is
occasicnally caught from shore, but it is generally
found in decp water as a shelf overlap species.

SHELF OVERLAP SPECIES

These fish occur on the outer shell deeper than 50m
and generally range onto the uppermost slope. Ranleed
by increasing minimum and maximuem depth, the carti-
laginous fish melude Plioirema warreni (marginal in
the arca, It with a shelf overlap distribution off the
Eastern Cape), Echinorhiinus brucus, Raja springert
{most records on the upper slope), Raja pullopunciaia,
Seqpeadus acanthias, Holohalaelurus regani, Raja wel-
facel, Torpeda nobiliana, Oxynofus schubnikovi, Raja
feopardus (this mostly on the slope below 200 m),
Scyliorhinus capensis. Squalus cl. mitsukurii {(most
below 200 m), Galeus polli, Critriraja parcomacilata
and Rejer dowirer. '

LIPPER SLOPLE SPECIES

The distribution of cartilaginous fish on the conti-

nental slope off the west coast of southern Africa in
depths of 200-1 000 m has 4 broad intergradation of
species, with increasingly grear minimal depths. Some
species also have greater depth ranges than others.
Slope distributions are also mwore pooly known than
shelf distributions, and tho present spectrum will
undoubicdiy be madified as information on them con-
tinues to accumulate. The three slope components are
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somewhat arbitrary, but some of the specics within
them show relatively limited distributions on the
upper, intermediate and deep slopes, whercas some
species range from the upper to the deep slope. The
upper slope.species are those with an upper limit just
below the shelf edge, within depths of 200-300 m,
and include Centrophorus granulosus, Neoharriotto
pinnata, Rajo confundens, Barhyraja smithii,
Hepiranchias perlo, Neoraja stefunani, Chiamydo-
selachus anguineus and Rajo caudaspinosa. Sharks
and chimaeras in this group have & maximum range of
400-"700 m of watcr depth, but the skates range deeper,
down to 900 m or more.

INTERMEDIATE SLOPE SPECIES

This group includes a varisty of specics that ocour
in 350-500 m of water as part of a broad transitional
zene of slops inhabitants, many of which reach depihs
>700 m. They include Deania profundorum, Centro-
phorus squamosus, Hydrolagus sp., Deania calceaq,
Ermopterus of. brachyurus, E. pusiflus, Seymnodon
squcrulosus, Etmopterus compagiiol, Centroseymnus
crepidarer, Deania quadrispinosum, Apristurus sal-
danha, Centroscvllium fabricii and Centroseymrus
coelofepis. A lew records of decpor-dwelling species,
such as Raja dissimidis (young), Etmaopterus cl. gran-
wlosus, Raja raviduta and Rhinochimaera africana,
are known from the intermediate slope, but other records
of these species are mestly from depths 600 m.

DEEP-SLOPE SPECIES

There 13 a step or gap at 300-600 m of water depth
between transitional and deep-slope species, which
probably reflects a current paucity of knowledge of
the specics in this depth range. The deep-slope species,
with records at 6001 000 m, include Apristerus spp.,
Chimaera sp., Apristurus micreps, Rhinochimaera
utlaniica, Rapa spinacidermis and Harriotta rafeighana.

Tixploration by Africans in water depths of 1 00—
2000 m may well reveal additional species with a dis-
tribution starting deeper than | 000 m. Raja inbertsi is
one passibility, but deep-dwelling species of Hyero-
lagus and Apristurus and possibly even Harriatia
haeckell Karrer, 1973 may be expected. along with
several intermediale and deep-slope species, including
Cenfroscymuus coelolepis, Etmopterus cf. granulosus,
several skales, Harriotta raleighana and Rhinochi-
maera dfticand.

EURYBAITIIC SPECIES

These are cartilaginous fish wiih a wide bathymetric
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range, from close inshore to the deep slope. The
sixgill cowshark Hexanchus grisews is one example
encountered by the survey.

Zonation by latitnde

A spreadsheel was compiled for latitudinal records
of 64 species of demersal cartilaginous fish in the
survey area (lable 1Y), including literature records
but excluding large littoral and oceanic species. An
ascending sort of the species by minimum and maxi-
mum latitude suggests four broad faunal groups of
species by latitude, with some overlap,

ATLANTIC-NAMIBIAN AND BICOASTAL SPECTES

Atlantic-Namibian species occur In the Eastern
Atlantic south to Namibia, but drep out hotween
Walvis Bay and the Orange River. These species are
ahscnt or very rare from the west coast of South
Africa and apparently are absent from the east coast of
southern Alrica: Neoharriotta pinnata, Galeus polli,
Oxynetus schubnikovi and Raja dowirei. Bicoastal
specles occur in the Bastern Atlantic south to Nami-
bia, are absent or very rare off the Weostern Cape, and
reappeat along the cast coast of southern Africa from
off the Eastern Cape to Natal: Heptranchias perlo,
Chldoselachus anguineus, Deania quudrispinosum,
Etmopterus pusillus and Scymnodon squamulosis.
Raja miraletus 15 a largely bicoastal species that drops
out in southern Namibia, but reappears in False Bay
aller a gap sonthwards from the Orange River to Cape
Point.

WESTERN CAPE SPECTES

Several species have complementary distributions
to Namibian and bicoastal specics on the Western
Cape coast of South Alrica, but they drop out at van-
ouy latitudes between Cape Columbine and Lideritz
and do not extend inte central Namibiz, They include
Raja springeri, R. ravidula, Squalus cf. mitsukurii,
Cruriraja parcomaculata, Scviiorhinus capensis,
Holohalaelurus regani, Ruja caudaspinosa, Galeo-
rhinus galeus, Ruajo pullopuncrata, Raja wallacei,
Neoraja siehimanni, Raja spinacidermis, Aprisoirus
microps, Ermaopterus cf, granulosus, Apristurus sel-
danha and Emmoprerus compagroi. Some of them are
conlined as currently known to the Western Cape, but
others also range off the Eastern Cape and beyond,

EAS'| COAST SPECIES

A few species of offshore demersal elasmobranchs
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arc marginal 1o the area, but have an extensive range
on the east coast of southern Africa. Pliotrema war-
reni is one such species and Narke capensis may be
another.

WIDE-RANGING SPECIES

Many offshore demersal specles range from
Namibia to Cape Colunibine and in many instances Lo
Cape Agulhus and the Eastern Cape. They include
Hexanchus griseus, Raja confundens, Rhinochimaera
atlantica, Deania calcea, Raja alba, Centroscymnus
crepidater, Raja leopardus, Centroscyllium fabricii,
Cemroscymnus coelolepis, Callorhinchus capensis,
Bathyraja smithii, Hydrolagus sp.. Torpedo nobiliana,
Musielus patumbes, Etmopterus of, brachyurus, Raja
ct. clavata, Squalus megalops and Raja dissimilis.
Sgualus acanthias is recorded from Namibia as well
as the Western Cape and may be wider-ranging than
suggested by the present survey.

Littoral and oceanic species

There are numerous littoral and epipelagic species
of sharks and ruys mn the area but which were not col-
lected by Afrivana at trawl stations nor were they
widely reported from other rawl-based surveys. Some
of them have occasionally been capiured by hottom
trawls elsewhere and could he caught from Afiicana
during future traw] surveys. However, these active-
swimming and mosily large sharks and rays are at
most incidental catches in bolem trawls and are more
readily caught by longtine, gillnet, handline, rod and
reol, or harpoon. Accidental catches of active-swimming
or oceanie cartilagineus fish may inclode the Tew
trawl records of Alopias vadpinus, Isurus EXYTTRCHNS
and Prionace glunca during the survey, and possibly
the bottom rawl record ol Euprotomicroides zan-
tedeschia, A list of cartilaginous fish in the area with a
low probability of being trawled by Africana are listed
below.

Family Rhincodenlidac: whale shark Rhiincodon
tvpis Smith, 1828,

Family Odontaspididae: spotted raggediooth shark
Carcharias raurus Ralincsgue, 1810,

Family Pseudocarchariidae: crocodile shark Psewdo-
carcharias lamoharai { Matsubara, 1936).

Family Cetorhinidae: basking shark Cetorhinws
madmus (Gunnerus, 1765).
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Table V: Distribution of West coast demersal carti
mum and maximum latitudinal ooourrence (increments are latitudinal degree band
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inous fish by latitude, with species sorted in ascending order by thair mini-

5). The tist does not include threa lit-

toral aceanic sharks (Alopias vulpinus, Isurus oxyrinchus and Frionace glawca) rarely caught by Africana, but it includas

several species not collectad by Afkcana

Number of species recornds per degree band of latitude Minimurm | Maximuwn
Spetics - T latitude | latitude
<2323 24| 25| 26 27 ‘ 28 | 2% | | 30| A2 | A3 34 34| 36 5] 5

Heprranedias perla * ) 22
Nealarriote pinnate * * # * 12 25
Dl guadrispiicem * 1 12 27
Chlanvdaselaefus angroness * 1 12 7
SevvnineGdon aquaiilcss * 1 1 * 12 27
Cralens pollf * £ 3 A 3 3 ¥ prl 28
Raja (Rafa) miraleres = * * n 29
Refa rDipreris) dotred # # * ® * # 2 29
Deanta profundoren * z 2 2 1 1 2 il 30
Centrephorts gl i * 2 L 1 1 22 30
CoumtropiTarTes Seucrmersms = * * 1 - 1 * 1 2 32
Hevgnonus wrivens * 3 L * * * i 1 * 22 3
Raja (Reajella ) confuncdens # 1 2 3 s 3 & 22 i} 11 3 i 22 3
Meufiobatis aeilo * l 22 Eyl
Mustefus prsteluy * * - ¥ # L 22 3
Criyneny shubioer * " * 22 31
RArnoeivmaera cilaitive * L 1 | 1 3 * i 12 34
Ltmaaterns pusiling * 2 2 1 2 2 # { 2 AL
Drecnia calvea * 1 I ] 3 2 2 E 22 34
Fajar (Rosteeargjn) ol £ & ! 3 1 f 3 1 & E) 4 22 i
Cenlroasnsinies crepidater * 1 L # | * 4 1 3 L 2 22 35
Regger { Bufelia ] leaprardies # l | 1 | 4 2z W 17| 23| 25| 13 g 3 i 33
Centrersrllivem fafwiei & # L 3 * | 4 3 4 3 51 1L 2 iz 33
Cenirarepmims coelolepis @ * 2 * 4 2 3 3 g 3 2 22 i3
Crallonfiehis capensis # # * 1 @ 1 21 S3 [ S& | 38| AT 3T 161 An 22 3
Bathnwaja smitlf @ 1 A I 3 3 3 3 2] 13 1 22 35
Hydralagus sp. * * * =21 1 1 5 3 k) 1 22 15
Tenpeda nofxliara = | * 1 1 1 * i 1 1 3 3 22 a5
Mustefos palwnbey * L T2 2y | oanf i3] | 51 22 35
Etmomteruy ol Brachynrus " | * ) | 2 3 3 Z LI I LU < 3 22 35
Raja (Raja) cl. clevis * L 1 L 2 i 9| 37 | 3| 40 90 45| 60| 4 2] 36
Soualnie megalops * 2 " 1 ! 3| 42| 42| 12 N I E T s N 3 22 an
Sepealney e hicry * - 3 i1 23| 32 2 5 1 23 34
Reaie { Rengediee) idisiitailis i 2 1 4 2 2 5 5 23 34
Marriovs ralefphiit 1 1 L 1 .2 200 31
Chiamceeree S[r 1 1 3 a 1 | 3 7 a5 34
Apaiytarag A[u 2 3 3 2 1 i 3 1 2 35
Erkinarhinng bruens * = 27 33
Reejer (1A iR) sprinpert z l 2 2 i 7 4
Rafer (Hajella) ravidida L 3 2 1 2 T 34
Sqnatus of. miesukerii L I A0 | 48] m | | 12 Tl 1a 7 a3
Crivfran percomeenifaio = | m° 12| n 13 3l 17 12 ! 27 an
Sevliorhinus capensiy i L n 14 a 4 4 11 ] 12 27 an
Holohaluelwrus revond 2 1 T2l ORI | Ra | V| BO| 43| 6F 3 27 30
Raja { Rajelfa) caveluipinnge | 1 4] i i 7 ] 4 et} as
Calecrhinny palers 4 il 11 14 13 14 3 11 5 35
Rerjer (DD Iarws ) paadfopnah et | s ki3 & & 13 a3 | 42 1 13 a5
Raja {Lenrjes wolleeet 3 1% | 32| 19| 1l 203 1 el 36
MNevrerfie stefuncsd 1 1 & s k1
Fevjo (Madacoraja)

SEERGC e rnis 2 3 7 1 29 31
Crurrrgfo die el SRR * 3 i
Apristurit pucinzs 2 3 Z A T 2 0 33
Bhinerehinniens afvicana 1 * 31 il
Etnzsternd b, graniiomus l 3 H 11 2 3 25
Sewrieei et NIerAC e lng # 32 32
Frpweniuriceoides cantedesofia = 33 33
aditvdring awsionl * 43 33
fje {Amdiviaja) radiaia * 33 33
Reje fAmbivaa) roberesi * 33 33
Rhiuafaras ansulatus Lol 33 34
Aprisrris saldamha l 1 2 33 35
RINEHHArNS compagnel g0 12 2 33 35
Halaelrus natalensiy ; L 34 3
Pliatrena warreid | 1 3 EN]

+ Litcrawure records
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N ' 18

Fig. 17. Records of the 869 F.R.S. Aficanag demersal trawl stations which collected sartitaginous fish in {a) summer
and {p] winter

Family Lamnidae: white shark Carcharadon car-
rharias (Limnaews, 17583,

Family Carcharhinidae: bronze whaler Carcha-
rhirus brachyurus (Ginther, 1870); oceanic whitetip
shark Carcharhinus longimanus (Pooy, 1861); dusky
shark Carcharhinus obscirns (Lesueur, 1818)

Family Sphymidae: smooth hammerhead Sphyraa
zygaeng {Linnaeus, 1758),

Faumily Dasvatidae: pelagic stingray Preroplary-
irpgon victacea (Bonaparte, 1834),

Family Mobulidae: manta Manta birasrris {Walbaum,
1792y

In uddition, two species of oceamc squaloids, Isistits
hrasiliensis (Quoy and Gaimard, 1824) and Hetero-
seymnoides marleyl Fowler, 1934 were rocorded by
Krefft (1980) from about 1 700 km west ol Cape
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Fig. 18; Lafitude-depth summer-winter plats of survey records

af the three most frequently caught cartilaginaus fish

- {ay Holohalaelurus regani, {by Raja of. clavata, (o)
Calforhinchus capensis

Town, and Jahn and Haedrich {1987) recorded f.
brasiliensis off the Agulhas Bank scuth-east of Cape
Agulhas. Neither species has been collected in the
area to date.

Summer-winter patterns
The survey included more summer stations than

winter (Fig. 17), in part because of imited coverage 9f
winter cruise 066, but also becausc two cruises (039
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Fig. 19 Latitude-depth summer-winter glots of survey records
of three species of spiny dogfish — (&) Sgualus acan-
thias, (h) Squalus megatops, (o) Squalus of. mitaukuri

and 060) took place in summer 1988 and becaonse al-
most all Namibian trawling took place during summer.
The [ollowing discussion of summer-winter disiribu-
tion patiems is confined to South African data.
Depih-latitude summer-winter plots (Figs 18-20)
were made By scparating simmer and winter records
annd plotiing them against depth and latitude for
spocics with numerous records. Seme species, includ-
mg Holohalaelurus regani (Fig. 18a). Callorhinchus
capensis (Fig, 18¢) and Squalus acarthias (Fig. [9a)
show little to indicate regular movements in the sam-
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Fig. 20: Latitude-depth summer-winter plots of SUNE}J records
of iwo species of houndshark — (a) Galeorhinus
gaieus, () Mustefus paltmbes

ple area. Records of Raja cf. clavata (Fig. 18b) sug-
gest a shilt front deeper to shallower water In summer
and vice versa in winter. Records of Galeorhinus
galeus (Fig. 20a) and Mustelts palumbes (Fig. 20b)
tend o be slightly farther north in summer than in
winter, but with a broad overlap, while M. pahonbes
also seems to range more inshore in summer,

Apgregations by lutitude and depth

Somce species have a fairly regular, if uncven, distri-
bution pattem, as shown by depth-latitude plots of
Helohalaelurus regani (Fig. 182), Raja of, clavata
(Fig. 18b), Callorhinchus capensis (Fig, 18¢), Squalus
acanthias (Fig. 19a) and Galeorhinus galeus (Fig.
20a), despite summer-winter shifts in Galeorhims and
Raja. Others, including Squalus megalops (Fig. 19b)
and to a lesser extent Squadus of. mitsularii (Fig. 19c)
and Mustelus palumbpes (Fig. 20b), have records con-
centrated in certain depth-latitude blocks. Squafus
megalops shows a strongly bimodal pattern, with
most records i a southerly cluster al 34—36°8 and
100-250 m and a northerly cluster at 29-31°S and
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150300 m. Most records of S. ¢f. wizswkurii are con-
centrated between 29 and 32°5 in 150-450 m of water.
The difference in tho distributions of 5. acanthias and
8. megalops is striking and may be attributable to pos-
sible differences in habitat selection, social structure,
feading habits or other behavioural characteristics. It
will be wotthwhile in future work to attempt to find
correlations between the distribution of demersal
chondrichthyans and the physiographic data and djs-
tribution of potential prey species taken on Africana
cruises. In addition, finer details of the distribution of
cartilaginous fish may be arrived at through analysis
of the biomass of (he commoner specics collected dur-
ing the survey,

Sympatry and allepatry

Many species of West Coast demersal elasmobranchs
are sympatric and occur as faunal associates at similar
latitndes and depths on similar substrata (Tables IT1,
1V}. Examples ol narow depth and Jatitudinal sympatry
are the regular occurrence of Holohalaclurus regani
and the less abundant Scykiorkinus capensis in the
same trawl stations (Fig. 21a), Galews polli, in con-
wast, is geographically allopatric to H. regani and S.
capensis over most of its range, and is found together
with these species only between Liideritz and the
Orange River mouth in southern Namibia. A possible
instance of narrow bathymetric allopatry within broad
geographic sympatry is illustrated by twoe species of
chimaerids, Hydrolagus sp. and Chimeacra sp, These
have similar latitudinal ranges (Figs 15¢—d, 21b) and
overlap in depth, yet they werc never taken at the
sarne trawl stations. A depth-latitude plot suggests thag
Hydrolagus is usually found in shallower water than
Chimaera, which may be useful for avoiding competi-
tion betwesn (wo similar species. Tn contrast, Cerngro-
scymnus coelolepis and C. crepidater oceurred together
at many deep-slope stations, but unpublished data
indicate that they have very different ivod habits and
are not trephic competitors.

Diversity indices

If the numbers of station records (species per station)
at increments of depth (50 m) and laiitude (degree
bands) are divided by the number of stations at cach
merement, a relative measure of species diversity can
be arrived at for cach increment of depth (Table 1) and
latitude (Table I7). The diversity index is the average
number of species at each station at 4 given depth
mcrement or latitude band. If the values of these
diversity indices are plotted against their increments,
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Fig. 21: Latitude-depth plots of scyliorhinid sharks and chimae-
roids, showing allopatry and sympatry — (a} three
species of the tamily Scyliorhinidas EGafeus polliis an
Atlantic-Namibian species that replaces Holofialae-
Jurus regani and Seyfiorhinus capensis in similar
depths on soft boitom betwesn the Crange River and
Lilderitz; the latter two species are broadly sympairic,
but barely overlap with G. pofil; (b) two deep-water
members af the family Chimagridae with a wide range
in the survey area that could be considered as broadly
sympatric but which were nof collected at the same
stations {Chimaera sp. occuts mosily deeper than

Hydrofagus sp.)

histograms lor depth (Fig. 224) and latitude (Fig. 22b}
can be generated to compare the species diversity at
different depihs and latitudes.

DDEPTH (Fig. 22a)

The - 49 m {insherc) increment was madequately
sampled during the Africang survey, and the diversity
index ol this increment is probably too Tow and a
tunctiont of the few stations in this depth range on the
West Cousl. Inshore stations are frequently made on
Africang cruiscs to the South-Toast Coast, and the di-
versity index for the inshore increment there should
reflect this (Compagno et gl in prep.). Many inshore
specics found on both East and West coasts regularly
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Fig. 22: Histograms of diversity index (number of species
recards/number of stations) as a function of depth and
latitucle — {a) diversity index along 50-m depth incre-
ments, (b} diversity indbs:( gver ane-degree latitude

ands

occur at Africana East Coast stations but rarely or
never in the West Coast frawls. In offshore incre-
ments, diversity indices are much lower for cartilagi-
nous fish between 50 and 500 m depth, the range in
which Cape hake Merfuceins capensis and M. para-
doxus predominate in biomass, than In 650-850 m
depih, wherc hake diminish in biomass and finally
drop out. There may be an imverse corrclation between
the distribution ol hake and the diversity of demermsal
cartilaginons fish.

A potentizl problem in assessing the phenomenon
of low average diversily of chondrichthyans in the
hake zonc off South Africa is the demersal trawl
fishery, which unsclectively catches demersal carti-
laginous fish along with hake und other teleosts, and
indeed has done so for many years. Hake produce
large mumbers of small eggs and are inhercitly more
resistant to fisherics exploitation than carlilaginous
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fish, which uniformly produce lew young or large
eggs. [t is possible that the lower diversity mdex of
cartilaginous fish in the hake rone 1s related to the
activity of the hake tishery, and to differemial over-
exploitation of cartilaginous fish within the hake zone,
Cartitaginous lish are a largely discarded by-catch of
the hake fishery, and any diminution of their catch
would not affect the 1shing cffort by the trawling [leet.

LAITIUDE (Fig. 22b)

Compared to depth, Tatitude diversity is more uni-
form, bul Namibian indices may not be directly com-
parable to South African indices hecause there were
Tar fewer Namibian stations and most of these were in
water decper than 200 m. However, diversity was
highest in the 27§ block, south-west of Liideritz, an
area of transition between Namibian-bicoastal and
Western Cape species. Off the South African coast,
diversity was lower between the Oranye River and Cape
Town than between Cape Town and Cape Agulhas.

ACKNOWLEDGEMENTS

We thank Drs .. Botha, A. [. L. Payng, C. J.
Aungustyn, A. Badenhorst and R, Melville Smith, and
Messrs A, A. Robertson, B, Rose, G. W, Brill and
P 7 Sims, and Mrs S. du Plessis of the Sea Fisheries
Research Inshtuie, Cape Town; Capt. D. Krige and the
officers and crew of ER.S. Africana; Dr M. Stehmann
and Ms G. Schulze of the Tnstitur filr Seefischered,
Tamburg; Prof. M. Bruten, Ds P. C. Heemstra and M.
E. Anderson, and Messrs B, Ranchod and E. Matama
of the I. .. B. Smith Institute of Ichthyology; Drs
G. 1. B. Ross and M. J. Smalc of the Port Elizabeth
Muscum; Dr Y. N. Sheherbachev of the Shirshov
Instiiule ol Occanology, Moscow; Ms R, Alexander,
Ms AL Macras, Ms K. Lilley and Messrs A. Bertolini,
P. White, M. Boon and 5. Matama of the Shark
Research Centre; Dr B AL TTulley, Ms M. A. Com-
pagno Roeleveld, Mrs M. van der Merwe, Ms E.
Hoensen, Ms J. Blascoe, and Messrs 5, Kannemeyer,
C. Goliath and M. Bougaardt of the South African
Museum; Dr E. Macpherson of the Instituto de
Ciencias del Mar, Barcelona; and the caplain, officers
and crew ol the TV, Chicha Touza for much supporl
on matiers relaied (o this paper. LIVC's research was
supporied by partial and comprehensive research
grants and SANCOR grants from the South African
Fovndaiion {or Rescarch Development (FRD) at the
South African Museum and the J. L. B. Smith Institute
of Ichthyology, and by funds from the South African
Fisheries Development Corporation and the 1. L. B,

Compagnro et al.: §5.A. West Coast Disiribution of Demersal Chondrichthyans

137

Smith Institute of lchthyology, DAE's and PM('s
resedrch was supported by a FRD predoctoral bursary.
by Rhodes University and by the Shark Research
Centre.

LITERATURE CITED

ALLTE, ., BORRUEL, <., LLORIS, D, and ). |A.] RUCABADO
1984 13zlos pesyueros de la campana "Bemgocla 117 In
Resulindns de lay Fapediciones Oceanogrdfion-Pesgueay
"Benguela f7 (1970) v “Renguwelo (1" {1980} Realizadas en
el AMdintico Sudoriental (Nasfhic). Bucabado, ], A, and
C. Bas (Fds), Datos bifing fnst. Tnvestaes pesqg., Barcelona
B 85-190.

BARNARD, K. H. 1923 — Diagnoses of now species of marine
fishes from Soulh Aftican waiers. Amn. 5. A Mys, 13(8):
439445

BARNARD, K, I 1925 — A wmonograph of the marine fishes of
Soulh Atrica. Part 1. An 5. Afi: Mux 21010 1-418.

BARNARD, K. H. 1937 — Further notes an Souwh Alncan marine
fishes. Ann. 5. Af Mus, 32(2):41-67,

BARNARD, K. L. 1947 —- A Picrarial Guide to South Afvivan
Fishes. Marine and Freshwader. Cape Town; Maskew Miller:
x¥vil + 226 pp.

BARNARD, K. H. 194§ -— Further notes on South & rican marme
tishes. Amee. S A Moy, 30050 341-406.

FARNARD, K. H. 1949 — QOceusrrence of the spiny dogfish
Oxynois certring in South African wulers, Name, Lond.
164{4179): p, 97,

BARNARD, K_T1. 1952 - MNoie on o specimen of Neofunriofta
pinaara {Fisces, [Tolocephali). Ann. Mag. rar. Hisi. Ser 12
S(d49); 6658,

BASE, AT 1084 Fumilies Chlamydoselachidae, S¢ylorhimidae,
Lammidae, Alopiidac. In Smirhs’ Seq Fisites. Smith, M. ML
and F. C. Heemstra (Eds). Tohaurmesberg, Macmillan: pp 47,
B3 03, 98102,

BASS, A, Toamd L, [ ¥, COMPAGNO 1086 — Garnilivs Echino-
rhinidae, Misokurinidye, ln Smichs' Sea Fishes. Smith,
M. M. and F. C. Teemstra (Tuls), lohannesburg; Macmillan:
'p- 03, 103

BASS, A T, COMPAGNO, L. I. V. and P C. TIEEMSTRA 1946a
— Family Squalitlue. In Smiths' Sea Fishes. Smith, M. M.

aned PO, Hesmatra (Eds). Johannesburg, Macmitian: 49 .62,

BASS, AL L, IPALUBREY. 1, I, and v, KISTKASAMY 19752 —
Sharks of the east coasd of youthern Afrca. 2. The families
Scyliorhinidas and Pseudolriakidac. fevest! Rep. oceanogr.
Kes. fasr, 5, A 3762 pp.

BASS, A I, IYAURREY, ), [V and N, KISTNASAMY 1975h —

Sharks of the cast coust o soulhern Afrtica. 3. The families
Carchathinidae (excluding Mostelny wnd Corefarhins} and.
Sphymmidae, fnvestf Rep. oceanogr. Rey. Invt. 8. Afr. 38: 100 pp.

BASS, A T, IALUBREY, ). 0. and N, KISTNASAMY 19735¢ -
Sharks af the casi coast of youlhem Africa. 4. The families
Odontaspididae, Scapanarhynchidae, lsuridae, Catorhinidaz,
Alopiidue, Orectolabidae and Rlimiedomuidac. fvestd Rep,
veeanogn Kes dnse S, AR 390102 pp.

BASS, A I, D'A{TRREY, ) [k and N, KISTNASAMY 19754 —
Sharks of the east coast of soulhern Aliica, 5. The families
Heaxanchidae, Chlamydoselachidae, Hoelermlonlidae, Pristio-
phoridee and Squatinidae, Frvesy! Rep. oceunopr. Hes, frst,
S A 43 50 pp.

BASS, A, T, DATIBREY, ). 12 and N, KISTNASAMY 1976 —
Sharks of the east coast of souhern Alrcu. 6. The families
Oxynoiidae, Squalidae, Dalatiidac and Hehinochinidue.



28

{mvestt Rep. oceanagr. Rex, Test. 5. Afro 451003 pp.

TASS, A ] and P. C. TIEEMSTRA 1986 — Farmily Pristio-
phoridas. In Swiniths” Sea Fishes. Smith, M. M. and . 'C.
Heemstra (Eds). Johannesturg: Macmillun: p. 106.

BASS, A, ), HEEMETRA, P C oand 1. ). ¥, COMPAGING 1986b

. Familics Hexanchidae, Carcharhinidae. Tn Smiths” Sew
Fisies. Sroith, W. M. and B C. Teemstra (Eds). Johannes-
burg: Macmillan: pp. 4547, 6787,

BIGELOW, H. B. and W, C. SCHROTDER 19482 — New penera
and species of butoid lishes. J. mar. Res, 7(3% 543 566.

RIGELOW, H. B, and W. ¢ SCIIROEDER 1948h - 3. Sharcks. In
Fishes of the Western North Avtantic. Mem. Sears. Fdn inar.
Res, 1(12: 59576,

BIGELOW, TL B, and W, C. SCHROUDER 1950 — New and litle
known cartilaginous Nishes from the Atluntte. Hwll Mes
conrp. Zool. Bare. 103(7): 385—408 + Py 1-7.

BICELOW, H. B. and W, (. SCHROEDER 1933 — 1. Suwilshes,
guitarfishus, skates and rays. 2. Chimaercids. In Fivhes of
the Western Movdi Atlansic. Mem, Sears, Fdn muar, Res. 1025
v + 388 pp.

BIGELOW, H. B. and W, C, SCHROEDER 1954 — Deep watser
elasmobranchy and chimaeroids from the northwesicom
Atlantic slope. Bufl Mus. comp. Zoof, Harv, T12(2): 3587,

BIGELOW, H. B. and W. C. SCHROEDER 1937 — A study of the
sharks of the suborder Squalumidea. Bull. Mus. comp, Zoof.
Harv, 117 (1) 1-150) + Plates 1-4.

BIGELOW. H. B. and W. (. SCITIROEDER- 1462 — New andk litile
known bamid fishes from the westem Attantic. Beell. Mus.
comp. Zoof. Harv, L28(4): [6]1-244 41 Plate.

BLEEKER, E. 1860 — Over cenige vischsoorten van de Kaap de
Goede Houp. Watuuwrk. Tidsehr Ned -fndié 21: 49— 80,

BLOCH. M. E. andd J. (G. SCHNEIDER. 180] — Svstema (ofthyol-
gige jeonifes ox iflusranen, Berling 1x + 384 pp. + 110
Plates.

ROCAGE, |, V. BARBOZA DU und F DE BRITO CAPELLO
1864 — Sur quelyues capéees inddites de Squalidas de la
mibu Acsniiiana, Gray, gui fréquentent les cines do Poro-
gal, Froe. zond. Soc. Lond. 24: 260-263,

TBONAPARTE, C. L. 183241 . - feanografia della Fauna Iralica.
3. Peset, Roma: 75 puntaie, 30 fasc. (without pagination).

BONNATERRE, |J. P.] 1788 — Tablean Encyclopédigue et
Méthodige des drois Réones ¢ la Narture. Ichtinvologie.
Faris; Pankoueke: vi + 215 pp. + Plules A & B + Flates
1-140.

BLILTS, H R, and 1. 8. CARPENTER 1966 — Neoharrintta
carvi — a new species of Rhinochimaeridae from the southern
Caribbean Sea. Copela 1906 ¢(3): 443450,

CADENAT. I. 1959 — Notes d'ichtyolagie onest-africaine, 20.
Cralens pofli, espice nounvelle ovovivipare de Scyllio-
rhinddae, Bull. fust. fr. Afi. Nooe Ser. A 21; 39534089,

CAPRENAL T 19602 — Nowes d'ichtyologie puest-africaine. 27,
Raia doutrei, espéce nouvelle des eauwx profondes des cotes
du Sénégal. Budf, fusi. fr Afr Noire Ser. A 2201} 294303,

CADENAT, J. 19606 — Motes d'ichryologie oussti-alnicaine. 28,
Lregmie cromopxi, sp.nov, des cites de Sénégal. Bull. vt
[, Afi. Nodre Ser A 22013 312-324,

CADENAT, I, and T BLACIIE 1981 — Reguins d= Méditertunde
et 4" Atlantique (plus particuligrement de lu Chle Oeciden-
tale 4" Afrique). Faune rrop. 21: 350 pp.

CADENAT, ). and G-E. MALJ. 1966 -— Notes d’ichtyologie ouest-
albricaine. 53 Deseription d’one espéce nouvelle du genre
Aprixturns, Aprisinrus maderensis (Sélaciens Scyliorhin-
idae). Bull. lust. fond. Afr. Noire Ser. A 28(2) 769 782,

CIiEN, C-T., TANIUCHL T. und Y. NOSE 1979 — Blamnville's
dogfish. Squales Blainville, Trom Japan, with notes on
8. mitsrdeeerss and 8. jupenzices. Jop. T Tefthvol, 26(10: 2644,

CLARK, R, 8. 1926 — Rays and skates: a revision of the European
species. Sefenr. fnvest. Fishery Bd Seofl, 1926(1): 1-66 +

South African Journal of Marine Science 1]

1991

Figures 1-44 + 2 pp. Explanation of Plates + Plaies 1—36.

COLLETT, R. 1904 — Diagnoses of four hitherdo vndeseribed fishes
trom the depth soulh of We Faroe Tslands. Christiana
Viden_-3els. Fork, 1O04(9): 3-7.

COMWMPAGND, L. I, W, 1981 — Chimaeras. Sharks. In 7.4.0).
Species Identification Sheets for Fisheries Purposes.
Eastern Central Anlantic, Fishing Arveas 34, 47 (in part}.
Rome:. EAO. 4, § (paris): unnumbered.

COMPAGNG, T.. 7. V. 1984 — T A Q. species catalogue. 4.
Sharks of the world. An annotated and illustrated catalogue
of shark species known to date. (1} Hexanchiformes to
Lamnitormes. {2} Carcharhinilormes, FA0), Fish, Synep.
125; (1) 1-249; {27 250 635,

COMPAGNO, 1., 1. V. 1986 — Tamilies Torpadinidae, Rhinaba-
fidae, Mylicbatidae, Chimaeridae, Rhinechimaeridae,
Callorhinchidae. In Suritfis” Sea Fishes, Smith. M. M. and B
C. Hesmstra {Eds). Johunoesbuyyg; Macnillan: pp. 112--113,
128 134, 144147,

COMPAGNO, L. I, V. 1988 — Shavks of the Ornder Carcharhing-
formes. Princeton; University Press: xxil + 572 pp.

COMPAGNO, L. J. V. 1989 — Seyfiorhings comorognsis, 4p. i, i
new cilshark rom the Comoro Tslamds, western Indian
Quean {Carcharhiviformes: Seyliodhinidaz). Budl. Mus. water.
Frist. e, Pavds, iy Ser. LA (32 603 -625,

COMPAGKO, L. J. V. 1990 — Shorks, In Fishes of the Southern
Ocean. Gon, £, and B € Heemstra {Fds). Grahamstown;
AL B Smith Instione of Tehthyalogy: 81-85.

COMPACNG, L. IV (in prapasation) — Zoogeography of south-
ern African cartilapinons fishes.

COMPAGNQ, L. 1. V., EBERT. D. A, and M. ). SMALE 1989
Gutiede 1o the Shavks and Rays of Southern Africa, Cape
Town; Siruik: 160 po.

COMPAGNQ, L. I. ¥V, SMALE, M. I. and P. D. COWLEY (in
preparation) — Distibution of demersul curtilaginous fish
(Class Chondrichthyes) off the south-vist coast of Seuth
Afficis, with nutes on theit syslematics.

COMPAGNC, L. IV, STEHMANN, WL and D. A, EBERT 1560
— Rhinochimaera africana, 1 new longnose chimaera from
southern Africa, with comments on the systemeatics and dis-
tribution of the genus RAinockimaera Garman, 1901
(Chendrichihyes, Chimacrifamnes, Rhinochimaeridac). S
Afr F, o mar Sen W 201-232.

FATIBREY, 1. D. 1964 — Preliminary puide to the sharks found
off the east coast of South Afriea. finestt Bep. ooeanogr.
Res fist. 8. Af. 8 95 pp.

DAY, ) H., FIELLY, ). G, and M. L PENRITH 1970 — The benthic
faung and Tishes of Talze Bay, South Africa, Trans. R, Soc.
3. Afr 39(10: 1-108.

‘DEAN, B, 1908 — Chimaeroid fishes and their development. Prbls

Carnegle Instir 32: 1-195.

DT BUEN, E 1959 — Notas preliminaces sobre la fauna marina
preabismal de Chile, con descripeidn de una Familia de
riyas, dos géneros y siete especies nuevos. Foln Mus. mac.
Hist mat Chite 273y 173201, :

L3NEILE, ®. V., BIRCH, G. F, BREMNER. 1. M.. DE DECKER.
R. H, DL PLESSIS, A., ENCELERECHT, J. C., FLi-
CHAM, M. 1. FITTON,T., FLEMMING, B. W., GENTLE,
R. L., GOODLAD, 5. H., MARTIN, A, K, MILLS, E. C.,
MOIR. . J.. PARKER, R. I, ROISON, 5. H., ROGERS,
I, SALMON, D. A, S1IHSSTR, W, G., SIMPSON, E. 5. W,
SUMMERHAYES, (. P, WESTALL, F., WINTER, A. und
M. W, WOODBORNE 1987 — Deep-sca sedimentary en-
virgmments around southern Afties (South-Cast Atlantic and
Sputh-West Indian oceans). Ane, 5. Afr Mus. 98(17: 1-27.

DONMANKEVSELY, L. N. 1975 - The frill shark, Chlanidosefachus
anguineus, from the Cape Blanc avea (centrat Bastern Alun-
tic) S, fehthyel 15¢6): 10001002,

DOROVAN, T. 1808 — The Newmiral History of British Fishes 5.
London: [407-516] + Plales 97 -120.



1987

DIUMERIL, A. 1865 — Hisieire Naturelle des Poissony uir
fehthyologie Générale. 1. Elasnicbranches: Plagiostomes ef
Holocephales en Chiméres, Paris; Libraric Fruyclopedique
de Roret: 720 pp. + [2 pp. Explanation of Plaics + Plates
1-26,
ERERL D, A, 1990 — The laxonomy, bingeography and biology of
cow and irilled sharks (Chondrichthyes: Hexanchiformes).
Ph.Ty thesis, Rhodes University: vii + 308 pp. + 44 pp. of
Appendivey, .
ENGELHARDT, R, 1912 — Uber cinige neue Selachicr-Formen.
Zoolagischer Arnz, 3% 643648,
FORSTER, G. R., BADCOCK, J. R., LONGBOTTOM, M. R,
MERRETT, N. R. and K, 5. THOMPSON 197} — Results
of ihe Royal Society Indian Ocean deep slope [ishing expe-
dition, 1969, Froc. R Soe. Land. Ser. B 175: 367-40d,
FOWLER, EL W, 1910 .— Notes on batoid [ishes. Pror. Arcd. aar.
Sei. Philad. &2: 468475,
FOWLER. H. W. 1925 — Tishes from Natal, Zululind aud Portu-
gucse Bast Africa. Proc, Acad. nat. Sci. Philed. 77:
187-268.
FOWLER, H. W. 1934 — Descriptions of new fishes obiained 1907
tw 1910, chiefly in the Philippine Islands and adjacent seas,
Froc, Acod. nar. Sci. Philad. 85: 233367,
FOWLER, H. W. 1935 — Tishey obtained by Mr, H. W, Bell-
Marley chicily in Natal and Zululand in 1929 to 1932, Proe.,
Acad. nal. Sei. Philad. 86: 405-514,
TOWLER, H. W. 1936a - - South African fishes received from Mr,
H. W Bell-Marley in 1935, Proc. Acaed. ngi, Sci, Philad, 87
3n1-408,
FOWLER, H. W, 1936b — The marinc fishes of Wesl Aty bused
on the colleetion of the American Musewn Congo Expedi-
tion, 190915 Bull, Am. Mus. mai. Hist, T0(1 & 2): 1493 pp.
FOWLER, H. W. 1941 — Thg lishes of the groups Elasmobranchii,
Holocephali, Isospondyli, and Ostariophysi obtaincd oy
United States Burean of Fisheres Steamer 4/basoss in 1907
to 1914, chiefly in the Philippine Islands and mijacant seas.
Bull U5, natn. Mus. 100{13): 879 pp.
FRANCIS, M. P, STEVENS, J. D. and P R. TAST 1988 — New
records of Semurioswy (Elusmobrauchii: Squalidas) from
Australasiv, with commenty on the taxonomy of the genus.
W 2T mar, Fresfiwar. Res. 22(3); 40409,
FRICKE, R, and T. KOCH 1990 — A new species of the lanlern
shark genus Eimupterns from southorn Atrica (Elasmo-
branchii: Squalidac), Senfrg. Beitr Naturk., Ser. A 4500 1-9.
GARMAN, 8. 1884 — An extraordinary shark. Bull, #ssex fnsr, 16:
4755,
GARMAN, 5. 1904 — 'The chimaeroids {Chismoprea Raf., 1815;
Tintucephala Midll., 1834), especiully Rhinockimaera and its
allies. Bufl, Mus. comp, Zeal. Harv, 4142} 245 -272.
GARMAN, 5. 1911 — The Chismopnea {chimueroids). Mem. Mus.
comp. Zaol. Harv, 40(3): 79102,
GARMAN, 8. 1913 — "The Plagiostomia (sharks, skutes, and rays),
Men, Mus. comp. Zool, Harv. 36: 515 pp.
GARRICK, 1. A, F. 1957 — Siudics on New Zealand
Elasmobranchil. &. Two new specics of Efropterus from
New Zealand, Beli. Mus. comp. Zool. Harv. 116{3):
171-1%0.

GARRICK, ). A. F 1967 — Revision of sharks of genus Fruruy
witk description of a new species (Galeoidey, Lamni-
dach, Proc. U8, natn. Mus. 118(3537): 663690 +
Plates 1-4.

GECGFFROY ST. HILATRE, E. 1817 — Poissons de [a Mer Rouge
et de la Meéditerrandée, In Deseriprion de P'Egupre. . .
Planches Histoire Natvrelle. 1, Porssons. Paris: Plates
1820,

GILCHRIST, J. D, F 1902 — Catalogue of {ishes recordey from
South Africa, Mar Favest, 5, Af 1: 97170,
GILCHRIST, I. D. F. 1921 — Fisheries and Murine Biological

Survey. Report noe. ! for the Year 1920. Rep, Fish. mar.

Compagne et af.. §.A. West Coast Distribution of Demersal Chondrichthyans

29

higd. Soprv. Une 8. A T2 iv + 111 pp. + Plales 1-1X +
Chrarly 1-4.

GILCHRIST, 1. D. K 19224 — Fisherics and Marine Biological
Survey. Report o, 2 for the Year 1921, Rep. Fish. mar.
biol. Surv. Un. §. Afi. 2: iv + Frovtispicee + 84 pp. +
Charts 1—4 -+ 79 pp. Spec. Rep. 1-3 + Plates 1-XI1L

GILCHRIST, 1, D, F. 1922 — Duwp-sea fishes procured by the
5.5, “Pickle” (Part 1). Special Kepore 3 in Rep. Fish.
mar. Biol Surv. U S 4f 20 41-759 + Plates VIT-X11,

GTILCHRIST, J. D. F and W, W, THOMPSON 1911 — Dieserip.
tions of fishes from the coast of Katal, Papt 3, Anwr. 5.
Afr. Mus. 112y 29-38. ]

GILCHRIST, I T, K and W, W, THOMPSON 1914 — Description
of three new South Aftican fishes, Mar, Biel. Rep., Cape
Ta2{7 128131

GILCHRIST, 1. I F. and W. W, THOMPSON 1976 - A catalogue
al ihe sea fishes recorded from Matal, Part 1. Ans.
Ditorbon Mus, 1(3): 255-290,

"GLLCHRIST, . D. R and €. VON BONDE 1924 — Deep-sea fishes

procured by the 8.5, “Pickle” (Part 2}, Spec. Rep. 7 in
Rep. Fish. mar. Biod, Swrv. Un. 5. Afr X 24 pp. + Plates
T ¥

GMELIN, L F. 1788 — Amphibia. Pisces, Carolf a Limé. Systena
Naturae (per regna trig natiroe), {001 Bd. Lipsiac, 1{3):
10331514,

GOLOVAN, G, A, 1978 - - Composition and distribution of the
ivhthyefauna of the contdnental slope of North-Western
Africa, Trud¥ Tnxt. Okeanol, P.P. Shirshova 111
193258 (in Russian}.

GOODE, G. B. and T. H. BEAN 1895 — Scitntific results of cxplora-
tion by the U5, Fish commission sicamer Afbaross, 30,
On Harriotie, a new type of chimacroid fish from the
deeper waiers of the Northwestem Atlantic, Proc. 7.5,
ety Mus, 18U [T{1M4); 471-473.

GOODE, G. B. and T. H. BEAN 1886 — Ogeanic Iehthyology.
Mem. Mus, comp. Zook. Harv. 22{1): xv + 553 pp.; (20
XL F 260 pp

GRAY, ) E. 1851 — List oof the Spectinens of Fish in the Collection
of the British Museum. 1. Chondroptervgii, London;
British Museum (Natwral History): x + 160 pp. + 2
Flates.

GUEANOV, Y. P, EONDYURIN, V. V. and N, A, MYAGKDV
1986 — Sharky of the Wortd Ocean: Identificaiinn
Hangbook, Moscow, Agropromizdat: 272 pp. (in Russian.

GUDGER, . W, and B. G. SMITH 1933 — The namral history of
the frilled shark, Cifamydoselachus anguineus. Ani,
Mus, nat. Nist. Bashfurd Dean Mem. Vol Archaic
fishes 5: 245-119,

GUNNERUS, 1.°E. 1763 -— Brugden (Squafus maximuy),

n Beskrvencn ved, K. norske Vidensk, Selsk. Skr. 3 33—d9.

GUNTHER, A. [R70 -— Caralogue af the Fiskes in the British
Mieseum 8. London; British Museun (Mutural History):

B 549 pp-

GUNTHER, A. 1877 — Preliminary notes on new fishes collected

in Jupan during the expedition of F1.M.S. “Challenger™. Ana.
. Mag nat Hisi. Ser. 4 200119); 433446,

GUNTHER, A, 1880 — Report on the shore fishes. Rep, scienr.
Res. Voy. HM.S. Challenger 1873-76, Zool. 1(6): 1-82 +
Plates 1-32.

HOLT. E. W, L. and L. W, TYRNE 1909 - .. PPreliminary note on
some fishes from the Irish Atlantic Slupe. Aun. Mag. nar.
Hive, Ser. & 3(35): 279—280.

HULLEY, P. 4. 1966 — The validity of Raja rhizacantiues Regan
and Raje pullopunciata Smith, baged on 2 study af the
clsper. Amr. S, Af: Moy, 48(20) 497514,

HULLTY, P A, 1969 — The relutionship hetween Raja niiralens
Linnugus and Rajw orellifera Regan bascd on a study of the
clasper Ani. S, Afy, Mus, 52{6): 137-147.

HULLEY, B. A 1970 — An investigation of the Rajidae of the west




130

and south coasts of southern Afrca, Ann, 5, A Mus, 55040
13[-2240.

HULLEY, P A 1971 — Centrophorns sguamoswes (Bonnalerre)
{Chemdrichlhyes, Squalidae) in the easter South Aclamic.
Anin. S A Mus. 57(17); 265270,

HULLEY., P. A, 1972a — The origin. inlerrelationship and distri-
buticu of seuthern African Rajidas (Chumdrichibyes, Buoidei).
Ann. 5 AR Mus, 60010 1-103,

HULLEY, 12 A, 1972b — A new species of southarm African bnovi-
rajid skate {Chondrichihyes. Batoidei, Rajidaz). Awr. 5. Afr
Mus, 60{9% 253-263.

HULLEY. P. A, 1986 — Family Rajitluc. Jn Smiths” Seq Fishes.
Smith, KL M. and P. C. TTeemsira (ds). fohannesborg,
Muemillan: 115127,

ITULLEY, B A and M, J. PENRITH [960 — Eumraromicroides
zantedeschiao, 4 now genus and species of pigmy dalatiid
shark from South Afeica. Ball mear. $ei. 1602} 222-229,

HULLEY, P, A. and M. STEIIMANY 1977 - Thc validily of
Muatacorajn Stehmann, 1970 (Chondrichthves, Baiouted,
Hajirdae} und its phylogenetic significance. dnx. 5. Afr Mus.
2012y 227--257.

HUTTON, 1875 — Deseripions of new species of New Zealand
fish, Avn. Mag. nat. TEst Sec & 162 3132307,

JAHN, A E, and R. L. HAEDRICET 1987 — NWoics on thu pelugic
squalold shark fsistins frasifiensis. Binl. (heeanogr. 5:
207 309, _

JORDAN. T 8. 1898 — - 1eseriplion of o species of fish {Mirsukering
nwstond) from Japan, the 1ype ol a distinet fiunily of lanneid
sharks. Pric. Calif. Acad. Sci, 3 Sev, Zoel, 1, 199204 +
Dlates X1 and XII.

JORDAN, B 8. and H. W, FOWLER 1903 — A review of the alas-
maobranchinle {ishes of Japan. Proc. U8, nain. M.
26(1324): 593--674,

KARRER, €. 1972 — Die gattung Harrictte Goode and Bean,
1895 (Chondrichthves, Chimacriformes, Rhinochimaeridac)
mil Baschreibung einer ncuen Art aus dem Nordullanuk.
Mittell. zool. Mus, Herl. 48{1): 203-221,

KARRER, C, 1973 . - Uber Fische aus dem Stidowailantk. Mix
zeef, Muy. Berl 49(1): 191257,

KARRER, . 1975 — Uber Fische uuy dern Sildestatantik (Teil 2).
it zool. Mus. Berl, 8101 % 63-82.

KOYTTYAR, A N, 1990 — PDoglish shacks of the genus £fmopions
Rafinesque [rom the Nazea and Sala y Gémer submarine
vidges. Trud fnxt. Qkeanal, PP Shirshova 125: 127147
{in Rusyian).

KREFET, €1 1968a — Knorpelfische (Chondrichthyes) avs dem
trapischen Ostatlantik. Atlgrtide Rep 10 33-74,

KREFFT. G. 1968b — Mo wmd erstmaliz nachgewiesens Knorpel-
fische auy dem Archibenthal des Stidwestallanuks, cin-
sehliesslich ciner Diskussion einiger Etmoplerns-Arten
siidlicher Meere, Ared. FischWiss, 19013 1-42.

KREFET, ¢ 1980 — Results of the roscarch cruises of FRY
“Walther Herwig” to South America. 53 Sharks from the
pelagic trawl cutches obiained during Atlantic transects, in-
cluding somu specimens from other cruises, Arch, Fiseh-
Wiss, 30(10: 1-16.

KREFFI, (. and . LUBBEN 1966 — Reja moiliy Bigelaw und
Schroeder, 1950 (Batoidea, Elusmobranchii, Chondrich-
thves), ein Erstfund im Mordost-Allantik. Zeofogischer Anz,

17000 388395,

LACEPEDE, [B.] 1803 — [Histenve Naturelle des Poissang 5. Paris;
Plassam: 1xviii = 803 pp. 4- 21 Plates,

LAMPE. M. 18414 — Die Fische der Devischen Sldpola-Expedi-
tiom 19011903, 3. Die Hochsee- wnd Kiistenfische, £r.
Siidpol -Exped. 1542): 203--256. . :

LESUEUR. (. A. 1818 - - Dxescriptions of several new specics of
North American fishes f. Acad, nof Soi, PRl 1020
B27-235.

LINNATTZS, C. 1738 — Syvarema matrae, Fth Revised Ed. 1.

South African Journal of Marine Science 11

19971

Stockhelm, Laurentii Salvii: i + 824 pp.

LLEONART. F.and T. [A] RUCABAD 1984 — Datos pesqyuers
de la campaia “Benguela I™. In Resuftados de fas Expedi-
ciones Oceanoprdfice-Pesqueras "Beuguefa 7 (1470 ¥
“Bengnela (7 {1980} Kealizadas en ef Atldnica Sudoriental
{Wamifiay. Rucabadn, 1L A, and O Bas (Fds), Datos frfms
Fost. fivestnes pexg., Bavcelona 9 11-93.

LLORIS, D, 1986 — Ictiofauna demersal v aspectos DMogeogrificoy
de la costa sudoccidentul de Afvica (SWaANamibia). Meoragr.
Zood prpe 100432,

LOWE, R. T 1839 — A& supplement fo o synapyis ol (he tishes of
Madeire. Proc. zool. Sec. Lond. 1R3D(7): 7692,

MACLEAY, W. L8381 — Descriptive Catalague of Anstralian
Fishes 2, Sydney: F W, White: 1-323,

MACPHERSON, E, und B, A, ROEL 14987 — Trophic relatinn-
ships in the demersa] [sh community oft Namibia, In The
Benguela and Comparable Ecosvstems. Payne, & 1 L.,
Gulland, L. A, and K. T1. Brink (Tids). 8. Afw J. marn Sei, 5:
5B5-5906.

MANILO, A, G. and Y. V. MOYCHAN 989 — First record of lang-
nosed chimaeri, Neoharriona pinnara, from the Arabian
Sca, S, fohthyel 20(7) 136141,

MAS-RTER A, T, and T VIACPHERSON 1989 — Distribution and
populacion straciure of skates of the southem eoayt of Nami-
bia. fur. Conunn SE. Al Fish, SACSBYS.PIT: Spn. - 14
Fignres (1nimeo).

MATSUBARA, K. 1936 — A new carcharoid shark found in Japan.
Zaed, Mag. tolye, 48Ty 380-352,

MAURIN, . and M. BONNOT 1970 - Possons eles odles nord-
ouest africaines (Campagnes de la “Thalasia™, 1962 ui
138y, Revie Trav. Inst. sclent. tech. Péch. marit. 34(2):
125-170.

MeCLLLOCH, A R, 1415 — Report on some fishes obtaimed by
the TIS. “Tndeavour™ on the cousts of Queensland, New
South Wales, Viciooia Tasmaniz South and South-Weswem
Australia. Part 3, Zool. Residts Fish. Lxp. "Endeavnr™ 3
97170 + Plates L13-37.

MeEACHRAN. ) 1, SERET, B, snd T MIYAKE 1982 — Mor-
phological variation wilhin fagjg miredeiny and staruy of
Raja neellifera (Chondrichihyes, Rajoidei). Copeir 1989 (3):

o A39-pd1.

MULLER, J. and F. G. 1. HENLE [835-184[ — Systematiseie
Beschreibing der Plagiosromen. Berlin: Yeit: xxii + pp.
1 28 (1838}, 27 28 (rmset), 2%-- 102 {18399, 103200 (1841}

_ 4+ 00 Plaies.

MUNOACHAPLULL R.and T RAMOS 19893 — Review ol the
Centrophoras sharks (Elasmohranchii, Sgualidae) of the
Eastern Atlantic. Cybinm L3¢1): 63-81,

MUNOZ-CHAPULL R and E. RAMOS 1989L — Morphalogical
comparison of Sgualps bloimedled and 8 megalopy in the
Tastern Atlantic. wilh notes on the genus, Sup. J. fefithyol.
36e{In6-21.

MYACSKOV, N. AL and ¥ V. KONDYURIN E986 — Diogfishes.
Squabis (Squalidae), of the Atlantic Coean and comparative
noics «m the species of this genus from other repgions. J.
fohtlval, 26(6): 1-18.

NAKAYA, X, 1975 — Taxonomy, comparative anaiemy and pliy-
lageny of Jupancse catsharks, Seyliorhinidae. Meni. Fac.
Fish, Hokbericko Univ, 23100 =94

NORMAN, 1. K. 1922 — Three now fishes from Zolulund and
Naral, collected by Mr. H. W. Bell Marley; with widitions to
the fish fauna of Nuial Ana. Mag. nat. Aisi, Ser. @ 9052):
318-322,

NORMAN, J. R, 1926 — A synopsis of (e rays of the family
Rhinuhatidae, with a revision of the genus Rfiunabatis. Froe.
zoed. Soc. Lond. 62: 941 982,

NORMAN, I B 1935 — Coast fishes. 1. The South Atlantic {in-
cluding the Cape Verde Istands, Woyl Africa, South Adfrica.
Ascension Tslands, Tristan da Cunha and Gough Islamd).



199

“{Msvevery™ Rep, 120138,

OCHUMBA, P T O 1984 — Nowes an samne skates and rays of the
Kenva coast. Bull. . Afr. nar. Hise. Soc, 1984: 4031,
OCHUMBA, F B. O. |588 — The distribution of skates and rays
along the Kenysn coast. S E. Afe aor, Hise Sec. T8{192):

23 43,

FASNE, AT L, AUGUSTYN, C. T and R W. LESLTE 1985 —
Biomass index and catch of Cape hake from random strati-
fied sampling cruises in Divisien 1.6 during 1984, Colln
scient, Pap. int. Comrmn SE. A, Fish, 12(3): 99-123.

PAYNE. AL L L., LESLIE, R, W, und . ), AUGLSTYN 1984
Hake slock agsessments in TOSTAT Divisions 1.6 amd
21/22. Colln seient. Pap, int. Comemn SE. AL Fish, 112
23-33.

PAYNE, A. I L., ROSE, B. and R. W. LESLIE 1987 — Faeding
of hake and « first attempt at determining their lophic tole
in the Sauth Alrican west coasl manne covirorooend . m The
Aenyucela and Compdreable Eeosystests. Payne, AT L,
Gulland, 1. A, and K. IT, Briak (Edsh 5 Afi: 7. mar Sci 5
471301,

PENRITH, M. J. 1369 — New records of degp-wuter fishes from
South West Alrice, Cimbebasia Ser. A 103 39- 73,

BENRITH, M. I, 1978 — An anmetated check-list of the inshace
Fishes of southern Angola. Cimbebasio, Ser A 4(11):

i 179190,

FERON, M. F. 1807 — Vayage . . . aux terves Ausirales, . . . penddont
fes Anndes (8GO, 1801, 1802, 1803 et 1804, 1. Paris:
I Tmpritacric Teapériale: p. 337

PETERS, W, C. I1. 1833 — Ubersicht der in Mossambique
beobachteten Seefische. Mber dr. Akad. Wiss, Berf, 1855;
428466 (also Arch. Naturgesch. 21 Jabrg, 1 234 282,

PHILLIPPS, W, ). 1932 — Moles on new fshes oo New Zealand.
N Z IS Technol 1364): 226234,

PINCIICK, V. L and Y. Y. PERMITIN 1970 — New data on dog-
fish sharks of the family Squulidae in the southeustom
Atlantic, £ fehehval, 13, 273 -276,

BIOTROVSKIY, A. 5 and V. G. PRUT’KO 1980 — The accur-
rence of the goblin shavk, Scapanorinachus awsionf
(Chendrichthyes, Scapanorhynchidae)} in the Indian Ocein.
S fchrkvol, 2008y 124125,

POLEY, T 18361801 — Memoriay sobre ln Historia Nuteal de lu
Isla de Cuba 2. Havana; Viuda de Barcina: 442 pp. + Plates
1-1%.

POLL, 3, 1951 — Poissons, 1. (éndralités. 2. Sdlaciens et
Chimérey. Expdd, Ovéanogr, Belge Faux Cdridres Afr.
Addeoret . Sued {1948 1949 Béx Sei 401): 154 pp.

QUOY. L. R. C. and B GAIMARD 1824 — Zoologie. Poissons. In
Vovage Awrtonr du Monde, . . les Corvertes Uranie er La
Phvsicienne, . .. {817, 848, {814, et 1520, Da Freyvcinet
(¥l ). Pamis; Piller Afuc: 183 401 + Plules 43- .65 :

RAFINESQUE, C. 5. (SCTIMALTZ)Y 1810 — Cervereni i Al
Nuovi Geweri ¢ Nuove Specie & Animaill ¢ Piante della
Sicifia, Palermo: Santilippo: 105 pp. + 20 Flates,

REGAN, C. 1. 194 — Descriplions of three new marine fishas
from South Alrica. Ane, Mag. aae. Hist,, Ser, 7 14080
128-130.

EEGAN, C. T. 1906 — Descriptions of new or little-known fishes
from the coast of Natal. Aan, Maral Mus, 113 1 6 + Plaicy
1-¥

REGAMN, . T. 1M¥a — A collection of fighes from the coasts of
Watal, Zululand and Cape Colony. Ann, Maral Mos, B3
241-255.

BEGAN, C. T 1908b — A synopeis of 1he sharks ol the Tamily
Seyhorhinidac. Aee. Mag. ac, B Ser 8 1(0): 4334063,

REGAN, O T. 1921 — New fAshes fraro deen water off the coast of
Matal. Arn. Mag. nat. Fiise. Ser: 97 (41): 4124210,

EEINITARDT, J. €. H. 1825 — Ichthyelogizke bidrag, Overs. K.
dansie Vidensk, Sefsh, Forh, 18241825 2-3,

RISSO. A1BI0 fehthyalogie de Mice, Panis: F Schoell: xxavl +

Compugno et al.. SA. West Caast Distribution of Demersal Chondrichthvans

131

388 pp. + Plates I-X1.

RISS0, A, 1820 — Histohve Nanmelle des Principales Productions
de I' Bwrope Mévedionale 3. Paris, F-G, Levraglt: 97430 +
Plales 1- X1,

RODRIGUERZ-RODA, T 1961 - - Caplura de un Harriomra
rafeighany Gonde vy Bean, 1894, en aguas de Cabo Rlance
(Adrica Occidental). {nvestipacion pesq., Barcelong 20
TH-82.

ROEL, B. A, 1987 — Demensul communities ofl 1he west coast of
Sowih Africa. In The Benguels and Comparable Eco-
ayatern. Pavne, & L L., Gulland, J. A, and K. H. Brink
{Edsy. 5. 4fF e Sci. 50 575584,

SAUVAGE, M. H. 18%] — Histoire naterelle des Poissons. 1o
Histore Physique, Narrelle et Politique de Madaegascar 12.
Crrandhichier, A, (L) Paris; L Tmprimene Nationale: 543 pp.
+ Plates 130 .

SCHNAKENBECK, W. 193] — Uber cinige Meeresfivche aus
Stdwest-alrika, Mig. Zool, Sifest. Hamb. 44: 23-45.

SERET, B. 1987 — Halaelurus cleval, sp.aL., a new species of cat-
shark (Scyliorhinidae) [rom off Madagasear, with temarks
on The laxomnie status af the genera Fledaelires G and
Gerlews Rafinesque. Spee. Publ T LB Smith Inst. Teithyol.
44 27 pp.

SHCHERBACHEY, Y. M. 1978 — Long-nesed chimasrus {Rhino-
chimuendac. Chimueriformes) [rom the walery of South
Alriea Truedy fnst. OQkeanoloy. PP Shirghovws 111 7- 8 {In
Russian).

SHCIERBACHEYV, ¥. N, DOLGANOY, V. N, and L G. TIM(-
KHIN 1982 — Deep-sea chondrichthyan fishes (Chondrich-
lhvey) from the walers of the Souhem Hemssphere, In La-
seffrciently Stadied Fishes of the Open Ooeda. Woscaw,
P P. Shirshov Tastitete of Oceancloay: 6—31 {In Russian).

SHCHERBACHEY, Y. N, LEVITSKY, V. N. and F. D. FGRTSEV
1978 — On records of the rare species of decp-sea tishes
[rom ol st hern Al Trwes iast, Qleeancl, PP Shirshova
T11: 135194 (in Russian).

SMITIL, A. 1828 — Descriprions of new, or imperfectly known ob-
jects of the animal kingdom, found in the south of Africa.
5. Afr conanf Advery, 301450 p. 2.

SMITH, A. 1837 — {On the necessity Tor a cevision of the groups
inglndad in the Linnean penus Sgreafus). Proc. zonl Soc.
Lond. 5; 8586,

SMITH, A 1838 -— (On the necessity Tor o revision of the groups
includad in the Linnean genus Serecedns). Ane. [Maw ] nar.
Hisr 1:72-74,

SMITH, A, 1849 — Pisces. In flusirations of the Zoofogy of Soudh
Africe |4.] London; Smith, Elder wnd Co.: 75 pp.

SMTTH. H. ML 1932 - - 'I'he syualeid shurks ol the Philippine
Archipelago, with descriptions of new genera and sprcies,
Proc, U5, nam. Mus, dE(187Ty 677—085 |- Plates 50—34.

SMITH. J. L. B. 1235 — Mew and little known fishes from South
Alrica, Hee, Afhany Mus. 402 169-235,

SMITH, I LB, 1937 — MNew reeords of Sauth AlTncan fishes, A,
Nerrar! M, 812 167197 + 1 Plage,

SMITH, J. L. B. [944% — Tlie Jea Fishes of Southers Ajiica. Cape
‘Town; Centrul News Agency: xviii + 550 p. .

SMITH, 1L B19300 A now doglish [rom Soulh Altica, with
notes o other-chondrichithyan Mshes, Aar. Me. nar, Hisr,
Ser ]2 3 87B—8R7.

SMITH, 1. L. B. 195] — A new paleorhinid shartk from South
Adrica, with nates on ether species. Amm Mg, nar, Hist, Ser
12 4(37): 80031 :

SMITTL 1. L. B. 19372 — A new shark from - Zanzibar, with noles
on Galeorfiinus Blainville. Ana. Mag. nar. Hist Ser. 72 10:
3935392 + Plues XVII & X1X

SMITH, ) L. B 1957b- - A preliminary survey of the sevlliogaleid
dogfishies of South Afrca. 5. 40 F Sei 53143 533 - 354,

SMITIL I. L. B, 19537¢ — Sharks of the genus Jswrws Ralincsyue,
1BI0. Iehtlvol, Bull. Riiodes Liniv, 6 1 Flate + 91-96.



132

SMITH, T. 1., B, 1958 — Sharks of the genus Pierolamiops
Springer, 1951 with noles on isund sharks. {cheiyel Bull.
Rhgdes Unfv. 10: 131134 + 2 Plawes,

SMITH. I. L. B. 1564 — Fishes collected hy Dr, 'Th, Morlenson off
the coasi of South Africa in 1929, with an aceount of the
genus Crurirgja Bigelow & Schroader, 1954 in South
Africa, Vidensk, Meddr Dansk namrh. Foren. 126: 283300
+ Plates 3OV -30300

SMITH. I L. B. 1965 — The Sra Fishey of Sonthern Africa, Sth
Ed. Cape Town; Central News Agency: 380 pp,

SMITH, ). L. B. 1967a — 'The lizard shark Chlemyedosetachur an-
puineny Garmman in South Africa. Oee. Pap. Dep. Fehifipol.
Rhodes Univ, 10: W3-114 + 1 Plate.

SMITH, L. L. T 1967h — A new squalid shurk from South Africa
with notes an the rare Atraciophorus armains Gilchrist.
Oce. Pap. Dep. Ichthyol. RRedes Univ. 11: 1172136,

SMITH, J. L. B. 1968 — New and interesting fishes from decpish
wiler 0ff Durban, Natal and southern Mozambique. firvest!
Rep: oveanogr. Kes. tnst. 8. Afr. 19 30 pp.

SMITH, 1. 1., B, and M. M. SMITH 1966 — Fishes of the Thirsi-
kantmg Coasted National Park. Johannesburg; The Swan
Press (for National Parks Board): 161 pp.

SMITH, M. M. and P C. TTEEMSTRA (Tdds) 1986 -— Smiths' Sea
Fishes. Johannesburg; Macmillan: xx + 1047 pp.

SPRINGER, 5. 1966 — A review of Western Atlantic cat sharks,
Scyliothinidac, with descripions of o new genus and five
nesy species. Fyhery Bull,, Wash, 853 581-624.

SPRINGEE, 5. 1979 — A revision of the calsharks, Gamily Seylior-
himidae. Jech. Rep NOAA NMES Circ 422 v + 152 pp.

SPRINGER, 8. und J. D, D'AUBREY 1972 — Two new seylio-
thinid sharks from the east coast of Africa with notes oo
relaled specics, favest! Rep. oceanogr. Res. fust. 8. Afi-. 20
19 pp

SPRINGER, 8. and M. II. WAGNCR 1966 — Galews piperatus, o
new shark of the family Scyliorhinidac from the Guil of
California. Coner: Sci. 110: 9 pp.

STEHMANN, M. 1971 — Untersuchungen »ur Yalidil von Raju
miaderensis Lowe, 1839, zr peographischen Varalion von
Raja straefent. Poll, 1951, und zum subgenerischen Staws
boider Arten (Pisces, Batoidei, Rajidae). Arch. FischWiss.
22 (3 175199

STEHMANN, M. 1976 — Revision der Rajoiden-Arten des
nordlichen lodischen Ozesn und Indopazifik (Elusmo-
tranchii, Balvidea, Rajiformes). Beaufortia 24(315):
133175,

STEITMANN, M. 1981 — Batoid fishes. In F A0, Species Fdenfi-
catior Sheets for Fisheries Purposes. Eastern Central
Atlantic, Fishing Aveas 34, 47 {in parr). 5. Fischer, W.,
Biunehi, (3. and W. B. Scott (Eds), Rome; EADL: unnam-
bered,

STEEMANRN, M. and D. L. BURKEL 1984 — Rajidac. In Fishes
af the North-Easterns Avlantic and the Mediterranean.
Wlitehead, P. I. P, Bauchot, M-L., Hureau, J-C., Nielsen, L.
and E. Tortonese (Eds). Paris; UNESCO: [63-196.

STEHMANM, M. and G. KREFF] 198% — Results ol (he Teseurch
cruises of FRV “Walther Herwig™ 10 Souith America.
68. Complementary redescription of the dalatiine sherk
Buprotomicroides zantedesciia Hulley & Penrith, 1966
{Chondrichthyes, Squalidae), based on a second record trom
the western Soulh Atlantic, Arch, FischWiss. 39(1); 1-30.

STEINDACHNER, F. 1892 — Cher cinige neve und sellene
Fischarten aus der ichthyologischen Sammlung des k. k.
Naturhistorichen Hofmuseums. Denksehy Akad. Wiss,, Wien
S9(1): 360-384 + Tables I-VL

STEVENS, L 12 and J. R PAXTON 1985 — A new record of the
gobtin shark, Mitsekuring cwsterd (Family Milsukurinidac},

South African Journal of Marire Science H

1991

from gaslern Ausiralia. Froc, Line, Soc. NS, LOB( 1
37-45.

TACHIKAWA, 1., TANTUCHI, T. and R. ARAJ 1989 —
Ermopterus baxterd, a junior synenym of L. granulosus
(Elasmobranchii, Squalidae). Bufl. nar. Sci. Mus,, Thikve,
Ser A (Zood.) 15(4): 235-241.

TANAKA, 5., SHIORARA, Y, HIOKI, S., ABE, H., NISHL, G.,
YAND, K. and K. STZUKT 1990 — The reproductive bi-
ology of the frilled shark, Chlomydnselachus ungiwineus,
from Suruga Bay, Japan. Japan. T, Tehdeyel, 37(3: 273201

TANTUCHL "I and 1. A, E GARRICK 1986 — A new species of
Seymnodefutiay from the Southern Ocenns, and comments
on other squaliform sharks. Japen J fehthyol, X5(2): 119134,

TEMPLEMAN, W, 1965 — Rare skaws af the Newfoundland and
neighbouring areas. J, Fish. Rey, Bd Cap, 22(2): 259279,

THOMPSON, W. W. 1914 — Catalogue of the fishes of the Cape
Province (Fart 1), Mar. Biol Rep., Cape Tu 2{8%: 132-167.

TRUNOY, 1 A, [968 — The whalefish (Barbourisia rifa, fam.
Barbournisiicdae) and the frilled shack (Chlamypdoselachues an-
yubnens, fam. Chlamydoselachidac) [rom Southwest African
coastal waters. Prob. Felithyed, 8(1): 135138,

TRUNGY, 1. A. 1972 — Rare and new fish apecies in the south-
eastern Atlantic. 7. fefthyol, 12{3): 396—4011.

TUMOKHIN, L G. 1980 — Discovery of the itill shark, Chlamy-
doselachus grguiners. n the south-west Indian Ocean. J.
Ferhthyed. 200172 1231200

TURON, I. M, RUCABADQ, I, LLORIS, I, and E. MACPHER-
SON 19806 — Datos pesgueros de las expediciones real-
izadas en aguas de Namibia durante los Anos 1981 a 1984
{“Bengualy 1117 a “Bengualy VU7 v “Valdivia I7). In
Resultudos de lus Expediciones Qveanogrdfico-Pesqueras
"Benguela fI (F981) o “Benguela VIT? [1984) v “Valdivia
I7 realizadas en el Atldntico Sudariental (Namibia).
Macpherson, E. (Ed.). Daros Infrs fust. Clenc. mar.,
Barcefona 17: 345 pp.

VAILLANT, 1. 1888 — FExpéditions Scientifigues du Travailfenr et
du Tolismen, Pendont les Anndex 1880, 1887, 1882, 7883.
Paissons. Parts: G, Masson: 406 pp. + Plates 1-28.

VAN DER ELST, K. B 1981 — A Guide to the Comman Sea
Fishes of Southera Afrive. Cape Town: Siruik: 3687 ap.

Valv DER ELST, B. [P 1988 — A Ghdde to the Commton Sea
Fishes af Southern Afvica, 2nd Fd, Cape Town: Struik: 398 pp.

VAN DER ELST, R. [P] and R. VERMEULEN 1986 — Sharks
cnd Stingrays. Cape Town; Struik: 64 pp.

YOICOT, E 5, 1832 — Das Tlerveinh {annaotated tTamskation of Cuvier's
Regne Animgl) 2, Leipzig: p. 504.

YON BONDE, C. 1923 — Shallow-walcr {ishes procured by the
8.5, “Dickle™. Spec. Rep. 1inRep. Fik, mar. biol, Sarv. Ui,
5. Afr. 3: 40 pp. + Plates I-IC

YON BONDE, (C, 1933 — Fisheries and Marine Biological Survey,
Repart No. 10 for the yeur ending December, 1932
Vissery- en Mariene Binlogicse Opname. Rapport No. 10
vir die jaar eindigende Desember, 1932, Rep. Fish. man
biol, Sure Un. S0 Afr. 1t 148 pp. 4 Charts T-6 + Gruphs
1-4,

VON BONDE, C. 1934 — Shark fishing as an industry. Frvest?
Rep. Fish. mar. biol. Surv v, Un, 8. Afr. 2: 19 pp. + 2
Plares.

VON BONDE, C. and B. B, SWART 1923 — The Plalssomia
(skalcs andd rays) vollected by tie 5.5, “Pickle”. Spec. Rep. 5
in Rep. Fish. mar biol Sure. U, 5. Afr 30 22 pp. + Plates
XX -XXIII + 1 p. Brrata.

WALBAUM, 1. J. 1792 — Pewi Artedi Suecii Genera Piscium.
fchthologine Pars 3, 2nd Ed. Grypeswaldiae: 723 pp,
WALLACE, J. H. 1967 — The butoid fishes of the east coast of

mouthern Afeica. 1. Sawlishes and guitarfishes. frvest! Rep.




19917

oceanngr. Res. Inst. §. Afi 18: 32 pp,

WALLACE, I. H. 1967b — The batoid fishes of the ¢ast coast of
suithern Africa. 2. Manta, eagle, duckhill, cownose, butter-
fly and sting ruys. dmvest! Rep. oceanagr. Res. Tust 5. Afy.
16: 56 pp.

WALLACE, I. H. 1967c — The batoid [ishes of the east coast of
southern Africa. 3. Skates and clecide rays. favest! Rep.
ogceancgr. Res, Inst, 5. Af. 17: 62 pp.

WHEELER, A. 1962 — New records for distribution of the frillog!

Compagno et al.: S.A. West Coast Distribution of Demersal Chondrichthyans

133

shark. Nanere, Lond. 196 (4855): 689 —690.

WIIEELER, A, 197% — The sourees of Linnaeus® knowledge of
fishes. Svenska Linnésdlesk. Arsykr, 1978; 136211,

YANO, K. and 5. TANAKA 1983 — Porlugucse shark, Centre-
scynuns codtolepis from Japan, with woles on €. owsioni.
Fap. J. Ichthyol 30¢3): 208-216.

YANO, K. und 5. TANAKA 1984 — Review of th deep zea
sgqualoid genus Scymuedon of Japan, with a description of a
new specics, Jap, J. fchifvol, 30AY: 341-3460,




i34

South African Journol of Marine Science 11

APPENDIX
Africar West Coast stations that collected carti-

laginous fish
Depl Ladtude ("3)1 Longituds (*H)

Starion | Crutse] Nurciber | Bloek| Dare | PP
G | Dey. Min | Deg. Min.
Az214] 02y | o | 2504 |esolo7| 18T [ 33 340 | 17 550
A7217| D35 | enr | 1335 [BS0L08| 267 { 34 030 | 17 460
AZ2(8| 0Zx | 003 | 3338 (850008} 220 | 34 ua0 | 1T 520
AZIZ0| D25 | 005 12534 (8S0408[ 175 | 34 3&0 | 18 300
Al ozs | oos j27si(ssowsl 233 | 3e oLO| 18 SO0
A1zze| 02% | Ono |2650(850009] 174 | 33 340 | 19 360
A2231| 026 | OO | 2633 |BS0LI0| 162 | 33 240 19 400
An2F2| u2s | OA1 | 260 |BS0LI0) 165 | 33 1S54 1% 250
Am3i| s | o012 |27s1|ssenio) 165 | 35 o0d | 130 0s0
A2234| %% | 013 |2ZLI(BSOLIO| 204 | 35 380 | 18 300
Az2aa| 02k | Old | 5143 [8S0RI0| 466 [ 35 160 | 18 400
azom| 02k | 015 |Ass|Esin| 198 | a4 s10) 18 3o
AT2A0| 028 | 016 | 3360 |Es0n13) 202 | 32 480 | 18 330
A2241| 08 | 017 |S13|®30010f 500 | 3¢ s00 | 18 070
andy| mE | B |32 |ssonz] M4 | 3 B_O| 1T A0
Azse| oae | 023 l3agT|ssomal 24 | 32 q7o| 4T AN
A2255) 03B | D24 3205 (RS0113 254 | 3T q00 | 17 240
Aoze| oz | oos [ain |83 364 | 3z [30] 16 33D
AI266] 028 | 030 |a72c|Rsouid| 204 | 31 senr| 16 490
A2268| 0z8 | 032 |3238|R50ul4] 261 | 2L 43| 17 000
A2273| 028 [ 033 [S077|8SeulS| 491 | 3 S0 | 16 140
A1274 28 | 034 |4080|RSouls| 393 | 30§30 | 16 S50
A1276| (28 | 036 |406D)RSOLLS| 424 | 31 w0 | 16 18D
azosn| 028 | o3k |a2z0lssoie| 23z ] 31 ;0| 17 100
a7200| 028 | wes [wo72|ssoniTf ss | 320 20| 18 QR0
A2999| o028 | oae [3308 |ssonie| 227 | a2 42| v 380
A2304] 028 | os1 [a4137(8s0119] 354 | 32 sty 18 520
A2305] vzs | ¢82 (503 |850M1[ 513 | 33 w4 17T LD
A2318| UZ% | Ne0 |EXP (8s0l20| 242 | 33 380 | 17 350
a1n6| uzs | ner |EXP |8s0lz0| 262 | 33 3en | 17 310
A73s| u2e | 064 |4087|BS0121| 38 | 31 s8D| 18 260
23319| nz6 | 065 | 50741830121 438 | M 470 16 130
arsas| nza 1 ooe7 |23zslssoraz) e 131 190 7 199
A23a2| s | o7 |2083issoizzp 17 | 29 S30 ) 18 124
Ar333| D | 072 |2096 |8S0023) 183 | 29 S%Q | 16 05D
A2735| mER | 074 |2222(ESMi33] 194 | 30 050 15 SHD
AZT36 028 | 079|303 (M3ni23| a4 | 30 4607 16 15D
AT 02 | 077 |2253|s30124] 151 | 30 180 | L& Sn0
a734z) 028 | o7 Ploa2(sson2e| 98 | 30 0OLO| 17 o6D
A23531 028 | 083 1003 [#30123| Y6 | 23 010 16 anD
AZ354] 028 | 086 |100W [w30i23| &3 | 28 SSU| te 300
AZ3G2| 028 | 089|203 [wsoi26) 196 [ 29 360 | 13 410
ATH| 036 | 080 |3oigiwsoiec) 200 | 28 s20| 1% 310
azaed| 02 | ool |30 lesmas) 203 | 20 szl 13 180
A2IGT| 028 | 092 |34 (RS2 497 | a0 oen| 14 460
AZATI| 028 | 0w |304z|8s0n28| 250 | 300 IL0 15 210
A7372| 028 | 095 |00 |8S0928| 370 | 30 @O0 | 15 OS50
A73T3] 0B | 06 | DAZ|RS0I2R| 284 | 30 260 | 15 270
A2374] D38 | 097 | 4003 |R50M28] 307 | 20 a0 | 15 250
A2a7e| 00g | 098 S0e7(850M29| 467 | 10 20| 16 070
A7379| 018 | 0w |4072(R30129) 375 § 31 460 | 16 430
A2330| 028 | 100 |40R1(850120) 344 | 31 40| 18 320
A2381| 028 | 1 |4093lgsolzn| 283 | 3z omn o le 300
AP382| 028 | 10z |3084[850420] 426 | 32 f20| 16 240
AT3B7| 038 | M5 | 2485 (850430( 190 | 33 s | 17 4LD
AZ3RE| 028 | 06 | 2400|850430| 175 | 33 WO | LT 55U
AZ745| 033 | o |2312(8s0701) 1m8 | 34 Mo | U7 S84
AZ746| 033 | 002 | 2605 (350702 182 | 35 140 | 19 090
A7l o33 | on3 (3373|BS0702) 202 | 35 U0 | 1B 374
AZM8] 31 | an4 13360|BSO702) W36 1 35 0900 1B 474
Aomg| o33 | o0s [2359(BSo702] 223 | a4 420 13 245
A2750| 033 | 06 |2542fmso7oz| 192 | 34 480| 18 320
AZ751| 33 | 007 |d16s [wso7o3| 356 | 33 5LO| 17 30
Az7sz| ma3 | 008 | 3335 [ES0703| 23 | 33 5RO |- 67 457
A2753| 033§ 009 [4171[aso7o3| am | 34 050 17 44
A?rs4| 03 1 oo |3343[sso7oz] sz | 3 170l 17 saa

1591
Latitude (°8)| Longitede ("E)
Statiun | Cruise| Mumber{Block| Daw: [Depth
™ | eg. Min | Do, Min
AZTS5| 033 LA 3345 (350703 302 | 34 170 17 554
AZTMG| U33 M2 | 51T (830704 | 502 KR ER 17 18.5
Az7sr| s o 013 | 4162 |B30004| 330 | 33 320 17 3Ly
A2Tsl M35 014 | 2B45 [830704 199 =Y K] 17 407
AT 133 ms 325 [BSOT04] 235 33 41,0 I 38,2
AT 133 0i6s | 2495 [BSOVE| 184 32 410 L7 500
A2TR1| 033 M7 2496 [BS07M| 165 | 33 440 L7 570
AT 053 018 | 2622 (430705 150 a5 14,0 [ 377
ATTHA[ 053 019 | 2632 {80705 161 35 160 149 320
AT (33 Q20 | 2659 |R5005] 160 | 35 360 W 330
AX703( 033 02F | 2664 [HAI703| 163 | 37 400 1] 535
AXT6R6F 033 Q22 | 2668 |RS005| 170 35 440 L] 32T
AR 033 023 | 3302 K305 13 33 480 14 s
AZTHR| 033 024 | 2673 |R30006] 175 3 30 1 3RE
AZTES| 033 023 | 406 | BA0T0G| 201 | 36 (R 1% 500
A2TI0| 053 F2p |03 | &50706) 200 | 35 G330 14 442
AT 033 027 | 3150 | B5Q70T| 517 35 aR0 14 320
AZTTZ| 033 (24 | 2584 1850707| 134 35 40 19 242
ATTTR 023 0Te | 2573 [BS0707| 159 34 594 9 124
AFT4 U3 A0 | 2355 |830707) 138 | 34 3940 12 13,4
A2TIRy 033 1131 | 2564 (850707 138 3 530 19 134
AZTIal 033 32| 2470 | BSOTOE[ 144 380 17 123
AZTTT| 33 {33 | 2474 [B30708Y 195 A3 14,0 17 404
ATTTR| 133 N34 3115 |850708( 495 | 33 60 17 244
AT 063 (K35 | 3106 | 830708 | 445 CX . A 17 8,3
ATTEO| 033 36 | 3090 850709 | 490 12 26,0 1] 2.0
ATTHT| 053 037 | 50851850709 &M 3o1re 1] 0,45
AZTRZ| 033 D38 | A0 |BSP00| 353 32 030 14] ang
AZTRA[ 033 039 4013 [8afr09| 301 32 1D 16 A1.0
AZTR4 033 040 | 3265 |B30MIG| 201 37154 16 250
AZTRIY 023 041 | S0al | B30T10F 442 il 27D 16 130
AZ7EG) 033 042 a6l | k0T10) a4 E) s 16 205
AZTRT| 033 043 {4073 |¥30710| 342 af 48} 16 28,0
ADTRE| 033 (wed | 3238 830710| 260 A1 A0 17 oLz
A2TRE| 033 045 | 3ZR1A8507 11| 277 LA i7 154
AZROD 033 tud | 2451 |RA0T713| 134 33 1E0 17 3o
AZROZ| 033 Ody | 2423 |R50714| 134 2R 17 36.0
AZads| O3 V31| 2391 |Ba0T14| 121 31 a3 17 30,0
AZBGl 033 037 | 23R | B20714) 104 nooda0 18 (3,0
AZRDD| 033 155 | 2330 | BROT15] (23 w170 17 A
A2RLS| (033 51 X437 | HE0TET| 148 RS ] 7 134
A2BLA] 033 62 2304 {850717( 17004 A1 000 E7 137
AZBIT| L33 G63 | 2236 |BA0T71T| 16l n o M40 17 5.2
AZBIE| U033 N4 | 2281 (850717 144 400 T 10341
AZEIA U35 Oid [ 2815 | B30TLE| 169 L K 15 214
AZEASL 433 Off | 2200 | 330718] 178 o 58,0 1) 233
AZR26] 033 (59 | 2152 | 830718F 1534 mo 44,0 18 k28
AZR3A| 1133 73} 2022 (R3Ol 119 LI N 16 344
ARG (133 s | 3023|8307 T a0 030 15 10
A (353 076 | 3047 8sT20| 215 28 5B 15 ns
AT 033 or7 | A [EaR0| 207 20 30 15 17,3
AL (O3 078 | 33 (#3072 200 29 34 13 2.9
A2mal| (33 070 | A010 (450720 02 | 29 350 15 30,7
A2 139 O | 3332 [BeO108) 239 A% 54,0 17 g
Ehkii] Bkl 00 | 3384 [ B0 225 a5 280 14 140
AJ32A| (30 003 ] 2624 {Re0108| 187 a5 M40 19 160.6
A3227| (59 004 [ 2614 | =05 178 33 188 k] 17.1
A3323] 03 005 | 2567 | Bal199) 171 35 1a0 19 19,9
A3320| 03 006 | 2585 |Ba0HN9| 157 35 0AD 1% 248
A3 139 OO7 | 2600 | w60109) 138 35 (a0 1% 405
039 00% | 3368 |A60110) 249 15 R 18 44,0
JIEL) 00e | 256k (4e0110) 12D 34 SA% 18 472
Ik 00 {2362 pEaid| 171 14 580 18 S0.6
03g all | 2347 JA60v 10| 148 34 420 18 a8l
039 M3 | 2650 |AeCLIL| 169 | 33 330 19 532
3% Qld | 2662 |RODLLL| 174 i3 423 1% A4+
03 O15 | 34y | BoLLL| 200 3 512 1% 414
Q3¢ 016 | 2406 | 8oLl 200 a5 50 ] g
03 017 | 3406 | sa0lil; 2300 35 570 [ ] 422
3% NEg | 3150 860111 | 483 350 590 19 L
039 (R BEOHLY| Tad4 | 33 364 14 220
a3n Ny [ 2534 |8a0112| 172 | 34 3640 18 308
A4 039 o 13358 [Eagllz] 2 | 34 404 14 280




1997 Compagno er al.. SA. West Coast Dismribution of Demersal Chondrichthyans 135
Latitude ("%} Longitude {°E; Latitude (°8)|Longitude (°F;
Station |Cruise | Number{Blnck| Dale |Depth OO Londtude B Staion | Cruise | Number| Block| Dawe jiepth C5)|tong "B
(m] Dz, Min | Dep,  Min, (m) Deg. Min | Deg.  Min,
A5 | 039 021 [3137(860112| 453 4 aa4 11 18,0 AXF) 039 E2 Ba0L30| 352 ) 25 LR 13 .7
AdG46 | 039 022 (4179 860112( 313 M 30 [2 0.8 AdddG | 059 E24 260130 353 I 13 41,1
AJ347 | 039 023 (4975 1860112( 333 M0 L7 57 A3HT| 039 25 260131 41 M (LD 13 414
AJZAE | 039 024 | 3128 [460112| 456 | 34 280 17 503 AR 030 E2f #aDl3l| 353 6 (0as 13 54,5
Adzau ] R 025 (3326 860113( 203 | 33 410 17 43,1 Add4u | 039 E27T #6013 1| 325 I 030 12 00
A33ant oo 026 (4164 |Ral113| 328 | 33 498 17 ale AJSR 039 EzZ3 #601310 263 | 26 D40 4 N33
AJ351) U39 027 (3122 |8a01E3] 430 | 34 040 17 298 Ad452 | 039 Ean HADL3L| 2683 | 25 36,0 (4 I Ay
Ad3s2) oo 028 | 33441 [ BelH 13| 245 34 IR0 17 sno AMAT| 039 E35 Hat202( 407 X)) 14 73
Al3ss| Oaw 031 | 3319 (ReO114) 212 | 33 243 17 18,0 Ao | 139 E43 BOUZ0Z| 458 | 28 130 14 A2
EEERTY IR 032 | 5118 [BGOU 4 470 | 33 230 17 30,1 Addon | 03 JEGEY Ra0203| 488 | 28 230 1 53
AJ3AsT| Py 033 | 5114 |BA114| 515 33180 17 13,4 AJ46T| 039 E45 HG0203 716 | 2R 34 ld 1356
AIS5R| 02w Loz o114 526 | 33 238 17 02,1 AJ40R| 032 091 | 5007 [ Ha024| 411 29 470 L4 524
A3350 | 039 024 14126 BEOLII| A5 | 32 3T.0 16 32,0 ARG 30 092 | 5002 | Bof2o4| 440 | 20 520 14 449
A3I3Z60| 0 035 pHLI6IBA0LIS 379 | 32 203 14 428
A3J3AL| 03 036 (5000 |B6M13| s | 22 280 i6 33,8 A42ET | (46 01 [ 3342 | BeA7n | 213 34 GhH2 18 .6
A3362 | 03 37 [A106[ 840113 308 LY LA 5] 33y AL2ER 046 002 25908607028 190 | 35 G600 18 518
A33G3; 039 (1A% | 4E08 | BA0115| 338 iz I50 L6 41,0 AdIEe| 0de 003 2581 |BOOVOZE 170 | 35 M0 14 06,3
A3361T 039 039 (2465 |B60TI6| 143 12 4340 17 412 A42901 (e 004 | 2606 | BeOT02 170 [ 35 102 1 5
A3IeE| 039 D&) | 2462 | 860TES] 134 { 32 3@, 17 428 A4291] (124 D05 [ 2404 | 80703 217 | 35 540 i) 424
AXIeo| 039 41 (3386 | 860116 247 iz 4G9 17 28,3 A4007) (MA 05| 3400 | BeOTY] 235 a5 475 4 350
AT 039 2 (3307 | 860116| 272 2 450 17 2.5 A12031 046 7| 26687280704 173 15 499 19 17,5
A3ME | (59 B sodllaf. 212 330 17 492 A4294 | 046 0 | 23621860705 160 | 35 333 19 A6
AJ36% | 030 EQ4 20017 233 i B0 17 372 A1295] 046 (13359 [BE0T04| 230 | 34 48T 18 283
AJR0| 030 E05 20L17| 235 33400 17 7R A4256 | 046 011 2544 [ BE0T0S| 163 4 423 i% 40,5
AAITL| (59 EQ4 0117 238 EE T vl 17 ash A4207 | Odd 011 | 3534 F360704| R0 | 34 382 18 47
AlETzZ| U39 EQ7 17| 231 EX I N 17 71 A420% | 046 12 [ 26011 [ 860705 135 A5 07 i9 454
AAFT| 038 EOR #60117] 214 B30 17 kLA 44290 046 M3 | 2612| 860705 145 a3 103 £ M0
A4 039 ECQ #a0117| 24¢ S P 17 378 AL 046 M4 | 2397 | 860705( 155 i3 08D 19 28,4
AT | 030 043 2461 [#60115| 130 a2 3An I'7 47,2 A430] | D4a 5 | 2567 860705 151 34 3B 12 074
AJATO 3 044 2445 | 8601145 106 XS N | [8 00,0 A4302) Ddg 0G| 2629 (860706 175 35 HES 19 84
AZATTL 030 045 | 1067 | 860108 &89 LA (X1 ] 18 12,0 A4303 | 016 017 | 3384 | 860706 200 33 233 19 14,0
A3TR| 039 046 (2394 (Ranirs] 101 3l 340 k] 0.0 A4 | M6 O18 [ 3383 | 86706] 240 33 353 19 (.0}
AT 17w Q47 [ 1081 | Boh sl &6 il 450 14 06,3 A4 | U446 019 [ 5144 [ ®e0706{ 490 35 223 18 434
AJERO| {5y D048 | 2344 | BODT1Y| (30 3l 340 17 B Ad3NG| 046 020|419 | %60706] 390 35 153 18 d1h
AR (30 19 3223 | BT 213 31 20 17 166 A4ATE (46 QXL | 3138 | 860707 4935 14 EK 18 10n4
AJ3E? | 39 G50 13220 BO1Y| 244 31 a1 17 08,6 Ad3NE| 456 Q22 4170 | Re07[ 300 4 275 18 0.5
AIL38Y | (29 G310 |3232 | Bannig| 2T 31 370 17 L Ad300| (M5 023 | 2347 | BaOTUT| 300 4 IR6 17 334
ALIEL | (39 032 P2362 | BE0119| 181 il 410 17 120 A4310| (Ma | B0l ROOTIFT| TR0 q 254 17 412
AJIES | (39 53 | 2306 | BGMI19| 165 3 560 17 17.2 Ad312| (46 025 3330 | BeO70| 280 3 51,7 17 362
AIIRA| 039 (54 | 325386010} 24) A2 0LD 17 13,1 A4313) (4A 026 | 2495 BaOI70E| 105 13 444 17 30,1
AJIRT| 03¢ (53 | 3235 |860120 28t a2 065 16 46 Ad31d | (40 QLT | 3324 RaOT0&| 210 EX T ] 17 432
A3388 ) 039 056 | 4100 [860120| 304 2 084 16 474 AdRLS | O 28 [ALed | BEQTOR| 337 33 290 17 EEY:]
AS3IER| 030 057 4089 | 860120 345 Al 55D 141 7.3 Ad3ta| Ndn F2 260704 234 33 300 17 373
AT | 039 D38 4073 | 860120 362 4T 13 174 AT 45 plix} 280704 230 3% 370 17 38,0
AJ3] | 039 059 | 1043 |8e012l] 91 R K L7 205 Ad431E| Od6 FiK 260708 230 33 374 17 38,0
AJ3DT| 03D 060 (2266 | BS0L2L} 154 | 30 434 17 OR .6 A43iD| 0da Ei5 260709 230 % T A 1T J0
AIFNE| 030 063|377 (Be0122F 205 | 11 050 la 28,3 44320\ Qde Filey REOFHO9| 232 33 ol 1T 37,5
ASEET | S 064 |3007 (860123 443 | 11 330 14 154 Ad3a1| 0ds E07 B60H09| 230 I3 ol 17 KEE
ALIO8 | O3 D85 {3059 (623|453 31 290 16 11,1 A4 D46 EN8 HOOHDS| 230 3 368 17 378
A300 | (3 066 | S0 | RAON23| 113 i1 120 I 118 AT 046 E09 HOOT09( 225 33 3s2 17 IR0
Addin | o3g 067 (4023 (860024 312 | 30 370 15 253 A4324| Mo E1l BA0K09| 230 3o 17 37
A4 | 03a e8| 3098 |RAH124| 204 30 3R 15 318 AAIIF| 6 Efl HOOH| 230 i3 w0 17 AR
AJA] (Eg 0e9 (3071 {Raln24| 262 | 30 240 13 10.9 A4326 | (46 029 [ 3300 (%60710) 300 32 420 17 124
A3403 ] 03 ) (3057 R60124 236 | 30 190 15 46,3 A3 | 46 030 [ 3202 (KA1 25 32 32 17 0940
A340d | o 071 | 349 RGO124| 208 0 140 13 15> AR G Q30 | di30| ®edt7 1 300 iz 42 E? 034
Aldds | {39 072 | 3075 | 860134) 224 it 20 1% 1.5 Ad3IR] 46 032 41537 (86171 325 3 dnh 4 590
43408 39 N73 | 2250 | 860125 1¥0 A 180 FLi3 41,8 A4330 (A 33 (32903607117 235 32 335 £7 270
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Ad413] 03¢ 078 12146 | 860125 179§ 24 4040 8] My AA4336| 046 030 3253 | BA0T12]| 260 3z 40 17 010
AT4 R} 039 081 [2032 [BROL26| 124 | 2B (0S8 L& 305k Ad3I3T| 044 Q40 [ 3249 (Badyr 240 3l 572 17 05,8
AJ42) | 039 B2 (101 [B6DL26) T 3 30 L6 RER| AQ33E| 4o (41 2362 | Be712| 153 31 450 17 14,0
AS4dL| 039 083 [ 1tdMd [BAOL26) 72 | 24 490 16 214 A4339| 046 N4z [ 23531860712 135 i1 390 ¥ 50
A3423| 039 084 | 2004 |8a012a| L1e | 24 s00 16 153 A4 | Odb 4y [ 10513860713 95 | 3] 13,0 17 432
A0S 039 (83 - | 2121 [860127| 195 2% a0 15 393 AddE| 0di (e | 1055 Ba0703| 100 Al 232 17 Al
A3a2e| 139 086 | 2147 | 860127| 182 24 430 15 ELY A4345| Qdg 7 | 2381 Ba071E| 118 LR 17 323
AlL37) (39 087 | 2176 (860127 199 Al A L5 25,8 44306 D46 (Mg | 2368 8607(3| 124 3443 17 454
AJZH| 039 OB8 |32 BsU137] 255 A owo 15 1.0 A4349 | Q46 049 [3310) 860714| 159 3 NE 17 L3
A4z 035 O0B2 | 4MU[E60127] 365 o 0Z0 15 (.3 A4350 | Od6 050 {3315[360714| 1RS b I s 17 150
Ad430 038 000 30 | Es0127) 217 2\ 540 15 15,7 ~A4351| 046 051 [ 3214 | BEOT 4| 215 R I ] 17 130
Addan T 439 EI7 #0125 308 24 KB 13 24 A43F2| 046 052 | 2198 | BEOT14| 216 n 14,2 17 ()}
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Laneude ¢°5) [Lumitude {13 - Latiende (*5) | Longitade: (°F;
Station | Cruise| Number|Bleck| 1ae |Deph N Statinn | Cruise| Nomber|Biock|  Date [DePER ("5 Longitads (E)
) | ey, Min | Deg. Min. o) |Deg. Min | Deg.  Min
ASTSH| (M6 | 056 | 2468 18s0716] 18 | 32 558 | 17 39,1 ASITIL 0A0 ] 042 |45 [E70L8| 240 | 34 07| 18 000
A4359| a6 | 057 |sorelseumiz] 467 | 32 031 | 18 183 asami| 030 | o043 |33safRvoLIg| 275 | M 7] 18 0o
ada60| o6 | 058 | 5077 |8e0717] 495 | 31 Ss65 | 16 135 as2re| 050 | 44 | 7175{870118) 300 | 34 48| 17 582
adin1| 046 1 EL2 ge0m7 850 | 11 seR | 15 562 a5280] 050 | El6 BF0L1B| 7RO | 34 23R | 17 40l
43621 D46 | 059 | 3139 [BeDTIB| 21% | 30 4887 16 066 aszar| 080 | 0ds |33l (gonle| 261 | 33 S50 1T 427
ad363| D46 | 080 [3URY |BEOTIR| 432 | 31 090 | 16 086 Ass 030 | ode 12496 (870119 175 | 33 430 7 556
added| 046 | 06 13055 |B6UTIS| 440 | 31 200 | 16 150 Asze3| oS0 | 047 | 2406(B70LL9f 173 | 33 s30| 17 55g
A4363| 046 | 062 | 5050 |BauTrs| 435 | w0 275 | e 1LY ASZRA| 050 | 048 |3320(BDIlN| z14 | 33 350 17 400
A4367| 046 | 063 4022 1M607IN0 383 | 30 37| L5 193 as2as) 050 | ode [gre2 (Rl wo | 33 344 17 33
A436R| 046 | 064 | S5028 |se0Tiol 480 | 30 352 | 15 195 adzkal 030 1 oso [snE (s s | 33 28] 17 288
AZiGY| 046G | DES | 4028 [H60719) 330 [ 30 400 | (5 330 asags| 050 | o052 [10e3|s70120| w8 | 51 542 18 069
A4370| D46 | 066 |30R3{we07io] 205 | 30 290 | 15 315 asagol 050 | o053 [weeslsmoizo| we | 31 55| 18 1L
A43T1| 46 | 067 | 4004 [#el720l 368 | 20 473 15 012 as2on) 0so [ os4 penisTor| o0 | o 3so| 17 202
AT 046 | 088 | 4007 (Relrr0f 360 | 29 s80 | 15 0se As201] 050 | oss |226e|®y0n21| 152 | a0 284 | 1e 583
AN 46 | 089 |S062 (Serrzo| 461 | 30 005 ] 1 S3e aswor| 050 | ose |2zssiswoam| 127 ) oM (ed | 1T m
a3t 046 | o7z |00 |sencri] 35| 28 s00 ] 16 300 AS293| 050 | 057 |l03L(sHn o0 | 30 013 | 17 062
ARTT| 048 73| WH3|RGEZI| T f 20 007 | 16 400 Asr94| 050 | oss | oos|smnzz| 2] 2% SLZ| 18 246
Ad378] 048 | o074 jm4|Aa0T21| 90 | 29 063 | 18 404 As205) 050 | osu |zomi|Reerz2| 123 ] 28 snLl| 18 w7
A4380| 0ds | 076 {773y |Re0Y22 180 | 300 059 | 16 350 AS206| 050 | 060 |2007|&7E2] 153 | 20 006 | 16 ted
AR 046 | 077 | 303 |[RGOY22| 200 { W0 157 | 16 143 AS297| 050 ] oal |2052|semEz| es | 28 147 | 18 23
Ad3gz| 046 | o7H 3001 [A60722| 233 | W 254 | e 102 A58 050 | 067 |2eR(Si0ner| WT0 | 29 0BG 15 156
A4381| 045 | ove 4073 [B60723] 372 | 31 464 | 1A 28,1 Asa00| 0s0 | Oe3 | 2MA[EI0L22| 173 | 29 96| 13 448
A438d| 045 | %0 |40R11RG0723] 374 | A1 s24 | e 302 A5300] 050 | e |sma|srm23) 484 | 0 034 14 498
A438S| 048 [ ON1 |4005{R60723| 335 | 32 00D | 16 425 As3ol| os0 | oes lsoon[s70123) 420 | 29 #va | 14 517
adi%e| 048 | 0%2 4002 (860723 380 | 3T 035 | 16 2900 AS302| 0SG | Uee |4001 |870123f 368 | 29 409 | 14 555
Aa387f 46 | 0B3 | 5082 860723 4ev | 3T Dol 1s 224 A5303| oso | 067 |3002(870123| 270 | 23 oATR| 15 082
aa338| 046 | owa | 24871 (860724 W60 | 33 212 | 17 504 AS30d| 030 | oew | a007(RTO1E3| 270 ) 29 430 15 108
Adqigy| o046 | 0Rs | 2486(860724) 178 | 33 F22 | 17 489 A5I05| 0S0 | 060 | 3MD|[E70lE3] 266 | 2w 493 15 1L3
AP 046 | 0RG | 2496 [860724) 186 | 33 443 | 17 TR As3os| 0sn { EI7 BI0124| S0 | 29 13| 14 238
AS307| 058 | E1s BT0124| 454 | 28 36} 14 260
A5227| 050 | w0y {2618 |870108| 173 | 35 is& | 19 156 A58 oan | BID §70124| 377 | 3% sk0| 14 257
A5228| 050 | 004 [3357|BTOLOR| 230 | 35 156 | IR 549 As3ge| 0an | B0 ET0124| 215 | 29 15| 14 480
asz2e| 050 | 005 [5145|870108| 450 | 35 337 | 15 040 ASAL0| DsD | E2I E70124| 26 | 29 ORO| 14 483
as2a0| os0 | o006 |33es|RFOloE] 220 | 3% 445 | 19 3LE AS311| 080 | E22 W24 74 | 22 042 | 14 128
aszal| oso | o007 [2ed4n|s70io9 len | 33 3B 19 3LT A3312| oS0 | E23 g70125) 178 | 2/ sa0| 15 2wy
aszaz| wsn | o8 [zeze|R70l0M| 153 | 33 2201 13 500 AS313| 050 | E24 §70123] 178 | 28 5LO| 15 30
As233| 040 | oo [2s587(svoioe| w0 | 35 054 | 19 4LY A3314| 050 | E25 §70123| 168 | 28 487 15 487
aszae]| osn | oo [2577(s7oiom] i37 | 35 oLe | L8 34 AS315) 050 ) EZs RA25| 131 | 2B 472 | 13 586
Aiz3s| osn ] oil [2s4s|s70l10| 186 | 34 43n | 18 3T aszyig| 050 | BT RIS B0 | 2B 423 16 158
ASTAB] 050 | 012 |2526 |47000| 167 | 34 5| 18 31 45317| 050 | E28 2% 102 | 28 204 13 378
ASTAT| 030 | 013 {2537 |evoteel 135 | 32 3_3 | 18 430 AS318] 050 | 070 FRIETIST0ING| 172 | 29 SO0 16 31,1
AS23S| 050 | 014 |232isF000| 160 | 34 453 | I8 506 assiel oso | o7l |3as|amize| 185 | 29 422 | 16 01E
A5238| 050 | OL5 |2295|870011) 252 | 32 3%a | 1T 240 As| oso | o7z |miza|Avonzs| 178 5 29 33| 15 408
As5240| 050 | ols |2eulsvoin] 1vs | 3z 32| 17 4wy A532L| 050 | 073 |Guon|Avonzs] 200 1 2 4RT | 15 473
Asadl| 050 | 0L7 |43 lsTin] el | 32 dea | 17 456 A5322| o050 | o74 |ama|grouze| 209 | 2 ssR| 13 204
A5242| 050 | 018 |2421 |&vonnl] 187 f 32 0921 17 34 As3zsl oso Lo oo7s | MeT(svouze| 204 | 00 o | 15 352
AS243] 050 | 0l9 |24z (svonil| 86 ) 32 w00 | 17 24m assz| oso | ove |zigTisvar?| 23 | 2 550 | e mdg
As2d| pso | 020 |3es |sweniz| 252 | 32 197 | 17 143 A5325] 050 | 077 |2n00|RT0027| 184 [ v 3977 16 04l
AS2450 D50 | 021 |3285|A70112| 289 | 32 330 1T 02l A5326| 050 | 078 | 2736 |8T0N27) 204 [ 200 100 | 16 06l
A3248] 050 | 024 j3040 |R70L42| 457 | 32 256 | @ 292 A5327| 050 | oo laomai|s7ol27| 188 | 30 130 | 16 304
A3249| 050 | E03 g7oLi2| 80D | 32 305 | 16 243 A530%| 050 | omso |am2{svolzT) 7o | 30 anR | 16 440
A3250| 050 | 025 |4URRIRFOIZ) 30 [ 31 s08 | 18 307 A5320| 030 | DRl |27 |RTOLZT| LIZ ) W 413 | 16 558
AS251| 050 | o026 |sOTU|ETONI3) 430 [ 31 428 | 16 129 A5330) 050 | 0R2 | 008 |E7012B| S8 | 2R/ sol 16 302
asos2| 050 | w27 |04 |smoeial 424 | a1 333 | e 191 AT 0S0 | 0R3 | 1012|BI0IZR| Y3 | 29 008 | 16 360
A5253| 0G0 | 028 |S043 |§70M13| 450 | 31 143 ] 15 592 A5332| 050 ) 0B |coSofETOLZR| 121 | 2% 173 16 I3
A5l os0 | ope |Si77 (814 265 | 300 4u7 ] 16 234 AS3RI| 0&0 | N85 | 2096|870128| 120 | 2% 248 | 16 452
asoss| oso | o3 | wET|R0Ll4| 207 | W 47s | 16 070 AS334| 050 | 086 [2L12{870128F 150 | 29 300 16 3
A5256] 050 b D31 | 403G |870014) 296 | 30 o372 | 15 33l As33s| 080 | 087 |2133 (870128 144 | 20 37| 16 AR
as257| oso | b3z |aom3 |Rrelld| 277 | 3n wwa | 8 350 AS33G| Ua) | DAR (3175 [BF0L2% 217 | 300 550 16 344
As258| oso | U033 ja0sG |RTOEI4| 236 | 30 205 | 15 438 AS33T| 050 | 089 2302 (%7002¢) 1ws | 30 E8T| 16 593
A3250| 050 | o34 |3232(R7ONIS| 284 | 31 4R | U7 0O@ As338| 030 | 080 |23U0|870020| 1en | 31 025 17 204
As2en| 00 | o33 |a2selgwonis| 200 | 1 420 17 100 AST3Y) 030 | 090 |23Ze|sv0rz9| 180 | 31 [52) 17 198
As261| 050 | 03 |29n|stonis| 1es | 31 &3E | 17 LAl
Aszez| 0so | o037 |aos3|amonls) 225 | 3z ooa | 17 059 ASHS1| 084 | 001 | 25123870616 181 | 33 570 1% 000
aszeal nse | 038 |2470{870116] 162 | 33 M5 17 440 ASES2| 054 | 002 |4176 [sT0617| 305 | 34 304 | oLl
AS264| DS0 | 03¢ 3317 (8F0LLG| 217 | 33 120 17 40D A5853| 054 | 003|334y |gmoeiz| 262 | 34 211 | 18 008
AS2ESF D50 | HOG BT0L15| 240 | 33 30| 7 400 Aswsd| 054 | 004 {2570 (%7061R| 170 ) 34 sS40 | 8 553
As2aa| 030 | EOT 870117 271 | 33 ®n| 17 380 AT%53| 054 | 005 |3364|87061R| 200 | 3 Ses| 18 424
Aszee| 050 | R0 BYBLET| 243 | 33 23| 17 350 A5G| 054 | 006 | 2368 [8706i5| 222 | 33 045) 1R 443
AS27071 030 | EIL glIT| 223 | 33 omr| 17 372 45857 054 | o7 |2swi|sv0Gi8| 190 | 33 oS0 | 18 557
As?T| os0 | EI2 EF0L17| 241 | 33 27| 17 26M asnsal 054 | oo |zsTelswoeio| 117 | o sz w250
AS?72| 050 1 EIG §70117] 237 | 33 202 17 367 asz50| 054 | opo |zsug|arosie| (51| 35 wsa [ 19 289
ASITA| 050 [ E15 g7011%]) 252 | 33 Ma | 17 364 ASE60| 054 | 010 (2600 |RT0619] 159 | 35 DO 19 284
As2rsl 00 [ mdn laesslgzonsl 230 1 34 ons |l 17 354 asgell 054 | o11 lee3zisrostel 163 ) as 192l 19 332



1994 Compagno et al.: 5.A West Coast Distribution of Demersal Chondrichilyans 137
Latitude (°S){Lungimde (°E} Latitude ('S} Longituds (°C3

Station | Croise | Number |Biock| Dare |[enth vs) & ‘ Stution | Crusss | Mumber|Block| Date jDCpth s g CE
M) | Doy, Min | Dee. M ) | Deg. Min | Deg  Min.

aswaz| nsa | m2 [2cs2latosie) 165 | 35 200 | 19 454 aes3s| oso | o001 |2s12|ssoz02| 1w4 | 34 o0g | 17 394
asaca| o34 | m3 [2e77|eT0620) 174 | 35 so4 | 20 006 AGS36| 059 | 002 |3344|8s0202] 244 | 34 ug | 17 575
Asued| 034 | oia 34psls7os20| 205 | 36 0eB | 19 SB7  AGS37| 059 | 003 |2663|8s0203| 171 | 38 4@ | 18 472
aswes| 034 | ms |33colsosze| 230 | 35 482 | 19 350 AGN3S| 039 | 004 |24UB[sSUF03| 206 | 35 019 | 19 34
Asace| 054 | s |33siiszos2el 224 | 33 72| 19 237 acs3w| oso | ood |33us|ssuz0z] 203 | 35 4x6 | 19 342
ASRET| 054 | EOI Br0620| 763 | 33 444 | 19 122 Assd0]| 039 | ooe {26ep|Rmoens| 135 | 35 338 | 19 347
ASRGR| D54 ) 017 |5129|B70621] 452 F 34 358 | 17 S0 aes4ll 050 | 007 {2e4dimmeana| 161 | 35 28R 19 a8z
ASRES| 054 | OB |4173|870621| 326 | 34 2314 | 17 S48 Ae84d| 039 | 008 | 2396 |RE0XM| 158 | 35 0567 19 244
AS%70| 054 | cio |si23|s70621| 410 | 34 mvE | 17 3wz AGRda| 059 | o009 |0 |RR0Xd| 170 | 33 107 | 19 13a
ASBTI| 084 | 20 |24%7|%70ez2| 144 | 33 w0 | 17 56 AGRIG| 059 1 010 | 2593 |RRC2M| (76 | 35 093 | 1% 072
ASRTZ| 054 | 021 (2799 |a7oezz| 173 | 33 448 | 17 542 AGR4T| 059 | on | 1376|s0z04] 230 | 35 57| 18 570
ASRTI| 054 | o022 |30 |wToez| 285 | 33 s27 | 17 33 AGR4R| 059 | onz | 2371 |ssoeoq| 228 | 35 7| 18 494
ASBTH| 054 | 023 |3326|s7062zj 240 | 31 a9 | 17 442 AGBSL| 039 | 013 |2534(880205| 174 | 34 66| 18 305
ASST3| 054 | B2 §70622) 274 | 33 307 | 17 346 A6BSZ| 059 | 014 |2521|SBO205) 180 ] 34 300 | 18 250
ASBTE| 034 | LU3 ye22| 245 | 33 380 17 356 AGRS3| 059 | 0I5 |3356|8B0205| 251 | M 304 | 18 222
ASETTL 054 | KM gro622| 237 | 33 3151 17 356  AGRS4| 050 | 016 |5136|8R0205| 320 | 34 412| I8 128
asgzs| 034 | k0 ge2al 257 | 33 300 | 17 355 A6855| 050 | 017 |3361|8%0205 237 | 34 515 8 30
AsETo| 034 | Eo6 ET0623) 270 | 33 335 | 17 346 A6B60| OV | 020 |3333|8E0208) 206 | 33 S1LT| LT S0
ASERO] 054 | E07 ET0G23) 234 | 33 320 | 17 365 AGS61| 05O | D21 p24u4 (80206 196 | 33 435 | 4T 44,7
AsEES | 054 | 02 [4us|8T0e2d] 300 | 32 200 | 16 352 AeSe2| 059 | 022 [41s4issoeus| 373 | 33 48| &7 300
AdRgs | 054 | 025 |so3|870624| 460 | 32 33B | 16 334 AcEed| 03w | 023 |33 |emean| 2T | 33 MA | U7 39,
ASBET| 054 | 026 |4125{870624| 386 | 32 358 | 16 434 aewes| osv | 23 {24mplRsecn?| 42 | 33 (98| 17 5001
ASEER | D54 | 027 132441870625 247 | 31 32| 17 012 aese?) osy | 026 [ins{seerwr| 77| 33 w99] 18 o1
ASERS| 054 | 028 ]3237]B70625| 275 | 31 447 | 6 s AekaR] 30 | 027 [2400(8sexe7| w72 | 33 354 17 508
A3BG0| 054 | 020 |3233 |470625| 270 | 31 3 | 1T 006 AGRTL| 039 | EOI BRO207| 246 | 33 420 | 17 36,0
ASEGL| 054 | 030 |40%7 |X70626| 36% | 31 s42 | W 33 As8YI| 03¢ | Eo2 BEOZ0Bj 261 | 33 420 | 17 370
A5892 | 054 | 031 |40us (370826 380 | 32 0s0 | s 284 AGRYT2| 059 i Eo3 gaozo8| 252 | 33 427 | 17 361
ASEUR | 054 t 032 |4102|%70626| 35k | 32 M4 | 16 333 AGRI| 059 | Exd seozeB| 256 | 33 4298 | 17 358
asgua| ose | o3z |3oms|avoezs| 423 | 32 s | 16 2o AasM| 059 | E0S gB0208) 264 | 3 426 | 17 352
azsns| oad | HIZ groga6| 6k5 1 32 103 | 16 123 AGBTI| 050 | EN6 BS0208| 256 | 33 423 | 17 364
ASEDG | D84 § HI3 gME27| 710 | A1 225 | 15 402 A6876| 059 | EO7 S80208| 244 | 23 414 | 17 367
askud| 054 | 034 |s0s0|Rre27) 448 | 31 200| 16 L4 AG6STF| 059 | EOS BR0208| 254 | 3 427 | 17 362
ASRO9| 034 | 035 5044 |m70627| 450 | 31 150.§ 16 OLD  A68TR| 059 | Lo BR0F0S| 156 | 33 47| 17 30
ASO0D| 054 | 036 | 5082 |970627) 480 | 31 2L5| 16 e AGSTO| 059 | FIO BNUAOD| 265 | 33 429 17T 349
Asonl| 054 | 037 |2347|s70628| 181 | 30 100 | 17 199 AGERD[ 039 | 024 |247rimsezng| 1es | 33 0| a7 a4
ASOO2f 054 | 038 | 2311 |sv0sz8| 171 | 31 040 | 1T 205 asssp| 03n | v {ee7|sspang| 5o | 32 os2xl o 43
A5903| 05£ | 039 |2305|s70628] 150 | 30 S9R | 17T 208 AsHs| 0w | 030 |30 0Ree209| sec | 3z S22 1T 343
A5004] 034 | odo | 2288 |87062%| 140 | 30 438 | 17T les  AGEHI{ 039 | 031 [3302|eAn206| 266 | 32 433 | 17 230
ASO0E] 054 | 041 |14D[E70628| 99 | 30 306 | [T 244 AGEKa| 03 | 32 |245a|&R0200) 74 | 32 202 | 1T 400
ASo07| 054 | 042 1064 |#v0629| 83 | 31 313 | 18 w4 Asrdv| 089 | 033 |3ev3(sRomio) ogo | 32 23,8 | 17 038
ASDOS | 054 | 043 [2asolsr0e3n| 160 | 32 250 17 A AGRRS| 059 1 034 | 5096 |sBo2ipd 457 | 32 437 | 16 430
ATOL0| 054 | wa |2aislsToeae| 115 | 32 e | 17 S5T00 AGERG| 056 | 035 | 5087 |8RO210) 460 | 32 330 16 345
ASOEL| 054 | 045 |2am2ls7oeae] 155 | 32 o0ss | 17 353 AGEYD| 039 | 03¢ |4116|s%0210) 366 | 32 268 | 16 417
ASOIS| 054 | pee |zaze|stoTn| e j 11 170 17 196 AGE92| 059 | ELL asmelol 903 | 32 50| 16 176
A3016| 054 | 147 Jzaz|amamn| Ry | M n7 | 17 194 AcRod| 059 | 037 |3246|®80ZLL| 276 | 31 SRe | 16 5472
A5907| 154 | ode [zass|Rrevon| ags | w205 | 17 283 Aesos| 059 | 038 |320|msozil| 22 | w2 usa | 06 473
a30z0| o3 | 050 |zxdi|swoec2| ag0 | 30 087 16 3% A6E96| 059 | 030 |4057|%S0ZIL| 358 | 32 USe| 16 33s
a%921| D54 | 051 |2250(87ote2f 187 | 30 164l 16 393 AGRD7| 059 | 040 |SORZ|SB020E| 401 | 32 UM&E | 6 JBw
As923| 054 | osa |2iee|er0703| 175 | 9 s04) 16 10 AG000| 059 | 041 |2432p#80212| 662 § 32 126 | 17 3”4
Asoa4| nsd | oosa |2127|sv0703| 171 | 29 3961 16 0B5  ass0r]| osw | 042 |3vealwsuzizl wew | 3z 124 17 w3
AS925| 054 1 055 (2088 |s70703) 164 | 28 300 | 16 085 Asonzl| 039 | 043 | douissyzez] tes | 320 038 | 17 263
ASOIEL 054 | 056 |2045|870703) 185 | 29 A47 | 15 583 AGo0F] 03 | 044 | 2900 |Rwoiz| 142 | 31 507 17 405
A5970| 054 | 057 |1024|sW0M4] S0 | 29 298| 16 s34 Asuna| 03w | 43 | mes|sso2izl 137 | 34 440 | 1T 250
AS330| 054 | 058 2096 |8H0FM| 107 | 29 254 | e 4TH ARSNS| 039 | 046 |2344|880212| 160 | 31 343 | 1T 196
As93z| 054 | Elg SF0705| 10 | 2 1| 14 a3 Asola| 059 | 047 | 2445 |R80213| 107 | 32 87| 18 00
AS93] 034 | EIR EFOTOS| 408 | 2 20| 14 ARe  AGG0T| 039 | o048 | 1072|8R0213| 7T | 32 IBS| I8 OmS
A50351 034 | 059 |sielwoToe| 454 | a0 125 | 14 S50 AG908| 059 | 049 | j067[eR0213| 95 | 32 DIR| 18 LLD
AS36 | v3e | 060 [do0a|sFme| so6 | 300 ond | 15 051 AGSII| 059 | 050 |3215|880214 213 | 31 245 17 161
ASDIT| osa | aer [2ng|emne| 192 f2s 385 | 15 2®S Ac9i2| 059 | 051 |2322|ssozial 184 | 31 14| 17 220
Aspam| 054 | ooz |4eee|atoro| a44 | 30 493 | 15 360 0 A6913| 059 | 052 [232908%0214| fd6 | 3L 154 | 17 34
Asoa | 9sa | oos3 |soxelatoro?| 400 | 30 450 | 15 250 A69l4| 059 | 0s3 | 10si|ssozi4] T | 3121 | 17 449
A50dn | 054 | o064 |30831870707| 282 | 30 305 | 15 35 Aesls| 059 | 0S4 |2m3|ssozia) 930 ] w1 oS | 1y 08
ASDd1| 054 | 065 |3056(870707} 235 { 30 200 | 15 450 aeels| 059 | 085 | pdelssozidl s | 300 s73| o7 34ag
AF943 | 054 | 066 |4034|B70708) 341 | 31 010 le 040 aee0| ese | 057 | 2249 |sE0213) 151 | 300 194 | 1l 298
A%0d4d | 054 | 067 [3139|B70708| 270 | 30 s06 ] 16 041 a69214 030 | os% |23 (8s0215) 177 | 30 o081 | 16 400
As045| 034 | 068 {3006|s70708| 205 | 30 403 | 16 uzz asoz2| 059 | os [wo32|ms0nis| 78 | 30 o34 1T 072
ASDa6| 054 | 069 (3115|%70708| 205 | 30 384 | & o00  ARS2S| 039 | oab 2175 |RR0216| 104 | 29 455 16 5B4
AS347| 054 | 070 4123 |%70709] 321 | 37 350 | 1@ 5se 0 AeSee| 050 [ ool |opd|seoels| 82 | 29 346l 5 S64
ASPE| 034 | 071 |3rmelz7oron| 3o | 3T 30m | 17 000 AGO3T| 059 | 082 |2077|8ROCIG| 103 | 29 5| 15 AT
Asaag| 054 | 72 |3ms(kwne] 27s | 32 om0 | 17 100 AG92R| 059 | 083 | i0l6(BROZI6| 9D | 2 147 | 16 443
AS9S0| 054 | 073 |3Evv|wworon| 222 | 37 =00 | 17 MO AGD20| 056 | 064 |2033(880216| (0S| 29 000 | 16 380
a505]| Dad | 074 [3m04|gao700| 270 | 32 3es | 17 158 A6931| 059 | 065 |2044i8sozlé| 127 | 2 136 | 16 337
asosz| uad | 075 [333R(|&W0710) 230 | 34 056 | 17T 359 A6933| 099 | 066 [z2179|msozl7 1wi | 2 S4e | 15 557
Af3al 0se | 067 lalezlssozisl se [ 20 450 15 342




{34

South African louraal of Marine Science {1

1991

Latitude (31 |Longitude (°T Latitude (*5)|L.ongiiwde (T
Station j Cruise| humber|Block| 1ate |Depth (*5) Longitude (°L) Station [Cruist| Number |Blockl Date |Pepmh R1]L ongirds (L)
() | peg. Min | Deg,  Min. M |Deg Min | Dez.  Min.
ApYas| {159 UoH | 2146 [EB0217) 185 20 433 1) 03,1 ATS48| 066 0,3 5144 |BROBOS| 474 | 35 00 J&:] 450
AGIG] 1159 OAd | 21007 [RBO21T7| 173 29 334 14 A2 ATS50( 068 (DT BROBOS| 90| 34 47 18 033
AeY37| 1159 O] 2063 |EBOZ1T7) 176 29 213 L5 45,4 AT552( 066 |04 S1A7|EROANG| 401 | 34 437 18 [7.7
ARYIR| N5 OFH| 2034 |880217) 174 29 [4,1 15 LEN ATSR0 066 027 S0B9|BR0GI0[ 4BS| 32 I L 1A 33,0
ARSL1] 059 K12 BROZIN| 16H| 2B 4H.5 L5 18,6 ATSBL| D66 028 d1056[R80R10| 380 32 194! 18 344
Angd2] 159 F13 RMO2IR| 136 IH I7H L5 41,8 ATG14| 066 JDT2 S30816) 8ED| 27 323 14 37
Angdzl {159 H14 FBOZIS| 177 28 340 L5 3.7 ATE23| 066 053 4007 (B8OE18| 381 | 29 394 15 M6
Argdal {159 K15 FROZTR| 1| 28 345 L5 01.6 ATG6Z5| 066 |DT3 BRORIR| R35| 30 100 14 33
A7l 059 El& BRO21G9| 331 27 363 14 41,4 ATBZR| 066 (057 5078 |B8OGIR| 450 | 30 366 15 14.3
AfSIEE 50 EL7 BRONIG| 3597| 217 314 4 312 ATGIZ 066 1073 4050 |8808253) 394 | 31 350 6 2idl
Acgde) 059 E1d ERO219| 425 27 274 L4 23,0 ATES| 068 075 5054 |B80825| 4300 31 233 16 144
ABDS0[ 059 EL9 BRO21D| 475| 27 2272 14 16,2 AT6%5 Uen (DT4 ! BR0823) "8as | 31 350 15 414
Apg5i[ 059 E}} BRO21D| Rhs| 200 7 14 03,2 ATH6| 086 (0RO " 5098 |8BOE23| 495 32 500 16 45,1
ABS53] 059 EZI BROIZN| 26| 29 135 14 524
Aggad| {059 EZ2 BROZ2D| 234 20 129 14 7,0 AR 24 5 3 bl 57
aooss| o0 | En|  [ssomol 05| 29 | 1e a0 Amai| e | [wotog 28| B o407 | 17 a3
46336; 05D | B24 580220 B4%| 29 3510 1L EA3 agwp) o6 (102 BEOIDE| 250| 33 398 | 17 360
Ap958| D5y 072 | 3024 |BRO22L| 23B| 3 034 15 244 AR305| 060 |RO3 epifos| 275 | 33 128 17 330
Agdad (50 0753|3016 |BRO22L| 233 22 390 13 18,4 Ag3ng| o [Hpa wenive| 242 33 302 17 36.5
ABEG) 50 07 | 2187 | 880221 198 2% 510 [5 185 ARSORE w0 |BDS wROE 48| 313 ji;'z 17 3‘:‘:-5
AGfai| a9 OFS | 3007 |880221 200 29 494 t5 130 ARl WO |ENG wsiE| 240 :{3 16'] 17 360
AGRAE[ 159 OFT L5 80221 A84 | 300 G5 [ 503 AR3L4E (M0 |E0R Qo017 258 :13 :19‘3 17 3‘3‘8
AGdad| D50 25 ¥80221 BET| 30 102 14 135 AR3lsl 060 |ENO RomnT| 245 513 40'0 17 35'q
AGHIS| A1 UTH | MI26 [$BOZ3Z) 331 30 406 | 15 20Z ag3isiped |2 sasfRemng| 249 33 381 | 17 356
A7 (150 O7d | 38L [He0222| 86| 300 2BA &] 352 AR 609|003 aqmolsemnil 11l 33 374 T A8.6
AnSeR| 059 RO 2072 [RM0222] 245 30 21,5 [5 dh 2 ASS;] 069 | 15335 [Romoy| g | 33 :52‘6 17 ﬁU‘I
ABION 039 0 ORD) 0S4 RRO2ID 357 30 194 | LS 3L ag3dsl osp (pos 3203(800108) 280 | 32 3% | 17 22
AGITO 059 OR2| a0 pEMe222) 323 30 312 L5 20,5 483761 060|006 3 lsonios| 265 | a2 320 17 4
ALQT| 059 E* REQ222| 1 00| 3 416 L5 13,0 g3t 069 |oo7 32 lseoios|l 261| 37 e 17 163
ALQTY 059 OB3 | 3183 [BRO223| 216 31 (04 & 56,1 au3zsl 060 |oom 3266la00108] mR| 32 FTn G 521
ALUF (059 0Bd | 2308 | BRO223) 184 31 (43 7 .8 AT ORY (U0 A117lEe0wsl 45| 32 aTo 6 3
AGUTS( 039 0B5| 2297 |BRO2Z3) 300 30 3543 17 3.4 ARz R0 (010 1093 lgoowos| 37| 32 356 B
AG976( 052 0853135880223 23| 30 450 6 6,00 axa3al oey |01 Jq60lse0109] 144 32 337 7
AQUTT 054 OB7| 3160 | BRO223| 243 300 512 16 w7 Anasa| neu |01z 2445 (Bo0100[ 168 3 219 17
AGUTE( 050 0B 3171880223 250 30 565 [ T3 AR333 mj'g Ok 4|0 10n|  lesa| 32 |3'4 17
AOURT [ (RS (80 | 4064 | 250224| 391 31 o fh 146 26000 AR3R| oso (e PR H.UU] 1M 146 | 31 5 ?. 17
ALORZ[ 8y (B2 | 367 | BBOZ24) - 438 31 383 16 7.3 Anasel oso oS 1364 H-UUl ol 1| 3L 42.6 7
ALDR3[ 059 (K| SOS3 | BRL224) 461 31 230 6 0. a0l oga s azlaoonn| 133 3 3 l:U 17
AR3LI 065|017 FEZRLOIO0 174 31 13 [7
AGRES( 060 | OL-01B BEMAM| 247 | 32 F6% I7 3 AR3432| 080 (018 INFRANL 2007 1 224 17
AGIEG( 060 | OL-02B BECAM| 532 33 220 7 29,1 AR343| 089 |DID TAAT|ROOIIOL 191 AT 140 17
AGDET( 0460 | 0L-03B BEOIDG| 710 3% 346 7 238 AE3161 060|020 4058 (B9} 327 31 328K 16
AGUBKE| 080 | OLl-04B BEO3O0S| o3| 33 4R4 7 22,2 AB34H| 069 (0ZE S064 |REOLITE 425 31 2604 16
ARDEY| Bl | 02-038 BBO3OS| 6RO| 33 262 7 27,5 AHIS UG (022 S049\B90LILF 457 30 1TE i
AGUIN| o0&l | 02028 BEOS0T| 48| 33 184 7 28,4 AB3S1] 069 (023 S039|BMLLL| 426 31 OR9 G
AGRET 060 | N3-01M BEO30S| 298| 32 539 17 kX AHIAT] UBY (024 3001 |BOQLIR| 297} 29 445 15
AL 0Al [I3-N2ZN BEC3O6G| 461 33 193 17 258 ARIFY| e (U025 2118 (BaoL12] | 29 370 15
NGOG 06 5 01443 BEG3OR| 923 33 400 L7 238 ARIGT| Y (RIS HO0114] e2 ] 23 353 13
ATOOOL 060 | Ga-01R SEO30E| 254 | 32 304 | 17 74 ARIGY| AY (T8 890115 3427 23 LLD | 13
AP0 060 | (AR BEO30E| 668 | 33 375 17 245 ARG DGT | W1 BUNTLSl 269y 23 093 13
ATOEI| DGO | (3aB 4803 B40| 33 389 17 23, AR 069 |ETT HOOT1a] 40T | 230 19,1 13
ATOL2Z[ Dp0 | O303B RO 00| 33 369 [7 24,1 AR3TL| 069 |E19 A5 245 | 230 38,7 13
ATOL3[ D6 | 054028 W31 450 33 200 17 123 ABITi| 069 |E20 RIS 303 | 23 479 13
ATORI[ 0&0 | L1 B RROG1Z| 240| 34 311 18 224 AB3T74| 069 |DTI RIS 718 | 2% 470 13
ATOFL[ 080 | 11-02E RANG1Z] 4o | 34 400 18 3.5 A837R| 069 |E24 BOM1G| 330 22 3IM 13
ATOZ3( 080 | LL03B RRO312( 700 34 4772 1] 0, [ ARITS 069 [E2S BOOL17| 400 | 22 470 13
ATO24, D&0 | 11-04B ARG HG4 | 34 565 14 128 AR3E1| 069 |E28 g1 312 24 AW 13
ATOZ5{ 0g0 | 12-02E BR0512 d9a| 34 413 Id 4.6 A83%]| 069 (EZD BOOLIE| 462 2 5710 13
A6 080 | 1203B BBO312| 717| 34 473 15 3.8 AR 069 (E30 BOOLIR| 434 | 25 72 13
AT D60 | 124ME 8BO313| 901| 34 3R0 1" [3.0 AR U6Y (E3Z BSOLIR| 1BS| 23 0177 13
ATOZH DO | 13-03M BBO313| 699 34 4701 18 3.4 ARMMY 06T |E32+(NT) BOOLIR| 345 23 008 13
ATAS) D60 | 15-02E SBO314| 4099| 34 295 1R 13,01 ARANT| BT |E36 BUGL20| 263 25 509 L4
ATaal e | 15400 EBO314| T10| 34 462 1R a9 ARAGE| R |F3T BUGL20| 3% | 26 OBA 13
AT D) | 15441 80314 903 | 34 554 18 11,7 ARG D6% | EIR SO 435 16 122 13
AT D) | 1e-tdB BRO3 LA 917 34 4% 3 [ AR Opg |E3W SO 30| 26 172 13
ATOAT DGO | E6-3R BRO3L<| 719 3 453 8 03,9 AT D09 (1712 IO B3 26 256 13
A0l D00 | 1028 BEOTT4| 4ES | 3 405 8 4.7 AR 069 |DT4 B2 90| 2 434 12
AT 060 | 5018 HRORTS| 159 35 (63 19 25,6 AR414| 069 (DTS B2 105 | 26 HLe 13
ATMA OG0 | S-028 HBO315| 156| 35 002 19 282 ARIT| 069 |E42 B2 4ne| In 435 12
ATME| 060 | S.05M HHIR15| 13T 35 HE 9. 251 AR420| D69 |E45 BoNn2y| 207 | 27 4,3 14
ATMI| 060 | 3 O6h ARG 18| 33 M4 14 212 ARAZL| 069 |Edé Bo0124| 190 20 572 14
ATHS0| 060 | S5-0TM RAO316) 157 35 052 14 5.0 AB422| 069 |47 BOOL24| 199 28 047 14
ATHAL| 060 | S-08M A0S 15T 35 (ME 1% 4.8




1981 Compagno ef al.: S.A. West Coast Distribution of Demersal Chondrichtiyans 139
Lalituche (5| poglode (=5 Lalituele ("S1|1.ongitude ("E
Station |Cruise |Nurnber |Riock| 1nae |12epth (S om s Station | Cruise | Nuniber|Blackf 1ae | 172pth i ._g__(_
| peg. Min | Des.  Min. W Dep Min | Deg. Min.
afooa| o7s | oo |zesolmoomi4] 1m0 | 33 S0 | 17 s00 AD130| OF5 | 0% | 3N |R00RIZ[ 264 | 29 ESS [ 15 LT
AB9o4, 075 | ooz |3aiR|800Tid4| 202 3 33 150 | 17 4o AG131] 075 ] 070 | 3009 |B00R12; 227 300 OAM [ 15 2AD
ARD9S| 075 | OD3 [2as0lRO0is| (74 | 33104 | 17 430 A01321 075 | 071 |30 |EO0RIS) 2200 30 MWe | 1S 343
ABOSE| 075 | O04 | 2484 [B00T1S| 163 | 33 250 | 17 500 ADI33| 075 | u72 |307T2|89R0IZ] 243 | 30 245 | 15 492
ARODT| 075 | 003 {4162 (R0071S| 3es | 33 3B | 17 330 ADI3E| 075 | 0Ty |S0135|RO0813| 4685 | U uab | 14 54
ARDE| 073 | HI 890715 235 | 33 7| 17 367 ADII| 075 | 074 |5021|890813) 481 | 3¢ 150 | 14 550
ARORa| 075 | n02 890746 235 | 33 ™3| 17 365 Avlan| 07 | o7 |4015|890m13| 250 | 0 | 15 7
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