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During the course of some years of regearch into
growth-rate and age of South African fieheq of commercial impor-
tance, amongst which are included various species of He terosoma ta,
the scales of gsuch species received a great deal of attention.-
In a Very sbort time the characteristics of the scales thus |
examined became 80 famzliar, that it wag found poseible to identi-
Ty any part1¢ular ‘apeciles solely from ite scales.

In a great many inetances scale-samples, labelled with
the local common name of the fieh from which they were taken,
were recelved from interes ted persons engaged in the commercial
figheries in various ways} Very often in such caées, the actual
epecies could not with certainty be ascertained from the local
 common name appli:d, as, along the 2000 mileg oi coametline of
. the Unioh, the eéme species may have a great variety of némes,
differing from place to place, or totelly different.speciee
may have the séme name at widely separated placeé. In such
obscure cases, due to the-fémilierity acquired by experieﬁce,
poeitive identifications were readily, rapidly and conveniently
made by examination of the scale-pgamples. |

It wae considered, that if the diagnostics of scalee
could be of so much assistance in identifying the individual
épecies of & heterozeneous collection of spectee, such ag that
composing the Soutthfrican fobd»fishee, it would be of con-
siderable 1ntereet and value to determine to what extent scale-
characters could be utlllsed in identification and taxonomy,
both independently and accessory to normal morphological diag-
nogtics. |

‘ The desiderata of such a study wggrcOnsidered best
fulfilled by & homogeneous group of fishes in which varying
degrées»of‘relationshipe between sub-groupe and individual
species were to be found. For the purposes of & South African
etudy of this nature, the order Heterosomata, which 1s repré-

sented by all five of the recognised families and a goodly



‘number of subfamilies, genera and epecies in South African gess,

wae selected;_vA“secondery but nevertheless 1nportent reason for
tipping the balance in févouf of this gselection is to be attrie
buted to. the large ia'mou'nt'iof ma'ter‘i'al avvauéble'for s tudy 1’n" the

: almost complete collectlons of Flat-fishee in thc South African
: wueeum, and tbe Fisheries and Marine Biological SurVey Division

of the Department of Commerce and Industries, both centred at

Cape Town.

This paper, therefore, comprisee 8 combined taxonomic

and lepidological etudy of the Soutb African Heterosomate with

epecial reference to the queetion of the value of. ecale-character

in identlfication and cl esif1cat10n.5

The f1rst general revieion of the South Afr1can Flat-
fisheg (Heterosomata) by Boulenger pgbliehedvin 1898 in the
"Report.of_tbesﬁarine Biologist foﬁ 1897, Department of Agri~ :

, CULtufe, Cape of Good HOpe", incorporated descriptions of eix’
.__epeCies; Thie review was eubeequently republished in 1902 in
. "Marine InVeetigat1one in South Afr1ca", Vol. I. In this volume

ta eecond paper, also by Boulenger and .- flret published in 1900,

included a desoription of a seVentb .epecizm from- South African
geas. | |

'Ae'the'marine'EUfVey5 Which ccmmenced in 1896 fooceeded,

‘new epecieq were recorded and deecribed by Gilchriat in "Msrine

Inveetigatione in South ‘Africa” Vols. II, III, and IV, until
by the end of 1908 the number of flatflah spccies recorded from

. South African waters stood at twenty—seVen.’f During the years

1909 to 1918 no new epec1es were _recorded, but from 1919 to

'1921 six additlons to the 1list of epecies were made by Regan,‘
five in "Annels of the'Durban Museum" Vols. II and III, 1919 -

-f1921, and one in “Annals and Magazine of Naturel History“ o

- Vol. VII(9), 1921, thus bringing the total number of speciee up

) to‘thirty-three, The,next compreheneive survey of the ‘South

[African’flatfienée ie-tbethf Von Bonde published in 1922 in-



Report No. 2 for 1921 of the "Fisheries and Marine Biological
Survey, Department of Mines and Industries, Union of South Africa."
In thie review the author deseribed thirteen speclec new to
science and recorded four known spec ies from South African watere
for the first time, ziving a total list of fifty species. In a
gubgequent paper by the same author, on & collection of flatfishes
from Portuguese Eact Africa, published in 1925, in “"Transactions
of the Royaleociety'of‘South Africa" Vo}.XII, three new gpecies
were recorded and degcribed, two being new to science and one
an established species recorded from South African seag for the
first time. At this stage, therefore, the order Heteroéomata wag
represenﬁed in South African waters by fifty-three species belong-
ing to twenty-eight genera. |
We now come tovthe lagt general account of the South
Africen flatfishes, that of Barnard, published in 1926 ag part
of his "Monograph of the Marine Fishes of South africa", in |
“"Annals of the Sduth African Museum" Vol..XXI. In thie work
the number of species recognised, was reduced to forty-five,
divided amongst twenty-seven genera. Of the total number of
epecies thirty-three were endemic. |
In the present paper, forty-five species belonging to
thirty zenera are recognised, and, of this total, thirty-two are
peculiar to South African waters. |
The arrangement adopted in this paper of dividing the
Heterosomata into five families, viz., Peettodidae, Bothidae,
Pleuronectidae, Soleidae, dnd.Cynoglocaidae, proposed by Regan in
1929 as a modification of his earlier arrangement of 1910, is
now geherélly'reEOgnised ag belngz s perfectly.natural one.
The subdiviéion of the five fsmilies into smaller groups,
such as sub-families, parts (sectiong) or genera, adopted here,
follows Nérman (1934) ag far as thé Pesettodidae, Bothidae and

Pleurénectidae are concerned, Chabanaud (1930) with regpect to



,the Soleidae, and Barnard (1925) ae regarde the Cynoglossidae.

_ The zoo-geographical area des1gnated "South African"

ein thle study ié that demarcated by Barnard (1028).

| - The paper is divided into four msin parte. Parf A, deals
ewith general explanatory matter and comprlees, 8 eurvey of . the |
mater1a1 studied, explanatory notes on’ the nomenclature and
'technique of lepidolovy, notes on meaqurements, etc., used in
'morpholopical diagnostics, and gome few notec on the literature
congulted.. Part Bs deale with the syetematicq of the recogniaedﬁ
upeoies.a Part c. includes f1ret1y, a review of the literature

;of fish—sca]ee hav1ng epecial reference to the relatlon between
lscale—ﬂharacters and taxonomic ident1ficat1on and secondly, a
discuesion on the application of 1epidolovical diagnostica to
1tbe'identificatlon and classiflcation of the South African Hetero~
| eomata, 1n the 11ght of & uetailed etudy of scale-charactero in
the group, as well as the statement of certaln general conclusione

'arr1Ved at ae 8 result of the etudy ae a whole.



A, GENERAL PART



_l; fﬂétegial. :

'”’The material”is*derived from‘two'ﬁain:sourcce; vize,
_(i) the South African Museum Collectlon of Heterosomata, and
”(ii) the Government Marine ourvey Collection, ‘now held by the
Fisheries Survey Divieion of the Department of Commerce and
Industries.' o '
| | The other sources are the follow1ng, (iii) ‘& number of
_type and other qpecimene in the British Museum (Natural Hlstory)
'wand (iv) one epecimen in the Albany Ius eum, Grahamstown.
(i) " The South African Museum Collection, access. to which
‘was kxndly granted by Dr. K. H. Barnard, A531stant Dlrector
and Keeper of Fzsh and Marlne Invertebrates, 1ncludes “the

following apecmes.v—

R PSettOdeB erum i - 8 few epecimens.

'Pseudorhombus argius - . one specimen of P.. gndereogi, Gilehrist.

_________._......_..._..—-—-—-——-——————4-—-

'f>Pseud0rhomqu natalensis - type and other specimens.‘

'C1thar01des macrolegis - type and other spec1mene of Arnoglossu
| macrolepisy Gilchrlst. A ,f_
- Arnoglossus ‘¢ apeneig topotype and other cpecimens.

o Crossorhombue valde-rostratus - speC1mens of Platoghrys dimor-

phug, Gilchrlst" also nine specimens, largest 70 mm., of -

latophrgg gzand eguama, Gilchrist. .
ChagcanoQSetgg ;uggbrig spec1mens of C.gilchristi, Von Bonde.

Pgrall htnode glgoen51§ - 4type specimen. x

Syna pturich hya kleinl varlolosa - type and one other specimen
~of Syns gtuga melano ter ’ Gilchrist, and type and other -

-specimens of Solea ca ensis, Gilchrist.

AuStrog gguS'pec’orali - ‘two sin1atra1 Speclmens.

Auetroggggggs m1cr_;_plg - @& number of spe01mena, 1argest 750
" . . 1n length. f‘ ' - ‘ '
arnerdichth s fulvomary gina - type and other specimens of

Soles fulvomarzinata, Gilchrist.' |
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Dicologoglossa_cuneata - type specimen of Solea cleverleyi,
Gilchrist.

Soleg bleekeri -~ type and other specimens of So;éa,turbynei,
@Gilchrist. | | |

Synaptura marzinats - type and otber'Specimens of S.ciliata,
| Gilchrist.
Zebriag‘(PSeudggaogiaQ regani - type and other specimens of

§jnaptura regani, Gilchrist.

Coryphaesopia cornuta barnardl - specimens of Synapturs_cornuta,

Gllchrist; and of Aesopia cornuts, Kaup.

Heterdmycteris capengig - opecimens of Achirus capensis, Bou-

lenger.

- Symphurus vafieggtus - type and one other specimen of Aphorigtis
variezate, Glilchrist. ’
Cynoglogsgusg gilchrigti - type specimen of C.brachycephalus (nom.

preccc.Bleeker), Gilehrist.

Arelia attenuata - type'and other specimens of Cynozlossus

‘attenuatug, Gilehrist.

Trulla ¢apengis - vspecimehs of Cynozlogsug capensis, Boulenger.

Trulls microphthalmus - specimens of Areliscus microphthalmus,
Von Bonde. - |
Areliscus marleyi - topotype and other specimens of Cynozlossus
| marleyl, Regan. | | | S
Areliscus ecaudstus - typevand other épecihens of Cynozlosgus
N ggggggggg,_Giléhrist.
Paraplazusia marmorats - type and other specimens of Plagusia

mermorats var. africana, Gilchrist.

(i) The Figheries Survey Division Collection includes

- the following species: -

Pseudorhombug_arsiug - a number of specimens, largest 240 mm.
in length, of P,russellii (Gray). |
Pseudorhombus_natalensis - seven small specimens, largest 135

mme
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166 mm., of C. dimorphus (:

~Von Bonde end Q;mggglgjg,J
Lasope pizromaculatus - type a ,]
Laecops natalensis - & few specij

of_Legbdopsetts kitaherge
Lacops pectoralis - type end o

in length, of

in léngth*’of

Narlewila bicolorata - a large | N
m;__gl_qm Von Bonde sy both males and females.

Llrgest msle 170 mam., largest femele 16C mm. in length.

E#I!lizh&hﬂﬂsa_nlxgggaig - two apecimexs, larger 420 mm.
&nm;zig_ﬂ_lggggngig - type and two other specimense, largest 170

mm. in length.

‘ ’ - a aingle specimen of Solea
ummzimnxa_klsinl_xmm;

mglgngnjgzg (Gilchrist); numerous specimens of all sizes

of Jolea capepala, Gilebriat.
| Lo - @ very large range of specimens,

including four sinistrsl ones, varying in length from

. T e——— )




- He ter omycteris cape nsig - numerous. Spec1mens of 811 slzes, 8

».ngphurus var 1eg§tus - a few specimens, largest 85 mm._in length.

‘fsznoglossu dugbsneng 8 - two speclmens, 125 mm. and 154 mm.

'"anoglo sgus hunteri_- type specimen, 78 mm. in. 1ength.v

' Arelia sttenu ;g - numerous specimens of CVnog105301des attenuat~

13

| '50-'580 mm. A number of specimens 1abe11ed Synapturg
' pectorslis, Ksup.

f'Augtroglgg gug microlegig L very lsrge range of specimens

largest 1025 mm. in»len zth. A number of - speCIme:s labelled
Synapturs microlepis, BleekerL :

}' srnardicgtgxs fulv Aargigata - a few specimals oi o;ea fulv -

!:gi Eg’ GilChrlato -

Quengelia ccellsta - type Specimen of So;eg guegrl ella

Von Bonde, 108 mm. in length.‘

‘80 lea_blee keri - numerous specimens of 811 sizes of S,turbyne;,

Gllchrist, largest 120 mm. in 1ength,, one specimen
| labelled Solea imgs ry Bennett, by Von Bonde, 160 mm. in
: 1ength.

Syna gtura marg;nata -' tWovspecimens'ofzgjnantursvcilieis;

 Gilehrist.

ZebrlssgPseudaesogi l~reg§ni - number of specimens, largest
140 mm., of Zebriaq regani (Gilchrlst).

"Coryphaesopia cornuts barne ardi - a few specimals, 1argest 150 mm.

f'of Aesonia cornggg, Keup.v.

“vAchipug msrmorstus - e single spe01men of Pardachiru marmorstus,

(Lacepede), 260 mm, in length.

' few specimens of Achlrug capensis, Boulenger.v

Symphurus. o¢ e;l gtus - type and one other specimen, lsrger 105 mm.
‘in length. - ' o N ‘

Cyno glosgus gil hristi - numerous specimens, 1ergest 156 mm.

- injlength; a few specimens of Ce brachyceg alug (nom.

. preocc, . Bleeker), Gllchrlst.

‘ gg,(Cilchrlst),,largest 225 mm.
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- Irulle capengig-s‘s‘greet-yarietyiof Specimens>of sll'91zes up
| to 400 mm.

Two specimens labelled_Arelisc
(Ksup).

cue _capensis, -

Trulls mic ropht elmus - numerous specimens of all sizes, largest

350 mm._in length.p Type and other specimens of Arelis__s
micro ht almue, Von Bonde. '

Are;igcus marl_x*v-. a few Specimens, largest 250 mm.

Areliscus ecaudatqg - s few specimens, largest 140 mm. in length,
of A .nata;_nsls, Von Bonde.

(iii) Samples of scales were obtained from. the following
specxes 1n the British Museum:'-” |

Arnog;ossus dg gleigg; Trichopse;ta dalggeigh Von Bonde.

Paratype Specimen, from which only 8 few lateral line scales

from the ocular side were svsilsble. »
Arnog; gsug microphtb almyg - Lgeogg micropht g, Von Bonde.

Type qpecimens, from which only a few scsles from the

ocular 81de were ava1lable.

V_Sams is ornatug ~ type specimen, from which scales from both sides
L were procured. '

va_phurus strictg_ - scales from both sides were obtained.

yg glossus lidg - scales from both sides were obtained.

(iv)-- A spe01men, named Synapturs barnardi, was ‘made

_aveileble for exsmlnation through courtesy of Dr. J. L B. Smith,

vHonorary Keeper of Fishes (and namer of the specimen) and Dr.

o Hewitt, Director ofrthe~Albany-Museum 'Grahamstown._

The great majority of the. spe01mens composing the material
were procured during the course of ficheries angd. msrine biologi-

cal surVey 1nvestigstions on the West, South, and Eest Coasts of

- the Union of South- Africs (including Delsgoa Bay) by the follow-

_ing survey vessels: = 1887-1906, FPieter Faure", .1920—1929,
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'"Picklp"; 1931 and subsequently, "Africana". No apecies new
.' to eclence hevn bnen found during the "Afrlcana" survey up t0
the Dresent time, but large numbers of specimens of establlsbed
gpecies have been added to the Fisheries Survey Divislon Collec-
tion of Heteroaomata. L 1 *»;- . . |
Some few spec;mens ﬁé?étbeén'added thrdUgh the,gopd_dffices'
of 1nteéésted private.donors, and the single.épecimen of Synap-
,___g barnardi wes procured from a rock-pool at Great Fish F01nt».'

by Dr. J. L. B. Smith ‘of Rhodes University Collpge,Grahamstown.
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2. egid gical Termin ; 2y and Techgigue.

(a) Terminologz _ , . v
As great dlvereity of terminology exiete witb regard to

 the different etructuree of ecalee, this eynonymy, with explenaa
'tory notes, ie given to indicate the terms used in this paper.
| The eide of-the scale nearest the body is . called the inferior
eide.v; The exterior or ugerior eide 1is the sculptured ﬂidp.»-
lThe exterior aurfaCe of scales ie marked w1th numerous, more or‘
_lese distinct, relieved 11nes, concentric, or nearly 8o in most
:ceeee, w1th the scele s mergin. : Tbey are. variously known as
ennul;»(Esdelle),_gigggli.(Cockerell),-gtg;gg,vfibrillee, conceg;.
tric rmgeend g_r'___'_th-ring'. ‘Such linee are called g _lgc_g_l_
‘in this paper (Plate I,C.)% ” | |
For the ‘common centre of the. c1rculi, usually rather

tposterior to the centre point of the scale, tbe term focus,

adopted by Cockerell, is used here (Plate I, F.). It has also

been called the centre, centrum centre of growtb, and nucle 18 .

Concentric»with the circuli are bende or zonee, which are
'here termed'ggggll_(Plate I,A.).‘.They;erevusuelly darker than
'~therepace-betweenAthen and'heVe been:viewed es'zonee in which
"-the circuli are“cloeer'together,' They appear in numerous cases
'to be regions in which tbe regularity and continuity of the

circuli,have beenvinterrupted.v They are variouely known as

o annuli, peronidia, & nnualé ;_gg, winter-bands, and gzrowth-rings.
| | Radll, ae they are decignated in tbie paper, are lines )
usually found on the enterior region of the scale, perpendlcular
-to theﬂcirculi, d1rected from the focue to therecale s margin

~and usudlly increasing in numberbas,the'latter 1e approached.

- They have been known as gzcoveg,'rediating:grOOVes,ﬁgtrige or

‘bage;-gt;ige, cenal cul y and radii (Plate I, Re)s |

. The outer edge of the scale is called, in thls and other
‘.pepers, the ggglgge~1. It has been termed the _;ﬂgi_, and this

_term is alco utilised in this paper (Plete I, P )




In the scales of many species the posterior part is found
to be wholly or partly covered with gpineg, barbg or teeth,
The term §giné§ is used here. They have also been called

denticles, gpinules, end cilia. (Plate I, Sp.).
The scales of & great meny fish species may be divided into
four well-marked areas or fields. They are referred to in this

paper as the gnterior field (Plate I, AF.), or that portion

covered in the gcale pocket and directed towards the head df

~the fieh; the posterior field (Plate I,PF.), or that part oppo-

. gite the anterior field and in ctenoid sceles wholly or partly

covered with spines; snd the lateral fields (Plate I,LF.), or
those areas, usuallj triangular in shape, on either side of the
scale. In connection with areas of the scale surface the

‘terme apical and basal have been used for poéterior and anterior

respectlvely, hence the terms, bsga ; gtrlae (radii), apical
enticleg (spines).

In very meny ctenoid scales and very comionly in the majority
of ctenoid flatfish scales, the gpines gshow a greater or less

(sometimes obscure or abeent) degree of regular alternation.

TEXT - FIG.1.

The spines may be differentiated into primary (méjor) and

secondary (minor) series.. The primary series of epines have

~ their bases further marginal, i.e. more posterior, than the
secondary épines. : Eacﬁ pair of primary spines'hss a secondary
spine lying between them. The first; i.e, the marginal or most
posterior, series of spines is the first primary_or major geries.
Fig. 1 showe an ideai arrangement and the letters P;and S repre-

gsent primary (major) and secondary (minor). Thus:

(1)
P e spine of the first major series,
S (l) 1] 7" 1 n: " minor 1) ’ \
(2)

F A " " " sgecond mgjor "
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(2) ‘
S(a)a spine of the séecond minor series,

s N
t # n " ] minor "

The spines of the major series therefore all 1lie in the same

pos tero-anterior radiel lines. The spines of the minor geries
also lie in the seme postero-anferior fadial lines but these

are alternately intermediate to the major postero-anterior redial
lines. 1In the posterior field shown in Fig. ‘1, there are there-
fore 3 major series and 3 minor series of spines.. = As the
posterior field thins down towards its lateral margins the
numbers of series of spines become PPdUCed. In the example given
the major and minor geries are reduced to 2 at the lateral
extremlties of the field. In this paper the term major is used

for primary and minor for secondary.

(b) Technique. |

The methods of scale collection, preparation,“examination
and photomicrography emoloyed in thisdstudy follow normal modern
practice and tbe introduction of original technique at any point
in the complete procesé was oot found neceseary.

The scales Covefing the body of_a.pariicular flatfish vary
considerably in form in ddffereht regions of the body‘both ocular
and blind gides, but a typical form for each perticular area 7
is readily ?ecognisable. After considerable study of the scales
from every part of the body both ocular and blind eides, in
numerous specimens of many of the South African species, the
following scales were finally selected a8 being adequately

representative of the lepidology of a particuler species. -

({) Ocular side. |
A scale away from the lateral line. The typical scales

of this category are found about midway between the lateral line



" be cleaned are placed in the ammonia or'washing-eoda bath for
‘about five minutea. "4Cycloid'acalee were quickly.cleaned by
placing one or two from the firat bath on the ball of the index
finger and rubbing this finger w1th the thumb. Ctenoid sceleg
could not be treated 1n this way as the epinee were mutilated.
Practically all the adhering epithelial skin becomee detached
. in the firet bath but atubbornly adhering scraps of skin have’
to be removed under the solution 1n the bath by ualng a diseecting
'microacope and & pair of dieaecting needlea. When clean the
scalee are transferred to the alcohol bath for about five minutes.
 The scales are mounted dry ‘between two thin vlass slides.
Two glaas slides are bound together at one_end with a. atrip of
gummed paper, opened out flat 1ike 8 book, the clean scales from
the alcohol bath p]aced in poaition on one e11de, the other elide
folded over on top, beld firmly together and. the other end bound
with & strip of gummed paper. White gummed paper was used in
" order to provide the nececsary inscription space without affixing -
a apec1a1 label for this purpose. | i |
Scales mounted in Canada Balsam are practically useleaa
for 1epidologica1 examination since. they become 80 tranaparent
as to be almost inv1aib1e. o
For each species two alidee, ‘one ocular side and one blind
gide, were made.v On the ocular eide slide the acales were arrang-
ed in three groups, viz., ecales independent of the lateral line
to the ‘left, 1ateral line: scales .in the centre, and scales adja-
‘ cent to the 1ateral 1ine on the right._. ‘ |
B Microecopic examination of tbe acalee wae moetly effected
by means of the mdinger Microprogector manufactured by Leitz-
Wetzlar. In ‘the cage of sma1l acales a 16 mm. (x 12) obgectiVe-:
in combination with eyepieCec of varioue magnificatione was used,
and, if‘ the scales were too- large for the field of' view available
‘with this obgect1ve, a Summar lens (F/4.5, lCO mm. focus) was

brought into use.Measurements, as & rule, were made directly on




the projected image but in some ingtances micrometer eyepieces
(5 mm. divided into 50 parte and 5§ mm. divided into 100 parts)
were utilised. To procure most of the original drawinge the
projected images were traced.

A very large amount of photographic work wag necegsary and
involved several di fferent types of technique.

In copying figures from published works and making duplicates

of original drawings, two methodes were employed: -

a. By the use of a Reflex Screen negatives were procured
on Kodaline Slow Paper and contact -pointe taken from these.

b. By the use of the Leitz Universal Copying Apparatus,
incorporating a Leices Miniature Camera, 24 x 36 mm. negatives
were procured on Gevéert Positive Film (Speed 19 H. and D.) and
enlargements made ffom these with the Leitz Focomat Enlerger.

Photomicrography was both speedy and simple by employing
two methoda: -

a. By the use of a8 9 x 12 cm. Leitz "Makam" in conjunction
with a Leitz Microscope and Leitz Carbon Arc-Lamp ag source
of 1llumination. Photographs teken on Agfa Extra-Rapld Plates
(Speed 270 H. and D.) giving exposures of % to 1/10th of a
second.

b. By the use of the Leitz Microscope in combination with
the above-mentioned copying equipment and e Leitz uicro Arc-Lamp
(Fointolite) as source of illumination. Photographs on Gevaert
Positive F1m giving exposures of 1/8th of & second.

All printe were made on Kodak Bromide Paper (B.G.4.)




_ 3;eNotes on Meagurements, et'.‘

The diegnostlc description of a fieh 1noludes the proportionel
'comparieon of certain body and parta of the hody meesuremente._

In the case of flatflshes the p01nte between which the reouisite
measurements, which are alwaye taken in a etraight 1ine ag if
"with a pair of callipers and not round the curve of the body, are |

the following. -

‘ (i) The disténce.betweenrthe_tiptof‘the iower'jaw and the;
_extremity of the“longeet'candel'ray orvreys,'ie'the”totEI“;gggﬁh'
of the fiéhi In this paper, when theisiZe of the fish ie aiven ,
in millimetree or inches, the total length is the measurement
denoted. | o I

(i1) The meaeurement between the tip of the 1ower Jaw and
the poeterior extremity of the bony operculum or gill-cover, is

the leng h of‘ the head.

(iii) The ;ﬁg~g_gg_the body 1 the greatest depth without
"the marginal fins.v Sometimen the bagee of theee fine are covered
with scales on the ocular side, end in such inetancee the meagure=
' ment i taken on the blind eide.

(iv) Zhe length of the £i ; whlch ie measured between the

,tip of the lower Jaw- and the baee of the caudel fin,‘is compared

with both the. depth of the body and the, 1ength of the head. |
(v) The distance bétween the tip of the cnout and the. vertical

through the anterior border of the foremoet eye, usually the

_upper eye, 1s the len gth of the enout.

{vi) The dismeter of the eye refere to the horizontal or

: longitudlnal measurement of the eyeball iteelf and not to that
of the orbit. e ;_ |
C{vii) The dietence'hetween'thefinner borders of the eyeballs

- is the interorbital width or interocular =g§ ~In gome inetances,

 the eyes are seperated by a flat or concaVe space bounded by &




efpairjof ebarp'rldgee_forning the inner'walls‘of ehe orbits. ”xn
leuch eaeee,'the distance‘between'theee two‘ridgee is measured. -
(viii) The size of the mouth 1n denoted by giving the posi-
'vtion of the pOeterior end of the maxillary in relatlon to the

lower eye. The length of the maxil lary ie the total length.of

the upper.jaw, measured on. the ocular eide'normally unl‘esQ stated
otherwise, and is the distence between the anterior extremity of
the enout and the poeterior end of the maxillary. The premaxil-

lary and maxillary areé therefore both. included.v

(ix) The number of g__; g_in the later al line ia oounted,_l
_'either 1n the lateral line 1tse1f or Just above the 1atera1 line,

from a point Oppoeite the upper cngle of the gill-opening to the
- base of the caudal.A in caeea where the number of poree in the
lateral line is less than the number of scelee, thie fact is atated
. ac a general rule. The number of sca]ee betwaen the’ lateral 1ine

v_and ‘the middle of tbe back, or between the median lateral line
'A_iand the dorsal or ventral lateral linea, in traneveree eeriee,
ie counted in en oblique row.b' _ . ‘ o

(k) When it is- etated that the _gggg__gggggc 6 d¢ twice ag-

deep ae long, thie means that the 1eaet depth of tbe muscular

- part of the tail ie-twice as greatraa its length. ~The 1ength
is the diaﬁance between the 1line joining'the 1ast'raye of the
v doreal and anal fine and the poeterior part of the peduncle.
| The length doea not 1nclude the basal part of the caudal fin 1t-
:aelf, ag' thia may be covered with scales “'_

The diagnoatic deecription of & ecele includee the proportion—
al meaeuremente of ite var1oue pert ’ In order to clarify the .
’}terms and meaeuremente used in thze paper it is neceseary to

'definelthevpointe between which the-meaeuremente are taken.

TEXT-FIG. 2. -

In the above figure_certein points are indicated, viz.,
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'anterior'angle (aau),'nosterior angle (pa.) and focug (f.).

The anterlor breadth is meagured between the anterior englee

(from aa. to aa. )y but when these are not well marxed, the length
of ‘the anterior margin (ab) of the gcale ic. taken.,-‘

“The poaterior breadth lies between tbe poeterior anglen (from

pa. to psa. ) The anterlor 1eng;n ie meacured along the median

poetero-anter1or axie of the scale between the line joining the
posterlor angles and tbe 1ine Join1ng the anterior angleg, or,
when the anterior angles are very rounded and obscure, between

the. first-mentioned line and . the moet progecting point of thef'

»anterior margin. The total lengtg of the ecale ie tbe dletance

along the line uued for finding the anterior 1ength from the -
same anterlor pointe mentioned above to the extremlty of the

longest epine in tbe median section of the poaterior field, or,

 in cycloid acales, to the most progecting point of the poeterior

 margin. The paximum breadth of ‘the acale 1g .the greeteet dzetance

between the 1atera1 margins. The poeterior fleld is referred to
ag deep or largze ,and the measurement is the dietance from the
extremity of the longest epine 1n the median eection of tbe poe-

terior field tot.he centre of tbe focun or, in cycloid ecalea,

"~ the diotance frcm the most progecting point of ‘the posterior -

',margin to the focus measured along the median axie.: In this paper

the measurements defined above are expreesed &g percnntagea of

each other, ueually the shorter as a percentege of the 1onger.
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4, Blblioggaphlg 1 Noteg._

~ The publlcations 11ated in Part I of the szliography
'"_(vide Section D) for the most part comprise only those papers
having special reference to the question of the taxonomic |
value ano utllization of scale cbaractere The 1iteraturei
review 1noorporated in this gtudy - (vide‘SectionAC.l) deals
vexclu31ve1y with the papers listed in the above-mentioned partr
bome few of the papers listed in Part I have not been
seen - these are. marked with agtericks - ~ but due to their
'importance have been 1ncluded to aGSISt future workers in lepi-
dology. | B | '_‘ ,
o Publicatlons consulted as guidea to the literature
on flatfisbee in general, fi h scales and flatfish acalec
in particular, are the following. - '
. a. Zoolo:ical Record. Plsces. Zoological aoclety
-_ 'of London 1864-————»up.to date. 7 v _
b. A Bibliography of Fishe by Dean. Amerioan Huseum
: .of Natural History, Vols. 1l-~ 3 1916, 1917 and
1.923. : .
¢. The Genera of Flahes, Parts I - 1v, by Jordan.
. Leland Stanford Junior University ﬁubllcationa,
' UniVeTQIty Series,, 1817 - 1920. - o '
"d.‘A Classification oi Fisheg, by Jordan. Stanford
: University Publicatione. Biological oC1encea,
VOIQ 3 NO. 2, 1923. . .
e Biological Abstracts, Vols. l-—4>up to date,
-1926 - 1936. - v ' . ,

In Part II of the Bibliography is 1isted all the

. papers dealnng with eouth African Heterosomata issued in South

'Afrlcan scientiflc pub]ication y SinCP the 1nception of Govern-
,'ment aided marine biological research in this country 1n 1895
:up to the present day. The method of grouping the. papers
.unger. the beadlngs of the publlcatlons in Wthh they appear is
‘adopted in order to facilltate reference..'

In compillng the eynonymy of each ape01es an’

'attempt hag been made throughout this study to make th1s as ‘r
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complete ag possible without including non-essential references.

- Particular care has been taken not to omit the papere on work

done  on South African Heterosomata by South African investi-

Zatore.
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the. left eye in dextral forme and that of the rlght eye
in sinletral fbrms, alwaye dorsal, one or(two post-cleithra
on each e1de, ribe preeent. ' Vl‘ “: o
Ati). Eyee on the left gide (except in revereed exampleo),_
‘nerve of the right eye alwaye doreal, ~egg with a
'elngle oil-globule in the yolk . . .II BOTHIDAE.
’,(ii) Eyee on the rmght eide (except in revereed exemplee)
| nerVe of the. left eye always doreal, egg without
011ez’obulee ¢ d e e e .-III PLEURONECTIDAE
| b. PreOpercular marvin not free, hidden by tbe ekzn and
"scalre of the head lower jew never prominent, nasal _
organe symmetrical in poeitlon, Optic chiasma dimorphic,
the right or the left nerve dorsal without reference to
dextrality or;einietreiityj no poqt~oleitbrum* no fioe,

(1), Byes on the right eide .... 1v. .aOLEIDAB.

© (i1).Eyee on the left- side ..., V. CYNOGLOSSIDAE.

“Family I. PSETTODIDA E.

Eyee on the right or left side; optic chiaema dimorphic.

Doreal fin not»exteﬁdiﬁg fofward;on.the head, tbe ehterior raye .
~spinous§ ePelvic'fioS'heerly‘eymmetrical, thofecic, eaoh of a
;spine and 5 eoft-raye._'Moutb'lafgé terminal, with straigbt
'cleft, 1ower Jaw prominent J8W° and dentition equally developed

_'oh both sides, mex111ary with a well-defincd supplementel bone-

teeth. etrong,} palet1nes toothed. Urohyal normal, the lower ,_'
edge scarcely curved. PreOperculum with free margin.’ Nagal

organ of - blind elde ecarcely higher.than the other, olfactory

Qlamlnae numeroue, radlating from a rather short central rachi
| Vertebrae 24 (10 + 14), precaudal parapOphyced downwardly
directed and unitedvto form cloced haemal erches. - Two poet-

'cleithréth‘eooh'éide, pectoral radialo well developed.

A eingle genue from tropical Sea
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v (i) PSETIODSS.

Pgettodeg, Bennett,1831, Proc .Comm,Zool.50c.,(12),p.147; Glnther
1862,Cat.Fieb.Brit.Mus.,iv,p.401;Barnard,1925,Ann,S.Afr.Hua.,
xxi,p.383;Norman,1934,uonogr.Flatf.(Heteroeomata),i,p.S?

Sphs gomgorug, Cope,1869,Trans.Amer.Phil.Soc.Pbiled.,xiii,p.407.

Body ovate or rather elongate, not greatly compregsed.

Eyes separated by & flat, scaled gpace of modefate width, the

upper placed on the dorsal gurface of the head. Houth large,

the 1edgth of the maxillary more than half that of head. Teeth

etraight or curved, pointed, some of them with barbed tips; 1in

2 or 3 series in both jaws, thoce of the inner row larger, '

depressible, those of the outer row fixed; a small patch of

teeth on the vomer and a single row on each palatine; patches

of teeth on tongue. No glll-rakerg, but gillearches with 2roups

of teeth; lower pharyngeals very narrow, slender not united, each

with 2 (or 3) rows of slender curvéd teeth, those of inner row
larger. Mogt of the soft-raye of the doresl fin and nearly

all those of the anel brenched, not scaled; a low scaled shesth

at bages of doreal and anal; tip of firset interhaemal spine not

~projecting in front of anal. Pectoral fine esubequsl, middle rays
branched, Scales rather small, adherent, with fine diverging
radii and finely crenulated margine. Lateral line well developed
on both sides of the body, with a low curve above the pectoral
fin; no dietinct supratemporal branch; tubules branched. Vent
nearly median, just in front of anal fin; geveral pyloric appen-~
dages. |

One epecies found in South African waters.

1. PSETIODES FRUMF] (Schneider).
(The Adalah).

Pleuronectes erumel,Schneider,1801, %n Blgcg,?get.ﬁggtgz,p;igo.

Hippoxlossue erumei,Cuvier,1829,R.Anim.,ed.2,1i,p. ;RUuppell,
18304Figche Rc%hen Meeres,p.121;Cantor,1850,J.Aciat.Soc.
Bengal,xviii(2),p.1198;Bleecker,1852,Verh.Batav.Gen. xx1iv,
Fleuron.,p.13. _

Pleuronectes nslaka,Cuvier,1829,R.Anim.,ed.2,11,p.340.
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pog1o; dentex, Richardson,1845 400l."Sulphur", p.102; 1846,
15 Rept.Brit.Assoc.(Cambr.,18455,p.278.' I -
pozlossue orthorhynchu sRichardson,1846,16 Rept.Brit.Assoc.

Hippozlossus goniographicug,Richardson,1846, tom.cit.,p.279. ,
-Pgettodes erumei5Gﬁnther,1862,0at.FishiBrit.§5377153p.402; Playfair
and Gﬁnther;lBGG,Fish.Zanzibar,p;112;Bleekér,1866-1872,htlas
Ichth.,vi,p.4Pleuron.pl.i,fig.2;Kner, 1869,Reise"Novara",
Zool., 1,5,Fische,p.282;Klunzingér,lB?O,Verh.zool.-bot. v
. Geg W en,xxi,p,570;Day,1§?7,FisbsIndia,p.422,pl.xci,fig¢4;
Saville-Kent,1893,Great BarrierAReef,p;297,pl.x1vi,fig.5;
Barnard,1925,Ann.S.Afr‘ﬂua.,xxi,p.383,p1;xvii,fig.l;Norman,
_1926,B101;Res."Ehdeavour",v,p;221;Norman 1927,Rec.Ind.Mug., -
- XXix,pe8,fig.1;0shima,1927,Japan.d «Z001.] ans.Abs tr.,
- 1(5),p.178;Weber and Beaufort,1929,Figh.Indo~Austral.Arch.,
. V,p.97,fig.24;McCulloch,1929,Mem.Aust.Mueo ,V,p.E?G;Wu,lQI‘}B, L
© Theé;Facult;Scithiv.Paris,A;244(268),pt73. T
- Spago orus,erumei,CO‘engGQ,Trane.AmerfPhil.Soc.Philad.,xiii,p.407.

Pgettodes gpniogragg‘cug,Bleekef,1873,Ned;Tydschr.Dierk.,1v,p.130;

o TEXT-FIG. 3.]
D.50 -56; A.34-43; P.14-16; L.1.68-76. '

-Depth of body 2'5]"1:0 Qé_in tbe’léhgtb, length qf“béad33é;po
3%. ‘Snout as long as or a 1ittle longer thaﬁ eyé,'diémeter of

which ig.&wlyouhg)_to 7‘1n 1eng£hf6f head andlgreater‘than inier-

| ,oﬁbitaiIWidth._ Maxillary extendiﬁgito well beyond\posteridrv-
edge of eye, length l% to?1%;in‘that of head; length of lower jaw
) 3%‘ to 44 in that'ofrfiShr(witbout‘caudai){ ' 68 to 76 écaleé_in -

a.longitﬁdinal,éerieg ébove lateral. line, 22 to‘28.between latersl
line and-middle_of,back,.32:to 38 roﬂndlcauﬁéi péduncle, Origin
' bf”dorealgaDOVe—or é‘littlejbehind"leVei of hinder edge of lower
eye. Pectoral 2& t6>22,1h 1eng£bVof4head;f;Céudal wi th 17vra§é
(15 bfenéhedi,.ﬁrunqéiévor dbubie-tfun@ét§§ -caudal peduncle
.deepef'tﬁan long; 'Brbwnish or gréyiéh,.eometfmesfwitbffOur brOad;;
>_dark tranavérse‘bars; body SO@etimes-with.smail}scattered whttéf
.:sﬁbts;"dbréal,-énai!and‘postefiér.paft of’¢aﬁdai'darker,_the a
 :caudé1,é6ﬁétimésiw1tha dietih¢t blagkish bénd‘poéterionly; |
”peciéraifﬁithvamall dérk'épots; Blind eide_wbitieh¢_.'
. Length: Up to 600 mm. - - o
| lDigtfibutioné' Delégqa'Bay.v’. -
Leptdology, (Plate II, fige. 1, 2.).

 cha;és "primitively ctenoid" on both sides of the body,

ratherxsﬁall; adherent, reguiar‘in arréngémeht; 68 - 76 scéles
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in the lateral line.

a vcular side = -indenendent'of: heol.l.

Broadly oval, anterior anglee very widely rounded, anterior
' margin markedly and eVenly convex, finely scalloped, scallops
numerous, 30 - 32 lateral marg1ne markedly and eVenly conVex,
anterlor length 70 - 75% of - the total length, anterior breadtb‘
104 - 108%‘of the anterior 1engtb, poeterlor breadth 72 - 78%

'[‘ of the anterior breadth. Scales as ‘a rule broader enterlorly

- trlangular, coVered with cloue—eet circuli.' Posterzor field of

‘_;llne as deccrlbed above, except thet the lateral margin edgecent

. than posteriorly. ’ Focue very small but well-defined, posterior

in position, about l of total length from posterior margin. '

Anterior field very large, radii rether widely divergent from |

the focue, continuous, fine, smooth, well-deflned, rather Rumerous,
:incre351nz in number from about 6 - '8 near the focus to. about

1}30 - 32 at the anterior margin. : Interradzel eirculd close-get,

ctreight or nearly 80, contlnuoue. Lateral flelde smell, roughly’

'vmedlum size, ornamented with 14 - 20 well- def1ned, elightly
’vunduleted and laterally crenulated ridgee radiating from the

-focus..' The poeter1or margin ie finely erenulated or produced

~into a number of small progections. Each r1dge extends to the
- tip of & proaeotzon or crenulation, thus giving 14 - 20 such
"proJections or crenulatlone along the posterior margin. Ag. no
| true spines are present and yet tbe posterior margln is not
emooth, the scales haVe been termed "primitiVely ctenoid."‘

'AdaaCent t the 1,;

Similer in all respecte to ecalee away from tbe laterel

“to the 1ateral line 1is usually rather f]attened ana not so markedly
convex. |

Lateral line.

More or less pear-shaped, ‘broad anterlorly with widely rounde:
.'enterior engleo, narrowed posteriorly,_ Muciferous canal median-

1y symmetrical, starting ae a narrow gap in tbeepOSterior margin,
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whicb continues narrowly for some distance towards the centre of
~the gcale, and then swells out into un oval or 01rcular form;

‘beyond thie the canal contlnues as & wide short depre481on in

the scale surface, ridges absent. v

A 1;ng g ide - independent of the 1. ;_

Oval, sllghtly .more elongated than typical ocular side

gcales. Lateral margine less conVex than 1n ocular side ecales.

Anterior length 72 - %% of the total length, anterior breadth

72 - 75% of the anterlor 1ength, poeterior breadth 98 - 100% of
tne anterlor breadth.; Anter10r-f1e1d somewhatvreduced in size,

radii fewer, 18 - 22 at the anterior marvi - Posterlo; field

'reduced in 51ze, ridges and crenulatlons fewer, 10 - 14,

There are’ no eigns of annuli.‘
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~ Fami l‘y II. _BO‘IHIDA E

zyee on the left eide, except in revereed examples in certain
speoies, optlc chiasma monomorphic, the nerve of tbe right eye
alweys dorsal. Dorqal fin extending forward on the beed at leagt
 to above tbe eye*} all the- fins articuleted.' Eacb pelv1c fin of |
.6 orvfewer reye. Mouth terminal, with ‘the lower Jaw more or legs
prominent;' max1llary without a supplemental bone,v palatines i
"v‘_toothleee. Lower edge of urohyal deeply emarginete, 80 tbet ﬁhe"
'bone appeans forked., Preoperculum with free margin.v Naeal organ
'_:of blind ‘eide near edge of head._ Vertebrae never fewer than BO.V
On each side ‘one or two poet-cleitbra,’ pectoral radiels preeent.
Ribe present. ngg with a eingle oil-globule in the yolk.

Two subfamiliee repreeented in eouth Afrlcan watera.

ynopgis of _the South African Subfemili o8, i

_A.:'relv1c flne generally ehort-besed, but ‘that of the eyed side, .
.1f somewhat =xtended, never with the anterior ray much in
";_advance of the firet ray of that of the blind eide; pelvic
fine supported by the pelvic bones ‘and e1tuated behind the

cleitbra, either symmetrical or with tbe fin of ‘the eyed side

nearly median in pOSItiOH,_ caudal vertebrae without trane-

verge apophyeee e e e .", . A. PARALICHTINAE.
- ‘B Pelvic fin of the blind side ebort-baeed, “that of ocular eide
o elongate,’ extending forward to the urohyal, supported by a

'cartllaginoue plate placed in advenCe of the cleithra, its

fanterior ray well in advance of the first ray of thet of blind
‘eide, caudal vertebrae with well-developed apophyuee ‘v . e
e e e u oo v . .B. BOTHINAE., -

| Subfamily A.. PARALICHTHINAE.»
_Characterc ae given in the above eynopeig. TWO genera found

in SOuth African waters.i
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gey to: the South African Genera.

a.'Pelvics subequal and subeymmetrical .« . (ii) Pseudorhombus,

b. Pelvics more or 1eessubequal, ‘that of ede side median . .. . .

i ; . . g‘} o0 o w e s .(111) Citharoides.'

(11) PSEUDORHOMBUS .

'Pgeudorhombug, Bleeker,1862 Versl.Akad Wet. Amsterdam,xiii,p.426
« . Day,1877,Fish. India,p.422 Gilchriet,1904 Mar.Invent.u.Afr.
ii1,p.8; Regan,1920 Ann.Durban Mus.,li,p.207 Barnard, 1925,
Ann.o.Afr.Mus.,xxi,p.387 Weber and De Beaufort 1929, Fieh.

Indo-Austral.Arch.,v, p.99 Norman,1931 Ann.Mag.Nat.Hist. (10)
- viii,p.597;Wu, 1932 Thes Facult.gci Univ.Paris,A 244(2683
- P.79; Normen 1934,mOno r.Flatf (Heterosomata) y14pe89.
Teratorgombus,ﬂacleay 1882,Proc.Linn.Soc.N.5. W..V{,D.IQG.
Rhombiscug,Jordan and Snyder 1901,Proc.U.S.Nat.Mus. yxxiii,p.379.
. Spinirhombug,Cshima,1927, Japan,J Zool Irans.Abstr.,i(S),p.18?.

. _Istiorhombus,ﬂhltley,1931 Auet Zool.,vi,p.322.

- -runnin65 upwards towards the anterior (8th-~ 12th) dorsal rays;rv

’ Body ova te, compreesed._nyes large; separated by 8 bony
-rrdge. Olfactorylamlnae somewhat. variable in: arrangement and
‘number. Ueually radlatlnv from or arranged traneversely to a.:

;_fairly 1ong Central rachl | In some speciee the rachic is much
f;_reduced<1n-1engtha -Mouth}large, the 1ength of the maxillary %.or
'-fnearly “that of head; jéwsiand dentiiion abéut'edually developed
| on'botb 91des, teeth-moderéfelyvetron and of moderate size, rather
rslender and charply pointed, .more or less en]arged anteriorly, uni-
'Qerial in both Jaws, vomer toothlese.: Glll—raker& of" moderate
" ‘length. or rather long, generally clender‘ lower pharyngeals each _1
’witb numerous rows of minute pointed teeth.' Dorsal fin commenc1ng ‘
_above or. 1mmed1ate1y behind posterlor nostril of b11nd side and
in front of or above anterlor part of eye, most of the rays
simple, scaled on both smde | Tip of firet interhaemal spine
‘feeble, not progecting in front of anal fin.f Pectoral fine unequal,
that oi ocular elde 1arger, middle rays branched, but not prolonged.
Pe1v1c flns short-baned. Scales ctenoid or cycloid.» lLateral
line equally developed on both =1des of body, with a distinct

'curVe above the pectoral. fin, and with qupratemporal branch

| Vent on blind side, in advance of or above first ray of anal

. fin.

: The génué is:repreéenﬁed'by two species in SQuth'AfriCan geag

L
{



Key to the South African**p ieg.

a. Teeth atrong, rather w1de1y Set, ‘eenines large, 6 to -
16 teeth on blind eide of lower Jaw o v 2. argius.

b. Teeth smaller, more or less close-set, not much enlarged
en@erzorly!i ueually more than 20 teeth on blind side_

. Of lower jaw . . o . o e e e ¢ e . .. - 3,. nat_a__]__gns e

2 PSEUDORHOMBUS ARQIUS (Hamilton)
(Large-toothed Flounder).

' 1 uronectes a;g_g, Hamilton, 1822, Fish Gange ,p 128; Hora,1929,

" Mem.1nd. Mue.yixyp«86,plexvii fig-.l 2.

‘Platesgs rugsellii, Gray,1834,111ust Indian Zobl.sii,pl.xc1v,

fig.2;Cantor,1850,J.Aciat.Soc.Beng. ,xviii(2),p.1196.

' Bhompug lentlgln eue,Ricbardaon,1843 Ann.Meg.Nat.Hist.,xi,

pP.495; Bleeker 1852,Verh.Batav. Gen.,xxlv,Pleuron. yD.15.
Plates 228 teata, Rlchardson,1846 Rept.Brit: Aesoc.,(Cambr.laﬁs),
p.278.
Rhombug -arsiug,Bleeker,1853,Verh.Batav. Gen.xxv Bengal,p.?ﬁ. .
Rhombug polys pilug,Bleeker,lBéa,Nat Tydschr.Ned Ind.,iv,p.503.
Pseugorgcmbue g _ruggellii (part),Glinther,1862,Cat.Figh. Brit. Mus.,
ivyp.424;Barnard,1925, Ann S.Afr.Mug. yxxi,p.388, °
P eudorhogzue lent no u ,Bleeker 1865,Ned T&dechr.Dierk.,1i,
184.

_sggeudorhombuq rusgellii,Day,1866 3 Fish.Malabar,p.172;Bleeker,

1866-72,Atlase Ichtb.,vi,p Pleuron.,pl.ii fig.2 Macleay,
1878 Proc.Linn.Soc‘N.g.W.,1i,p 362; Sauvage,1891 Hiet.Nat.-
-«‘Madagaqcar,xvi Poigsg. ,p:473; Gilehrist and Thompcon 1909,

- - Ann.S. Afr.Mue.,vi,p.263 Gilchriet and Thom son,1917,Ann.

- Durban Mug.,1i,p.399; Regan 1920,Ann.Durban Mus., ii,p.208,
fig.1l;Von Bonde,1922 Rep. Fish Mar.Biol.Surv.5.Afr.,ii,
(lQZli,Spec.Rep 1,p.15 Von Bonde, 1925, Trans. Roy.eoc.u.Af;.,
xi1,p.290;Fowler,1925,Proc.Acad.Nat.5ci .Philad. y 1xxvii,
p.204; Oshlma 1927 Japan J.200l. Trang.Abstr.,i(5),p.183.

| ngeudorhombus arsiuﬂ,Gunther,lsﬁz Cat.Figh.Brit.Mug.,iv,p.426;

Day,1877,fish. India,p.423,pl.xci fig «5;Gilchrist,1902,
Mar.Invest S.Afr.,i,p.145;dordan & eale,1907 Bull U.S.

- Bur.Pish.,xxvi, (1906),p.45 ;Snydery,1912,Proc U.3.Nat.Mug., -
- x11ii,p.439; Hora 1923, Mem.Ind. Mus.,vyD. 758 ;Norman,1926, Biol.
Res. "Ehdeavour",v,p.ZBl Norman,1927, Rec.Ind.Mus. xxix,p 13;
Fowler,1228,Mem.B.P. Blshop Mue.,x,p.Qa Weber and De Beaufort,

- 1929, Flsh IndoaAustral Arch.,v,p.105; McCulloch y 1929 ,Mem. '
=.Aust.Muc. VaPe279;Wu,1932;Thes. Facult.Sci.Univ. Paris,A.244
' (268),p.86 Norman,1934 &onogr.Flatf.(Heterosomata) i,p.101,
fig.62; Fowler 1934, Proc.Acad. Nat.8Sci. Philad.,ixxxvi,p.434.

'Paeudorhonbus polysmilus Blecker,1862,Verel.Akad,Wat, Ams tordam,

xiii,p.426;Bleeker,1866-72,Atl. Ichth.,v1,p 7yPleuron.
pl.vi, fig.3 Jordan & Seale 1907,Bull. U.u.Bur.Fleh.,xxvi,
{1906),p.45 Weber and De Beaufort 1929,Fieh.Indo~Austral.

‘ Arch.,v,p.lOG fig.26; Schmidt 1930 Trans.Pac1f Comm.Acad.Sci.
Uns.t)-Ro ,i ’p 112

‘Teratorhombug excislc_g_,Macleay,1882 Proc.Linn.goc.H.S W.,vi,

jo 1260

'gleuronectec mortoniengig,De Vie, 1883, Proc Llnn.Soc.N S W.,vii,

p.370.

Pseudorhombus multlmaculatus, Meyer, 1885 Anal.Soc. Eep.H1st.Nat.,

. xXiv,p.40. = _
Neorhombus oc¢ cel atus,De Vis, 1886 Ann.Rept Q ld Mus. ,
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Paralichthye arsiug, Rutter 189? yProc.Acad. Nat Sci Philad. p.87
' Waite 1899,Mem.Aust Mue. 1v 1P.120,fig.8 ,Stead 1906 Fish.
Auetral.,p.l?B Stead, 1908 Eﬂible Fish N.S. “alee p.103. ’
Peralichthye pd zggilug,?owler,ww J.Acad.Nat.Sci.Philad. ,(2)xi1,
p.555. "
Peeudorhombue andereoni Gilchrist 1905, Mar.lnvest S Afr.,lzi,p.Q,
pl.xxvi.
hryg russellii EVermann & Seale,1907 Bull U.a.Bur Fish.,
xxvi,(1906),p. 105. L :
Egeud rhombue ergiug(part),Jenkine,lQlO Mem.Ind Mus.,lii,p.24. :

B'EXT-FIG. 4.
_’_D.’72-eo; '*A.54’-«62;, B, 11-13 ;Lel. 69-30.

Depth 13 to 2& 1n the 1ength 1engtb of head 3- to 3% Upper
Aprofile of head etrelght or: a little notohed in front of eyes. |
vanout (1n edu]ts) longer than eye, dlameter of whlch 4% to 7 1n

-z_length of head enterior mergins of eyee level or upper e 1itt1e

in advance of 1ower, upper eye eeparated from edge of head by a

space equal to-% to % its dlameter. f Maxillery extending to below”
vpooterlor edge or hinder part of eye (middle of eye. in young), lengtb
25— to 22 in that of head, lower JBW not progecting, 12 to 2 in

_head. Leteral teeth of upper jaw small, .and rather close-set‘ 2 to
4. paire of rather 1arge Ceninee anteriorly, 1etera1 teeth of lower

Jjaw. much etronger end wider apert tben tboee of upper Jaw, 6 to '

1 13 teeth on bllnd eide of gaw, and one or two pelrs of strong canines
anteriorly; none of the teeth witb barbed tlp | Gill-rakers of ‘_

'moderato lengtb or rather ehort 8 %o 15 on IOWer pert of anterlor

'arcb.' Scales ¢ teroid on ocular slde, cycloid on b11nd side.

_ Supretemporal branch of lateral 11ne reachlng eighth to twelfth ray
.  of doreal fin. Pectoral of eyed eide 1&* to 2 in. 1ength of head;
rvthat of blind side 2 to 2% in bead. Caudel double-truncate, caudal |

'pedunole 2-1 to. 3% timee as deep ee 1ong._ Brown, with darker more
or lese.ocellete epote and. markings on body, emaller Qpote on fine,.

a large dark spot at beginnlnq of etreight part of latersl 1ine,

all the. epots more prominent in the young than in the adult.' Blind

' slde whi tich.



Length: Up to 365 mm.
Distribution: Durban, Natal and Delagoa Bay, shallow water.

Lepidology.(Plate II,fPigs, 3, 4.)

Scales ctenoid on ocular side and cyCIOid on blind side;

moderate in size, larger in posterior regions of the body than
anteriorly, those of ocular side slightly largér than those of
blind side, adherent, regular in arrangement; 69 - 80 gcales in
the lateral line. | |
Ocular side - independent of the 1.1.

Broadly.éval or subcircular, anterior and latersl marging
convex in continuation, no anterior sngles therefore discernible
&g such, anterior margin scalloped,‘ecallops fairly numerous,
about 20; anterior length 85-88% of the total length, anterior
breadth 60 - 65% of the anterior length, posterior breadth
105-110% of the anterior breadth; most gcales slightly broader
poeteriorly than anteriorly. Focus minute but Well defined, circu-
lar, very posterior in position, about 1/8th of total length from
posterior marzgin. Anterior field very large, radii divergent from
the focus, latersl spread great, continuous, mooth, bractically
straight, well-defined, relatively widely spaced, fairly numerous,
€ - 8 near the focus, increasing to 20 - 22 at the anterior margin.
Interradisl ¢irculi very close-set, entire, slightly curved
towardes the anterior margin. Lateral fields of medium size, cir-
culi very cloge-get. Posterior field ems1ll, triangular, anterior
apex & large oﬁtuae angle, entirely covered with spines. Spines
ehort, longeet 5 - 6% of totel length of scale, rather blunt-
pointed, strong, lateral margine very elightly curved. Spines
of two marginal seriec homogeneous, of nearly equal length, the
othere decreasing in length towards tbe focus. Alternate arrange-
ment into‘major and minor series distinct but not always reguiar;
4 major aﬁd 4 minor in the median gection of the posterior field,'
reduced to 1 laterally. First:major geries of 10 - 12 gpines and

first minor geries of 14 - 16 spines (2 spines of the first minor
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-.series are qometimes placed between a successiVe pair of spines

of the first magor series, 1nstead of tbe normal 1, usual in
regular alternatlon), giving a marginal prOJecting ser1°s of 24 -28
- spines. Spines of the other major and minor °eries fall wholly
within the eonfinee of the poeterior fzeld. o |

vAdJacent to the 1. 1.

A little longer than. thoee away from tbe 1atera1 1ine.} Lz tera’
margln ndgaCGnt to the lateral lzne somewhat flattened and nearly |
stralght. | | “

Lat eral 1ine.; _ _ _ B v
| _ ‘ oubcircular, in other reﬂpects eimilar. to acales away from
the lateral 11ne. Muciferoue canal mediaﬁly aynmetrlcal, fairly
'long, of eVen width throughout. Posterior flPld w1thout spines,:

pocterior margin conVex ang amooth._,:

:‘Blind sidemo indepeodent of the 1, 1.:'
Subc1rcu1ar or c1rcu1ar, anterior and 1ateral marglne convex
‘Vin continuetlon, no anterior angleq dlecernible as such, anterior ,:
 margin scalloped, acallope fairly numerous, about 20 anterior_
‘1ength 70 « 75% of the total length, anterior breadth 95 -,100% of
. the anterior length, poeterior breadth lOO - 105% of the anterior
'vbreadtb v Posterior field eomewhat larger than in ocular side
qcalec (focus about & of total 1ength of scale from posterior :
‘margin), ornamented with cloge- -get, SOmewhat fa1nt, rather inter-
rupted circuli. In certaln parts. of this field irregularly—ehaped
~and coa1e301ng unornamented patchea occur, espec1a11y alonv the
’posterior margin, ‘which 1s evenly convex and smooth. Total length
of blind smde scale.84 - 86% of total 1ength of corresponding
scale of ocular side. |

There are no signc of annu11,

3, PSEUDORHOMBUJ NATALENSI Gllchrist.

Pseudorbombus natalengig, Gllchrist, 1905 Mar.InVeet S. Afr.,lii,
p.S,pl.xxv Gilchrlst and Thompson 1917 sAnn.Durban Mus.,i,




p.399;Regan,1920;Ann . Durban Wus.,i1,p.209;Von Bonde,
1922,Rep.Fish.Mar.Biol.Surv.S.Afr.,ii,(1921),Spec.
Repe,iype15;Von Bonde,1925,TTans.Roy.Soc.S.Afr.,xii,
P.290;Fowler,1925,Proc.Acad.Nat.Sci.Philad. , 1xxvii
p+203;Norman,1931,Ann . Mag,Na t. Hist., (10) vill,p.508;
»Norman,1934,Monogr.Flatf.(Heterosomata),i,p.104,f1g.63.

Pgeudorhombus _rugsellii (part),Barnard,1925,Ann:S.Afr.Eue.,xxi,
P.388,pl.Xvii,fig.2.

TEXT-FIG.5. |
Do70; Ao52; Poll; L.1l.58,

- Cloge to P.argiug. Depth of body twice in the length, length
of head 3%. Snout shorter than eye, diameter of which ig 3% in
length of head; 1lower eye a 1little in advance of upper, which
1 separsted from edze of head by a space aqual to about § its

diameter. Maxillary extending to below anterior % of eye, length
2% in that of head; lower jaw not projecting,l% in head. Teeth
gmall and cloge-set, scarcely enlarged anteriorly. Gill-rakers
rather short, 11 on lower part of anterior aréh. Scales ctenoid
on ocular side, cycloid on blind side. Dorssil commencing above
posterior nostril of blind side and at & dictance in front of

eye equal to % its dlameter. - Tip of firet interhaemal spine
feeble, just projecting. Pectoral of ocular side about 1§ in

length of head. Cgudal double~truncate; csudal peduncle more
than twice ss deep as long. Brownish, with a number of distinct
dark rings arrasged symmetrically on body; a series of conspicuous
brown epots on dorsal and ansl fins; tip of pelvic of ocular side
with a dark spot. Blind side whitish.

Length: Up to 135 mm,

Distribution: Natal and <ululand Coagts, 25-23C fathoms.
Lepidology. (Plate II, figs, 5, 6). |

~scales ctenoid on ocular side; cycloid on blind eide,
moderate in size, larger in posterior regions of body than anter-
iorly, those of ccular side a little larger than those of blind
slde, adherent, regular in arrangement; 58 gcales in the lateral

line.
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Broadly oval or subcircular, anterior and lateral margine
j_ convex 1n continuation, no anterior anglee therefore discernible

 as. sucb, anterior margin prominently soalloped, scallops fhirly

numerous, about 16; ‘anterior. lengtb 85 - 90% of total 1ength, )

~ anterior breadth ?0 - 75% of anterior 1ength, poeterior breadth
102 - 106% of anterior breadtb moet ecalea a little ‘broader

| poateriorly than anteriorly.. Focus minute but we11~defined,

circular yvery pOEterior in position, about 1/9th of total lengtb_'.

. of geale from posterior margin. Anterior field very 1arge, radii,i

| divergent from focus, 1ateral epread great, continuoue, smooth

practically straight, well-defined, relatively widelyospaced, L
spacing unequal, fairly numerous, 6 - ‘8 near the focus, increaaing
to 14 - 16 at the anterior margin, 1nterradia1 circuli very

cloee-set, entire, slightly curved towarda tbe anterior margin.

R Lateral fields rather small, triangular, circuli very clo:e¢set.
Posterior field amall, in tbe form of 8. narrow, curVed marginal
band, entirely covered witb epinee._ Spines short, longeet 6 - 7§
of total length of scale; sharp~pointed, strong, lateral margine.

Zatraight or’ very élightly convex, Spines of two marginal geries

-homogeneous, of nearly equal length, others very much ehorter and
'decreesing 1n lengtb towards the focue. Alternaté arrangement .
‘dietinct and regular, 4 major. and 4 minor series -medienly,reduced
to 2 laterally.< First major series of 11 ~-13 spines and first
minor series of 11 - 13 spinee, giving 8 marginal projecting
series of 22 - 26 epines. Spines of the other major and minor
‘series fall wholly wi thin ‘the. eonfinea of the poeterior field.,

Adjacent’ be 1.1, ,i |
A 1ittle longer and 1arger than ikpse away from - the lateral _

»iine. Lateral margin adjacent to the 1atépal 1ine etraight or
:slightly concaVe._,f : B _ﬁfﬂv‘islé ; g
O T S

Subcircular, in other resﬁéctggeimilar to seales away from

_the leteral ine. Muciferoua anal meqianly aymmetrical, fairly

Al .




long, elightly dumb-bell shaped. Posterior field minue gpinese,
posterior margin convex and smooth,
B ide - independent of the 1.1.

Subcircular or circular, a little gmaller than ocular
side scales. Scallops of anterior margin fewer in number than
in oculer side scales, about 12 ‘radii of anterior field alseo
fewer, about 3 near the focus, increasing to about 12 at anterior
marzin. In other respects similer to ocular side scaleg, except
that posterior field is larger, triangular in sbépe, without
spines, but ornamented with close~-set, somewhat faint circuli.
Poeterior.mérgin convex and emooth,

There are no signs of annuli.

(144) CITHAROIDES.
githaroides, Hubbs, 1915, Proc. U. S. Rat. Mus. xlviii,p.463;
Norman, 1934,Monogr.Flatf.(Heterosomata),{ P.170.
Paracitharug, Regan, 1920,Ann.Durben lus.,ii1,p.209; Barnard,
1925,Ann.S.Afr.uue.,;xi,p.389.

Body rather elongate, compressed. Eyes on the left gide,
geparated by & low bony ridge. Olfactory laminae rather numerous
arranged trangvereely to a long central fachis. Mouth large,
maxillary about 4 ae long ae head; lower jew strongly pro-
Jecting, anterior end of each mandible flat or with a very shallow
emsrgination; Jjaws and dentition ébout-equally developed on
both sides, teeth all emsll, pointed, in bands in jaws (at least
in adults); vomer toothless. Gill-rakers of moderate lengtb;

rather slender. Dorgal fin commencing immediately above posterior

nostril of blind side; nearly all the rays branched, not scaled;
hinder rays of fin bighest, slightly deflected on to blind side
of cesudal peduncle. Tip of first interhaemal spine feeble,

Juet projecting in front of anal fin. Pectorsl fins unequal,
that of ocular eide larger; middle raye branched. Pelvic fins
short-baged, subequal, that of ocular side on median line.

Scales large, deciduous, ctenoid on the ocular side, cycloid



on the blind side, Lateral line equally developed on botb

gides of the body, continued posteriorly to margin of caudal finj
a distinct eurve above the pectoral fin,, no supratemporal branch,
o tubules of 1ateral 1ine forked, Y - or Thehaped.v__Vent on ocular
Iside, abOVe first ray of anal fin. o

. A single South African epecies.

CITHAROID gﬁCROLEPL (Gilchri&t)-
| Large-scaled Flounder.)
gzg_ggggggg_ggggglgggg Gilcbrist 1905 Mar.Invest.S Afr.,iii,

‘ Pel12,plixxxi; Gilehrigt & Thompson 1917,Ann.Durban Mue.
p.388;Von. Bonde,1922 Rep.Figh, Mar.Biol.Surv.S.Afr.,ii 21921)
Spec.Rep i,p.s Von Bonde,1925 Trans«R.Soc¢. S.Afr.,xii,p.zss.

ides lepido tu ,HUbbs,igls Proc,U.5.Rat. Hue.,xlviii,

. 0450,?1:3’(? fi P A
. Para harug mecroelepi 1920 Ann.Durban Mus. 11, .210

- “%TE‘EM“§%¥E§?%T§§§é ABn.S AT Mus . ,xx1 ,DoB8D  Fowler, 1925,
- Prgc.Acad Nat.ﬁci Phi]ad. s 1xxvii, .2€B. :

’ Norman,1934 Monogr.Flétf.(Hotnrosomata),

o TEXT-FIG.~6.11;
D.66-72; A.43-50; Pol0;  L.1.40-46.

Depth of body 2% to ?% in the length, length of head 3& to
. nearly 3& Upper profile of heed & 11tt1e concave in frcnt of

f,eyes. Snout as: long as or sborter than nye diameter of whicb

is 31 (young) to near]y 5 in 1engtb of ‘head. Maxillary thending
to below posterior part of aye, 1engtb twice or a little more '
than twice in head, | lowerlaaw 1§,to 1% in heads 9 to 11 gill-
rake:s on»lower»part of anterior arch, Pectoral of ocular gide
: allittie more than % lbngth of'ﬁead. Laudal rounded or double-
truﬁcate,i caudal peduncle (in adults) about twice ag deep as

' 1ong. Pale brownish,_ 8 dark epct &t baee of last . rays of doreal
fin and a similar spot above end of anai' -a_row_of_round,}black-

" or brown spota on dorsal and anal. Blind side whitieh. |
Lengin: Up to 215 am. - | o |

.71 but! i Natal ‘and aululand Coasts, Delagca Bay,
60 - 190 fathoms. o 4 :

Legigologg (Plate III fige. 7, 8.)

Scales mogtly ¢tenoid on ocular'side,;many cycloid scales




v._'small, ill-defined, more or leee circular, very posterior -
in poeition, about l/8th of tctel length from posterior margin.

_ In regenerated scalee tbe 1arger or. smaller central area hae &

- in the median eection of the field but widely diVergent leterally,

' ecales). Laterel fields of moderate eize, circuli wider epaCed

‘better defined and fewer in number than in t he anterior field |

'branching of the circuli occurs at the Junctions of the 1ateral and
lf anterior fielde. Posterlor field emall, in the form of 8 relatlve—

1y, narrow band along the posterlor margin in ctenoid ecales, larger

,short, 3% of the total length of the ecale, broad-baged, sharp-

'pointed, strong but elender, lateral margine elightly curved.

b

interspersed, patch of cycloid scalee covered by the pectoral

,ftn,_ cycloid on the blind aide, large, very deciduoue, more

or lese regular invarrangement, 40 - 46 eCales 1n the lateral
line. . Tubulee of lateral line ecales bifurcate, Y-or Thshaped.
Ag the ecalen are go deciduoue end are continually being 1oet end
regenerated during 11fe, original gcales are Very difficult to

find, and in fact moet specimene captured ere almoet devoid of

.»ecales.

| cu;ar side - indenendent'ofvthe 1.1,

Broadly oval or subcircular, anterier'angleeirery'largelyk

rounded, anter1or mergin convex,.faintly acallOped, scallope

'fairly numerou v18 - 22 (more numeroue in regenerated scales,
vd25-40), lateral marglne e11ght1y convex, anterior length 88-92%
of tbe total length, anterior breadth 75—80% of the anterior

lengtb, posterior breadth 95-105% of anterior breadth.v Focue

pitted appeerance. Anterior field of medium eize,radii eubparallel

cloeer together medianly than laterally, well-deflned, continuous,
more or lees stre1ght, falrly numeroue, 5 - 10 near the focue,

increaeing to 18-22 at the anterior marg1n (25-40 in regenerated

in cycloid ecales, roughly triangular. In ctenoid ecalee the band—

11ke poeterior field ie entirely covered with numerous spines.Spine




Alternate srrangement into major and minor eseries absent or
obescure; occagionally in certain parts of the posterior field
of a few scales 3 major and 3 minor series may be recognised;
spines all homogeneous, more or less of the same length, regular
reduction in length anteriorly and laterally more or less abgent.
About 40 - 60 spines project for esbout half their lengtb beyond
tbe posterior margin. In cycloia ecales the poaterior field ig
ornamented with a moderate number of mbderately-epaced, rather
discontinuous ‘circuli. Posterior margin evenly convex and smooth,
facent he lel1. |

Latersl margin adjacent to the léterél line gomewhat

flattened &and nearly straight.
Lateral line. .

Similar to non-lateral line scalee, but a 1ittle smaller.
Muciferocus canal bifurcate, ¥Yor T-shaped; basal 1imb (i.e. the
anterior limb ) of canal medianly symmetrical; forking takes
place at the median anterior part of the posterior field and the
two lateral limbs run obliquely towards the lateral eitremities
of the posterior field where they cut the poeterio: margin; '
canal rather wide and of even width throughout; spines persistent
except where canal cuts posterior field; posterior marzin of
gcale concave, maximum concavity median.

Blind side - independent of the l.1. -
Similar in 811 respects to ocular side cycloid scales.

There are no signe of annuli.

Subfamily B, BOTHINAE,

Characters as given in the synopsis on page 35 , Six genera

found in South African waters.

Key to the South African Genera.

I. Dentition more or less developed on both sides of jaws; mouth

a 1little protractile.
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A. Mouth emall or of moderate size, maxillary % or less than

4 head; lower jaw not very prominent.

1. ©Eyes separated by a bony ridge or narrow concave
space; interorbital region similar in both sexee.
Mole without rostral apinee_or tubercles. Scales of
ocular side cycloid or rather feebly ctenoid; maxillary
2 to 33 in head « . . . . . J(iv). Arnozlopgus.

2. Eyes separated by e more or legs concave gpace

'(except in very young), which is usually bread in
the mature male. Mele generally with one Oor more
rostral epines.
a. Less than 65 scales in lateral line; gill-opening
exiending to lateral line, or ending & short
distance above pectorsl fin, in which case scaling
of head and body is continuous below lateral line.
(1), Scales of pcular side rather féeﬁly ctenoid;
‘maxillary 2% to 34 4in hedd .+ v ¢ . . . .
- « » s + o(v). Fagypregopon.
(11). Scales of oculer gide strongly ctenoid;
maxillary szto nearly 4 in hesd. « ¢« « . &
« » o « (vi), Croggorhombug.
b, More than 74 scales in latersl 1iné; upper angle
of gill-opening a short distance above pectoral
fin or close to lateral line; membrane joining
operculum to pectoral arcb scaleless or partly
scaled.e « o « o + + o » . . (vii). Bothug.
B. HNouth very large, maxillary more then & head, lower jaw

very prominent, body elongate . . . (viii).Chascanopgetta

II. Dentition nearly entirely confined to blind eide of jaws; mout
small, protractile, maxillary 3% to 4%- in head .+ ¢ « o« &
e o s s s o o s s o s o(ix). Loeopg.
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(iv) ARNOGLOSSUS.

axgogloggue, Bleeker, 1862, Versl. Akad.Wet, Ameterdam,xiii,p.42?
Glinther 1862,Cat.FishBrit.Mus.,iv,p«415;Barnard,1926,Ann. .
S.Afr.lus., xxi +D¢391;Norman,1931 Ann.Hag.Nat Hlet.,(IO) V1ii,
p.599; Cbabanaud 1931, Les Po{ss.Pleuron.de le Medi terr. ,
(Reviera Scientifique, Memoire II),p.18;Chabanaud,1933,Mem..
- Soc,SciNatur du Maroc,xxxv,p 28 Norman,1934 Monogr.r1etf.
(Heterosomata) 1,p¢173.

Bogeanius, Schiédte, 1868 Natur.Tideekrift (3) v,p.275. :

» nticitheru ,Ginther, 1880 Shore Fishes "Chellenger“,p.47.

" Charybdls,Facciola,1885,Nat.Sicile,1v,p.265,.

: opeetta,Gill, 1893 Mem.Nat Acad. Sci Waghington,vi, p 12¢. .

gz;eia,Chabenaud 1931 Bull.uoc Z00l.Fr.,1vi,p.393; Chabdnaud, -
- 1933 Mem.Soc. Sci.Natur.du Maroc ,xxxv,p.«49, -

Dol lfue na,Chebanaud 1933 Mem¢aoc.Sc1.Natur.du Maroc,xxxv,pp.»

Body ovate or rather elongate, compreused. 'Eyes cn ‘the 1eft
side, separated by 8 bony ridge or narrow concave epace, the inter~
orbltel region similar 1n both Sexe .- No roetral or orbztel splnes.
Olfectory laminae few or in moderate number, arranged tranevereelyd
to or.radieting frem a central rachis_ef varying length. Moutb

of moderate size'erlrather'emell, the,iength'df,ibe,m3xiilery 2 to
3& in that of head; Jjaws end'dentition about equelly developed'on'
,both eldee,~ teeth emall or of moderate eize, elender, ebarply
'poidted, eometimes en]erged and canine-like anteriorly, uniserial
'ezin &oth Jawe, vomer tootbleee‘ Gill-rakers comperatively few in

' numwer, enerelly ratber slender and of moderate 1ength 1ower
V\~phafyngeale each with a =1ng1e eerieq of sherply pointed teeth.
Doréal fin commenc1ng above ncetrile of bllnd side and well in

'fro t of eye' ell the rays s1mp1e, generally gealed (at leaet on
ocular side) Tip of firet interheemel epine not proaecting in
front of -anal fxn.' Pectorel fine unequal, that of ocular eide
lerger, all the raye eimple. T1p e; pelvic bone proaecting
dowdwards and beckwardc between the pelvic fine.‘ Scalee small or

of &oderate size, feebly ctenoid or Cy0101d on ocular eide, gener—

o ally cycloid on blind side, no. supplementary scelee. ~Lateral

line deVelaped only on ocular eide of body, w1tb a dietinct curve
above the pectoral fin; no supratemporel branch. Vent on blind sid
'eDQVe enterior ray of anel £in. ‘ |

Repreeented by three species in South African wetere




Key to the South’ African Specieg.

EWes separated by a concsve scaled space, anteriar rays  v
of dorsal fin somewhat prolonged in both sexes . . . . .
- _ . e ;‘, . . 5. capensie.

b. ZyeS'Separated‘by a bohy ridgé;_vndﬁe_of:the anterior rays
of the doreal fin prolonged. . o

| (1)  Dorsa1 993 anal 77, about 70 ecales in lateral line .
- o "‘;,; S v+ e o . 6. dalzleishi:

' (ii) Doreal 106 anal 84; about . 110 Qcales in lateral line.

”o. o - .o o w o... 70 micro ght!galmu .

5s éPEﬂSI? Boulenger.
‘ Cape gcald-fish : _

Arnog ogsusg cagengis, Boulenger,lBQB Mar. InVest S AP 41, pel;
Gilehrist, 1902,Mer.Invest. s.Afr.,i,p.145 Gilechrist, 1904 :
: Mar.Invest S Afr.,iii,p 133,plev.fig.36; Lampe 1913, Denkncbr.
.med.-naturw.Ges.Jena,xvii P+ 156; Gilchrist 1918 Mar Biol.Rep.
.Afr. i1i,p.16,fig.12; Thom 50n,1918, Mar.Biol Rep.S.Afr..
1135 Voh Bonde 1952, Rep.Fish.Mar BLOL.SUrv.SeAFT, i1,
| é21) ,Spec.Repe,1,p.6;Barnard, 1925 ,Ann.S.ALE, Mus. yxxd |
. p 391 Worman 1934 Monogr.F]atf.(Heterosomata) 4P 183 f1g 129.
o | Texr~Fic. 7. -1 v
D. 96-100 A 76—80' P. 11-12 L 1. 62-66.

Depth of body 2& to. 2g 1n the 1ength, length of head 35 0 |

4%. Snout. sborter than eye, dlameter of which is 3% to 4 in length

Vof head,' eyes separated by a concave_scaled‘space, ite width 2§ to

35 in diameter of” eye, 'lowér‘eye-a little in édVBHCP of upper{

_ Max1llary extendlnr to balow anterior edge of anterior part of eye,

% in head. Teeth

all small, scarcely enlarged anteriorly."lo”tO'la gill-rakers of

flength 3-to 3%-1n that of head,n lower jaw 15 to 2

vmoderate length on 1ower part of anterior arch."Scales.feebly 
ctenoid on ocular slde, moetly cycloid on blind aide. Anterior

" ‘rays of. doraal more or less free from membrane and nomewbat pro«]
longed in both sexes, higheat ray 13 (male) or more than twice (fe-
male) in head._ Pectoral of ocular gide 2 to 4 in 1ength of head.
'Caudal roundedt-~quwnish,‘wiph‘traces o% darker markings, a eeries
. of'indiétiﬁéildérk Spotsvcn doréal and anal'fiﬁé"'Blind gide
whi tish. IR o B

Length: Up to 180 mm.
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~“§tributiog Faiae Bay to Eaat London, 20 ~80 fathoms.
i} | Oocaaionally found on the West eide of the Cape Peninsula.v
'ggnﬁo,;ggx, (Plate III, figs. 9, 10.) o R
Scales weakly ctenoid on ocular aide,mosthrcycloid on blind
eide (rarely an isolated, very feebly ctenoid ecale may be found
on blind side), of moderate size, Very deciduous, thin, more. or

less regular,in arrangement, 62 o 66 scales in the~latera1 line.

Oculer side - indegendent of the: 1.1, | 7

| Elongate pentagonal, noster1or margin haa e median apex,
,apical angle 120o or more, and thus forms two eidea of the rough-
pentagon, lateral marSins-etraight or nearly ao, anterior mafgin
in general convex but irregularly undulete, anterior angles rounded

but obvioue, nearly 90° Anterior margin very finely scalloped,

" geallope very numerous, 40 - 45, anterior 1ength 90 - 92% of the

total- 1ength, anterlor breadth 48 52% of the anterior length,
"posterior breadth 115-120% of tbe anterior breadth.v.Scalee mos tly
.broader posterlorly than anteriorly., Focua small ‘but nell—defined,
_ciroular, very posterior in position, cloee ‘to apex of posterior
| marg1n, ‘about 1/9th of total 1ength from posterlor margin. Anteriox
field Very large, radii praotically parallel medlanly and sligbtly
divergent 1aterally, the central parallel radii are long and .
mostly TUN from the anterior margin to end near the focue, whereae
' the 1atera1 diverging radil are. ehort and end against the outer~
'moet radi; of the Central parallel series, approaching these at
| acute angle A]l tbe radii continuoue, nearly straight, or . elight
1y undulate, well-deflned, amooth fine, cloee-set, rather numerous
‘_inoreasing in number from 12 - 16 near the focup to about 40-45
at the anterior margin. - Interradxal circuli moderately cloee-
i net, entire, slightly curVed towerda the posterior anect of the
, scale. Lateral fields moderate in size, more or 1ess triangular,
McOVefed with a.moealc-like ornamentatlonvdue:toglnteroonnected_
¢lose-set circuli. Posterior'field QerQ'anail,-inithe form of

3a very narrow marginal band, aIOng Whlch ie pleCed a single ‘




merginal series of 3C - 40 short (6% of total length of -scale),
glender, narrow-based, sharp-pointed spines. The posterior margin
is incised between adjacent gplnes which project for about l/3rd.
their length beyond the posterior marzin.
Adjacent to the lel. o

Lateral margin adjacent to the lateral line usually slightly

concave.

Latersl line.
Quadrangular, nearly as wide aé long. IMuciferous canal medianl
gymmetrical, eghort, very wide.'vSpinee persistent except where

" canal cuts posterior margin.

Blind gide- independent of the l.1l.

Broadly ovel, broadly pentagonsl or sub-circular, ahterior
angles muéb rounded, anterior margin usually aes in ocular eide
scalee but occasionally ha?ing a rather flat medisn apex, posterior
merzin evenly convex, smooth, lateral margins slightly convex.

Foéus gub-central in position,'in‘conformity with this position
the'anteridr, latersl and poaterior fields are more or less of.‘
equal size. Anterior and lateral fields ornamented as in ocular
~elde scales. Posterior field ornamented with & mosaic;like pattern
in the. same manner as the lateral fields of ocular side gcalee.

The moeaic-like pattern'of the 1ateral‘énd postérior fieldS'of |
blind side scalee ia more obvious than that found in the lateral
fields of ocular side scales,

There are no aigns of_annuli.

6. ARNOGLOSSUS DALGLEISHI (Von Bonde).
' (Dalzleieh's Flounder).

Trichopestta dalgleishi,Von Bonde, 1922,Rep.Figh.Mar.Biol.Surv.
S ATTeyil, (1921),5peceRepeyi,ype6,plel,fig.l; Barnard, 1925,
Ann.S.Afr.sus.,xxi,p.391.

Arnozlossus_dalxleishi, Norman,1934,tonogr.Flatf.(Heterogoma ta),
i,p.193,fig.141. -

| TEXT-FIG. 8. |

D.99; A.77; P.14; L.l.ca. 70.
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' Depth of body 2% in the length, length of head 'n_emy 4.
fUppervprofile of head‘only mOderately‘concave above and behind"‘
»eyee;  Snout about as 1ong ag eye, diameter -of mhich is a 1ittle
more than 4 in length of head eyes separated by & aharp ridge
the 1ower very 1itt]e in sdvance of upper. Maxillary extending
_to below poeterlor helf of eye,’ length about twiCe in heed “lower
- Jaw 13 jn bead.' Teeth of upper Jaw amall and rafher cloaely get ”
"1aterally, geme curved canines anteriOrly, lateral teeth of
1ower Jaw ctronger and wider apart than thoae of upper, somewhat
enlarged anteriorly. ' | |
. . Nine rather elender, pointed gill—rakere on 10wer part of.v
anterior arch. Scales feebly ctenoid on ocular side, apparently
cycloid on blind eide. None of raya of dorsal fln prolonged.
‘Pectoral of ocular 51de more than % 1en tb of head. Caudal rounde
| Greyish; dorsal and anal each with a number of dark blotches,
firet two rays of dorsal black.. Blind side wbiueh.-
| Length: Up to. 165 wm, B
bi,atribu ___q.__qg__ Natéii Coast 29 fazthoms'."'
'&gg;gg;gzx; (Plate III flgs. 11, 12) o |
: The paratype in the Britieh Muaeum ig the only epecimen

'available, as. the type epecimen orlsinally 1nc1uded in the Fieberiet

B Survey DiV1aion Co]lection hae been lost. Only 8 few lateral line

scales ‘from the ocular gide of “the Brlthh Museum opecimen were»
b_ﬁavailable and procured for examinatlon. Scaleg- feebly ctenoid

on ocular eide, apparently cycloid on bllnd 51de, of moderate gize,

. rether deciduoue, ‘more or less regular in arrangement ~about 70

ecalen in the laterel 1ine.“

i Ocular side- lateral 1ine‘

| B Subtrape?ozdal, anterior ang 1ea:ﬁiuel§'r6uhded, anterior
‘margin in general convex but 1rregular1y undulate, flnely ecalloped
'scallope very numerouq 50 = 55, 1ateral marginq elightly convex,v
posterxor anglee well—deflned, nearly 900,'posterlor margin alight-
1y concavegfrom;theVpoeterior,anglesltowards the_median eectlon,
wherevit'eaddeh19 féi]s.away into'awUédhaped'ihdentation; vﬁich ]

s moderately deep, 10% of total 1ength of ecale, and wide,

1%% of poeterior breadth of ecale, narrowing
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cslightly and eVenly towardq 1ts anterior end. ”Scaicé wider
,anterlorly than posteriorly, maximum brpadth of scale along 11ne
Joining anterior angles, maximum breadth 84 -~ 88% of. total length.-
Focus fairly 1arge, nearly covered by muciferoue canal of qcale
',which runs througb it and ends a dietance of lese than 4 total
1ength of scale from anterior margin. Antericr field very 1arge,

- radii very. elightly divergent or subparallel in a small median
eection of the fleld, more markedly but not w1dply divergent
1aterd11y, degree of divergnnce tend1n to 1ncrea°e ag the lateral
_margins-are approached. Radii close-set, well defined, straight )
or ﬂlightly curvcd towards the 1dteral margln ’ undulating _
- elightly, rather numerous, 1ncreasing in number from about 25 - 28
" near the fccus to about 5560 at the anterior margin. Interradlal
;C1rculi close—set, entire, slightly curved towards the posterior
aspacu»of the scale. ‘Lateral fields cf moderate. s1ze, circuli
cloee-aet, no moealc-like pattern. Poqterior f1eld cmall, anterio:
bcunﬁary along lines- running from pocterlor ang]ea to baee of
U-shaped indentation in pooterior margin.: or all the scalee

| available and examined, only one showa a- remnant of epiny ctenold
‘felements. From the p091t1cn of thxa remnant, Whlch is nearly
'completely detached from thc posterior margin of the scale, the
'ctenoid elemnntq in acales of this spc01 eg take the form cf a
single geries of marginally progectlng, short, slendﬁr, sharp-
:_p01nted, narrcw-based apines, eimllar in moet reepectn to those

found in ocular Q1de scales cf Arncg;oesus capenels.' Only the

‘ tips of the . spines progect beyond the pcsterior margin., The
- muciferous canal ie wider posteriorly than antericrly, symmetrlcal
running along the poatero—anterior median ex1s of the scale.

There are no signe of annuli.'

'?. ARNOGLCGSU“ MICROPHTH“ALMUS (Von Bonde) .

ecgs microphthalmug, Von Bonde 1922 Rep. Fiah Mar.Biol SUTV.
e A?FT?%T?%T§2 ,apec.Rep.,{,p.li pl.iv,fig.1; Barnard,1925,

Ann.S Afrtmus L] ’XXi ,pc 92
Arnozlogsgus ‘microphthalmus ,Norman,1931, Ann.Mag.Nat. Hist.,(lo)‘.
viii,p.508; Norman,1934 lonozr. Flatf (Heteroscmata) 1,p.197,

. fig.145.

TExrfFIG.e,j
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D.106; A.84; P.14; L.l.ca. 11C.

Depth of body 2§, in the length, length of head 42, Upper
profile of head markedly concave above and behind éyes._'Snout aé
long ac eye, dlameter of which is about 43 in length of head; eyee
separated by a low ridge, the lower & very little in advence of
upper.A Magillary extending.to below anterior part of eye, length

nearly 25 in thet of head; lower jew nearly twice in head. Teeth
- of upper jaw small and rather cloge-set lateraslly, some enlarged
canines anteriorly; lateral teeth of lower jaw stronger and wider
apart than those of upper. 8 or @ rather ehort; pointed zill-
rekers on lower part>of anterior arch.. Scales cycloid on both
gides of the body. Width of-cufve of latersl line 2% in length
of head. None of rsye of dorsal fin proionged. Pectoral of ocular
side & length of head. Caudal rounded. Pale brownish; median
fine darker. Blind side whitish. |

Length: Up to 135 mm.

Digtribution: WNatal Cosst, 150 fathoms.

Lepidolozys (Plate IV, fig. 13).

Only a few ocular elde s;ales from the type specimen in the
British Museum were available and procured for examination.

Secalee cycloid on both sides of the body, rather emall, eome-
what'deciduous, more or 1ées regular in érrapgement; ébdut 110
scaleg in the lateral line. | '

Ocular side.

Oval or subcircular, anterior'angleé wideiy rounded, anterior
marzin evenly convex, very fainply scalloped, almbst gmooth, ecal-
lops fairly numerous, 25 - 30, latersl margzine convex t0 a greater
or less degree, posterior margin evenly convex, smooth, Anterior
>1ength (measured from anterior margzin along median axis to centre
of focus) 50 - 54% of totel length, méximqm breadth 68 ~ 72% of
the total lengthy ecales bréadef bosteriorly tﬁan anteriorly,
maximum breadth'along line paséing‘a little posterior of posterior
‘margin of focus: Focus'relatively large, oval, central (in

gubcircular scalee) or subcentral (in oval scalee) in poaition,
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eurroundeddby a'humber,a - s,rather widely-spaced;_continuoue,
we11~defihed circuli. :-Anterior_fieldvof moderate eize,vradii-

' slightly divergeot'ffom'focus; elightly uhduiating,irather‘feiht
near focue becoming better defined as the anterior margin 18
approached, close-eet, fairly numeroue, 1ncreasing in number from

about 10 - 14 near the focue to about 28 - 34 at the enterior ma r-
gin; 1nterradial circuli fairly cloee-eet (except the few near

| the focus), entire, alightly curved towards the posterior aepect of
the ecalea:d Leteral fields of moderate eiZe; circuli cloqe-set
towards the lateral margins, -rather widely-epaced towards the

focug. Posterior field of moderate eize, ornamented with circuli
~which are widely-epaced and continuoue towards the focue but |

- ¢logely-set and rather diecontlnuous towarde the poeterior margin.

There-are no elgns of true annuli, but in the anterior

-fleld the interradial. circull tend to be more cloeely-eet in

certain zonee, which alternate with zonee in which the epacing of .

the circuli is somewhat greeter.

:(ii) ENGYPR%()POE.
Engxprosogog, Gﬁnther,1862 Cat.Fish, Brit. mue.,iv,p.431, Norman, '
1934 ,Monogr.Flatf, (Heteronmata) yi,p.203. -
§~geogs,Jordan & Starks,1904,Bull. U.e.Comm.Fieh.,xxii (1902),
p.627;Jorden & Starks,1906 Proc.U.S Nat.Mue.,xxxi,p.168
Barnard 1925;Ann.5 Afl".Mus. ’x.Xi ,p.387.

Body ovate or rather deep, etrongly oompressed. Ewee on
the ieft eide,,.eparated by a flat or concaVP epace of verying
~width, wh1ch is generally broeder in the. mele, eyes eometlmes
geparated by a bony rmdge in young. Male ueually with one or
more spinee on the enout and on the orbital margins._ 01factory
laminae as in __ggg;ggggg. Mouth rather emall, the length of
“the maxillary 25 tO“S% in,that of‘head; Jaws and-dentitlon about
t.equally developed on both eides, teeth emall, eometimeq unieerial,

but zenerally with an outer series of larger teeth enteriorly in

upper jaw, no. distinct caninee vomer tcothlees. Gill—opening

:extendlng upwards to. 1aterel line or ending ) short distance
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above pectoral fin, in which case the scaling of the head and body
is continuous below lateral line; gill-rakers comparatively few
.in number, short or of moderate length. Dorsai fin commencing
above or a 1little in sdvance of nostrils of blind eide, and well
in front of eye; all the rays simple, scaled (at least on ocular
gide). Tip of first interhsemal spine not projecting in front of
anal fin. Péctoral fine unequal, that of ocular side larger, all
the raye simple; upper ray sometimes prolonged in the mature male.
Tip of pelvic bone projecting downwards and backwards between
pelvic fins. Scales of moderate size or rather large, somewhat
feebly ctenoid on ocular side, cycloid onvblind gide; no supple-
mentary ecales. lateral 1line developed oniy on ocular side of body,
with a distinect curve above the pectoral fin; no supratemporal °
branch. Vent on blind side, above firet ray of ansl fin.

Represented by two species in South African seag.

Key to the South Africen Specieg.

a. Caudal fin with & peir of large, dark spote . . « . .

v o+ « a2 s s« o« « o« 8. grandigquema.

b. Caudal fin without large’dérk BpoOts &+ ¢ ¢ v e s .o

L] L] ] L] L - L . L] 9 . wgm.

8. INGYPRCSOPON GRANDISQUAMA (Temminck & Schlegel.)

hombug _grandisquame, Temminck & Schlegel,1846,Faun.Jdapon.(Pisces),

p.183,pl.xcii,fige.3,4. ' . ‘ _

Rbombug QOegilurug,Bleeker,1852,Nat.Tydschr.Ned.Ind.,1ii,p.293;

=TT Bleeker,1852,Verh.Batav.Gen.,xxiv,Pleuron.,p.29.

Rhomboidichthys gzrandisquama (part),Glinther,1862,Cat.Figh.Brit.
Hue.,iv,p.437. .

Pseudorhombus_poeciluru ,Bleeker,1865,Ned.Tydschr.Dierk.,ii,p.274.

Plstophrye (Arnozlogsu oecilurug, Bleeker,1866-72,Atl.Ichth.,
vi,pel3,Pleuron.,pl.v,fig.1. .

Rhomboidichthys spilurus,Giinther,1880,Shore Fishes "Challenger",
pp.47,53,p1.xvi,f1g.A. ) - '

Rhomboidichthys gpinigepg,Macleay,1882,Proc.Linn.soc.N.o.m.,vi,
p.127;0gilby,1887,Cat.Fish.N.S.W.,p.32. -

Enomboidicntgxguggggilurus,Regan,lQOZ,in Gardiner,Faun.Maldive
Laccadive.Arche.,1,p.277; Regan,1905,J. Bombay Nat.Hist.
Soca.yxvi,p.332. : v

Arnoglogssus gpllurug,Johnstone,1904,Ceylon Pearl Oyeter Fleh.,

‘ Suppl.REp. ,xv,p..?ll.
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Scaeops zrandisguama,Jordan & Starks,1904,Bull.U.s.Comm.Figh.,
xxii,(1902),p.627,pl.viii,fig.2;Jordan & Starks,1906,
Proc.U.S.Nat.Mus.,xxxi,p.168,fig.1.,Fowler and Bean,1922,
Proc.U.S.Nat.lus.,1x11({2),p.67;Von Bonde,1922,Rep.Fish.bar.
Biol.Surv.S.Afr.,ii,(1921§,Spec.Rep.,i,p.e;Von Bonde,1925,
Trans.Roy.Soc¢.S.Afr.,xii,p.287;Barnard,1925,Ann.S.Afr.Mus. ,
xxi,p.387.

Scaecops poecilurus,Jordan & Starks,1905,Proc.U.5.Nat.Mue. ,xxviii,
p.803; Regan,1908, Trang.Linn. oc.London,Zo0l,xii,p.233;
Weber,1913,"Siboga" ~ Exped.,Fische,p.429;Fowler,1928,
Mem.B.P. Bishop Mus.,x,p.92.

Scaeopg spilura, Jordan & Seale,1906,Bull.U.S5.Bur,.Figh.,xxv,(1905),

‘ . pedl2;Fowler,1928,dem.B.P.Bichop Musg.,x,p.22.

Scaeopg _orbiculsrig,Jordan & Seale,1207,Bull.U.5.Bur.Fish,,
xxvi,(1906),p.45;Jordsn & Richardson,1209,liem.Carnezie Mus.,
iv,p.201;0ehima,1927,Japan.d.2o0l. Tokyo, Trang.Abstr.,i(5),p.

. 179;Wu,1932, Theg.Facult.SeiUniv.Parie,A.244(268),p.21.
Rhomboidichthys valderoestratus,Jenkineg,1910,Mem.Ind.}us.,1ii,p.26.
Platogﬁgxs %randisguama,eilchrist & Thompson,1917,Ann.Durban Mus.,

s p-40C, _

Platophrys spinicepssMcCulloch,1921,Aust.Zool.,ii,p.486.

Mzyprosopon (Scasope)randisquama,McCulloch & Whitley,1325,Rec.
Aust.Mue.,xiv,p.343,fig.l.

Ingyprogopon grandisquams, Norman,1926,Biol.Res."Endeavour",v,
p.250; Norman, 1227,Rec.Ind.Mus.,xxix,p.25,f1g.5; McCulloch,
1929 ,Mem.Augt.iuc. yv,p.276;Norman,1934,Monozr.Flatf.(Heterosoms

ta),1,p.209,£ig.166;Fowler,1934,Froc.Acad.Nat.Sci.Philad.,

1xxxvi,p.434.

Bothus(Arnozlogssus)poeci lurus, Weber and De Besufort,1929,Fich.
Indo-Austral,Arch.,v,p.131,fig.31,

. | TEX1-FIG. 10. ).

D179-89; A.59‘68; P.lO-lE; L'1036"‘45.

Depth of body l% to 2% in the length, length of head 3%

to 4%. Snout éhorter then eye, dlameter of which ie 2% to nearly
‘4 in length of head; interorbital epace coﬁcave, width % to 1%
times (male) or % to % (female) diameter of eye; anterior edge

of upper eye above middle or posterior ﬁ%}tﬂof lower. Rogtral and
orbital spines pregent in the mele, very small or absent in female.
Maxillary extending to, nesrly to, or beyond anterior edge of eye,
length 3 to 3% in that of head. Teeth of upper jaw biserial
anteriorly (at least in adults), uniserial laterzlly; those of
lower jaw unieerial, sometimes in two rows posterioriy. 5 to 7
short gill-rakers on lower part of anterior arch. Pectoral of

ocular side equal to or less than length of head, the upper ray

gometimes a little prolonged in the male. Brownish, generally

with eome darker epots and other markinge; median fine ucually
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" fields relatively amall, roughly triangular, GOVered with a faint
~_mosaic- like ornamentat:on due to interconnected cloae-aet circuli.
Poaterior field_very emall, in the form of a very narrow marginal
>band along which is plaCed a uingle}marginaivseries of 40'- 50

"short (4% of total length of ecale), slenaer, narrow-baaed, sharp-
po1nted spines. Posterior margin 1nciaed between adgacent apinea,
whzch progect for about é their length beyond the poaterior margin.-
Ag_.l_cent to. the | ' |

aimilar in all renpecta to acales away from the lateral line,
'except that the lateral margin adgacent to the lateral 1ine is |
'ueually quite definltely concave.
Later ev N .”_ o |

oemlclrcular or aemi-ovoid, anterlor and lateral marzins form
the major arc of a circle}with'the posterlor margin as aiflat_
‘base. Scale broader than long,~maiimum breadth»ll2-l16% of total
length. Mueiferoua canal unaymmetrlcal - in a correctly orientated
'acale the canal atarts from adgacent to the ventral poeterior
“angle and rnna;very obliquely, making an acute angle with the
posterior margin;'towarda the'doréal lateral field an&'margin.
Canal of about equal w1dth throughout 1ts langth, moderately wide.
_That part of the poaterior margin 1nterrupted by tbe canal is &

devoid of apinea, the remaining portion has a aingle marginal

: ffserles identical to that. found in other. ocular qide scales.

lind glde - 1ndepegdent of th 1. 1

Broadly oval or aub—circular, anterior anglea Very W1de1y
rounded, anterior margin markedly convex, lateral margins moder- =
ately conVex, poeterior margin markedly convex but the arc 18
wider than that of the anterior margin, max1mum breadth 75 = 80%
>=of total lengtb of scale. Focua small but we]l-defined, circular,
subcentral in poaition.1 Anterlor and lateral fields with ornamen-
tatlons identxcal to those found in ocular eide scales. The ‘
moaaic-like pattern of the lateral_fzelds more marked than in |
- ocular qide acalea.~ Poaterior field of moderate aize, roughly

triangular, posterior marpin amooth, ornamented with moderately-
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epeeeé, interconnected, weii-defined circuli;'thue produeing'e
very well-marked mogaic-like pattern over the whole fleld.

" There are no 51zne of true annuli but the maaority of the
scales, both ocular and b]ind sides, show a eingle well-marked
.:break in the-continuity of growth.. The break 1s ueually mogt
- distinet in the latersl fields of ocular eide ocalee and in the
-lateral and poaterlor flelds-of blind eide ecales, takes the form
of either a very nar%ow band of rather irregular and diecontinuoua
¢irculi, or a line of growth-arreet with a emall amount of absorp—’

tion;_.always_pleced nearer to periphery ofvscele-than to focus.

9. NGYEPR opom NATALENSIS, Regan.v

Ehgygrogogon natale nsis, Regan 1920, Ann Durban Mus. 1i,p 211 ,
Von Bonde,1922,Rep.Fish. Mar.Biol Surv.S.Afr.,i1, (1921) Spec.
Rep.,1,p.6 Von Bonde,1925, Trans.Roy.S5oc.S.Afr, xii p.288
Norman,1934 Monogr Flatf (Heterosomata) i,p.213 f1g.161.

TEXT-FIG.11.] |
D. 85 A,64; P.11; L.1.40. = .
‘ Close to E.latig rong, aleo from the. Indian Ocean. Depth

“of body twice in length, length of head 3%, Dismeter of " eye 33

.to 3% in length of head, twice (male) or 3 timee (female) inter-

orbital width; anterior edge of upper eye above anterior part of

lower. Rostral spine present in the male. Maxillary extendlng

to below anterior 1 of eye, length 23 to 2§ in that of bead.

‘6 gill-rakere on 1ower pert of antericr arch. Pectoral of ecular

'*eide %rlength‘of head, _upper_rey scarcely prolonged in male.

‘Brown, tracee of small dark spots on the 'fir’x"s} Blind eide whitish.
| Lenzth: Up to 76 mm. | o R |

g;g;giggglgg. Natal Coast, 26 - 27 fathoms.

Lepidolozye (Plate IV figs. 16, 17.) -
| f Scales rather feebly ctenoid on ocular Slde, cycleid on blind

'_eide, moderatn to 1arge in siZe, a 1itt1e 1arger on the blind side

.. than. on the ocular side, somewhat deciduoue, regular in arrangement

 40 scales in the lateral line.



- Qcular, gide - 'indggendent of % *h,;l;l-

Flongate pentagonal, pos terior margin with a medien apex,
apical angle more then 120°, anterior angles rounded but distinct,
nearly 900, anterid? margin in general convex but undulate, Very
flnely scalloped, scanopc not very well-defined, very numerous,
'40 - 50, lateral margins sllghtly convex, undulose; anterior |
length 80 - 85% of total 1ength, anterior breadth 48 - 52% of
'anterior 1ength, posterior breadth 110— 16% of anterior breadth.
Scales usually a little broader posterlorly than anteriorly.;
Focus emall bu we]l defined, circular, very posterior: 1n _

[ position, occupylng the apical angle, about 1/10tb of total
length of scale from posterior margin. Anterior fleld very 1arge
- and wmde, redii parallel praotlcally throughout the field, about
6 -8 of the most lateral ones: on both sides of the field diver-
*}gent to e emall extent, only ‘the median 6 -8 radii sre long end
-_stretcb from near the focus to the antorior margin, other on
both eidee of tbie median group euccessively shorter as the
lateral marglns are approached, lateral groupe of dlvergent radii
| very 'short, ending agalnst outermost radii of parallel eeries -
at acute angles. A1l radii continuous, nearly etralght or
::elightly undulate, we]l—deflned, smooth f1ne, very cloce-eet,
:.very numerous, 6 - 8 near’ the focus inereasing to 40 - 50 at the
.‘anterior margin; 1nterradia1 01rou11 very closeuset, entlre,
-gtraight. Lateral flelds relatlvely emall, roughly triangular,
'_covered'uith a faint mos aic-like ornamentatlon due to 1nter~:f
connected close-set circuli. Poeterlor field very small, in
v:tbe form of a very narrow mar 1nai band alcng wbich is’ placed
~ a single marginal eeriee of 25 =~ 30 short (6 - 8% of total length
of soaln), slender, narrow-based, eharp—pointed splnes. Poeteriox
margln 1nciced between adaacent ep1nes, which progect for about

'helf their length beyond the posterior margin.'-

pdjscent to the 1.1, o o | |
| Slmilar to scalee away from the 1eteral line.. Lateral margin
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edaacent to the 1atera1 line concave._

eLgternl L1n

- Semi- ovoid or aemi-01rcu1ar, anterior and 1atera1 margina‘
form the maJor arce of & c1rcle with the posterior margin as a
flat base,‘ ocale often broader than 1ong, maximum breadth 95-104%
'*of total length. ' Muciferoua canal med:anly aymmetrlcal, rather
short and of even width, narrow. Splnee of poaterior field
epersistent to greater or 1eaa degree,'absent where canal cuts
posterior margin. o | |

| _1_,ind glde - independent of the 1.1

Broadly oval, anterior angles widely rounded, anter1or margin

narkedly convex, lateral-margina moderately convex, posterior
margin markedly convex but the arc. is wider than that of the
anterior marzing maximum breadth 65~70% of total 1ength of _’
s0ale. Focua of moderate gize, well defined, circular, posterior
in p031t10n, about 1 of total length of scale: from poeterlor

_ margin, not a clearsarea, ornamented with very convoluted 1ines

_ forming 8 mosaic 11ke pattern. Poeterior field of moderate gize,
triangular, poeterior margin amooth, ornamented with very cloge=
get circuli. Anterlor and lateral fields ornamented as in ocular
qide Scales. B - -_ |

o There are 'no signs of true annull, but both ocular and blind

_gide scales show a alngle line of growth-arreet near the periav

phery of the scale, gimilar tc that feund in E.grand1aguagg

| o (vi)., cnossonnomaua. o

Croaaorgombus 'Regan, 1920, Ann‘Durban Mua.,li,p.zll Barnand,

. 1925 Ann.a.Afr.Mus.,xxi,p 385 Horman 1934 Monogr Flatf.
(Heteroeomata) 1,p.217. | -

Close to Ehgzproeogon, but mouth amaller, the length of
-:the maxlllary 35 to nearly 4 1n that of head, teeth uniaerial
in both jaws. Upper angle of gill—cpeniny a short dietance above
~ pectoral fin; ecaling of head and body. continuous below lateral

- line; vgill—rakers-ahort, few_in number._ acalea of moderate size,



strongly ctenoid on ocular gide, feébly ctenoidfér cycloid on
blind side. | - o o
RepresentEd by one speciéé.in South African_ééae;

10. CROSSORHOMBUS VALDELROSIRAIUS (Alcock).
(Broad-forehpad Flounder.)-'

' gomboid chthys valde-rostra ug,Alcock, 1820, Ann.Mag.Nat Hist.
' ~(6)vi,p.435;A1cock, 1898 Illu@t.éool."lnvestigator"
: Fishes,pl.xxiv fig.z.

Platopbrys dimorgh_g,Galchrlet 1905 Mar.Invest.S. Afr.,iii,p.10,

- plexxvii;Gilchrist & Thompson 1917,Ann.Durban Mus.,i,p.400.

o Segeegs kobens1§, Jordan & atarks,1906 Proc.U. S.Nat.bue.,xxxi,

g p+170,fig.2;Franz,1910,Abh, Bayer.Akad Wise.,Suppl.i : -
Abh.l,p.Gl,pl.Vli f1g.55,p1 viii fig.ﬁl, Jordan & Thompson,
o 1914,Mem.Carnegie MUSQ’Vi,pQBOS fig¢80i -
glatog?rgq ggandiSQuamg (Part), Gilchriet 1908, Mar.InVeqt S.Afr.,
V,pol 1.
gggxgrosogon obenn ,WUbbs,1915 Proc.U.S.Nat. Eus.,le1ii,p.458.
Crosgorhombug_ dimorphug, Regan,1920 Ann.Durbsn Mus.,11,p.212;

- Von Bonde,1922,Rep.Fish.Mar.Biol.Surv.S.Afr. 11, (1921},
Spec, Rep.,i.p.G Von Bonde,1925, Trans. Roy.aoc.a.Afr.,xii,
p+287;Barnard, 1925 Ann.S. Afr.Mue.,xxl De386. .

Crossogbombuu alde-rogtratug,ﬂorman 1927, Rec.Ind JUs.,xxix,
p.28,f1g.6;Norman, 1934 Monogr.Flatf (Heterosomata),i,

' p.217 fig.lGG Fowler,1934 Proc.Acad Nat Sci Philad.,
1xxxvi,p.434.

[ zEXT-FIG, 12..f

D 79»89 A (61) 63-74 P. 10—11 L 1 48—61.

Depth Of body 14 to twice in thn 1ength, length of head
35 to a 1ittle more tban 4, _gnout sbarter than.eyg, diameter of
'whigh is 3% :o_ngin 1engpb of bead;; eaéhvéye with a broad
membrahouéfflép in thé male; 1nterorb1tal w1dth 1— to 15 times

(ﬁéle)'br % to Il times (female) diameter of eye anterior edge
_of upper eye above middle or posterior part of lower. Male with

a strcng spine ‘on the enout and SOme amaller .spines on: orbltal

'  marg1ns. Max1llary extending to below anterior edge of' eye,
1éngtb 3§ %o nearly 4-in-that of head‘ 5" to 7 gi11~rakers on 10we
part of anterior arch.. Pectoral of ocular side with upper ray
prolonged and fllamentous in the ma ture mele; 1ength 1% to 12
timeg (male) or 2 to Z (fema]e) that of head. Greyidh brown,

with darker spots and blotches of which a row near upper and

lower edges of body and 2 or 3 larger ones on lqteral 11ne are
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- usually more-prominent" male eomet1me= with small dark or

bluisb spots on head in front of . interorbital epace, median'

. :fine epotted with darker, binder part of caudal with a broad\

. for the moet part, at both lateral borders of th: field a few

blackish band. Blind glide whitieh.
| .Lg'_r_lg_g_‘_"Uptolf)Smms s
;gtribution. Natal and Zdluland CoestSQ]Bdf'SO'fatboms,

'Delagoa Bay. d'. | f'f, | '.d . | |
Lepidology. (Plate v, figs. 18, 19). B

Scales strongly ctenoid ("c11iate") on ocular side, eyecloid
'on blind eide, moderate to large in size, slightly deciduous,‘
'regular 1n arrangement' 48 - 61 scales in the lateral line.

Lgular. ;de - _independent of tbe 1 s

Ovoidnpentagonal, a 1itt1e longer ‘than. broad, poeterior
margin with a medlan rounded apex, apica] angle more thsn
1209, anteriorvanglee widely_rounded, anterior margin'in ,
gederai~markediy“convex but prbminedtly unddlate, minutely:
;fscalloped; scallops very numerous,dSO-- 60, lateral margiﬁs
_moderately convéx;: anterior length 55 - 60% of ‘total 1ength,
'anterior breadth 75 - 80% of anterior 1en th, poeterior _
breadtb 180 -.135% of anterior breadtb. Scalen broader pos -
',teriorly than anteriorly, broadest part of scale along line
- Joining posterior angles. Focus emall but well-defined, circu-
'lar, very posterior in position,-occupylng the aplcal angle,‘
about 1/12th of total length of ccale from posterior margin.

'Anterior fieldlfairly large, radii parallel or subparallel

"radii 6 - 8, dlverge qlightly, only the medlan 8 - 10 are

' long and stretch from near the focus to tbe anterior margin, |
others on both. sides of thie median grOUp successively sborter |
vas the 1atere1 margine are approached,’ 1ateral groups of
divergent radii ehort, endinv ageinut outermost radii of paral-

lel eeriee,at-acute anglee, Radii for the most part continuoue,
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occasionally interrupted, branched to a limited extent, eepeciel
1y in the, 1ateral divergent groups, straight or very sligbtly
curved towards the 1atera1 marglne, slightly undulate, welle
defined, smooth, fine, Very clOSe-set, very numerous, inoreaeing
in number from ebout 8 « 10 near the focus to about 50 <« 60 at
_the anterior margin. Interradial c1rculi very c109e-set, entire
»'straight or very slightly curved towards the anterlor margin.
Lateral fields of moderate size, roughly trianguler, covered
~with a quite definite moeaic 1ike ornamentetion due to inter~
f'connected, 01089~set 01rcu1i. Poeterior field very small, in
the form of a narrow marginal bend along Wthh is placed a
single marginal geries: of about 40 very close-set, narrow-
baged sherp~pointed, slender end taperlng, very long (25%
of total length of soale), almost leamentous spines, which
’ project for practlcelly thelr entire 1ength beyond the posterior

margin.

Adjecent_to tbe ;;l; |
| Similer in all reSpects to scales away from the lateral

line except that the 1steral morgin ‘adjacent to the lateral
.11ne is flattened end etralght. | |

Lateral. ;_1_:;_ | -

o emi~ void, posterior margin iorminv & f3st base "Muci-
' ferous canal medlenly eysmetrical, short. spinea persistent
'along poeterlor margln, except where cansl cuts it. gpinee
K mucb shorter than those on scales away from the lateral line.

B;ing glde u 1ndependent of the 1.1.

Broadly ‘oval or subc1rcu1ar, anterior angles widely

rounded, anterior margin convex in genersl but s11gbt1y undu-
lste,‘minutely scslloped, sCallops very oumeroue, 55 - 65,
;leteral mergiha convex, pos terior margin convex and smooth.
.rocus small ‘but well—deflned, circular, subCentral in poesition.
lurnamentation of snterlor and lateral fields similar to tbat

found 1n ocu]ar side scales, moealc 11ke pattero of 1atera1
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fields more marked than in oculer side scalés, posterior field of
moderate gize, roughly triangular, ornamented with & rathérvfaint,
moegaic-like pattern due to a few rather irregular, discontinuous,
interconnected circuli. Méximum breadth of:SCa1e~68-76% of total
length. - |
. There are no signé of annuli.
I am unable to find a single blind éidevscale showing any

evidences of even "weakly ciliate" character (vide Regan).

(vii). BOfHQQ,_

Bothug,Rafinegque, 1810 Car.n;gen.,p.23;Bonaparte,1833,Icon.Faun.
Ital.,fasc.iv,Z24);Bcnaparte,1846,Cat.metod.Pesci.Ehrep.,
P+49; Kyle;1913,Rep.Danish Ocean, Exped.1908-1910,i1 ,A.1,
p.94; Barnard 1925,Ann.5.Afr.lus. yxxi ,p.385;Norman, 1934,
Honogr.Fletf.ZHeterosomata),i,p.220. : :

olea,(non Quensel,lSGG),Rafinesque,1810,Ind.Itt.Sicil},pp.14,52.

Platophrys,Swainson,1839,N.H.Fighes,ete.,ii pp.187,302; Jordan &
h&ermann,lSQB,Bull.U.S.Nat.Mus;,xlv{i(B),p;2660;Chabanaud,
1931,Les Polse.Pleuron.de la lediterr. (Reviera Scientifique,
Memoire I1),p.20; Chabanaud,l1933,ken.Soc.Sci.Natur.du Maroc,

- XXXV4p.55. : ‘
Rggmbcidichthzg,Bleeksr,1856,Act.Soc.Sci.Indo-Neerl.,i,Manado ete.,

Psettglig:Alcock,1890,Ann.Mag.Nat;Hiet.,(6)v1,p.436; Johngtone, .
1904,Ceylon Pearl Oyster Fish.,Suppl.Rep.,xv,p.207.
Platotichthye, Nichols,1921,Bull.Amer.Mus Nat.Hiet.,x1iv,p.21.
gymboulichthys,Chabanaud,1927,Bull.Soc.Z2001.Fr.,141,p.76. ‘
Body ovate or rather deep, etrongly compreseed. Eyes on
the left gide, separated by a flat or concave space of varying
width, sometimes broader in the male; lower eye well in advance
of upper. Male generélly_with Spiﬁes on the snout and sometimes
on ihe orbita) margins. Olfactory laminae rather feebly developed,
few in number, slightly rediating or sometimes nearly parallel to
one another snd to the axis of the body, without central rachis.
HMouth of moderate size 6r rather small, the 1Cngth'of the maxillary
2%2?2 that of head; Jjaws and déntition about equally developed on
both sides or stronger on blind eide; teeth emall, pointed, without
distinct canines, in two or more serles in both jaws, at least
antefiorly (exééﬁt in ydung);. vomer toothless. Upper angle of
giil-Opening a short diStance-adee'pectoral fin, the membrane

joining the operculum to the pectoral arch scaleless; gill-rakers




few in number, ghort or of moderate length; lower pharyngeals
very narrow, each with an inner row of rather strong pointed
teeth, and generally one or two outer rows of smsller teeth.
Dorsal fin commencing above or jus£ in advance of nostrils of
blind gide and well in front of eye§ all the rays simple,

scaled (at least on ocular side). Tip of first interbaemal

spine not projecting in front of anal fin. Pectoral fins unequal,
that of ocular side larger; all the rays simple; upper rays
sometimes'brolonged. Tip of pélvic bone projecting downwards

and backwards between the pelvic fing, sometimes blunt and incon-
spicuoug externally. Scales small, ctenoid or cycloid on ocular
elde, cycloid on blind side; no supplementary ecéles. Lateral
line developed only on oculer gide of body, with a distinct

curve abo?e the pectoral fin; & bifurcated supratemporal branch
behind upper eye. Vent on blind side, above or a little in front
of anterior ray of anal fin. Vertebrae 38 to 40,

Represented by one species in South African waters.

11. BOTHUS PANTHERINUS (Riippell).
(Mottled Flounder).

Rhombug pantherinus,Riippell,1830-31,1in Atlas zu Riippell,Reise
(Senckenb.Nat.Ges,)Fische,p.121,

Rhombue_parvimanu ,Bennett,183é,Proc.Comm.Sci.Zool.Soc.,(14),
March,p.168.

- Rhombug guma tranug,Bleeker,1861,Nat.Tijdschr.Ned.Ind.,i,p.409,
Pgetts pantherina,Riippell,1852,Verzeichn,Samml.Senckenb,.Mus.,

iv,Figche,p.19. : .

Pleuronectes lunulatug,Jouan,1861,lem.Soc.Cherbourg,viii,p.256.

Rhomboidichthys pantherinug,Gliinther,1862,Cat.Fieh.Brit.ius.,
iv,p.436;Playfair and Ginther,1866,Figh,Zanzibar,p.112;
Klunzinger,1871,Verh.zo0l.-bot.Ges.Wien,xxi,p.671;Giinther,
1909,Fische Siidsee,viii,p.342.

Pgeudorhombug pantherinug,Bleeker,1862,Versl.Akad.VWet.Amsterdam,
AXiV’po 103.

W (Pla tophrys ) pan t!!e;:iHUﬁ ’Ble eker’ 1866-72 sA tl.Ichth. ’
vi,p.11.Pleuron.,pl.ii,fig.3.

Blatophryeg pentherinug, Day, 1877,Fieh.India,p.425,pl.xcii,fige.3,
4; Steindachner,1901,Denkschr.Akad.Wiss.Wien,1lxx,p.511;
Jordan and Evermann,1905,Bu11.U.S.Comm.Fieb.xxiil,(1906),
p.512; Jordan and Seale,1906,Bull.U.S.Bur.Fish.,xxv,(1905),
P«412;Kendall and Goldsborough,1911,Mem.iius.Comp.Zo0l.,
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xxvi,p.332;Weber,1913,"8iboga" -Exped.,lfische,p.427;
0gilby,1913,Mem.Qd.Mug. ,11,p.90;Gilchrist and Thompson,
1917,Ann,Durban Mug. y1,p.400;McCulloch,1922,Mem. Qd Hus |,

- vii,p.244;Von Bonde, 1922,Rep.Figh.Mar.Biol.Surv.S.Afr.,
i1,(1221),5pec.Reps,1i,p.6; Von Bonde,1926,Trans.Roy, .
,SOcaS,Afr.,Xii,p;287;Fowler51925,Proc.Acad.Nat.Sqi.Pbiléd.,
1xxvii,p.204; Fowler,1928,Mem.B.P.Bishop Mus.,x,p:21;Schmidt

- 1930,Trang.Pacif,.Comn.Acad.SciUsS.5.Rs y1,p.111;Fowler,
: } 1931;MemoBtPoBiSh0p .HUSt’IXi ,p.320. B o _ v
Ezggoggggg_ggncug,JOrden_& Snyder,1804,Proc,U.S.Nat.Mus.yxxvii,p.
Bothue pantherinus, Regan,1920,Ann.Durban Mug.,ii,p.212,f12.3;
.Barnard,1925,Ann.S.AfrcMus.,xx1,p.385;Norman,1926,B{01.

‘_.Resg"Ehéeavour“,v,p.ZSE;Norman,1927,Rec.Ind.Mua.,xxix,p.as;

_ McCulloch,1929,MemgAuet.ﬂus.;x,g¢276;Norman;1934,30no'riFlat
(Heterosomata),i,p.zaa'fig.l%?; 1w1er51934,§roc.Acad. ate
Scd.Philad.,lxxxvi,p.a34. - o R

TEXT-F1G. 13.] |
D.85-95; A.64-71; P.9-11; L.1.80-92.

" Depth of body.lgrto»iwicé:ihvthé length, 1eﬁgth_df head
v»,S%.to’é. Upper‘profilé bf head cthex,fqr_witb é.slight)notéb-

in front of lower eye. Dismeter of eye 3% to-neafiy 5'in length
.ofjheéd; ,iﬁterorbital Widtb-equal-to or a little 1ése'than diamete:
of eye in the male, rather narrowefiin,tbevfemale; anterior edge
of upéer'eye aboﬁe, or a 1ittle ﬁehindimiddle of_iowef;f;ﬁaléi
generaily with a derm51 ten£ac1é-on hinder part 6f,eadh eyea;’

Ma ture male with one_orfmorejirregulaf b0ny?tﬁbercles'Oh the

‘snout, iﬁ front of'ldﬁer eye, and dftep‘oﬁe'or two in frbnt,of
upﬁét eye; -exdéptffﬁr'é biuntrknob)onjthe>sngu£,-théée-afe_Wanting
in tﬁé fe¢a1é.”}&axiliaryfektendihg;;oﬂbélqw anteriorredge or |
anterior half of»éyey'iengthiébou£,3 15 that .of head. About 6 to
8 Qery'shoff'giii;}akers on lower ﬁértfof’éhteribfvéhch;: Scales
cteriold on ocular éidé,hcycloid'on'blind sidé;:‘Péctorél of ocular
 plde with upper réyé'greatly prblqnged.inLiﬁé_matqre méle; g ome-
-,;times,reacﬁing bage of caud31. Caudé11db£usely péihtéd.; Veftebrae
10 4 29. 'Brownish,icoﬁeréauwiih.pélér apd:darker spots, blotches,
finge:OfYOCéliig. generélly.a 1éfgé d@fk blquh on_ﬁidd1e of straigh
portiohvbf latéral'lihé; mediénffina éimilquy cblpured;ahd‘marké
'pectorai.epotted.Witb broﬁn,-with éf'withbdt irregular.dark-chSS;_

 bars., ‘Blind side whitish.



- tlnuous, unbranched, very °11ght1y undulate, Vsry numerou
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L__g_gu Up to 460 mm, i
Digtri g_ion. Natal Coast, Koei Bay, Delagoa Bay, 2«60 fathome
 Lepidoelogy. (Plate V, fige.20, 21) IR |

- Seales ctenoid on ocular side,.cyc101d on blind 31de, small,
"adherent, regular in arrangement' 80 - 92 ncales in the lateral

line.

Oculer aide - independent of tbe 1 l.'_

Ovoiduhexagonal, anterior. angles w1de1y rounded, enter1or
margin markedly convex in generel and cllghtly undulate, flnely
'and very feintly scalloped, callops very numerou 45 ~50, lateral
| msrgine moderately conVex- anterior length’ ?5-78% of totel 1ength,
"anterior breadth 85- 90% of anterior length, posterlor breadth 110~
115% of antermor breadtb._ Scales broader pocterzorly than anterior-
'1y, broadeet pert of scale along line J01n1ng posterlor engles.
Focus small but well dcfined,circular, very posterior in position,
aboot % of total length of eeale from posterior marzin. Anterior
‘field very large, radii moderately'dioergentvfrom focue, elightly

vcurved towards 1atersl merrine, cloos-set, well defined, con-

vincreasing in number from about 8 - 10 near the focus to about
45 - 50 at-the-ent°r1or margin. Interredlsl circuli very close-
get, ent1re, nearly stralght or very slightly curved towards o

the anterior margin. Lateral fields smell, roughly trlsnguler,
covered with a rather faint mosaic~1ike ornamentation due to inter
connec ted close-set circuli..  Posterior field very small, in. the .
form of a narrow, curved, warginel band, elong which 1s pleCed

- Glngle marginal eeries of 16 - 20 fairly ehort (10-12% of total

length of scale), rather stout, omewhet b]unt -pointed, narrow-

based; taoered, peg-iike Spines‘ ‘A veriable but small number of

: very short accessory or eupplementsry epines, rather irregulerly

disposed near the bauPS of the marginal spine y 8Tre usually
present., About g the lengtb of the marginsl series of spines pro-

: jeét beyond-the posterior marzin, which is sllghtly concave:
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. between aejaeeﬁt epiqeé‘ Tﬁe'aeeeespry epinee-dovnet'eveh-reech
the poeterior ﬁargie},.ﬁ | R
. Aggegent to_the 1. 1. \

- Similar in all respecte to qcalee away from the lateral
_line except that the 1ateral margin adJacent to the 1atera1 line
e flattened. ' ' ' '

Elongate eval, much narrowed poeteriorly. ‘Muciferoue
canal medianly symmetrical fairly long, not very wide, but
_occupiee whole of posterier margin.‘ %pines absent.

'4*;igg_ ide - _1in egendent of ta_“l“_. : v _
| Elongete oval, more elongete then ocular side scales.
' Scalee broader enteriorly tban posterzorly, broadest part of scale
’along line joining anterior engles, which are much rounded, -
‘anterior length 86 - 90% of total length, anterier breadth 80-84%
of anterior length, poeterlor breadth 65 - 68% of. anterlor breadth.
‘In other reepects similar to ocular eide ecalee,except that the
',’posterior field ie 1arger, roughly triangular in ehepe,}ornamented
| with a few rather irregular, discontinuoue, moderately-spaced cir-
.fculi.. Posterier margin evenly and elightly cenvex, emooth‘
. ‘ Many ocular elde ecales ehow 2 or 3 breakq in the continuity
of growtb (absent or very obscure 1n blind eide ecalee). Theee
break« are alwaye much nearer to the periphery of ‘the ecale than
.to the focus, and teke the form of either very narrow bands in
which the circuli are rather irregular, and d1econtinuous, or lines

of growth-arrest witb feir amOunts of absorption.

(Vl i ) . CHASCANGPS ETTA.

gcgnogﬁetga, Alcock 1894, J. A31at.ooc.Beng.,1xii1(2),p 128,
- _Alcock,18923, Cat‘fndian Deep~Sea Figheg,p.125;Barnard,1925,
“Ann.S!Afr.Hus. xx1i,p.389; Norman, 1934 Menogr.Flatf.( etero~
somata)yi,p. 24é
Tgachygteronhry. Franz 1910,Abh.Bayer Akad wigg.,Suppl 1v,Abh 1,
: p.60.

Body_elengate,fteperingjpestefiorly; etfbngly'come

pressed. Ejes 0h>t&e'1eft side,separated by a rather narfow.ana.




s8lightly concave space; interorbital region eimilar in both
sexes. No rostral or orbital spines. Olfactory laminae rather
numerous,.arranged trangversely to a long central rachig. Mouth
very large, the length of the maxillary more than & that of
head; tip of lower jaw projécting in front of upper; mandibu-
lar membranes not forming a dietinet pouch; Jjaws and dentition
about equally developed on both sidee; teeth small, slender,
curved, pointed, those of the lower jaw depressible; unieeriai
in both Jaws; no distinct canines; vomer too'thleas. Gill-
openings wide; gill-rakers absent or represented by one or two
rudiments. Dorsal fin commencing above anterior nogtril of
blind side and well in front of eye; anterior rays connected
by membrane only at their basee; all the rays eimple, not
scaled. Tip of first interhsemal spine not projecting in frént
of anal fin. Pectoral finevunequal, that of oculer side larger;
@ll the rays simple. Anterior ray of left pelvic well in
advance of that of right. Scales very small, cycloid on both
eides of the body; no supplementary scales. Lateral line
equally developed on both sides of the body, with a low, flat-
topped curve above the pectoral fin; no supratemporal branch.
Vent on blind side, just in front of anal fin.

Represented by one species in Gouth African seas.

12. CHASCANOPSETTA LUGUBRIS, Alcock.

hascanopgetta luzubrie, Alcock, 1894,J.Asiat.Soc.Beng.,1xiii
2)ype129,pl.vi,fig.4; Alcock,1895,I11ust.Zool."Investiga-
tor", Fishee, pl.xv,fig.3; Alcock, 1899,Cat.Indian Deep-
Bea Fishes, p.125; Brauer,1906,"Vsldivia" Tiefsee-Figche,
p.295; Norman,1927,Rec.Ind.Mug.,xxix,p.35,fig.9; Norman,
1931,Ann.Mag.Nat.Hist.,(10)viil,p.601; Normsn,1934,
Honogr.Flatf.(Heterosomata),1,p.250,f{g.191.
Trachypterophrys raptstor,Franz,1910,Abh.Bayer.Akad.Wiss.,
Suppl.ivyp.60,pl.vii,fig.54;Hubbs,1915,Proc.U.5.Nat.Nus.,
xlviii,p.452.
Chagcanopgetts zilchrigti, Von Bonde,1922,Rep.Fish.Mar.Biol.,
' Surv.S.Afr.,11:?19215,Spec.Rep.,i,p.?,pl.ii,fig.z;Barnard
1925,Ann.S.Afr, Mug. ,xxi ,p.390.
Chagecanopsetta maculata,Von Bonde, 1922,tom.cit.,p.8;Von Bonde,
1925, Trans.Roy.So0c.S.Afr.,xil,p.288. ’

TEXT-FIG.14.

D.114-122; A.77-85; P.14~17; L.1l.ca.146.




79

| Deptb of body 3% to nearly 4 in length, 1ength of head |
4 to 5% Diameter of upper eye 3§.to 4 in length of head, 3 to 5
in 1nterorbita1 width. Cleft of ‘mouth generally oblique, but-
sowetimes nearly vertical or horizontal maxillary extending
to well beyond eye, length 1} to 1F in thet of head. Width of
curve of lateral line 5-to 52 in stra1ght part. Pectorai'of
ocular ezdo 13 to 2% in 1ength of heada Caudaliabtnsnly pointEd;;
oaudal peduncle deeper ‘than 1ong. Greyish or yellowieh brown,
'with or without numerous small dark spots, fins duskyo' ‘Blind
.-eide whltish. ) i _ S | | . o
Legggg; Up to 245 mm.
Blstribution-- Off Natsl and Delagoa Bay, 174 275 fathoms.

Legido;ogg (Pla te VI flg.22). ‘

Cycloid on - both 81des of tbe body, vory small, smaller

- on blind gide than on ocular side, very thln, adherent, regular

in arrangement, about 145 ecales in the. lateral 11ne. !

4

rmwglgr sige - indegen ent of ghe l,

Uval, anterior angle° largely rounded, anterior margin
convex, . faintly scalloped, 30a110ps fairly numerous, about 20,
' lateral mar gins moderatnly convex, posterior margin evenly convex,
| anterior 1ength 50-55% of total 1ength, anterior breadth 95-100%
of anterior length poaterlor'breadth 1C0% of anterior breadtb,
‘Focuo large, elongata ovel in shape, more or. 1ess central in _
_ oeition, well-defined.. The scale may be divided 1nto ‘the usual
’four fields but ouch division 15 rather arbltrary, ae =harp1y
- defined limits cannot be recognised. The leasgt difficult field |
.to demarcate is the posterior field and then only when the cover-
v ing epitheliel Bkln adheres to the scale._ | '
| Tbe scale generally 19 ornamented with rather few, widely—
gpaced circuli interrupted at right angles by a numbar of rather
1ndistinet, widely-epaced divergent, undulose radii. The radii

~ are to be found in-the»anterior field and in the magor portione




of the 1eterslifie1ds.j In the lateral fields they are usually
_‘Very chort and somewhat dlscontlnuous, startlng some distence

from the focus and not reaching as far as the lateral marging of
the scale. | There are about 6 radii near the focus and: abcut 20 .
‘at the scele'Q margin.' The interradial circuli are straight or a
vslightly curved *l;(:navard.~ the periphery of the scaie and entire.

o _'c The posterior field, when tbe coverlnz epitbelial skin:

-is absent, may be recognlsed by the absence of radii and the fewer,
- more widely-spaced and more deflnitelyamarked circuli. |

Adqacent to _the 1. 1.

Similar in all respects to. scales eway from the laterel
1ine, except that the 1ateral margin adgecent to the 1ateral line
e flattened. - | |
. Lateﬂﬁlﬂline. T |
Uval,',a} little néfrover than scalee awey from the 1atera1

. line. Muc1feroue cenal medlenly sycmetrical, wide, ghort.

7._;_ndw§1de - independent of the 1. 1.
. ‘Smaller replicas of,ocular side scales. Circuli end fadii‘
fewer. | | | o
There are no elgns of annuli. .
Shifting of the scslee in. tbe scsle pcckete seems to be
- 8 common occurrence in this species. The scale illuetrated ie a
typlcal exemple and show tbe change in the axis of growtb due

to such movement very plalnly._

(iX) - I..AIIOP.:. |

lLae gg,Gunther,lBBO Shore Fighes "Chellenger",p.zg Barnard y 1925,
- Ann.S. Afr.Mus.,xxi p.392;Norman 1931, Ann.Mag.Nat Hist.,

(10) viii,p.801; Norman,1934 Monogr.Fletf (Heterogomata),

: i,p.262.

]Scianecte; Alcock,1883,J. Aezat.ooc.Beng.,1v1ii(2),p.284 A]cock,

- 1890, Ann. Mag.Na t Hig t. , (6)vi,p.216. . |

» Lsmbdogsetta,gmith and Pope,1906,Proc.U.S.Nat.Mus .,xxi,p.496;

: Barnard,1925,Ann.S.Afr.Mus.;xxi,p.393.
laeoptich _1_,Hubbe,1915 Proc.U.S.Nat. Mus.,xlviii,p.460. -

Body ovate or rather elongate, broad in front, tapering
behind, compressed. Eyes on the 1eft side, separated by 8 bony

ridge or'Very narrow concave-space,- interorb1tal region gimilar
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.3invboth'aexes; No-rostral'ofzgfbital spineéﬁ 'Olfégtory laminae
in. moderate number, érranged iranSVeréély-io-or'fadiatiﬁg from &
fairly long central rachis. Moutﬁ small, protractile,'theiiéngtﬁ
of the maxillary _3-3- to 4_-?; in that .o'f.:bead. Jaws about equally
developed on both sides, but dentition almost eiz'tire,ly confined |
to blind side; teéth all very gma11; pdinteé,1more-of less uni-
serial or in narrow bande in both jaws; - vomer féo£51ess{ Gi11-
_ rakeré:féw in nu¢bef, very sboft,.eometiﬁes'ruaiﬁéniary. HDoréal
 fin commenéing‘ebove nostrils of:ﬁlind.side andiin=ffdﬁt'of.or
.“ above'aﬁtgriofféage ofleyé;_~ali.tbe.rays,simplé, scaled (at least
“-6h'dcglar side);-'first tﬁ6~rajé gehéraliy}seﬁaréted_by.énl'
i'interspaée frdmvrestvbf fin. Tip of-first:intérhaemai'spiﬁe
'not'projecting in ffont of anal fin‘ Péctoral fins’unequal,,tbat.
. of ocular eidé larger. Scales,vgrj sﬁail, ail'cycloid; no gsupple-
mentary ecales. ; L9tera1'1ine developed only oﬁ ocular side of |
_bbdy,_ﬁiib a dietinctfcurVe ébb@e tbé pectorsl %in; ~without or
’ﬁitﬁiavveryvshort;suprétempdraltbranch. ‘Vent,ohvblind side, above
first ray of amal fin. o
Rép?esented by three spécigs ih'Soﬁtb-African seag.

 Key to the South African Species.

8. Origin;of aorgal ebovevénteribr hdetrii_of blind sidé; vfirét
,.two.fays‘not detachédrfrom.remaiﬁder of fiﬁ;_secdna snd third
>}é littleeprolonged e e e e s W e ;*..i3. niggcmégglgigg.

‘b. Origin of dors:'al above p'qs.te'rior” noetral "of blind side; first

two faysvdétachéd'frbm remainder'of fin, but none of the

rays pfolongéd {except in very young).

. (1) Pectoral chorter than;hgad'v.'. « + « 14. natalengis.

’(11) Pedtora1 neafly twice as long as head.lSa»pgggggglig.

<

13. LABOPS NIGROMACULATUS, Von Bonde. -

Laegﬁginigromacglatggg Von Bonde,19225Rep.Fish;Mér.Bioi.Surv;‘
T G.Afr.,ii,(1921),Spec.Rep.yiyp+10,pl.iii;Von Bonde,1925,
" Trans.Roy.Soc.5.Afr. ,xii,p.289; Barnard,1925,Ann.S5.Afr.
 Mus.,xxi,p.392;Norman,1931,Ann.Mag.Nat.Hist.,(10)viid,
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- P 510 Norman 1934 Mono . Flatf. (Het o ome 1,
p.254 fig 194, . gr . ° aomata),i,'

o TEXT-FIG 15: :
'D.lQSﬂlOG" A083-85, : 014 L 1. 1020

- Depth of boﬁy 23 to 2 & in the 1ength, 1ength of head 5 to
.'5%, ‘Upper profib of head and body markedly convex above and
‘behind eyes. Dlameter of eye 35 to 32 in 1ength of head; lower

‘"deye scarcely in advance of upper, wh1ch is separated from edge

jof head by 8 space equal to %-or l its dlameter‘» Maxillary

Vaoarcely reaching anterior edge o? eye, length 32 to 4 in head;

dteeth uniserial, almont entirely confined to blind 31de of jaws.

d_'6 or 7 gillerakers on 1ower part cf anterior arch. Origin of
| dorsal above anterior nostril of blino =1de,_ firat £Qo'rays'not

detacbed from remainder of fin, gecond and ihird rays a little d

v”prolonged. Pectoral of ocular side 17 to 35 in 1ength of head,

b'Caudal obtusely pointed Browniah, w1th Qmall black npots acat%

: tered irregularly over tbe body, outer parts of dorsal and anal~'

"fins black; oaudal blackishe Blind side whitish. |

Lengthi Up to 178 mm,

_;gtributlog_ Natal Coaet and Delagoa Bay, 565~ 160 fathoma.

Legidologg. &Plate VI fig.23 )

“Seales cycloid on both: 51dee of body, small, adherent,

-v'regular in arrangement 102 scaleq in the lateral Iine.

'Ocular gide = 1ndependent of the 1.1, |

| Broadly oval, anterlor anglee w1de1y rounded,\anterior
'margln evenly convex, very faintly eca110ped, nearly smooth,~
escallope falrly numerous, 16 - 20, lateral margins sllghtly
-1conVex, posterior margin evenly convex, amooth. Anterioq length
_Qmeaaured from anterior margln along. median axis to centre of
_focua) 65-68% of total length, anterior breadth 100—115% bf o
: anterior 1ength, poeterior breadth 82-92% of anterior breadth.v

Focus large, oval in ahap boundaries somewhat 1ndef1n1ﬁe,

comewhat posterior in poaition, about % Of tgtal 1ength of ecale



(

vfrom posterior margin,_eurrounded by a few, 3 - 4, rather widely~
‘spaced circuli. ‘Anterior field of fair size, radii elightly
divergent from focus, lateral epread not great, alightly unduloee,
moderately apaced, fairly numerous, increasing in number fram
about 10-12 near the focus to about 16-20 at the anterior margin,
interradial e¢irculi moderately close—set (except the few near

the focua), entire (for the most. part), atraight or nearly 80.

" Lateral fielda of- modera te eize, roughly triangular, circuli
fairly close-Eet except the few near the focus. Posterior field
eomewhat small, triangular, ornemented with a few W1dely-epaced,_
somewhat diecontinuous circuli. - |

: AdJacent to the 1 1.

| uimilar in all reepects to scalee away from the lateral
11ne,vexcept that the 1ateral margin adgacent to the 1atera1 line
ie flattened or slightly concave.»pv;' |

"La;eral line. | -

' Squarish oval, narrowed posteriorly.A mucifereus canaivv
i medianly symmetrlcal. Maximum breadth 85-90% of total length. :
glznd side - 1ndegendent of. the_l_l_

Idenxical in every way to ocular 51de scales.*

There are no eigna of annuli., §

14 EDPS NATALENSI y Norman.

Lam doggetta kitaharae (non Smith & Po pe),Von Bonde 1922 Rep._
o b'ish.Mar.BiOl éur‘V.S Afr, ’ii (19213 Spec.Rep-,i,;h
R Barnard11925,Ann.S Afr.,Mus.,xxiﬁp.Sga. - (10) "
L eopg natelensis, Normsn, 1931,Ann.Mag.Nat.Higt., v
"~ pe610; ﬁorman 1934 Monogr.Flatf.(Heterosomata) i,p.éss,
flg.].gg' )

TEKT—FIG. 16.

D 97~99 A.75-77 "P. 14 L. 1 ca. 100.

Deptb of‘ body 2-51- to 23 in the 1ength, lengtb of head 5 to

-5% . Upper proflle of head and body markedly convex above and




behind eyes; Diameter of eye about 3 in length of head; lower
eye e 11tt1e in advance of upper, which. almoat ‘toucheg edge of
‘bead. Maxillary extending to below nterior edge of eye, lengtb
a8 little more . than 4 1n that of. heed, teeth in.narrow bands,
“mostly confined to blind side of Jawa. 5 or 6 gill~rakere on
lower part of anterior arch._ Origin of doreal above posterior
'.noetril of blind side; flPSt two rays detached from’ remainder
of fln, none of the rays prolonged. Pectoral of oculsr eide'
sbout 1% in length of head. Caudal. rounded. Yellowish brown,
| median fine dusky towards thezr margins.. Blind side whltiebt

Length: Up to 135 mm. I

‘ ‘Distributi tions Natel Coast, 180230 fathoma. ;

'Q_B;l,g_o_;,gg (Plate vx ﬁg. 24.) . R

Scales ‘¢ycloid on both eidee of body, smell, adherent,

regular in arrangement- about 100 scalee in the 1ateral line.

: Ocular eide - indenendent of tbe 1v;

' Squariah-oval, anterior anglee widely rounded (not 80

~widely ae in L.nigr maculatue), anterior margin evenly conVex,

very faintly ecalloped, nearly emootb, ecallope numerous, 22- 24

1atera1 margins very sligbtly ¢onvex or etreight, posterior margin
evenly convex, smooth. Anterior 1ength (measured from’ anterior

- margin along ‘median aXis ‘to centre of focus) 58-60% of total

| length, anterior breadth 114 - 118% of anterior 1ength, pos terior -
'.,breadth 92-96% of anterior breadth. Focus of moderate size, well
defined, C1rcular, elightly posterzor or eubcentral in position,_
eurrounded by a few, 3 - 4, rather Widely-spaced circuli. Anterior
field fairly 1arge, radii eub-perallel, very slightly divergent ,'
from focue, lateral epreed very emall, cloce-eet, elightly undulose
numerous, increaeing in number from sbout 10 = 12 near the focus o
Lto about: 22 - 24 at the enter1or margin,. interradial circuli
..cloee-eet (except tbe few near the focue), entzre, streight. B
Lateral fielde of moderate eize, rOughly triengular, circuli cloee-
set, except the few near the focue. Poeterior f1e1d not large

"trianguler, ornamented with a emall number of rather widely-apaced,



"
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\

et

eomewhat dieéOntinuoue circull.
'églggent to the 1.1, | \ _
" Similar 1n all reepects to scalee ewey from the lateral
A 1ine, except that the lateral margin adgacent to the lateral 1ine
is definltely concave.

”,Sduarieh'ovel,‘narrewed pbeterioriy.":aueiferoue canel
| 'medianly:eymmetrical. Maximum breadth 80 - 85% of total length.
. Bllng gide - indegendent of the 1. le
| - Identical in practically every way to ocular eide ecalee.
[_The general form is somewbat more rounded oval than 1@ the caee'
with ocular side ecale,, the lateral mergins being 8 little more
convex. N

‘There'arefno_signs of annuli-

' 15. LAEDPQ PECTORALIo (Von Bande).

~ La mbdopgette pectoralis Von- Bonde, 1922 yRep. Fish Mar.Biel Surv.
. -8.Afr.,1i, (19213,Spec.Rep.,i De 10 yPl.i,fiz.3; Von Bonde,
_ 1825 Trans.Roy.Soc.S Afr.,x1{ P 289 Barnard 1925 Ann.,
, S, Afr.Mus.,xxi,p 393. - v
L_ pe_pec toralis,Norman,1934, Monogr Flatf.(Heterosomata),i,
T P26, flgc203. |

TEXT-FIG 17. |
D. 108-113 AL 91-94; 9.12 L. 1. 105 110.

Depth of b0dy 2— to nea?ly 3 1n the 1ength, 1ength of

head 5% %0 6% Upper pPOflle of head and body mederately convex
‘above and bebind eyes.} Diameter of eye 2% to. 2& in 1ength of' head
lower eye a little in advance of upper, whicb is cloge to edge of
'head.~ Max111ary extending to anterior edge of eye, ‘length about
4é in that of headvf teeth apparently in. one or two seriee,moetly

confined to blind eide of Jaws.- 7 or 8 gill—rekere onilewer ﬁert
of enterior arch. Origin of doreal above poeterior noetril_ofd

. blind side; Tfiret two raysjdetacbed frqm remainder of fin; none
of the“rays'proionged;”'Peetoral ofjecuiar_eide'heerly tdiee ag

long ae head. Caudal obtusely pointed. Brownish; :fins dusky.



Blind side whitish._

' Lh_g;_- Up to. 190 mm, » _ ;
Digtribution. Natal Coast and Delagoa Bay, 150 =170
fa thome . - | | o ', o | |
Lepidolozy. (Plate Vt,fig.zs) .
o ‘Scales cyclold on both eidee of body, emall, rather’ thln,-‘
adherent, regular in arrangement, 106-110 scelee in the lateral
- line.'._. - - SR S

Ocular Q1de - independent of the 1l. 1..

: _ Broadly oval, anterior englee widely rounded (ag in

' .nlgrome ulatug) yanterior margin convex but usually ellgbtly
undulose, very falntly ecalloped,'scellope nume rous , 24.26, . |
lateral margins convex (sometlmes a little irregularly undulose),
_ posterlor margin convex, smooth. Anterior 1ength (measured from
anterior margin along median axis to ‘centre of foous) 70-75% of
total length, anterior bresdth 80-86% of - anterior length, pOS=
Tter1or breadth 98-100% of anterior breadth. Focue relatively
large, rather elongate oval, somewhat 1ll-defined, ratber
posterior in poqitlon, about % of total length from posterior
margin, eurrounded by -a few, 2 - 4, rather widely-spaced, often
discontinuous circuli. Anterlor field 1arge radii moderately
divergent from the focu tending to curVe sligbtly towards the
lateral marg1ns, cloee-eet, slightly unduloee, numeroue, increag-
ing in number from about 12 - 14 near the’ focue to about 24 - 28
at the enterlor margin. A few of the moet lateral radii on both
sides of the field etart near the focue but do not reach the
periphery of the ecale, interredlal c1rcu11 close-set (except the
few near ‘the- focus), entlre, straight or Very elightly curved
towarde the poeterlor aspect of the scale. Laterel fielde of |
moderate size, triengular, c1rcu11 cloee-uet,'except the few near
the focus. Posterior field not large, tr1angu1ar, ornemented with

cloee-eet, somewhat. discontlnuous ~circuli.




Adjacent to'the 1.1,

- BN

Slmilar in all respects to scales away from the lateral

line, except tbat the 1atera1 margln adJacent to- the 1ateral

‘1ine s flattened.
| L_j_Ll.l.l.ne-

Squarish oval, narrowed posteriorly, anterior angles not

o widely rounded, anterior margin flattened or concave. Muciferoue

canal broad and aymmetrically medlan. Maxlmum breadthjeseQO% of |

total length.

vB ind gid - 1ndegend nt of the 1.1.

Identical in practically every way 10 ocular elde scales‘

'General form qomewhat more rounded oval than ie the caee with

ocular 51de ccales.

There are no eigne of annuli.-_




Family IXT. PLBJRONECTIDAE,

| EWee on the right side, except in revereed examplee in
certaln}epecie optic chiaema monomorpbic, the nerVe of the 1eft
| eye always dorual. Doreal f1n extending forward on the head at »
least to: above ‘the eye - all the fin-ray- articulated.» Each pelvic
fin- of from 3 to 13 rays._ Mouth usually termlnal, with the lower
fgaw more or 1ess promine:t maxillary without a supplemental ‘
bone, palatinea toothlees. Lower edge of urohyal deeply emargin-
- .ate, go that the bone appears forked._ Preoperculum with freev |
| margin.' Naeal organ of blind cide ueually near edge of head, but
fsometlmea nearly Opposite that of ocular side. Vertebrae never
| fewer than 30, On each aide avelngle poet-clelthrum.fe Ribe-
present.  Egg: without an oil-globule in the yolk. | :

Three subfemlliea repreeented in aouth African watere.'

gxnogeie of _the So h African Subfamilies.

. Pelvic fins generally qhort-hased, ymmetrlcal, or that’
. of V°ntra1 side medium and aomewhat advanced, the fins eupportedv
by the pelvic bonee behind or below the cleithra, pectoral radiala
preeent. ' ' |
A, 0r1vin of doraal fin above the eyee, behind naaal
organ of bling eide, precaudal parapophyees aeparate,
- diVergent, hypocoracoids narrowed forward below,.
‘Lateral line rudimentary and ecarcely apparent on a
‘blind side of body; olfactory laminae radiating
f-fffrom a short central rachis . - A, POEEILOPSETTINAB
.'hB.' Origin of dorsal in front of eyes, the f1n extending
forward on gsnout either above or below naeal organ
“of blind eide. .
'11. Dorsal fin extending forward on;enout above
'naaal organ'Of:blind gide; last_évpreeandal »
vertebrae withvparaponhyaea;.ofiwhichxthe_laat

" pair are connected by a bridge; hypocoracoids




nérfoWéd fofward bélow; olfactory laminae arranged
traneversely to or radiating from a ce:tral rachis,» later-
| al line well devoloped on both eides of the ,body. . e e
e R - PARALICHTHODINAE.

| 2, Dorcal fin extending forward on snout below nagal’ organ
?__of blind side, parapophynes of precaudal vertebrae
united tovform ¢losed haemal arches, beaying the glender
ribs at their extremitiee;--bypocoracoids~expanded;
olfactory laminae parallel, without rachie, iéteral

line rudimentary and ecarcely apperent on blind side

. o'-*:_l ._: L A L n o v e 014‘.: §AMARINA P

. Subfamily A. omi;,opsmnm'{

Charaoters ag giVen in. the above synopsis. Two genera

found in South African seas.."

Key to gpe South African ggnerg.

a. None of the anter1or rays of dorsal or pelvice pro~_
| longed ~male. c1milar to fomala. No orbital ten-

" tacles ._{ A ¢ ) ‘Poecilopsetta.

’5; Anterior rays of doraal.and.of pelvic of ocular eide

-more or lees prolonged in both gexes., Very long in
male' male with s trong roetral epinés, and with the
teeth on ocular side of upper Jjaw extondlng on to

"outer surface of Jaw . . (XI) rleyel]a.

(x)s PORC ‘I;’,,'o PSEITA.
o oecilogg tta, Glnther, 1880, Shore Fishes "Challenger", p. 48;
‘ Hubbs, 1819, Proc. Biol. Soc¢. Washington, xxii, p.163,

Morman, 1931, Treubia, xiii, p. 423; Norman,_1934,
‘Monogr. Flatf. (Hetersomsta), i, Pe 387. B v

Boopsetta Alcock 1896 J. Asiat. Soc. Bengal, lxv (2), Pe 305,
- Alcock, 1899, Cat. Indian Deep-Sea Fish., p. 126

A eops Jordan'& Starks, 1904, Bull. U.S. Comm. Figh., xxii, '
Ale (1902), p. 623: Jordan & btarks 1906, Proc. U.S. Nat. .

Mus., xxxi, p. 198. K




ara;imandg, Breder, 1927 Bull. Bingham Ocean. Coll., i (1), p.86.
Hale similar to female. Body ovate or rather elongate,

strongly compressed, often fragile.‘ Lyes on the rigbt cide, con-
tiguous or-separated~by a very narrow space,. Male without rostral
spinés;' gouth rather small, nearly symmetricai, tbe 1ength of
rthe maxillary 1ess than % tbat of head,i teeth emall, villiform,
in one or. two rows or in narrow bands in the jaws,f dentition
better developed on biind eide of Jaws, vomer toothiées. Gillu:
| rakere rather short, p01nted, few in numbor, lower pharyng@ale :
»rather nerrow, separated for the greater part of their longth,
each with 2 or 3 ‘rows of sharply pointed teeth. Doreal fin with
66 or 68 raye, commencing well behind nostrils of blind eide and
above eye . nearly all the rays aimple, not scaled, anter1or raye
4.not prolonged, a low gcaly eheath covering basal part of fin on
ocular side. Anal with 45 to. 58 rays, similar to doreal, tip -
of first interhaemal splne not projecting in front of fin. Pec-
*toral fins unequal, that of ocular szde 1arger, with 7 to 12 rays.
Pelvic fins W1th 6 rays, short-baqed, subequal, but eomewhat asym-
.metrical, that of ocular side further forward and cloaer to median
| line than that of blind side' none of the raya prolonged.‘ acalee
~of moderate or small 517e, rather feebly ctenoid or ‘cycloid on
ocular side,. cycloid on blind side. Lateral 1ine on ocular side »
well deveIOped, extending on to the caudal fin, with a large flate
topped cirve above the pectoral fin; - no supratemporal or euborbi-
tal branchee, lateral - line of blxnd 91de rudlmentary or absent.’
Vent nearly median. | ”

Only one species found 1n Soumh African waters.

‘16. "POECILOPSETgA’,NAmLm;g, ‘Normari.‘ -

Limagda beagi (non Goode), Von Bonde, 1922 Rep. Fish. Mar. -
- Biol. Surv. S.Afr., (1921), Spec. Rep., i, Pe 16 Barnard,
1925’ Ann‘ S AfI‘. Mus., Xxi, po 395.




Eggcilogglggg nagggengig, Norman, 1931, Treubia, xii, p. 426
Norman, 1334, mOnogr.:Flatf. (Heterosomata), 1, p.292,-
' fig. 283., R

Umnn&:ﬁ]
’Dfea- | .54 P. 10; L.l._ ca 70.,

- Depth of body 22 in the length, 1ength of head 4%, Snout
-much shorter than eye, diameter of which 1e 2% in length of head,
eyes nearly contiguou gy the lower ecercely in advance of upper,
wblch e terg doreal profile of head., Maxillary extending to
a little beyond anterior margin of eye, lcngth about 3% in that
of head lower Jaw 25 in head. ‘Teeth in narrow bande. ll_gill-
~ rakers on lower part of anterior arch. Scalea ctenoid-oa.ocular
'-e1de, cycloid on. bllnd ezde. Pectoral of ocular side twice in :
length of head, all the raya simple. Caudal pointed; caudal -
peduncle more than 3 timea as deep as 1ong. Greyish brown, with
darker patches, doreal and anal fino witb irregular black mark-
:_}ings,- 8 palr of" conspicuous black blotchee at middle of upper

}and lower margine of caudal, pectoraloblackiah dietally. Blind
eide whitieh. o | o e |

) ngggg-' Up 6 145 mm,
istribution. Natal Coaet and Delagoa Bay, 180-230 fathomc

”.Legidclogx (Plate VI figs; 26, 27).,
| Scalee somewha t: feebly ctenoid on the ocular 31de, cycloid
on the blind side, moderate or omall in elze, a 1little ‘deciduous,
, regular in.arrang ment, about 70 ecalee in the lateral line.' |
l z gide -_inde gendent of _“~l 1. e: o o i

broadly oval, anterior angles widely rounded, anterior
: margin markedly convex, prominently ecalloped acallops not Very
'numerous, 6 - 12, lateral marglne alightly convex or nearly straigh
>~anterior length 78 - 82% of total lengtb, anterior breadth 60 - 65%
of anterior length, posterior breadth 124 - 128% of anterior

breadth. wogt of - the ecales broader poateriorly than anteriorly.
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Focus uaually rather large, well-defined, oval or circu}ar, rather
poatermor in pealtlon, about l of total 1ength from posterior
| ‘margin, eurrounded by a fewg4 ? 8, widely spaced’ circuli. The_
focus is never a completely clear area ‘but is usually ornamented
witb very conVOluted linee form1ng an irregular moqaic like pattern.
Anterior field oi moderate eize, radii. divergent from the focug,
lateral spread fairly large, moderately widely spaced, well defined,
'contlnuoua, more or 1ess stralght or ellghtly undulose, not Very
numeroua, increasing in number from about 6 - 8 near the focus to
.about 8 - 12 at the anterlor margin' interradial circuli close--
get (except the few near the focue), entire, sharply bent towards
the anterior aapect of the ecale in the form of "average curvee"
'well-defined.‘ Latera] fields of moderate eize, triangular, circuli
cloee-aet (except the few near the focue),. fewer in number tban
in the anterior field, branching occure"ae the Junctions.of the
lateral and anterior fielda. ‘Poeferior field small; iriangular,_
.entirely covered with eplnee.v opines qhort, longeat 4 - 6% of .
. total 1ength of ecale,_strong, elightly blunt-pointed, witb curved
‘dlateral marzins and fairly broad baaee. Spines of two marginal
series homogeneou y of about equal len th, “the othera decreaa1ng
inilengtﬁ:ae lhe focus ic approacbed., Alternate arran ement
f of epineq fairly regular, 4 magor and 4 nlnor series medianly,
reduced to 2 or 3 laterally, ina few scales, magority with 3 magor
}?and 3 minor seriee medianly reduced to 1 or 2 laterally. Firat
magor series of 6 - 12 spinee and firet minor eer1ea of 6 - 12
gpines ’ glving a marginal projecting =eriea of 12 - 24 spinee.’
- 8Spines progect for nbout to 2 their length beyond poeterlor
margin, whlcb ic 1n01sed betwegn adJacent epinea. Spinee of other
major and mlnor serias’ fall wholly withln the conllnea_cf the
poeterlor fleld. . B | |

Adjacent to _the 1. l.f.

A llttle longer and narrower than thoae away from the

lateral line. Lateral margln adJacent to the lateral 1ine usually

slightly concave.
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Lgieral line. | :

| : 51m11ar to ecalec away from the laterel 1in ’ not'quite.
: so long and & 11tt10 broader anteriorly than poqteriorly.v Muci;'
ferouc canal medianly symmetrical,rather short. . Spines of
. posterlor field persictent eXCept medlanly where field ie cut by
canal. ' . R

_lllnd sige- degenden t. of l,

Similar to ocular eide scales._ Focus usually circular.

| Posterior field larger than its counterpart in ocular side ecales,

: trlangular, ornamented with fairly clone-set, entire,'well-defined

~ ecirculd. Poster1or margin convex,-slightly unduloae, emooth,
| n 1bera are no. Qigne of~annuli.. |

» It is noteworthy that lorge numbere of. both ocular and
bllnd eide scalea poasnes very large,'rather indefinit° central
areae which obv1ously are not- normal foci. uch scales are regen-.
erated ecales, and the logst ecale in the-regenerated scale is’.
| 'repreeented by tbe central erea, wb1ch 1q qlightly smaller than

the orig1n51 ecale.

(x1). MARLEYELLA.

ggrley~;la, Fowler, 1925, Proc. Acad. Nat. Sei. Phllad., lxxvii,
- - p. 203; Norman, 1934, Monogr. Flatf. (Heterosomata),
i, p. u96.; o .

X

Close to Poecilopeetta,ibut.male_witb strong rostral
gpinee, end with the teeth on -the ocular side of»the'upner jéw o
extending on to the outer eurface of the JEW, anterior rays of
‘_dorsal and of pelv1c of ocular 51de more or 1eoe prolonged in '
both qexes, very long in. the male. |

A single South Afr1can apeciee.

7. MARLEYELLA BICOLORATA (Von Bonde )
: (Blue- Zreen Flounder.).

Poec1logsetto bicolorata, Von Bonde, 1922, Rep: Fish. Mar: Biol.
Surv. S.Afr., (1221}, Spec. Rep.,i, pe 14, pl. v, fig.
Barnard, 1225, Ann. S.Afr, Mus., xxi, p. 396.

Poecilopsetts (Marleyella) bicolorats, Fowler, 1925, Proc. Acad.
Nat. Scis Philad., lxxvii, p. 203. ,

Mgrl eyella bicolorats, Norman, 1931, Treubia, xiii, p..423 Norman,
1934, Monogr. Flatf. (Heterosomata), i, p.396, fig.287
Fowler, 1934, Proc. Acad. Nat. Sci. Phllad., 1xxxvi,
pn 435‘ : X I




TIXT-FIG. 19.|

D.55-57; A. 46-47; P.11; L.1.70 - 75.

Body ovate. Depth of body about twice in the length,
length of head about 4. anut shorfer.tban eye, dlameter of which
is nearly 4 in length of head; eyeé separa;ed by & low scaled
ridge; ite width less thén 4 dismeter of eye; anterior marging
of eyes about level, the upper entering dorsal profile of head.

A gtrong rogtral espine dverhanging the upper jaw of the‘ocular
gside in the male, and & gimilar but rather emsller epine on the
blind side; 1n‘the female the spine on the ocular side is repre-
sented by a small prominence, ahd_that of the blind side is sbsent.
Maxillary extending nearly to below middle of eye;.length 2% to

2% in that of head; lower jaw about twice in head. Teeth frre-
gularly biserisl or in narrow bande, extending on to outér surfaCe.
of upper jaw on ocular eide in the mele. 12 gill;rakers on lower
part of anterior arch. Scaiee ctenoid on ocular side,cycloid on
blind eide. OUrigin of dorssl above middle of eye; véecond to
eighth.raye gfeatly prolonged in.the male, higheet nearly twice
length of head; second to fourth or fifth rays a 1ittle longer

thati those which follow in the female. Pectoral of ocular eide

with 9 or 10 of the 11 rays branched, 1engtb 1% to ig in that of

head. Pelvice with first three raye prolonged in both gexes,
‘longest rays g (femole) or about twice (male) length of head.

Caudal obtusely pointed; .caudal peduncle short. Bluish black

(dark browniéh in preserved specimens), tinted with green, spotted
and blotched with‘blaCk; the dark blotchee tending to form irre-
gﬁlar crcge-bars; - branchiostegal membranes azure blue below;
median fins with smeller and larger black spots; csudal with a

dark vértical bar near its base; pectoral and pelvic spotted with
darker; blind side similar to ocular side but crosé~bare indietinct
pectoral lighter ih colouri head with emall roﬁnd black spots.

Lenzth: Up to 185 mm.

Distribution: Natal Coagt, 70 -250 fathoms.




- flelde of - moderate size, trlengular, circuli cloee-set., Posterior

88

L__gidologg (Plate VII, fige. 28, 29).

| _ Scales ctenoid on ocular eide, cycloid on blind eide,4
moderate to emell in eize, much emaller:on-bllnd eide xhan on.
ocular eide, 8 11 ttle deciduou ’ regular ih*arrangemenfj' 7075
Sc:aleQ in the 1ateral line.‘ ~ S | -

Ocular siﬁe - 1ndggendent of . the l l..

Broadly oval, anterior anglea wldely rounded, anterior
margin convex, very prominently scalloped, callops_rather few,
6 -_8, lateral marging convex 88 & rule, eométimee allittle ctheve
in pert df £hefr‘1engthe; anterior jength 72‘-‘75% ofltdtal
vlength, anterior breadth 76 = 80% of anterior length, poeterior
breadth 110 - 115» of anterior breadth, most of scalee 8 1ittle

broader poqteriorly than anteriorly. Focus very small, circular,

well- defined, rather poeterior 1n poaition, ebout 3 of total lenzth
of ECele-from poeterior rargin, Anterior-fleld of-moderate gize,
radii divergent from focug, lateral epread fairly large, rather
w1de1y-qpaced, epacln; unequal, well-defined,c:ontinuous,'sligbtly
,unduloee, rather few, increaaing in number from about 4 « 5 near

“the focus to about 6 - 8 8t the anterior margin; interradisl cira

culi closeaset, ent1r markedly bent towards the‘ahteriOr aspect

of the ecale in the form of "average curvee", well defzned. Laieral

field eomewhat emall, rougbly trlanvular,ventirely covered with.
epines. Spines ehort, 1onge=t 6 - 8% of totsl 1ength of seale,
vetrong, sligbtly blunt-pointed, w1th very slightly curved lateral
“margins and fairly broad baaes. Spinee of two marrinal eerles
bomogeneoue, of ebouteequal laugth, othere decreaeing in_length ‘
towards the focﬁs."Alternate-arrangement of»spinés regular, 5 major
and & minor seriec medlanly, reduced to 2 1atera11y. 'Firat'major
-Serlea of 8 - 11 epines end flrst minor eer1ee of 8 - 11 epines,
giv1ng_a marginal pregecting,seriee of 16 - 22 spines. Spineg pro-

Ject'for'abOut_% theirviength beyond'posterior mergin, which ig



'1ncised between adgacant spines Spine of . otber'major'and'minarv'

series fall wholly w1thin the confinee of “the poaterior field.
AdJacent to_the l.l..' o | | o |

- Similaer to. SCale° away from the 1ateral line.\ Lateral
margin adgacent tothe lateral 11ne ueually definitely concave.,
.’Lat__r_'al__hne. | . | ’ o » ‘

Similar to ecalea away frOm the 1atera1 11ne."Laterali'
margins ccncave, ecales slightly narrowed poaterlorly. ;Muciferoua
canal medianly aymmetrical,vnot long. spines of‘poaterior field
persistent except medranly where field is cut by cana1¢
Bl ind gide - indegengent of 1.1e o
o Smaller but similar to ocular ¢*ide scales._ Posterior
field about same gize as 1tn counterpart in ocular eide ecalea,‘
trlangular, ornamented with cloae-set, entire, well-defiaed
acirculi. Posterior margin evenly convex, amooth.

T%ere are no BanS of annuli.
'_ subfamiiy B. 'EARALICHTHODINA_.@._ |

Characters as in eynopais on pages 81 82. The pelvic fing
aupported by the pelv1c bones behind tha cleithra.’a'_ single
. South African genus. o , . . o
. (xi1). PARALICHTHODES.

Paralichthodea, Gilchrist, 1902, Mar. Invest, 3. Afr., ii, p. 108;
: Regan, 1920, Ann. Durban Mus., ii, p. 213; Barnard 1925
~Ann. S. Afr. Mus., xxi, p. 398; Norman, 1934, Monogr.
rlatf. kHeterosomata), i, p. 398. R
! Body rather clongate, comprensed. Eyea on the right
eide, separated by a flat apace of moderate width. 'modth rather
large, the length of the maxillary nearly L that of head; Jjaws
and dentltlon about. GQUally devaloped on both aides, teetb amail,_
pointed, in 2 or.3 aeries-in both jaws; vomer. toothléss. Gill-
-membranea'aeparaﬁe, gill—rakers of modera te length, ratber cloge-

eet, not numeroug; lower pharyngeala very narrow and alender, not




0,
’ U"\'lj :

;approx1mated, each with 3 or 4 rows of pointed teeth. -Doreai fin

;:commencing in front of nostrils of blind gide and well in advance

of eye; most of the rays forked dietally,‘ecaled at tbeir baaes. _

;_Anal =1milar to doraal, t1p of firat interhaemal epine not project-
ing in front of fin.- Pectoral fins unequal, that of ocular eide
larger,' middle raya branched. Pelvic fins with 6 raye. Caudal
peduncle Very short.. acales small, adherent, imbricated, all
eycloid. Lateral 1ine with a ‘distinct curve above tbe pectoral

-fin; a supratemporal branch. Vertebrae 31 (10 4 21). Vent on’

~ blind side, above flrat ray of'anal fin, intestine with 2 or 3

| coils,, 242 pyloric appendages of moderate length. f}'

- A 91ngle South Afrioan specie,.

-"4-18.:. PARALICETHOD@ __;,Goma__g, Gilchrist.

Parali bthode oengis, Gilcbrist, 1902, Mar. Inveat. S.Afre,
ii, pi 108, pl. viii; Gilchrlst and Thompson, 1902, Ann.
S.Afr. Mug., vi, p. 262 - Gilchriest and Thompson, 1917,
Ann, Durban Mus., i, p.397, Thompson, 1918, Mer. Biol.
Rept., iv, p. 125; Regen, 1920, Ann. Durban Mus., ii,
p. 2143 Von Bonde, 1922, Rep. Fieh. Mar. Biol. Surv.
S. Afr., (1921), Spec. Rep., i1, p. 12; Barnard. 1926,
Ann. 8. Afr. Mus., xxi, p. 398; Norman, 1934, Monogr.
Flatf. (Heterogomata), i, pP. 398, fig. 288; Fowler, 1934,
,Proc. Acad. Nat. SCl. Philad‘, IXXXV1, p. 435.

{ TEXT-FIG. 20. \

. (67) 72 - 745 A (47) 51 --54; P.12; L.1.110-125.

| Depth of body about 2%- in the length, length of head
4 t§v4% Snout about as 1ong as eye, diameter of which is 45 to
nearly 5 in length of head and more than tw1ce the 1nterorb1tal
width; anterior marsine of eyes about level or upper a 1ittle in |
advance of lower. Max1llary extending to below middle or posterior
part of eye, length nearly % that of head,_ 1ower gaw progectlng.
19 - 21 glll-rakers on- lower part of anterior arch. Anterior rays,
‘of dorsal fin much branched and more or lese free from membrane.
Pectoral of ocular a1de with 9 or 10 of the 12 rays branched, -v-
1ength 13 to 13 in that ‘of head. Caudal with 16 rays (12 branched),
_rounded or obtusely pointed. Browniah or greyish, with small dark

spote on head and ¢n anterior_part_of body,' Blind eide whitiah.



Length: Up to 450 mm.

| ‘Dis tributiog: South Coaet (Algoa Bey), Eeet Coaet (Ebet

vLondon and Natal), shallow water.

é_sm (Plate vn fig.'SO)

’ Scalee cycloid on both slde= of the body, small, adherent,
imbricated, regular in arrangement 110 - 125 scales in. the lateral
line. . o

Ocular 51de - independent of the 1 1

| Ovel, anterior angles 1arge1y rounded, anterior margin .

- -convex, fa1nt1y scalloped, cellops fe1r1y numeroue, 256 - 30, 1ateral
vtmargins convex, posterlor margln convex, emootb, anterior length |

80 - 82% of total length, anterior breadth 70 - - 75% of anterior
length, posterlor breadth;loo% of anterior breadth. _Focus minute

[5)
 total 1ength of ecale from posterior margin.v‘Anterior"field of

but'welladefihed,'ciroulaf, posterior in position, about i of

| moderate eiza, radii divergent from focus, lateral spread not great,

moderately-qpaced, well-defined, contlnuous, nearly streight or.

: e11ght1y undulose; tending to curve slightly towards the. lateral

marglns, felrly numerous, 6 -8 near the focus, increaa1ng to 25 - BC

at the anterior mergin,' 1nterradiel circuli very close-set, gome-

what discontinuous, stralght or finely unduloee. Lateral fields‘
’of moderate 812e, triangular, circull very cloqe-net.« Poeterior

'field rather emall, roughly triangular,_ornamented mito Very dis-

'continuoue olrculi and irregularly-ehaped, coalescing clear areee,

_ more especially along the mergin..

Ad Jacent to_the l;li'

Slmilar to ecalee away from the lateral 11ne.' Lateral .

'mergin adgacent to the 1ateral line flattened with a rather ﬁharp
concavity 1n the centre of its length. ”
La eral line. | _ : |
Elongate ovel, somewhat emaller than ecales away “from
the lateral 1ine. Poeterlor mergin concave but undulose.v Mucifere

ous canel medianly eymmetrical, long, stretching nearly the full



1ength of tbe scale, of fairly wide even width tbrougbout.; Meximum
breadth 50% of total length. In other reSpects eimilar to scales

away from the lateral line.

Bl1nd glde = indegendent of the l.l

A 11tt1e emaller end narrower than ocular side eoales,v
but in other reqpecte identical.,g

rhere are no szgne of annuli.

eubfami 1y C. SAMARINAE,
Characters as given in the synopsis on paZes 81 82.

_Repreeented by one . genus in SOuth African watere."

| (x111) QAMARISg"f o
gamar1., Gray, 1831, Z00l. Miscell. {Gray), (I), p. Gdnther,

1862, Cat. Fieh, Brit. Mus., iv, p. 419; Barnard, 1925,

Ann. S. Afr. Mus,, xxi, p. 396, Norman, 1934, Monogr.

Flatf, (Heterosomata), 1, pe. 402.

Body. elliptlcal, compreesed. Eyec on the right eide,
nearly Contiguoue or. aeperated by a Very Narrow, ecaled rldge
~‘=nout, Jawe and upper parte of eye-balle not scaled; nasal orzgan.
'of bllnd gide above firat ray of dorsal fzn. Mouth amell, the ."
_1ength of the maxillary not much more than 3 that of head,l‘JEWS and

"'dentition about equally developed on both side : teeth emall,

3 villiform, in narrow bande,‘ teeth not enlarged anterlorly, vomer ;
toothlees.< Gill membranes broadly unlted below the throat, gill-
rakefe rudimentary. Doreal fin commencino on blind gide,: 1o front
‘of'eye-_ anterlor rays greatly prolonged and fllamentoue,' a1l
'.the rays elmple, not scaled,; no sheath covering basal part of fin.
Anal similar to-dorsal,- tlp of first interbeemal spine not pro-
vjecting'inifroﬁt_of»fin, Only the pectoral fin»of.ooular side
developed; all the'reye simp1e..’Pelviovfins witb's_reye, beeee ra-.
ther elongate; that of-ooular side placed & little further for-
ward than: that of bllnd side, and with the rays prolonged. Caudal
fin w1th the raye all simple, caudal peduncle very short.‘ Sééles
rather small, adherent, 1mbricated, strongly cten01d on ocular

's;de, cycloid or moderately cteno;d.on.bllndos1de, more than



50'sca1es in latéral line.' Lateral 1ine nearly straight, bifurcated

, bebind upper eye; no. aupratemporal branch.  Vent nearly median.

Representod by two spec1eq in Soutb African ceas

Key to the South&Afrlcan Sgecieg.

&, Dorsal 86, anal 57; - 80-gcales in ]ateral line.. . .. .
) . o'-.a.o ° g‘. i . 19. Orn&tug.
'b. Dorsal 78, énél 55; 94 scales 1n lateral line . . ..

 (§- . & f—n.c p;n 20. delagoenSiS.

- 19, SAMARIS ORNATUS Von Bondeo )
~ (Crested. Flounder.).
Samarig rpatug, Von Bonde, 1922, Rep..Fleh. Mar. Biol. Surv, S. Afr.,
-~ (1921), Specs Rep. i, p. 13, pl. vi; Barnard, 1925, Ann. S!
Afr, ,Mus.,xxi, p. 396; Norman, 1934, Monogr. Flatf.
(Heterosomata), 1, p. 404, f1g. 292

TEXT-FIG. 21

'D. 86; A.57; P. 4; L.l ca.80,

;-Veryclosg.to'g#grigigggg;‘a deep»ﬁé@éf.épécies‘froﬁ'

' the'Indiaﬁ Cceanzand Chineee seas. 'Dépthvof body' 4.in tﬁe length,
length of head 4. gnout shorter than ‘eye) diameter of which is
S:invlength of head; anterior marginn of eyes 1eve1. Maxillary

. extendipg'td below‘anterior edgn of pupll of eye, length.ég ln'that
of head' lower. Jaw a little projecting, la-to 2.4n head. Scales
ctenoid on both eideu of the body, splneq much stronger and very-

- much more. numerous on ecales from the ocular °1de. First 14 raye.
of dorsal fin prolon ed, filamentous, longeat raya 4 or 5 times
length of head. Pectcral a little nhorter than bead._ Caudal |
ibluntly p01nted, ‘with 16 rays. Pelvic of ocular 91de much lsnger
_than tbat of blind side, w1th firgt ray leamentous and free. Deep
brown, with 1rregularly scattered. black spots,, a row of 5 1arge
blotches along upper edge, 4 along 1ower edge of body, and 2 on
1ateral llne, doreal and’ ahal f1ns dueky, darker towards their
_edgeé; antefior-rays.of dorsal white distally,‘ caudal with gmall
-palé sﬁbts;' péctéfallblackisﬂk bo'th pelvics dugky; darkef-dis~
telly. Blind eide whitich. . | | -




Length: Up to 103 mu.

Dig_xibution.‘ Natal Coaet, 30. fathome.
Lepid logx (Plate VI1I, f1gs. 31, 32).

- Scales ctenoid on both sides of body, mucb moré etrongly :
ctenoid on ocular eide than ‘on blind eide, emall, adherent, imbricated
regular in arrangement,’ about 80 scales in the lateral line.-

'vd, Scales fpom bethfeéular and'blind'sideafefﬁthevtype
specimen in the BfitiehlMdeeum-wereeobtained fer ekamination, but
their exact 1ocatzon on the body is unknown, and lateral line gcales
 were not 1ncluded in. the eample. |
Qgglgr side.' _ | ' _ |

Oval, anterior. anglea w1dely rounded, anterior margin
1convex, scalloped, scallopq rather 1arge and not numerous, 8 - 10,
latersl margins»convex,, anterior length 70 - 75% of total length,
_ anterior breadth 84 - 88% of anterlor length, poeterior breadth
78 - 82% of anterior breadth. Focuq small but well-defined, circular,
rather poeterlor in poeition,_about of;total 1ength of ‘scale from
"posterior margin. Anterior fleld 1arge,ﬂradii’diﬁergﬂnt frbm focus,
lateral spread large,. rather widely spaced, well- defined, con= -
dtlnuoue, glightly unduloae, slightly curved towards the lateral
‘marging, not numerous,.é,-,G near}the iocue, 1ncreeeing_to 8,-;10
at‘the'antenior'margia;:{intefradialfcirculi,veryvclose-eet, entire,
curved towafdevtbe anteriqumargln;””Lateralifieldscsmall, eirculi
very cloee«set.' Peetefler field ahall,vformidg a'“eblar cap" to -
the scale, entirely covered with epinee., Spinee'eﬁort,'lcageet
10 - 12% of tatal length of scale,,etrong,Yeharp-pointed,lateral |
margiae'sligbtly.CUTved,gbaees fairly'broad.- Spinea few and irre-
gularli placed,'alternate effaagement obseure or abeent, a}marginal j
projecting eeriea_of 4 - 8 spines, and,a'smallavariable nuﬁber of }
_ secondary spines. Spines project for about % their‘length beyend .
the posterior margin, which is slightly inciaed.betWeen‘adjacent :

epines.




More broadly oval than ocular 51de ecales, sometlmee

roughly diamond-ehaped. Posterlor field much reduced in 31ze and
~ spines very few in number, 2 or 3 in all, med1anly placed. Soinesv
" weaker and,shorter then in ocular 51de ecales.'f- Maximum breadth
84 - 88% of total 1ength. | |
, Tbere are no qigns of annuli.
| o . SAMARIS DELAGOENSIS Von Bonde.
fggma is delag;oenelc Von Bonde, 1926, Trena. Roy. Soc. u.Afr.,
- xii, pe 289 Barnard, 1925, Ann. S. Afr. Hue., xxi

C pe 397; Norman, 1934, Monogr. Flatf. (Heterosomata3
© i, p. 405. - .

ITEXT-FIG, 22]

D; 78 A. 55, P, 4; L51.94.-;

- Very close to S.crietat_g and therefore to S.ornatus
Scaleq ctenoxd on both aides of the body, slightly stronger on '

ocular sxde, but scattered cycloid scaleq may be found on bllnd

. gide.of body. Plrct 15 rayc of doreal fin prolonged, f:lamentous.

Pectoral e‘little ghorter than~head caudal with 15 raye, bluntly
pointed. Firet ray of’ ocular nide pelVlc f1n filamentous and free,
with a flattened, elongated, oval—cbaped p1ece of qkin on ite end,
2nd ray 31milar to let, almoat of gcame length, attached to 3rd. by
lmembrane;:'srd. ray shorter but also ende in a swollen ped of ekin.
Dark brovm, wlth blotcheq of varlou sizes scattered all over . body
'and fxne, th:rd, flfth, s1xth and tenth elongated dorcal rays have
”their baees black1eh pogterior. parts of dorsal and anal and
whole of caudel mottl ed w1tb palﬁr, pectoral dark, mottled wi th
black; pelvice very dark, tips of flrst 3 reys of thet of ocular
eide black. Blind side whitish. | '
R z_ggi_.f Up to 170 mm.
: Dzetr1bgt1on. Delagoa Bay.v
Scalee moetly cten01d on both eidee of body, but leea

markedly §0 on bllnd slde, where qcattered cy0101d scaleq may aleo



: be found, small, adherent, imbrlcated, regular in arrangement,

- 94 ecalea in the 1atera1 line.

Ocular eide - independent of tge g,
| o The fOrm of the acalee is °omewhat variable but the
typical form is roughly oval or somewhat quadrangular, anterior
anglee rounded,;nearly_QOO, anter;or marzin mostly convex, but

 often concave in part, rather obsonrely scalloped;v oallope feirly

: numeroua, about 20, laterel margins slightly conVex or nearly

Aetralght anter1or 1envth 70 - 75% of total length, anterlor ."
breadth 75_80% of anterior len th, poaterior breadth 98 - 108% of o
anterior breadth. Focus small, well deflned circuler, rather

dpoaterior 1n p051t1on, about & of total ‘1length of ecale from
poaterior margln.- Anteruor field very large, radii diVergent .
from focus, 1ateral spread great, moderate1y~apaced, well—defined,
continuous, markedly and’ ‘widely curved towards the. lateral margina,v
falrly numeroua, 5 - 7 near the focus, increa51ng t0. 22 « 26 at

n'the anterior margin, interradlal 01rculi very close-set, entire,
curved towarda the anterlor marg1n. Lateral fleldc small, circuld
very close-set. Poaterior field of fair elze, int he form of

a rather w1de, curved "polar cap to the ccale,entirely covered
with spines. epinea Qhort, longeat 10-12% of tota] length of

~ scale,y strong, sharp-pointed, lateral margina curVed, baeee broad.
Spines of two marglnal serleQ not homogeneoua, magor apinee stouter
and longer ‘than m1nor apinea, othere decreasing in lenzth as the |

| focus ia approached. Alternate arrangement falrly regular, 3 - 4

| magor and 3 - 4 minor ser1ea med1an1y, reduced to 1 - 2 1atera11y..
Firet major geries of 2 splneq and flrst minor seriee. of 9 apinea, J
'giving & marginal progecting serieg ofjls,spinee. Marglnal eeriea j

| project from %1kr§ theirjlength beyond posterior margin, Wbich‘ |

v1s incieed between adgacent spines. Other epinee fall wbolly

_ with1n the confines of the poeterior field.?

_Ql_gent to the 1‘1.-

~ similar to scalea awey from ‘the 1atera1 1ine., Lateral margin




adjacent to the lateral line usually definitely,concave,f

'Lateral line.
smaller than ecalen away from the lateral line, somewhat
narrowed poctpriorly. Muc1ferouq canal medlanly qymmetncal,
ghert, rather wide, occupylng nearly the whole of'the poaterior
‘margin.: upxnes absent. | |

_;;nd gide « indegen nt o of thp 1 l.

1 Oval, a 1ittle 1onger than ccular nide scalee, anterior

angles widely rounded anterlor marvln convex but unduloae, lateral
:margins cqnvex.' Maximum breadth 68 - 72% of total length. Focus
‘a little Iérger-than_in ocular side scaleh. Posterior field greatly
reduced in éize; sPines (when-preéent) Short; élender, vériéblé
iﬁAnumber baf aiways'few; in s féirly_extensiye me&ian.pétch'
ébowing rather_obscdré éiternaﬁion,ior 3 or 4vor'GVenvféﬁer
: .irregularlyépiaced'sbines, 'l_When'spinés afeabsenp,’i.é. in
cyéloid biind_éidé_scaléé; tbe‘pqstérior'field ie:ornéménted with
”a-few_diécbntinﬁousvcirculi, and tﬁe poéteriOT margin’is.e§en1y
convex. o | | |

‘There are no signs of annuli.
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Family v. SOLEmnaE,'

Characters as given in the eynOpqis on pages 29 3oln addi-
tioh, dorsal fin extend1nv 1n advance of eye, a1l raya articu-'
laiéd.; Pectoraln well deVeloped, rudlmentary or abaent. Teetﬁ
| mostly on blind Qide of jawq only, no eupramaxllla.- Olfactory

’lamlnae arranged)transverselyvto~or radiating frqm a central
rachis. ‘ - L » |

| One subfemlly represented in South Afrlcan waters.Ai
| SQbfé@ily gg@g;&AE;__ﬁ

Anterior 1nterneural oplnes eupported by 8 special curved

:} spine-lzke bone lying nearly parallel to the axla of the cranium,

degeribed ae united at their base: ("coalescents a 1eur baae" - |

E Chabanaud)s S1it of mouth longitudlnal. Pectoralg present,
vrudlmentary or absent. RN R |

| Chabanaud’s arrangement of dividing the eubfamlly 1nto

three parts (sectxgng) ie followed«here. All three parts are -

repfeSehted in South'African geag,

. gxnoggls of the Parts (Sectlongz

A, 'Interbranch1al septum ent1re.' Preoral membranouq lobe blunt,

’ not prolonged below the 1eve1 of the buccal commicsure,'
dlstal extremlty of the bone eupporting the anter1or inter-.
 :_neura1 spines does not Teach the level of the buccal commis—
sure; firet doreal ray. 1neerted, correlatively, abOVe the
" level of the mouth. | |
'-a. Ponter1or nostril of the ocular aide circular or in the
| _ form of a Vertical slit, sometimea tubular, always
opening above and independent of the labial grQOVe.,
Caudal free or not . . .}. « o« s o o «8. Soleina.
| b.'Posterior nostril of the ocular 31de {n the form of
a longitudinal slit,ropenlng ent1re1y in the 1abia1_.”’
grOQVe;and;partly.below the_léwer eyteééudal free'”

-o a.o . e ‘o * . lb. ﬁghif‘ina.

B.../
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Interbranchial septum pierced, establishing communication
between the two branchial chambers. Preoral membranous lobe
acute, prdlonged below the level of the buccal commissure
and supported by the bone on which the_anteriquinterneural
_spines rest,vits'distal'extremity extending beyond the
buccal commigssure on the ventral side; first dorsal ray

ingerted, correlatively, below the level of the mouth.

~Ceaudel free + . + « « . « o + o« . . . C. Heteromycterina.

Part a. SOLEINA.

Characters as given in the above synopsis. Nine genera

found in South African waters.

Synopgig of the South African Genera.

Pectorals fan-shaped, very variable in form, gometimes

absent, rays ugually branched. Coracold present, at least
rudimentary, except wheh the pectoral rays are reduced to
1, 2 or 3 then vestigial. In the last case only the oper-
éular membrane of the ocular side is jbined to the pectoral
paye, whereas, in all other degrees of development of the
pectorasl, it ie joined to the cleithrum. Opercular glits
confluent in advance of the pelvics. Anterior naéai tube of
the ocular side ghort, directed‘flatly backwérds, ite extrem-
1ty'not extendinz beyond the posterior noetril, never reach-
ing the lower eye.
A. Antefior nasal tube ofvthe blind side very prominent,
| dilated distally to form a fringed cup or a‘rosette,
base surrounded byva'naked space. Firet dorgal ray inger-
ted on a level with the interocular space. Pectorals well
 developed. Interradial circuli of the scaies undulate,
irregularly interrupted into ‘anteriorly directed elements.
a. Anterior nasal tube of the blind side moderately
dilated, funnel;shaped, not partitioned, but rim of

funnel with fringes.
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1 Lastldoreallray entirely or almost eniireiyv

attaohed toltbe:caudal,gat leact asﬂlOngyas

the preceding raye (in young) , shorterlln-ihe

. adult I ,h.'._r‘.’(xiv) Sznaéturiohthz .

B. Anterior nasal tube of the blind side not dllated dletally._

-a:‘ Posterior nostril of the ocular eide openlng on a

1evel Wlth .the 1nterocular space.

1. Laet dorsal ray as long as or longer than the

_preceding raye, cloeely attached for its whole

. 1engthvt0 ‘the caudal. Abdomlnal haemapOphyees

- freely‘prolonged io beyond the-haemal.canal.

Interradial circull of the ecales longltudinal,
confueed, obscure r.f;v;g; . (xv); Augtrogloggug. ;
Last dorsal raya ehorter than the’ preCeding ones,

the laet attacbed to the caudal by ite baee only.

: Abdomlnal haemopophyses not prolonged. Interradial -

'<vcirculi of -the scalee entire, curved anter1or1y.. .

ISR ;'. (xv1). Ba nardlchtgza

b. Poeterior nostr1l of the ocular aide opening in advance

'"-_of

the lower eye, circular or in the form of a vertical

glit, very rarely tubular, the tube, wben present,

always. 1nserted below the. level of the dorsal margin

o_:of
L

the lower eye, rarely on the aame level.

Lset dorsal end anal rays short., Caudal entlrely

free or united only by its base to the unpaired fins.

©  Byes more or less large eparated by a scaled space.

. Anterior nostril of-blihd eide tubular, tube 91mple, -

- cylindrical or veeicular, ite baee ‘not. formlng a

“1obe and not surrounded by a naked groove.

(4). Last dorsal (and anal) ray without any vestzge

~of a posterior membrane. Caudal entirely free.'
' First dorsal ray inserted abOVe thc dorsal |

margin.of the cephalic_regionaand on- the vertlca



e

,from the anterior border of the upper e vye or very7litt1e'
-in adVance of this vartical. Supratemporal part of the
.1ateral line aacending, always dldtinct, formad by differ-
entiated scaleg or, at leaet, by mueous tubuleu proaect-
ting b°tween the intersticea of the scales.' Angle of

"urohyal very: nearly 90° Pectorals more or less robust,

-each of more - than. 6 rays, the nuperior one’ cl1mp1e, the

:,othens.mdetly branched.~ ScaleQ smooth or rough . ¢ . .

;; . ,~;~.';-. . (xvii). Quenselia.

(ii)Lest dorsal (and ‘anal) ray Wlth 8 posterior membrane'

2.

ER ~F1rqt dorsal ray inserted on the dorsal margin of

- caudsl which is completely fueed with the ‘two unpalred fin

more or lese developed. ‘
xlf F1rst dorcal ray. 1n§erted on the vertical from the
o anterior ‘marzin of the upper'eye.--Supratemporal
- part of the 1ateral line forming en S-ghaped figure,
fof which the supnrior curve ia'p]aced pocterior to
-the vertical from the inferior curve. Interradial
-circuli of the acalee interrupted 1nto strongly
retro-convex (posteriorly d1rected) elemnnts.
: Urohyal blfid eaudally, anglo greatly rounded and
,meaeuring about. 150° .,{e, . (xvili) icologog og8a.

tha cephalic region and in advance of. the Verticel
"iifrom the anter1or margin of the uppPr eye. Inter-
radial 01rculi of the scales entiro and curved anter-
iorly or Very elightly interrupted., Urohyal not
‘bifid caudally, angle never more than 956°. Supra-
vtemporal part of tbe 1ateral line ascending, very
dlstinct, semicircular above the eyes._ Pectorals
robuet, each of more than 6 raye, the suporior one
eimp195 the otbers mostly brancbed .(xix). Solea.

)
Last dorsal and anal rays not short, the laet one ugually

1onger than the preceding ones,ventlrnly attached to the
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Eyee not at all or very little reduced (rarely contiguous

and cqvered by a common translucent membrane); upper eye
enE}rely.above the level of the nostrils of the ocular side.
Anterior nostril of the blind side tubular. Scales ugually
emall. Postericr nostril of oculsr side opening at the end
of a tube inserted on a level with the upper margin or centre
of the lower eye. Anal papllle median or sinistral, inserted
on the border of the vent which is always einietrsl. Inter-
radial circuli of the scales confused, irregularly interrupted
into anteriorly directed elements. Urohyal entire, gub-

rectangular or subtrapezoidal . . . . (xx). Synaptura.

I1. Pectorale always present, not very perceptibly fan-shaped,

all the rays parallel and simple. Coracoid ébaent. Cpercular -

membrane Joined to the superior ray of the pectoral on both

sl

des of the body. Anterior nasal tube of the blind side very

short,'cylindrical, no naked groove sgurrounding its baee. The

lagt dorsal (and anal) ray usually rather long, attached, at

least basally, to the caudal.

A,

Right pélvic separste from anal and from left pelvic.
Abdominal cavity'normally developed, B or © abdominal
vertebrae. System of colouretion generally consisting of

a number of dark vertical bande.

1. First dorsal ray not differentiated, shorter than the
following rays. Anterior nasal tube of the ocular side
gehort, directed flatly backwards, its extremitj not
reaching the anterior margin of the lower eye. Last
doreal (and anal) ray joined to the csudal by a membrane
which ie entire. Scalee quadrangular or subquadrangu-
lar; radii end exclusively on the anterior margin,
rarely on the anterior part of the lateral marzine.

' e « o o(xxi). Zebriag.
2. First doresl ray very long, robust, cylindrical, almost

entirely free. ﬁnterior nasal tube of the ocular side
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~short, hardly reaching_the Iowerfeye. Scalee. subellipti-~
 ‘eal; redii, for the most part, ending on the péripherygv'

' spineé'atrbphied;'nbt_piercing'tbé_epidermie e e

e e e e (Xxii).fCoryﬁbaeéopig.
| (xiv) SYNAPIURICHTHYS.

Synapturichth s ,Chabanaud, 1927,Bull.Inst.Ocean. Monaco,500,p.11;

: Chabsnsud,1922,Ann.Inst.Ocean. Paris,N.5.vii(6),p.220; Cha-
banaud, 1930,Bull.Inst.Ocean.Monaco,555,pp.6 & 10; Chabanaud,
1031,Reviera Sci., Suppl.Mem.,ii,p.30. . R

Eyeg;large, gcaly éyelids"moderatgly déveloped;'vLast doreal
(and anal) ray‘entirély*or alﬁost.entifely aitédhed to the caudal.
In yogng e#amples; the laét.dorsai (épd.anél)‘fay is the same
-:1ength'és,tbe ﬁrecéding.bnes but sborterfiﬁ égult;individuals, )
Pectorals well dgvélopéd;ieach of at 1eas£'6-rays, @hat of ocular
gide eniirély frée, upﬁer@ost ray df-pectdrél of botp_sideé short.
Pelvics,equalnand_eymﬁétriC§1;:eacb of at least 5 rayé; ehort-
based. Vent median. Anterior nasal tube of:bliné'éidé dilated
dis€511y~ ﬂa]form'an ﬁnpértiti§hedféiliated or fringed}éup'or-‘
_funnel; pdéiéridfibiind side nostril sOmewhai'séparated-from
its anterior"fei1ow.5':‘ - " A' | |
}Additiona;_@haractérs may_bé.found,in tbg'synopsie on’

'paggsﬂgs-ios.One'speéies represented by a single variety, found

in South Afriesn geas.

21. SYNAPTURICHIHYS KLEINI VARIOLCSA (Kner).
(Black~finned Sole,Cape Sole. S '
Solea_ (Pegusa) variolosa, Kner,1867,Novara Fische,p.288. ‘
golea-capengig,Gilchriet,1902,Mar51nvest.S.Afr.,iiypallo,pl.ix;
~..  Gilchrist, 1916,Mar.Biol.Rept.,iii,p.17,fig.14;Thompeon,
1918, Mar.Biol.Rept.,iv,p.126;Von Bonde,1922,Rep.Fish.Ker.
: Biol.Surv.S.Afr.,ii,(1221),5pec.Rep.i,p.17;Barnard,1925,
Ann.S.Afr.Mus,. ,xxi,p.402,pl.xvii,fig.3.
Synaptura melanoptera,Gilchrist,1904,Mar.Invest.S.Afr.,1ii,p.13,
_ ~ pl.xxxii; Thompson,1918,Mar.Biol.Rept.,iv,p.127. . =
’Solegggeiano%tera,Von Bonde,1922,Rep.Fi“b.Mar.Biol.Surv.S.Afr.,ii,
. (1921) ,5pec .Rep.i,p.21;Barnard,1925,Ann.5.Afr. Mus. ,xxi,p.
401, _ , : v o _
Solea albozuttsta,Fowler,1929,Ann.Natal Mus.,vi,p.261,figz.1.
PeggsagSynagturicntgyg)kleini_yg;igloﬁa,Chabanaud,1929,Ann;1nst.'
Ocean.,Paris,vii,pp.220-229,figs.14,15,16,17,and 19,pl.1,




gg aptur richthys kleini vario oea,Chebanaud 1930 Bull Ingt. Ocean.
Monaco 556,p.10.

v[TEx'raFIG.zs.l y

D 81-95 A.65-74;P.1.8, 1.7 or 8; L.l.ocular 108-120,
, bllnd 132. :

Body elongate ovate; depth 2§ to 35, heedlééitoknearly‘si-

1in 1ength of body.’ Anter1or profxle largelyvrounded, forming a
"more or less regular quarter of a circle from the end of the
prebuccal promlnence t0 the. vert1ca1 through the centre of the
poetocular.spaee. Ventral profile of head nearly straigbt. Snout
orominent éboVe the mouth.- Eyes large, 4§ to 6& in 1ength of head,
separated by 8 scaled epace wbich is- from & g to % d1ameter of eye,
upper 1n advance of lower by about % diameter, & scaiy eyelid
- covering about % of each eyeball, oculo-dor gal epace 8 11tt1e
lees than diameter of eye; dorsal border of upper eye level with
| 'axis of body. Maxillary reachlng to below centre of lower eye;
lower lip strongly erched but not anguler; narrowly ‘folded back
on 1tse1f, 1tc free border entire. Operculer margin fringed on
both eidee, dorsal opercular 1obe not’ progecting. Opercular
membrene atteched to the clelthrum on the ocular side, cloee-t
agalnst the base of the 1owermoet ray of the pectoral, on the
blind side the opcrcular membrane is attached to the baee of the
uppermost ray of the pectoral._ First ray of doreal well developed,

'inéerted’oﬁ the'anterior border of the head on.a.leVel with the.
'»'ventral border of “the upper eye, :poeterior extremity of dorsal
fin (and anal fin) generelly angular, sometimes rounded. in large-
sized 1ndiv1duale, the last or the two last dorsal (and anel) -
rays somewhat eghort; dorqo-caudal membrane deVeloped, 1n young,
&g far:ae the tip of the last dorssl (and anal) ray, usually

more or 1ess deeply 1n01eed in large-or medlumaelzea ‘gpecimens.

Pectorele well deVeloped, obtueely rounded, that of ocular gide
2% to-S in 1ength of head, that of blind 51de of equal 1ength

or a 1itt1e shorter,':uppermost ray rather short, not reech1ng



":of the 1ower eye immediately above the level of the bage of the

" anterior nasal tube but below the level of the dorsal border of

105

'fbeyond the centre of the. length of the: fin, 3rd..or more often
'_4thvray 1ongeat. Pelvica well developed, equal and aymmetrical,
each of & raye, as long ag or-a:little eghorter than the pectorale;
anterior pelvic ray inserted on the vertioal through the centre
of the postocular qpace. Urinary papilla inserted cloge to the
right margin of the baee of the first anal ray, remote from the
right pelvic. Vent opening be tween the firet anal ray and the'
left pelvic. anterior naeal tube of the ocular eide ineerted
below the anterior border of the upper eye and immediately in
- advance of the Vertical from tbis point, end of the tube hardly
vreaching the lower eyes Posterior nostril oPening at the end of

“a ehort d:rao-Ventrally & rected ‘tube which is. inaerted in front

the eyeball of the lower eye. Anterior naeal tube of. the blind
side inserted on tre margin of the labial grOOVe, 1mmediately in
'advance of the centre “of t he length of the buccal s1it ‘and on
the anterior border of a amalliah depreasion, ‘tube large, elongated
‘ cylindrical, dilated at ita extremity to form a cup or funnel,edge
of which ie ciliated or fringed. The nasal orifice itaelf open-
:ing at the bottom of thia cup or funnel is aomewhat obs truc ted
- dorsally by a meniscoid diaphragm and ventrally by a emall, well
-;deVeloped tongue.t The poaterior noatril opens at the end of a .

" short tube which is inserted on a 1eve1 witb or Juat below the
axie of the body and just in advanoe of the vertical from the .
buccal conmmasure.' more than half the length of tbe bead anterior-

ly on tbe blind eide covered with eetiform fringee, completely

-eurrounding the posterior nogtril but & naked space round the baae
of the anterior noetril. Urohyal engle 65°.,Lateral line etraight
ag far aa held, then turning vertically upward forming a cemi-
,circle aa it rune forwarde and approechee the beee of the doreal
more or legs obliquely. On the ocular side the scales are

ctenoid, more or legs emaller on the snout and mandible ‘then on



the rest of the hesd, these ofteﬁ ae large ae those of the
abdominoacaudal region, which are'more or lese subequal. Each
vray in the mediab-aection'of the'dOraal covered £o'tha;eame height
| from the baee w1th 3 or 4 series of eubequal eoalee. 'Sealed of
the bllnd eide a 1itt1e smaller than those of the ocular gide,
: their poeterior fields reduced, splnee indletinct, reduced to a
bfew, cr one, or even abaent baaea of mediesn doreel rays acaled
ag on the ocular-side. Yellowiah brown, whole body 1nc1uding
unpaired fine entirely covered w1th a fine reticulation of greyish
brown or olivaceoua encircling a great number of small, clear
yellow epots which are hexagonal or rounded. The ground-oolour
atudded wnth a Variable number of deep brown punctiform apots of -
which several often attain ‘the eize of the eye and»are more or
leaa'diatinctly haloed»with'clear»yellow. On.certein epecimene.
3 or 4 of these large spots are placed on the lateral line. |
Uhpaired fina often darker than rest of - body, narrowly bordered
rjwith whlte. Pectoral normally coloured at ite base, ornamented
with a- veIVety black epot, the. form and eize of which ie very
variable,-generally oblong and-not extending beyond 3, often only
%, of the length of the fin and never epreading on to the upper-
'moet or. the. lowermost ray of the fin, the distal part of the |
pectoral, beyond the black spot, orange yellow, wh1ch fades to
“white ehortly after death. Blind gide whltieh, rarely uniform,
-often showing signs of ambi-colouratlon, eepeclally on the_
unpa1red fins whlch are almost always pigmented with blackish

- brown along the free edgea and sometlmen the whole of the aresa

of the fins 1s.of this colour..
. gengtb Up to 345 mm.
Qistribupion. Falee Bay, Agulbaa Bank to the Natal Coaat
shallow wa ter. | | ' '

Tbis sole is very close to Synaoturichthyq kleinl kleini

(Bonaparte) from the Mediterranean and. only differs from it 1n
the 1arger number of dorsal and anal rays (D 81 ~ 95 aga1nat |
72 - 91; A 65 - 74 againat 57 - 72) and the larger angle of

o
the urohyal (65 gainst 45 - 50° )
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Lepidolozy. ('Plate: VIIL, fige. 35, 36, 39, 40).

Ctenoid on the ocular side and weakly ctenoid or cyclo1c
on the blind elde* emall, smaller on the blind elde than on
.the oculsr elae, adherent, regular in arrangement, 108 - 120

_ gcalee in. lateral line of ocu]ar side, 132 in that ef blind glde

‘Ocular side - 1ndependent og_jhg_l__.

-, . Subrectangular, anterior margin more or leea convex,
flnely acalloped, anterlor angles largely rounded, lateral mar- !
“glna more or 1ew convex or nearly atraight anterlor length »
71 - 83% of the total length, anterior breadth 54 - 77% of the
anterzor 1ength, poaterior breadth 91 - 12r% of the anterior
- breadth. The magority of theee scales are broader along the
1ine between the antermor anglee than along the line betwcen
the posterior anglee. Focus mlnute but well . defined and placed
' Judt antericr to the line joining the posterior angles.-
Anterior field large | radii divergent from focue, lateral
;’ spread not great, cont1nuoue (except nesr the focue), smpoth,
| well defined, increaae in number from 6 - 10 near the focua
to 24 - 30 at the anter1or margln.: Interradlal eirculi cloeeu
Set,.mostly-entlre,,undulatln with irregular, blunt-pointed,
rather'obacqrelalementsldireeted anteriorly interrupting their

continuity..

3 rmmm. 2_4.,_' |

Lateral fielde moderate 4in eize, circuli ¢lose-get.

';'Posterior field emall, triangular,.entirely GOVered with spinea.

"Spines moderately long, at leaat ‘those of the two marg1na1

vSeriee (9 - 12% of the total length of the scale), atrong,
i'elightly blunt-pointed, elender, with curved lateral margine
giving a somewhat broad baseeto.eachvapine. Spines of the
two‘marginal eeriee hemo:eheeua Hofvequal’lehgth, the others
decreaecing in length regularly as the focue is approached. -

Alternate arrangement into magor and minor serieg diet1nct
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and irleguv,ler.ov : nargér; ec;ale's Wiltb 6... 7 mjor an‘db. {;hé se.ame‘ v. o l

" number of minor series in the median gection of.the'poeteriorf
field, reduced to 2 - 4 latei'aliy. Smallér scales with 3 - 4
qimilar seriee medlanly end 1 -3 1atera11y. Firet'néjor series
of 4 - 6 epinee, and firet minor series of 8 elmilar number,
giving a merginal progecting seriee of 9 - 12 spinee. Spines of
the other ‘major and m1nor eeries fell wholly within the confines
of the poeterior field. ' ' |

_ “Adgacent to. the 1o l :
A 1itt1e 1onger then those away from tbe lateral line.

-'Lateral margin adjacent to the lateral line eoalee practically
. straivht or even sligbtly concave or undulated.,7
. ‘gatera; ;in N L
| Subtrapezoidal, poeteriorly sharply but moderately narrowed,
t'anterior anglee more rounded than in non—lateral line scalee.
Msximuwm breadth” 63% of total length.’
_Elind gide indegendggt of J_l_v...

Oval, anterlor mergin convex, finely scalIOped, antnrior

angles very 1argely rounded, leteral ‘margine slightly convex.
? Anterior breadth 71 - 81% of total length, posterior breadth
64 - 74% of anterior breadth._[ Poaterior field somewhat reduced
in siza, -pineq absent or few, rudimentary . Spinee wben preeent,
'short, blunt, forming & emall group in the median section of the
-posterior f1eld, eometlmee only 8 «1ng1e spine preSont placed

| medianly and well within the posterior margin. Alternate arrange~

ment into major and minor seriee ochure or absent. Usually

nearly all the- qpinec fell wholly within the borders of the
posterior field but QCCaeionally one or two progect, and then -
only their tlps, beyond the posterior margin whloh ie evenly
?- B l:;convex. Total length of ¢ a blind eide scale 49 - 56% of ‘the
| total length, and 63 - 69% of the anterlor length of the
'correeponding eoale of tbe ocular 51de.”‘ _
There &are no eigns of annull, but occaslonally llnes of

l : -gfowth-arreet are-found 1n a few:sceles.
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(xv). AUSTROGLOSSUS.

Austroglossus.Regan.lQZO.Ann.Durban LuS.,il,p.217 Barnard 1925,‘
Ann,.S.Afr ., Yus. ,xxi,p.406;Chabanaud, 1927, Bull.Inst. Ocean.,
Yonaco, 500,p.8; Chabanaud 1930,Bu11 Inst. Ocean., onaco, 5565,
pPp.6 and ll.v.

Form elongate,}taperlng posterlorly. Doraal and anal fins

.‘confluent with caudal- pectorals well developed. Lower ‘lip not

fringed,-mouth»strongly»curved.on blznd'sxde. Anterior nostril

of ocular side- tubular, posterior patent between the eyes,f.;
'>anterior nostril of blind elde shortly tubular, without sur-_

V:‘roundlng flap..ucales small, cteno1d on both sides of body. |

IIFLatergl line straight_on both_51dea. Pe1V1csfsmoll,,equal_and
’:symmetricai._ | | a | | ‘ |

| xdditiohéliohéﬁabté:s’may be :ouﬁa in.tho synopéisoon

| pages 98?103’: | ‘ | S o

' Two species found in South African seas.

' Key to the South African Species.

a. Pectoral of ocular side longer'than-head-;'.3.22;pectoralié.

b. Pectoral of ocular side shdrtér than head ... 23.microlepis.

22. AUSTOGLO3SUS PECTORALIS (Raup). °
{East Coast Sole, Agulhas Bank Sole.)-;,’“"

Synaptura ectoral1s,Kaup,1858 Archlv Natur.,p 96;Gunther,1862,
Cat.¥Fish.Brit.Mus.,iv,p.483;Boulenger,1898, Lar.Invest S.
AfY yi,peds Gilchrist, 1902, Mar.InVest.o.Afr.,i p.144;

- Gilchrist,1903,KarsInvest.3.0fr,,1i,p,193;Gilchrist, 1916,
Yar.Biol. ert.,ill,p.lﬁ 1hompson,1918 rar.Blol.Rept.,iv, '
p.12'7. '

Austroglossus ectoralia,)egan 1920 Ann.Durban rua.,ll,p.217,
Von Bonde, 1922, .ep.Fish. lar.Biol.Surv. B.afr.,ii, (1921),
Spec., Pep.i,p.22 Rarnard,1925,Ann.8, Afr.us. ,xxi,p.407; .
Chabanaud,1927,Bull. Inst Ocean.,Lonaco 500,p 8; Lhabanaud,
1930, Bull Inst Ocean.,Honaco,SSS,p 11. :

TEXT-FI G . 2-) .

. 85-110; A. ao 955 L.l. 150-170.

Body lanceolate, depth 3* to 33, head 5* to 7, in lengfh
of body. Tyes small, separated by a scaled epace whlch is about’
.equal to dlameter of eye, 6= 9 in 1ength of head, upper on a level
with or very slightly in aGVance of lower. Louth strongly curved
on ‘blind side, lips not frlnged, maAillary reuchlng to about

posteriOr»border'of pupil of'lower eye., “ectorals well developed,'
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" that of ocular side 1i to 2 tlmea as long as head, 3 tlmes
as long a8 that of blxna siae. Dorsal and anal attached to
_caudal. 1ast dorsal (and anal) ray bEIng entzrely united for
their whole length to its base, caudal diﬂtlnct._‘elv1cs
small, equal and symmetrlcal. ;nterior nasal tube of'oculdr
'sxde snort, 1n front of lo erx eye; dlrected flntly backwards,‘
N not reachlng the anterior border of the lower eye, poaterlor
-nostril not tubular, conspicuous, betmeen the ayee. ‘nterior
'*}nostrll of. bllnd ‘gide shortly tubular, not. dllated dlstally,
’without surroundzng flap. Lateral line stralght on both szdes.
ducdles ctenoid on’ both 51des of body, 1nterradial circuli
confused, longztudinal. Brownish. more or . lesa specvled thh :
darker or unxform' dorsal and anal spotted and Speckled with
'dark brown or black, pectoral of ocular amde black, some«
rvtimes a number of 1ndlat1nct darker vert1cal bands across
. body. Ellnd side Whltlsh. | | _ | |
| Length:- Tp to 590 mm.(2o 1ncnes). | :
Dlatribution False Bay (rare); Agulhas Bank to Patal

| K(rare further east than Cape Lorgan}, doun to 60 fathoms. .
rconomlcally the most important cf the oouth ufricén
' Flatflshes. For. detalls conoernlng the economxcs of this |
’Z-Species attention is 1nvited to the following-- Annexure "D”
;in Fisherles and Larlne Blologlcal aurvey Report No. 10 for
1952' 1nvest1gat10nal erort Nu.l in F H B.S. Rept No 11 for
" 19335 and “ishery Bulletin Po.d of the F L B.u.D1v1sion of

.the ﬂepartment of Commerce and Industrles, published in 1935.

'Legldologg (Flaté zx,ffigs‘41 42) o
Scalea ctenozd on both sides of body, moderate in_i
. size, adherent,1regu1ar,;n'a:xangement;‘loofl?O scales in the

lateral line..

"100u1ar gide - 1ndependent of tne Ll 1.
| ' %uadrangular, anterxor angles sharply rounded 900 '

'anterxor margin very ellghtly convex or atralght, flncly

:scalloped, scallops d;st;nct,.moderate in number,vabout-;e,"




111

laterél margins.very‘sligntly convex or'straignt; anterror
".1cngth 68-72 {7 of totaillength, anterior breadth 60-65; of
: anterior-lenpth; posterior breadth 100-102% of anterior breadth.
“ocus minute but ﬁell ~defined, circular,- rather po,terior in
pos1tion, about L/S of total length of scale from poaterior
: margin. unterlor field of moderate Blze, radil parallel or eub-
“paxallel, close aet, stralght, well-deflned, continuous, not
very numerous, 5 4 near the focus, 1noreasing to lO 12 at the
ranterior margin, interradlal clrculr confused, obscure, longi-
tudinal (running in an anterorposterlor dlrectlon) .Lateral
'flelds of moderate slze, trlangular, c1rculi close-set but
become w1der-5paced towards the Junctions of the lateral and
"anterior flelds. rosterzor field relatlvely small. trlangular,
entirely covered with SplnES. opines of moderate length, longeat
,_14—16” of total length of .8cale, strong, slender, lateral mar-
"gins very sllghtly curved, more markedly curved basally, bases
'broad,}aharp~pointed.-Alternate arrangement dlstrnet and regu-
'1ar, S3=4 magor and 3~4 minor series medlanly, reduced to 1~ 2
’ 1aterally, first maJor series of 6 7 spines and first minor
aerles of 5- .6 splnes, givlng a marginal prosecting series of

ll 13 spznes. 3p1nee of the maaor series a llttle longer than

those of the minor serzes. Larginal series progect for about +
'to 2/3 their 1ength beyond the posterior margrn, hthh is
slzgntly 1nc1sed betaeen adjacent 5p1nes. Other apines fall

wholly w1thin the conflnes of the posterlor field.'

Jacent to the 1 l.
' ) uzmilar to. séales away from the 1ateral llne, but the

‘Iateral margin adaacent to the lateral line ig concave.*

lateral line. |

| Luchﬁamalinr‘ﬁhan>non;1atera1 1iné;sca1os§ more'or'lésa
h_pear#shnped‘ eharply»narroWed'noéteriorij,'nos*erior extremity

L a nlunt-p01nted apexs; anterior angles wrdely rounded ‘fuciferous
canal medlanly symmetrical. falrly long and narrow, entire post-
erior apex occupied by Canal, aplnes absent., L

’Bllnd gide - 1ndependent of the lele
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‘3imilar to ocular side scales, but the posterior field
is a little reduced in size and the spines fewer. larginal pro-
jecting series of 7-9 spines which are shorter ahd’more'slender‘

‘than those of ocular side scales. Kaximum breadth 55-58; of o

- total length.

There are no signs of annuli. .

23. AUSTROGLOSuUS HICROLuPIS (Bleeker) i
'(Small-scaled 3ole; Super Sole; Dassen Island Sole, w'esn;
S Coast Sole.), -+

xgagtura microlegla Bleeker 1863 Versl.AkadaNet.umsterdam,xv,
ps»456;Boulenger, 1898, Har Invest SeAfr,,i,p.3;Gilchrist,
1902,Mar. Inveat.o.Afr.,i,p.144 Gilehrist, 1916,?&1.3101
Rept.,lil,p '16; Thompson, 1918,1 ar.BIOI.’Ept.,lv,p.l/7 von
Bonde,1922, Rep.Fish.Mar.Biol Surv.S.Afr., 11, (1921} Spec.
Repsi,pec2.

Austroglossus microlepis,Regan,1920,Ann, Turban Mus.,ii,p.217;
Barnard, 195, Ann, S. Afr . Mus. ,xxi,p.407;Chabanaud, 1927,
- Bull. Inst Ocean.,ﬁonaco 500,p.8; Chabanaud 1930 Bull.
Inst.Ocean, ,Xonaco,555,p.11,

TEXTeFIG;ZG;

©D. 82-100; A. 65-78; L.l. 170-180.

Body(elonéate;}dépthbﬁ-Sg. head 5+6, in{leﬁgth]of bod&;
EyesvsmAli, separated by & Bcaled.Space'which is abdﬁt 14 times
diameter of eye, 7 “to 8 in 1ength of head, upper a little 1n
vadVance of lower. Mouth strongly curved on blind sxde, lips not
.frlnged, maxillary reaching to middle of lower eye. Pectorals
rwell developed, that of ocular side 4 to —-1ength of head, about
15 tlmes as long ‘as that of bllnd side. rorsal and anal ‘attached
to caudal as 1n A.pectoralls. Other characters as for d.gectora-
lis,lexcept scales very small, etenoid on both sides of body |
but more weakly 80 than 1n A.Eectoralls. Brownlsh,, speckled with'
darker or uniform, Wlth or without indistinct dark vertlcal

.bands across body, dorsal and anal spotted and Speckled with

' dark brown Or.black. Blind side whitish.

~Length: Up to 1000 rm. (Largest speclmen procured by the'

Fisheries and Marine Biological Survey - 41 inches, 12 1b.).

Distributioné»Table_Bay to -alvis Bay, shéllow'to'modeé
rately deep water, _" | _ R .
The largest of the South African Flatfxshea. At omne time

' of considerable economic importance but not fished for at the




.present time, elthough‘abuhdant. . ‘
_Legidologg (Piete.IX.-figs.43a;43b Yo

. Scales ctenoid on both sides of body, very amall, adherent,
regular in arrangement 170-180 scales 1n the lateral 1ine.

Ocq;ar gide - independent of the 1 1.

Quadrangular, anterior angles- narrowly rounded, 90°,
anterior margzn very sllghtly convex or stralght, finely
, scalloped, sca110ps d1st1nct, moderate in numher, about 14 18,
- lateral margxna very slightly convex or stralght, anterior
vlength 65-687 of total length, anterior breadth 78-827 of ant-
erior length,'poeterior-breadthvBﬁesoﬁ'of anterior breadth.
.Focus minute but Well~ deflned, 01rcular, rather posterior in
positlon, about % of total length of scale from poeterior margin.
Anterior fleld of moderate 8ize, radii eubparallel or very
ellghtly divergent from focus, close=set, straight, well- deflned,
contlnuoue. not very numerous, 4-6 near the focus, 1ncreaezng
to 14-16 at the enterior margin, 1nterrad1el circuli eonfused,_
obscure; longitudinal. Lateral fields of moderate size, tri-
~angular, eirculi close~set but become wider-spaced towards.the
junctione:of the 1etera1 end ahterier-fields. Posterior field
relatively smaiie-tiiahguiar, entirely.eOVered with e;inee.
‘Spines of mo'dere.te length, »longest 11-137 of total length of
8cale,. etrong, slender. lateral mar&lne very sllghtly cuIVed,_
more markedly Curved basally, base broad eharp-p01nted.

&lternate arrangement mostly regular,,sometimee disturbed, 4

major and 4 minor series médianiy. reduced to 1-2 laterally;

- first major eeriee of 8-9 epines:and first minor series of .

8 - 9 spines, giving a marginal prdjeeting seriee»of»lsela
spines.- Spihee of the major eeiiee,e little longer than those
of the minor series, Harginal series projeet for &itolg-their_
length beyond;pOBteriOr margin, which is elightly incised
between adjeeent epines. Other 8pines fall wholly w1thin the
confines of the poaterlor field.



Adjscent to the l.1.

Similar to scales awsy from the latersl line, but the
lateral margiﬁ adjscent to the lateral'line is concave.
Lateral line. -

Much smallér than non-lateral line scales; more or lese
pear-ghaped, nérrole and réthef eharply cengtricted posteriorly;
anterior angles widely rounded. Muciferous canal medianly symme-.
tricsl, fairly 1bng and narrdw,'entire'posterior margin occupied

by canal; spines absent.

e T o e e e

Similar to decular side ecales, buf“thé posterior field
is much reduced in size'ahd the spinés much fewer in ﬁumber.
Marginal projeciing geries of 6 - 8 épinée, which.are shorter
than thoge of ocular side scaiee. Maximum breadth 65-70% of
total length. | | |

There are no £igns of annuii.

’(xvi) BARNARDICHTHYS

,vBarnardlchthys, Chabanaud, 1927, Bull yIns t.Ocean. Monaco,500,
p.3; Chabanaud 1930,Bull.Inet. Ocean.,Monaco,SSS,pp 6 -and
11.

Charécters.ae‘given‘in the synops 1s on pages 98-103.

A monospecif1c South Afrlcan genus.'

24. BARNARDICHTHYS FULVOMARGINATA (Gilchmst).
(Yellow-margzined Sole.).

gglea fu 1vomarg1n ata,Gllchrist,1804,ar.Invest. S Afr.,1ii.p.13,
"plexxxiii; Thom son, 1918 Mar.Biol Repts,ivyp.126;Von
Bonde,1922,Rep.fish. ‘Mar.Biol.Surv.S. Afr,,ii, (1921) ySpec.
~Rep.i,p.20;Barnard, 1925,Ann.5. Afr.dus.,xx1,p.400 Fowler,
1925,Proc, Acad.Nat Sci. Philad. lxxvii,p.204.
Barnardlcgthzg fulvomarzinsta, Chabanaud 1927, Bull Inst.Ocean.,'
Monaco,600,p.3; Chabanaud 19230, Bull Inst Ocean.,Monaco,
555,p.11. _

TEXT-FIG. 27,

D.75-80; A.60-65; P.ca.10; L.1.108-110.

Body ovate; depth 2% to 2, bead 42 to 5, in length of
body: ZEye 6 to 7 in length of head, ‘upper in advance of lower by

about’% diameter; eyes eeparated by a scaled space which is'%




118

-diameter of eye. Pectorala small, that of ocular gide 4 in heaa,7a‘

. bage ecaled, a little 1onger than that of blind aide which has no

,scaly‘base. Pelvics as 1ong as pectorala, equal and symmetrical.
Snout brdadly rounded, moderately hooked. - Maxillary-extending '
“to below centre of lbWer eye,'fOpercnlaf margine'bn.both,eidea
'fringed, 1ips not at all.v Pogterior nostril. of‘the 0cular aide'_

opening on a 1evel witb the 1nterocu]ar epace. Anterior nasal

- tube of the blind aide not d:lated diatally, fringed, or surrounded

by a naked space. -Lateral 1ine straight,i‘on blind eide bi-
'furcates at mlddle of ‘head, lower branch contlnulng atraight on,
upper branching off at right anglee and curV1ng round to base

of anterlor dorsal ray ’ eometlmes 8 thlrd branch below running
to angle of moutb._ First doraal ray 1neerted on a level with the
dorsal marginVOf the upper eye. Poeterior marging of dorsal and
- anal almost vertical, the 1ast rays of both flns short, the 1ast
"one of each fin Jonned by its base to the caudal. Caudal rounded,
peduncle_deeper ;han long. Interradial circul1 of the: ecalee_
entire, convex}antefioriy. Lemon yellow mos t marked on the
.marginc of tbe fin 8, except the pectoral of the: bllnd aide which
1e whitish, Cloudy patchee of cark colour oceur on the body,
sometimes,extending on to the bases of the vertical fins, the
whole'apeckléd with dark and:whitb snoté ~ Blind gide of flns,
extending on. to the body to some extent, lemon yellow, reat of
body whitish. . o

x.ZLengtg:'Up to 250 mm.'

Die t; ibution: False Bay and Algoa Bay, shallow water, Natal
-+ Coast, 115 fathoms. = - _ :

‘Lepidolozys (Plate IX, fige. 44 45, )
acalea ctenoid on both aiden of body, of moderata Qize,

. adherent, regular 1n arrangement 105~110 acalae in tbe latersl

_line.

Ucular side = indenandent of the 1. l_

Quadrangular, anterior anglea sharply rounaed, nearly

90°, anterlor margin straight or eVen@concave, scallOped, acallope




Qiétinct, not nhmerous, 8 5'14, 1aterel marging rarely very
,slightly‘cenvex;;mOStly’etraight and‘siightly unduque;anteriof
| 1eng£bf6§~?2%.of tOtal_lengtb,vantefior.breedtnnSS-ez% of
anterior length,’postefief breadth 90495% ofvaﬁteriOf'breédth.
Focus very small but well-defined, circular, rether posterior
_in positiony about ; of total length of scale from posterior
margin. Anterlor-fgeld of moderate size, radii dlvergent from
focus, ]ateral spread small, moderately-apaced, straight,

'f well-defined, continuous,vnot nUmeroue 4 - 6 near the focus,

| 1ncre851ng to 8 « 12 at the anterior margin, 1nterradial ciro
culi very close-eet, entire, curved ‘towarde the anterior '
margin. Lateral fieldq of moderate size, triangular, eirculi
very close=get.. Poeterior field of fair size,voval in shape,

: entifely ¢covered with spines;‘ Spines rether long, 10ngent 10-
- 15% of total length of ecale, rather robuet, 1ateral margina
stralght except bacally where markedly curved, forming broad
baees,' harp-pointed alternate arrangement distinct and |
regular, 4 - 5 magor and 4 - 5 mlnor geries medianly, reduced
.to 3 - 4 1atera11y; first major-series of-4.-»5 gpines and |
firstrminor”sefiesVof141-'5eepiheé, giving & marginal project-
ing sefiee of 8 - iO‘epines.“ Spinea of major geries a 1ttle

_ longer tban thoge of minor series. Marginal. aeries progect _

. for sbout % their length beyond poeterior margin, which is
~.incised between edjacent spines.‘ Sp1nes of ether major and
.'minor eeries fall wholly within tbe conflnes of the posterior
:._field. | - ’

Adjascent to the 1. 1.
| Similer to scalec away from the 1ateral 14ne, but the
| lateral margin adgacent to the jateral line is concave.
Latersl line. S | | |
 HMuch smaller than non-lateral line eceles, more or less
pear-abaped, narrowed posteriorly, anterior angles sharply
rounded, anterior margin more or less straight. ﬂuc1feroue

'canal medianly symmetr1cal, 1ong and falrly wide, epinesabsent.

1
1
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'Blind eide - independent of the 1.1, o _‘

similar to oéuiar‘gide eéélés, but the boe£er1or,fie1d ie
- anlittle'feduced in eiéé‘snd the spines are fewer;f Mérginél
ﬁrojecting Series;ofve -8 epinesy 3 - 4 méjcrvahdfz sv3 minor
séries median1§,ipedchd to é 1atera1ly..'Spines_sboftér:than>

thosevof_cdular sideISQalee;'_ Radii,of.anﬁerior"fieldvreduced in

number to 6 - 8. Maximum breadth 40 - 45% of total length.

There are no signs of annuli.

(xvii). QUINSELIA.

Quengelia, Jordan and Goss, 1889,Rep.U.S.Comm.Fieh.and Figheriee,
' (18865, ps. 306; Chabanaud,193C,Bull.Inet.Ocean.,Monaco,585,
~ pp.6 and 1l; Chabansud,1931,Reviera Sci.,Suppl.lem.,ii, '
" p«26; Chabanaud,1933,Mem.Soc.Sci.Nat.Maroc,xxxv,p.78.
Ebhinogg;gg,Chabanaud,19&7,Bull.InstsOcean.,Monaco,488,p.10;

‘Characters as,givenvin thé eyﬁoﬁsis on péges=98 - 103,

- One épecies,fdund in South African watere.

26. QUINSFLIA OCELLATA (Linnseus).
T (Ocellate Sole.). R

‘Pleuronectes ocellatug,Linnaeus,1768,5yst.Natur.,ed.10,reformata,

. i,p.269;R1250,1810,Ichthyol.Nice,Paris,p.248. .

' Plenronectes pezusa, Lacépede,1802,Hiet.Nat.Poiss.,iv,p.639.

. Solea oculata,Rics0,1826,Hict.Nat.princip.product.l’ Burope merid.,

Parie iii,p.248;Bonagarte,1832,Iconograph.Faun.Ital.,iii,

tab.fig.l;Gﬁntber,18 2,Cat.Fish.Brit.Mue.,iv,p.465;Verany, .

1862,Statist.Dept.Alpes~ilaritimes,p.40;Moreau,1881,Hist. .

NatoPOiSS.FI‘. ,iii,p.313. o B ' ‘ ‘ .

Quenselia ocellata, Jordan and Goss,1889,Rep.U.5.Comm.Fish.and:

- “Fisheries,(1886),p.307; Chabanaud,1930,Bull.Inet.Ocean. donaco

. 555,ps11; Chabanaud,1930,Bull.Soc.Zo0l.France,1lv,p.222; . '

Chabanaud,1931,Bu11.1du.€cNat. Hiﬁ ’t.Na t. ] (Z)ii,p.GZG, (.1930) ; -
Chabanaud,1931,Reviera Sci.,Suppl.dem.,ii,pp.13 and 26;
Chabanaud,1933,iem.50c.Sci.Natur.iaroc. ,XxxXv,p.79. -

golea ocellats,Kyle,1913,Rep.Danish Ccean. Exped.iledi terr,,1908-
1910,1i,pp.115 and 119; De Buen,1926,Rec.campan.realiz.por.
acuerdog internacional.,Madrid,ii,p.22. ’ ' '

o §glgg_gggdrioce;la§g,VonlBonde,1922,Rep.Fish;Mar}Biol.Surv.S;Afr.,
3 ii,(19215,Spec.Rep.i,p.zo,pl.ii;fig.2;Barnard,1925,nnn.s;_

- Afr,Mus.,xxi,p.401. L : ST :

_ Bchinogolea ogulata,Chabanaud,1927,Bull,Inst.Ocean.,Monaco,488,

- - |rmxt-rrg.28.| |
| D.(62)63-67; A.(48)50-57; P.r.7-8,1.5-7;L.1.69-74(100).

‘Body ovate; depth 2vt0‘2§, head 4 to 5 in'ieﬁgtﬁ'of body.
ye 4 té,neérly 5 in length of head, uppér in advance of lower -

by about & diameter; eyes ceparated by a ecaleéd concave epace
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which is about % diameter of eye; scaly eyelids COVering about

2
£ in

length of head, SCdled from base for about. half of length, twice -

‘half of eyeballe. Pectorals small, that of ocular eide

as 1on5 as that of bllnd eide, base of" Wblch 1s only Q1igbt1y
'ecaled. Pelvice equal and symmetricel, each of 5 raya, basee
sceled.‘ Snout narrowly rounded, hooked round front of mandible.
Maxillary reaching to. below anterior half of lower eye. Opercular
" margins feebly fringed, 1ipe not at all. nterlor nostril of
V'oculer eide situated on tbe vertical from- the anterior border of
:.the upper eye. Anterior noetril of the blind side net dilated
dietally or fringed. Suprqtemporal part. of the 1ateral 11ne not
compoaed of pierced scales but dietlnct under certain conditions
- of llght, Lormlng an S-shaped figure, tbe superlor curve posterior
' to the vertica] from the inferior curve. Anterlor dorsal ray
inserted a little in advence of the vcrticei from. theNEnterieb
border of the ‘upper eye; leet dorsal (and anal) rey without a.
'poeterler membrane,“entirely free from caudal peduncle, ~doreal
and - anal fine higheet towards their median portlone, caled for"
_nearly their entlre 1engths. Caudal rounded, of 17 faye.l Scales
T1rectangular, interrad1e1~czrculi-1nterrupted into anteriorly
' directed elements;: spines rough, the medlan epine of the marginal
eerles much longer than the others Brownlsh—or reddiqh-grey, more
- or less dietlnctly epottnd with b]ack. A series (2 or 3) of 1arge
- ocellate (black edged with white) gpote on pocterior pert of body
elong base of doraal and avsimiler eymmetrically«pleced gerieg
.]elong bage of anal. A large, vertically-elliptical, black Spot :
.nearly alWeys present on the anterior part of the 1ateral line,
iwhich sometimes carriee another very emall black spot eituated in
the centre of_the_quadrlleterel formed ;byvthe poster;or ocellate
. spots. Dorsai'audfanal fine finely bordered‘With uhite,‘es'aleo
tbe ceudal Whlch is clear yellowieh, more or 1ess dietinctly
| mottled with dark brown and carries a dark vertical band across

ite bage. Pectcrel brown or»blackish.'_Bllnd;side1wh1tlsh.
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Length: Up to 160 mm.
Digtribution: Natal Coast, 30 fa thoms .

" Lepidology, (Plate X, fige. 46, 47.)
Scalee ctenoid on both sides of body, of moderate gize, adher-

ent, regular in arrangement; 69-74 scales in the latersl line
as 8 rulé, but sometimee as many ag 100 are present.

Ocular gide -~ independent of the 1.1.

Rectangular, anterior angles fairly eharply rounded, nearly
90°, anterior margin very slightly convex, finely eéalloped,
'scaliops distinet, not very numercus, 14 - 16, lateral merging
| very slightly convex'or‘dtraight, always a little undulose;
anterior length 70 « 75% of total 1ength, anterior breadth
60 - 65% of anterior lengtb, posterior breadth 90-95% of anter101
breadth. Focus minute but well-defined, oval, rather posterior
in position, about 3§ of total length of scale'fromvpoeterior
margin. Anterior field-of moderate eize, radii divergent from
focus, lateral spread eméll, straight or very-slightly unduioee,
well-defined and rather wide, moderately-spaced, continuoue,

not numeroug, 4 - 6 near the focus, increasing to 12 - 14 at

the anterior margin; interradial circull very cloce-set, die-
-continuous, interrupted into minute, anteriorly—directed, eharp-

pointed crenulations (eomewhat similar to those found in

Synapturichthys kleini veriolosa (eee Text-fig.24)). Laterasl

fields of moderate size, triangular, circuli very close~set.

Posterior field fairly 1argé, triangular, entirely covered with
gpines. Spines moderately'long, longest 12-16% of total length
of scale, strong and robust, 1atera1 margins very slightly curv
more markedly curVed basally, baeec broad, more or less sharp-
pointed; alternate arrangement dietinct and regular, 5 - 6 |
major and 5 - 6 minor séries medianly, reduced to 1 -~ 2 later-

ally; firet major series of O epines and firet minor series



“of 8 -9 sbinea,-giving avmarginai'projééting geries of 17 - 18
.spinee '“pihés'6f‘marginai"seriéa homogéneoué,'df about equal
length except median epine (which is also the median qpine of
the flret major aeries)which is much longer than any of the
vpthere. _ Other’ epines decrease in 1ength succe351vely towards
the fdcﬁs. Spinee of marginal series proaect for about 1 their
length beyond poeterior margin, which is slightly 1nc5qeg be-
tween adgacent spmnes. Other gspines fall wholly within the

confinees of the Dosterzcr f1eld,‘

‘AdJacent to the 1;;_ |
}' 51m1lar to scales away from the lateral line, but 1ateral
margin adgacent ‘to 1ateral 1ine is concaves
Lateral line. | | |

Much qmaller'thén non-1é£eré1 liﬁe qcales': ﬁ6ré”of'1esé bear-
shaped, narrowed posteriorly, antorior angles widely rounded.
~Huciferoas canal in the form of a perforation, oval or circular
in shape, placed medlanly Jjust ingide the posterior marzin,

contlnupd as & canal for & qhort dietance towarde the centre

- ‘of the ecale, cpinea absent..'.

g;igg_gigg_- 1ndependent of tne ; l.

S;mllar to ocular side acales, but the poaterlor field

a very little reduced in c1ze, -spineq 2 1itt1e shorter but
:hardly reduced 1n‘number, Maximum breadtb 42 - 46% of total
 length. | | a

There are no siﬂns’of.annuli;; 

lxviii). ch LQQOGLQ§_A. .

ogog ogga’ (errore Dicologgoggg) Chabanaud, 1927, Bull. . .
Inste. Ocean.,Monaeo,488,p.14, Barnard 1927 Ann.w.Afr.Mus.,

XXi ,p61026t

- Dicologoglogea, Chabenaud,1930,Bull. Inste Ocean.,Monaco,SSE,
. pp.7 and 12; Chabanaud 1931 Reviers Sci.,Suppl.Men.,
ii,p.28 Chabanaud 1933 Mem.Soc.aci.Nat Maroc.,xxxv,p.86.

Characters as given in the eynops1: on pages 98-103.

One specios fOUnd in South Afr1can eeas.
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26, DICOLOGOGLOSSA CUNFATA (Moreau).
(Blunt-nosed Sole.).

golea anguloga (pro parte),Ksup.1858,Archiv.Natur.,p.24;Kyle,
1913,Rep.Danish Ocean.Exped.Mediterr.,1908-1910,11,p.312;
De Buen, 1926,Res.campan.realiz.por acuerdos internscional.,
Madrid,11,p.91. .

Solea cunesta, Moreau,1881,Higt.Nat.Poigs.France,iii,p.312.

Solea genegalengis var.m'bsoensis,Pellegrin,1907,Bull.Soc.Zool.
France,xxxii,p.87;Pellegrin,1914,Ann.Inst.Ocean.,Parig, -

 N.S.vil2),pp.74 and 75, p1.d,fig.1, | ,

Solea cleverleyl,Gilebriet,1906,Mar.Invest.S.Afr.,iv,p.160,pl.
x1iv;Thompson,1918,Mar.Biol.Rept.,iv,p+126;Von Bonde,1922,
'Rep.Fish.Mar.Biol.Surv.s.Afr.,ii,zlgzl),Spec.Rep.i,p.l7.

golea_g%%garig,Pellegrin,1914,Ann.Inst.Ocean.,Paris,N.S.vi(4),

: Pe . ‘ '

Solee penegalensisg, Barnard,1925,Ann.S.Afr.Mus.,xxi,p.399.

Dicologoglosga (errore Dicolozlosga)cuneata, Chabanaud,1927,Bull.
Iniségcean.,Monaco,488,p.23; Barnard,1927,Ann.5.Afr.Mus. ,xxi,
p.1026. . ‘

Dicoloxoglossa cunests, Chabanaud,1930,Bull.Ingt.Ocean.,Monsco,
565,p.12; Chabanaud,1931,Reviera Sci.,Suppl.Mem.,ii,pp.14
and B28; Chabanaud,1933,Mem.Soc.5ciNat.Maroc,xxxv,p.86.

TEXT-FIG.29.,

D.B1-89; A.65-77; P.8-10; L.1.105-132. ,

Body narrow ovate; depth 3 to 3%, head 4% to 54, in lengtb
of body. Lye 4% to 53 in length of head, upper in advsnce of
lower by about 4 diameter; eyes separated by a concave acaled
~epace which is about 4 diameter of eye; sgcaly eyelids not cover=-
ing half of eyeballs. Pectorals long, obliquely rounded, some-
times trianguiar, that of ocular gide 1% to 2 in head, scaled
from bage for about half of length, a8 little longer than that
of blind side., Pelvics 1eés than % pectorais, equal and symme-
trical. ©Snout truncate, slightly in advance of lower Jaw. Maxil-
lary reaching to below posferior'half of lower &/e. Opercular
maréins feebly fringed, lips not at all. Anterior noetril of
o¢ular side situaied on the vertical from the anterior border
~ of the upper eye, the extremity of the tube not or hardly extend-
ing beyond the poeterior nogtril. Anterior nasal tube of thé
blind side ghort, not dilated diétally, fringed, or surrounded by.
a naked epacé. Supratemporal part of the lateral line composed
of pierced scales for the most part, fofming an S-ghaped figure,
the guperior curve posterior to the verticsl from the inferior
curve. Kiret dorsal ray inserted.abOVe the border of the upper

eye or the base of the anterior nostril; lest dorsal (and anal)




- ray witb a poeterior membrane, extremlty attached to the basge of
the ceudaI¢ Caudal rounded, of 20 raye Scelee smooth, rec tangu-
1ar, marglnel eeries of spinee homogeneous, interrediel circuli
-1nterrupted into posteriorly-directed e}ement Brown,.more or .
legs clear, SOmetlmes,greyi h, uniform or speckled with'dark‘
broWn. Occeelonelly 8 serlee of dark spots arranged 1ongitudlna11;
along tbe baqes of the doreal and anal, sometimed aleo ceveral
dark spote along the lateral 1ine., Dorqel, anal and caudal finev'
fmore or less dusky and generelly bordered w1tb wh1te. Dectoral |
with an oblong dark epot COVering the dl°t81 tblrd of the 3 or 4
longer raye, but not extendlng on to the euperior ray. Blind
elde whitish. TR |

hength. Up to 262 mm. B _ |

Dmstrlbutlon Wa]vie Bey; aouth %eet Afr1c<.

_.Ig__,‘eQ,m;,ido ogg, (Plate X, figs. 48, 49 )

Scales cteno;d on both gidee of body, mOderate to large in

size, adherent,ereguler'in arrangement;- 1055132‘ecalesein the

lateral 11ne.

Ocular elﬁe - 1ndepenoent of. tbe 1. 1

: Rectangular,;anterior an; lee narrowly rounded, nearly 90 y
: ahterior margin very slightly convex,or qtraieht, finely eca110ped
,_eca]lope very distlnct, not numerous, 12 - 14, lateral zargine
etraight, slightly undu10oe' anterior 1ength 75&80% of total
1ength, anterior breadth 55 60% of entermor 1ength, pocterior
breadth 100—110%~of anterlor breadtb. Focus small but well-

: defined,\ovel,»rather_posteriof'in positioné-about 1 of total

E 1ength of eoale‘ffomvpoeterior mergin. Anterior flgld of moder-
ete nize, radli dlvergent from focue, lateral dpread moderate,

’,straight, ‘rather wide, cont1nuoue, well-def1ned, moderately-

'epaced, not numerous; 4 = 6 near the focus, 1ncreeeing to 10-12

at the anterior margin; 1nterredlel circuli discont1nuoue,‘
interrupted into minute,veemicirculer,‘poeterlorly-directed_'

crenulations.

| TEXT-FIG.30.
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 Lateral fields-ofxmoderate éize; iriangular,.eirculi very
cloee—eet. Pog terior field somewhat small, triangular, entirely
‘covered witb spinee. Spines ahort, longest 6 -~ B% of total length
of acale, strong and robust, sharp-pointed, lateral margins
_curveﬁ, more markedly curved baeally, oases broad; alternate
’ arrangement not always distinct, fairly’ regular, 4 - 5 ma jor
and 4 - 6 minor. aeries medianly, reduced to 2 1aterally, firat
magor eeriea of 11 - 12 epines ‘and’ first minor aeriea of 11 - 12
epinea, giving a. marginal progecting seriea of 22 - 24 apines.
. Spines of marginal eeries homogeneous of equal length, others
decreasing in length successively, towards the focus. Spinea of
marginal esries project for about l their length beyond poeterlor
margzin, which is incieed between adJacent spines.} Other spinea i
fall wholly w1thin the confinee of the poateriOr fl?ld.‘ o

’ Ad1acent t0 the l.1.

Similar to ccalee away from the latera] 1ine, but the lateral

marzin adjacent to. the lateral line ia concave. _‘

laters] line.

Much emaller than non-lateral 11ne scales, pear-shaped, ,
gharply narrowed pocteriorly, poaterlor extremity 8 blunt apex,
anterior angles widely rcunded. Muciferoua canal medianly symme-

trical, narrow poster1orly but broadens out near the centre of

the scale; apines abgent.

_ind gide =~ indenendent of the 1.1

»elmilar to ocular eide scales, but the posterior field
ie al1ghtlyrreduced in size; apines fewer and ehorter._ Maxlmum
breadth 50 a_55% df;total length. |

" Thepe are no signe of annuli.

(xtx). 80 B

29 ea, Rondelet 1554 De P1ecibun p.322; Klein,1744 Hlat Plscium,
iv,p.31; Quennel 1806 Svenska Vetenskaps.Akad Nya Handl.,
- xxvii,p.44 {pro parte) Cuvier,1817,Regne Anim.,ed.2,11 p.223
(pro parte) and icrobug;osgus,Gﬁntber,1862 Cat.Figh. Brit.Mus.
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iv,p.462;(pro parte) Moreau,1881 Hlet Nat Poiss France,iii,
P 3031 (pto parte) Barnard,1926,ARn.5. AfT.Mug. yxx1,pp. 399
: and 1626 Chabanaud, 1927, Bull Inct Ocean.,Monaco,488,p.31,
Norman, lé28 Rec.Ind. Mue.,xxx,p.l74 (pro parte)Weber and
De Beaufort 1929,Fish. Indo-Auatral.Archipel.,v p.+147;Chabanaud
-1930,Bull, Inst.Ocean.,Monaco,555,pp.7 and 13; Chabanaud 41931,
*Reviera Sci.,Suppl. Mem.,ii,p.ZB Chabanaud 1933 blem., 80c.aci.
'yNat.naroc,xxxv,p.87. ' ‘

Cbaractere &8s given in the synopsis on pages 98 - 103._'

Une speciee found in aouth African waters.

27. SOLEA ’ BLEEKER ) Boulenger."'
Bleeker Sole.) .

golea 1mp§g,31eeker,1863 Versl.Akad. Vet.Ametprdam,xv,p 458 ( mpar
"~ non Bennett);Von Bonde,1922 Rep.FishaMar.Bicl Surv.g.Afr.,
_ 11,(1921) Spec.Rep 1sp.18, :
- Soles bleekerl, Boulenger,1898 Mar.Invest.a.Afr.,i,p 2,Gilchrist, |
‘ - 1902 Mar.Inveet.a.Afrs,i,p 145;Regan,1916,Ann.Durban Mue.,
i,p. 1?0 Thomps on,1918,Mar.Biol.Rept. iv,p. 125 Barnard 1925,
Ann.sS Afr.ﬂus.,xx1,p.408 Chabanaud, 1930 Bull. Inst Ocean
~ Monaco,556,p.13; Fowler,1934 Proc.Acad Kat.Sci Philad.,
1xxxviyp.436. -
Solea urgl__i Gllchrist,1904 Mar.Inveet.g.Afr.,iii,p 10,pl.
xxviii; Gilehrlst and Thompaon 1909,Ann.S.Afr.lus.,vi,
p.261; Thompson,l918 Mar.Biol. Rept.,iv pe126; Regan 1920
Ann. Durban Mus. ii,p.215 Von Bonde, 19é2 Rep.Fish Mar Biol.
SUPV.S.Afr.,11,01921) ,5pec.Rep.d,p.17;Von Bonde,1925, Trans.
- Roy.S50c.S5.Afr.,xi1 p.291; Fowler,l926 Proc.Acad.Nat.Sci.
Philad. , 1xxvii,p.206.
'Solea simone _g_g,Von Bonde,1922 Rep.Fish Mar.Biol.Surv‘S Afr.,
i, (1921) ySpec. Repcl,p.lg,pl.v,fig-l. : A

* [T8XT-FIG. 31. J

| D.62-74; A.50-59; P.7-8; L.1.95-105.

~ Body ova'te;"dept‘h 2% "to 235 head 4 to éﬁ in length of body‘ _
Tyes 6% to 7 in length of head, equal to or & 1ittle lees then
interocular Space which is scaled, upper in advance of Iower by
) about‘%sdiameter of eye. Snout rqunded, hooked;-max1llary reach-
- ing tovﬁearly beioncentfe,df lower eye; ﬁeefh miﬁute, on.blind
side of both jaws.'-Opércnléf margin fringed'cn both Siées; lipe
vfeebiy fringed br'hot‘at é11;  Doréél fin commences on snout
above the level of the doreal. marg in of the upper eye, longest
ray 2% to more then 4 in 1ength of head, young specimens may have
60 réyé:in'thé'dorséi;"anal siﬁilar~t6 dorsal,-yqung epécimene
‘bmay have 45.aﬁa1'ra}é;; Lést‘doféal and anél rayé ffée from-cauda1
-Pectorals well develOped, superior ray simplc, others branched,

'that of ocular eide 2d to 3 in 1ength of head, that of blind side
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slightly ehorter.- Pelvzos shorter tben pectorals,'equel and
aymmetrical, each of S raye. Anterior naeel tube of oeuler eide.
‘dilated dietally, but not: fringed or eurrounded by a naked space,
’ Lateral line ctraight as far ae bead, tben bending at right
‘; engles towarde doreal profile, end then running forwardc parallel
“with profile.»,Scalecvctenoid on. both aidee of body.. Caudal
.roundeds Brown, with darker spots and specke on ‘body and darker
.;etreakn on dorsal and anal fins, pectoral of ocular qzde with
_black ﬂpot on diatal half (rarely ebeent).“Blind side whltieh,

_gggggg_ Up. to 174 mm. ,J,i,

B Dictribution: False Bay, Agulhae Bank, Hetel and Zululand
- Coaste to Delagoa Bay, down to 30 fathoms.

_;;gg_igg;.ggg o (Plate VIII, figs. 37 38 ) |
Scales etenoid on both sides of body, emall, adherent,_

;regular in arrangement, 95 --105 scalee in the 1ateral 1ine.

;Ocul g;ge - indegendent of ghe ; g

Rectangular, anterior - ‘angles Very narrowly rounded, 20°,

- 'enterior mergin streight or elightly concave, finely ecalioped,

-'scallops indistinct, not numerou y 12w 14, 1ateral marginQ straigh
anterior 1ength 60-65% of totel 1ength, anterior breadth 65-70% |
| of anterlor 1ength, posterior breadth 95~100% of | anterior breadth.
Focus minute but well defined, circular, rather posterior 1n posi-;

'tion, about 1 of total length of ecele from poeterlor mergin.
3

. Anterior field of moderate siza, triangular, Tedii subparallel or

‘very glightly diVergent from focue, well-defined, etraigbt but

elightly unduloee, continuous, fairly cloeely-eet, not numerous,

3+ 85 near the focue, 1ncreaeing to 10 - 12 at the anterior

'x'margin,, 1nterrad1&1 circuli very close-eet, entire mostly but

~,somet1mee a 1itt1e discontinuous, curved towarde tbe anterior

margin. Lateral fielde of-moderate.eize, triangular, circuli

] ::close~eet.' Poeterlor field of fair eize, trﬁaﬁguler;'entirelyd
'”dcovered with spinee.o Spines fairly long, 1ongeet 22 - 24% of
.'vtotel 1ength-of scalea.strong_and,robuet, sherpfpointed, 1atefal
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margins etraight but curved baeally, bages broad; slternate
arrengement distinct and regulsr, 4 major and 4 minor geriee

medianly, reduced to 2 laterally; firet major geries of 6§ - 6

"epines and first minor serieg of 6§ - 6 spinea, giving a marzinal

projecting series of 10 - 12 spines. Spines of marginal series
homogeneous, of equal length; others decrease in length succes=~
gively towards the focug. Spines of marginal series project

for about % to % their length beyond poesterior margin, others
fall wholly within the confines of the posterior field.

Adjacent to the l.1.

Similar to scaleg away from the lateral line, but lateral
margin adjacent to lateral line is concave.
Lateral line. - | | o
Much smaller. than non-lateial line scales; élmoet

pear-shaped, nsrrowly and sharply conetricted posteriorly;

~enterior gngles widely rounded. Muciferous csnal medianly symme-

trical, wide and short, entlre posterior marzin occupied by
canal; sepines abgent..

Blind gide - independent of the.l.l.

Similar to oculsr side scales; but somewhat narrower pog-
teriorly than anteriorly; posterior field e little reduced in

gize, epinee fewer and shorter; radii of anterior field reduced

~in number, 2 - 3 near the f'ocus &nd 5 - 8 at the anterior margin.

Meximum breadth 45 - 50% of total length.

There are no signs of true annuli, but occasionally a few

scales show a single line of growth-arrest close to the periphery

of the scale.
(xx). SYNAPIURA.

Synaptura,Cantor,1849,Journ.Roy.Asia t.50c.Bengal,xvili,p.222;
(pro parte) Ksup,1858,Archiv.Natur.,xxiv,p.96;(pro parte)
Glinther,1862,Cat.Fish.Brit.Mue.iv,p.480;Blecker,1872,
Atlas Ichihyol.,vi,p.18;Barnard,1925,Ann.8.Afr.Mus.,xxi,
p.406;Chabanaud,1928,Bu11.50c.ZooléFrance,liii,p.274;
(pro parte)Weber and De Beaufort,1929,Fish.Indo.Austral:
Archipel.,v,p.166;Chabanaud,1930,Bull,Inst.Ocean. ionaco,
665,pp.8 and 14.

Brachirus(pro parte)Normsn,1928,Rec.Ind.Mus.,xxx,p.177.

Pectorale well developed. Lower lip fringed. Anterior

noetril of the blind side surrounded by a fringed flap, much
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centre of the upper eye, rays gradually increseing in size to
the last, longest ray about 2% in length of head; on blind side,
in the male, all the raye have & membranous fringe jolned to
the body at the base of each fin, fringes more pronounced anter-
iorly. Anal eimilar to dorsal. Dorsal and anal joined to caudal.
Pectorals about equal,3% to 4 in length of head - in barnardi,
that of ocular side 8 in length of head, that of blind side
glightly longer. Pelvics small, more oOr less equal, symmetricel.
Anterior nostril of ocular side tubular, posterior with a fringed
* flap. Anterior nostril of blind eide surrounded by a fringed
flap, xuch developed behind and covering a naked groove. Scales
emall, ctenoid on both sidec of body, more fecebly on blind side;
in the male some of the eacales bearing chort fllamentous pro-
cesses which are more numerous oun the hesd; icolated cycloid
scales on blind gide egpecilally towérds anterior part of fish.
Lateral line straight on both sides as far as head; on blind
side bifurcates, supratemporal branch bent at right angles
to gtraigzht body part, ruhning glizhtly obliquely baékwarde
towards dorsal base and then curving sharply-forwérds and run-
ning elong base of dorgal. Caudal obtusely acuminate. Dark
brown or greyish, with emall isolated brown epots on head and
body; irregular, very small, white spote, chiefly along
lateral line and on anterior upper part of head and body. Dorsal
and anal slightly darker at basee, gpeckled with dark spote end
edged with white., Pectoral blackieh or lighter, edged with
white. Blind side whitish.
Lenzth: Up to 340 mm.
| Distribution: Algoa Bay to Natal, shallow water.

All the speéimens of S.marzinata (labelled S.cilista)

examined are larger than 200 mm., whereas the single specimen of
S.barnardi ie only 86 mm. in length. No intermediate material

is available, but, in spite of the smaller pectorals and the
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peculiar fold formed by the opercular membrane of the ocular
eide found in the latter, other more important diagnostic features
leave no room for doubt that S.barpardi ie a juvenile of S.mar-
ginata.
wepidolozv.(Plate X, figs.50,51; and Plate XI,figs.52,53.).

| Ctenoid on the ocular side and more weskly ctenoid
on the blind side. Ieolated cycloid scales on the blind side in
the anterior half of the body and on the head; 1in the male gome
of the scales bearing eghort filamentous processes, cuch ecaleg
more numerous on; ihe head and along the anterior part of the
lateral line. S;ales small, s#lightly emaller on the blind side
than on the ocular sidé, edherent, regulsr in arrangement; 100
to 124 scales in the lateral line.

Ucular side - independent of the 1.1.

Subrectangular, anterior margin more or lees convex,
sometimes nearly straight, finely ecalloped, anterior angles
nearly 9u°, rather acutely rounded, lateral margins more or
less convex or gtreight; anterior length 73-76% of the total
length, anterior breadth 58-68% of the anterior length, posterior
breadth 94-97% of the anterior breadth. The majority of these
scaeles are very slightly broader alongvthe line between the
anterior angles than along the line between the posterior angles.
Focus minute, not very well defined, surrounded by interrupted
circuli, placed Jjust anterior to the line joininz the posterior

angles. Anterior field 1a rge; redii divergent from the focus,

lateral epread moderate, continuous, emooth, practically straighf,
well-defined, increase in number from 3 - & near the fochs to
10-14 at the anterior margin. (In the juvenile, barnardi, the
radii are reduced in number - 1 - 2 near the focug and 5 - 6

at the anterior margin). Interradial circuli close-set, entire
for the most part but their continuity interrupted to form

rather irregular, minute, sharp-pointed peaks directed anteriorly
(somewhat similar to those found in Quengelia ocellata.)

Lateral fields fairly large, trianguler, circuli close-set.
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Pogterior field small, roughly trisngular, almegt entirely

covered with splnes, two small lateral areas free of spines.
Spines fairly long, 14 - 22% of the total length of the ecale,
gtronz, somewhat blunt-pointed (more sharply-pointed in barnardi),
robust (more slender in barnardl), latersl merzing moderately
curved giving a fairly broad base to each spine. Spines of the
two marginal series homogeneous, of equel length, the others

very much shorter and decreasing in 1ength regularly ae the (
focus ie approached. Alternate arrangerent into major and minor
geriee distinct and regular; 65 - 6 major and 4 -~ 5 minor seriesg
in the median gection of the posterior field, reduced to 1 - 3
laterally., First major eseries of 4 - & spines and firet minor
geries of 3 - 4 gpines, giving a merginal projecting series of
7 - 9 spines. In the Jjuvenile, barnsrdi, there is only s
eingle major geries of 2~ 4 epinee anq a eingle minor eeries

of 2 -« 3 epinesy giving & marginal projecting geriee of § ~ 7
apines. GSpines of the other major and minor gseries fall wholly
within the confinse of the posterior field.

Adjacent to the l.1l.

More definitely rectangular in shape, anterior angles
less rounded than in scales away from the latersl line. Lateral

merzine straight, or, in the case of the msrgin adjascent to

the 1.1. scalee, slizhtly concave. Radli reduced in number, 3 - 4

at the anterigr margzin.
Lateral Liné.

Much emsller than non-lateral line scales; more or
less pear-chaped, anterior angles widely rounded. lMuciferousg
canal medianly symmetrical, long and fairly broad? occupying
whole of posterior margin; spines abeent.

Blind gide - independent of the 1.1,

SGubrectangular, anterior margin convex, finely ecalloped

anterior angles well rounded, lateral margins slightly convex;



anterior length 86-22% of the total length, anterior breadth

54 - 66% of the anterior length, posterior breadth 86 - 98% of
the anterior breadth. Poaterior £ie1ld congiderably reduced in
gize, spines reduced in number, occasionally absent. Spines,
when present, ehort, blunt, forming 8 small group in the median
gsection of the posterior field, gometimes only a single spine
present placed medianly. Usually all the spines fall wbolly
within the confines of tbe posterior field, but sometimes one or
two may project, and then only the iips, beyond the posterior
marzin which ie ueually PV?nly convex but may be undulating.
Altérnate arrangement into major and minor series obscure

or abgent. Total length of a blind gide ecaln 68-70% of the
total length and 86 - 9% of the anterior length of the corres-
: ponding gcale o7 the ocular gide. |

There are no cngna of annuli.

(xxi). ZIBRIAS.

Zepbriag,Jordsn and Snyder,1900,Proc. U.g.Nat. muE.,xxiii,p.BSO

T it 2o et st

Jordan and atarks,1°06 Proc U.S.Nat.Mus . xxxi,p.232;
Norman,1928,Rec.Ind. Mue.,xxx,p. 184 ;:Chabanaud, 1930,
Bull. Invt Ocean.,Monaco,555,p .9 and 16 Chabanaad 1224,
Bull.Soc.2001.Fr.,1ix,pp. 421,422 and 431.

" Characterg as given in the synopsis on paves 28 ~ 103.-

Cne subgenus reprecented in gouth African waters.

Subgenus PSEUQAESQPI .
ggeudaegogia&Cbabanaud 1934 Bull. Soc.zool br.,]1x,pp.424 and 433.
Membrane connecting the 1agt dorsal ray with-the adjacent
vcaudai réy, and gimilarly the membrane connecting the lagt anal

ray with the adJacent caudal ray, prolonged ags far ae the extremi-

ties of thege rays but dpeply incieed; lowest part of thie
emargination on a level with the proximal ouarter of the laet
dorsal.and anal ray. £yes contiguous. Angle of urohyal acute.
Reys of all thp fins simple. |

A single species found in South African geasg.




'_:and anal in a double series, which become a qinglD serieo in

29. ZEBRIAS (P§EUDAESOPIA)BEGANI (Gilchrist)
“(Regan's Double-banded oole).

§1 apturs zebra Gilchr1st 1902 Mar Invest S Afr.,i,p 144(zebra
' . non- Blocbi '

. Syneptura regeni, Gilchrist 1206 Mar.Invest.o.Afr.,iv,p 160,

: pl.x1v;Gilchrist and Thompson 1917,Ann.Durban Mus.,i,p.398.

‘ Zebrias regan i,Regan,1920,Ann.Durban Mue. i{,p.218;Von Bonde,

%9222§ep 'Figh.uar.Biol.Surv.5.Afr., {1 21921) ;Spec.Rep.’

’ Pecl. :

Aesopia regani,Barnard, 1925 Ann.S. Afr.Mus.,xxi,p.408 Chabanaud,
1230,Bull, Inst.Ocean.,Monaco,sss pel7.

Zebriag (Pseu deesopia)rezanly Chabanaud 1934 Bull Soo.zool Fr.,
o 11x,pp.424 and 433. | L

I rExT-Fxo. 3. |
, D. 65*70; 656'-60' L 1982~90..

Body ovate- depth 2% to 22 head Sé, 1n 1engtb of body.

, “3
Eyee contiguous, upper in advance of 1ower by about 1 to & dia—
meter, 4% to 5 1in 1ength of head. Maxillary roachinv to anterior

' part of lower eye,' 1ips not fringed. _PectoraIS~small,rthat of
OCuiaf'Sidé“of 9 réys and about equal to}diametér’of eye, that .
of blind side of 9 rays and about 3 length of pectoral of ocular :\
side. Last dorsal (and anal) ray. attached to caudal by a membranei
'whlch reaches to 1ts tip but is deeply 1n01sed. Pelvics of 4 .
raye. Caudal of 18 rays, d1stinct, depth of baee about % 1ength (
of nead, Anterior nagal ‘tube of ocu]ar oide short, directed |
flatly backwards, not reaching the anterior margln of the lower
eye, poster1or nostril not. tubular, in front- of lower eye.
Nostrils of blind side 1nconspicuous-: Latoral 1ine straight on
‘both gides to head. Scales eub-rectangular, strongly ctenoid :

on both Qides of the body, extend1n on 10 each ray of doreal

the outer half of the fin. Greyish, with 26 to 27 dark cross-..
bands acroqs body and head, extending on to doreal and,anal .
fing., The ‘bands are arranged in pairs, each pair spparated
_by & narrow lighter band, This p&iring bresks down to some‘
' -extent in the poeterior half of the body, anterior band of

firet pair on &nout, poaterior passing through eyeej"énterior

band of fourth pair through baae of pectoral' last band on bage

of caudal wh1ch is blackish in its ponterior helf with oblong

~ white epote. Bl1nd gide whitishe -
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.Leﬂgﬁ_)__:_ ‘Up to 140 mm. |

_ '-,Q;gtribution: Natal Coast, sha110w water..;
 Lepidology. (Plate XJ: ,£1ge.54, 56). |

,‘ | ' Jcaleq ctenoid on botb 81des of body, moderéte ‘in eize,
"“adherent, regular in arrangemant, 82 - 80 ecales in théllaperal
line. | | e L | |

QGcular. side - independent of the. 1.;.

Subrectangular, anterlcr angles fairly widely rounded,

anterlor margin convex, fairly markedly scalloped, scallops very
"dlthnct,.not nugeraus, lO:- 12,_lateralAmargina_straight or
- veryvéligﬁtlyfconQék'_ aﬁterior-length 60'- 65%'of totald lengih,

anterior breadth 60 - 65% of anterlor lnngth, posterior breadtb _
7100 - 10&% of anterior breadth. Focua minute but well-deflned,
:c1rcu1ar, not 7reatly pocterior in ﬂbaltion, 1itt1e less than ‘
:_é total length of ecale from posterior-marg1n.. Anterlor fleld of
fmoderate sizeg radli dlvergent from focus, 1atera1 epread not
large well deflned, straight, contznuous, moderate1y~spaced, not
-'numorous, 3 - 4 near the focus, 1ncreacing to 10 at tbe anterior
margin, a11 the radii end exclunively at the anterzor margin,
" hardly ever at the anterior parts of the lateral margins, |
’:interredial 01rcu11 very close-eet, entire moetly, curved towarde
the anterzor margln., Lateral fields of moderate 51ze, triangular,
circull close-set. Posterlor f181d of fair alze, trlangular, |
>en£1fé1§'cdﬁeréd wi th spines. p1nes rather long, longest 20-25%
of total lengtb of scale, strong and robuet, sharp~901nted, lateral
marg1ns.straight or ‘elightly convex except basallywaere concave,
}baSés fairly broad;_falternaye&arrangement.distinci'aﬁd'reguiér,
6‘- 7 major and 5 -”G”mihdr'Series meaiaﬁly,'rpduced to'l -2
1a£erally; firat magor eerlec of 7 -9 splnes and first minor
serles of 7«9 spinee, glving a marglnal proaecting seri@s .

of 14 - 18 gpines. Spinee of mar:znal series homogeneou .y Of about
‘equal 1ength, “the medxan spine of the projecting series (which

is also the medlan spine of the first magor serles) sometmmes

"much 1ongmr and more robust than the othera, others decrease in




lengtb succeeeively.towards the focu ‘ apines of the marglnal
series project for about ; to EE their length beyond ‘the posterior
margin; othere fall wbolly within the confines of the posterior
field. R

Adjacent to the 1 l‘f".’

Similar to scales away from the lateral line, but the 1steral
-margin adjacent to the lateral 1ine is concave.
Latersl line. L

' Smaller than non-laterel 1ine scale ’ bgg;ehaped, narrower
posteriorly than anter1orly, anterior angles widely rounded.
Muciferous canal in the form of a perforation, oval, placed in
e-the posmtion occupled by the. focus in non-]aterel 1ine Sceleo,

,oontinued as &a canal for a short d1stance towards the centre of

" the soale, gpinee abeent.

_ _;_“g_g_de - indenendent of the 1 1le - %

gimilar to ocular elde ecelee,l‘opinee of the poeierior ,
field. a little Shorter but not ueually reduced 1n number. Maximum
bresdth 50 - 52% of total 1ength.  | |

- There are no signq of annuli.'

(xxxi) CORYPHAESOPIA.

' é 80D g,Gunther,lBﬁZ (Raup,1858,pro parte), Cat.Fisb.Brit Mus.,iv,
" p+487;Day,1873,Proc.Z001. Soc.,g +238; Jordan and Starks,
1906, Proc.U. S.Nat.Mus.,xxxi,p 35; Regan,lgzo,Ann.Durban
Mue.,li,p 218;Barnard,1926,Ann.S. Afr.Mus.,xxi,p.409,Norman,

. - 1928,Ree . Ind. Mus. XXXyDe 185. ‘

Corypba esogia,Chabanaud 1930,Bu11 Ingt: Ooean.,Monaco 555,pp.9 and
17; Chabanaud 1934 Bull., Soc.zool Fr.,lix,pp.427 and 435.

CharacterQ as given in the synop91e on pageq 98 - 103.

) 3.

One subepecies found_ln South Afrlcan 89830

. 30. CORYPHAESOPTA CORNUTA BARNARDL, Chabanaud.
‘ (Horned or Single-banded $ole.)

"8yna tura cornuta,Gilchriet, 1906 Mar.Invest.S. Afr.,iv,p 161.

'ggg_g _gornuta, Regan,l1920, Ann.Durban lus.,ii,p.218;Von Bonde,
1922,Rep.Fish. Mar.Biol Surv.5.Afr.,ii, (1921),3pec.Rep. ‘
i,p. 21 Von Bonde, 1925, Trens.Roy.Soc‘u.Afr.,xii,p.29l,
Barnard,1925 Ann.s Afr.Mue.,xxi,p.409. R _
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_Corxghaegggia cornuta,Chabanaud 1930,Bull. Inat Ocean.,Monaco,SSB,
: p.l .

 Corypheesopia cornuts barnardi Chabaneud 1934, Bull.eoc.zool Fr.,
: 11x,pp.430 and 436."~ _ ‘
: TEXT-FIG- 34a]

D.74; A.58; P.0; V.4; L.1.105.

Body ovate{‘aaeptb 2% to 3,'heed 4§.to”5&,_iatlength_of body.

Ewee coﬁtiguous,*upper éery[eiightiy:in edvénce of 1qwer, 4é'to
8% in length of head. 'Pectoréie'bf'bothteides rudimentary. First
: tdoreal ray 1ong, swollen, almost entirely free, pepillose. taet |
doreal (and anal) ray attached to the caudal, which is distlnct,
by a more or less inciSed-membrane, Caudal of 11 rays. Pelvics
witﬁr4}raye. Antefior nasal'tube ef oéular eide éﬁoft; hafdly.
reacbing the anterior margin of the lower eye; ;pbeterier heetril'
not tubular,in front of lower eye. Noetril of blind side
inconspxcuous.- Lateral line straight on both pides to head. Scalee
| Very weakly ctenoid on both sides of body, gpines not prOJecting
, through the ekin.. Greyish, with 15 to 16 dark aingle croee-banda
acroes head and body, extending on to doraal and anal fine, caudal
- dark with white spots. Blind eide whitieh.
' Lw Up-to 150 mm. ' |

’ Dlstributl_g Natal Coest to Delagoa Bay, shallow water.'f
Barnard's etatement that the. scalee are cycloid on both sides e
of the body ie incorrect. The ctenold elemente are undoubtedly
emall &nd weak but neVerthelees Very distinct, even at low magni-

fications. o e |
. gggg;g=;ggg; (Plate XI, flgs. 56, 57. S B
' Seales Weakly ctenold eﬁ both eidee of body, epines not
,progecting through the ekin, moderate to small in size, adherent,
rregu]ar 1n arrangement 105 ecales in the 1atera1 line.
Ocular alde - indeggggggg_gg tbg_;;l

Elongate oval or eubelliptical, enter1or anglea widely

rounded,_anterior marginymarkedly convex, weskly gcalloped,

‘sdallépefindistinct;'fairiy‘numerbué,AabduthO, lateral margine
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- ¢onvex; anter1or length 78 - 82% of' total 1engtb, anterior

| breadth 58 - 62% of anterior’ lengtb, posterlor breedth 84 . 88%

of anterior breadth. Focua small but well defined, circular,
rather posterior in poeit1on, about 1 of total length of scale
~from pogterior marrin._ Anterior fie?d large, radii. divergent
from focue,.laterol spread 1arge,fwe11-defined but thxn, more or
lese ¢ traight, continuous, moderately-epaced, fairly numeroua,

4 « 6 near the focue, increas;ng to 18 - 21 at the periphery,
‘many of the radii traverse the anterior pérts-bf ihe 1éteral
fielde and end at the anterior partQ of the mardins of theee

x-fi elds, some few do not reach the periphery of the gcale; inter- -
radlal C1rculi very. close~@et, entlre but 1nterrupted into minute,
sharp—pointed crenulatlons directed anteriorly | Lateral fielde |
small, triangular, c:rculi Very closeeeet."rPosterior field very
'emall, in the form of 8 band-ehaped “polar cap" to the scale,
entirely covered with gpinesa. gpinee Very short, 1ongest & ~‘7% c
total length of scale, very weak, very slenger,_ harp-pointed,
alternate arrangement’ abeent, two 1rregu]ar1y placed series of
1ep1nes, a marginal progecting eeriee of 9 - 11 epines and a secone
'dary serles varxable in number, of very ehort spinee placed more

| er lees near the bagee of the progecting epines.

daagent to the ; L _ _ _
Similar to ecales away from the lateral 1line, but lateral

"'margin adgacent to 1atera1 Iine fiattened.
Lateral llne. \" | | _ .. | " |
Smaller than non-lateral line scalee, -Eherbly narrowed
posteriorly.. ﬂuciferous canal medianly symmetrical, in the form
of a U-ehaped indentatlon in the poeterior margin, fairly deep
and wide; epinee abeent‘ o o | | |
Blind side - indenendeg&_gg_the 1. 1;_: o o
Slmllar to ocular side ecales. MaXimumhbreadth 52'~ 56%

of total length.

There are no nigns of annull..
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_ Part b. ACHIRINA. |

| " Characters as glven in the synopsie on pages 98 - 99,

In addiiion; anterior nasél-tube of the. ocuiar glde Short.
Anterior nasal tube of blind eide cylindrical but variable. ‘large
'short, lying 1ong1tud1nally and partly attached to the underlying
ekin, sometimes slender, very long and entlrely free. An acceg-
.sory - roetro-dorsal lateral line present on the cephallc region
of the blind side in a number of Species. Pelvies symmetrlca1- '
‘orvnot.i Pectorals abeent, except in one specie 1. seraggodeg

¢yaneus (Alcock), in which the, pectoral of the ocular gide ie

*represented by a s1ngle short ray.

" One genus reprenented in aoutb African waters.'
"l(kxiii).‘ACHIRUQ;"'

. Ac hirug, Lacepede 1902, Hlst.Nat Poies.,iv, p.658 (pro parte)
- Bleeker, 1872 Atlas Ichthyol.,vi,p.23;(pro parte) Day, 1888,
Fieh. Ind.,p.427 Chabanaud, 1930, éull Mug.Nat.,Higt.Rat.
(2)ii,p.265; Cbabanaud 1936 Bull.Inet Ocean.,Monaco,ssé
pp.18 and 20.
Pardachirus,Glinther,1862, Cat Fish., Brit.Mus.,iv p 478 Von Bonde,-
: 1926, Trans. Roy.goc.u.Afr.'xii,p.29O Barnard,1925 Ann.S.
Afr.Mus.,xxi,p.405 Normsn,1926,Biol. Res.“Ehdeavour",v,p.
287; Normen,1928, Rec.Ind. Mus.,xxx,p 186;Weber and De
Beaufort 1929 Fiab Indo~Austr.Arcbipe1.,v,p 164.

Cbaracters aa given in the synopsis on pageq 93 - 99 and
" under Part b.Achirina abOVe.;- ' ' - '

One Spe01es found in South Afrlcan waters.»

31. ACHIRUS MR&&O U“‘g, I..acepede.

"Ach 1rug ggrmoratug,bacepede,lsoz Hist. Nat. Poiss.,iv,p 658

o Riippell,1826,A tlase Flsche,p 122, plexxxi,£ig.2; Chabanaud,
1930, Bull Inat Ocean.,Monaco,sss,p.ZO Chabanaud 1931,2Z001.

' Anzeiger xciit,p.102. .

Pardachirus margoratug,Gﬁnther,lasz Cat.Fish. Brit Mug. 4iv,
p+478;88uvage,1891,Hiat.Nat, Madagaacar,xvi Poise.,p.4724
Von Bende 1926, Trans Roy.S6c.S. Afr.,x1i,p.291 Barnard, .
1928, Ann.s Afr.Mun.,xxi,p.405 Fow]er,1925 Proc.Acad Net.
SCi PhiIEdc ,IXXVii ’p0205¢ .

D,67 A §3; L.l. 100.,.'--- v _ 3
Body bvate; depth 2% to 25 in length of body Upper eye

sligbtly in advanco of lower. Mouth- unsymmetrical, small, more
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deVeloped'on bliod gide; teethdmihute,.oo blind sidevoniy..
‘Doreal and anal rays scaled, with pores at baeeet',bofeai eommences
on snout and termioatee on ceudaldpeduncie. fPeotoréie abaent. |
‘Caudal free'frod dorgal and anal.' Pelvice well deVeIOped, aymme—
trical. Gill-openlnge narrow, gill-membrene broadly uni ted |
_below throat. scalee moderate, weakly ctenoid or. cycloid. ‘Latera
- line straight, with an accescory ‘branch on blind side, commencing ‘
_on snout ‘and running along upper profile of the neck., Vent sinie-
traly Greyish- olive, with numerous brown dots on head, body and |
finsg, and with or without white OCellate npote. . |
Lenzths Up to 260 mme. -
' Qistribution. Bazaruto Ieland, Portugueee Eeet Africa.
._gggggelggx (Plate XII figs.. 58, 89. )
| .Scales weakly ctenoid oo both eides of body - the ctenoid
'felemente eeldom prOJect beyond the poeterior margin of the ecale, ﬂ
occaeiOnally a eingle ‘weak spine may progect slightly ? cycloid ‘
ecales are commonly scattered amongst the ctenoid onee all over
‘the body, moderate in size, thin and rather delicate, adherent,
'x'eomewbat irregular in arrangement, 100 scales in the lateral
line. S A R
ugg;_gaglge - indegendent g the 1. l, ;v |
" E&ongete oval, anterior anglee widely rounded, anterior
ﬁargin convex, finely and obscurely ecalloped, ecallops numerous, .
- 1ateral mergine convex, finely and obecurely ecelloped, scallope
"numerous, poeter1or margin elightly convex, sometlmes flattened,
tenterior length 80 - 85% of total length, anterior breadth 50. - 55‘
.of anterior length, posterior breadth 75 - 80% of enterior breadth
| ”Focus minute but well-deflned, rather poeterior in poeition,-'
about ) of total length of scale from posterior marg1n. Anterior
and laieral fiélds 1arge, undemarceted from each other, radii B
traversing ail three fields, moderately divergent from focus, well

‘Kdefined but thin, somewbat undulo«e, occ351onally dieacontinuous,




l!l | | , ' _,.:,_-f ; L , - | | :l§3§} |

_moderately-epaoed, very numerous, 20 - 25 near the focus, increes-
ing to 75 - 85 at the periphery of the scale,' interradial‘circuli
very- close*eet, entire, curVea towards the periphery. ?oetefﬁor

_ field small, triangular, entirely covered with epinee, spinee
very short and week, rather obscure, somewhat irregularly diepoeed
1n a median posterior patch which does not extend aefer ag the »
posterior anglee.>-' |

_f&dJacent to the 1. 1.

imilar to acalee ewey from tbe laterel 11ne, but the-
’1etere1 mar?in adgacent to the 1eterel 1ine flattened.
Laters ; lin ng.
Mucb smaller than non—laterel line scelee.; More'or 1ese
' pear-ehaped, sherply and merkedly narrowed in poeterior half of
:ecale, comlng to a blunt-pointed epex. Anterior anglee very
widely rounded. Muciferouq cansl medienly eymmetrlcel, feirly
lvlong end wide, runnlng out at the poeterlor apex, -gpinee absent.
gjnd side = ingegengent oﬁ the l_l; | | : B

Gimilar to ocular gide. ecalee, but a little emeller°

poeterior field much reduced in. size end epinee greatly reduced
in . number. Maximum breedth 58 - 62% of total 1ength.
| '_ There are no aigns of annuli.A
| Paft ey gmeeos_gxgr_ne_mg_.
Charactere as glven 1n tbe eynopele on pages 98 - 99.

In addition; pectorale ebeent in mest of the species belonging

to the two genera comp051ng this part, but preeent in some species

of Heteromycterﬁg in'a rudimentary condltion on the ocular eide.
: Wben preeent, tbe pectoral of the ocular eide consists of a
>'e_conetent number of qbort,'eetiform reyq hardly reaehing beyond
the free border of the cleitbrel membrane, which’ un1tes them and
'1tee1f is a prolongation of theopercular membrene. The cloge
}_union of the cleithral end operculer membranes takee plece at
an angle at the Operculoacleithral commissure, ‘the raye are

parallel_betweenothem and_¢hie rudiment of the fin is not fane




‘shaped; there is no trace of & coracoid. - -
One génua repreaented in South'African watars;

(xxiv).. HEEEROMYCTERLE.

. ,:Heteromyctezis,xaup,1858 Archiv.Natur.,xxiv P 103 Chabanaud 1927,
E Ann.Mag.Nat. Hist.,zQ) XX, p+523;Norman, 1228, Rec.Ind. Mua., :
gxx,p «190; Chabanaud 1930,Bull. Inct Ocean.,Monaco 656, p..
1

Ac 1ru , (pro parte),- Bleeker,1872 Atlas Ichthyol.,vi,p.23;Barnard,
1926,Ann.S. Afr.Mus.,xxi,p.404 (pro parte)Weber and De Beau-
- fort 1929,Fish. Indo-Auetr.Archipel.,v,p 169, o
Amate Jordan and Starks,1906,Proc.U.S5.Nat.Mus. ,xxxi,p.228; Jordan,

DR 1923 UniV.Calif Publ. &OOlo ,xxiv,p.ll. '
MOngdgghthzg,Chabanaud 1925,Bu11.Mus.Nat Hlst.ﬁat.,Paria,p.356.

Charactera as given in the synopeis on Dages 28 - 99 and

-under Part c. Heteromz terina above.

One apecies found in South African aeaa. o

3‘2.» HETEROMYCTERIS CprN.l;_, Kaup.

Het g__gcter1g capens ,Kaup,1858 Archlv.Natur‘ xxiv p.lCB o
GUnther,1862,Cat.Fish.Brit.Mus. ,1v,p.462;Chabanaud,1927,ann.
Mag.ﬁatvﬁzst.,(9)xx,p.525 Chabanaud 1930,Bull. Inet, Ocean.,

- Monaco,568,p.21. -
Achirus gapensi= Boulenger,1898 Mar.InVect S Afr.,i,p.2 Gllchriut,
1902, Mar.Invest.S. Afr.,i,p.145;Gilchrist,1903,Mar.Invest.
S. Afr.,ii,p.lQl,pl i fig.le Gilchrlat 1916 Mar.B1ol Rept.
ii1,p.17,fiz.13; Thompaon 1918 Mar.Biol.Rept. iv,p.126;Von
- Bonde,1922,Rep Jish.Bar. Biol.Surv. S.Afreyiis l él) Spec.
Rep.i,p.l? Barnard 1925, Ann Se Afr.Mua.,xxi,p.404. :

o TEXT-FIG. 35.|
D.98 -;*102; .A.sv. "-:':75,,;* Le1.80 - 85.'

"Bﬂdy ovate’ depth 2% to 23, head 4, in. length of body. - Byee

5% to0 6 in length. of head, upper in advance of lower. Snout
hooked; mou th’ unoymmetrical, maxillary reaching to” below lower
eye. Teeth minute,'on blind aide ‘only; ‘nnout and lipq with ahort
fringéa. Gill-Openinga moderately wide.. Caudal free~from doreal
" and anal, rounded.- Pectorals absent. aealen amall, ctenoid on
both sides of body. Lateral line etralght, aingle on both sides.
'Anterior noatril of blind side dilated and frlnged.‘ Vent sinls-

- tral. Greylah or brownish, with dark cpecke amd 3 more or lees .
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conspicuous longitudinal series of small black spote.

Digtribution: Saldanha Bay, Falge Bay, Agulbas Bank,
Algoa Bay to kast London, shallow water. |
‘Lepldologye(Plate XII, figs. 60, 61).

Scales Strongly ctenoid on both sides of pbdy, small, edher-
ent, regular in arrahgemeﬁt; 80 - 85 scales in ﬁhe laﬁeral line.

Ocular cide -« independent of the l.l.

Oval, anterior angles fairly widely rounded, anterior margin
convex, gcaslloped, ecailops_wgllédefihed, not numeroug, 12 - 14,
latersl margine straightvor'vefy elightly convex; anterior.length
60 - 65% of total length, anterfor breadth 70 - 76% of anterior
length, posterior breadth 98 - 100% of anterior breadth. Focus
emall but well-definea, circular, rather posterior in poeition,
about 3 of'totél length of scalé’from posterior mérgin. Anteiior
field gf moderate size, triangular, radii slightly divergent from
focus, lateral épread small, well-defined, fairly wide, more or
less straight, continuous, fairly close-set,}not numerous, 4 - 6
near the focus, 1ncreaéing to 10 - 12 at the anterior margzin;
interradial circuli cloee-aet; entire,;siightly cufved‘towarde-
the anterior margin. Lateral fields of moderate size, triangular,
éircuii cloge-get. quteriOr field of moderate size, triangulaf,~
entirely co#ered with epines; sepines fairly long, longest 15 -20%
of total length of scale, strong, fairly robust, sharp-pointed,
lateral margins slightly curved, more markedly curved basally,
bages broad; alternste arrangement distinct and rezulasr, 4 - §

lmajor'and 4 - 5 minor series medianly, reduced tb 2 = 3 laterally;
firet major seriegs of 6 épinee and firgt minor eefies of & gpinesg,

Ziving a marginal projeéting series of 12 gpines. Spinés of
margzinal series homogeneoug, of about equal length; others
decrease in length successively towards the focus; spines of
marzinal series project for about % to 4 their length beyond N

posterior margin; others fall wholly within the confines of the




1

- posteridf field._

' &gdacent to the ;;;. | »
Szmilar to scalea away from the 1atera1 line, but lateral

ﬁmarg1n adgacent to 1ateral 1ine is concave..

' L eral net

Much emaller than non-lateral line scales.j Peéraehaped,

_ coming to s hlunt-pointed apex posteriorly. Anterior anglns

| very wldely rounded. Muciferous canal mediénly symmetrlcal, fairly
R long ahd"widé; funn{ng out at tbe.posterior apex; pines abgent.
_lind gide = indbg_g__nt of_jn__l_l. - |

a1milar to ocular eide scales, but mucb cmaller, oval in

1 shape - enterlor anglee widely rounded, anterior margin convex;
posterior fzeld reduced in size, spines fewer and shorter,
Maximum breadtb 60 - 65% of total 1ength..

There are no signs of annuli.
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Family V. CYNOGLCSSIDAE.,

| Charactere as glven in the eynoosie on.pagee 2§;5d31'
addition, doreal fin extending 1n advance of eye, all rays
articulated; pelvic of blind side sometimeq abeent, of ocular :
191de sometimes uni ted with anal, pectorals abeent, dorsal and
‘anal confluent w1th caudal. Mouth rather amall, inferior or |
3 vaubterminal. No supramaxilla. Olfactory lamlnae arranged
traneversely to or radiating from a central rachi : Eyes emall.-3

Lateral 1ine eingle, multiple or- abaent.,

- 8ix genera represented in South Afr1can waters.

N ‘ gg__peia of tbe SOuth African Genera.v
1. Lateral line abnent,' lips not fringed o e {xxV) . éx_g_urus.
II Lateral line \or 1ines) present on - one- or both sides.
A., Lipe not- fringed, blind eide with or without 1atera1
line. L | |
1. Two lateral 11nes on ocular eide, one or none on
. blind elde’-; .i.-..,'. (xxvi) _xnogloseue.
2. Two 1atera1 lines on both Sldes c e s e e e e

' ,_; . ;“. .. . (xxvil) 11§;3

‘T 3; _Three 1ateral 1ines on ocular elde, one on '

bllnd cide (sometlmee very falnt) or absent.

- a. One nog tril on ocular side (xxviii). Irulla.

. _ | b.}Two noetrile on ocular °ide.(xxix) .Areligcus.

B. Lipe frlnged- blind side with or without lateral line.
e .'. “ o e e (xxx) _gggg_ggucia.

(xxv). SYMPHURUS.

_.—--\-

_gx_ghurue, Rafineeque, 1810 Indice d'Ittiol.Sicil., p.52; Jordan A
and Starks, 1906, Proc U.S5.Nat.iueg.,xxxi,p.242; Barnard,,
1925, Ann.o.Afr.Mue.,xxi,p.4l7 Chabanaud 1031, Reviera
-1} ,Suppl.Mem. yii,p.32.




-
.
Pa

hori ti ’ Kaup,1858 Archiv.Natur. yDs 106. ; ' ;
: Ammogleurogg,@hnther,1862 Cat.Fish. Brit Mue.,iv,p.490.‘

Lips not fring@d. Pelvie of ocular side only present,
| : free from anal. ‘Scaleg ctenoid on both eides of body. No later-
'al,line on e1thor:side; mEyeé.émally CIOSé:togPthef.o Two
noétriis on ocuiér'side,'lowef ohe'iubulaf; Moutb subterminal.
| Three species found in South African wators. _

Kez to_the South Afrlcan §pecieg.

e Head equal to depth of body .,;Q. e e 339 Eﬁxigggzgﬁ;'"i
' o,b,vDepth gréater than 1ength of head. - ’  . .
© W) DII0 A9 . ... ... . 36 stricte.
(i1).D. 97; ho82 . .j;:,*i;u‘.;ifs 35, écégiatu .

33. SYﬁPHURUS VARZEGATU (Gilchriet).

: Aphoriat;a vay: _ggta,Gilchrlst 1903 ﬁa?.InVeqt.\ Afr.,ii,
' p.211lypl.xviii; Thompson,1918, Mar.Biol Repeyiv,p.128,.
Symphurue variegstug, Von Bonde,1922 Rep.Fish Mar.Biol.Surv.
. S.Afr.,li (1921),Spec.Rep. ,p.25 Barnard 1925 Ann.
.Afr.Mus.,xxi,p 417..

YEXT-FIG. 36. 1

- ,?‘o . Dl§3 100; A 88;95’ L-l.ca'120¢130.'o -
| -Body Qlender, Plongate' depth equal ﬁo head, 43 to & in
1ength of body. hwee close togetber, witbout }ntervenlng
SCales, 7. to 8\in_1ength of bead., Maxillary reaching to below
aantefior,tbird of eye. First 4 to S raye of dorsal fin more
'ofxleae-freé; vPeivic\of ocular ‘side only preaent ‘of 4 raye,
‘free from anal.v Pocterior nostril of ocular eide bétween the"
.'eyes, covered by a. flap of ekin arisin? from its Pnterior |
border, anterior nostril shortly tubular._ Scales ctendid on
botﬁ:sidés-of body;. nght brown, w1th :ndistinct andtirkegular
:drosaanaﬁaé. Blind eide whitisho _ | | |
| - Lengths: Up to 90 mm." ‘ | .
Qig_giggiion. Off Eést London, 300h450 fathoms.-ﬁ :
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. Legidologg (Plate XII fige. 62, 63).v“
Ctenoid on both qides of the body, more strongly on
:the ocular side than on the b11nd czde ac ] rule, emall, adherent
regular in arrangement, about 120 - 130 scales in a longitudinal
.eer1es from the upper angle of the opercle to. the bage of the'
caudal on the ocular cide.
‘0cular glde. | o _ _
Subrectangular, anterior anglee moderately eharply
- rounded, nearly 900, anterior margin conVex, ‘acalloped, scallope‘
- few in number, 4 - 7, 1atera1 margins sllghtly conVex, anterior
‘_length 69 « 72% of the total 1ength, anterior breadth 54 - 64%
of the anterior length, posterlor breadth 93 - 111% of the
anter1or breaéth. ‘Focus of moderate eize,;posterier in position;
'vf'abdut'l/Brd of totaijlength from'beéterior margin; Anterior
.field moderate in size, radii divergent from the focue, lateral
.,epread not greatrlcontznuous~(except nesr the focue), smooth,
well—defined, not’numerouc,'s - 6. Interradial circuli feirly‘
cloeely set, mostly entire (confused and interrupted in regener-
| ated scalee) in the form of well-defined acute-angled curvee,'
o the apices of-the»curves.producedvinto irrepular sharp—pointed.
| crenuiefions, the-convexitiee-ef the curves towarde the

anterior margin.

[ TEXT-FIG. 37.

Laterai fields fa irly 1arge, eirculd moderately epaced.
Posterior fleld small, more or leee trlangular, entirely cOVered
- with spinee, Spinee moderately 1onb, those of the two marzinal
"seriee'ls - 21% of the total 1ength of thevecale, fairly etrong
; but elender,leterel margine slightly curved, eharplyapointed.

f Spines of the two marglnal °erieq homogeneoue, of ecual 1engtb,
vthe othere decreaﬂing in 1ength regularly as the focus is
:approached«' Alternate arrangement 1nto major and minor eerles

 dietinct and regular,' 3 -4 magor and 3 -4 minor series in
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" the median eection.of_the_poeteriof fiela,:redaced to 1-2
laterally. Firai major aerieslof 6 -~ 7 apines and first
miaor‘aeries ofAG -'7‘apinea, giving a marginalkprojecting’
E aeriea of 12'« i4 epino Spines of the other maJor and minor
geries fall wholly witbin the conflnee of the posterior field.
Blind §ide. = - | |

oubrectangular, anterior angle° rather sharply rounded,
2_near1y 90°, anterior margin convex, ecalloped, aoallope not
~very numeroue,s - 9, 1ateral marzine 8lightly convex. Anterior
length 76‘-~77% of'the total length,-anterlor braadth:55 - ?O% '
”'of the anterlor length, posterior breadth 81 - 85% of the '
anterlor breadth.? yosterior field much reduced in size, gpines
chorter and fewer than in oculsr gide scales. Alternate.'
llarrangement of ap;nes persistent, agmagor and-2 mihor geriee
medianly, reduced to 1 1at°ialiy. Firet magor geries of 3 - 4
'spinea and firet minor ceries of 2 - 3 epinea, therefore marginal
projecting geries of 5 -7 epinea..,_ o

Total lengtb of blind aide scale 87 - 100% of total ‘
length of corresponding ocular side scale. ' '

_iherebare,no slgns of annuli.

24, SYMPHUBQ@_STRICTUS, Gilbert.

eSymgburua strictus,Gilbert,1905,U.5.Fish.Comn. yxxi11,p.s691,
fig.272;Von- Bonde,1922 Rep.Fish Mar.Biol.Surv.8.Afr.,
ii (1921) Spec.Rep.i,p.26 Barnard 1925 Ann.o.Afr.Mue.,

’p0417.

TEXT~FIG. 38.

D. 110 (117 1nc1uding % caudal), A 99(106 includlng 4 cauda
' Body slender, elongate"depth 3%, head 6, in 1ength of
‘body. Eyee close together, eparated by a eingle row of scalee,
_10 in 1ength of head' upper eye slightly in advance of 1ower.

"Mouth amall, curved, max1llary reach1ng to ‘below middle of




lower eye; teeth very>smallg equally deVelcped’on both sides:
| cfﬂbcth jews.'vﬁoreal_ccmmencee Qver,middle.of;upper eye, cocf
.fluent with caudal, longest rayfmcre thén-4 in depﬁh of,body,:
‘anal °imilér to dorsal. 'Pectcrale‘absent."Pelvic'of ocular
-side only preeent, eeparated from enal by & epace equal to twice
, diameter of eye.' Caudal cf 14 rays, which are easily dietin- B
guishable from dorsal and anal rays,'12 in length of body.
Anterior portlon of interocular apaCe occupied by a flap of “
gkin under wbich the posterior nostril bpen vanterior nogtril
. elxt-like, Opening under upper end of a Vertical fold which |
‘extends upwarde from behlnd engle of mouth. acalee ctenoid on
both sidee of body, about 130 in a longltudinal eeries from .
: upper angle of Opercle to base of caudal, snout, jaws and chin
- and a narrow qtreqk along profile to front. of doraal naked.
Whole bcdy.mcttled with brown, indiatinct narrow dark 11nes
form loegitudinal bands on.scales,_;fine dusky, unmarked, |
| pefitoneum'bleck;jstWing tbﬁough abdominel WElls;:‘Blind-eide
- whieisb,vl _ ',,} . », : L | .
" L._gg_g_’gL Up to 140 1 mm.
qutributlon. Off Delasoa Bay, 260 fatboms.'.
:»éggggg;ggg (Plate X111, figs. 64, 65)c5 o
: ctenoid on both 51des of the body, more'eﬁrcngly ch
' ocular_sidefthanvon blind side as a rule, ;smEll; sma1leq on
s ocularleide‘than on“blind‘sideg-adherent; reguler7invarrenge-
V'ment, about 130 scelea in a longitudinal series from upper
_.angle of the opercle to base of the ceudal on the ocular side.,
Ocular sides = | : v '
E&cngaﬁe'0vél, anterlof éngles*Veryrlergely rounded,
‘ antericr margin convex, sometimee markedly 80, finely ecallOped
~ but scallops relatzvely few in number, about 5, more numerouc
in the cage of regeﬁerated scales, 7 - 10 lateral marglns eVen?

1y convex,e anterlor length 74 - 77% of the total 1ength,
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' ,anterior breadth 34 - 38% of the anterior length, posterior v
-»breadth 111 - 116% of tbe anterior breadth. | The,magority of the
scales are broader posteriorly than anteriorly.: Focus'doderate‘

in size, posterior in poeition, about 1/3rd. of total length from

_posterior margin., Anterior field relatively emall, narrow, |

_radii divergent from tbe focus, lateral spread small, continaoue
(except adgacent to the focus), mootb, well-defined, few in

1number, 3 -5, In regenerated scales the anterior field 1g

v much larger and broader, the radii more numerous, 7 - 10, not
;so well-defined and often discontinuoue. Interradial circuli
,moderately spaced, mostly entire, 4in the form of well-defined .
‘_acute-angled curves, epices of tbe curves produced into minute

shd,./_,.pomfed

'irregularAcrenulations, conVex1t1es of the curves towards the

anterior margin.

[7Ex1- FIG. 39.]

In regenerated ecales tbe interradial c1rculi are confused
and 1rregular, egpecially towards the central portion of the |
ecale,« Lateral fields large (smaller in regenerated scales),

. circuli relatlvely widely spaced.: Poeterior field small, roughly
i triangular, entirely covered wi th spines. 'eaineé moderately |
_1ong, thoge of the two marginal eeries homogeneoue, 15 - 17% of
the total length of ‘the scale, fairly strong but slender, lateral
fmargins not greatly curved, sharpapointed _ other spines decreae-
inz in length regularly as the focus 1s approached. Alternate |
arrangement distinct and regular,( 3 - 4 maaor and 3 - 4 minor-
series medianly, reduced to 1 a-2 1atera]ly.-'First-magor series

of 6 -7 and first minor seriee of 65«6 epines, giving a marginal

| progecting series of 11 = 13 spines. Spines of" tbe other major
and minor eeriee fall wholly within the confines of the poster1or
field. It is noteworthy tbat in the maJority of ooular side

~ gcales the poeterior field does not lie eymmetrical to the |
4'antero-posterior axis of the ecale but 18 slightly displaced,

mostly towards the ventral lateral margin of tbe scale.




Bllﬁé.éi@é;
| Subrectangular, anterior anglee sharply rounded, naarly
90°, anterior margin very Qlivhtly convex, finely scalloped,

scallops falrly numerous, 10 - 12, lateral marginn very slightly

convex or straight. Anterlor length 74 - 78% of the total 1engtb,

anterior breadth 61 - 62% of the anterzor length, posterior
breadth 95_-,106%;9f the anterior breadth. Posterlorifield a .
littlé reduced‘in“aize and'ébines a little shorter ﬁhén-in
focular side scales, not quite as numerous, alternate arrange- .
B ment per81stent, 3 - 4 ma jor and 3 - 4 minor SP?IGS medianly,
reduood to 1 - 2 laterally. ' First major series of 5 « 6 and
firgt m1nor series of 4 -5 epines, Ziving- & marginal progecting
series of 9 - 11 ap1nes._ The anter1or field is much larger

‘than in ocular side scales and consequently the 1ateral fields ;

1
i
<

are reduced in qize in proportion, v radii more numerous, 8 - 10,'

: -and 1n blind side regpnerated ccales even more 0, 14 - 18.

| Total length of blind side r;'%cal'= 118 - 120% of .total 19ngth
of correspondlnz ocular side scale.x'v ‘ )

There are no. signs of annuli.

35. SYMPHURUo OCELLAIUS Von Bonde.

ﬁxmghurus og ellatus Von Bonde21922 Rep.Eish Mar.Biol Surv.S.
- Afr., ii, (19213 Spec.Rep.1,p.26,p1 i, f1g.2 Barnard,
1926, Ann.s Afr.Mus.,xxi,p.418.

| TEXT—FIG. 40. |

. D. 97(106 includlng é caudal),v A, 82(90 including & caudal)

Body lanoeolate, slender, deptb 3 (fivure 35)’ head 5%

(figure 5%), in 1ength of body. Eyee cloae together, separated
| by a eingle TOW of scales, 55 (figure 8) in length of thead;
upper eye very slightly in adVance of lower. Mouth small,
curvedy maxillary reaching to below middle of lower eye; vteeth'
'very small, equally developed on both gides of botb Jjaws and

closelyvplaced. Dorsal commencing ‘over mIddle of upper eye,




""margin moderately convex, scadlloped, scallops not very numeroua,

='_‘8 - 12, leteral margins sligbtly convex, anterior length 75-

150

a.eddfluent}wifh'ceudél, longeet ray-more‘than 3§ein:deb£h efu
body, anél similar to dOrsai._ ?ectorale'abseﬁt. Pelvic of
,;oculer side only present, of 5 rays, separated from anal by @ | .
space equal . to: 1% diemeter of eye; baee of pelvic.lies on ~
mid-ventral line and is covered by the. Opercle, vent near origin
'of anal fln. Laudal of" 16 raya, median raye 1ongest, 12 in
length of body. Scales ctenoid on both sides of body._ Uniform

‘ vbrownieh'overdwhole of-body and-fins except for a black spot

on acreal.and engl fine at their poeterior ende. vBlind eide

* whitish. S P
nggﬁhid Up_to.iDsemm.v - | | _

Distributions Natal Coaat,v‘SO'; 855 fefhemea
dxg_p;gg_l__&x_ (Plate XIII, figs.;es 67.)

Ctenoid on both sidee of the body, more etrongly on’
oculsr than on blind eide; emall, adherent, regular in
'arrangement, about 115 - 120 Bcales 1in a longitudinal eeries
'from upper angle ‘of opercle to  base of ‘ceudal on ocular side.'

l.£~§i.~-

P &ubrectangular, anterior anglee somewhat rounded, anterio

: 80% of the total 1ength, anterior breadtb 59 - 62% of the .
anterior 1engtb, poeterior breadth- 100 - 111% of the anterior

breadth. Most. of the scales are broader posteriorly»tban anter-
'iorly. Focue rather small, posterior in position, about 3 of
_total length from poeterior margin. Anterior field of moderate
size, radii divergent from focus, 1ateral spread not great,

"scontinuous-(except~adJaCent to the focue), emooth, well—defdned,

'fnot very numerous, 7 - 11, Interradial circuli moderately

sha arP spoinfed

'epaced, mostly entire,in the form of acute-angled curves, apiceef
of curves produced into irregularkcrenulationa, convexities

I
!

of curves directed towarde the anter1or margin.

' TEXT-FIG. 41« 8




In this epec1es the apices of the curves are 1ess acute -
than in either s.variegatug or S. strictgg. Lateral f1elde
,'relatlvely large, circu11 relatlvely widely epaCed. fosterior.
field small rougbly triangular,'entirely covered wiih spines‘ i.
- Spines falrly long, thOSe of the two marginal eeriee_ 2 - 14%
U of the total length of the scale, fairly strong but elender,

.laterel margin slzghtly curved, sharp-pointed." Spi nes of the

-w.,two rarginal eerles homogeneous, of" equal 1ength, others decreasing

in length-regularly as the focus is approached. Alternate arrange-
»ment distinct and regular, 4 - 5 megor and 4 - 5 minor series o
1 meoianly,'reduced~to 2 - 3 1aterally. Firet magor series of
8 < 10 spinee and first minor eeries of 7 - 9 epines, giving & mare
ginal project1ng rlee of 15 - 19 epine~ - Spines of 811 the
5,_other major and minor series fall wholly w1thin the confines of
 the posterior field."_‘ | |
lBlind side.. | |
Subrectangular, anterior anglee moderately rounded, _
: anter1or margin moderately convex, calloped, ecellope not very
: numerous, 7 - 11 lateral mergins elightly convex, anterior
length 74 - 78% of the totel length, anterior breadth 70 - 75% of
the anterlor 1ength, posterlor breadth 100 - 108% of the anterior i
breadth.‘ Many of the ecales are broader posterlorly than
‘ .anteriorly. Posterlor field =omewhat reduced in 51ze, epinee
| ehorter and fewer 1n number than in ocular side scales, alternate
'arrangement pers1stent, 3 - 4. maJor and.3 - 4 minor serieg
medianly, reduced to l -2 laterally. '“irst magor series of
6 - 8 (very rarely 9) epinee and flrst minor series of 5 -6
(Very rarely 7) epines, giving & merginal progecting series of |
:_ll - 14 (Very rarely 16) spines. ' '

B There are no eigns of annuli.

(xxvi) CYHOGLOgSU .

Cynogloesus Hamilton, 1822 Fleh Ganges,p 3z2; Barnard 1925,Ann.
Afl’.mu&‘. ’x31,p04110 R ..

Lips not fringed. Pelvic of ocular eide only present,



more or less completely attached to anal. Scales ctenoid on both
gides of body, or ctenoid on oculér gide and cycloid on blind eide.
Two lateral lines on ocular side, one or none on blind side two
nogtrile on ocular side, lower one tubular. Mouth inferior.

Four speties found in South African sesas.

Key to the South African Species.

A. Scales ctenoid on both sides of body.
a. Eyes separated.

(1). Angle of mouth nearer gill-opening than
anterior end of snout . . . 36.1lida.

(1i)Angle of mouth nearer anterior end of
snout than gill-opening . . 37.durbanengis.

b. Eyes contiguous . « « . + « . . « . o 38,gilchristi.
B. Scales ctenoid on ocular side, cycloid on blind side . .

« e s s s s s o o o + 39,hunterd.

36. CYNOGLOSSUS LIDA (Bleeker).

Cynozlossus lida, GUnther, 1862,Cat.Fish.Brit,uus.,1v,p.498;

_ Bleeker,1866,Atlas Ichthyol.,vi,p.36,pl.xii,fig.2;
Day,lB?S,Fish.Ind.,p.436,p1.xcv11,fig.3;Regan,1920,
Ann.Durban Mus.,ii,p.221,fig.5; Von Bonde,1922,Rep.
Fish.dar.Biol.Surv,S.Afr.,ii,(1921),5pec.Rep.i,p.25;
Barnard,1925,Ann.S.AfT.Mue ., xx1 ,ped11;Fowler,1925,
Proc.Acad.Nat.Sci.Philad.,lxxvii,p.206;Fowler,1934,
Proc.Acad.Nat,.S5ci.Philad.,1xxxvi,p.436.

TEXT-FIG. 42.

D.99-110; A.75-86; L.1. 85-90.

Body elongate; depth 4 to 4%, head 4 to 5§, in length of
body. Eyes separated by & epace which ie less than diameter of
eye, about 10 in length of head. Haxillary reaching to below
posterior border of lower eye; angle of mouth nearer Zill-opening
than snterior end of snout, which is 2 in length of head. Posterior
nostril of ocular gide between the eyes, anterior nostril in
front of lower eye, tubular. Scales ctenoid on both sides of
body; 13 - 14 geries of scales between two lateral lines of

ocular side. Lateral line on blind side more or less distinct.
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Greyish or brownish, darkieh'peich on.eperele.’ B;ind;éide Whiiish.
-Length: Up to 180 mms o A

. Q“ tr;bution: Natal Coast, shallow water.,""
Legig&ggx (Plate XIII, fige. 68, 69). |
| | Sealee ctenoad on both gides of body, moderate to
'1arge in gize, adherent, regular in arrangement, 85-~-90 scalee
in the 1ateralvline. | o ‘ | .
_ _ N Scelee from both ocular and blind eidee of a Specimen
: 1n the British Mus»um were abtained for exemlnation but their
-exact location on the body is. unknown, aad lateral line scales were
‘not included in the aample. .
Qcular gide. |

Enongate oval, anterior angles widely rounded, anterier

fr'margln convex, flnely scalloped, ecellope numeroue, 25 - 3o,v

lateral marglne elightly convex' anterior length 80 Q-Bs% of
total 1en?th, enterior breedtb 65 - 70% of anterior length,
-‘poeterior breadth 75 - 80% of'. anterior breadth. rocus very emall
but -well-defined, circuler, rather. pocterior in poeltion, about
1/5th of total 1ength of scele from poeterior margin. Anterior
field very large, radii divergent from focus, lateral spread

. moderate, well—defined, etraight continuoue, fairly cloeelyu
--epaced, numerous 8 = 10 near the focus, increaeing to 26 - 30 |
8t the anterior margin, interradial cireuli very close-get;
entire,.zn ‘the form of acuteeengled curvee, aplces of the curvee
_produced into somewhat irreguler, blunt—pointed crenulatione,:
-convexities of -the curves towerdQ the anterior margin.

l TEX‘I‘-FIG. 43,

,'Leterel fields emall, trianguler, circuli Very closewcet. Posterior
field emall, triengular, entirely covered with Spines.' Spines |
dehort, longest 7 - 9% of total length ef_ecale, atrong but elender,
laterel marglns cuPVed, bases broed, eharp-pointed elternate
*arreneement d1etinct and reguler, 4 - 5 magor end 4 - 5 minor
vseriee medienly, reduced to 1 - 2 1atera11y, first megor series

“of 12 - 16 epinee ‘and’ firet minor eerlee of 12 =« 15 epines, giving
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a marzinal projecting Seriee'pf 24 - 36 spines. Spines of marginal
series hombgeneous,'pfAequal length; othera decreasing in length
guccescively towards the focus. Spinee of marginal series project
for about 1/3rd to & theif length beydnd posterior margin.
Blind_side. | o | |

similar to ocular side scaleg, but a little smaller;
postericr field a very little reduced in eize, spines ghorter and
elightly reduced_in pumber. Maximum bresdth 54 « 56% of total
length. » | |

There are no signs of annuli.

37. QXNOGQOSé'US DURBAN INSIS Régan.
Cynoglogsug durbanensig, Regan,1921,Ann,Durban Mus. ,i1i4p«2;
Von Bonde,1922,Rep.Fish.Mar.Biol.Surv.S.Afr.,ii,
,(1921),Spec.Rep.i,p.25;Barnard,1925,Ann.S.Afr.Hus.,
“’xi,p.412;Fow1er,1925,Proc.Acad.Nat.Sci.Philad.,
1xxvii,p.206. - '

D.101-105; A.80-84; L.l.ca. 115.

Body elongate; depth 3% to 3%,‘head 5% to 5%, in length
of body. lLyes geparated by a space which is lese than diameter of
eye, 9 - 10 in length of head. Maxillary resching to below centre
or posterior third of lower eye; angzle of mouth nearer anteriqr end
ofvsnout, which is 3 in length of head; than gill-opening. Poaterior
nostril of ocular cide between the eyes, anterior noetril in front
of 1o¢er eye, tubular. . Scales ctenoid on both sides 6f_body;

18 - 20 éeries of gcales between two laterai lines éf ocular side;
no lateral line on blind eside. rGreyish, with more or less distinet
darker blotches or}irregular crogss-bands, and numerous small dots
over head, body and fins. Blind side whitish.

Length: Up to 125 mm. |

» Digtribution: Natal Coaet to Delagda Bay; ghallow water.
Lepldolozys (Plate XIV, fige. 70, 71). -

Scales ctenolid on both gides of body, moderate to

large in size, adherent (although normal gcales are not essily




found, most of the scales with regenerated centres), regular
in arrangement; about 115 egcales in the lateral line.

‘Ocular side - 1ndependent of the 1, 1 neg.

Blongate oval, anterior angles widely rounded, anterior
margin convex, finely scalloped, sca110ps numerous, 35 - 45,
lateral margins'slightly convex; anterior length 68 ~ 72% of total
'length, antnrior breadtb 70 - 75% of anterior lenpth, posterior
breadth 98 - 100% of anterlor breadth. Focus emall but well~
-defined,‘ci:CU1ar or oval, rather posterior in position, about
1/6th of totai length of scale from posterior margin. Anterior }
field very largs, radii divergent from focus, lateral apread
"moderaté, WEi;fdefined, straight, continuous, fairly}closely-
spaced, numerous, 8 - 12 near the focus, increasing to 33 - 43
at the anterior margin; interradisl circuli very cloee-séf,
entire; invthé form of’aoute~angled éurves, apiceé of durves
produced into somewhat irregular, blunt—pointed crenulations, con-
vexities of tho curves towards the anterior marzin.

[ TEXT-FIG. 44.|

Lateral fields small, triangular, circuli very close?set. Pog-
terior field emall, triangular, entirely covered with spines.
Spines_féirlyfshort, lpngést 1C - 14% of total length of gcale,

stfdng but slender,'lateral marging slightly curved, basces broad,

sharp-pointed, alternate arrangement diStinét and regular, 4 - &
major and 4 - 5 minor eeri s medianly, reduced to 1 - 2 laterally;
firet major seriegs of 10 - 12 spines and first minor geries of

10 - 12 splnes, giving a marglnal progpctiné series of 20 « 24
spines. Splnes of marglnal seriea homogeneous, of equal length, |
others decreasing in length successively towards the focus. |
Spines of marginal series project for about 1/3rd. to-% their

length beyond the posterior mar in.

Adjacent to the 1.;1nes.

Similer to scaleg awsy from the lateral lines, but the

latersl margins adjacent to the latersl lines flattened or concave.




’nm&.
0\’7.
'\

Lateral lineg.

Similar to non-lateral scales. wuciferous canal
medianly symmetrical, short and narrow; eplnes persistent except
where canal cuts posterior field.

Blind gide ~_independent of the 1. lineg.

Similar to ocular side scsles, but posterior field a very
little reduced in size and spines fewer. Maximumr breadth 50 - 55% of
total length.

There are no signs of annuli.

38. CYNOGLOSSUS GILCHRISTI, Ogilby.

Cynoglogsus_brachycephalus (non Bleeker), Gilchrist, 1904,Mar.Invest.
S.Afr.,iii,p.12,pl.xxx;Gllchrist and Thompson,1917,Ann.
Durban Mug.,1i,p.399;VonBonde,1322,Rep.FishMar.Biol.,
Surv.S.Afr.,11,(1921) ,9pec.Rep.i,p.25.

Cynozlogsus xilchristi,Ozilby,1911,Proc.Queensl.Roy.Soc.,xxiii,p.
39; Regan,1920,Ann.ﬁurban Mug.,11,p.222;Von Bonde,1925,
Trans .Roy.50c.S5.Afr.,xii,p.224; Barnard,1925,Ann.S.Afr.
Mus.,xxi,p.412. '

[TExT-F1G. 45.]

D, 165-110; A,82- 84, L.l. 76-8C.

Bodyr elongate; depth 4 to 44, head 5z to 54, in length
of body. &yes close together, orbits almost contiguous, 6 to 63
in heed, upper.slightly in advance of lower, posterior marzin of
lower in middle of length of head. Greatest height of head more
than its lengtﬁ. Maxillary reaching to middle of lower eye, pog-
terior extremity nearer end of snout than gill-opening. Snouth
hooked, reaches to just anterior to the verticsl from the anterior
margzin of the dpper eye. Dorsal aﬂd anel confluent with caudal.
Pectorals absent, Pelvic of ocular side only present, slightly
joined to anal. Anterior nostril of ocular side tubuler, in front
of lower eye. Posterlor nostril not tubqlar, in angle between
the cyes. Two 1éteral lines on ocular side, 14 rows of scales
between them. No lateral line on blind side. Scales ctenoid on
both sides of body. Lizht brown, with darker mottlings and speck-
les; dorsal and anal light brown with dark brown patches or streaks

(mostly in paifs); caudal 1ight with dark brown central blotch.




4 K
.Le)

Blind eide whitish.

Length: Up to 155 mm.

Distribution: Natal coast ﬁo Delagoa Bay, 4 - 30 fathoms.
Lepidolozy. (rlate XIV, fige. 72, 73.)

Scales ctenoid on both eides of body, modera te tovlérge
in gize, adherent, regular in arrangement; 76 - 80 gcales in the
lateral line. |

Ocular gide - independent of the l.linesg.

Elongate oval, more than twice ae long as broad,
anterior angles fairly widely rounded, anterior merzin convex,
fairly markedly scalloped, scallops numerous, 44 - 46, latersl
margine very glightly conveX cr.nearly straizht, always a little
undulose; anterior lenzth 74 - 78% of totsl length, anterior
pbreadth 42 - 46% of anterior length, posterior breadth 100 - 104%
of anterior breadth. Focus very small but well-defined, circular,
rather posterior in pesition, about 1/5th of total length of
scale from posterior margin. Anterior field very large, radii
divergent from focus, lateral spreéd moderate, well-defined, straight
continuous, fairly closely-gpaced, numerous, 8 - 12 near the fdcus,
increasing to 42 - 44 at the anterior margin; interradiaivcirculi
very close-get, entire, in the form of acute-angled curves, apiceé
of curveg produced into comewhat irregular, blunt-pointed crenu-

latione, convexities of curves towards the anterior margin.

[ TEXT-F1G. 46.

Lateral fields small, triangular, circull very close-set. Pos~-
terior field small, triangular, entirely covered with spinee.
Spines shorf, longest 8 - 10% of total length of acale, strong

but slender, lateral marzins slightly curved, bases broad, slightly

blunt-pointed; alternate arrangement distinct and regulsr, 4 major
and 4 minor series medianly, reduced to 1 - 2 laterally; first

major geries of 11 - 13 splnes and firet minor geries of 11 - 13
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spines, giving a marginal projecting geries of 22 - 26 epinee.’
Spines of darginal geries homogeneous, of equal length; others
decrease in length successively towards the focus. OSpines of
marzinal series project for about 1/3rd. to 2 their length
beyond posﬁerior marzin.
Adjacent té the 1. lines.

Simiiar to scales away from the latersl lines, but
lateral mafgins adjacent to the lateral lines are congave.

latersl liﬁes.

Similar to ecales away from the latersl line. Muciferous
canal medianly symmetrical, short and narrow. Spines persistent
except where canal cute posterior field.

Blind side - independent of the l.lines.

Simiiar to ocular side scales, but posterior fileld a
11ttle reduced in size and epines a 11ttle shorter, but not
reduced in number. Maximum breadth 38 - 40% of total length.

There are no signs of annuli.

39. CYNOGLCGSUS HUNIERI, Von Bonde.
Cynoglossus_hunteri,Von Bonde 1926, Trang.Roy.S0c+8.AfT.yxid,
p.293;Barnard,1925,Ann.S.Afr.Mus.,xxi,p.413.

D. 130; A.98; L.1. 97.

Body very elongated, thin; depth 4%, head 5, in length
of body. :Eyes closkt together but not contiguous, upper in
sdvence of lower by about %4 diameter, 8 in length of head.
Mouth moéerate, curved, maxillary reaching to vertical from
pocterior border of lower eye; teeth very small, few, on blind
side only; enout almost equal to postorbital length of head,
shafply rounded and hooked. Dorsal and anal confluent with

cgudal. Pelvic of ocular side only present, separate from anal
Fectorals absent. Anterior nostril of ocular side tubular,

in front of lower eye. Posterior nostril not tubular, between
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sbterior margins of eyes. Two lateral lines on ocular side, upper
running parallel to dorsal profile to anterior border of snout,
where it curves round and turns back to0 run as a stréight line
above upper eye, meeting lower latersl line; at the point of
junction there is a vertical connection\between upper and lower
lines; lower line runs in middle of bon, atraight on to caudal.
Dorsal line continues round anterior border of snout and then
extends backwards towards anterior nostril, where it glves rise

to two short branches. Single lateral line on blind side in centre
of body. Scales ctenoid on ocular side and cycloid on blind side.
Uniform brown, operculum darker. Blind side whitish.

Length: 78 mm.
Distribution: Delagoa Bay, 3 fathoms.

Lepidolozy. (Plate X1V, figs, 74, 75.)

Scales ctenoid on ocular side, cycloid on blind side,
moderate to large in size, adherent, regular in arrangement; 97
scales in the lateral line.

QOcular gide - independent of the l.lines.

qomewhat broadly oval, anterior angles widely rounded,
anterior marzin convex, finely scalloped, scallops fairly numerous,
22 - 24, lateral margins glightly convex; anterior length 75 - 78%
of total length, anterior'breadth 80 - 85% of anterior length,
pos terior breadth 98 - 102% of anterior breadth. Focus very small
but well-defined; circular, rather posterior in poeition, sbout
% of total length of geale from posterior margin. Anterior field
large, radii gubparallel or very g8lightly divergent from focus,
well-defined, atraigbt, continuous, ratber closely-spaced, fairly
numerous, 6 - 8 near the focus, increaeing to 18 - 20 at the
anterior margin; interradial circuli very closeAset, entire, in
the form of acute-angled curves, apices of curves produced into
somewhat ifregular, blunt-pointed crenulations, convexities of

curves towards the anterior margin.

[ TEXT-FIG. 47.
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Lateral -fields small, triangular, circull very close-get. Posterior
fleld very small, forming a "polar cap" to tbe scale, entlrely covered J
-with spines, Opines. short, longeet 8 - 10% of total 1engtb of

scale, strong but glendery lateral margins slightly curved, baees
moderately broad, sbarp-pointed, alternate arrangement distinct and
regular, 2 - 4 maJor and 2 = 3 mlnor series medianly, reduced to

l -2 laterally, flrst maJor series of 7 -8 epines and f1rat minor
geries of 7 - . 8 spines, giving a marginal progecting peries of 14 - 16
epines. Spinee of marginal Seriee not homogeneoue, thoee of maJor
geries longer and gtronger than those of minor eeriee, spinee of

marg1nal ser1ee progect for about 2/3rd= their length beyond posterior

margin.

[
.

Adjacent to _the 1.1 |
Sinilar to 3calesloway'from the lateral-linee,fnut laieral.
margins adgacent +0 lateral 1ines concave..?- ‘
Latera; lig_g. | | , ‘
Similar to non-laterel 11ne eeales. Muoiferous canal
medianly'symmetrlcal, short and nerrow. Spines pereietent, exoept
_'where canal ¢uts posterior field;_» » ‘
Blind side = 1ndep~_~ent of the 1 __gg. - '.1*  i - o
Oval, anterlor angzles wxdely rounded, anterior marsin : ‘
'conVex, latersl margins conva, poeterior margln convex but somewnat
| unduloee, mooth.: Posterior field 1erger than ite counterpart in-
| ocular eide ecalee, ornamented with close-eet, well—deflned circuli.
In 8ll other reSpecte elmilar to ocular side scales.' Ma x1 mum breadth
73 - 77% of total length. o | - | )

There are no signe of annull.

(xxvii) + ARELIA.
rella, Kaup,1858 Arch1v.Natur.,p.lO6 Barnard 1925 Ann.S Afr.Mue.,
xxi,p.413.

Cynoglossgoideg,Von Bonde, 1922, Rep.Fish Mar. Blol.ourv.o.Afr.,-
ii (1921) ,SpeCaRepol ,p023b v o

Lips not fringed.. Pelvic of ocular side only precent,

more  or leue confluent w1th anal. Scales moetly ctenoid.. Two.



lateral lines on both gides of body. Two nostrile on ocular eide,
lower one tubular. Mouth inferior.

Cne species found in South African waters.

40, ARELIA ATTENUATA (Gilchrist).

Cynoglosgus_attenuatug,Gilchriet,1904,iar.Invest.5.Afr.,111,p.
11,pl.xxix;Gilchrist and Thompson,1217,Ann.Durban uue.,
i,p.398;Regan.1920,Ann.Durben wus.,ii,p.221;Fowler,1325,
Proc.Acad.Nst.Sci.Philad,,1xxvii,p.206.

Cynoxl oides ati=nus ,Von Bonde, 1922,Rep.Figh.sdar.Biol.Surv.
5.Afr.,11,(1921) ,Spec.Rep.1,p.23;Von Bondc,1925, Trans.
Roy.Soc.5.Afr.,xii,p.292.

Arelia g;;egug&g,Barnard,19§5,Ann.S.Afr.uus.,xxi,p.413;Fow1er,
1934,Proc.Acad.Nat.5ci.Philad.,1xxxvi,p.436.

[ TEXT-FIG. 48,

D. 100-118; A.88-95; L.1.84-88.

Body elongate; depth 4 to 4%, head 4 to 5, in lengtb
of body. Lyes separated by a space which is a 1ittle lees than
4 diameter of eye, about 10 in length of head. iaxillary reaching
to below posterior border of lower eye; angle of mouth nearer
zill-openinz than anterior end of snout, which is 2% to 25 in
length of head. Posterior nostril of ocular side between the
eyes, anterior nostril tubular, in front of lower eye on & level
with 1ts lower border. Scales ctenoid on ocular side=, cycloid on
blind side; 12 geries of scsles between two lateral linee of
ocular side. Two lateral lines on blind side. Uniforw brown.
Blind side whitish.

Lenzth: Up to 290 mm.

Digtribution: Northern Natal Coast, Zululsnd Cosst to
Dzlagos Bay, 3 - 26 fathome.
Lepidolozy. (Plate XV, figs. 76, 77.)

Sealea ctenoid on ocular side, cycloid on blind side,
larz-, larger on blind side than on oculsr gide, adher-nt, regular
in arrangemesnt; 84 - 88 scales in the lateral line.

Ocular side - independent of the l.lines.

Broadly oval, almost subcircular, anterior angles very
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w1dely rounded, anterior margin convex, finely ecalloped, ;_ {
ecallope dietlnct, numerous, 47 - 52 1atera1 marg1ne moderately
'conVex,‘ anterior lengtb ?3 - 77% of total length, anterior
. “breadth 85_- 90% of anterior length, poeterlor breadth 100 - 105%
of anterlor breadth.‘ Focus amall but welladefined, circular,
-ratber poeterior in poeitlon, ebout of total 1ength of scale‘d
vifrom poaterlor margln._ Anterior fleld very large, radii- diver-
gent from focus, lateral spread emall, numerous, 18 - 20 near

1 the focus, increaelng to 45 = 50 8t the anterior margin, ‘well-
'-def1ned, continuous traight, closely- eet interradlal circull
very close-set, entlre, in the form of acute—angled ourves,_ |
| picea of curves produCed into somewhat irregular, blunt~pointed

-crenulations, convex1ties of curVes towards anterior margin.

;_TEXT-FIGAQ.- B

'Lateral’fielde amall, triangalar, oirouli oeryVClose-set. :.‘
POSterior f1eld somewhat small, forming a "polar cap" to the .‘
scale, ent1rely covered w1th epine Spinee ehort, 1ongeet

. &5 - 6% of total 1ength of ecale, strong, lateral margins very
elightly curVed, more markedly curved baea]ly, bases fairly
'broad, harp-pointed ~alternate arrangement distinct and
regular, 5 - 6 maJor and’ 5«6 minor eeries medianly, reduced ’
‘to 1 -2 laterally, f1ret magor eerles of 16 - 18 spines and
flret minor series of 16 - 18 sp1nes, givin: a marginal pro—j
Jecting series of 32 - 36 eplnea.r Spines of marginal series
homogeneoue, of equal length, proaecting for about to 2 their
length beyond posterior margin._ _ | 3

, djacent to the l.line S

Similar to ecales away from the 1ateral llnPS, but the

latersl marg1ns adgacent to the 1atera1 lines flattened.,

' 'Lateg al lineﬁ | _ | | |
) ' i lar to ecalea away from tbe 1ateral 1inoo. Muficerouaca-
'nal medlanly symmetrlcal, funnel-ehaped, fairly long, soinea

| *persistent except where canal cuts posterior field. =
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g;;hd.side ;;iggependent of the l.1ines. |

o La?gér than oqular side'scalés.and elongate oval, broader
posteriorly than antériorly.--Posteriof“margin éoh&hx and -
femootb, posterior fleld larger tban its countprpart in ocular
‘gide scales,‘ornamented with very cloSQIy—eet circuli. In‘otber
~ respects similar tovocular-side,scaleh. Maximum breadth 60 -62%
A_:of tbiﬁl'length._ o - | |

Thére.aré no'signsbof.anﬁulis'

‘(xxviii)" TRULLA .+

- ij:gllg Kaup,1858 Archlv.ﬂatur.,p.los Barnard 1926 Ann.a.Afr.Mus.,
- : xxi,p.415._ - v
Lips not'fri@ged. vPélvic éf“ocular side>0ﬁ1y.present,;v

. morpror less. COnfiﬁént with anél.j'Scales ctehoid on ocular

side; ctenoid or cycloid on . blind.side. Three lateral lines on
':ocular side, one (indistinct) or none on b11nd dide.} one
nostril on ocular e:de, situatnd in front of lower eye.. Mouth
inferior. I

TWO specieq found in South Afrlcdn seas.

Key'to the South African-Specieé;

a. Ewéslﬁery ciOSe-togétbergis w7 in 1ength of head; caudal

blackish . . ; . .'}’. e+ 4 e v o s 4l. cap_nsis.~

'b. Eyes separate, 84 -10 in length of head caudal 11ght
‘8 8 e ® e« ‘®w & _ ¢« & @ '.,-'9 - 42‘ mlc thhalmua.

41. TRULLA CAPNSIS , Kaup.
(Sand Sole.).

Solea vu ggrig(non Quensel) Pappe,1853 SynOps.Edible Fleh.,Cape,
- p.32;Bleeker, 1860, Vieche ved. Kaap,p.56. :

Trulla cape ns;g,Kaup,lBSB Archlv.Natur.,p.IOQ Barnard 1925,Ann.
S.Afr.Mue.xxi,p. 416.

'Pla:usia capensis,Castelnau,1861 Mem. Poige .Afri.Austr. p.71.

_gnoglossug_capggc;g, Gunther,18é2 Cat.Figh.Brit. Mub.,{v,p.
Boulenger,1898,Mar.Invest. S.Afr.,i,p.4 Gilehrist 1902,
Mar.Invest. S. Afr.,i,p 144 Thompaon,1918 Mar.Biol, Rept.,'

iv,p.128.
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Areligcus capensis,Von Bonde,1922,Rep.Fish.Mar.Biol.Surv.5.Afr,,
11,%1921) Spec.Rep.i,p. 24 ;Von Bonde,1925, Trans. Roy.Soc.
S. Afr.,xii,p 292.

| TEXT-FIG. 60J

D.115-130; A.97-110; L.l.ca. 100-118.

Body elongate; depth 3% to 3%, head 5§ to 54, in length

of body. &zyes close together or even contiguous, 6 - 7 or 8 in

length of head, upper slightly in advance of lower. Snout hooked,

mouth unsymmetrical, maxillary extending to below centre of lower

eye; angle of mouth nearer anterior end of snout than glll-opening;

teeth minute, on blind side only. Scales ctenoid on oculer side,
weakly ctenoid (especially on poeterior part of body) and cycloid
on blind side. Three lateral lines on ocular side extending on
to head, where connected by a perpendicular line between eyes and
gill—opening. Brown, more or less mottled, especially in young;
dorsal and anal fins speckled and spotted in adult with numerous,
bright-red, round spots; caudal blackigh. Blind gide whitieh.

Lepgth: Up to 4CO mm.

Distribution: West Coast, Saldanha Bay to Table Bay,
Falgse Bay, Agulhas Bank to Algos Bay, Natal Coast, Delagoa Bay,

10 to 100 fasthome.

Lepidolozy. (Plate XV,fige.78, 79).

Scales ctenoid on ocular side, very feebly ctenoid or
cycloid on blind side; cycloid scales more commonly found in
pogterior parts of body; mbderate in size, adherent, regular in
arrangement; about 100-118 acaleé in the lateral line.

Ocular side - independent of the l.lines.

Oval (slightly elongate), anterlor anglee widely rounded,

anterior margin convex, finely and irregularly scalloped, csome

gcallops larger and more prominent than others, numerous, 35 - 40,

lateral margins slizbtly convex; anterior length 72-76% of total

1
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| length, anterior-breadth 52 - 56% of anterior 1ehgth, posterior
bresdth 112-117% of anterior breadtb. "Focue pmall but welle
defined, ovel, rather posterior in position, about z of totel
length of scele from posterior margin. Anterior field 1arge,-~‘
'radii divergent from focus, lateral spread moderate, numerous

6 - 10 near the focus, increasing to 35 - 40 at the antorior margin,
_well»defined, straight, continuous, fairly closely—set but epacing,
.unequal; interradial circuli vary cloee-set, entire, in the form
of acute-angled curves, apicee of curveg produced into gomewhat
4{rregulery blunt-painted crenulations, convexities of curvee to-‘-'

wards anterior mergin.

Tm-?m. 51,

,4Latera1 fielda small, triengular, circuli fewer and w1der-spaced
tban in antersar field. Poetericr field smally. ferming a "polar.
~ eap" to the scale, ent1re1y covered witb spinee. Sp1nee fairly
1ong, 1ongest 9 - 11% of total 1en5th of qcale, very slender and
.Ttendlng to be almost fi]amentoua, elightly unduloee, lateral » |
-margina gurved basally, bases moderately broad, eharp-peinted,'
't alterante arrangement distxnct and revular, 3 - 4 major and 3 - 4
minor Seriea medianly, reducad to 1=-2 1atcra11y, first magor
seriee of 12 = 16 gpinee. and flrst minur scri@s of 12 - 16 @pinee,
giving 8 marslnal prcaectiﬂg sprias of 24 - 33 epines." Spines of
marginel geries homogeneous, of .equel 1ength, prcgecting for

about é their. 1ength beyond poctarior margia.

similar- to ecales away from the 1atera1 linés;_but 1atgr31 ;
margihs adjacent tq Jateral 1inese flattened,or;slightly concavee.
e-éi-: n5 . o
similar.to non-lateral 11ne ecaleq. huciferoue'caﬂal
'} medianly eymmntrical. of even. W1dth throuqhout, fair]y 1ong;

| spineq pereietent excppt where canal cute posterigr»field‘
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of the 1l.lineg.

similar in most respects to ocular side scales. Weakly

Bli&é.&iﬁﬁ_:_iﬂééEsgéﬁnt

ctenoid scales with very smell posterior field, spines grouped

in a small median patch, in variable numbers;-hardly ever more
than 15 all told, of which 4 project beyond posterior margin,
spines shorter and stouter than those of ocular side qceles.
Cycloid scales with a moderately-sized posterior field, triangu-
lar in shape, ornamented with moderately spaced circuli. Maxi-
mum breadth 48 - 52% of total 1ength.

?here are no signs of annull.

42, TRULLA JICROPHTHALMUS (Von Bonde).

Arelis microght?a;m yVon Bonde, 1922, Rep.Fish Mar.Biocl.Surv.
S Afr.,ii, (1921 ,Spec Rep.i,p. 24,p1 iv,fig.3; Von Bonde,

19265, Trans.Roy. SocsS.Afr.,xii,p.202.
Irulle mic__p thalmus, Barnard, 1925 Ann,.S. Afr.Musg,xxi,p.416.

[TExT-FIG.52.]

D.110-117; A.86-95; L.1.89-96.

Body elongatéi-depth.3§,_héad 4%, in length of body.
Eyes 84 to 10 in length of hééd, geparated by a slightiy conéaVe
space which is equai'to or a.little leas than vértical diameter
of eye, upper in advance of lower by about 4 diameter of eye.
Maxillary reaching to vertical through posterior border of lower
eye; teeth minute, on blind side only. Snout hooked, hook
extending around mandib]e to & point just snterior to vertical
from anterior border of upper eye. Scales ctenoid on ocular
side, weakly ctenoid (mostly) and cycloid on blind eide; Three
lateral lines on.ocular gide extendingvon.to head, connected by
a perpendicular line between eyes and giil-Opening; anteriorly
dorsal 1aterd1 line follows outline of head, curves down on snout
"and then bends sharply backwards & qhort distance along a line,
which, if continued, would pass through centre of interocular
space; from anterior end of lower jaw ventrsl lateral line
TUng a]ong lower ouf11ne of head and haes a distinct arch in its

middle, breaks off on opercle but commences again at anterior end
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__of ana] fin and rung backwards along bage of anal to caudal
faint trace of 1atera1 line on bl1nd side. Brown, more or less
ﬁ mcttled, especielly in young;':dOrsai-and anal wzth numeroue ,
reddish-brown, round spoie;"cauda;‘light. Blind side whitish.
Lgpgth: Up to 140 mn. L |

- Distribution: Table Bay, ‘Bast London, Port St. John 8,
Natal Coaet, Dela zoa Bay, 10 to 200 fathoms ¢
_&gzaeeigax (Plate XV, figs. 80, 81).
 Scalesg ctenoid on acular side, feebly ctenoid or cyclold
on blind 51de, cycloid SCdl€° lesa numerous than 1n l.capensis
vand scattered all over body, moderate in elze, adherent, regular
in arrangement,' 89 - 95 ccales in the 1ateral 11ne. -

Oc ulgr gide - indenendent of the 1. 1ine

Elongate cval, anterior. englee widely rounded, anterxor
margln convex, finely and irregularly scalloped, gome scallops
f larger and more prominent than otherc, numerous, 27 - 32, 1ateral
- margineg very slightly convex, nearly etralght, anter;or length
-88 - 92% of total length, anterior breadth 46 - 50% of anterior
length, posterior breadth 100;105%‘of'anperior breadth. Focue
' qmall but well- deflnea, 01rcular vefy.poéterior-ih poQitibn"r

about 1/10th of total 1ength of scale from posterior margln.,

Anterior field 1arge, rad1i dlvergent from focus, latersl spread _ 

moderate, well-defined, etralght, contlnuous, rather clocely -get
but op801n: uneoual,.numerous, 8 - 12 near the focus, increaslng

to 256 ~ 30 at the anterlor margin, -1nterradial czrculi_very

' close—set, entire, in the form of acute-angled curvee, apices of

curves produced into somewhat irregular blunt-pointed crenulations,

convex1ties of curves towardQ the anterior margin.

'(TEfoFIG;'saJ-

Leteral flelds small, trlangular, circuli very close-sets Pos=

terior field small, forming 8 "polar cap“ to the scale,'entirely

ecovered wi th spines. The marglnal serles of splnee is commonly

lost in'tbese gcales. - Spinee present usually very short, longest



‘not more then 3% of total length of gcale, strong, lateral

' margins straight and sloping to & fairly broad base, blunt-pointed
géltermste arrangement dlstinct and regular, 4 major and 4 minor
gerieg mediahly, reduced to 1 - 2 laterally; first major seriles
‘present'(in these scales actually the gecond major serieg) of

8 - 10 spinee end first minor series present (aétually the second
minor geries) of 8 - 10 gpines, giving a mafginal projecting
series of 16 - 20 spines. Spines of marginél series homogeneous,
v of eoual length, only the extreme tips progectung beyond the
poeterior margzin.

Adjacent to the l.lines.

similar to ecales away from the lateral lines, but
lateral margins adjacent to lateral lines coﬁcave.
Lateral lineg. N
' Similaf‘to non-lateral line séales.v Muciferous canal‘
medianly qymmetr1c61, cf even w1dth throughout, fairly long;
spines persietent except where cenal cuts posterior field.

Blind slde - 1nden°ndent of the he l.lines.

Similar to ocular gcide scsles in most respecte, but a
little smaller and ‘not quite co elcngate. Posterior field in -
weakly ctenoid scales much ;educed’in size, spiheé grouped in a
gmell median patch, in variabie numbpra, hardly ever more than
30 in 811, of which about 6-» 8 progect beyond the posterior
marzin; . spines shorter than those of ocular side scales. Pos~
terior field of cycloid scales 1arger than ite couuterpdrt in
~oculer side scales, ornamented with a few moderately-spaced cir-
culi. daximum breadth 58 - 62% of total length.

There are no signs of annuli.

o (xxix). ARELISCUS.
Areligcus,Jdorden and Snyder,1900,Proc.U.5.Nat. Mus.,xx1li,p.380,
Jordan and Starks, 1906 Proc.U.S.Nat.Mug.,xxxi,p.240;
Barnard, 1926, Ann.b Afr. Mus.,xxi,p 414.

Llps not fringed. - Pelvic of ocular side only present,

more or less confluent with anal. - Scales mostly ctenoid. Three




lateral lines on ocular side, lowermost one often diescontinuous,
or even absent in the young. Two nostrils on ocular side, lower
one tubular. Mouth inferior. |

Two species found in South African wa ters.

Key to the South African Species.

a. Angle of mouth nearer zill-opening than anterior end of snout.

L] - » L] . L] . . . L] -430 marle! [ ]

b. Angle of mouth nesrer anterior end of snout than gzill-opening.

L] L4 L] L] . L] L ) L] L] - .44 L eCaudi&u -

43. ARELISCUS MARLEY] (Regan).

nggg;ggg_g_ggg;egi,Regan,1921,Ann.Mag.Nat.Hist.,(9)vii,p.418.
Areligcus marleyi,Von Bonde,1922,Rep.Fish.Mar.Biol.Surv.S;Afr.,
ii,(19215,Spec.Rep.i,p.ZS;Von Bonde, 1925, Trans .Roy.Soc.

S.Afr.,xii,p.292;Barnard,1925,Ann.S.Afr.Mus.,xxi,p.414.

D.130; A.105-110; L.l._c_g.lao.

Body elongate; depth 4, head 5% to 5%, in length of body.
Eyes © - 10 in length of head, separated by & space which is

about % diameter of eye. Maxillary reaching to below posterior

border of lower eye; angle of mouth congiderably nearer gill-open-
ing than anterior end of snout, which ie rather pointed, 2% in
length of head. Posterior nostril of ocular side between the
'eyes, anterior nostril tubular, in front of lowereye. Scales
ctenoid on both sides of body. Three lateral lines on ocular
side; 20 series of scales between upﬁer and middle lateral
lines, 26 between middle and lower lines. No lateral line on
blind side. Uniform brown, caudal and outer margihs of dorsal
end anal fine blackish. Blind side whitish.

Length: Up to 430 mm.

Digtribution: Natal and Zululand Coasts, to Delagoa
Bay, 63 - 13C fathoms.
Lepidology.(Plate XVI, figs. 84, 85) .

Scales ctenoid on both sides of body, moderate to lafge

in size, larger on blind side than on ocular side, adherent,
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regular in arrangement; about 130 gcales in the lateral line.

Ocular_gide =~ igdepéndent of the l;;lggg.

Elongate oval, anterior anglee rounded, anterior margin
convex, fihely and irrezularly scalloped, gome scallops larger
than others, numerous,37 - 42, lateral margins very slightly
convex, nearly straight; anterior length 78 - 82% of total
length, anterior breadth 51 - 54% of anterior length, posterior
breadth 102 - 106% of anterior breadth. Focus esmall but well-
defined, circular or oval, rather posterior in position, about
1/5th of total length of scale from posterior margin. Anterior
field largc,iradii givergent from focus, laterzl spread moderate,
well-defined, straight, continucue, rather closely-get but
gpacing unequal, NumMeTOUS, 8 - 12 near the focus, increasing
to 35 ~ 40 at the anterior margin; interradial circuli very
cloge-gset, entire, in the form of ecute-znzled curves, apices
of curvee produced into somewhat irrezulsr blunt-pointed crenu-

lations, convexities of curves towards anterior margin.

TEXT-FIG. 54.

Lateral fields smali, triangular, circuli very cloge~cet.
Pogterior field moderate in size, roughly triangulsr, entirely
covered with spines. Spines short, longest 5 - 7% of total
length of scale, strong, 1ateral margzine slightly curved,
bsges fairly broad, and slightly blunt-pointed; alternate
arrangement dietinct and regular, 5 - 7 major and 5 - 7 minor
geries medianly reduced to 1 - 2 laterally; firet msjor series
of 17 - 13 spines and first minor series of 17 - 19 epines, |
Ziving & marginai projecting series of 34 - 38 spines. Spines
of marginal series more or lees homogeneous, of about equal
length, projecting for about & their length to only their

tips beyond the posterior mergin.

Adjacent to the l.lines.
Similar to scales away from the lateral lines, but




lateral margins adjacent to latersl lines concave.
Lateral lines.

gimilar to non-lateral line scales. Muciferous canal
medianly symmetrical, fairly long, of even width throughout,
rather qarrow; spines persistent except where canal cuts
pos terior field.
Blind side - independent of the l.1lineg.

gimilar to ocular side scalee in most respecis, but
larger and tending 1o become subrectangular in shepe. Pog-
terior field reduced in size and spines fewer, but contrary
to the usual rule, spines of marginal series somewhat longer -
longest a little more than o7 of total length of scale; mar-
ginal projecting geries of spines total 19 - 22. Meximum
breadth 48 - 52% of total length.

There are no signs of annuli.

44. ARELISCUS FCAUDATUS (Gilchriet).

Cynoglosgus acaggatug,Gilchriet,l906,Mar.Invest.S.Afr.,iv,
p.lGZ,pl.xlvi;Gilchrist and Thompson,1917,Ann.Durban
Mue.,i,p.398;Thompson,1918,Mar.Biol.Rept.,iv,p.128.

gxgoglogaus,ecagdatug,Regan,192U,Ann.Durban Mus.,i1,p.222;
Von Bonde,1922,Rep.Fish.Mar.Biol.Surv.S.Afr.,ii,(1921),
Spec.BRep.1,p.25. )

Areliscus natalensig,Von Bonde, 1922,Rep.Fish.Mar.Biol.Surv.
S.Afr.,ii,(1921),Spec¢Rep.i,p.23. ,

Areligcus ecaudatus.Barnard,1925,Ann.S.Afr.Mus.,xxi,p.415.

TEXT-FIG.55.

D.102-106; A. 85-86; L.1l. 63-67.

Body elongate; depth 3 to 3% , head 4% , in length of
pody. Eyes contiguous, 7 to 7% in length of thead, upper in
advance of lower by about & diameter. Mouth moderate,
maxillary reaching to below middle of lower eye, nearer end
of snout than gill-opening; teeth small, on blind sidevonly.
Snout hooked, reaching around mandible to point Just anterior

to vertical from anterior border of upper éjye. Dorsal com-

mences about midway between end of snout and vertical from




anterior border of upper eye, confluent with pointed caudal,
anal similar to dorsal. Pectorals absent. Pelvic of ocular
gide present only, joined to anal (ehown free in Von Bonde's
figure - text-fig.55. ). Anterior nostril tubular, in front
of lower eye; posterior nostril small, not tubulsr, placed
in angle between the eyee. Scales ctenoid on both sides of the
body. Three lateral lines on ocular side, lowest one frequently
discontinuous and often s bsent in the young; faint trace of
lowest one Jﬁst behind opérculum, extending for a distance of
about 1 inch; part of lowest one represented on loWer part
of head running from mandible to operculum with a small median
arch; uppermost one extends only about halfway slong dorgal
profile of body; 10 scales between upper lateral lines. No
lateral line on blind side. Head and body dueky brown; finsg
darker and slightly mottled, lighter towards borders; fins
dusky oﬁ blind side; about 6 more or less distinct; dark,
vertical cross-bands across body. Biind side'of body whitish.

Lenzth: Up to 140 mm.

Distribution: Natal and Zululand Coasts, 26 - 30 fathoms.
Leptdolozy.(Plate XVI, figs. 86, 87.)

Scales ctenoild on both sides of body, moderate to large in
size, adherent, regular in arrangement; 63 -~ 67 gcales in

the lateral line.

Ocular side - independent of the l.lineg.

Elongate oval, aﬁterior angles rounded, anterior margzin
convex, finely but irregularly scalloped, some scallops larger
than others,'numerous, 34 - 38, latersl margins.slightly
convex or nearly straight; anterior length 84 -~ 88% of total
length, anterior breadth 59 - 63% of anterior length, pos-
terior breadth 106 - 112% of anterior breadth. Focus very
emall but yell-defined, circular, rather posterior in position,

about 1/6th to 1/6th of total length of scasle from posterior




V"medianly, reduced to 1 = 2 laterally; firat major series of

margin. Anterior field large, radii divergeut fromvfocua,

_ 1atera1 spread moderate, we11~defined, straight, continuous,
rather closely-set but epac1ng a 1itt1e unequal, numerous,

6 - 8 near the focue, 1ncreae1ng to 32 - 36 at the anteriorouar-
gin; interradial circuli very clode-set, entire, in the form
of acute—angled curves, aplces produced 1nto somewhat 1rregular,

blunt~pointed crenulations, convexit1es of curvee “towards the

_anterlor margin.

TEXT~FIG. 56

- Lateral fields emall, triangular, circuli very cloee—aet.
'?Poeterior f1eld of moderate eize, roughly triangular, entirely
covered with ap1nee.’ Spines sbort, longest 5 « 7% of total
_olength of scalo, strong, lateral marglne clightly curved,
-baees falrly broad, slightly blunt-pointed, alternate arrange-

_ ment dletinct and regular, 6 - 7 major and 6 ~ 7 minor series

15 spinea and firat minor of 15 gpineg, giving‘a marginal~pro-
Jjecting eerlea of 30 apine Spinea of marzlnal aeriee ‘more

or lese homogeneous, of about equal 1ength, progecting for.

about % their length to. only their tips beyond  the posterior

‘margin.

vAdg cent to_ the l.lxneg,

aimilar to ecales away from the 1aterel 1inee, but laterel
'margine adjacent to latersl 1inee concaVe.f_ |
Lateral lines. |

gimilar to non—lateral 1ine ecalee. Muciferoud-canal-
.'_medianly symmetrical, fairly 1ong, of even width throughout,
'rather narrow, spinea pereletent oxcept where canal cuts
poeterior field. - , '
' Blind side - 1ndependent of the l,llge .

a1m11ar to ocular aide scalee in most respecte, but a -
) Very 1itt1e 1arger and tending. to. become eubrectangular in
shape. Posterior field a 1itt1e reduced in aize, ep1nee

3 ehorter but not reduced 1n‘number, in fect qometlmes more
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,numeroue - marginal projecting series of spines total up to
25, Maximum breadth 48 - 50% of total length. |

There are no signs of annuli.

(xxx). PARAPLAGUSIA.

Plagugia (nom.preocc.), Cuvier, 1817, Regne Anim.,ii,p.224.'
Egraglaggsig;ﬁleeker,1866,At1as Ichthyol.,vi,p.26;Barnard,1925,
Ann.S.Afr.Mus.,xxi,p.410. - -

Lips fringed. Pelvic of ocular eide only present, more
or less completely joined to anal. Scales ctenoid. Two lateral
1ines on ocular side, one or more on blind side. Mouth inferior

One species found in South African seas.

A5. PARAPLAGUSIA MARMORATA, Bleeker.

7 Elggggig dipteryzia, Rippell, 1828,Atlag Fish.,p.123,pl.xxxi,

' ZeSe : .

Plazugis marmoggtg,Bleeker,1852,Verh.Batqv.Gen.,xxiv,Pleuron.,
p.20; Glnther, 1862, Cat. Fish. Brit.Mus.,iv,p.491; Day,

- son,1917,Ann.Durban Mug.,i,p.399. . _
Paraplagusia marmorata, Bleeker,1866,Atlas Ichthyol.,vi,p.28,
Pleuron.,pl.xv,fig.s;Regan,1920,Ann.Durban Bus.sii,

_ ap.219;Barnard,1925,Ann.S.Afr.Mus.,xxi,p.410.

Plazusia mermorata var.africana, Gilchriet,1906,Mar.Invest.
S.Afr.,iv,p.163,p1.x1vii;Gilchriet and Thompson,1909,Ann.
S Afr.Mus.,vi,p.263;Gilehrict and Thompson,1917,Ann.
Durban Mue.,i,p.399;Von Bonde,19223Rep.Fish.Mar.Biol.
SuUTv.S.Afr.,i1,(1921),Spec.Repedi,p.23.

Plagueis ro insoni,Regzen,1919,Ann.Durban Mue.,11,p.203,fiz.6.

Pgraglaggsia_gobinsggi,Regan,1920,Ann.Durban Mue.,ii,%.zzo'
Von Bonde,1922,Rep.Fish.Mar.B101;Surv.S.Afr.,ii, 19215,

apec.Rep.iyp.23. _

‘rEEXT-FIG.5?;l

7 D.99-110; A.75-86; 1.1. 100-110C.

Body elongate; depth 3% to 4, head 4 to 4%, in length
of body. Eyee small, equél to or @ 1ittle greatsr than inter-
orbital width; upper in advance of lower, slightly anterior
to middle of length of head. snxillary reaching to below
posterior margin of lower eye; néaror edge of operculum than
end of snout. Snout rounded and blunt (male),’of more pointed
(female)., Dorsal and anal confluent_with caudal. Pelvic of
ocular side present only, Joined ib anal. Pectorals absent.

- A tubular nostril on ocular side in front of lower'eyé and a
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' oorrespondlng one on the blind eide.v'TWO lateral lines on ocu-
Clar side, separated by 16 - 19 rowe of ecelee,' no-dietinct
latersl 1ine on blind eide. acalee ctenoid on both sides of
bedy. Brown or grey1sh, marbled or epotted with darker. Blind
side'whitish._ '

hength. Up to 250" mm.

N v D1etr1but1on.' Natel and Zululend Coaste, shallow water. |
;ggg;,gx_ (Plate XVI, figs. 82, 83). | | | -
Scales cten01d on both qides of body, rether weakly go
on blind elde, moderate to large in qize,vedherent, regular in.

4arrangement,' 100 - 110 ecalee in the. 1etera1 llne..' |

Qcular side -,1ndegendent of the l¢linee.

Ovel, enterior engles widely rounded, enterior margin

’;conVex, fine]y and regularly ecalloped, scellOpe numerou
40 - 44, lateral margins convex, anterior length 78 = BT%
_of total length, anterior breadth 75 = 78% of anterior length,

poeterlor breadth 96 = 100% of enterior breadth. Focus very

o emall but well-defined, c1rculer, rether poeterlor in poeition,

about. 1/5th of" total length of eoale from poeter1or margin.
‘Anterior field 1arge radi1 very elightly diVergent from focue
(subparallel in median eectlon of the field)y wellﬁdefined,
z_straight, continuous, rather cloeely-set and- equally-spaced,

© nuUmerous, 8 - 10 neer the focus, incree31ng to 38 - 42 at the
anterior margln, 1nterradia1 circuli very close-set, moetly |
entire, in the foérm of acume-angled curVes, aplces of curves
produced into very irregular, sharp-pointed crenulations,

convexitiea of curves towards the anterlor margln.'

| TEXT-FIG. ss.j_

' Lateral fields gmall, triangular, circuli very close-get.
V’Po sterior field of moderate eize, triangular, entirely covered
7_w1th spines. Spine= short, 1ongeet 6 ~ 8% of totel 1ength of
ecale, strong but 1nclined to be alender, 1atera1 margine

~ curved, pages broad, sharp—pointed : alternete arrangement




distinct ‘and regular, 4 - - maJor and 4 - b minor geries
medianly, reduced to 1 - 2 1aterally, f1rst magor eeries of
12 - 14 epines and firgt minor series of 12 - 14 epines, giving
f'a marginal prOJecting eeries of 24 - 28 spine ¢.ap1nes of
marginal qeries homogeneous, of equal length, proaectlng for.

about 1/3rd. to % thelr 1ength beyond the posterlor margin.

Ad;ggent to the 1. 1ines.
S1milar to ccales away from the 1ateral 1ines, but lateral
‘margine adJacent to lateral lines concave.

Lateral 1ineg

emmilar to non-laterel 1ine ecales. ﬁuciferous canal o

' medianly eymmetr1ce1, moderately 1ong, narrow and of eVen width
' througbout, , pines persistent except where canal cutse posterior
field. - o

Blind side —:1nde enden&_gg_th 1411§g§,

‘-Similar to ccular s1de scales in most respect but a
little smalief; Posterior fic 1d reduced in size to varying
_degrees, spiﬁee shorter and fewer - eometlmes only & emell
median patch of spineeﬂpresent; Maximum breadth 44 - 50% of

~ total leﬁgth;

' There are no signs of annuli.




' C. SCALE CHARACTERS IN RELATION TO IDENTIFICATION

" AND CLASSIFICATION.
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1. REVIEW OF LITERATURE.

This section of the paper is & brief resumé of the 1iterature i
on fish scales, more particularly in £% far ae the characters of |
sceles and thelr utilization in taxonomy are concerned. Every '
paper lieted in Part I of the bibliography is not reviewed here,
but for the most part only those_works which state definite views
in regard to the feasibility of using scale characters in identi-
fication and classification. |

‘The study of fish scales dates from as esrly as the middle
of the 16th Century, when Borello(3), shortly sfter the invention
of the michSCOpe, wrote a brief des¢ription of the microscopic
appearance of a fish scele and added a diagrammatic figure of the
same, About a century leter Hooke (27) in his Micrographia gave
a very brief description but & fairly accurate figure of the scales
of the sole.

Leuwenhoeck (31)'¢ade several interesting observations on
the development and structure of scales. He was the first inveé—
tigator to propose the theory of the annual growth of sceles by
addition of a new zone. He modified bis first idea of the yearly
increase in size Ef the scale by means of addihg 8 new gone or
circle to the pre-existing scale however, when he examined certein
scales and found that those of 0ld fish were very thick, much thicke
in fact than they would necessarily be if their mode of increase
wag simply by the addition of & new circle or zone each year.

In his second paper (32) he states his new conclusion to be that

the portion which he had at firsgt taken for a new zone dispoeed
round the primitive scale, was simply the most external part of

a new scale, the part which exceeded the old scale in size, and that
all these scales were intimately welded together. The scale of a

ten-year-old fish is therefore composed of ten scales secondarily

superimposed the one upon the other.



| Reaumur (41) agreed with thie latter conc1u51on of
: Leuwenhoeck's and " in addition had some interestlng comments to
make on the silvery matter, sometimes known as "1'e38cnoe a' orient"
of scales. Petit (40) in bie memoir on the carp dealt witb the
following points in connection with scales, but only very super-‘
f101ally.'-- the manner 1n whlch sceles overlap each other, the
size of egcales in different partQ of the body; the way-in wbjcb
~scales are enclosed in the skin,1‘the:furrowsg(sillons)-on the j_'.
' upper surfece'of.thevscale; the'silﬁery'matter'onlthe lower sur-
.'face, etes He gave a much fuller deecrlption of the lateral
1ine scales bowever.' _ | ‘ _ _ )
In the wr1t1nge of" Schaeffer (42) we find a few obger- .
' vations on scales. He notes ‘the external characters of»scales 3
* and their veriatlon in different parts of the body, but dOes not
go in for any ‘detailed descrlptions as regards their structure and .
development. He also Zives figures of scales from five dlfferent
cpecies of perch.
Broussonet (4) demonstrates the presence of scales 1n a
number of genera of fish in Wthh their existenoe had. either |

-previously been denlea, overloo?ed or held - in doubt, e g. Cegola,

’”Remora.Ammodytes, &gguill_, and Scomber. His descriptions are.

i very brlef.

fication,of fish 'bg»meang gf_tggigggg legc- Fisheq orovided with

scales Were divided into five groups_infhis system.

(i) Fish with small scales entirely h1dden 1n ekin. (Angui;;g,'
‘ M‘uraenaa Blennius, Muraen phis).

(i1) Fish with scales properly so-called. ( yprinus; Esox, and
_Salmo).

(iii) Fish with sceles qtrongly toothed at their free mergins.
,WMg&&m | N
(iv) F1sh with osseous scales (Knocbenschuppen). These 9cales~

resemble zroup (ii), but have so much calcarsous matter
as to resemble hard’ teeth. . They are not usually imbricated

but are igolated or merely contiguous; their surface often
possesses splnee. (L epidosteus and eeveral species of. th=.
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genus Irigla, Cottus, Silurus, Gasterosteus, etc.)

(v) Fish with oseeous plates (Knochenplatten); These plates form
a continuous solid cuirase round the figh (QOstracion, Diodon,
- Syngnethug, Hippocampus, Acipenser, =tc.

~Heusinger also.giﬁee'e concise description of.true'ecalés,
and in regard to theirfsfructure agfeee with Agaseiz in looking
upon eaéhvscale as madé'up of superimposedvplateévér layers.

Runtzmenn's péper (3) ie important chiefly bécauée 4t con-
tains'the germ of an ideavwbich Agassizblater developed mdrevfully
in his Clagpification des Poissoﬁg.} Kuntzmann.épposee the views

of Schaéffer, who had emphasized the.differences between scales

of the came figh. ‘The former maintsined "that thouzh one does not

cagi fin absolutelvvsigilar gcales on the game gpecies of fiegh,

yet the scales of each gpecies have gome characterigtic festure,

and that an examipnation of scales mey enable one to _acquire s more

exact knowledze of epecies, and that one may identify some genera
, . - X
and even gome specles cimply by an examinstion of their scalesg".

He compares séales with the leaves of plante, in which although
there is freduently‘quite a degree of variation smong the leaves
of the same spegieé, eti1l one may often recognise the species

of plante by their leaves.' Kuntzménn worked out a classification
of scales into seven classes, remarking étrthe same time that
quite gradual transitions exigted between these élaSSes and that
.certain scales might equally weli‘be placed in one clasge as in
another...ﬁis.qlaeeés are the following: -. |

(1) Membranoug scales thutigén;ﬁcbug§en). Scalee which do not
lota). :

gshow concentric lines (Gadue

(i1) Semi-membranous gcales {ha;bhautigen).'Sdaleé with membranous
posterior portion, but with the anterior portion marked out
by incomplete concentric lines, crossed over by other lines
running longzitudinally (Clupes hasrengzus).

(ii1)simple scalees (einfachen). Scales with concentric linee cover
ing their entire surface without those lines forming any
definite degsiazn by other linee crossing over them (Sslmo galar

(iv) Sceles with a desizn (gggeichneten).' Scales in which the con-
¢m tric linee on the scale gsurface form a regular design due
_to the srrangement of the same (Muraena anzuilla).

(v)_Scaleg divided into geveral rezions (gefelderten). Scalee
on which there occur numerous ornamente which divide up the

x Thomson's translation.
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scale into four distinct fielde These different fields
Or arese, usually triangulsr in shape, meet at & point,
which is ucsually at the same time the centre of the con-
Centrlc lines or the focus of the scale. (Cgpr inus_carpio o).

(vi) Seales with prickleg. These scalee are aleo often divided
into four areas. The pos terior area bears prickles on a
more or less extended portion of ite surface, or sometimes

~only at its free border. These prickleg fall off on
prolonged maceration, showing that they are not really
portions of the scale but arise from the skin, which covers’
the scales. These prickles also fall off naturally at cer-
tain seasonsg, and others take their place (Scorga ena gpps)

(vii) Spinous secales (xedornte). These gcales are aleo portioned
off into cseveral areas or fielde. The spines in this case
~are true prolongastione or appendages of the scale, and do
not become detached on waceration, nor are they periodically
moulted (Perca luciopereca). .

Kuntzmann gives & short description of each type of gcale

with a correqpondlng figure.' - |
| Agassiz's commonts (1) on qcalee as rpgardc tbeir =tructure

and development,are 1nteresting~and.1engthy, but do not concern
us -very cidsely, so that all we need mention regarding his work
is £bat hé'agreéd with Leuwenhoeck and Reaumur as to the struc-
ture of scales with'fegard to the superimpbsed layers: He intro-
‘duced his claseificetion of fiehés into four orders according to
the néture of their scéles:u Placoid, Ganoid, Cycloid and Ctenoid.

Mandl (33), ihe oppohent of Azaselz held very different views

on scale structure and aevelopment from all previous investigators.

Ag to the uge of gcales for the purpose of classification, Mandl

gaye that up to the present "ye bave found definite and characs-

teristic forme for. egch family'", and that further regearch on

.......h_.—..‘

a cufficient number of igdividuala would decide whether thig

might also be applipd to Zenera and gpecles..

Peters(39) was the first to devote hie attention to Qcalea as
‘part of an inteégumental organisation. He Zave a critical review
and summary of the observetions of Mandl and Agassiz. He agrees
with Azassiz in some r¢spéqts and with Mandl in others. |
Milier (34) iesued & ﬁapér-on Ganoidé end natural classi- |
ficatidn of fishes. 1In part 6f_his papef'he deals with some

points relating to taxonomic value of scale characters. He main-<
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tainedw$hét the g;fferences betWeeg_th scalés‘oi_gxg;gigg_ggg'
Ctenoids are of little importancé and can ogiy-be ugeful for pur-
- poges of clagsgification in a very limited way. A little later
Vogt (50) publiched a pepef in which he diecussed the value of the

charac ters of gcales in distinguishing different orders .of Ganoids.

In the Manual of Comparative Anatomy by Siebold and Stannius

(43), the latter regafds it as doubtigl'whether it would be rizht

to take the different forgg of scaleg_exclusively as a basig for
claggification,

Williamson's paper (51) does not concern us much and we may

dispose of it by mentioning that he criticized the views of
Ageegiz and Maﬁdl without'making’any gfeat contribution}towards
the research on fish scales. . |

Daresté (17) in a paper .on Blochius 1ongirog§:ig-gives sbme
congiderations on the value of scale characters in classification.
He states that he would not givé them the role of dominating
~characters. | |

Hollerd (24) in his mohograph on the family Balistidae deals
with the,dispoeitién'of their tubercles and spineé on the scales,
.their groupingjand‘mode of formation. That is as far as he goes
in thie monograph on the subjeci oflscales,' He publishéd a seconﬁ
monogféph (26) on the Ostraciong in which he gave a depailed |
descriptiOn of the scale s ystems in. thie family. Be held that the
spines on scales are of value fof purposés of'specific clasgifi-
cation. | o |

Steenstrup (44) says in hie paper "+hat allied egpeciesc may

be d;gtinggiehed.with certainty by the number of scaleg in cach

longitudinal line."

Carpenter (5 ) says regarding the'cycloid'aﬁd ctenoid divi-

sione establiehed by Azessiz, 5e congiders this sharp divieion ae
having 1ittle barmony with the»generél organisatipn of thé types
which it has the aim of separating.

Vaillant (49) also takes up the qhestion of the value

of cycloid and ctenoid characters as propounded by Agagsiz for
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purposee of clasgification. He shows the great variation which
occurs in the scales of Percidae, not only in different individuale
of fhe game species; but aleo ih different regions of the body in
the same individual. Owlngz to this varlation he»regards.Agassiz}s
division into cycloid and éténoid ag of 1little vaslue.

Bsudelot (2) ﬁublished & lengthy and interesting peper on
scales, divided into three parts, Part III deels with & number
of facts on the vélue of the chéractnre fouﬁd in}scéieq ih réla-

tion to clasgification. He saye "nothing is more varlable than

the external characters of scales, end &s_in a tree _one dosg not

find two leaves exactly identical, so ig it in regard to the

scales of gisbgg; but the'particglar featureg of gscales, as of

leaves, do not all vary at the same time, and thus there generally

remain éeVeral Zeneral characters of resemblance which scarcely

allow ge to con ound the scales of one gpecicg with thoge of

another." H° considers the question of clanlficatlon depending
on scale-characters in great detail in relation to the following
points? (1)’cbnnection of scales with the 1ntegument; (11) the
form of ecalee; (iii) the dimensions of scales; (1v) the ridges
on scales; (v) the spines on gcales; (vi) the érOOVes on scaleg;
(vii) the perforating canaliculi and interior lacunae of scales;
(Qiii) the focus of sceles; (1x) the tissue of scsles; and

(x) the presence'or absencé of scales. In summarieing the

reéulté obtained from a consideration of thege pqinte, he comes

to ﬁhe'conclusions that.ﬁone of‘theEe characters of scales taken

by themselves can gerve as a basis for the classification of fishes,
that the most 1mportan£ of 81l of them,; viz., the cycloid and
ctenoid character, does not poeseés the degree of importance which
many zoologists have attached to it, and that the other characters
| noiiced are of still lees Value. -A;gggggp_each character by itself
is of little value, yet the characiérs of scales, in toto, ouzht
not to be negledted'in the establighment Of ng&gggl_gxgggg.' He

x Thomson's translation.



reco:nisec'that, in order to out sach a programmé ihfo execution,
e much more precise &and detailed. knowledge ie necessary of the

.external characters, tructure and deveIOpment of scalen in large
numbers of typee of fighes. | |

| Klaatscb (29) did egome important work on tbe structure and

deVelopment of ecales, but does not go into the question of classi-'

fication by means of scale characters. |

' Holt (26) records the appearance of spines on the scales of
nvthe plaice in restricted areas of the body. Normally plaice ecalea
are eycloid. | , | |

Thomson's two papers (46) and (47) are primarily of E descrip- ]
| tive nature,«but the second paper (47) bag been invaluable as &
.guide to early 1iterature on fish scales. I am greatly indebted
to the author for the splendid review of a#ailable 1iterature up
to hia.time incorporated in higs ‘second cited paper, and 1ibéra1 -
uge bas. been made of it in this study.

Tims (48) 1n bla paper d1stinguiehe= the various groups of
the Gadldae by means of their ‘scales but goeg no furthcr into
classificatlon. | _

Hutton's paper (28) was found ugeful ae a gu1de to tho toch~
nique of fish-gcale photography.

;cockerell, the chief modnrn worker in taxonomic lepldology,
describes the scsles of varioue groups of_flshec,,either in colla-
>boration with oﬁber workero or as solp author;.in numerous papers
-(6 - 14). A paper of special note (10) includes descriptions of
the acales of various epeciea of flatfich and also an artificial
key for distinguishing and clas ifying thase qppciec of Hetero=
goma ta, according to their scale characters. Another of Cockerell
papers (11) of.importancc gives some addi tional notea'on flatfish
scales and in his,introduction'he_says "y few years ago an eminent
European ichthyologist'cxpressed the opinion tbatvihe datailed
work on scales wag a waste of time, for scaid heia”We.baVe other

excellent characters on which to classify fishes, s0 why bother wit
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scalee?' Posseibly this particular suthority will never be
converted to lepidology, but I_do not believe anyone could spend

much time in the minute study of scalesg without becoming convinced
of thelr great value for purpgggg_gﬁ_lggntifiéation and_clagsifi-
cation". He then goes on to say that scalee, like all other
gtructures, vary and present characters of &ll degrees of signi-
ficance and stability; in the earlier work on scales some mis-
takes were made, because of poor judgement in thege matters. The
correct estimstion of the importance of particular scale characters
can only come with experience.

Cunningham in hie publication (16), Reptiles, Amphibiane and
Figshes, edited by him, says on page 361, "the scales of Teleostei

afford some_of the most important gspecific characters and these

characters exhibit continuousg variationg."

Taylor's paper (45) has been found of great value as a
guide to literature, and those papers of earlier authors dealing
more specifically with taxonomy were eésiiy picked out as bhie
1i terature was reviewed under definite hesadings, one of which
wae clagesificetion. His paper is the more interssting because
of a new theory advanced as regards the function and origin of
radii. His conclusion, if established will eitherlnegative
or very materially change systems of clagsification in which radii
are employed as taxonomic characters. His conclusions on the
subject of classification of fish by meane of their scale char-
acterg are noteworthy. He holds that none of the charactere taken
separately has any value, but taken collectively they may be of
gsome uge. To his mind circuli eeem to be of some taxonomic value
because of their constant character.

Hutton (28) says "probably most people nowadays are aware
that the life-history of every fieh is indelibly written on
almost every single one of its gcales, but perhaps it is not so
generally known that each species of fish bas its own particular

type of scale." He gays later on in his paper that it must be
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noted, however, that the scales of fiah, which are olosely
related are’ often somewhat similar to one another. There ia a
'sort of family 1ikeness. - _ | |

 Milne's papers (35) and (36) were of the greateat aeeietance
and’ value as guides to-the technique of scale collection, examina-~
tion and photography. Thie author'e method of mounting_scaleav‘
between two glass alidea;in a dry:etate”haa,been‘followed in
" the preeent'study.‘ In the gecond peper (36) cited “the following
;etatement appeara.;-"Ae a general rule fiah belonging to the

game genus possess scales similar in type, but the rule has.
~many exceptiona and though genus,and even family, may be gueeeed
at from the appearance of a scale, no reliance can be placed on
identification by thie method."

Peabody (38) working on’ the question of "identification and ,
classification of fiehes by their ecale," choee a group of fishes,
- the suborder Clupeoidei.. In thie group, beeides clearly delimited
.species, there ere certain apecies which have been claeaified,
now in one femily and then .in another by different taxonomiete.4
: An endeevour has been made to ascertain what light ‘on the re-
lationehip of the speciee could be derived from a. study of the
gcale-patterns, and to determine whether the ecales could help.
to . decmde the prOper~poeitione of esome of-the fiehea, the inde-
finite relationahipe of which had been shown by their numerous
»;changee from one femily to another.‘ The author drawa the general
conclueion that gcales heve a diaggoatic value and are digtinc-

Ctive of ami;ieg and Ze nera but not t not slwaye of gecie .~f Those
familiea which have been-clearly delimited by taxonomiste on

the evidence of the morphology of the entire fiah and have not

been subJected to subSequent changes of position by other workers,

exhibit definite scele charactere which diatinguieh ‘them from
other families. On the other hand, in those groupa, the gZenera .

" of which haVe been changed again and again by taxonomiete, the
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- scales reflect the indefinitenese of the. border 1ines. The author -

rigbtly points out that if scalee, convenient a8 tbey are for
study, can yield redulta similar to those obtained by the usual

" procesg, then their use in cases where the- whole fish ie not

_ conveniently at hand, or cannot be produced, ae in palaeontological

'work, is of 1mportance,
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2, DISCUSSION.

} In order thfacilitate'reféfence during the course of
discuseing the application of lepidological diagnostice to
" taxonomic 1déntification,-a_tabulation of tﬁe_cléééification

adopted in this paper will now be given. Thuss-

~ HETEROSOMATA.
I. PSETTOI‘IDAE- .

- (1). psettodes Bennett. |
h 1. Psettodes erumei {Schneider) - Thé‘Adalah;
I1. BOTHIDAE. | o |
A, PARALICHTHINAE.

(ii)» Pseudorhombus Bleeker,

2. Pseudorhombus arsius (Hamilton) - Large-
B , toothed Flounder,

3. Pseudorhombus natalensis, Gilchrist.,v

(111). Cztharoides Hubbs,

_ 4, Citharoides macrolepis(Gilchrzat) - Large-
- : “ o j Bcaled Floundex.

B. BOTHINAE.
_(iv) Arnoglossus Bleeker.,

S Arnoglossus capensis. Boulenger.- Cape Scalde
fiah.

6. Arnqglossus dalg;eishi (VOn Bonde) = Dal-
leish'e Flounder.v

7. Arnoglossua microphthalmua (Von Bonde).

(v). Engxgrosogon Gunther.

E gxgroaopon grandisQuama (Temmlnck and
, Schlegel)

9. g_gxprosopon natalensls, Regan.

(vi). Grossorhombua Regan.

10. Croesorhombus valde-rostratus (Alcock) -
_ Broad forehead Flounder,

"(vii). Bothus Rafinéequé.

11, Bothus pantherinﬁa (Ruppell) - Mo#tled
o o ' Flounder.
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(viii). Chascanopsetta Aleock,

12. Chascanopsetta ;_gubrig, Alcock.

(ix). eops Gunther. .

13, Laeops qwgromaculatus, Von. Bonde.

':14. Lanps_natalensis,-Norman.

'ls,vgaeops pectoralis (Von Bonde).

11I, PLEURONECTIDAE.
A. POFCIIOPSETTINAE.

(x)a‘PbecildpSetta'Gunthér,}»

16. poecilopsetta natalensis, Norman.

(xi). Marlezelia Fowler.

17, Farleyella bicolorata (Von Bonde) - Blue~
, green Flounder.

B, P ARALICHTHOD; NAE.
(xii). Parelichthodes Gilehrist.

18. Paralichthodes algoensls. Gilchnst. '

e SAMARINAB.
(xiii); Samaris Gray.

.19~-Samar18 ornatus, VOn Bonde - Crested Flound-
- . : €r,

"--20;'§ggaris-de;§gpensis, VbnlBOndé.
IV. SOLEIDAE. o o .
A. SOIEINAE.,
a, Soleinag.

(x1v). Synag}urxchthys Chabvanaud.

21, Synapturichthye kleini variolosa (Kner) -
Black-ﬁnned Sole, Cape SOJ.e.

(xv} Austroglosaus Regan.

22. Austroglossus pectora;za (Kaup) = East
~ Coast Sole, Agulhas Bank Sole.

23. Austroglossus microlepis (Bleeker) - Small-
scaled Sole, Dassen Island Sole,
West Coast Sole, Super Sole.

(xvi). Barnardichthx_ Chabanaud.

24. Bargardlchtgxs fulvomarginata (Gilehrist) -

Yellow-marglned Sole.,

(xvzi) guenselia Jordan and Goss.

25, Qpensella ocellata (Linnaeus) - Ocellate
. . - . SOle-
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(xviii). Dicologogloasa Chabanaud.

26. chologcglossa cuneata (Horeau) -’Blunt—
. , _ ncsed Sole._

'(kix)‘ Solea QuenBe1.

'27.!Solea bleekeri, Bouléngerv~ Bleeker's Sole,

{xx), anaptura cantor.

28. _yn_ptura marginata. Boulenger - %hite-
~ marglned Sole.

(xx1 ). zebrias Jordan and Shyder.-
Subgenue Pseudaesopia Chabanauda

29. ebrias(PBeudaesopialregan (Gzlehrlst) -

Regan's Double-banded Sole, .

(xxil) Coryphaesopla Chabanaud."

| 30. Corzghaesoaia cornuta barnardl. Chabanaud ~
: . Hormed or Single banded Sole. S

~b. Achirina.n _
(xxiii). Achlrue Lacepede

: 51. Achirus marmoratus, Lacepede.

e Heteromycterina.

(xxiv). Heteromggteris Kaup.

32._Heteromycterla:capensis._Kaup.'

V. CYNOGLOSSIDAE.

(xxv). Symphurus Rafinesque..
33. Symphurns variegatus (Gllchriat)

34, Symphurus strictus, Gilbert, o

~ 35. Symghurus ocellatus, Von_Bopde;

}(Xxvi).'Cynogloasusjﬁamilton;_'

56;'Cyn0glossus'1ida, Bleeker.

- 37. Cynoglossus durbanens;s, Regan;

58. Cynoglossus gjlchristi Ogilby,

_59. Cynoglossus hunterl, Von Bonde,

~-(xxv1i) Arelza Kaup.

40, Arelia attenuata (Gzlchrist)

(xxviii). Trulla Kaup."'

_ 4la Trulla capensis, ‘Kaup = Sand Sole. .

42, Trulla microphthalmus(Von Bonde)

(xxix). Areliscus Jordan and Snyder.
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43, Areliscus marleyi (Regan).

44, Areliscus ecaudatusv(Giléhriét).

(xxx). Paraplagusia Bleeker.

45. Paraplagusis marmorata, Bleeker,

PSTTTODiDAE.

‘The "primitively ctenoid“ character —'the flnely crenu-

lated posterior margzns and rzdge-like ornamentation of -the

posterzor field - of the scales of Psettodes erumei immediately
distznguishes thls aole representative of the genus and family
;_in SOuth'Afrlcan waters from all othgr-specieschcurrlng in
this zoo- geographlcal area, - ‘ o |

- BOTHIDAI‘.

The famlly Bothidae is represented by 14 speciea in
_South Lfrican seas in'all of which the common;characteristic'
of'é&éioid scales*on'the'blind side is found. On the ocular side
“the scales may be elther ctenomd or cycloid The 3 speciea of
the subfamily Paralichthinae have ctenoia scalee on the ocular
side and cycloid Bcales on the blind side. ‘The subfamily |
Bothinae includes 11 sPecies, of these 6 have ctenoxd ocular
'side scales and cyc101d bllnd 91de scales, and 5 have cycloid
scales on both sldes.

The genera-Pseudorhomhus'and cithafoidés are readily

separated from each other by the moderately-sized.adherent
scales of the former as compared with the large, declduoua
scales of the~latter. The 2 South african representatives of

‘the genus Pseudorhombus approximate one another very closely

morphologlcally and thlE close relatlonship is borne out by :
.the scale~- characters. The scales are very sxmilar in most
respects, but. the triangular poeteriorifield and well-formed )
'accessory spines of ocularvside'ecaleé of'P;a:éius, are
charaqterietically?differen£ from thé narrow band-like pbsteridr

field and minute almost rudimentary aécegsory epines of P.natal-

ensis. C.magrolepis is easily recognisable by the bifurcates

Y- or T-shaped muciferous canals of its lgteral line Scales.'>
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Those genera of Bothinae with ctenbid scales on the ocular

side are distinguishable‘from the geners 1n Paralichthinaeiby

the arrangement of the spines of the poeterior flEldB. In Para-
lichthinae the spinee ehow a regular and dlatinct alternate
arrangement into‘major and minor eeries, whereas in Bothinae
the spines are aiwaye arraﬁged as a eiﬁgle;vmbre or'ieee homo~
_geneous; marg1nal geries with a few (variable in number) irre—
~gularly dl&poeed acoeseory ap1nee. The genera of Bothznae in-
- ecluding species with ctenoid scales on the ocular smde'are

Arnogloeeus, gyprosopon. Croesorhombue. and Bothue.

. Noxrman (1934, p.199) remarks on the strikzng simzlarxty

between the ecalee of Croseorhombua ‘and Psettina (a genue not

represented in South,Airican weters), end considers the poesibili-

.ty of uniting thesevtwo genere‘for'that‘reason.'He expresses the
optnion that due to the marked differences in the {riterorbital
region found in ihe,abovevtwo'gehera, this does not seem ad-
visable, eiﬁce the'loéicelloutcome'would-mean the union of

'Arnogldesne and Engxétoedpen. The interorbital‘reéiOne of the

laet-mentioned‘;wolgenera also ehow coneiderabie differences

B however, . yet theirfecalee are strikingly eimilar in many eeepects.
On the basis of 1ep1dological dlagnoetics we have the following

cloee relationehipes-

Arnoglossue - Engyproeopon

Croeeorhomhue «- Poettina,

whereae on the basis. of the morphology of the interorbital T~

gions the close relationeh1pe are as follows«-

: Arnogloesue - Psettina

Croseorhombus -=- Bn ggprosogon. .
‘ If the first arrangement is adopted the Arnogloeeue - B ngypro-

eogon group comprises no less than 89 recognised species and

the crossorhombus'-- Tsettina group 5 recogniaed epecies. In

the case of the second arrangement the Arnoglossus -- Psettina

. group includes 27 recognised species and:the.Croesorhombue‘--_’

Engxgroeogon'group 17 recognised species. A union on either.
basis would result in thevformation.of rather cumbersome and

 somewhat heterogeneous groups, and it would seem therefore that
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the retention of‘four separate'generafis'deeirable;

The 3 genera represented in South African waters are there-
fore readily dletinguiehable by utllising the morphology of the
nrlnterorbital region and the scale characters as - complementary
diagnostic features.‘ | o

The genua Arnogloseue is repreeented by K] species, and of

these the ecalee of A.cageneis and A, dalgleishl are “apparently"

very oimalar (only a few 1atera1 line scales from the latter
epeciee were available). In the latter epeczes the pOSteriorr
part of the'muciferous canal appears as a U~-shaped Jndentat1on'
in the poeterior maréin_of~ite lateral line scales, whereas in

_ the former this characteristic is not found. A.microphthalmus

‘.'has_Cycloidnscalee on Yoth sides of the body and thereforcicannot

be confused with either of the foregoing‘Speciesa Norman (1934

';'p 197), . although placrng ‘this opecies in the genuo Arnogloseue,

:_notes that thlS placement is provisional and that only the type-
'15peczmen is known. The sPeiee was orlginally identifled as a

N eope by Von Bonde (1922). and on. comparison of the scale-
characters of this epecies with those of the 3 recognlsed epeciee
“‘ of Laeogo found in South African seae, the Bimilarity is so '
strlklng (Vlde Plate v, flg.13 and Plate VI, flgs 83 24, and 25)
 that I am convinced further work on aadltxonal material will
jvdemonetrate the validlty of Von Bonde'e identzfioatlon. However,
in the absence of adequate materzal. and due to the fact that |

‘the firet two dorsal rays in A.mlcrOphthalmus are not separated

- off by anvlnterSpace from the remalnder ofgthe fln.oae is gene~.'

rally the case in Laeogo (not found in L.nigromaculatue, 1t mey

be noted), in this paper I adhere to the provisional placement

. of the>spec1es in the genus Arnogloseus in deference to Nbrman's
-Opinlon. o ._' | _

The 2 Speciea cf EngypTQSOpon fcund in South African seas
show very close morphological relationshipo and in conformity '

with thisathe ecales are very similer,;n most respecte. The ‘main
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vdistingulshing lepidologlcal features are the following H muci~
ferous canal of lateral line scales medianly symmetrrcal in |
B, atalenaie, uneymmetrlcal - coursing obliquely acrose the
ecale from the ventral posterior angle towards the doreal

lateral field - in E.grandrsquama, scales more elongate (longer

than broad), radii usually fewer in number, and spines usually
" fewer in number in the-former than in the latter‘

The ctenoid elemente of ocular eide ecales of the eole

' representative of the genue Croseorhombua occurring in South |
1Afr1can waters are so. drstlnctive - single marglnal eeries of
very long, almost frlamcntous spines - that the epecies ie
immediately identlfied without possibility of error.

The scales of the single species of Bothue are.readily
dietingurehable from those of all the Sp&CleS in the genera of
Bothinae prev1ou31y dealt w1th, in that they are atrongly ade .
: herent. much Smaller 1n eize, and the epinee of ocular side |
.ecales are much stouter, more robust and more blunt-pointed.

"The two wholly Cy0101d genera of Bothlnae are easily

separated by their scale-characters; The ecales of Chascanopeetta,

represented by a single epecieo, C. lugubrie, are very minute,,

 very thrn and delicate, the c1rcu11 reletively few in number,}
and the radii not merely confzned to the anterror field dut N
also preeent in the major portions of the lateral fields. The
iscales of»LaeoEs ’ represented'by 3 speczes-in-South Afrlcan-
seas, are small, but in prOportlon much larger than thoee of

Chascanopsetta, circuli much more numerous and cloeer—Spaced..

and the radil confined to the anterior field. The 3 BpECIGS of
Laeops are not easrly dietrngulehable eolely by their acale-
'characters, and identrfrcation baeed on the scales from any one
gpecies, when BCalBS from the other two species are not.available
et'the same time for detailed compariéon,'is-qoite unrelieble.
Even when edequeﬁeuoeaieesamplee are_at,haod.from all three
.speciee,’identificaiione_baaed.Solely;on'soaleecoerecters can'
only be made‘wirh.reserVatioos. Thejlepidological‘variatiohe

- to be found in_aﬁy one speciée are often-wider*than the_epeci-

)
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fie dlfferences.-At thelr maximum the specific distznctiona

" econsist of the following- nunmber, Spacing, dlvergence and later-

'al spread of the radii « l,nigromaculatus, 16-20, moderately=

spaced, divergent with small lateral spread; Lsnatalénsis. 20

24, clos¢r-set than in the previous epedies, éﬁbparallel with

ﬁegiigiblejlateral.spread;'L.pectoralis, 24523,-modefately-3paced |
as in the first-mentioned apecieé, with small but greater lateral ‘
.spréad_than in that §pecies;'form of the interradial circuli = 1
~ more or less straight ih the first'two species; slightly'curved,
towards the posterior aspect of the scale in the ‘last species.,

PﬁEURON"CTIDAE.

Three Subfamllzes of the famlly are represented in the
South African area, Poecllopsettinae by -2 genera, each w:th a ;
»azngle.Speczes, Para11chthodinae (a subfamily with a single
| mcnospecific genus)."andISamarinée by'a'single'gehus containing
2 epecies. The genera in Poecilopsettinae have ctenoid ocular
- side scales and cyclold blind side scalea, as in some generg of
the subfamilies Paralichthinae and Bothinae of the famlly
_Bothidae, ut are readily separated from the latter by the. shape

of,the_interradial circuli. ‘which are markedly bent_anteriorly

in the form of“average'curﬁes“, The genera gpedildpsetta and
Marleyella show closé relationships morphologically and this
approximation is borne out in the lepidology. The South African

species may be diétingﬁished by the,following‘sbéle—character-

istics howevers- .

P natélensis. : ' o a M. bicolorata.

Anterior length 78-827 of .Ant 1. 72-75” of total 1.
- total 1. ‘ ‘ .
v,Ant br 60-657 of ant.l. Ant.br;75~80% of ‘ant.l,
Post. br.124¢1287 of ant.br. Post.br.110-1157 of ant.br.
Focus rather large._, - Focus very small.,
Radii 8=-12, ' Radii 6-8, '

Spines 4=67 of total 1.,in  Spines 6-84 of total 1.,in
4 major and 4 minor series 5 major and 5 minor series
, medlanly. - . : medianly.

Scalee of Paralichthodes cycloid on both sides of body.

but readily distlnguishable from scales of wholly cyclo;d genera
" of Bothinae by the very much closer-set, crowded circulis

In the genus Samaris the scales are ctenoid on both sides




- of the body, more‘strongly ctenoid on the ocular side than on
the blind side. The 2 South African species of Samaris have
fairly similar scalee but are easily 5pecifically identified:

by the fact that the'ocular»side'ECales’of S.delagoensis are

much more strongly ctenoid ‘than the ocular Blde scales of S.
ornatus. | |
| sccmmz. | |

" The famzly is represented in South Afrioan waters by 11
genera, 10 of ‘which have each a single specific representative’
and the remeznlng.genus inoludlng 3_9pec1es.,These,12 Sole
~ species have a common lepidological characteristic which 48
'dlstinctive of thls family as occurring in the South African
area, viz., the lateral lzne scales are. very much smaller than
the other scalea, pearfshaped or.egg-shapedb»andoalmoat com-
' plefely'or eﬁtirely'hidden’by‘and underneath the scales of the
rowﬁ.adjacently dorsal and ventrai to-the=lateral‘lihe. _ |

ALl the.Species have cteﬁoid’ocuiar:end oliccvsidé scaiee,-
but in.a'few species isoleted.Cycloid ecalee may oe foucd on.
the blind side. -

The genera which can most readlly be identlfled by reason
of a single'distinctive_lepidological oharacterlstic,‘or two
eﬁch-charaoters in combination, are the following:-

vAusﬁroglossus is at once’reoognised by'the longitudinal and'_~

confused interradial circuli, chologoglossa by ‘the minute,

sem101rcular, poatcriorly~directed crenulatlona lnto which the
‘ 1nterradial cireculi are interrupted ggenselia'by the persistent
prolongat;on of the median spine of the posterior field and the

perforated lateral llne lcales, the perforation being very

closerto the poeterlor margin. ggrnardichthx_ by_the_uncommonlyv
'r0bust Spihec in both ocular and blind side seales;‘Zebriaa.by
the excemsnan‘y Beautifui' pattern presented by the ctenoid
velemente, which are particularly regular in their alternate
'arrangement. long. stralght~margined, and very sharp~ poxnted,

and by. ‘the . perforated lateral line scales, the perforation

being somewhat,removed from the posterior marging CoryphéeBOp;g




197

by the very weak,‘éoﬁewhét irregulafly~dia§osed'spinesiof-the
posterior field ihiboth‘dcular and'ﬁlind'sidé scalesd; and
 éphirus‘by thé'tﬁin. délicaté;ffrégile“adaleé and obscure;
rather 1rregu1ar1y-diapoeed, aomewhat rudimentary spines group-
ed in a triangular median patch in the posterior field of ocularv

and blind side scales.

synapturichthya and S na tura,laa the generic nomenclature
'91gnifies, are morphologically aomewhat closely related, and
the secales . show similar.approximation. However, the radii in .
“the former are alwaya very much more numerous (24-50) than in
the 1atter (10~14T, the poaterlor field of ocular szde séales
1n the former entirely covered with 5pines, but small lateral
areas of the posterior field of the same.seales~1nrthe latter
free of Spines, in the former spines ahort (9 1279 of total
iength of scale) and elender, but longer (14-92¢ of total
1ength of scale) and . robust in the latter. in both genera the‘
’.-interradial circuli are. interrupted into lrregular, minute,
:sharp«pointed peaks directed anteriorly»(alao found in Qg_gr
éelia) The robuét epines of anagtura may be confﬁsedIWith

those of Barnardichthys, but the former never has more than a

few rudimentary medlanly-placed Spines in blind side scales,
uhereaa the latter is almost as strongly cten01d on the blind
side as on the ocular side. In addition the interradial circuld |
of ‘the 1atter are entire and evenly curved anteriorly. S

In Various respects the scales of -Solen and Heteromycteris )

are EOmewhat~Bimilar,‘but specific identlty are readily deter-
mined. The typical well-marked rectangular form of the sc?lea

. of Solea is distinctive 88 compared wmth the well—rounded oval

form of the Bcales of Heteromycte:;g - anterior and lateral
margins.straight with narrowly*rounded'anteriﬁr ahgies in the '
former,-and convex anteriar and lateral margins thh widely

_ rounded anterior anglea in the latter.‘

To return to:the genus Austroglossus,'the scale—characters.

of the 2 Species 1n this genus show cloB€ approximatlon in cons

formzty with the close morphological relationship. hevertheless,
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the very small size of the scales in proportion to the body~size

of A.microlepisa(theAspecific name speaks for itself), compared

with the much larger scales in prOportion to the body-size of

-'A pectoralis, ensures recognitlon of. apeczflc zdentity with ease,

| GYNOGLOSSIDAR.

The family is»fepresented in SOuthJAfrican waters by 6
genera comprising: 13 Speciea. All 13 SpEClEE have a common lepi-
dological characterietic whlch is dlstlnctlve ‘of this family as
- occurring in the South African area,'viz., the apices of the

‘acute-angled interradial cl;culi are produced into somewhat
-. irregular but well-deflned crenulations ‘which may either be
_sharp-polnted_or blunt-pointed,(Vide.Textffigs.37,39,41,43,44;
46,4%,49,51,53,54,56,and 58. ). | . |

The genera Sympharusﬁand Paraplqgusia~hate sharp-pbinted

: Cynoglossus, Arelia. Trulla, and, Arelxacue with blunt-pointed
>crenu1ations. | | o

Symchurus is at once distinguished from Paraplagusia by

crenulations. and are thereby separated off from the genera

the number.of radii élféw in.the former (3411) ahd nume rous in

‘the latter (‘8—42), ‘and the number of ocular side ctenoid ele-

ments in the marg1na1 series - 11- 19 in thg former and 24- 28 in

' the latter. o o | |
Sxmghurus is represented by 3 apec1ea in the South African

area‘and these.are.not very readlly specifically jdentified solew

1ytby-their'scale-chaiécters. Variétioné in any'one Species may

- show a8 much dlvergence as that found between the 3 Species. At

their maximum divergenee certain scale-characters may be used

" for distinguishing the 3 species, however, €s8es

"Radii(No).Spines(No). : . _ .
S.variegatus. 5~6 12«14 15-21% of total 1.0f scale.

S.strictus. 3-5  11-13 15«17 of total l.of scale,
S.ocellatus. 7-11 15-19  12-14% of total l.of scale.

From the above table 1t is obvious that S.ocellatus' is

fairly'readily'separéted off from the other 2 species, but S,
Variegatusiand S.5trictus are easily confuséd;However, scale-

characters of some value in distinguishing between these two
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species are thé fdllowing:é in g,variegatuS'the>blind side scales

are slightly Smaller‘or equal in”sizé to the dcular side scales,
‘have 6-9 radiz and 5~7 apines in the marglnal seriea, in S.
’astrictus the bllnd 81de scales are larger than the ocular side
scales, have 8-10 radii and 9=~ 11 8p1nes in the marglnal series.
Arelia is_recognzsed byvthg_following characte:istics -
ctenoiﬁ on 6cular éide énd éycloid on“blind'side, muciferous
canal of 1ateral 11ne scales funnel shaped. Trulla is likewzsel

separated off by the fact that the scalea are strongly ctenoid

- on the ocular sxde but. weakly ctenoid and cycloid on the blznd

| side, mucxferous canal be1ng'of even.w;dth>throughout 1ts_length.

dynoglossus and Areliscts-have‘Btrongly'ctenoid.scaleé oﬁ7both‘r

éidés 6? the'bbdy_(exceﬁt C;huhtezi ; se§ beldw), and are ét'firsi

sight perhaps ﬁotvso eaéily separated, but cértain'écélé-chaiact-

€rs are distinctive,‘e.g., ctenoid elements (spines)_always°

longer but fewer 1n the former (7«14“ ofPtoté1'1éngih of scalé,'v

and 14- 30) than in the 1atter (5 ?7 of total length of scale,

and. 30~58) the muciferous Canal of lateral line scales ia

;short and narrow in the former but 1ong and ‘narrow in the 1atter.-
' gnoglossus is represented by 4 species, 3 have ctenoid

oculér and bllnd s1de scales and 1, C.hunteri, is ctenoid on the

ocular side and cy0101d on the blind side, a’ 9pe01fic dxstlnguaeh-

'1ng character. C hunteri cannot be confused with A.attenuata,

 T.capensis, or T.microphthalmus (the last two 8pe01es have fair

numbers of cycloid scales on their blind sides) for the following

'reaeona-ﬁ A(attenuata has funnel-shaped muclferous canals in its

' lateral llne scales, and both radii and ctenoid elementa are
more nume rous (radzi 45-50 as compared with’ 18-30, Spines 32-36

in C6mparison with 14-16) T.capensis and T.micronhthalmus have

1arge numbers of weakly ctenomd scales on their blind sxdes, and
both radli and cten01d elementa are more numerous ( ad11 55-40
and 95 30 resPectlvely compared to 18-20, SplneB 24- 52 and 16 20
respectlvely,compared to_l4~16); The 3 wholly ctenoid epeciea
vcf'cxnogloesua’are not sovreadily distinguishabié solely“bﬁ_their

scale~characters, and variations in any one species may be as
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wide as inter-speciflc dlvergence. Certaln scale-charactero are
fairly distinctive and at thelr maxima can be used for specific
iidentlflcatlon, €alsy | |

Radll(No). Splnes(No) Soznes(Length).

C.lida. | 25-30  24-30  7-8% of total 1.of scale,
C.durbanensis, 33«43 - 20«24 - 10~14% of total l.o0f scale.
C.gilchristi. 42-44 ° 22-26 = 8-10% of total l.of scale.

'The'z Speoies of Trulla found in South African WQters are

fairly easily Spélelcally identified by thelr scale—characters -

T. capen31s has 55-40 radii and ?4 32 Spines in the marginal pro-

- Jjecting series, Whereas.ln T.microphthalmus the_numbers are as

follows:- radii 25-30," spines (marginal series) 16-20.
'The'genusoAreliscuévis represeﬁted'by 2 speciea_Which are
fairly easily separated - A.marleyi has a-larger number (34-38)

_ ofvSpines marginally than A.ecaudatus (30); in the former the

poeteriof field of blind‘éide scales is reduced'in size;'the
B spines fewer (19-22) but longer than in ocular ezde ecales, where-
gas in the latter, although the posterlor field is reduced in. 51ze,'
‘7the sPines are not reduced in number, often belng more numerous.
(up to 35), but are shorter than ‘those of ocular side ‘scales., |

GFNERAL CONCLUSIONS.

Scale—characters are of oonsxderable value in relation to
identification and are distinctive of families and genera but
fnot always of Speczes Wamzllee and genera shOW1ng close re-
1ationsh1ps with respect to general morphological features re-' o
veal approx1mating 1ep1dolog1cal characterlstics, and convereely
 divergence in general morphology is accompanled by dlstinctlve
. divergent scale- patterns. _ |
| ‘j Lepidological dzagnostzcs, in many 1nstances, are solely
suffxclent for 1dent1ficatlon and olasezflcation of families,
genera_and species, but in as many 1nstances are not,adeQuate
in'theméelvee'for disfinguishing speoiés. In the 1at£er ceses'
scaleucharacters w111 however asslat materially 1f utzliaed 88
vcomplementary to general morphology 1n determining doubtful Te-
lationshlps and identzties.‘. |

The ICpidological characteristlcs of isolated scales from




unknown or unspeszled body locatione are of greater or less
dlagnostic Value in accordanoe with the dlstinctzveness or other-
wise of those-characterlstlcs. To be of maximum value therefore,
adequate and definite ‘scale materzal must be avallable, and the
scale-characters determlned must be viewed and utllised as a
morphological whole." | |

Slnce therefore scales can yield results similar to those

procured by normal morphologiCal means and are so convenlent for

study, lepidology is of considerable 1mportance at all tlmes and

”-partlcularly when the»whole fish is not ayaxlable or cannot be

produced{
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PLATE I.

Microprojection tracing (Edinger Apparatue) of a typical

flatfish gcale - in this instance from the pectoral region of the
ocular gside of Bothues pantherinus (Rlipp.) -« to illustrate the lepi-
dologlcal terzinology used 1n this paper.. ,

AF. - Anterior field; PF. -‘Poeterior field; LF.- Lateral

field; Sp.~-Spineg; R.-Radlue(Radii), —Clrculue(Circuli), A.-Annulus
(Annuli), F.-Focus; P.-Periphery or Margln. : '

Fig' 1-

'Fig.2
Fiz.3.

. Fig.4.
Fig.So

Fig.6.

Fng‘?e:
Fig.8
Fig.9.

 Fig.10.
Figollo

Fig.12.

Fig.13..

Fig.14.

Fig.15-
Fiz.16.

: scale. X 41.(From a epec1men 463 mm. in length in the

PLATE II.

Psettodes erumeis: View of poeterlor field of ocular gide

T s

A

OAQMUE Collect.s )
Peettodes erumei: View of pooterior field of blind side
scale. x 41. (Same specimen as Fig. 1.).
Pgseudorhombue arsiug: View of posterior section of ocular
gide ecale. x 41. (From a gspecimen of Pgeudorhombus
ruggellii (Gray), 145 mm. in length, in the F.S.Div.Collect.).
Peeudorhombug ersiug: View of poesterior section of blind
fide scale. 41. (Same specimen ss Fig. 3.).
Peeudorhombus_natalengig: View of postericr part of' ocular
gide scale. x 41. From a gpecimen 135 mm. in length
in the F.S.Div.Collect.).
Pgeudorhombus natalensig: View of poatc1ior ha}f of bllnd
side QCale. x 41, ZSame specimen ae Fiz.6 o)

PLATE‘III:

;Citharoidee macrolepig: View of portion of posterior field

of ocular gide ecale. x 41. (From the type specimen

Arnozlosgug macrolepis, uilcb., 192 mm. in 1ength, in the
S.A. sus. Collect.). :
Citharoides macrolepig: View of portion of posterior sec-

“tion of blind eide scale. x 41, (Same apecimen as Fig., 7).
Arnoxlossus capengig: View of posterior part of ocular gide

‘scale. x 41. . (From a specimen 60 mm. in length in the

F.5.Div. Collect.).
Arnozlossus capensig: View of posterior fie]d of blind
gide egcale. x 41. (Same epecimen as Fig. 9.).

Arnoglosgus dalgleishi: View of posterior section of

‘lateral llne scale from ocular side. x 41. (Irom the

paratype epecimen, 155 mm. in length, in the British Museum)
Arnozlosgus dslxleigshi: View of anterior field of scale

 portrayed in big 11.x 41. (Same specimen as Fig.l1ll.).

| PLATEIV‘:

Arpozlosgus microphthalmug: Typicel ocular side gcale.

x 41, From the type specimen Laeops micronhtbal_gg

Von Bonde, 135 mm. in length, in the British Mus. Collect. )
Engyprogopon zrandigquams: View of posterior part of

“ocular side scale. x 41l. (From a specimen of Scaeopse

gx_ndigguama (Te & So)y 79 mm. in length, in the F.S5. Div.

“Collect.

Engxprocop on grsndisquama: View of posterior part of blind
clde scale. X 41. (Same specimen as Fig. 14.).

knzyprosopon natalensig: View of regenerated ecale from

~ocular side. x 41. (From a specimon 55 mm. in length in



Fig.17.

Fig.18.
Fig.19.
Fig.20.

Fig.21.

Fig 22.
Figz.23.
Fig.24.
Fig.25.

Fig.26.

Fig.27.

Fig.28.
Fig.29.
Fig.30.
Figo3lo

Fig.32.
Fig.33.

Fig.34.

I\
4
&

~-

Egyprosopon natelengis: View of posterior half of blind
gide scale. x 41.(Same specimen as Fig. 16).

PLATE V.

Crossornombus _g;de-ro gtratug: View of portion of posterior
field of ocular side scale. x 41. (From a specimen of

Croggorhombus dimorphus (Gilch.) 155 mm. in length, in the
F.5.Div.Collect.)

Crosgorhombug valde-rogtratug: View of portien of posterior
field of blind side scale. x 41. (Same specimen as Fig. 18).
Bothus pantherinug: Typical ocular side scale. x 75. (From
a specimen of Platophrys pantherinug (Rupp.), 121 mm. in
length, in the F.S.Div.Collect.) _

Bothus pantherinug: Typical blind eide ecale. x 75.
gpecimen ag Fig. 20,)

(Same

PLATE VI,

Chagscanopsetta luzubrig: Typical ocular gide gcale. x 41.
(From a specimen of Chegcanopgetta zilchristi Von Bonde,
190 mm. in length, in the F.S.Div.Collect,)

Laeops nigromaculatus: Typical ocular gide escale. x 41.

(From a gspecimen 178 mm. in length in the Bri-t.Mdus.Collect.)

Laeope natalensis: Typical ocular side scale. x 41. (From

a ppecimen of Lambdopgetta kitsharae (non Smith and Pope)

Von Bonde, 135 mm. in length in tbe F.S. Div. Collect. ?

laeops pectoralig: Typlcal ocular side scasle. x 37.

(From g specimen of Lambdopsetta pectorag1? Von Bonde,

130 mm. in length, in the F.5.Div.Collect.

Poecilopgetta natalengig: View of posterior part of

ocular side gcale. x 41. (From a gpecimen of Limanda
beanii (non Goode) Von Bonde, 173 mm. in length, in the

F.S5. Div. Collect.).

Poecilopsetts natalengig: View of posterior field of blind
side scale. x 41. (Same specimen as Fig. 26.)

PLATE VII.

Marleyells bicolora%g: View of posterior field of ocular
side egcale. x 41. (From & specimen of Poecilopgetts -
bicolorata Von Bonde, 183 mm. in length, in the F.S5.Div.
Collect. '

Marleyella bicolorata Tgpical blind eide scale. x 37.
{Same specimen as Fig. 2

Paralichthodes alzoensig:
ocular gide gcales x 41.
in the F.S.Div. Collect.)

View of posterior section of
(From a apecimen 314 mm. in lengt

Samaris ornatus: Typical ocular gide scale. x 24. (From
the type specimen 103 mm. in length in the Brit. HMus.
Collect.)

Samaris ornatus: pical blind side scale. x 24. (Same
specimen ag Fig. Slg

Samarig delagoensig: Typical ocular side scale. x 37.

(From the type specimen 134 mm. in length in the F.S.Div.
Collect.) |

Samarig delasgoengis: Typical blind eide scale. x 37.
(Same specimen ag Fig. 33.)

'



Fig.35.

~ Synepturs melapnoptera Gilch., 83 mm. in length, in the

Fig.36.
Fig.37.

Fig.38.
Fig.29.

Fig.40.

Fig.41.

Fig.42.

Fig.43a.'

Fig.44.

Fig.45.

Fig.46.

Fig.47.
Fig.48.

Fig.49.
Fig.50.

Fig.51.

Fig. 52.

of blind side scale

‘blind side scale. x 41. (Same specimen as Fig. 44).

‘Quengelia ocellata: View of posterior part of ocular side

- gide sc5le.

PLATE VIII.

gggapturidhthys kleini variologa: View of posterior half
of ocular side scale. x 41. (From the type specimen,

S.A.Hus. Collect.).

Synapturichthys kleini variolosa: Typical blind side
ecale. x 41. (Same specimen as Fig. 35).
Solea bleckeri: Typical ocular eide scale. 'x 41. (From
a gpecimen of Solea turbynei Gileh.,120 mm. in length, in
the FoS.DiV.COllect') 4 )
Solea bleekerit: Typical blind eide escale.
Specimenias Fig, 37).

napturichthys kleini vario;o§g: View of posterior field
S%focular gide scale. x 41. rom & specimgn of Soleg
capengis Gilch.,257 mm. in length, in the F.S8.Div. Collect).
Synapturichtbys kleini varioclosa: View of posterior field
x.41. (Same specimenae Fig.39.)

x 41. (Same

PLATE IX.

Austrozlossug pectoralig: View of poeterior half of ocular
gide gcale. x 41,(From & specimen 120 mm. in length in

the FéScDiVaCOllGCt). ,' '

Austrozlossus pectoralig: Typical blind side scale. x 41.
(Same specimen as Fig, 41). ‘
Austroglossus microlepig: View of pocterior third of ,
ocular side scale. x 41. (From a specimen 475 mm. in length
in the F,5.Div.Collect.) : '
Austroglossus microlepig: View of posterior third of blind
gside scale. x 41. (Same specimen as Fiz. 43a.).
Barpnardichthys fulvomarginata: View of posterior field

of ocular gide ecale. x 41. (From the type specimen

Solea fulvomarzinats Gilch.,. 246 mm. in length, in the S.A.
Mus. Collect.) .

Barnardichthys fulvomarginata: View of posterior field of

PLATE X.

scale. x 41. (from the type specimen Solea quadriogellata
Von Bonde, 108 mm. in length, in the F.S5. Dive Collect.
Quenselis ocellata: View of posterior part of blind side
gcale. x 41. (Same specimen as Fig. 46).

Dicolozoglossa cuneata: View of posterior field of ocular
side ecale. x 41l. (From the type specimen Solea cleverleyi
Gileh.,257 mme in length, in the S.A. Kus. Collect.)
Dicolozoglogea cuneata: View of posterior field of blind.
gide scale. x 41. (Same gpecimen as Fig. 48).

Synsptura marginata: View of posterior field of ocular

x 41, From a specimen of Synaptura cilista
Gilch.,211 mm. in length, in the F.5.Div. Collect.)
Synaptura marginate: View of posterior field of blind side
scale. x 41. (Same specimen as Fig. 50).

PLATE XI.

Synaptura marginata: Typical ocular side scale. x 41. (From
the type specimen Synaptura barnardi Smith, 86 mm. in length
in the Albany Mus. Collect.).




Fig.53. SQyneptura msrzinata: Typical blind side scale.x 41. (Same

~ epecimen as Fig. 52.). , -
Fig.54. Zebrias (Pseudaesopia)regzspi: View of posterior field of
- . ocular gide scale. x 41. (From a specimen of Zebriag

' regani (Gileh.), 144 mm. in length, in the F.S.Div.Collect.).
Fig.55. Zebrias (Pgseudasesopia) regani: View of posterior field of
.. blind side scale. x 41. (Same specimen as Fig. 54.).
Fig.56. Coryphaesopia cornuta bsrnardi: View of posterior half of
oculer side scale. X 41. (From a specimen of Aegopia
cornuta Kaup, 136 mm. in length, in the F,S.Div.Collect.).
Flg.57. Coryphaesopia cornuts barnardi: View of posterior half of
blind side scale. x 41. (Same specimen as Fig. 56).

PLATE XII.

Fig. 58. Achirus marmoratus: View of poeterior third of ocular side
' scale. x 41. (from a specimen of Pardachirus marmorstug
(Lacep.),y, 260 mm. in length, in the F.S5.Div.Collect,).

Figz.69. Achirue marmoratug: View of posterior half of blind eside
gscale. x 41.(Same gpecimen as Fig. 58).

F12.60, BHeteromycteris capensig: View of posterior section of
ocular gide scale. x 41. (From a specimen of Achirus
capengies Blgr.,107 mm. in length, in the F.S.Div.Collect.).

Fig.61l. Heteromycteris capengig: Typical blind side scale. x 48.

v (Same specimen as Fig. 60C).. . L

Fig.62. §gymphurug variegatug: Typical ocular side escale. -x 41.
: (From a specimen 85 mm. in length in the F.$.Div.Collect.).

Fiz.63. Symphurus variezatus: Typical blind side scale. x 4l. (Same

: * epecimen ag Fig. 62). ' o ' . '

PLATE XTII.

Fig.64. @gymphurus strictug: View of posterior two-thirds of ocular
' . side ecale. x 41. (From a specimen (length?) in the
Brit.Mus.Collect.) o
Fiz.65. Symphurus strictue: Typical regenerated blind sgide acale.
~ x 41. (Same gpecimen as Fig. 64.). :
Fiz.66. gymphurues ocellstue: Typical ocular cide scale.x 37. (From
the type specimen 105 mm. in length in the F.S. Div.Collect,)
Fiz.67. Symphurus_ocellatueg: Typical blind side gcale. x 37. (Same
specimen ag Fig. 66.). _ , -
Fig. 68. Cynozlosgug lida: View of posterior part of ocular side
scale. x 41. (From s specimen (length?) in the Brit.
k Mus. Collect.) - : o
Fig.69. Cynozlogsug lida: View of posterior part of blind side
scale. x 41. (Same specimen as Fig. 68.).

PLATE XIV.

Fig.70. Cynoxlogsus durbanensig: View of posterior gection of
ocular side gcale. x 41. (From a gpecimen 154 mm. in length

' in the F.5. DiVoCO].leCt-)' . ’ ,

Fig.71. Cynogzloggus durbanensig: View of posterior fiecld of blind
side scale. x 41. (Same specimen as Fig. 70.).

Fig.72. Cynoglogsue gilchrigti: View of posterior part of ocular

' gide ecale. x 41. (From a specimen of Cynogzlosgus

brachycephalue (nom. preocc.Bleeker) Gileh.,98 mm. in
lenzth, in the F.S.Div.Collect.). '

- PFig.73. Cynogzlosecus zilchricti: View of posterior part of blind

cside scale. x 41. (Same specimen as Fiz., 72.). _




Fig. 74.

Fig,75.

Fig. 76.
Fig. 77.
Fig.78.
Fig.79.

Fig.80.

Fig.81.

Fig. 82.

Figz.83."
Fig.84.

Fig.85.
Fig.86.

Fig. 87.

Cynozloseus hunteri: Typicel ocular side scale. x 41.
From the type gpecimen 78 mm. in length in the F.S. Div.
Collect.). Ve :

Cynogzlossus hunteri: ew of posterior third of blind side

scale. x 41. (Same specimsn as Fig. 74.).
PLATE XV.

Arelia attenuata: View of portion of posterior field of
ocular side scale. x 41. (From the type specimen Cynogzlog-
gsoildes attenuatug Von Bonde, 258 mm. in length, in the F.S.
Div. Collect.).

Arelis attenuata: View of portion of postericr field of
blind side scale. x 41. (Ssme specimen as Fig. 76.).

Trulla capengig: View of posterior gection of ocular side
scale. x 41. (ifrom a specimen 245 mm. in length in the
F.S,biv.Collect.).

Trulla capengis: View of posterior section of blind side
scale. x 41. (Same specimen as Fig. 78.).

Trulla microphthalmug: View of posterior gection of
ocular side scale. x 41. (From the type specimen Areliscus

gphthalmug Von Bonde, 140 mm. in length, in the F.S.
Div. Collect.).

Trulla microphthalmug: View of posterior section of blind

side scale. x 41. (Same egpecimen as Fig. 80).

PLATE XVI. .

Paraplazugia marmerata: View of posterior part of ocular side
scale. X 41. (From a specimen of Plazueia marmorats var.
gfricana Gilch., 109 mm. in length, in the F.S.Div. Collect.)
Paraplazugia marmorata: View of posterior third of blind
side ecale. x 41. (Same gpecimen as Fig. 82.).

Areliscus marleyi: View of posterior part of ocular sigde
gcale. Xx 41. From 8 epecimen 250 mm. in length in the
F.5.Div, Collect.).

Areliscus marleyi: View of greater portion of posterior
field of blind.eide scale. x 41. (Same specimen as Fig.84.)
Areliecugs ecaudatug: View of posterior section of ocular

eide scale. x 41. (From a epecimen 140 mum. in length in

the F.8.Div. Collect.).
_Areliscus ecaudatug: View of posterior section of blind side
scale. X 41. (Same specimen as Fig. 86.).
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" In its brosdest sense this papar ie a contribution to
the scienCa éf lepidolozy in ite fe]ation to_idfntificétion"
angd taxonomy. For the purprGé of r49éérch into this. problem
 the aouth Afrlcan ”otprocoaata BE B homo "eneous - Troup of"
fichrf bas b»"n snlnctnu and studinu both taxanomlcslly and
1cpidologlpd11y. | | | |

o The ixrst part of thn papar conOi"icAof gennral intro-
-:uuctory ané xplundtory mattﬂr, and comprlcns, a statement
lof the mat¢r181 ahallab10 and ctulxoa, notes on 1°p1dolog1ca1
;vterminology end fechnlquo, notnc on morphqlog10a1 andrscale
'meacuromwnts, and. bio]iozrarhlca] notHL. Two explanatory
text-flgur are 1ncluéﬁd 1n-thls part. |
The eecond part ie a cyctematlc review of the boath
‘African Hpterosompta wﬁth cynorces of fam:lue }sqbfdm1lies
and genera, and-keyc-to cppcins.-The'accountﬂ of 7enera ihu
’clug ynonymy and deecriptlon in concidnrable da* ail, ano
‘_thoea of sp001=s compruee cynonyrry, ntailnd Tﬂnnral morpho-
' 1031¢31 @Pccr1ption, Swuth Afrlcan o1etr1bution, and ]npldo-
‘logical description. in d~tail. The total aumbe r of epreies
‘erCO”DIS?d and dealt w1th ie 45, oi whlch 32 dIP poculiar to
thp aouth African oP“a- Thﬁ speclpe fall under 30 ?vnora |
'vwhlcb sTe dlv10°d anon*st tho 5 ra cogn159@ fauillrs of Hetero-

comata aq follo 8

- P"ETTODIDAV - 1 ?énqS, 1 gpecife; BOYHIDAE - 2 subfamilivs,

rARALILFlHINAA - ﬁlrenora, 3 cpﬂczph; BOTHINA5,4'6 zeneré, 11

 epecies; lLuURQNmCTIQAE -3 qubiaml]les, EQECTEORS b’l‘T_INAE -

.2 ;Dnera, 2 epec1ne, PARALICHLHUDINAu - 1 gnnus,il npecies!

g §AmARINAn —'1 Tenus, 2 °p901e€ OL“IDAE -1 subfanlly,

SOLHINAL’--J parte(uectlone), ooleina -9 ganora, 10 cpeclos,

Achifiﬁa -1 xonuA 1_ﬂp”019 Hptpromvctarlna 1 ?ﬂnus,~1(

.spécies- PYIO"LOoJIDAF - 6 ganara, 13 spnc1fc

-ihnrﬂ are 6 toxt f]vurea in . th1c part of tbn paper, thaea
b oing figur~c of Qpncicc and f1*ur*c of crrt¢3n chC1a] ]Ppl-

colo:1ca1 Lth&Ct“TiQtICE.‘
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Thé third'part of 1h¥ hapéf-deals sith ecal¢~chéractnrs
in rp]atson to. thir value 1in idnntification and clas 5111cat10n,
and conai tc of fqut]y, a revinw of the rrlrvant 1epido3ogical
'litpratura, 5nd cﬂcondly, a dlscquion on th~ appilcatlon of
japidolovwcal dlagnoctlcs to thp 1dﬂmtificat10n and taxonowy
1of the aouth Afrlcan qotorocomata, as nl°0 é ctatﬂmont of the
reneral conclumonq arrlvad at with reeppct to tha.ma1n pro—
blem of the leUC and. utillcation of scale- characters in
.1d9ntif1Catlon and 010551f1cat10n. |
| In broad outllne the rpcults of th:s study ma y be summa -
_rised as follows .:= |
Scale- ch¢ractprc BI° 07d7ﬁ0€110 of .851115é and
aenera but not sl aye of sprcine, sltbouzh slvaye of

asgigtance and valus \hrn ut1]icnﬂ ag complﬂmantmrv to -
 zennral morpholo : o :

“pe fourth and fifth parte of th- pap-r comprisu ‘the
_bibllography and Pxplanat1on of plataa regerctive ‘1ly. There
’ora 16 plat=¢ in all Flate 1 ic & nlcroprOJ»ctiOn tracing

of a typical flatfis‘ cale apn"op iately lab”11°G to ehow
the ]vpldolorzcsl terminology ﬂmploypd Plates II - VI

incorporatn 88 photo;icrographc of ccalnc of South Africen .

flatfiche
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