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This swdy is a contribmion to !he ichthyology and in parlicll­
lar to the study of predator I prey interrelationships in the 
Sourhern Ocr:rm. The otolith~ of 120 species. known to occur 
in the region. are described and ilfustrmed. Synoptic notes on 
the diagnosric femures, inlraspecific mmphologicrd mriation 
and olltogenetic de\·elopment are provided. Wherever poss­
ible, the relationships hetwem otolith lrngth and .fish length as 
well as berween fish length and mass are also presell/ed. A 
key to the otolith~, based primarily on geomerrh· shape. has 
been de\•eloped to fuscilitate the idemification of otoliths 
found in predator stomachs. 

Hierdie studie is ·n hydrae tot die l'iskunde c11 in hesonder lot 
die swdie mn die predaror- prooiwissdwerkinx in die Sui de· 
like Oscaan. Die orofiete FWI /2() spesies a·at in die xebied 
voorkom, word besknj en gei1lustrecr. Sinopriese mmlekc­
ninge oor fwf diagnostiew' kcnmerke, intraspes(f/cke mOJfolo­
gic.\e rariusie Ctl ontogeneliese Ollllfikkeling word \'erskaj. 
\Vaar IIWOilflik word die t•erlwudin!J tussen otoliNh'IIJiiC f'll 

l'isleiiJifl' en die l'erhmuling f11ssen l'isfenf{te rn 11111.\'.\'11 gegee. 
'11 Slclllel l'ir die identifisering van dh' Moliete word ook 
l'erskaf. 

Introduction 
In Septemher LYI-\1 the BlOMASS Working Party on Bird 
Ecology pa~~ed a recommendation to the Group of Special­
i~h on Southern Ocean Ecosystem" and their Living Re­
\Ourcc~ "that the BIOMASS Working Party on fi~h Ecology 
be a~ked to arrange for the production of a hanJhook for 
the identific'dtion nf remain-. of Antarctic and -.ub-Anwrctic 
fi~h·· ---. it wa~ ~trc~~ed that ~ueh <I handbook ~houkl. in p<tr­
ticular, include a guide to the it.lentificatiPn of otolith~. The 
rationale behind thi~ rcque~t wa~ ··w imprtl\'e the under­
'otanding of the rok nf Antarctic ant.! ~ub-i\ntarctic ~cabird~. 
marine mammab :md fi~h a~ pret.lator~ on fi~h in the~e re­
giono" ----(Anon. llJkl)_ At the meeting of the 810:-.-IASS 
Working Party on Fi~h Ecology in Hamburg during the f\' 
Cong_re\~ of Europe:m lchlhyologi~t~. in Sep!Cmhn llJ~C. it 
wa~ decided to mitiatc thh project. 

An unt.ler\l<mding of the predator prey interreh1tion\hip\ 
upon wltich the tuodweb of the region can be mot.ldlcd 
could provide valuable information toward~ tbe ultimate ra­
tional management of the cco\ystem. Recent invcqigation~ 
ha\'e indicated that the food web of the Southern Ocean. in 
fact. appear~ to be more comple>. than origin:dly ~\umiled 
IS.Z. El-Sayed pt:r~. comm.). The identification o! the prey 
of pi~chorou~ predator~ ~hould. howcyer, be \·iewed only a"> 
a fir~! ~tep in the quantitative a~~essment of the role played 
by predators in the ccoo.y\tem. As a ,ecnnd and ultimately 
more important step the transfer of energy between trophic 

levels needs to be quantified. For this purpose the calorific 
content of prey species is of paramount importance (Hecht 
& Cooper 1986). and greater emphasis will have to be given 
to ~uch investigations in future. 

For the purpose of this invc~tigation the Southern Ocenn 
i~ defined as the sea area sottth of a line joining the follow­
ing meridiam: 50S: 50S. JO E: 45 S. JO E; 45 S. SO E: 55 S. 
80 E; 55 S. 150 E: 60S, 150 E; 60S, 50 \V: 50S. 50 W: 50S 
(Fig. 1). However, as ~everal Southern Ocean marine preda­
tor~ often frequent the coasts of Tierra del Fuego. Tasma­
nia. the oouthem Island of New Zealand and some of the is­
h111Js lying north of the convergence (e.g. Gough bland), 
the otolith:. of some specie~ obtained from these region" 
have aho hecn included into thi~ guide. 

Otolith~ :.how a high level of specie~ specificity and hence 
have for a long time [Jeen u~ed to achieve varied objectives 
(Hecht !977a. l97S). Other,<, like Koken (11'1\4). \\'eiler 
( 14-12. 1451'). Filch (1966. 1967). :"Jolf (1969. 1470). Gaemers 
(!971, IY:-\1. IY~4), Schwarzham (1976. 19.SO). Nolf & Steur­
hatlt (l\Ji-:3). (to mention but a few of their ~tudie~) have 
used fossil otolith~ to recon~truet the fi~h fauna~ of ~evcral 
rec:iom from the carlv to the late Cenozoic Era. Moreover. 
a,' otolith~ ;m~ eonw~·ativc structures which sho"" di~tinct 
plc~iomorphie and apomorphic character~. Fiteh & Craig: 
( 196-1). We!ler ( l'16R). Greenwood ( IY71l), Karrer { 1971 ), 
Fitcb & Barker (1972), Schwarzhan~ (147~. !Y7K. 1981). 
Gi:Jcnltr~ (1976). :"Jolf (JY?.S, !479). ~olf & Tavern (llJ7S). 
1-l~cht & llccht (llJ7HJ. Hecht (19X2). Heem~tra & llecht 
( I'JX6). and other'. ha\'c been able to cummenl on tht: evo­
lutiunar:-, hi~tory and the ~Y"tematic po~ition or ~t:vcral 
group~. Otolitl1~ hmt: <il"o been u~cd to di.'>tingui~h bdween 
cln~eh related ~pt:cie.., (Schmidt 196Y. Po~! & Ht:cllt 1977. 
Po..,t & Oucro lY.Sl). and to ..,t:parak ~l!H;b llf commercially 
important ~pccie~ (13otha 1971. \-fe"~i<.'h IY7~. Price l<J?H. 
Payn~ l9S5). 

The chemic;!l compo~itmn and ny~talline ~tructurc nf oto­
lith~,. dbcu~<,ed by lrit: ( IY55) and Degen~ era! (l%lJ). make.., 
them remarkably mor~· rcsi..,tant tn c~ttrition by dig:e~til c 

fluid~ than fi~h bone and hence <~re nftcn the only rerm1in~ of 
fi~he.., found in the ~tomach~ or f<tet.:al pdlcb nt their preda­
tor~ (E\iuto IY6J.l\Janini 1964. Fitch & Brnwnel1!9(>X, Pin­
ta~ r-taf \971. Cooper e/ td 1Y.S-I, La Cock e1 a! !91\-1. Smale 
&. Bruton l9K5). :vroreuver. the ~izc of '-l pn:y "pecic~ can 
al~o be calculat~:J from the :.ize of their otolith~. Thi~ ha~ ob­
vinu\ mlqmtage~ for detailed feeding ~tudie~. particularly a.> 
regard~ more detniled invcqigation~ ''n energy tran~fer be­
tween trophic lc\·eb. 

Thi~ guide to the otolith~ of the Southern Ocean fi~hc~ i~ 

the fir"t ~tudy which de~cribe~ exclu~ivcly the otolith~ of the 
fi~h from a ~pecific zoogcographie region. It b regarded a~ a 
contri\mtion to the ichthyology. :md in particular. to the 
~tudy of predator-prey in!t:rrclation~hips of the region. 
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Material and methods 

All the material described ;md illustrated in this guide was 
collected and made available by colleagues at the following 
institutions: the British Antarctic Survey (BAS), the Alfred 
Wegener In~titut fiir Marine und Polarforschung. Bremerha~ 
ven (AWT). the South African Mu-,eum. Cape Town 
(SAM). the Port Elizabeth Museum (PEM), the JLB Smith 
Institute of Ichthyology, Grahamstown (RUSI), the 
Rijksmuseum van Geologic en Mineralogic, Gent 
(RMGM), the Bnndcsforschungsanstalt fiir Fischerei. Ham· 
burg (BAF). the Zoologisches Institut und Museum. Univer­
siHit Hamburg (ZlMH). the ivlorski In~tytut Rybacki. Po­
land (MJRP), the Jnstitut Royal des Science~ Naturelles de 
Bc!gique. Brus~eb (IRSNB). the Museum National d"His­
toire Naturelle Parb (MN!INP). the College of Marine 
Studies of the University of Dclnware (CMSUD). the De· 
partment of Ecology & Behavioural Biology of the Univer· 
~itv of Minnesota (DEBBUM). the Instituto Antartica Ar· 
ge~tino ([AA). the National Institute of Polar Research. 
Tokyo (NIPRT). the Department of Science and Technol­
ogy, Antarctic Division, Tasmania (DSTADT). and the De­
partment of Physiology and Biophysics of the Univer:.ity ot 
Illinois (DPBU[). 

A representative ~ample of otoliths of each species is 
housed in the otolith collection of the Department of lch· 
thyology and Fisheries Science, Rhodes University, Gra-

Figure 1 l\lap of the Southern Ocean. 
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lulmstown (DJFS). The otoliths are curated in a dry state in 
numbered gelatin capsule~ and all the material is catalogued 
on a computer database. In the descriptive section of this 
guide the DlFS otolith c;ttalogue numbers for each species 
are presented. 

Most of the otoliths that were examined for the prepara­
tion of this guide showed poor relief on their medial sides. 
In order to emphasize the fine structure on the medial side. 
thereby facilitating description and illustration, they were 
coated with a !aver of ammonium chloride (Hecht 1977b). 
As otoliths whici1 are removed from the stomachs of their 
predators have been subjected to a greater or lesser degree 
of attrition. it is strongly recommended that they be treated 
in a similar fashion prior to any attempt at identification. 
Moreover, stomach contents of predators should prefembly 
be examined in a fresh state. Fixation of the material in for­
malin. particularly unbuffered formalin, results in further 
corrosion {McMahon & Taf.h 1979) which effectively negates 
any pos~ibility of their being identified. 

All the otoliths '\ere measured for length to the nearest 
0.01 mm using vernier callipers. These data together with 
fish length were ~ubjected to regres~ion analyses. The equa· 
tion of !)e~t fit i~ presented for each species for which an ad· 
equate size range was available. \\1hen an adequate size 
range wa~ not available the mean Otolith Lcngth:Fish 
Length ratio was calculated and presented, together with the 
standard deviation of the mean and the range. Otolith length 

' 
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is the greatest distance between the anterior-most tip of the 
rostrum and the posterior-mo~t edge of the posterior margin 
(cf. Fig. 2). 

VM 

Figure 2 Schemntic diagram of the medial side of a lcfl ~agittal oto­
lith showing the main diagnostic feature; used in the descriptions 
and in !he key. The sulcu> acusticus comprbing the ostium (0) and 
the caudn (C). the anterior colliculum {AC). the posterior co!licu­
lum {PC). the collum (Co), the crista superior (CS), the crista infe­
rior (Cl). the rostrum (R). the antirostrum (AR). the cxcisura ostii 
{EO), the dorsal area (DAL the ventral area (VA). the ventral 
groove (VG). the dor~al margin (OM). the posterior mmgin (PM), 
the ventral margin (VM) and the anterior margin {AM). 

Wherever possible a ~ize range of otolith~ from each spe­
cies i~ illustrated to show intraspecific variation as well as 
their ontogeny. All i!lu~trations were made using a stereo 
micro~cope and camera lucida. 

A recent checkli~t of the ichthyofauna of the Southern 
Ocean by Gon (1985) showed that there are some !95 os­
teichthyean fishes in the region. In this guide the otoliths of 
110 specie~ (94 from Gon"s checklist <tnd 16 which might 
pos~ibly occur in the area or be taken by Southern Ocean 
predator~) are de~cribed and illustrated. A list of these ~pc­
cies is presented in the species index. 

In order to facilltate the identificHtion of the otolith~ a key 
has been developed. This together with instructions for its 
U'>e b presented at the end of the guide. While the key may 
be useful for the identification of ~ome species to the genus 
or species leveL it will in most case~ only be useful to the 
level of the family. Even if otoliths can be keyed out iL is 
neverthcles~ recommended that the otolith be cross checked 
with the illustration~ and the deseriptiom. 

Otolith morphology and terminology 
A fairly standardized terminology already exists to de~cribe 
otolith~ (Schwarzhan~ 197ii. Ht:cht 1978 and Gaemers 1984). 
No new term~ have been jntrodueed into this text. although 
some are used in a ~lightly different connotation than orig­
inally conceived. For this reason and in order for the user to 
be abk to make full u~e of the guide and the key. all the 
term~ have been redefined and illustrated. The anatomy of 
the inner e<~r of fishes and the po~ition of the three otoliths 
(the ~agitta, a~teriscus and the lapillus) situated in their laby­
rmthine ch<lmbt:rs (the sacculus, lagcna and utriculus respec­
tively) of the semicircular canals, on either side of the neuro­
cranium. have been adequately described in ichthyological 
textbooks ~uch as Laglcr et a! (1977) and Bond (1979). All 
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the material described in this guide are sagittal otoliths as 
these are the mo~t specific of the three. 

The medial or inner surface of the sagittal otolith~ is we!! 
sculptured in relation to the lateral side. The latter is gen­
erally de\'oid of any relief and hence of diagnostic features. 
In general. the variation in the definition of the ~culptures 
on the medial side are of particular diagnostic value for the 
lower taxa at tht: genus and species level, while the geomet­
ric shape of the otolith is of greater importance for the de­
limitation of higher taxa at the family and order leveL Ex­
ceptions to this general rule do, however, occur but these 
are pointed out as and where necessary. 

The following series of schematic diagrams have been in­
cluded to illustrate the various terms used in the descriptive 
section of this guide and in the key. Figure 2 illustrates the 
main diagnostic features of otoliths. Three features were not 
included. These are the pseudo-rostrum. the pseudo-antiros­
trum and the pseudo-excisura ostii. These structures. if pres­
ent, are essential!y the ~a me as the rostrum. anti rostrum and 
excisura os!ii except that they are found on the posterior end 
of the otolith. Figure 3 illustrates the types of otolith ~hape. 
Figure 4 illustrates the types of sulcus acusticu~ openings. 
Figure 5 illustrates the various sulcus acusticu~ and colliculi 
types, and Figure 6 illustrates the different types of marginal 
~culpture. It is not uncommon that parts of the margin are 
sculptured in different ways, which necessitate~ the division 
of the margin into several distinctly circumscribed regions, 
viz. 

(i) the dorsal margin - between the proximal end of the 
antirostrum and the postero-dorsal corner. 

(ii) the posterior margin- between the postero-dor~al cor­
ner and the postero-ventral corner of the otolith. 

{iii) the ventra! margin- between the postero-ventral cor­
ner and the proximal end of tht: rostrum, 

(iv) the anterior margin- comprising the margin of the ros­
trum, the antirostrum and the excisura mtii (should the 
margins of the latter three structures differ in sculpturt: 
then they are described separately). In order 10 make 
full use of the guide am! the key it is essential to become 
futly familiarized with all the terms mu/ the cmuext in 
n·hich they are used. 

Throughout the descriptive section of thi~ guide the oto­
lith~ of the various species have been described in a particu­
lar ~cquence for reasons of standardization and ease of refer­
ence. v1z. geometric shape. sculpture and ~hape of the 
margins. the opening of the sulcus acustil:us. the definition 
of the ostium and the cauda (which determine~ the- sulcal 
type). the definition of the collum. the development and 
definition of the colliculi, the development. sculpture and 
definition of the cristae superior and inferior. the devel­
opment and shape of the dorsal and ventral areas, the size, 
shape and definition of the rostrum, :mtirostrmn and the cx­
cisura ostii. 

Otolith descriptions 
In this guide the order~ and families are arranged according 
to Nehon"s (1984) phylogenctic sequence. The species 
within the various families are arranged in <llphabetical 
order. The scale bars below the illustrations are I mm in 
length. In the legends to the plates the length of the fish 
from which the_otoliths were removed i~ given. These arc 
either given as Total Length (TL), Standard Length {SL) or 
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Fi~urc 3 Schematic diagram\ of the '"ariou; type' of otolith >hapc: a- di\emd. b- ~quare. c- oval. d- triangular. o:- ovate. f- obovatc. g­
pyriform. h- fu,ifonn. i- rectangular. j- greater in h~ight than in length. k- hour-gla~s ;hape. The 'ulcu .. ;u::u~licm. and the colliculi arc 
hatched ror orientation pmpo,es. 
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a 
b 

c d 

Figure 4 Schematic diagram; of the diflerent types of wku> acusticw, opening;: a- medial (;ulcus acu~ticu> doe> not open onto anterior and 
posterior margin), b- mtial (;ulcus acusticus opens only onto anterior mnrgin). c- m.tio-c;mdal (su!cu~ a~uoticu; opens onto anterior and 
posterior margins). d- caudal hulcu> acusticu-, opens only onto posterior m<lr,gin). The sulcua acusticus mal the co!liculi arc hntched for 
orientation purposes. 

a b 

d 

Figure 5 Schematic diagrams of the different sulcus acusticus and colliculi (hatched) types: a & b- homo;ulcoid sulcus acmticus (not differ­
entiated into ostium and cauda) and homomorph colliculi (equal in size and shape), c & d- hctcrosulcoid sulcus acusticus (dbtinct!y rccog~ 
nizab!e ostium and cauda) and heteronwrph col!icu!i (different in size and shnpe), c ~ homosu!coid su!cu~ acusticus, homomorph col!iculi 
with pseudo-co!lieulum. 

b 

Figure 6 Schematic diagram~ of otolith~ ~howing the different types of margin:ll ~culptnre: a- dorsal and po~terior margins entire and ven­
tral margin sinuate. b- dorsal and posterior margin& crenate and ventral margin entire. c- dor~al and posterior margins dtmtatc and ventral 
margin entire, d - dor&al and posterior margin> lobed and ventral margin serrate. The "ulcus acusticus and the col!i~:uli (hatched) :tre in­
dudcd for orientation. 
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PLATE 2 

Figure \1 Rllll!rlagu' glacial/\ a - 71 mm. b - 71 rnm. c- 105 111111. J - 1-17 mm. '-' - 151' 111111 Sl.: FiRUI'I' 10 Flathy/aglll 'P· a - 7) mm. h - IG 
mm. c" '!5 mm. d- 11) 111111. c- 1711 mm. r- 17(1 111111. ),.'- l.~nmm Sl.: l'i~ure 11 .\'m11mi<1 'P- 103 nun SI. 

9 
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together with the extremely elongate and dista!!y acutely 
pointed rostrum. There is a significant difference in the size 
of the rostra of the various species, which can be used in 
order to distinguish between them. The values presented he­
low are mean percentage rostrum length in total otolith 
length, the standard deviation of the mean and the range-

Barhylagus antarcticus 
Bmhylagus euryops 
BMhylagus glacia!is 
Barhylagus sp 

33,57 ± 6,3 <;i:-
40,6% 
41.5'((-
46,3 ± 6,1 c;-;-

(Range 25,0-42,9 '7c) 

(Range 33.3-48,4 '7C) 
(Range 33,3- 52,4 '7t-) 

Na11senia ~r­
(Plate 2, Figure 11) 

MATERIAL Description based on a photograph provided 
by R.Coggan of the BAS. Specimen reference no. BAS 
850690. idcntiftcd by 0. Gon. Catch locality: South 
Georgia. The ~pecimen from which the otoliths were re­
moved measured 103 mm SL. 

DESCRIPTION 

Otolith elongate ovate and sagitate in shape. Posterior mar· 
gin, dorsal and Yentral margin entire to slightly irregular. 
Dorsal and ventral margin of rostrum dentate. Sulcus acusti­
cus heterosulcoid and ostia!. Cauda long and narrow. Os· 
tium of approximately equal length to cauda hut broader. 
Collum distinctly constricted. Crista superior broad and 
bold. Crista inferior also broad and bold below entire sulcus 
acusticus. Distinct ventral groove present. Rostrum not as 
pointed as in Bathylagus species. comprising c. 40 r:-~ of total 
otolith length, proximally broad and di~ta!ly slender but 
rounded. Antirostrum absent. Exdsura ostii present with 
wide angle. 

DIAGNOSTIC J<'EAlTRES 

The elongate and sagitatc ~hape, the elongate sulcus acusti­
cu~ with a dbtinctly con;,trictcd collum in a~sociation with 
the large proximally broad and di;,tally slender but rounded 
rostrum. 

Note: The geometric ~hape of the otolith and the shape of 
the ro~trum of Nanscnia is markedly different from those of 
the Bmhyfagus ~pecie~. 

MOUPHOMETR\' 

OL: SL Ratio 

l ' :!4.4 

ORDER AULOP!FORMf~S 
SLBORDER AL'LOPOJDEJ 

F Al\flL Y ScopelarchiUae 

SPECIES Bewhalbella t:longata (Norman. 1937) 
(Plate :1. Figure 12) 

MATERIAL De~cription hased 011 the otoliths of one 
;,pecimcn ot l.S6 mm TL DlFS otolith catalogue number 
17-Q. latch locality off Mawson. Antarctica. Collected by 
0. Gon of the RUSL 
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DESCRIPTION 

Otolith generally ov<~l except for Junate anterior mllrgin. 
Media-laterally extremely thin. Medially flat with poor re­
lief. laterally slightly convex. Margin lobed. except for ante­
rior mar!!;in which is entire. Sulcus acusticus ostiaL homo~ul­
coid and reniform. Cauda directed dorsally and larger than 
ostium. Except for slight constriction of collum. difficult to 
distinguish between ostium and cauda. Crista superior V­
shaped with wide angle. Crista inferior broader than cri~ta 
~uperior. Dorsal and Yentral areas absent. Anteriorly the 
otolith i~ distinctly lunate. Rostrum and anlirostrum of near 
equal size. Rostrum more rounded than antirostrum distally. 
Excisura ostii lunate. 

DJAGNOSTIC FEATURES 

Lunate anterior margin with reniform sulcu~ acusti<.:us and 
dorsally directed cauda. 

MORPHOMETRY 

OL: TL Ratio 

I: 66,67 

SI'ECIES Bemlwlbella macropi11na Bussing & Bmsing. 1966 
(Plate 3. Figure l3) 

MATERIAL Description based on the otoliths of one 
~pccimen of unknown length and the illustration by Schwarz­
hans (1978). 

DESCRIPTION 

Otolith generally rectangular except for deep exci~ura o~tii. 
Medio-latcrally extremely thin. l'.Iedially flat with poor re­
lief, laterally flat to slightly convex. Margin entire to ~lightly 
lobed. Sulcus aeusticus ostial and near homosulcoid. Ostium 
and cauda can only be distinguished from each other by me­
dian notch in cri~ta inferior. Entire ~ulcus acu~ticu~ directed 
dor~ally. Crista SU(lerior relatively hroad but not high. Crista 
inferior more ridge-like with distinct notch in mid-medial re­
gion. Rostrum and antirostrum of near equal size. except 
that ro>trum i~ near pointed di<,tally lind an tiro~\ rum i~ more 
rounded diqall~. Ex:dsura oslii extremely deep with acute 
ang.\e. 

DIAGNOSTIC FEATl~RES 

;"\!ear rectangular ~hape e.>..cept for deep cxcioura n'tii and 
the dor<,ally directed <,ulcus acusticu~. 

Sl"BORDER ALEPJSAUROIOEl 

FA I\ liLY Parulcpididac 

SPECIES Lt>.11idiops ~imifi1 (Egc. 19~3) 
(Plate J, Figure 1-t.) 

:VIATERIAL De~cription bmed on the formalin corroded 
o\Oiith~ of two ~pecimens of unknown kngth. The material 
11·a., made available to the author by Ch. Karrer of the 
ZIMI I. Catch locality unknown. 
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Figure 12 Bemlw!hel/a elongata 186 mm TL; l<"igure 13 Bemlwlbe!la macropimw -length unknown; Figure 14 Lestidiops similii- length un~ 
known; Figure 15 Macroparalepi.l' nwcrogeneion -length unknown; Figure 16 Nowil•pis comsi a- 161 mm. b- 195 mm. c- 258 mm, d- 2X7 
mm TL; Figure 17 Notolepis rissoi length unknown. 
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DESCIUPTIO;.( 

(j..:om<.:tnc ~hape of otolith extremely similar to ,'I,Jacrop{tra­

/epi_\ mmTORfiWion. Ventral margin entire. Dorsal margin si­
nuatc to crenate. l'ustcrior margin either bifid or blunt. An­
terior portion of rostrum curved dor~ally and not bifid like 
in M. macrogencion. In all other respect~ idcnt!cal to those 
of /v/. macrogeneirm. 

INTRASPECIFIC YARIATION 

Negligible. 

DIAG;-;OSTIC FEATLRES 

The dongatc shape. the bifid po~teriur margin and the dor­
'>ally curved rostrum. 

SPECIES Atacropara!epi.1 mwrogmeion Po'>t, l'J73 
(Plate 3. Figure 15) 

1\·IATERIAL Dt:scription based on tht.: otolith'> of two 
specimens of unknown length. Material made available 10 
the author by Ch. Karrcr of the ZIMII Catch locality un­
known. 

DESCRIPTIO~ 

Otolith elongate and generally squared off anteriorly and 
po.<.tt:riorly. Ventral margin generally entire to lightly irregu­
lar. Dorsal margin sinuate to crenate. Sulcus acusticus and 
a~<.ociated structure~ cannot be di~tinguished due to poor 
pre~ervation of the specimen~. Rostrum with anterior eon­
_<,lriction and bifid. comprising c. -!.5 r-;. of total otolith length. 
Posterior margin abo bifid. Ventral lobe~ of the bifid ant.o­
rior and po~terior margin~ are directed ventrally. Antiros­
trum small and rounded di~tally. Excisura ostii with 90 de­
gree angle. 

INTRASPECIFIC VARIATION 

r--.·egligiblc for the two av;tilablc ~eb of otolith~. 

IJIAG:\IOSTIC FEA1TRES 

The elong<tte ~ha pc and the bifid <llltcrior and pmterior lllar­
gim. 

SPECIES Nnto!cpis coa11·i Dollo. ]l){).'l 

(Plate J. Figure lh) 

MATERIAL De~cription based on the otolith~ ut 11 ~pcci­

mcn> r;mgmg from 140- 2.'l7 lllm TL. DIFS otolith cata­
logue numhcr~: 12119. 1291( \31J. l.l6!. 1377, 1JY.'i. 1-I .. W. 
14-!.1 174-J. 17-!.h. Catch locality· off Mall'>on. Antan.:tica 
and South (ieurgia Collected b~ 0. Onn of the [HIS! and 
the BAS. 

DESCRIPTIO:"'l 

Oiolith oval to rectangular. e-xcept for raiwd dorsal margin. 
:\Jcdially flat 1~ith poor rclid. lateral!) ~lightly Cllllh'.\ t<l 

rlal. Otnlith thin and fragik Antcro- and po~tcrn-1·cmral 
l"tlri1Cr~ turned do1111. \largiu general!~ L'lltirc 1t1 l·aintl~ 

lohcd. SuktL< acusticu1> poorly defined. u~tial aml hctcnhul­
Ctlid. Ostium ab~ent. cauda prominent 11ith well tkl"clopcd 
culliculmn. Cristae !_.!erH.T<dly fu~cd in region anterior to 
<.:<IUd<t. Cri'ita inferior krwh-lih·. Di~tin..:t clonal gromc prL'~-
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cnt over caudal ~ection. Rostrum prominent. rounded di~­

tally and turned down. Aotirostrum ~mall and rounded di~­
tal!y. Excisura ostii with variable angle. 

1:-.JTRASPECIFIC VARIATIO:'\' 

Negliglhlc. 

DIAG:\OSTIC FEATL:RES 

The n1·al to rectangular ~hape. the fused cri~tae anterior to 
the cauda, the rai~cd dor~al margin. the down turned antcro­
and po~tero-ventral corner~. the absence of the o~tium and 
the prominent cauda and po~terior colliculum. 

ONTOGENY 

Negligible. 

MORPHOMETRY 

OL I TL Relationship 

TL = 55.R5 OL '·"mm 

n = 9; Std Err Est = 0, !57; ('ocff Dct = 0.93: Corr Coeff = 
0.% 

Mass I TL Relationship 

:O.las~ = 2.87xJO 'TL ·'·"g. 

n = ,\.;; Std Err Est= 0,257; Cocff Dct = 0.99; Corr Coeff = 

O.Y9 

OL 11-'ish Mass Relationship 

:'via~~= 11.153 OL '·" g 

n = (l; Std Err Est= 0.211: Cocff Det = 0,99: Corr Coeff = 
1.0 

SPECIES :Votofepi.l rissoi (Bonaparte. JR-!.0) 
(Plate J, Figure 171 

:\IATERIAL De~cription bawd on the otolith~ of .J-5 ~pcci­
men~ of unknown hut near equal length. Specimen~ were on 
brief loan to the author from the ZL\11!. Catch locality of 
the material unknown. 

DESCRIPTIO~ 

(Jtn]i(h elongate with di~tinctly ele\aled mid-dor,al 'cction. 
.·\ntcrior and po'>tcrior end' munded 10 'quared-ort home­
time~ ~lightly turned down) Dorsal maq~in ~entire except for 
'4uared off mid-dor..,al ~ection. \'cntral margin entire to 
gcntl~ crenate. Sulcus acusticus poorly ddmed. <l'>tio-caudal 
and hetero~ulcoid. Colliculi heternmorph .. \ntcrior eollicu· 
lum pruminent and large. althoujlh not vcr~> high. Posterior 
rolliculum minute. Cri~ta ~upcrior ah>enl. Crista inferior 
poorly dctined tn ;tbwnt. Rostnun large ;md rounded to 
~qu.tr.:d-<JH distall1·. Antiro~lnnn and l'Xci~un.t u~tii ah~cnt. 

1:'\"TRASI'ECll'IC VARIATIO;o.; 

\cgligihlc. 

ULH;:\OSTIC fEATl'RES 

The elongate ~hapc, and the n1i~ed. ~quarcd"off mid-dor;al 
-..:<.:tion nf the dor~almargin. 
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Fork Length (FL). Otolith length (OL) is the distan-ce be­
tween the anterior tip of the rostrum and the posterior mar­
gm. 

ORDER SALMONIFORMES 
SUBORDER ARGENTINOIDEI 

t'AMILY Bathylagidae 

SPECIES Bathylagus an/arcticus Gfinther, 1878 
(Plate I, Figure 7) 

MATERIAL Description based on the otoliths of six ~peci­
mcns ranging from 63 - 140 mm SL. Catch locality: off 
:Vfawson, Antarctica. DIFS otolith catalogue numbers: 2021 
-2026. Collected by 0. Gon of the RUSI. 

DESCRIPTION 

Otolith ovate. rounded posterior!y and extremely p-ointed 
anteriorly and medio-latera!ly thin. Medially tlat witb poor 
relief. laterally slightly convex. Ventral margin of rostrum 
serrate. remainder of ventral margin entire. Antero-dorsal 
margin sinuate to lobed (sometimes dentate). Sulcus acusti­
cus ostial to ostio-pseudocaudal and homosulcoid. Colliculi 
poorly defined and hctcromorph. Ostium only present on 
dorsal face of ro~trum. Crista superior distinct and ridge­
like. Crista inferior abo ridge-like but poorly developed. 
Rostrum distinctly elongate. prominent and pointed distally. 
Rostrum measure~ 33.57 ± 6,31 <:;. (Range 25- 42.86) in to­
tal otolith length. Anlirostrum usually absent. il' present then 
minute and rounded distally. Excisura ostii usually absent, if 
pre~cnl \\ith wide angle. 

1:-..'TRASI'ECIFIC VARIATION 
Thl.' <mtirostrum is either present nr absent and the sculpture 
of the antcrn-dorsal margin varies from ~inuate, dentate to 

lohed 

MORPHOl\lETRY 

OL: SL Ratio 

I . ..W.IJ5 

n = 6; Std De\'= 5,21); Range 37.50-4').1)9 

SPECIES Bmfly!aglls eurrop.1 Goode & Bean. HlSI5 
(Plate I. Figure ll) 

l\1ATERIAL Description ba~~d on the otolith~ of one 
~pccimen of unknown l~ngth. made availahle to the author 
on lo<m from the TRSNB otolith collection of D. :-.lolL Catch 
locality unknown. 

DESCRIPTION 

The otolith~ of thi~ ~pecie~ are identical. in Jll re~pcct~. to 
those of BathylaRm or1torcticuL except for the ~ize of the 
ro~trum which in thi~ ~pede~ mca~ure~ 40,6 <:;,. in total oto­
lith length. 

SPECIES Bathylugus glacialis Rcgan, 1913 
(Plate 2. Figure 9) 
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MATERIAL Description based on the otoliths of JO speci­
mens ranging from 71 - 156 mm SL. Catch locality: South 
Georgia. DIFS otolith catalogue numbers: 2004- 2013. Col­
lected by A.W. North of the BAS. 

DESCRIPTION 

The otoliths of this species are also similar to those of B. 
alllarclicus, except for the significant difference in rostrum 
size. 

INTRASPECIFIC VARIATION 

The antirostrum is either present or absent and the sculpture 
of the antero-dorsalmargin Yaries from sinuate to dentate to 
lobed. 

ONTOGENY 

In fish < 95 mm SL the sulcus acusticus is ostial. whereafter 
it becomes ostio-pseudocaudal. 

MORPHOMETRY 

OL I SL Relationship 
SL = 29.45 OL ,,.,,.mm 

n = 9; Std Err Est= 7.95xl0 ': Cocff Det = 0,94: Corr Co­
cff = 0,97 

Mass I SL Relationship 

Ma's =2,lllx10 'SL·'·" g 

n = 10; Std Err Est = 0,123: Coeff Det = 0,99: Corr Coeff 
= ll,99 

SPECIES Bathylugus sp. 
(Plate 2, Figure to) 

MATERIAL Description based on the otoliths of 30 speci­
mens ranging from 75 - 170 mm SL. Catch locality: South 
Georgia. DIFS otolith catalogue numbers: 1218- 1222, 1258 
- WiO. 1314- 1317, 1320- 1324. 1326- 1332. 1732- 1737. 
Collected by the BAS. 

DESCRIPTION 

The otolith~ of thi~ ~pecie' are identical. in all respects. to 
those of Bathylugus wuarcticus Jnd B. glacialis except for 
the size of the ro~trum. which in thi~ ca~e i~ larger. Mean 
ro~trum length in total otolith length = 46.26 ± 6.(19 r:r 
(Range 33.33 - 52.38). 

:\10RPHO:\IETR\' 

OL! SL Relationship 

SL = 2(L85 OL '·"'mm 
n = 26: Std Err E~t = 0. I 11; Coeff Det = 0.90: Corr Cocff 
= 0,95 

GE:XERAL DIAG:'\OSTIC FEATllRES AND ROSTRUM 
SIZE OF BATHYLAGUS SPECIES 

No diagnostic feature~ ha\'e been presented fur the individ­
ual Bathylagus species as they are a!l extremely similar in 
~hape and are difficult to differentiate on the structure of the 
features on the medial face alone. The general diagnostic 
features can, however. be summarized as follow~: The dis~ 
tinctly ovate shape with the clearly rounded posterior margin 
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PLATE 1 

F;lgure 7 Bathylagr1s amarcticus a- 63 mm, b- 85 mm, c- 97 mm, d- 108 mm, c- 128 mm. f- 156 mm, g- 140 mm SL; Figure 8 Bathyla­
gus euryops -length unknown. 
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PLATE4 

Figure I !I Parulepi.l coregonoide.\ length unknown; l'~i!;ure 19 Anoll!pterus plwrao kngth unknown. 

SPECIES Para!epis nm:gonoides Risso. 1820 
(Plate-+, Figure lK) 

MATERIAL De~cription ba~cd on the otolith> of 38 ~peci­
mcns of unknown but near equal length. :Vlaterial was on 
brid loan to the author from the ZlMH. Catch locality of 
the materialunknov.n. 

DI<~SCRII'TION 

Otolith elongate with distinctly rai>cd, ~quarcd-uff mid-dor­
~al ~cction. Dlwdly the rai<,ed mid-section i~ faintly V­
~h<Jped. Anterior and po~terior ends rounded and di>tinctly 
turned down. :...tedial face with poor relief. Dorsal margin 
entire. except fnr '>quan:d-ot! rai>ed portion Ventral margin 
entire. Sukus acu~licus poorly defined. mtio-caudal and het­
ew~ulcotd. Colliculi hetnomorph. Anterior colliculum large 
and prominently rai~ed. !•osterior colliculum ~maller than 
anterior colliculum. but well defined (Thb i~ the best fc<l­
turc 11itl1 which to di\tingui~h ht"tween the otolith\ of .Voto­
lr·pil ri.1.11Ji and P. coregmtoide\). Crista superior ab..,cnt. 
Crista inferior poor!~> defined to <tbs-.cnl. Rnstrum large. 
mumkd and curved vcntrall}. Antirostrum and cxcisura ostii 
ah'l<:nt 

I!'\TRASPEClFIC \"ARIATIO:'\ 

~egligiblc. 

niAG:-IOSTIC FEATl'RES 

The t'lnngate \hape. the rai'ICd. >quared-off. slig.htly V-

shaped mid-dorsal section of the dorsal margin. the \\ell de­
fined posterior colliculum and the turned down antero- and 
postcro-vcntral corners. 

l'Al\IILY Anotoptcridac 

SPECIES .·lnoroprrms pfwrao Zugmayer. 1911 
(Plate .:1, figure 19) 

MATERIAL Description based on the otolith~ of on<: 
\pecimcn of unknown length made <tvailablc to the author 
from the IRSNB otolith collection of D. Nolf. Catch locality 
unknown. 

DESCRIPTION 

Otolith square to near discoid. l\taq~in cmirc. :-o."icdially llat 
with poor relief. b1terally weakly con\I'X. Sulcus acus!icus 
o~tio-caud(ll and homo~ulcoid. Collum indistinguishable. 
Bnth an!et·im· and po~!erim· colliculum well dt:\eloped and 
prominent. Crista superior poorly dcYclopcd. Dorsal l!rca 
present. C'ri~ta inferior hetter developed l11<1n tri~ta 'upe­
riur. Ven!ml area ahent. Rostrum 'hort. brn<.td and rounded 
di.<.tally Antirosh·um and exdsura nstii ab,cnt. 

DIAG:-.IOSTIC FEATl"RES 

The \quare to near Ji~coid 'hape. the entire margin and the 
homomorph and prominent colliculi. 
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ORDER MYCTOPHIFORMES 

FAMILY Myctophidae 

SPECIES Ceratoscopelus townsendi (Eigenmann & 
Eigenmann, 1889) 

(Plate 5, Figure 20) 

MATERIAL Description ba~ed on the otoliths of three 
specimens of unknown length and the illustration presented 
by Schwarzham (1978). 

DESCRIPTION 

Otolith generally ovate. Medially flat with poor relief. 
laterally slightly convex. Margin generally entire, except for 
notch in posterior margin and two or three lobes on dorsal 
margin. Sulcus acusticus ostial and heterosulcoid. Collum 
ventral!y distinctly constricted. Ostium and cauda well differ­
entiated. Colliculi near homomorph, although anterior colli· 
culum slightly larger than posterior colliculum. Distinct 
pscudo-colliculum present below posterior colliculum. Crista 
superior poorly developed, anterior portion slightly better 
developed than posterior section. Crista inferior broad. Dis­
tinct ventral groove present. Dorsal area slightly V-shapcd 
but shallow. Rostrum prominent and large, proximally 
broad. tapering to rounded distal end, comprising c. 33 '7c of 
total otolith length. Antirostrum small and rounded distally. 
Excisura ostii with acute angle. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The ovate ~hape, the notch in the posterior margin and the 
lobes of the mid-dorsal margin, the homomorph collicu!l and 
the presence of the pseudo-colliculum in associ<Jtion with the 
large rostrum. 

SPECIES Ceratoscopelus warmingii (Liitken, 1892) 
(Plate 5. Figure 21) 

MATERIAL Description based on the study by Hecht & 
Hccht (1978). Catch locality: South African east coast. Col­
lected by G.J.B. Ross of the PEM. 

DESCRIPTION 

Otolith ovate. Margin generally entire to slightly crenate. 
Sulcus acusticus ostial and homosulcoid. Collum not con­
stricted. Anterior and posterior colliculi well developed and 
typically myctophiform. Both cristae poorly developed to 
absent. Rostrum short, proximally broad and distally 
rounded. Antlrostrum absent. Excisura ostii with wide angle. 

DIAGNOSTIC }'EATURES 

The ovate shape, the ostia! and homosulcoid sulcus acusticu~ 
and thl' typically myctophiform colliculi. 

MORPHOMETRY 

OL: SL Ratio 

I : ~0.0 
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SPECIES Electrona antarclica (Glinthcr, 1878) 
(Plate 5. Figure 22) 

MATERIAL Description based on the otoliths of 26 speci­
men~ nmging from 58- 100 mm SL. Catch locality : South 
Georgia and off Mawson. Antarctica. DIFS otolith catalo­
gue numbers: 821, 822, 1193- 1203, 1215. 1226- 1237. Col­
lected by the BAS. 0. Gon of the RUSI and P.A. Huiley of 
the SAM. 

DESCRIPTION 

Otolith dorso-ventrally reniform. Anterior margin slightly 
concave. Ventral half of otolith slightly bulbous. Medially 
tlat. laterally convex. Margin entire. Sulcus acusticus homo­
su\coid and ostial. Anterior and posterior colliculi generally 
homomorph. Pseudo-colliculum generally present below 
posterior colliculum. Both cristae poorly developed. Ros­
trum and antirostrum poorly developed and rounded dis­
ta!ly. Excio;ura ostii present with wide angle. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The dorso-ventral reniform-like geometric shape, the homo­
morph colliculi in association with the pseudo-colliculum be­
low the posterior co\Hculum and the homosulcoid sulcus 
acusticus. 

MORPHOMETRY 

OL I SL Relationship 

SL = 31,42 OL ,_, .. mm 

n = 19; Std Err Est= 7,76x10-'; Coeff Det = 0,92; Corr Co­
eff = 0,96 

Mass I SL Relationship 

Mass= 1.08xlo-• SL '·"' g 

n = 19; Std Err Est= 0,237; Cocff Det = 0.94; Corr Cocff 
= 0,97 

OL I Fish Mass Relationship 

Mass= 0,358 OL ·'·""' g 

n = 26; Std Err Est= 0,172; Coeff Det = 0,97; Corr Coeff 
= 0,98 

SPECIES Electrmw carlsbergi (Taning, 1932) 
{Plate 5, Figure 23) 

MATERIAL Description based on the otoliths of 24 speci­
mem ranging from 69 ~ 105 mm TL D!FS otolith catalogue 
numbers: 823, 1250, 1253 ~ 1360. 1362. 1363. 1378- 1382, 
1386- U91. Catch locality: South Georgia. Collected by the 
BAS. 

DESCRIPTION 

Otolith discoid in shape although the ventral margin tends to 
be triangular. Dorsal margin entire to gently lobed. Ventral 
margin generally entire. Medially flat with poor relief, 
laterally slightly convex. Sulcus acusticus homosulcoid and 
ostial. Collum not constricted. Colliculi heteromorph. Ante-
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Figure 20 Cemto\copc/m towmL•ndi- length unknown: Figure 21 Cera/0\cope/m l\'11/'/l'ill~it 34 mm SL; Figure 22 E!cc/ro/W amarclica a- 5B 
mm. h- 65 mm. c- 7'2 mm. d- 1'!7 mm.~- lOO mm SL: Figure 23 Efeclrmm curllbergi a- (){I mm. h- RH mm. c-99 mm. d- 105 mm TL 
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rior colliculum double, posterior colliculum single. Delicate 
crenate ridge situated ventrally in cauda below posterior col­
liculum. Both cristae superior and inferior present but 
poorly developed. Dorsal area present. Rostrum am.l antiros· 
!rum of equal size and rounded disrally. Excisura ostii pres­
ent with acute angle. 

INTRASPECIFIC VARIATION 

:-.Jegligible 

DIAGNOSTIC FEATURES 

The generally discoid shape, the sHghtly triangular ventral 
margin. the near equally ~izcd rostrum and anlirostrum, the 
double anterior colliculum. the single po~terior colliculum 
and the crenate caudal ridge below the posterior colliculum. 

MORPHOMETRY 

OL: TL Ratio 

1: 29,13 

n = :! .. 1; Std Dcv = 1,01: Range 27,00- 30.75 

SPECIES Electrona subaspera (Giinther. 1864) 
(Plate 6, Figure ?.-l-) 

MATERIAL Description based on the illustrati{lll by 
Schwarzhans (!980). Fish length unknown. Catch locality: 
Southern Ocean. 

DESCRIPTION 

Otolith generally discoid. Medially flat. laterally slightly con­
vex. Margin e11tire to lobed po;,tcro-dorsally. Sulcus acusti­
cus near hmnosulcoid and o~tial. Collum slightly constril:tcd 
ventrally. Ostium approximately twice the size of cauda, Culli­
culi homo- to heteromorph (similar shape, but different in 
size). Anterior colliculum approximately twice the size of 
posterior co!liculum. Pseudo-colliculum present below poste­
rior colliculum. Crista superior poorly deYc!oped but never­
thele;,~ slightly ridge-like. Crista inferior broad but not well 
developed. Rostrum proximally broad, short and pointed 
distally. comprising c. 19 '1- of total otolith length. Antiros­
trum ;,hort. broad and rounded distally. Excisura ostii deep 
with acute angle. 

DIAGNOSTIC FEATURES 

The discoid shape, the near homosulcoid ~ulcus ucusticus, 
the typintlly myctophiform mlliculi, the large anterior colli­
culum in comparison to the po~terior colliculum, the pointed 
ro~trum und the rounded antiro~trum. 

SPECIES Gymnoscopdus braueri (Li'nmberg. 1905) 
(Plate 6. Figure 25) 

MATERIAL De~cription based on the otoliths of .26 speci­
mens ranging from 40.5- 120 mm SL. DffS otolith cata­
logue numbers: Rl8, RllJ, !210- 1214. 1292- 12Y7. 1300-
!311. 1334. Catch locality: South Georgia. Colleded by the 
BAS. 

DESCRIPTION 

Otolith generally discoid, except for ro~tral projectiom. Me­
dially flat with poor relief. laterally ~trongly convex. 1\-·Iargin 
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generally entire. Sulcus acus!icus ostial and homosulcoid. 
Ostium mtd cauda nearly indistinguishable. Collum not con­
stricted. Colliculi near homomorph and well developed. 
C•·ista superior ridge-like and we!! developed over ostial sec­
tion of sulcus aeusticus. Crista inferior broad and hold par­
ticularly below co!!um. Rostrum short, broad proxima!!y and 
pointed distally. Antirostrum small and rounded distally to 
ab~ent. Excisura ostii with wide angle. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The discoid shape. the ostial and homosulcoid sulcus acw,ti­
cus. the entire margin and the near homomorph and typi­
cally myctophiform colliculi. 

ONTOG£:\!Y 

With an increase in fish ~izc the general geometric shape of 
the otolith~ changes from generally more dorso-ventrally 
oval to discoid. 

MORPHOMETRY 

OL I SL Relationship 

SL = 44,R4 OL "·"mm 

n = 10: Std En E5t = 9 ,31x10 1
: Coeff Det = 0.94; Corr Co­

df = 0.97 

Mass I SL Relationship 

Mas5 = 4,59xl0 'SL '·" g 

n = 9: Std Err Est= 0,281; Coeff Dct = 0.93: CorrCoeff = 
0,96 

SPECIES Gymnoscopelus jlmeri (Fra~cr-Brunner, 1931) 
(Plate 6, Figure 26) 

MATERIAL Description based on the otoliths of four 
specimen~ ranging from 57 - 77 mm SL Catd1 locality un­
known. ~laterial made aYailable to the author from the 
SAM collection of P.A. Hul!ey. 

DESCRII'TIO:'\ 

Otolith ovate to O\'al. Posterior margin blunt. Dorsal margin 
straight. Vcutral margin ~lightly bulbou~. Medially flat. 
laterally slightly wncaw. Murgin entire except for some 
(u~ually three) ~light lobes on the posterior margin. Sulcus 
acusticus o~tial and hommulcoid. Ostium and cauda di~tin­
gui~hable from each other by ~lightly constricted collum. Os­
tium upproximately twice the size of cauda. Both anterior 
and post-erior colliculi pre~ent but hetcromorph, anterior col· 
liculum approximately twice the size of the posterior collicu­
lum. Both cristae superior and inferiur prc~enl. but poorly 
defined. Rostrum prominent. proximally broad but pointed 
distaliy. comprising c. 17 r:;-. of total otolith length. Antiros­
!rum al'>O prominent although only half the o;ize of roqrum 
and rounded di~ta!ly. Excisura ostii ~mal! with angle of c. YO 
degree~. 

11\'TRASPECIFIC VARIATIO~ 

Negligible. 
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PLATE6 

l'igure 24 Elecrrona subaspem- length unknown: I'igure 25 Gymnoscopeh1s braueri a- 40,5 mm SL, b- 72 mm TL c- 74 mm SL. d- 118 
mm SL, e -139 mm SL: Figure 26 Gymnoscopelus fraseri a- 57 mm, b- 77 mm SL. 
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DIAGNOSTIC FEATURES 

The ovate to oval ~hape. the ~traight dor~al mllrgin. the a~­
sociated bulbous ventral margin. the ostial and homosulcoid 
sulcus acusticus and the large hctcrumorph collicu!i. 

MORPHOMETRY 

OL: SL Ratio 

1: 20.9R 

n = .f: Range 20.31-21,50 

SPECIES Gymnoscopd11S nichofsi (Gilbert. 1911) 
(Plate 7, Figure 27) 

MATERIAL Dc~cription based on the otolith~ of 30 ~peci­
men~ ranging from 127 - 184 mm TL. Catch tocodity: South 
Shetland. South Georgia and Elephant blands. DIFS otolith 
catalogue numben: 120- 138, 816. 817. 1311:\, 1333. 1366. 
1437- lc.\39, 1747- J74lJ. Collected by the BAS and by Y. 
Naito of the NIPRT. 

DESCRIPTION 

Otolith ovate. rounded postniorly, pointed ameriorly. Me­
dially flat with poor relief. laterally ~lightly concave. Dorsal 
margin nearly straight and entire. Ventral margin bulbous 
and coarsely dentate. Posterior margin with some (usually 
three) ~light lobe~ (similar to G. }i'a.wri). Sulcus acusticus 
slightly hetero~ulcoid and o~tial. Ostium and cauda poorly 
di,tinguishable from each other. Collkuli heteromorph. an­
terior colliculum approximately !\vice the ~ize of posterior 
co!liculum. Crista superior ridge-like and only clearly de­
fined over anterior portion of ostium. Crista infcl'inr only 
cleiJrly defined below anterior portion of cauda. Rostrum 
prominent. pro>..imally broad and pointed di~tal!y. compri~­
ing c. :!:' f( of total otolith length. Antirostrum approxirna­
tcly half the ~ize of ro~tnrm ami rounded to pointed distally. 
Excisura ostii deep with acute anglL·. 

INTRASPECIFIC VARIATION 

:\egligible. 

IHAG:'\OSTIC FEATl_'RES 

The virtually ~traight and entire dor~almar)!in. the dentate 
and hulbou~ \·cntral rn;Lrgin. Th~· otolith<, of G. fm\·eri <1nd 
G. llic/w/1·i arc cxtrenlt'ly ~imil<lf m their general geometric 
<,hape. They arc. howe\'er. ea~ily di~tingui<,hable from each 
other by the ~culpturc ot the margin\, particular!~ a' reg<rnb 
tile \·entral m;1rgin. 

\-IORPHO.\IKfRY 

OL / TL Rrlation~h.ip 

TL=21.57()L'-''"mm 

n = ~/-\: StrJ Err l:~t"' 7.!17xHJ ': l'nclt Det = 11.(1_~: Con Cn­
l'lf= O.hl 

:\lass I TL Rclation~hip 

\-la~~ = 1 .2.hl0 'TL ,.. g 

n = 2h: Std Err Eq = 7.Y3\IO ':Cod! Dct ~ ll.lJII. Con Co­
ert =ILl)) 
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SPECIES Gymnoscopdus opi~thoptcrm 
Frascr-Bnmncr. 1949 

(Plate 7. Figure 28) 

MATERIAL Description based on the otolith~ or eight 
~pccimcns ranging from 80- 158 mm SL Catch locality: TJ" 
26' S, 22" 04' W. DIFS otolith catalogue numbers: IYSO-
1987. Collected by the AWl. 

DESCRIPTION 

:-<otc: The otoliths were removed from formalin fixed 
material and ~omc were ~cvercly corroded. 

Otolith dor~o-ventrally longer than antero-po~teriorly. :Vte­
dially lla! 1vith poor relief. laterally slightly convex. Margin 
entire. Sulcus acusticus ostial and homosulcoid. Ostium and 
cauda dio,tinguishable from each other by slightly constricted 
collum. Colliculi well developed ;md near homomorph with 
pseudo-colliculum below posterior colliculum. Crista supe­
rior pre~ent but poorly developed over entire sulcus acu~!i­
cu~. Crista inferior ~lightly more prominent than crista supe­
nor. Distinct \·entral groove present. Rostrum and 
antirostrum usually absent. if present, then rounded di~t<tlly. 
Excisura oslii. if pre~ent, with wide angle. 

DIAGNOSTIC FEATURES 

The generally dorso-ventrally oval to rectangular ~hapc. the 
typical myctophiform 5ulcus acusticus with prominent ante­
rim and po~tcrior colliculi. 

l\IORPHOMETRY 

OL: SL Ratio 

: 65.32 

n = 8: Std Dev = 9.7:1; Range --19.Jll- 75.61 

Mass t SL Relationship 

:via'~= 1.05xl0 -' SL -'-" g 

n = 8; Std Err Est= 9,YSx10 ': Codf Dct = IJ.YS: Con Co­
cff = 0.99 

SPECIES D_rmnmwpelus piabi/il· (Whitley, Jt)J 1) 
(Plate 7. Figure 2Y) 

:\-IATERIAL De~cription ha\cd <lll the illu~tration pre~~ 

cnted by Schwaulwn~ ( 1':11'0)_ Catch locahty: South We~t 
Atlantic. Fish length unknown. 

DESCRIPTIO~ 

Otohth ')\'al. Oor~al mar~in entire. umtral margin "liglnly 
'err;ue Posterior maq~in \~ith dhtinct nutch. Sulcu~ acu~ti· 
cu<, homu\ulcoid :.~nrJ o~tial Ostium ~tppmximatel~ thrcl' 
time;, length ut cauda. Collum ~lightl_v C\ll1~llicted lcntr;,l/y_ 
Colliculi heteronH1rph. Antrrior ~nlliculum apprn_-.;imately 
th!'L'e time' length ot po~tcrior colticuhrm. P~cudo-collkulutu 
dt~tJnctl\ prcwnt behl\\ po~teriur L(Jlliculum. Crista supcl"iur 
P"orl) den:loped. Cri~ta inferior hroad but a],o poor]\ de­
\C]oped. Dnr.,al area allantoiJ in ~hapc hut rather oh\cure. 
Rostrum -.hort. broad and rounded di~tatly, cumpri'>ing r- 16 
r-, of total otolith kngth Antiro~trum approximately quarter 
'>iLe nf m\lrum and pointer_] di\tillly. Excisura ostii well de­
~-elope-d with acute angle. 
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DIAGNOSTIC FEATURES 

The oval shape with the small but distinct notch in the poste­
rior margin, the smooth dorsal margin and the dentate ven­
tral margin. the homosulcoid sulcus acusticus, the large ante­
rior and small posterior colliculum and the distally pointed 
antirostrum. 

SPECIES Krcfftichthys amlerssoni (LOnnbcrg, 1905) 
{Plate 7, Figure 30) 

MATERIAL Description based on the otolitbs of 21 speci­
mens ranging from 33 - 66 mm TL Catch locality: South 
Georgia. DIFS otolith catalogue numben: ~06, 807, 1205-
120R. 1243-1247. 1255, 1256, 1262, 1284- 1287, 1342, \348 
- 1352. Collected by the BAS and P.A. Hulley of the SAM. 

DESCRIPTION 

Otolith discoid to ~ub-quadrate. Medially flat, laterally 
slightly convex. Margin entire. Sulcus acusticus ostial and 
heterosulcoid. Ostium and cauda continuous but collum high 
and constricted. Cauda generally larger than ostium. Colli­
culi heteromorph. Distinct pscudo-colliculum present in 
cauda below posterior colliculum. Cristae superior and infe­
rior poorly developed. Ventral area sometimes present. Ros­
trum and antirostrum rounded anteriorly. Excisura ostii 
present with wide ;mglc c. 160 degrees. 

INTRASPECIFIC VARIATION 

Neg:ligihle. 

DIAG~OSTIC FEATURES 

The discoid to sub-quadrate shape. the o~tial and heterosul­
cuid ~ulcus acusticu~. the distinctive myctophiform coliiculi 
piu~ the pre~encc of a p~cudo-culliculum in the cauda. 

1\IORPHOMETRY 

OL: TL Ratio 

I: -12.55 

n = 22; Std Dev = 3,94; Range 30A-?>-47.KU 

SPECIES Lampanychthus achim.1 Andriya!>he\', 1962. 
(PlateR. Figure 31) 

t\IATERIAL De~cription ba~ed on the otohth~ of two 
specimen~ of 147 and 160 mm TL. Catch locality: South 
<icorgia. DIFS otolith catalogue numbers: 1319. i3H3. C'ol­
lccted hy the BAS. 

UESCRIPTION 

Otolith dor~O-\'enlrally rectangular. :\kdia!ly flat with poor 
rdid. laterally "trongly ctmvex. Margin entire. Sulcus acm· 
tkus ~ituatcd mid-medially. homo~ulcoid and o~tiaL Colliculi 
ht:tt:ro- to homumorph. Crista superior ab~ent. Crista infe­
rior pre~<:'nl hut poorly defined. Rostrum. anlirostrum and 
c:'l.cisura o~tii ab~cnt. Prominent ventral area pre~enL 

IH J,.(;;>.~(}STIC FEATURES 

DlH~o-venlral n:etangulm ~hape with tilt: mid-m~,;dially ~ilu­
at~,;d o~tiai and homo~ulcoid ~ulcu~ acu~Licu~-

MORPHOMETRY 

OL: TL Ratio 

1 : 82.R8 

S. Afr. T. Nav. Antarkt., Deel17, No. 1, 1987 

n = 2; Range 82.47-83,29 

SPECIES Lobianchia gemellari (Cocco. 1838) 
(Plate 8. Figure 32) 

MATERIAL Description based on the otoliths of two 
specimens of 26 and 58 mm SL made available to the author 
on loan from the ZIMH. and the illustration by Schwarzhan~ 
(197.S). 

DESCRIPTION 

Otolith OYate. Medially flat with poor relief. laterally slightly 
convex. Dorsal and posterior margins entire. Ventral margin 
slightly serrate. Sulcus acusticus ostial and near homosul­
coid. Collum with slight ventral notch. Ostium c. twice the 
size of cauda. Colliculi heteromorph. but well developed. 
Anterior colliculum c. twice the size of posterior colliculum. 
Pscudo-colliculum present below posterior colliculum. Crista 
super-ior somewhat ridge-like but poorly developed. Crista 
inferior broad and wide below cauda and half of ostium. 
Dorsal area large hut shallow. Rostrum ~hort. broad proxi­
mally and near pointed di~tally. Antirostrum small and 
1minted distally. Excisura ostii small with extremely acute 
angle. 

DIAGNOSTIC FEATURJ<:S 

The ovate shape. the enlire dorsal and po~terior margin~. 
the serrate ventral margin. the presence of a pseudo-collicu­
lum and the ~hurt but dbtally pointed ro~trum and antiros­
trum. 

SPECII~S No/oscopdus resplendens (Richardson, 1R45) 
(Plate 8. Figure 33) 

l\'IATERIAL Description ba~ed on the otolith~ of five 
~pecimens ranging from 20- 67mm SL made available to the 
author from the ZIMI-! . and the illustration by Schwarzhans 
{ 19HO). Catch locality unknown. 

DESCRIPTION 

Otolith oval. Medially flat with poor relief. laterally ,lightly 
convex. Dorsal mm·gin entire. Posterior margin ,inuate. 
Yentral margin slightly ~enate. Sulcus acusticus o~tial and 
homo~ulcoid. o.~1ium <1pproximatcly four times length of 
cauda. Collum with •.light ventral con,triction. Colliculi het­
eromorph. Anterior co\liculum c. four tune~ size of posterior 
colliculum. Crista superior ridge-like hut poorl:-· developed. 
Di~tinct pscudo-colliculum present below pootcrior collicu­
lum_ Cl'i.~h1 ini'erior bwad but also poorly developed. Dorsal 
area present hut ~hallow and elongate. Rostrum ~hort and 
blunt di~tally. compri~ing c ](I'( or total otolith length. An­
tiro~trum minute and pointed diqa!ly. Exci~ura ostii shallow 
1\ith ne<lr rectangular an)!le. 

DIAG:'\OSTIC FEATtRES 

Th..: oval ~hapc, the o~tial and homo~uleoid ~ulcus acu~ticu~. 
the entire dorsal margin, the '>lightly serrate ventral margin. 
the ;..inuatc po~terior margin. the extremely ~hurt and di~· 
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J-'igurc 31 LampwJychth,L\ achirm a- !47 mm. b- l6!l mm TL: Fip;ur.- 32 f_obirmclua gnnd!mi- k;ngth unknt1wn: Fi~~;ure 33 Nvtmcopeltu 
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do" 76 mm SL. Iligure 36 Protomyctoplwm nvrmum 70 mm Sl: Figure 37 Proton1yctoplwm reni.wni"- ..\3 mm. h- 55 mm TL. 
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tally blunt rostrum and the distinct colliculi of which the an­
terior colliculum is approximately four times the size of the 
posterior collicu!um. 

SPECIES Prolomyctophum bolini (Fra&er-Brunner, 1949) 
(Plate 8, Figure 34) 

MATERIAL Description based on the otoliths of 25 speci­
mens ranging from 46 - 70 mm TL. Catch locality: South 
Georgia. DIFS otolith catalogue numbero.: 820, 1204. 1248. 
t249, 125L 1257. 1299, 1335. 1337- 1341, 1343- l347. 
1353,1364, 1365. 1369-1372. Collected by the BAS. 

DESCRJPTION 

Otolith dorso-ventrally oval. Medially tlat \Vilh poor relief. 
laterally convex. Margin entire. usually with characteristic 
indentation in posterior margin. Sulcus acusticus ostial and 
homosulcoid. Ostium and cauda only distinguishable by po­
sition of colliculi. Colliculi poorly defined and heteromorph. 
Pseudo-colliculum present below posterior colliculum. Crista 
superior absent. Crista inferior poorly developed. Dorsal 
and ventral arcus absent. Rostrum short and blunt distal!y. 
Antirostrum usu"J.lly absent. Excisur.t ostii shallow with wide 
angle. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The dorso-ventral oval shape. the entire margin, the abse1KC 
of the crista superior. the heteromorph colliculi and the 
presence of a pseudo-colliculum in association with the 
notch in the posterior margin. 

MORPHOMETRY 

OL I TL Relationship 

TL = 24.76 OL '·"mm 

n = 24; Std Err Est = 7 ,05xl0"'; Coeff Det = 0,72; Corr Co­
eff = 0.85 

SPECIES Prolomyctophum choriodon Hullcy. 19Rl 
(Plate 8, Figure 35) 

MATERIAL Description based on the otoliths of two 
specimens of 60 and 76 mm SL made available to the author 
by T. Linkowski of the MIRP. Catch locality unknown. 

DESCRIPTION 

Otolith near di5coid in shape, although the l'entral margin i"> 
~omewhat triangular. Medially and laterally relatively flat. 
Margin generally entire, except for the ventral margin which 
can be ~lightly irregular. Posterior margin with distinct 
notch. Sulcus acusticus generally homo~ulcoid and o~tial. 

Ostium and cauda not clearly distingui~hable from e;:tch 
other. Collum not con~tricted. Colliculi near homomorph 
and slender. Pseudo-(:olliculum not well developed. Crista 
superior poorly developed. Crista inferior relatively broad. 
but not prominently developed. Dorsal area absent. Ventral 
groove present. Rostrum and untirostrum broad. near equal 
in size. well de\'eloped and rounded distally, compri~ing c. 

S.Afr. T. Nav. Antarkt., Dee117, No.1, 1987 

15 '1- of total otolith length. Excisura ostii deep with acute 
angle. Pseudo-rostrum, pseudo-antiroslrum and pseudo-exei­
sura ostii prominent. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The near discoid shape with the slightly triangular ventral 
margin, the near equally sized rostrum and antirostrum, the 
homos.ulcoid sulcus acusticus and the presence of a pseudo­
rostrum, p~cudo-antirostrum and pseudo-excisura ostii. 

MORPHOMETRY 

OL: SL Ratio 

1:31,67 

n = 2; Range 30,3- 33,04 

SPECIES Proromyctophumnormani (Taning, 1932) 
(Plate tl, Figure 36) 

MATERIAL Description based on the otoliths of one 
specimen of 70 mm SL made available on loan to the author 
by P.A. Hulky of the SAM. Catch locality: South West At" 
!antic. 

DESCRIPTION 

Otolith generally discoid. Medially flat, laterally slightly con­
vex. Margin generally entire to gently lobed. Posterior mar­
gin slightly V-shapcd. Sulcus acusticus ostial and homosul­
coid. Collum not constricted although slightly raised. Ostium 
and cauda of approximately equal size. Colliculi homo­
morph. Poorly developed pseudo-colliculum present below 
posterior colliculum. Crista superior poorly developed to ab­
sent. Crista inferiot" more prominent than cri~ta superior, 
but also not well de\"eloped. Rostrum and antirostrum of ap­
proximately equal size, proximately and distally broad and 
di,tally rounded. Excisura ostii with acute angle. 

DIAGNOSTIC FEATURES 

The generally di~wid shape and the V-shaped vemral mar­
gin. in association with the typically myctophiform sulcus 
acu&ticus and colliculi. 

MORPHOMETRY 

OL: SL Ratio 

l : 31 ,R 

SPECIES Proromyctophumtenisoni (Norman, 1930) 
(Plate 8, Figure 37) 

MATERIAL Description based on the otoliths of 11 speci­
men~ ranging from 37- 55 mm TL, made available on loan 
to the author by P.A. llulley of the SAM. Catch locality : 
South West Atlantic Ocean. 

DESCRIPTION 

Otolith of small fish discoid and becoming dor~o-ventrally 
oval/rectangular in larger fish. Medially tlat. laterally slightly 
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convex. 1\Iargin generally entire. Sulcus acusticus ostial and 
heterosulcoid. Collum slightly constricted. particularly dor­
~;;\ly. Ostium and cauda of approximately equal size. Colli­
culi homomorph. although anterior colliculum slightly larger 
than posterior colliculum. Small pseudo-colliculum present 
below posterior colliculum. Both cristae poorly developed. 
Rostrum, antirostrum and exebura ostii becoming less well 
developed with increase in f!sh size. Both rostra rounded 
di.~tally. 

DIAGNOSTIC FEATURES 

The typically myctophiform sulcus acusticus with homo­
morph collkuli and in particular the dorsally constricted col­
lum. 

INTRASPECIFIC VARIATION 

Negligible. 

ONTOGENY 

The o!Oiiths of fishe; <40 mm SL are discoid where11fter 
they become dorso-ventrally oval to rectangular. 

MORPHOMETRY 

OL: SL Ratio 

I: 32.7 

n = !I; Std Dev of the mean= 3.9 

ORDER GADIFORMES 
SUBORDER MURAENOLEPIDOIDEJ 

FAMILY Muraenolepidae 

SPECIES .Huraenolepis marmorala GUnther, l.SSU 
(Plate 9, Figure 38) 

MATERIAL Description ba,~d on the oto!iths of five 
specimen' ranging from 200- 33! mm TL Catch locality: 
Kt:rguelen and Crozet blands. DJFS otolith catalogue num­
ber': J31- J-'15. Collected by J.-C. Hure;lll of the MNIINP. 

DESCRIPTION 

Otolith u1·al to triangular in ~hape. l\ledial fa~.:e with poor re· 
lid atH..I tlat. laterally ~lightly convex. l\"largin entire to gently 
lobed in 'ome 'pccimen,. Sulcus ac11-~ticus gener;1lly hetern­
wlcoid and Jl'eudo-o,ticH.:audal. Cnlhun acutely con,tricted. 
cle;1rly 'eparating ostium from cauda. O'tium and cauda of 
cqu;1l 'ize. Anterior and po~terior colliculi prc~ent. well de­
fined <llld homomorph. Cri~hl ~uperior bro<td and bokl O\a 

entire -,uku~ acu~ticu-.. Crista inferior le~" \\ell t.!din"'d. al­
though u"u;!ll) prominent below collum. Small fu~iform dor­
sal area prc-,enl. Ro~trum prominent and rounded di~t<dl). 
Wnlpri,ing ,·. 14 '( of total otolith length. Antirostrum ap­
proxim<ttcly lwlf ~it.e of ro,trum. Excisura nslii \hall cm to 

deep 11ith 1ariablc angle. P~l'udo-rostrum. -anliro~tru111 and 
pseudn-c:<c.cisun1 ostii ~ometime~ pr..:,cnt. 

1;"'-<TRASPECIFIC VAIUATIO:'\ 

Gcometric ~hape i~ variable, from oval to ~lightly triangular. 
otherwi;,e,: negligible. 
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DIAGNOSTIC FEATURES 

The oto!iths of this species and M. microps are both typified 
by their characteristic hctcromorph gadiform col!iculi and 
the equa11y sized ostium and cauda. The otoliths of M. mar­
moraw can be distinguished from those of M. microps by the 
presence of a clearly defined rostrum. antirostrum and exci­
sura ostii. 

MORPHOMETRY 

OL: TL Ratio 

I: 62.54 

n = 5; Std Dev = 7.97; Range 50,59-71,79 

SPECIES Muraeno/epis microps LOnnberg.l905 
(Plate 9. Figure 39) 

MATERIAL Description based on the otoliths of 52 speci­
mens ranging from 157 - 390 mm TL. Catch locality: South 
Georgia Island. 60~ 28' S. 45o 28' W; 61o 12' S, 56o 10' W 
and 7W 26' S, 8" 39' W. DIFS otolith catalogue number~: 
270. 713-732. !:i08. 809. !J59. 1165- 1167. 1500- 1502. 
1569- 1576. 1688- 1701. Collected by K.-H. Kock of the 
BAF. by the MIRP and the BAS. 

DESCRIPTION 

Otolith oval to triangular. Medially tlat with poor relief. 
laterally slightly convex. Margin entire to gently lobed. Sul­
cus acusticus ostia-caudal and hcterosukoid. Collum acutely 
con~tricted. clc<lfly sepantting ostium from cauda. Ostium 
and cauda of equal size. Colliculi homomorph and of near 
equal size. Crista superior v11riablc in definition. sometimes 
continuous over entire sulcus acu;ticus and ~ometimes ~plit 
over o~tium and cauda. Crista inferior more robust than 
crista ~uperior, particularly immediately below the collum. 
Dorsal area sometimes present and oval in shape. Rostrum 
only pre.<,ent in larger specimens and then small and rounded 
di~tally. Antirostrum also only present in larger specimens 
and then of equal size <l~ ro~trum. Exdsura ostii if present 
with acute angle. Pseudo-rostrum. -antirostrum and -exci­
sura ostii present in larger ~pccimens. 

INTRASPECIFIC VARIATIOl\' 

Geometric ~hape variable. o\"al to triangular. otherwise neg­
ligible except for ontogenetic changes. 

DIAG:\OSTJC FEATURES 

The tlYalto triangular 'hape. the typical gadoid ~ulcus acu~­
ticu~ <!lld collicu!i and the broad ridge-like >tructurc below 
the cri~ la inferior. 

O~TOGENY 

"I he geometric ~hape change~ from oval to generally trianJ!U· 
lar in fi'h > :\.'ill mm TL Also in fi~h 350 mm TL the ro~tral 
and p;eudo-rosrral \lructure\ ~tart to develop. 

:\JORI'HOMETRY 

OL I TL Relationship 

TL = ~X.21 Ot.'·" mm 

n -= -17: Std Err E.,t = 0.!25: Codf Det = O . .Sl: Corr ('oeff 
= 0.90 
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J<'igure 38 Muraeno!epis marmomta a- 200 mm. b- 280 mm, c- 325 mm. d- 331 mm TL; Figure 39 Muraenu!epis microps a- 188 mm, b-
218 mm. c- 320 mill, d- 336 mm, c- 360 mm TL; Fi~:ure 40Amimom ros/rata-length unknown. 
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Ma!>-s I TL Relationship 

Mass = 8,98xl0 'TL .._.. g 

n = 37; Std Err Est= 0,111; Coeff Det = 0.98; Corr Coeff 
=0,99 

SUBORDER GADOIDEI 

FAMILY Moridae 

SPECIES Amimora rostrata (GUnther, 1878) 
(Plate 9, Fi1,'11re 40) 

l\1ATERIAL Description based on the otoliths of 15 speci­
mens of unknown length made available to the author on 
loan by Ch. Karrer of the ZIMH. Catch locality unknown. 

DESCRIPTION 

Otolith pyriform. Antero-dorsal margin bulbous and lobed. 
Remainder of margin entire. Sulcus acusticus caudal and 
heterosulcoid. No constriction at collum yet ostium and 
cauda distinct. Ostium oval, cauda wider at posterior end. 
Colliculi heteromorph. Anterior colliculum raised and nod­
ulifcrous. Posterior colliculum ridge-like in cauda. Crista su­
perior poorly developed, starting mid-way over ostium and 
ending on postero-dorsal margin. Crista inferior also starting 
mid-way below ostium and ending on postero-ventral mar­
gin. Dorsal area oval and shallow, situated midway above os­
tium and cauda. Distinct rostrum, antirostrum and excisura 
ostii absent. Small pseudo-rostrum, -antirostrum and -exci· 
sura ostii present. 

DIAGNOSTIC FEATURES 

Near pyriform shape, the caudal and heterosulcoid sulcus 
acusticus and the ridge-like posterior colliculum. 

MORPHOMETRY 

OL: TL Ratio 

1 : 29,93 

n = 15; Std Dev = 1 ,80; Range 26,59- 32,12 

FAMILY Melanonidae 

SPECJF.$ Melanonus gracilis GUnther. 1878 
(Plate 10, Figure 41) 

MATERIAL Description based on the otoliths of one 
specimen of 148,5 mm SL made available to the author on 
loan from tlle RMGM otolith collection of P.A.M. Gaem­
ers. Catch locality unknown. 

DESCRIPTION 

Otolith oval to sub-quadrate. Anterior margin of otolith 
oblique, remainder of otolith near oval. Margin entire ex­
cept for distinct indentation in posterior margin. Medially 
flat to slightly convex with relatively poor relief, laterally 
weakly convex. Sulcus acusticus ostia-caudal and homosul­
coid and allantoid in shape. Collum slightly constricted. Col­
liculi homomorph and well developed. Rostrum short and 
pointed distally. Antirostrum absent. Excisura o.~tii with 
wide angle (near 180 degrees). The projection on the 
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oblique anterior margin is an excisural projection, which is 
not as well developed as in M. zugmayeri. 

DIAGNOSTIC FEATURES 

The oval to subquadratc shape with the oblique anterior 
margin. the homomorph colliculum, the entire margin in as­
sociation with the excisural projection. 

MORPHOMgTRY 

OL: SLRatio 

1 : 48,2 

SPECIES MelanomAs wgmayeri Norman, 1930 
(Plate 10, Figure 42) 

MATERIAL Description based on the otoliths of three 
specimens of 186, 219 and 226 mm SL, made available to the 
author from the RMGM otolith collection of P.A.M. Gaem­
ers. Catch locality unknown. 

DESCRIPTION 

Otolith shape changes from dorso-ventrai[y oval to near tri­
angular in specimens > 226 mm SL. Margin entire with 
slight notch in posterior margin. Medially flat to weakly con­
cave with relatively poor relief, laterally weakly convex. Sul­
cus acusticus ostio-e.auda! and homosulcoid. Ostium and 
cauda separated by slightly constricted collum. Colliculi ho­
momorph and well developed. Rostrum prominent and 
rounded distally. Antirostrum absent. Excisur-a ostii with ex­
tremely wide angle (160 ~ 180 degrees) with prominent exci· 
sural projection. The size of the projection increases with 
fish size. 

INTRASI•ECIFIC VARIATION 

Negligible except for the ontogenetic changes. 

DIAGNOSTIC FEATURES 

The dorso-ventrally oval to triangular shape, the homo­
morph colliculi, the entire margin and the distinct excisural 
projection. 

ONTOGENY 

Shape of otolith changes from dorso-ventrally oval to trian­
gular in (ish > 220 mm SL (ventral margin forms the base of 
the triangle). The excisural projection also increases with 
fish size. 

MORPHOMETRY 

OL: SL Ratio 

1:87,35 

n = 3; Range 79,57 ~ 94,89 

FAMILY Gadidae 

SPECIES Micromesistius austral is Nonnan, 1937 
(Plate 10, Figure 43) 

l\1ATERIAL Description based on the otoliths of two 
specimens of 420 and 500 mm TL Catch locality: 54o 53' S. 



26 S. Afr. T. Nav. Antarkt., Deel 17, No. 1, 1987 

41 ---_'-r. 
·;,, 

42 

a b c 

PLATE 10 
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57° 39' W. DIFS otolith catalogue numbers: 254, 258·. Col~ 
lected by K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith extremely elongate and oval. Medially slightly con­
vex with relatively poor relief, laterally slightly concave. 
Dorsal margin entire. Dorsal margin of rostrum, ventral 
margin and posterior margin sinuate. Sulcus acusticus ostial 
and homosulcoid extending over entire length of otolith. 
Collum indistinct. Colliculi heteromorph, but poorly devel­
oped. Anterior colliculum c. twice size of posterior C(lllieu­
lum. Crista superior and crista inferior ridge-like above and 
below entire sulcus acusticus, but poorly developed. Crista 
inferior sinuatc anterior of mid-region. Distinct horizontal 
ventral groove with prominent ~inuate dorsal and ventral 
ridges. Dorsal and ventral areas absent. Rostrum large and 
rounded distally. comprising c. 38% of total otolith length. 
Antirostrum absent. Excisura ostii present with wide angle. 

INTRASPECIFIC VARIATION 

Negligible 

DIAGNOSTIC FEATURES 

The elongate ova! shape, the homosulcoid sulcus acus.ticus. 
the horizontal ventral groove, with distinctly sinuate dorsal 
and ventral ridges. 

MORPHOMETRY 

OL: TL Ratio 

1 : 26,85 

n = 2; Range 25,93-27,78 

FAMILY Merlucciidae 

SPECIES Macroronw novaezelandiae Waite, 1911 
(Plate 11, Figure -14) 

MATERIAL Description based on the otoliths of 20 speci­
mens ranging from 650- 963 mm SL Catch locality: 4lo 43' 
S, 144° 25' E. DIFS otolith catalogue numbers: 884- 903. 
Collected by M.A. Wibon of the DSTADT. 

DESCRIPTION 

Otolith generally ovaL Medially slightly convex, !atemlly 
slightly concave. Dorsal, posterior and antcro-ventral mar­
gins sinuate. Ventral margin entire. Characteristic indenta­
tion in dorsal margin mid-way over ostium. Sulcus acusticus 
medial and heterosu!coid. Ostium and cauda of near equal 
size, separated by raised and constricted collum. Colliculi 
homomorph and well developed. Crista superior ridge-like 
over posterior portion of ostium, collum and anterior por­
tion of cauda. Crista inferior broad but poorly developed to 
absent. Rostrum, antirostrum and excisura ostii absent. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC f<'EATURES 

The oval shape, the medial and homosulcoid sulcus acusticus 
with near equal sized ostium and cauda and the homomorph 
colliculi. 

MORPHOMETRY 

Ot: SLRatio 

I: 35,08 

n = 20; Std Dcv = 1,26; Range 32,81-38,99 

SUBORDER MACROUROIDET 

FAMILY Macrouridae 

SPECIES Cynomacmrus piriei Do!lo, 1909 
(Plate 11, Figure 45) 
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MATERIAL Description based on the otoliths of four 
specimens ranging from 78 - 386 mm SL. Catch localitv: 
South Georgia. DIFS otolith catalogue numbers: 1216, 1312, 
1325,1367. Collected by the BAS. 

DESCRIPTION 
' Otolith discoid and small in relation to fish size. Medially 

completely flat with poor relief, laterally strongly convex. 
Margin entire. Sulcus acusticus heterosulcoid and medial. 
Cristae and colliculi variable. Rostrum, antirostrum and ex· 
cisura ostii absent. 

INTRASPECIFIC VARIATION 

Negligible except for the variability of the collicuH and the 
definition oftl1e cristae. 

DIAGNOSTIC FEATURES 

The discoid geometric shape, the flat medial face, the 
strongly convex lateral face and the medial sulcus acusticus. 

MORPHOMETRY 

OL: SL Ratio 

1 : 122,1 

n = 4; Range 73,58- 183,37 

SPECIES Lionurus filicauda (Giinther, 1878) 
(Plate 11, Figure 46) 

MATERIAL Description based on the otoliths of one 
specimen of unknown length made available to the author 
on loan from the TRSNB otolith collection of D. No] f. Catch 
locality 46° 46' S. 13o E. 

DESCRIPTION 

Otolith generally oval. Posteriorly more blunt than ante­
riorly. Margin entire. Sulcus acusticus ostia-caudal and het­
eromorph. Ostial section of sulcus acusticus directed dor­
sally. Ostium and cauda continuous but distinguishable from 
each other by constricted collum. Colliculi large but hetero­
morph. Crista superior narrow. Crista inrerior broad. Ros­
trum, antirostrum and excisura ostii absent. 

DIAGNOSTIC FEATURES 

The generally oval shllpc, the entire margin, the ostio-cauda! 
and heterosulcoid sulcus acusticus and the large hetero­
morph colliculi. 
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SPECIES Macrourus !rolotradzys Giinther, 1878 
(Plate 11, Figure 47) 

MATERIAL Description based on the otoliths of one 
specimen of unknown length made available to the author 
on loan from the IRSNB otolith collection of D. Nolf. Catch 
locality: 52" 31'S, 63" 25' W. 

DESCRIPTION 

Otolith elongate oval, slightly more slender than that of 
i\1acrounL~ whitsoni. Ventral margin with isolated lobes. 
Mid-section of dorsal margin finely sinuatc, Sulcus acusticus 
ostia-caudal and homosu!coid. Ostium and cauda continuous 
but clearly distinguishable by ventral constriction of collum. 
Collkuli homomorph and elongate in comparison to Mac­
rmmls whirsoni. Cristae poorly developed. Rostrum, antiros­
trum and excisura ostii absent. 

DIAGNOSTIC FEATURES 

The elongate oval shape, the sinuate mid-section of the dor­
sal margin, the ostia-caudal and homosulcoid sulcus acusti­
cu~ and the homomorph co\licu\i. 

SPECIES Macrourus whilsoni (Regan, 1913) 
(Plate 11, Figure 48) 

MATERIAL Description based on the otoliths of three 
specimens of •mknown length made available to the author 
on loan from the IRSNB otolith collection of D. Nolf. Catch 
locality unknown. 

DESCRIPTION 

Otolith generally ovaL ventral margin entire, dorsal margin 
lobed (variable degree). Sulcus acusticus ostia-caudal and 
near homosulcoid. Ostium and cauda continuous although 
clearly distingui~hable from each other by slight ventral con­
striction of collum. Colliculi relatively small in comparison to 
Macrourus hoforrachys and homomorph. Aoterior and poste­
rior colliculi equally well developed. Crista superior rel­
atively well developed. Crista inferior poorly developed. 
Rostrum, antirostrum and excisura oslii absent. 

DIAGNOSTIC FEATURES 

The oval shape, the ostia-caudal and homosulcoid sulcus 
acusticus and the homomorph co\liculi. 

SPECIES Nemalommu armaws Hector, 1875 
(Plate 11. Figure 49) 

MATERIAL Description based on the otoliths of one 
specimen of unknown length made avuilable to the author 
on loan from the RMGM otolith collection of P.A.M. 
Gaemers. Catch locality unknown. 

DESCRIPTION 

Otolith distinctly oval and relatively thick. Margin entire. 
l\ledially and laterally weakly convex. Concentric grooves 
around sulcus acusticus. Sulcus acusticus medial and homo­
sulcoid. Ostium and cauda separated by slightly constricted 
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collum. Colliculi homomorph and prominent. Rostrum, anti­
rostrum and excisura ostii absent. 

DIAGNOSTIC FEATURES 

The oval shape with the entire margin, the medial sulcus 
acusticus and the homomorph col!icu\i. 

ORDER BERYCIFORMES 
SUBORDER BERYCOIDEI 

FAMILY Anop!ogasteridae 

SPECIES Anoploga.wer cornu/a (Valenciennes, 1R33) 
(Plate 12, Figure 50) 

MATERIAL Description based on the otoliths of one 
specimen of unknown length made available to the author 
on loan from the RMGM otolith collection of P.A.M. 
Gacrners and the illustration by Schwarzhans (1980). Catch 
locality: New South Wales. 

DESCRIPTION 

Otolith broadly subquadrate. Posterior and ventral margins 
nearly right angular. Dorsal and anterior margins rounded. 
Margjn entire to slightly irregular. Medially flat with rel­
atively little relief, laterally weakly convex. Medio-latcr;!lly 
thin. Sulcus acusticus ostial to mcdiul and hetcrosulcoid. Os­
tium broad, large and ventrally slightly bulbous. Cauda 
short. Both cristae superior and inferior poorly developed. 
Rostrum broad, bold and rounded distally. Antirostrum 
small and rounded dista!ly. Excisura ostii with acute angle. 

DIAGNOSTIC FEATURES 

The broadly subquadrate shape and the "myripristid-like" 
ostium (i.e. bulbous ventral margin of the ostium) (Hecht 
1982). 

SUBORDER STEPHANOBERYCOIDEI 

FAMILY Melamphaidae 

SPECIES Sio IWnlenskjoldii (L6nnbcrg. 1905) 
(Plate 12. Figure 51} 

MATERIAL De~cription based on the otoliths of 11 ~peci­
mens ranging from 8R- 134 mm TL. DIFS otolith catalogue 
number~: 1223- 1225. 1368, 1375, 1376, 1385, 139:1. 1394, 
1396. Catch locality; South Georgia. Collected by the BAS. 

DESCRIPTION 

Otolith generally ovate in shape. Media-laterally thin. Me­
dially flat with poor relief. laterally slightly convex. Margin 
irregul;!r\y lobed. Sulcus acusticus generally medial and ho­
rno~ulcoid. No di~tinction between ostium and cauda. Colli­
culi heteromorph. Anterior colliculum large and extremely 
prominent. Posterior colliculum absent. Crista superior ab­
~cnt. Crista inferior broad but not well developed. Rostrum 
and antirostrum small with acute excisura ostii. 

I~TRASPECIFJC VARIATION 

Irregular sculpture of margin and the variable ovate shape. 
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Figure 44 Macrumnus tw•·ae;:e/andiaf' 3- 654 mm, b- 657 mm SL Figure 45 Cynomacruru.1 piriei a- 78 mm, h- 119 mm, c- 213 mm. d-
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wni -length unknown; Figure 49 Nematonurns amwtus- kngth unknown. 
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DIAGNOSTIC I<'EATURES 

The generally ovate shape, the irregular sculpture of the 
margin in association with the large and prominent anterior 
colliculum. 

ONTOGENY 
Oto!iths of fish < SO mm SL are greater in height than in 
length, whereafter they become ovate. 

MORPHOMETRY 

OL: TL Ratio 

1: 23,14 

n = 11; Std Dev = 3,94; Range 19,85-31,76 

ORDER ZEIFORMES 

F AMI LV Oreosomatidae 

SPECIES Pseudocylllls moculatus Gi!christ, 1906 and 
Xcnocytlus nemotoi Abe, 1957 

(Plate 12, Figures 52 & 53) 

MATERIAL The description of the otoliths of P. nurcula­
tus is based on two specimens of unknown length, collected 
off the coast of New Zealand by Ch. Karrcr. DIFS otolith 
catalogue numbers: 1774, 1775. The description and illustra­
tion of the sagittal otolith of Xenoc_vttus nemotof (149 mm 
SL) is based on the illustration presented by A be and Suzuki 
(1981). 

DESCRIPTION 

Note: The otoliths of the two oreosomatid species arc indis~ 
tinguishab!e from each other and are. therefore, described 
together. 

Otolith essentially dor~o-vcntral!y oval, with deep mid-ante­
rior and mid-posterior marginal constrictions (hour-glass 
shape). Medially and laterally convex. Dorsal margin entire 
to lobed. Ventral margin acutely dentate. Sulcus acusticus 
ostio-caudal and bcterosulcoid. Colliculi homo- to hctcro­
morpb with both anterior and posterior colliculi well de­
fined. Crista superior usually well defined above ostium. but 
sometimes present above entire sulcus acusticus. Crista infe­
rior prominent and bold (sometimes knob-like) particularly 
below collum. Rostrum and antirostrum of equal size. Ros­
trum pointed distally while antirostrum is distally rounded. 
Pseudo-rostrum and pseudo-antirostrum of equal size, sh11pe 
and definition as rostrum and antirostrum respectively. Exci­
sura ostii and pseudo-excisura ostii also of equal size. Dorsal 
area sometimes present. Ventral area absent. Mid-ventral 
horizontal grooves and ridges sometimes present. 

DIAGNOSTIC FEATURES 

The dorso-ventrally oval shape and the deep constrictions in 
the mid-anterior and posterior margins. 

ADDENDUM 

The otoliths of a further two orcosomatid species. Neocyttus 
rhomboidalis (Gilchrist. 1906) (Plate 12, Fig. 54) and Alfo­
cyllus verrucosus (Gilchrist. 1906) (Plate 12. Fig. 55). were 
made available to the author by M.A. Wilson of DSTADT. 
Tile geometric shape of these oto!iths arc identical to those 
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described above. DIFS otolith catalogue numhers: N. rhom­
/Joidalis: 1044 - 1063 and A. Ferrucosus: 984 - 1003. The 
material was collected off the coast of Ta~mania at 42o J . .J' S, 
144° 39' E. 

ORDER SCORPAENIFORMES 
SUBORDER SCORPAENO!DEI 

FAMILY Scorpaenidae 

SPECIES Helicolenus mouchai (Sauvage. 1875) 
(Plate 13, Figure 56) 

MATERIAL Description based on the otoliths of two 
specimens of 340 and 350 mm TL. Catch localily: Gough Is­
land. DIFS otolith catalogue number: 735,737. Collected by 
W. Uys or the OIFS. 

DESCIUJ>TION 

Otolith generally fusiform. Medially convex, laterally con­
cave. Dorsal margin serrate. Ventral margin dentate. Sukus 
acusticus o~tial. near homosulcoid and deep. Ostium nearly 
indistinguishable from cauda. Collum indistinct. Cauda with 
slight postero-ventral angle. Colliculi heteromorph and 
poorly developed. Crista superior prominent and ridge-like 
above sulcus acusticus, forming ventral border of oval dorsal 
area. Crista inferior well developed, particularly below pos­
terior section of cauda. Rostrum variable in size but promi­
nent, distally slender and rounded. Antirustrum and excisura 
ostii either prc~cnt or ahsent. 

INTRASPECJFlC VARIATION 

Negligible. except for variable shape of rostrum. 

DIAGNOSTIC l<'EATURES 

The fusiform shape, the deep, ostial and homosulcoid sulcus 
acu~ticus with a slight postero-ventral angle, the well devel­
oped crista superior and the oval shaped dorsal area. 

MORPHOMETRY 

OL: TL Ratio 

1 : 30.37 

n = 2; Range 28,33-32.4! 

SPECIES Helicolenus papillows Richardson, 1845 
(Plate 13. Figure 57) 

MATERIAL Description based on the otoliths of 20 speci­
mens ranging from 206- 348 mm TL. Catch locality: 41° 43' 
S, 144" 25' E. DIFS otolith catalogue numbers: 964 - 983. 
Collected by M.A. Wilson of the DSTADT. 

DESCRIPTION 

Otolith ovate to near fu~iform. Medially convex, laterally 
concave. Dorsal margin lobed to slightly irregular. Ventral 
margin sinuatc. Sulcus acusticus ostia!, near bomosulcoid, 
straight and not as deep as in H. mour/Jezi. Ostium indis­
tinguishable from cauda. Collum obscure. Culliculi hetero­
morpb. Anterior colliculum present but poorly developed. 
Posterior colliculum variable. Crista superior prominent and 
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Figure 50 Anoplogas/er comwa- length unknown; J<'igure 51 Sio nonlenskjoldii a -79 mm. b- 69 mm. c- 88 mm, d -103 mm. e- 102 mm. 
f. !19 mm. g- 106 mm TL; Figure 52 Pseluloc_wws macu/ulu.; a- l3llmm. b- 162 mm SL; Figure 53 Xcnoq/lus nemoloi- kngth unknown: 
Figure 54 NetX)'Iills rhomboidulis a- \53 mm. b- 190 mm SL: J<"igurc 55 Al/o('_ri/Jts venuco.w~ a- 123 mm. b- 130 mm, c- 162 mm SL. 
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ridge-like above sulcus acusticus, forming ventral border of 
oval shaped dorsal area. Crista inferior not ridge-like, but 
broad and prominent below entire cauda. Area below crista 
inferior distinctly nodu!iferous. Rostrum huge, becoming 
slender with an increase in fish size and rounded to pointed 
distally. Antirostrum either present or absent, if present 
then small and rounded distally. Excisura ostii present with 
variable angle and situated dorsal to anterior-most extremity 
of crista superior. 

INTRASPECIFIC VARIATION 

The presence or absence of the antirostrum and the variable 
angle of the excisura ostii, otherwise negligible. 

DIAGNOSTIC FEATURES 

The ovate to fusiform shape, the ostial, homosulcoid and 
straight sulcus acusticus, the ridge-like and well developed 
crista superior, the relatively broad and bold crista inferior, 
the oval shaped dorsal area, the excisura ostii situated above 
the level of the crista superior and the distinctly noduliferous 
area ventral to the crista inferior. 

MORPHOMETRY 

OL I TL Relationship 

TL = 16,30 OL '·" mm 

n = 20; Std Err Est= 5,71xl0-'; Cocff Det = 0,88; Corr Co­
cff = 0,93 

Mass I TL Relationship 

Mass = 2,53xto·• TL -~" g 

n = 20; Std Err Est = 5,69xl0 '; Coeff Det = 0,99; Corr Co­
eff = 0,99 

SPECIES Sebas1ich1ltys capensis (Gmelin, 1789) 
{Plate 13, Figure 58) 

MATERIAL Description based on the otoliths of 13 speci­
mens ranging from 260- 370 mm TL, made available to the 
author on loan from the PEM otolith collection. Catch local­
ity: Gough Island. Collected by N. Klages of the PEM. 

DESCRIPTION 

Otolith ovate. Posteriorly bulbous to squared off. Dorsal 
margin serrate to acutely dentate. Ventral margin serrate to 
weakly dentate. Medially convex with high relief. laterally 
concave. Sulcus acusticus ostial and homo- to hcterosulcoid. 
Collum not constricted but distinctly raised. Ostium slightly 
wider than cauda. Posterior e11d of cauda extended by 
groove to postero-ventral corner. Colliculi heteromorph. An­
terior colliculum more prominent than posterior collkulum. 
Crista superior ridge-like above entire sulcus acusticus, 
sometimes distinctly noduliferous. Crista inferior usually 
only well developed below central part of sulcus acusticus. 
Dorsal area large, oval and sometimes nodulifemus. Ros­
trum proximally broad, distally slender and rounded to 
pointed distally, comprising c. 28 o/c of total otolith length. 
Antirostrum absent. Excisura ostii absent or present, if pres­
ent with wide angle. 

INTRASPECIFIC VARIATION 

Negligible, except for the sculpture of the margin. 
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DIAGNOSTIC FEATURES 

The ovate shape with the squared off to bulbous posterior 
end, the ostial and homo- to heterosulcoid sulcus acusticus 
and the postero-ventral groove-like extension of the cauda. 

MORPHOMETRY 

OL: TLRatio 

I: 24,76 

n = 13; Std Dev = 0,72; Range 23,85- 25,93 

FAMILY Congiopodidae 

SPECIES Zanclorhynchus spinifer Gtinther, 1880 
(Plate 13, Figure 59) 

MATERIAL Description based on the il!ustration pres­
ented by Schwarzhans (1980). C<1tch locality: off South Af­
rica. Fish length unknown. 

DESCRIPTION 

Otolith elongate and sagitate (characterized by the long and 
slender elongate rostrum). Dorsal margin entire. Posterior 
margin vaguely lobed. Posterior-dorsal corner of otolith dis­
tinctly rounded and superior. Ventral margin slightly irregu­
lar. Sulcus acusticus homo- to heterosulcoid and ostial. Os­
tium wide and large. Cauda comparatively slender in 
relation to ostium with slight postero-ventral angle. Raised 
collum in mid-region of sulcus acusticus. Crista superior 
obscure, Crista inferior broad and bold below entire sulcus 
acusticus. Rostrum slender, elongate and rounded distally, 
comprising c. 30 % of total otolith length. Antirostrum ab­
sent. Excisura ostii with wide and rounded angle. 

DIAGNOSTIC FEATURES 

The slender elongate shape with the prominent and slender 
rostrum and the up-turned and rounded postero"dorsal cor­
ner. 

ORDER PERCIFORMES 
SUBORDER PERCOTDEI 

FAMILY Latrididae 

SPECIES Mendosoma elongata Kner, 1864 
(Plate 14, Figure 60) 

MATERIAL Description based on the otoliths of four 
specimens ranging from 67 - 202 mm SL. Catch locality: 
Gough Island. DIFS otolith catalogue numbers: 2027- 2030. 
Collected by N. Klages of the PEM. 

DESCRIPTION 

Otolith oval to fusiform. Margin generally entire. Dorsal 
margin sometimes slightly irregular. Medially convex with 
reasonable relief, laterally flat to slightly concave. Sulcus 
acustica~ long, ostial and near homosulcoid. Ostium and 
cauda dearly distinguishable from each other. Ostium 
slightly wider and not as long as cauda. Cauda with slight 
postero-vcntra! angle. Crista superior ridge-like above entire 
sulcus acusticus. Crista inferior broader than crista superior 
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Figure 56 He/iwlmw; mo11chni a- 350 nun. h- J.J.IImm TL.; Figure 57 Hdicolenm l"'l'illow., "- 206 mm. h- 276 mm. c- '27:!. mm. d- 3!1 
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and present below entire sulcus acusticus but not as well de­
veloped as crista superior. Colliculi obscure. Rostrum srnall 
and rounded distally. Antirostrum and cxcisura ostii small to 
minute. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The oval I fu~iform shape and the long, ostial and near ho­
mosulcoid sulcus acusticus. 

MORPHOMETRY 

OL: TL Ratio 

1 : 41,70 

n = 4; Std Dev = 7 .22; Range 37,22- 50,00 

FAMILY Cheilodactylidae 

SPECIES Cheilodactylus monodactylus (Ctrmichael. 1818) 
(Plate 14, Figure 61) 

MATERIAL De>.cription based on the otolith~ of three 
specimens of 310, 330 and 410 mm FL and one ~pecimen of 
410 mm TL Catch locality: Gough Island. DIFS otolith 
catalogue number: 736, the others made available to the 
author on loan from the otolith collection of the PEM. Col­
lected by W. Uy~ of DIFS and N. Klage~ oftl1e PEM. 

DESCRIPTION 

Otolith elongate :md ovate. Dorsal margin and ''entral mar· 
gin entire to ;,lightly irregular. Posterior margin crenate. Me­
dially convex with high relief. laterally concave. Sulcus acus­
ticus oqial (although near ostia-caudal) and heterosulcoid. 
Ostium on!) pre;,ent on dorsal face or rostrum. Cauda elon­
gate with wide postero-vcntral angle. Collum constricted. 
Both cristae equally well developed and ridge-like. Colllculi 
poorly developed. Dursal and ventral areas well developed 
and elongate. Rostrum prominent and pointed di~tally com­
pri;,ing 4U r.;. of total otolith length. Antiroslrun1 abo 
pointed dbtally but only half size of ro>tmm. Exdsura ustii 
deep with acute angle. 

DIAGNOSTIC FEATL"RES 

The ovate ;,hape with<! wdl developed and pointed rostrum. 
the crenate posterior margin. the o~tial to ostio-caudal and 
hetero~u!t.:oid ~ulcus acu~ticu~ and the presence of the elon­
gate dor~al and ventral areas. 

MORPHOMETRY 

OL: FL Ratio 

: 50.09 

n = 3: Range..\6AX-54.39 

SPECIES .Venwdactrlus 1111/croprenh Schneider. 11{01 
(Plate 14. Figure 62) 

:\IATERIAL De~criplion based on the otolith, of 20 speci­
men~ ranging from 21J9- 451 mm FL. Catch locality: -13~ 05' 

S. Air. T. Nav. Antarkt., Deel17, No. 1,1987 

S. 144° 56' E. DIFS otolith catalogue numbers: l004- l023. 
Collected by M.A. Wilson of the DSTADT. 

DESCRIPTION 

Otolith ovate. slightly elongate. Dorsal margin lobed to ir­
regular. Ventral margin entire. but dentate in fish >300 mm 
TL. Medially convex with good relief. laterally concave. Sul­
cu~ acusticus gencndly ostio-caudal (sometime~ ostial) and 
hetero~ulcoid. Collum ":>lightly constricted, separating ostium 
from cauda. Ostium generally restricted to dor~al face of ros­
trum. Cauda elongate with wide postero-ventra! angle. 
Prominent colliculum present in collum. Both cristae well 
developed and ridge-like. although crista inferior is more ro­
bust than crista superior, which is only well developed over 
the collum. Dorsal area present over anterior portion of 
cauda. Ventral area absent. Distinct ventral groove pre;,cnt. 
Rostrum usually elongate and pointed distally. compri~ing c. 
36 Si of total otolith length. Antirnstrum rounded to pointed 
dista!ly and usually c. half size of rostrum. Excisura ostii 
deep with acute angle. 

INTRASPECIFIC VARIATION 

Size of rostrum varies in association with the depth of the 
exci~ura o~tii. 

DIAGNOSTIC FEATURES 

I he ovate ~hapc. the elongate and pointed rostrum. the dis­
tinct ventral groove. the generally ostia-caudal ;,ulcus acusti­
cu~ aDd the single knob-like col!iculum in the collum. 

MORPHOJ\IETRY 

OL: FL Ratio 

1: 45,H4 

n = W: Std Dev = 5.44: Range 35.73-52.95 

SUBORDER ZOARCO!DEJ 

FAI\III. Y Zoarcidae 

SPECIES Lycodic!tlhy.l· antarcticus Pappenheim, 1911 
(Plate 15. Figure 63) 

MATERIAL De~cription ba~cd on the otoliths or five 
~pccimens ranging from 193- 247 mm TL. Catch locality 
South Georgia. 7W 26' S. ,so J9' Wand 6W 30'S. W 04' W. 
D!FS otolith catalogue numbers: 159Y- 1603. Collected by 

the BAS and K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith obo\atc. Margin entire to lobed. Medially flat. 
l;ttcrally convex. Sulcus acusticus o;,tia! and homo;,ulcoid, 
not differentiated into ostium and cauda. Colliculum ~ingle 
and poorly developed. Crista superior ridge-like and poste­
riorly continuous with crista inferior. although cri~ta inferior 
poorly developed. Dorsal area present. generally V-~hapcd. 
but shallow. Ventral urea absent. Rostrum ~hart and 
rounded distally, compri;,ing: c. 10 <;C of IOta! otolith length. 
Antirostrmn indistinct and rounded di;,tally. Exisura ostii 
minute with wide ang.lc. 

1:'\lTRASPECIFIC VARIATION 

:'\legligible. 
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I'i!(ure 60 Mem/O!ionw elongata a- 67 mm. b- 102 mm. c- 202 mm SL: Figure 61 Chei/odaaylm monodactyluJ 410 mm TL Figure 62 Ne­
madactyl!ts nwcropt~m.\ <~- 299 mm, b- 368 mm. c- ..jQ..j mm. d- 451 mm FL 
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DIAGNOSTIC FEATURES 

The obovate shape. the ostial and homo~ulcoid sulcus acu~ti­
cus. which is not differentiated into ostium and cauda. 

ONTOGENY 
Otoliths of fish <200 mm TL more triangular than obovate. 
whereafter the shape becomes obovate. In fish >2..\0 mm TL 
the margin becomes slightly irregular. 

MORPHOMETRY 

OL: TL Ratin 

I : 76.18 

n""' :'i: Std Dev = 5)!7: Range 71.33- K5.77 

SUBORDER NOTOTHENIOIDEI 

FAMILY Bovichthyidae 

SPECIES Bol'ichthys diacanthus (Carmichael. !Kl~) 
(Pl<lte 15. Figure 64) 

MATERIAL De~cription based on the otolith~ of four 
specimen~ ranging from 190- 240 mm TL C'at~:h locality: 
Gough Island. Collected and made <lvailable on loan to the 
author by N.Klage~ of the PEM. 

DESCRIPTION 

Otolith roughly ovate. Ventral margin entire. Dor.~al margin 
t;ntire to lobed and ~omewhat domed. Diqinct notch in po~" 
tcro-dor~al margin. Medially strongly convex with cxtn•n1cly 
high and prominent relief. laterally ~lightly concave to flat. 
Sulcus acusticus deep. mtio-caudal and hetcromorph. Col­
lum raised and con~tricted. Ostium and caud:1 of near equal 
-,ize in length. although o~tium broader th<lll cauda. Both an­
terior and posterior colliculi ob~curc. Crista superior high. 
ndgc- and pinmtcle-Iike in mid-region. Crista inferior high 
and ridge-like. Distinct dorsal and H>ntral gruoves. Rostrum 
prominent. proximally broad, becoming -,Jemkr and 
rounded diwtlly. comprising c. 30 '"<- of total otolith length. 
Antirostrum minute and rounded di"tally. Excisura ostii with 
acute angle. 

INTRASPECIFIC VARIATION 

Negligible. except for the notch in the po~tcro-dor"almargin 
which V<tric~ in size. 

DIAG;>;OSTIC FEATL'RES 

The c~~cmially ovate shape. the high relief of the nwdial 
~idc. the pinnacle-like ~hape or the crh,t<J ~upcrior. the o"tio­
C<Iudal ~ulcu" acu~ticu~. the notch in the po~t<;ro-dor~al mar­
gin and the distinct dor~al and l"entral grooves. 

J\IORPHOMETRY 

OL: TL Ratio 

: 60..+ 

Std Dev = 2.1-k R<mgc .'iS.lJ- 6-l.lJ 

S. Afr. T. Nav. Antarkt., Deel17, No. 1, 1987 

FAMILY Notothen"1idae 

SPECIES Aethow.ris mitoptervx De Witt. 1962 
(Plate 16. Figure 65) 

MATERIAL Description based on the otoliths of one 
spe!.:imcn of 320 mm SL. Catch locality: 77"" ..!2' S. 36" 48' W. 
DIFS otolith catalogue number: 2003. Collected by G. 1-lu­
boldofthe AWl. 

DESCRIPTION 

Otolith ovate with distinct V-shaped notch in posterior mar­
gin. Margin entire to lobed. Medially flat to slightly convex 
with poor relief. Laterally convex. Sulcus acusticus ostio­
caudaL hetero~ulcoid and .~hallow. Ostium and cauda not 
completely ~eparated by dnr~ally directed i~thmus from 
cri~ta inferior. Collum constricted. Colliculi heteromorph. 
Crista superiur divided into anterior and po~terior sections. 
forming ventro-lateral margins of the dorsal area. Anterior 
~e!.:tion of crista superior well developed. Crista inferior 
small and prc~cnt only below mid-section of sulcu~ acusticus. 
Rostrum prominent although short and squared-off dista!ly. 
Anlir-oslrum approximately one quarter the size of rostrum 
and rounded di~ta!ly. Excisura ostii present with relatively 
acute angle. 

niAGNOSTIC FEATURES 

I h.: ovate anterior ~hape, the notched posterior margin. the 
-,quarcd-off ro~trum <md the sh;lllow ostio-caudal and hct­
ero"ulcoid sulcu~ acu~tin1s. 

MORPHOl\!ETRY 

OL: TL Ratio 
I : .'if\.9 

OL: SL Ratio 
l : .'iO .3 

SPECIES Dissosticf111.1 deginoides Smitt, 1S9R 
(Plate 16. Figure 66) 

l\JATERIAL Dc~criptinn based on the otoliths of 47 ~pcci­
mr;n~ ranging from 350- 1500 mm TL. Catch locality: Ker­
t;!,llelcn. Crozet and South Georgia [sland~ and from the Pa­
tagonian Shelf. DIFS otolith cat<tloguc numbers: 342- 352. 
693-712,770.810- NJ2. 1405, 1..!25- 143..J.. l.:'ilJJ. Collected 
by the i\.l;'\11 J;\IP. MIRP. !AA and the BAS. 

DESCRIPTION 

Otolnh m·;tte to iu~iform. Margin sinuate. Medially ~lightly 
CO!l\"cx with g.ood relief. later,d!y concave. Sulcus acusticus 
o~tio-caudal (~nmetimc~ o~tial} <tnd hetero">ulwid. Ostium 
and cauda di~tinctly ~cparated by constricted and deep col­
lum. Culliculi heteromnrph and well developed. Both cristae 
superior and inferior well developed, forming dbtinct high 
ridge~ above <.~nd below "ulcu~ acu~ticu~. Crista superior nc­
nate and extremely hold in ~pecimens >.SOO mm TL. Dorsal 
an•:1 prominent. Rostrum prominent. large and generally 
rounded dbtally. The percentage ~ize of the ro:;trum in total 
otolith length b variable. Antirostrum minute in rellllion to 
ro~trum and rounded di~t<1lly. Excisura ostii minute with 
wi(]c angle. 
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Fig11re 63 Lycorlichthys antarnicus a- 193 mm. b- 214 mm. c- 223 mm. d- 247 mm TL; Hgure M /3ol'iduhv~ diacmuhus a- 190 mm. b-
220 mm. c- 230 mm TL. 
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PLATE 16 

Figure 65 Aelhotaxis mitopteryx 375 mm TL: Figure 66 Di!!;osrich!~\ deginoides a- 390 mm. b- -100 mm. c- 4!0 mm, d- !040 mm. c- 1830 
mmTL 



S. Afr. J. Antarct. Res., Vol. 17, No. 1, 1987 39 

67 

68 

a 

···~··· ""-'~ 

b 

.-.,., ____ :.::'id:~~ 

PLATE 17 

Figure 67 Disswliclms nwwso11i a- 204 mm. b- 276 mm. c- 325 mm, d- 700 mm. e- 1380 mm, f- 1450 mm. g- 1405 mm TL; Figure 68 
Nowt/Jenia acu/11 a -length unknown. 
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INTRASPECIFIC VARIATION 

Variation quite marked. but the various types illustrated 
should eliminate any misidentification. Rostrum length va­
ries as does the otolith length/depth ratio. Also. the posi­
tion, length and robustness of the cristae are variable. 

DIAGNOSTIC FEATURES 

The generally ovate to fusiform shape, the distinct collum, 
the well developed cristae and the prominent crenate mar­
gin. 

ONTOGENY 

The crista superior becomes crenate and more robust in fish 
>ROO mm TL. 

MORPHOMETRY 

OL I TL Relationship 

TL '= 9.94 OL '·'·'mm 

n = 30: Std Err Est= 0,199: Coeff Det = 0.82; Corr Coeff 
= 0.90 

Mass I TL Relationship 

Mass (g)= 0J)026 TL (cm)"'·"' (Messtorff & Kock 1978) 

SPECIES !Jissosticlws mawsoni Norman. 1937 
(Plate 17. Figure 67) 

MATERIAL Description based on the otoliths of seven 
specimens ranging from 276 - 1450 mm TL and one sped­
men of 135 mm SL. Catch locality: South Georgia and 61° 
12' S. 55o 52' W. DIFS otolith catalogue numbers: 813-815. 
J5S6- 1590. Collected by the BAS and K.-H. Kock of the 
BAF. 

DESCRIPTION 

Otolith generally di~coid to ~ubquadrate. Margin irregulnr. 
Dorsal margin generillly less well sculptured than rentral 
margin. Medially slightly con\"ex with good ndicf. laterillly 
slightly concave to flat. Sulcus acusticus o~tial to O>tio·caudal 
in fi,h >600 mm TL and heterosulcoid. Collum con~tricted. 
Ostium deeper than cauda. Colliculi hetcromorph but poorly 
developed. Crista superior only present over ostium and 
poorly de\"eloped in ~pedmem <700 mm TL. In specimens 
>SOO mm TL crbta ,uperior becomes more robust and in 
~pccimen~ over !400 mm TL dorsal margin of the crista su­
perior becomes crenate. Crista inferior relatively broad and 
bc,t developed below collum. Do1·sal area pre~cnt only in 
~p~;cimens >1·-J.OO mm TL Rostrum of ~pecimens <800 mm 
TL appearing a' distinctly separate projection from anterior 
margin and in specimen~ > JOOO mm TL ro~trum becomes 
prominent and rounded to pointed di,tally. Size of ro~trum 
is. variable in total otolith length. Antirostrum 'mall and 
rounded distallv. usuallv with notch abo\'e in dor,al mar"in. 
Excisura oslii ~·ith reh;tively acute angle in compcni~or~ to 
Diuosfichus e!eghwidi's. 

INTRASPECJFIC VARIATIO~ 

The 'culplurc of the margin varie~ from irregular to lobed m 
\pecinH!n' of all length,. 

S. Afr. T. Nav. Antarkt., Deel 17. No. 1, 1987 

DIAGNOSTIC FEATURES 

The discoid to subquadrate shape, the irregular margin. the 
deep ostium and the notch in the dorsal margin above the 
antirostrum. 

ONTOGENY 

The most distinguishing ontogenetic feature is the change in 
the shape of the rostrum from being a separate projection on 
the anterior margin in specimens <ROO mm TL to being 
prominent in specimens > !000 mm TL. In specimens 
<800 mm TL the sulcus acusticus. is o~tial but becomes os­
tio-caudal in larger specimens. The geometric shape of the 
otolith also changes from square to discoid/subquadrate with 
an increase in fish size. 

MORPHOMETRY 

OL I TL Relationship 

TL = 42.78 OL ' .. "mm 

n = 7: Coeff Dct = 0.85 

Mass I TL Relationship 

Mass (g)= 2.25 x 10 'TL (mm)'·"" 

r' = 0,96; n =52. (Burchett et al. !984). 

SPECIES Nororhenia acum Giinther. l8RO 
(Plate 17, Figure 68) 

MATERIAL Description based on the otoliths of two 
specimens of unknown length. Catch locality: Kerguelcn Is­
land. DIFS otolith catalogue numbers: 247, 2..f9. Collected 
by J.-C. Hureau of the MNHNP. 

DESCRIPTION 

Otolith qval in small fish to fusiform in larger fish. Medially 
nat to slightly convex with poor relief. laterally conca\'e, 
Margin entire to lobed. Sulcus acusticus ostial and hcterosul­
coid. In large fish ostium and cauda separated by rai~ed and 
constricted collum. Crista superior split into anterior and 
posterior sections. but poorly developed and forming \'entro­
lateral borders of the V-shaped dorsal area. Crista int'crior 
narrow and present below entire sulcus acusticus. Colliculi 
heteromorph, poorly developed to absent. Rostrum promi­
nent and rounded distally, compri~ing c. 18 <;{· of total oto­
lith length. Antirostrum minute. Excisura ostii small with 
wide angle. 

DIAGNOSTIC FEATURES 

The fusiform shape. the distinctly separated o~tium and 
cauda. the narrow crista inferior in association with the split 
cri~ta superior. 

ONTOGENY 

Otolith of small fi~h slightly rectangular with crenate margin. 
becoming entire to lobed in larger fi~h and the geometric 
shape changes to become fusiform and the ostium and cauda 
become ~eparated in larger fi~h. 

SPECIES Nororhenia angustijro11s Fi~cher. 18R5 
(Plate IR, Figure 69) 
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PLATE 18 

Figure 69 Now!lt~nia angustij'ro/t.\ a- 51 mm. b- 55 mm. c- 5J mm. d- 64 mm. e- fiS mm. f -· S4 mm. g- 74 tnm. h- 87 mm. i- 105 mm. 
j- 127 mm TL: Figure 70 Nmothcnia coritccp> a- llfi mm. b- J26 mm. c · 370 mm SL 
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MATERIAL Description based on the otoliths of 24 ~peel­
mens ranging from .J.4 - 137 mm TL. Catch locality: South 
Georgia. DIFS otolith catalogue numbers: 796. 797. 1507, 
1511, 1516. 1517, 1520, 1536, 153R, 1544. 1545, 1547. 1549-
1556, 1558, 1560. 1561. 1564. Collected by the BAS. 

DESCRIPTION 

Otolith generally fusiform. Ventral margin generally straight 
and entire. Dorsal margin domed, entire to lobed in fish 
120 mm TL. Sulcus acusticus ostial and heterosulcoid. Os­
tium and cauda separated by constricted collum and dorsal 
isthmus from crista inferior. Cauda generally triangular in 
shape. Anterior colliculum.usualty present, posterior collicu­
lum poorly developed. Crista superior separated into ante­
rior an posterior portions. forming ventro-lateral borders of 
V-shaped dorsal area. Crista inferior prominent, particularly 
below collum. Rost;um prominent and rounded distally, 
comprising c. 30 t;C of total otolith length. Antirostrum mi­
nute and sometimes absent, if present rounded distal!y. Ex­
cisura ostii. if present. with wide angle. 

INTRASPECIFIC VARIATION 

Negligible, except that the anterior co!liculum and the exci~ 
sura ostii can either be present or absent. 

DIAGNOSTIC FEATURES 

The distinctly fusiform shape, the separated ostium and 
cauda in association with the prominent cri~ la inferior. 

ONTOGENY 

The sculpture of the mnrgins change from being totally en· 
tire to dor~ally lobed in fish > 120 mm TL and the otolith be­
comes more fusiform with increasing size. 

MORPHOMETRY 

OL I TL Relalionsbip 

TL = 41.42 OL "·'"" mm 

n = 22; Std Err Est= 9.65xl0 ': Coeff Det = 0.91; Corr Co­
eff=0.95 

Mass I TL Relationship 

Ma>~=3.73xl0 'TL'""g 

n = 24: Std Err Est= 0,!61; Coeff Det = 0,98; C'orr Codf 
= 0.99 

SPI~CIES Notolhenitl coriiceps Richardson. 1844 
(Plate 18. Figure 70) 

MATERIAL Description based on the otoliths of five 
specimens ranging from 116 - 370 mm SL. Catch locality: 
62" 24' S. 61° 00' W (South Shetland area) am\ Marion Is­
land. OTFS otolith catalogue numbers: 52. 742. 750, 751. 
752. Collected by Y. Naito of the NIPRT and M.T.T. Da­
vlesofthe DTFS. 

DESCRIPTION 

Otolith ovate. Medially slightly convex. laterally slightly 
concave. Medial face with high relief. Margin sinuate to 
dentate. except in fish <120 mm SL Sulcus acusticus ostial 
and heterosulcoid. Collum distinct, acutely constricted and 
slightly raised. Ostium and cauda of approximately equal 

S. Air. T. Nav. Antarkt., Deel 17, No. 1, 1987 

size. Cauda with distirlct but slight po.,tero-ventral angle. 
Colliculi poorly developed. Crista superior continuous above 
entire _,ulr.:u~ acu~ticus. <dthough ~omctimcs obscured by re­
lief of medial face. Crista inferior broad and prominent and 
present below entire sulcus acusticus. Dorsal surface of 
crista inferior crenate. Dorsal area prc!>Cnt but ob~cured by 
prominence of crista ~uperior. Rostrum prominent. either 
rounded or pointed distally. comprising c. 25 ':~of total oto­
lith length. Antirostrum also prominent and rounded dis­
tally. c. half size of rostrum. Excisura ostii present with \'a­
riabk angle. 

INTRASPECIFIC VARIATION 

Rounded posterior margin sometimes entire. rostrum either 
pointed or rounded diswlly. 

DIAGNOSTIC FEATLIRES 

The ovate shape. the crenate dorsal ~urface of the cri~ta in­
ferior. the crenate to sinuate margin and the partially di­
vided ostium and cauda. 

ONTOGENY 

In fish <120 mm SL the margin i~ entire, whereafter it be­
comes sinuate to dentate. The wised collum becomes more 
constricted in fish> 120 mm SL 

MORPHOMETRY 

OL I SL Relationship 

SL = 50.91 OL '·"mm 

n = 5; Std Err Est= 0.108; Coeff Det = 0.96; Con Codf = 

0.98 

OL I Fish l\Iass Relationship 

Mass= 2,9fi OL ~" g 

n = 5; Std Err E~t = (],311; Coeff Det = 0.96; Corr Coeff = 
0.9R 

SPECIES Nololhenia cyanobrandw Richardson, 1844 
(Plate 19, Figure 71) 

MATERIAL Dc~cription ba~ed on the otoliths of 15 speci­
mens ranging from 84- 197 mm TL. Catch locality: Kergue­
len Island. DTFS otolith catalogue numbers: 227- 246. Col­
lected by J.-C. Hurcau of the MNHNP. 

DESCRIPTION 

Otolith generally oval. Margin entire to gently lobed poste­
riorly and dorsally. Ventral and dorsal margin usually with 
charactcri~tic indentation in the middle. Sulcus acusticus 
deep. o~tial and heterosulcoid. ln ~pccimens > 120 mm TL 
the ostium and cauda are completely separated. Cauda trian· 
gular in ;hape although somewhat rounded posteriorly. Col­
liculi homomorph but indistinct. Collum con~tricted and to· 
gcther with donal projection of crista inferior separating 
ostium from cauda. Crista superior usually di.,-tinct, some" 
what V-shaped and forming ventro-lateral borders of V­
shaped dorsal area. Posterior half of crista superior some­
times absent. Crista inferior broad with dorsally projecting 
isthmus. Rostrum prominent, proximally and distally broad 
and rounded distally. Antirostrum rounded distally and c. 
quarter size of rostrum. Excisura ostii present with variable 
angle. 
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Figure 71 Notorhenia cywwbrancha a- \00 mm. b- IK2 mm. c- 170 mm, d- IK'! mm. e- 177 mm TL: Figure 72 Notothenia gibberij'rons a 
- \5U mm. b- 241 mm. c- 302 mm. d- 393 mm. c- 394 mm. f- 456 mm TL: Figure 73 No1othe11ia kempi a- 97 mm. b- 15S mm. c- 232 
mm. tJ- 227 mm.~- 279 mm. f- 297 mm TL. 
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INTRASPECIF1C VARIATION 

Mid-dorsal and ventral marginal indentation sometimes ab­
sent, otherwise negligible. 

DIAGNOSTIC FEATURES 

The oval shape, the separate ostium and cauda in specimens 
100 mm TL and the generally occurring mid-dorsal and mid­
ventral marginal indentations. 

MORPHOMETRY 

OL: TL Ratio 

1 : 54,42 

n = 14; Std Dev = 10,21; Range 39,07-58,81 

SPECIES Notothenia gibberifrons LOnnberg, 1905 
(Plate 19, Figure 72) 

MATERIAL Description based on the oto]iths of 65 speci­
mens ranging from 150-490 mm TL. Catch locality : 62° 24' 
S, 61° 01' W (South Shetland and Elephant Island area), 
South Georgia, 6lo 05' S, 56" 03' W; 61° 18' S, 55" 38' W; 
70o 26' S. go 39' W. DJFS otolith catalogue numbers: I - 25. 
264,433-452,773,774,789, 790.1126~ 1129,1134, 1!35, 
1138, 1142-1144,1146, 1147, 1151. 1155, 1158, 1162, lt63, 
1168- 1171, 1174- 1180, ll83. 1184, 1187, 1702- 1715. 
Collected by the BAS, Y. Naito of the NJPRT, A Tomo of 
the IAA and K.-l-L Kock of the BAF. 

DESCRIPTION 

Otolith generally ovate. although fusiform in fishes 
<150 mm TL. Medially flat, laterally convex. Dorsal margin 
~inuate in mid-dorsal region. otherwise lobed and becoming 
domed in fish >350 mm TL. Ventral margin entire to partly 
crenate. Posterior margin generally lobed. Sulcus acusticus 
ostial and heterosukoid. Collum constricted and raised. 
Both ostium and cauda somewhat triangular in ~hape, al­
though cauda is rounded postcriorly. Ostium and ct~uda par­
tit~l!y separated by dorsally projecting i~thmus from ni~ta in­
ferior. Colliculi generally homomorph. Crista superior split 
"m to anterior and posterior sectiom in fish <200 mm TL. In 
htrger fish cri~ta superior not split. prominent and ridge-like 
above e!ltire sulcus acusticu~ and forming ventral border of 
prominent dorsal area. Crista inferior fusiform. more promi­
nent than crista superior with dorsa\Jy projecting. isthmus 
into sulcus acusticus. Rostrum prominent and rounded dis­
tally, comprising c. 20 '/i- of total otolith length in fish 
<280 mm SL then increases to c. 31 'k of total otolith 
length. Antirostrum present but minute in fish <380 mm SL 
and absent in fish >390 mm SL Excisura ostii absent in fish 
>31)0 mm SL with variable angle. 

1\'TRASPECIFIC \' ARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The fusiform to ovate shape. the constricted and raised col­
lum, the triangular shaped ostium and cauda, the prominent 
rnick,ection of the crista inferior and domed dorsal margin 
and ridge-like crista superior in larger fish. 

S. Afr. T. Nav.Antarkt., Deel17, No. 1.1987 

ONTOGENY 

The shape of the otolith changes from fusiform to ovate with 
an increase in fish size. The dorsal margin becomes more 
dome shaped in specimens >280 mm SL and the antirostrum 
is absent in specimens >400 mm TL and the crista superior 
becomes ridge-like in larger fi~hes. 

MORPHOMETRY 

OL I TL Relationship 

TL= 17,640L'~08 mm 

n = 85; Std Err Est= 0,103; Corr Coeff = 0,96; Coeff Dct 
= 0,93 

Mass I TL Relationship 

Mass = 2.98xw·• TL '·"' g 

n = 78; Std Err Est= 5,50xl0·'; Coeff Det = 0.98; Corr Co­
eff = 0.99 

OL I SL Relationship 

SL = 17.65 OL '·"mm 

n = 22; Std Err Est= 9,366xl0 '; Corr Coeff = 0,92; Coeff 
Det = 0.84 

Mass I SL Relationship 

Mass = 2,54 x 10"' SL ·'·-" g 

n = 25: Std Err Est= 8,9Sxl0 '; Coeff Dct = 0,99: Con Co­
eff = 0,99 

OL I Fish Mass Relationship 

Mass= 3,82x10 1 OL '·"g. 

n = 69; Std Err Est = 0.326: Corr Coeff = 0.96: Coeff Det 
= 0,91 

SPECIES Norothe11ia kempi Norman. 1937 
(Plate 19, Figure 73) 

MATERIAL Description bused on the otoliths of 37 speci­
mens ranging from 97 - 350 mm TL. Catch locality: South 
Georgia and 61o 12' S, 56o JO' W. DTFS otolith catalogue 
number~: .!93- 512. 1618 ~ 1634. Collected by K.-H. Kock 
of the BAF, the BAS and the MlRP. 

DESCRIPTION 

Otolith generally oval to ovate. Medially convex, Jatcral!y 
flat. Dorsal margin sinuate. Ventral margin generally entire. 
Characteristic notch in postcro-dorsal margin. Sulcus acusti­
cus extremely shallow, o»tial and heterosu!coid. Ostium and 
cauda partially separated by constricted and raised collum. 
Cauda near triangular in shape. Both ante.rior and posterior 
colliculi pre~cnt. although poorly developed and hetero· 
morph. Crista superior well developed and split into ;mterior 
and posterior 'iections, forming ventro-lateral border~ of V­
shapeJ dorsal area. Crista inferior fusiform in shape. promi­
nent and occu~:. below entire sulcu~ acusticus. Rostrum 
prominent <1nd proximally broad. distally also broad and 
rounded. Antiroslrum and cxcisura ostii usually absent, if 
present then minute. 
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Figure 100 Pog01wphryne phyl/opogon a- 123 mm. b- 15~ mm, c- 218 mm, d- 21 l mm. e- 250 mm SL; Figure 101 Pogonophryne Ieolfi 
a ·188 mm, b-197 mm. c-246mm, d-275 mm SL 

MORPHOMETRY 

OL: SL Ratio 

I: 39.99 

n = 5; Std Dev = 4,85; Range 35,58-48.14 

FAMILY Bathydraconidae 

SPECIES Akarotaxis nudiceps (Waite, 1916) 
(Plate 29, Figure 102) 

MATERIAL Description based on the oto!iths of 14 speci­
mens ranging from 99- 129 mm SL Catch locality; 77° 31' 
S. 41" 36' W. DIFS otolith catalogue numbers: 1879- 1892. 
Collected by G. Hubold of the A WI. 

DESCRIPTION 

Otolith vaguely triangular, although dorsal margin is 
~quared off and indented, ventral margin forming base of 
triangle. Medially flat with relatively good relief. laterally 
slightly convex. Margin entire to gently lobed/irregular. Sul­
cus acusticus ostial and heterosulcoid. Ostium and cauda 
continuous but clearly distinguishable by constricted collum. 
Ostium longer than cauda. Colliculi heteromorph. some­
time~ continuous through collum. Crista superior variable 
but usually well developed above entire sulcus acusticus. 
Crista inferior also well developed below entire sulcus acus­
ticus, sometimes knob-like below collum. Dorsal area promi­
nent and V-shaped. Ventral area present below tTista infe­
rior. Rostrum broad, short and somewhat variable in shape 
and rounded distally. Antirostrum minute to absent. Exci· 
sura ostii with variable but wide angle. 
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INTRASPECIFIC VARIATION 

Otolith shape and sculpture of margin variable. The devel­
opment of the crista superior is also variable. 

DIAGNOSTIC FEATURES 

The generally triangular shape with the squared-off and in­
dented dorsal margin, the well developed cristae and the 
presence of the dorsal and ventral areas. 

MORPHOMETRY 

OL: TL Ratio 

1 : 41,61 

n = 12: Std Dev = 2.38; Range 37.85 ~ ·1-5,45 

SPECIES Gerlachea australis Dollo, 1900 
(Plate 29. Figure 103) 

1\·IATERIAL Description based on the otoHths of three 
specimens of 227, 227 and 232 mm TL Catch locality: 7\f 26' 
S, 8Q 39' W. DIFS otolith catalogue numbers: 1717- 1719. 
Collected by K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith ovllte. although ventral margin straight. Medially 
flat with poor relief, laterally convex. Ventral margin entire, 
generally straight but with slight mid-ventral notch. Posterior 
and dorsal margin sinuate to lobed, sometimes with acute 
notch in postero-dorsa! corner. Sulcus acusticus ostial and 
hctcrosulcoid. Ostium and cauda separated by isthmus from 
crista inferior. giving impression of extremely constricted 
collum. Both anterior and posterior colliculi present and ho­
momorph. Anterior eolliculum sometimes noduliferous. 
Crista superior split and present over ostium and cauda and 
forming lateral margins of V-shaped dursalarea. Crista infe­
rior bold and broad with distinct ventral groove below crista 
inferior. Rostrum prominent and rounded distally. compris­
ing c. 22 r::;- of total otolith length. Antirostrum either absent 
or present and rounded distally. Excisura ostii present with 
acute angle. 

1:-./TRASPECIFIC VARIATION 

Negligible. except for the definition of the postero-dorsal 
notch. 

DIAGNOSTIC FEATURES 

The ovate shape with the generally straight ventral margin, 
the separate ostium and cauda. the split crista superior and 
the hold crista inferior below which is a distinct ventral 
groove. 

MORPHOMETRY 

OL: TL Ratio 

I: 69.45 
n = 3; Range 67.96-70.50 

SPECIES Gymnodmco acuticeps Boulengt:r, 1902 
(Plate 29. Flgure lOci} 

MATERIAL Description ba~ed on the otoliths of 10 ~peci­
men~ ranging from JRO -291 mm TL. Catch locality: Adelie-

S. Air. T. Nav. Antarl<t., Oeel 17, No. 1, 1987 

land and 60~ 57' S. 55" 33' W. DIFS otolith catalogue num­
bers: 159 - 167, 256. Collected by J.-C. Hureau of the 
MNHNP and K.-11. Kock of the BAF. 

DESCRIPTION 

Otolith discoid to oval. Margin entire to lobed in ~pecimens 
>200 mm TL. Medially nat with poor relief, laterally 
strongly convex. Sulcus acustil'us heterosukoid and medial. 
Ostium and cauda separated by isthmus from crista inferior, 
giving impression of extremely constricted collum. Colliculi 
heteromorph. Anterior collieulum sometimes noduliferou~ 
and sometimes projects beyond anterior margin. Crista su­
perior only present over ostium. Crista inferior broad and 
present below entire sulcus acusticus. Rostrum extremely 
broad. prominent and rounded distally. comprising, c. 12 "(­
of total otolith length. Antirostrum ~ometimes absent. if 
present usually poorly developed and rounded distally. Exci­
sura ostii, if present. with wide angle. 

INTRASPECIHC VARIATION 

The sculpture of the margin is highly variable. The antiros­
trum and the excisura ostii are either present or absent and 
the anterior cotliculum can project beyond the anterior mar­
gm. 

DIAGNOSTIC FEATURF..S 

The discoid to oval shape and the medial and poorly defined 
sulcus acusticu.~. 

ONTOGENY 

The sculpture of the margins changes from entire to gently 
lobed in specimens >200 mm TL The sulcus aeusticus also 
becomes slightly better defined in larger specimens. 

MORPHOMETRY 

OL: TL Ratio 

1 : 85.-t7 

n = 9; Std Dev = 8,29: Range 70.91- 95,41 

SPECIES Purachaenichthys charcoti (Vai!!ant. 1906) 
(Plate 30, Figure 105) 

MATERIAL Description based on the otoliths of seven 
specimens ranging from 105 - 205 mm TL Catch locality : 
60" 57'S. 55° 33' Wand 61" OH' S, 55° 44' W. DIFS otolith 
catalogue numbers: 262, 269, 1597, 1598, 1665- 1667. Col­
lected by K.-I-1. Kock of the BAF. 

DESCRIPTION 

Otolith oval, becoming triangular in larger specimens. Me­
dially fl:~t with poor relief, laterally strongly convex. Margin 
entire. Distinct indentation in ventral margin on lateral side. 
Sulcus aeusticus ostial and heterosulcoid. Collum acutely 
constricted. Ostium and cauda distinctly separated by collum 
and a dorsally projecting isthmus from crista inferior. Colli­
culi generally homomorph and well developed. Anterior col­
liculum sometime~ projects beyond the anterior margin. 
Crista superior only well developed over ostium. Dorsal area 
V-shaped. Crista inferior more prominent than crista supe­
rior and best developed below collum. Distinct ventral 
groove below crista inferior. Rostrum short but prominent 
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Figure 102 Akarotaxis tmdiceps a- 122 mm. b- l2S mm, c- 1 14 f'lm. d . !30 mm, c- l38 mm SL; Figure 103 Gerfachea austrufis a- 227 
mm, b- 227 mm, c- 232 mm TL; Figure 104 Gymnudrucu acutt( "I'' :• ~ 180 mm. b- 265 mm. c- 280 mm. d- 291 mm TL. 
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and rounded dista!ly, comprising c. 15 % of total otolith 
length. Antirostrum, if present, also rounded anteriorly. Ex­
cisura ostii with wide angle, although sometimes obscured by 
anterior projection of anterior col!iculum. 

INTRASPECIFIC VARIATION 

Negligible, except for the anterior colliculum which some­
times projects beyond the anterior margin. 

DIAGNOSTIC FEATURES 

The oval to triangular shape, the entire margin, the clearly 
separated ostium and cauda, the crista superior which is only 
developed above the ostium and the notch in the ventral 
margin on the lateral side. 

ONTOGENY 
The geometric shape of the otolith is oval in fish <150 mm 
TL, whereafter the shape tends to become somewhat trian­
gular with the ventral margin forming the base of the trian­
gle. 

MORPHOMETRY 

OL: TL Ratio 

1 : 83,97 

n = 7; Std Dev = 6,59; Range 73,74- 88,89 

SPECIES Parachaenichthys georgianus (Fischer, 1885) 
(Plate 30, Figure 106) 

MATERIAL Description based on the otoliths of 25 sped­
mens ranging from 414-579 mm TL. Catch locality: South 
Georgia. DlFS otolith catalogue numbers: 805, 1125, 1130, 
1131,1137,1145,1153,1164,1188,1268,1271,1273,1446-
1448, 1450- 1459. Collected by the BAS. 

DESCRIPTION 

Otolith ovate to fusiform (mid-posteriorly vaguely pointed). 
Medially flat, laterally convex. Ventral margin straight and 
generally crenate to sinuate. Rostrum forms prominent ante­
rior projection. Dorsal margin sinuate to lobed and dome­
like. Posterior margin lobed to entire. Sulcus acusticus ostial 
and heterosulcoid. Ostium and cauda separated by raised 
and constricted collum. Colliculi heteromorph. Crista supe­
rior split and present over ostium and cauda, forming ven­
tro-lateral margins of V-shaped dorsal area. Crista inferior 
bro;Jd and robust with distinct horizontal groove. Ventral 
area elongate but shallow. Rostrum prominent, elongate and 
rounded distatly. comprising c. 30% of total otolith length. 
Antirostrum either present or absent. Angle of excisura ostii 
c. 90 degrees. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The ovate shape, the elongate and prominent rostrum, the 
sinuate to crenate dorsal and ventral margins, the robust 
crista inferior with a distinct horizontal groove and the split 
crista superior. 

MORPHOMETRY 

OL: TL Ratio 

1 : 84,28 

S. Afr. T. Nav. Antarkt., Deel17, No. 1, 1987 

n = 23; Std Dev = 8.23; Range 76,06- 103,82 

SPECIES Prionodraco evansi Regan, 1914 
(Plate 31, Figure 107) 

MATERIAL Description based on the otoliths of one 
specimen of 143 mm TL Catch locality unknown. DIFS oto­
lith catalogue number: 778. Collected by A. Tomo of the 
IAA. 

DESCRIPTION 

Otolith generally fusiform. Anteriorty and posteriorly gener­
ally pointed, with domed dorsal margin. MediaHy flat, 
laterally slightly concave. Margin entire to gently lobed. Sol· 
cos acusticus ostial and homosulcoid. Collum constricted. 
Ostium c. three times size of cauda in length. Colliculi het­
eromorph. Crista superior only present over ostium, rel­
atively broad but poorly developed. Crista inferior broad 
and well developed, particularly below mid section of sulcus 
acusticus. Distinct ventral groove below crista inferior. Ros­
trum prominent and rounded distally, comprising c. 25% of 
total otolith length. Antirostrum c. one quarter of rostrum 
size and rounded distally. Excisura ostii present with acute 
angle. 

DIAGNOSTIC l<'EATURES 

The fusiform shape, the homosulcoid sulcus acusticus, the 
crista superior which is only present over the ostium and the 
distinct ventral groove. 

MORPHOMETRY 

OL: TL Ratio 

1: 35,75 

SPECIES Psilodraco breviceps Norman, 1937 
(Plate 31, Figure i08) 

MATERIAL Description based on the otoliths of two 
specimens of 148 and !50 mm TL. Catch locality: South 
Georgia. DIFS otolith catalogue numbers: 1190, 1435. Col­
lected by the BAS. 

DESCRIPTION 

Otolith subquadrate and divided into distinct dorsal and ven­
tral halves. Ventral margin stmight and entire. Dorsal mar­
gin dome-like and irregular. Distinct notch in posterior mar­
gin. Sulcus acusticus ostio-caudal and heterosulcoid. Ostium 
and cauda separated by long and constricted collum. Colli­
culi heteromorph. Both anterior and posterior colliculi well 
developed. Crista superior split into anterior and posterior 
sections over ostium and cauda, forming ventro-lateral mar· 
gins of the V-shaped dorsal area. Crista inferior extremely 
prominent and present below entire sulcus acustit.1.1s. Narrow 
ventral area I groove present below crista inferior. Rostrum 
and pseudo-rostrum of near equal size. Similarly antiros· 
trum, pseudo-antiroslrum, excisura ostii and pseudo-excisura 
ostii also of equal size. 
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Figure 105 Paruchaenicluhys charcoti a- 105 mm, b- 148 mm, c- 158 mm, d- !53 mm, c- 205 mm TL; Figure ID-6 Parachaenicluhyi 
georgianus a-414 mm, b- 488 mm, c-512 mm, d- 579 mm, e- 556 mm TL. 
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INTRASPECU'IC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The subquadrate shape, the ostia-caudal ~ulcu5 acusticus, 
the split crista superior and the continuous and broad crista 
inferior below the entire sulcus acusticus. 

MORPHOMETRY 

OL: TL Ratio 

1 : 80.21 

n = 2; Range 80,00-80,43 

SPECIES Racol'irzia gfaciatis Dollo, 1900 
(Plate JL Figure 109) 

MATERIAL Description based on the otoliths of 16 speci­
mens ranging from 173-260 mm SL. Catch locality: 73° 15' 
S, 20" 21' Wand 60" 24'S, 4.SO 40' W. DIFS otolith cat;llo­
gue numbers: 272, 1830- 1R44. Collected by G. Hubold of 
the AWl and K.-H. Kock of the BAF. 

UESCRIPTION 

Shape variable. although generally triangular with ventral 
margin forming the base of the triangle. Medially flat. 
laterally slightly convex. Margin entire to lobed. Ventral 
margin straight. Sulcus acusticus ostial and generally homo­
sulcoid (somewhat allantoid in shape). Ostium and cauda 
poorly separated. Collum constricted. Colliculi heteromorph 
(development variable). Crista sup~rior dearly separated 
into anterior and posterior sections, forming ventro-lateral 
margins of V-s.haped dorsal area. Crista inf~rior continuous 
below entire sulcus acusticus and bulbous below collum. Dis­
tinct \·entral groove below crista inferior. Ro~trum rounded 
distally and variable in size, comprising c. 20 '"'c of total oto­
lith length. Antirostrum also rounded distally Jut small. Ex­
cisura ostii with wide but variable angle, although always 
>90 degrees. 

INTRASPECIHC VARIATION 

The geometric shape is somewhat variable but there is 
hardly any variation in the medial micn,structurt. 

DIAGNOSTIC FEATURES 

The generally triangular shape, the ostial and homosulcoid 
sulcus acusticus, the clearly separated crista superior into an­
terior and posterior sections and the ventral groove below 
the crista inferior. 

MORPHOMETRY 

OL: TL Ratio 

1 : 50.43 

n = 16; Std Dev = 2,56; Range 47,21-57,70 

FAJ\.HLY Channichthyidae 

SPECIES Chaenichrhys rhinocerarus Richardson, 1844 
(Plate 32, Figure 110) 

MATERIAL Description based on the otoliths of 15 speci­
men~ ranging from 185 - 500 mm TL. Catch locality: Ker-

S. Air. T. Nav. Antarkt., Deel 17, No. 1. 1987 

guelen Island. IJIFS otolith catalogue numbers: 301- 315. 
Collected by J -C. Hureau oft he MNHNP. 

DESCRU>TION 

Otolith near dis.::oltl. except for rounded rostra! projection. 
Dorsal margin entire tu gently lobed. Ventral margin entire 
to sinuate in fish >300 mm TL. Sulcus aeusticus ostial illld 
hetemsulcoid. Collum pit-like. Colliculi well developed and 
homomorph. Ventral half of otolith is medio-laterally 
thicker than dorsa! half. Crista superior split into anterior 
and posterior sections forming lateral margin.~ of Y-~hapcd 
dorsal area. Crista inferior present below entire sulcus acu~­
ticus but most prominent and broad below acutely con­
stricted and pit-like collum. Dorsal area Y-shaped from mid­
medial focal point to dorso-lateral shoulders. Rostrum broad 
and prominent comprising c. 22 'k of total otolith length and 
rounded dista!ly Antirostrum also rounded distally. Exci­
sura ostii present with wide angle. Pseudo-rostrum and -anti­
rostrum. if pres~nt, well developed. Pscudo-antirostrum 
more prominent than pseudo-rostrum. Ps~udo-cxcisura ostii 
with acute angle. 

INTRASPECIFIC VARIATION 

Negligible, except for presence or absem:e of pseudo-ros­
trum and pseudo-antirostrum. 

DIAGNOSTIC FEATURES 

The near discoid sh<lpe. the pit-like collum and the well de­
veloped homomorplt colliculi. 

ONTOGENY 

The sulcus acusticus becomes deeper and the colliculi, the 
rostrum, the antirostrum as well as the dorsal area become 
more prominent and larger with an increase in fish size. 

MORPHOI.\Utl'RY 

OL I TL Relationship 

TL = 129,66 OL "·"" mm 

n = 11; Std Err Est = 5,72x LO '; Coeff Det = 0)!6; Corr Co­
eff = 0,93 

Mas~ I TL Relationship 

Mas~ (.g) = 9,023 x 10 'TL (mm)'~"' 

r = 0.99: n = n3M (Duh<lmcl 1981 ). 

SPECIES C/wenocephalus llceratus Llinnberg, 1906 
(Plate 32. Figure Ill) 

MATERIAL Description based on the otoliths of 62 speci­
mens ranging from 136- 45-t mm TL. Catch locality: South 
Shetland Islands, South Georgia and 54" 07' S, 36" 48' W; 
and 62° 07' S, 59" 55' W. DIFS otolith catalogue numbers: 
101- 110. 263, 267, 613- 632. 767, 800-801, 1124, 1133, 
1136_ 1140- 1141, 1148- 1150, 1152, ll54, 1156- ll57, 
1160- 1161. 1172- 1173, 1177, liS!- !182. 1185- 1186. 
1189. 1270. 1277- 1278. 1404. Collected by Y. Naito of the 
NlPRT, K.-H. Kock of the BAF. A. Tomo of the IAA, by 
the MlRP and the BAS. 

DESCRIPTION 

Otolith square to discoid in smaller fish to broadly fusiform 
in larger fish. Medially flat with poor relief, laterally convex. 
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PLATE31 

l<'igu~ 107 Prionodraco evansi 143 mm TL; Figur~ 108 Psilodraca bn;!'iceps a- 148 mm, b- !50 mm TL; Figure 109 Racal'itzia g!acialis a-
218 mm, h- 227 mm, c- 241 nun SL. 

The ventral half of the otolith is medio-laterally distmrtly 
thicker tha11 the dorsal half. Margin of otollth entire to 
lobed in fish <220 mm TL, to crenate in fish >250 mm 1'L. 
Sulcus acusticus poorly defined, ostial (sometimes ostio-c1Ju­
dal) and heterosulcoid. CQIJiculi hetcromorph but poorly de­
fined. Collum highly constricted. Crista superior usually split 
into anterior and posterior sections. Anterior section mme 
prominent than posterior section. Crista inferior prominent 
below entire sulcus acusticus. Rostrum prominent and 
rounded distally, comprising c. 23% of total otolith length. 
Antirostrum poorly defined, pointed to rounded distal1y. 
Angle of excisura ostii wide, becoming more acute in flsh 
>320 mm TL Pseudo-rostrum and -antirostrum sometim.-;s 
present. 

INTRASPECIFIC VARIATION 

Negligible, except for ontogenetic changes, particularly :•s 
regards the ~culpture of the margin. 

DIAGNOSTIC fEATURES 

The poorly defined sulcus acusticus. the thick ventral half 
and the comparatively thin and flat dorsal half. 

ONTOGENY 

The most distinguishing ontogenetic feature is the change in 
the sculpture of the dorsal margin, from entire to lobed to 
crenate in fish >250 mm SL Excisural angle becomes more 
acute witt, an increase in fish size and the geometric shape 
changes from square to fusiform. 

MORPHOMETRY 

OL I TL Relationship 

TL = 76,59 OL 1
'" mm 

n = 49; Std Err Est = 0,116; Coeff Det = 0,87; Corr Coeff 
= 0,93 
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S. Afr. T. Nav. Antarkt., DeeJ 17, No. 1,1987 
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Figure IIO Chae!lic!ulzys rhi11oeeratw a- 183 mm, b- 215 mm, c- 245 mm, d- 290 mm, e- 320 mm, f- 395 mm, g- 500 mm TL; Figure 
HI Chaenocephalus aceratus a- 157 mm, b- 230 mm, c- 340 n1m, d- 330 mm, e- 380 mm, f- 580 mm, g- 520 mm, h- 675 mm, i- 652 
mm,j-700mmTL. 
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Figure 112 Chaenodraco wilsoni a- 240 mm, b ~ 280 mm, c- 270 mm, d- 310 mm, e- 320 mm TL; Figure 113 Champsocephalw; gunnari 
a ~ 240 mm, b- 236 mm, c- 236 mm, d- 278 mm, e- 350 mm, f -341 mm, g- 431 mm, h~ 492 mm, i- 451 mm, j ~500 mm TL 
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Mass I TL Relationship 

Mass= 4,33x10 'TL -'-'1 g 

n =52; Std Err Est= 0,122; Coeff Det = 0,99; Corr Coeff 
= 0,99 

SPECIES Chaenodmco wilsoni Regan, 1914 
(Plate 33, Figure 112) 

MATERIAL Description based on the otoliths of 20 speci­
mens ranging from 240- 320 mm TL Catch locality: Join­
vllle. DIFS otolith catalogue numbers: 653 - 672. Collected 
by the MIRP. 

DESCRIPTION 

Otolith greater in height than in length. Ventral half of oto­
lith larger in antero-posterior uxis than dorsal portion, but 
dorsal half greater in dorso-ventral aspect than ventral half. 
Margin entire to vaguely lobed. Sulcus acusticus mtio-cau­
dal, homosulcoid and situated in lower third of otolith Col­
lum acutely constricted. Colliculi dearly separated and ho­
momorph, sometimes extending beyond anterior and 
posterior margins. Crista superior split into anterior and 
posterior sections fanning lateral margins of V-shaped dor­
sal area. Crista inferior prominent below entire sulcus acus­
ticus, although less distinct in larger fish. Rostrum promi­
nent and rounded distally, comprising c. 22% nf wtal 
otolith length. Antirostrum poorly defined, to ,tb,ent. 
Pseudo-rostrum and -antirostrum prominent. Excisura ostii 
and pseudo-{!xcisura ostii deep with acute angles. 

INTRASPECIFIC VARIATION 

Negligible. 

I)JAGNOSTIC I''EATURES 

The dorso-ventrally oval shape, the prominent distally 
rounded rostrum, pseudo-rostrum and pseudo-anti,nstrum. 
as well as the clearly defined excisura ostii and psc1 du-exci­
sura ostii, the acutely constricted collum and the wdl devel­
oped colliculi. 

ONTOGENY 

The excisura ostii and the pseudo-excisura ostii become 
deeper and the crista inferior becomes less distincl 1~ith flfl 

increase in fish si·.-:e. 

MORPHOMETRY 

OL: TL Ratio 

1 : 102.92 

n = 15; Std Dev = 5,34; Range 89,00- 107 ,m 

SPECIES Cfwmp.wcephalus gwmari L6nnbcrg l\.f•_'i 
{Plate 33, Figure 113) 

MATERIAL Description based on the otoliths ol '\2 'ret'­
mcns ranging from 200-510 mm TL. Catch Joc<l-t}: '··r-uth 
Shetland, Kerguelen, South Georgia and Eleph--mt l:;lartcl.i 
and 54° 07' S. 36° 48' W. DIFS (Jto!ith catalogue· unbt:r; 83 
- 96, 259. 271, 275, 283- 300, 393-432, 768- JW. RIJ2-
803, I 132. 1397- 1402, 1408- 1421. 1445, 144-J Col"ectt:d 
by' Y. Naito of the NIPRT, A. Tomo of the lP A, by the 

S. Air. T. Nav. Antarkt.. Deel17, No. 1, 1987 

BAS and the MIRP. by J.-C. Hureau of the MNHNP and 
K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith generally discoid, except for the distiJH:t anterior and 
posterior projections of the eolliculi. Dorsal margin sinuatc 
to lobed. Ventral margin gently lobed to entire. Sulcus acus­
ticus situated in lower third of medial face. o:;tio-caudal and 
homosulcoid. Collum acutely constricted, separating ostium 
from cauda. Colliculi homomorph, prominently raised and 
extend beyond the anterior and posterior margins. The ante­
rior colliculum occupies the entire exdsura nstii. Pscudo-ex­
cisura ostii present but minute. Crista superior split into an­
terior and posterior sections forming lateral margins of V­
shaped dorsal area. Crista inferior broad and prominent be­
low entire sulcus acusticus. Roslrnm and antiroslrum 
rounded distally. Rostrum more prominent than antiros­
trum. Pseudo-rostrum and pscud()·antiro~trum present in 
fish >250 mm TL. Ventral groove below sulcus acusticus 
prominent. 

INTRASPECWIC VARIATION 
Negligible, except for the anterior and posterior projections 
of the colliculi, which in some specimens are more promi­
nent than in others. 

DIAGNOSTIC FEATURES 

The generally discoid shape and the anterior and po~terior 
projeclions of the colticuli beyond the anterior and posterior 
margins. 

ONTOGENY 

The most distinguishing ontogenetic features are the cotlicu­
lar projections. In specimens <230 mm TL the projections 
arc absent, whereafter they become more prominent with an 
increase in fish length. The geometric shape also changes 
with the development of the cotlicular projections. 

MORPHOMETRY 

OL I TL Relationship 

n. = 125.46 OL •-•-• mm 

n = 93; Std Err Est= 0.138; Cocff Del = 0,71; Corr Coeff 
---'- 0,92 

Mass I TL Relationship 

!\lass= 8,97x10 'TL '·" g 

n = 78; Std Err Est= 0,119; Cocff Det = 0,98; Corr Coeff 
'--- 0,99 

SPECIES Chionodmco myersi (DcWitt & Ty1er. 1960) 
(Plate 34, Figure 114) 

MATERIAL Description based on the otoliths of one 
specimen of 279 mm TL. Catch locality: Elephant Island. 
DIFS ololith catalogue number 119. Colkcted by Y. Naito 
of the NIPRT. 

DESCRIPTION 

Otolith greater in height than in length. Dorsal half higher 
than ventral half, but ventral half longer than dorsal half. 
Ventral half also medio-!atcrally thicker than dorsal half. 
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Figure 114 Chionodraco myersi 279 mm TL; l<igure 115 Chionodraco rastrospinosus a - 282 mm, b- 312 mm, c- 370 mm, d - 360 mm. c -
395 mm. f- 430 mm TL; Figure 116 Cr_-.;odraco amarcricus a- 281 mm SL, b- 310 mm TL, c- 370 mm TL 
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Laterally strongly convex. medially flat with poor relief. 
Margin entire. Sulcus acusticus ostio-caudal and hctcrosul­
coid. Ostium and cauda dearly separated by acutely con­
stricted collum. Colliculi homomorph and prominent. Crista 
superior separated into anterior and posterior sections, 
forming ventro-lateral margins of di~tinct V-shapcd dorsal 
area. Crista inferior bold and present below entire sulcu~ 
acusticus. Distinct ventral groove below crista inferior. Ros­
trum prominent and rounded distally. comprising 24 ~'f- of 
total otolith length. Antiro.'!trum absent. Excisura ostii and 
pseudo-excisura ostii present with wide angle. Pseudo-ros­
trum and pseudo-antirostrum well developed and rounded 
distal!y. 

DIAGNOSTIC FEATURES 

The dorso-ventrally oval shape, the homomorph and well 
developed colliculi. the separated ostium and cauda and the 
presence of the pseudo-rostrum and pseudo-antirostrum. 

MORPHOMETRY 

OL: TL Ratio 

1: 93 

OL : SL Ratio 

: 81.67 

SPECIES Chionodraco rastrospinosus 
DeWitt & Hureau. 197Y 

(Plate 3.J-, Figure 115) 

MATERIAL De5cription based on the otoliths of 2R speci­
men~ ranging from 246- 395 mm SL. Catch locality: Ele­
phant Island. Shetland Island. Joinville and 64° 57'S. 66" 04' 
W. DIFS otolith catalogue numbers: 112- 118. 27Y, 633-
652. Collected by Y. Naito of the NIPRT. K.-H. Kock of 
the BAF and the MIRP. 

DESCRIPTION 

Otolith greuter in height than in length and near rectangular. 
Ventral half of otolith media-laterally thicker than dor~al 
half. 1\iargin generally entire. Laterally convex. Dorsal half 
of medial surface is relatively flat, but ventral half is bul­
bous. Sulcus acusticus ostial to o~tio-caudal and heterol>ul­
o..:oiJ. Sulcu" acu~ticus situated mid-medially in fish <275 mm 
TL. whereafter dorsal portion above sulcus acusticus be­
come;, larger than ventral half. Sulcus acusticus is generally 
pit-like. Collum acutely constricted. Colliculi generally ho­
momorph and well developed, occupying entire ostium and 
c~uda. Sometime~ colliculi extend beyond anterior and pos­
krior margins. Crista superior split into anterior and pos­
terior ~ection~ over ostium and cauda, forming lateral mar­
gins of generally V-shaped dorsal area. radiating dorsally 
from conl>trictcd collum to dorso-lateral shoulders. Crista in­
ferior generally fusiform. Rostrum short but prominent and 
generally rounded distally, comprising c. 23% of total oto­
lith length. Antirostrum absent. Excisura ostii and pseudo­
cxcisura ostii present but minute. Pseudo-rostrum and -anti· 
rostrum sometimes present. 

lNTRASPECIFIC VARIATION 

7'-legligible. except for the ontogenetic changes. 
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DIAGNOSTIC FEATURES 

The greater height than length of the otolith and the resul­
tant near rectangular shape, the fusiform crista inferior, the 
split crista superior and the well developed colliculi. 

ONTOGENY 

The size of the dorsal half of the otolith. above the sulcus 
acusticus, increases with increasing fish size and becomes 
squared off. 

MORPIIOMETRY 

OL I SL Relationship 

SL = 117,77 OL "·'"mm 

n = 7; Std Err Est = 7 ,37xlo·>; Coeff Det = 0,88; Corr Co­
eff = 0,94 

Mass I SL Relationship 

M<l~S = 1.38xl0·> SL ''" g 

n = 7; Std Err Est = 0,131; Coeff Det = 0,96; Corr Coeff = 
0,98 

SPI£CIES Cryodraw mltarcticus Dollo, 1900 
(Plate 3.J-, Figure 116) 

MATERIAL Description based on. the otoliths of three 
specimens. 2lit 310 and 370 mm TL Catch locality: 62° 07' 
S. 60~ 35' W (Shetland Island area) and 60° 2.J-' S. 45° 40' W. 
DIFS otolith catalogue numbers: Ill, 261, 280. Collected by 
Y. Naito of the NIPRT and K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith slightly greater in height than in length. Medially flat 
with poor relief. laterally slightly convex. Margin entire to 
lobeU. Sulcus acusticus situated mid-medially, ostial and het­
erosulcoid. Collum acutely constricted such that mid-section 
of sulcus acu~ticus is pit-like. Ostium and cauda completely 
occupied by anterior and posterior co\liculum respectively. 
Collic-uli homo- to heteromorph. Anterior colliculum some­
timc5 projects beyond anterior margin. Crista superior split 
into anterior and posterior ponions over ostium and cauda, 
forming ventro-lateral margins of prominent V- shaped dor­
sal area. Crista inferior bold. broad and near fusiform below 
entire 5ulcu~ acu~ticu~. Di~tinct ven.lral groove below crist<t 
inferim. Rostrum prominent and blunt to rounded distally, 
comprising c. 16 '7t of total otolith len.gth. Antirostrum pres· 
ent but situated relatively high on anterior margin and gen­
erally pointed distally. Excisura ostii present with wide 
angle. 

JNTRASPECIFIC VARIATION 

Negligible as regards geometric ~hapc. but sculpture of mar­
gin variable as well as the anterior colliculum which some" 
times proje!.:tS beyond the anterior margin. 

DIAGNOSTIC FEATURES 

The slightly dorso-ventral rectangular shape, the extremely 
constricted collum resulting in a pit-like central portion of 
the sulcus acusticus, the split crista superior and the ventral 
groove below the cri~ta inferior and the well developed colli­
culi. 
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MORl'HOMETRY 

OL: TL Ratio 

1 :97,58 

n ""3; Range 92,50- 103,33 

SPECIES Dacodraco humeri Waite. 1916 
(Plate 35, Figure 117) 

MATERIAl Description based on the otoliths of 17 speci­
mens ranging from 96- 260 mm TL. Cltch locality: 77° 42' 
S. 3ff 48' W. DIFS otolith catalogue numbers: 1819-1829, 
18-15- 1850. Collected by G. Hubold of the AWl. 

DESCRIPTION 

Otolith generally dorso-\'entra!ly oval to rectangular, al­
though ventral margin is slightly rounded. Margin entire to 
gently lobed. Medially and laterally convex. with poor me­
dial relief. Sulcus acusticus ostio-caudal and heterosulcoid. 
Ostium and cauda separated by dorsal isthmus of crista infe­
rior and constricted collum. Colliculi well developed and ho­
momorph. Both anterior colliculum and posteriur colliculum 
occupy entire ostium and cauda respectively. Crista superior 
divided into anterior and posterior sections, forming lateral 
margins of V-,<;.haped dorsal area. Crista inferior broad. oc­
cupying most of ventral half of otolith. Anterior and poste­
rior ends of crista inferior project beyond anterior and post­
erior margins. Anterior projection of crista inferior obscures 
excisura nstii. Distinct ventral groove present. Rostrum short 
and rounded distally. Antirostrum and excisura ostii absent. 

INTRASPECIFIC VARIATION 

Negligible. except for ontogenetic change~. 

DIAGNOSTIC FEATURES 

The dorso-ventral oval to rectangular shape. the ostio-cau(lal 
and hctcrosu!coid sulcus acusticus, the ostium and cauda 
with well developed homomorph colliculi. the broad crista 
inferior with an associated broad ventral groove. 

ONTOGENY 

The shape of the otolith changes from near discoid to dorso­
ventrally oval to rectangular with an increase in fish ~ize. 

MORPHOMETRY 

OL: TL Ratio 

: I 15,37 

n = 17: StJ Dcv = !3,15: Range 92.26- 133.78 

SPECIES Neopagetopsis irmah Nybelin, 1947 
{Plate 35. Figure liS) 

MATERIAl Description ba~ed on the otolith~ of one 
specimen of 460 mm TL Catch locality: 62~ 07' S. 60~ 35' \V 
(South Shetland Island area). DIFS otolith catalogue num­
ber: 97. Collected by Y. Naito of the NIP RT. 

DESCRIPTION 

Otolith roughly triangular with rounded corners. Medially 
and laterally convex. Medial tace •.vith poor relief. Otolith 
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divided into distinct dorsal and ventral halves. Ventr.d half 
more robust and longer than dorsal half, which is thin and 
narrow, but higher. Margin generally entire. although 
slightly irregular on posterior side. Sulcus acustlcus ostia­
caudal and hetcrosu]coid. Collum wide but constricted. An­
terior and posterior colliculi prominent extending beyond an­
terior and posterior margins. Crista superior poorly devel­
oped and present only over ostial portion of sulcus acusticus. 
Dorsal area prominent. Crista inferior broad and prominent, 
particularly below collum. Distinct horizonl<tl groove below 
crista inferior. Rostrum broad and rounded distally. antiros­
trum absent and excisura ostii occupied by anterior collicu­
lum. 

DIAGNOSTIC FEATURES 

The geometric shape is very distinct with the broad and ro­
bust ventral half and the thin and n;trrower dorsal half. The 
anterior and posterior colliculi projel:t beyond the anterior 
and posterior margins. 

MORPHOMETRY 

OL : Sl Ratio 

I : 155,33 

SPECIES Pagetopsis mncroplems {Boulenger. 1907) 
(Plate 35, Figure 119) 

MATERIAL Description based on the otoliths of two 
specimens of 250 and 330 mm TL Catch locality : 63° 03' S. 
57o 39' W. DIFS otolith catalogue numbers: 268. 278. Col­
lected by K.-H. Kock of the BAF. 

DESCRIPTION 

Otolith vaguely triangular with rounded corners. Otolith di­
vided into distinct dorsal and ventral halves. Ventral half 
longer and thicker than dorsal half. Dorsal half entirely de­
void of relief. Medially flat. laterally strongly convex. Mar­
gin entire. Sulcus acusticus ostio-cnudal and heterosulcoid. 
Collum n:Jatively elongate ;md acutely constricted. Ostium 
and cauda distinctly separated by collum. Colliculi homo­
morph. Crista superior absent. Crista inferior robust and 
pre~cnt below entire sulcus acusticus, particularly well devel­
oped below collum. Distinct ventral groove below crista infe­
rior. Rostrum broad and rounded distal!y. Antirostrum small 
and also rounded distal!y. Excisura ostii with acute angle. al­
though somewhat obscured by anterior colliculum. 

INTRASPECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The vaguely rounded triangular shape. the entire margin, 
the homomorph colliculi and the ab.,ence of relief on the 
dorsal half of the otolith. 

MORPHOMETRY 

Ol: TL Ratio 

I: ISO 
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SPECIES Pagewpsis maculatus Barsukov & Permitin, 1958 
(Plate 35, Figure 120) 

MATERIAL Description based on the otoliths of 19 speci­
mens ranging from 134- 198 mm TL. Catch Locality; 73° 43' 
S, zoo 59' Wand 75° 10' S, 27o 20' W. DIFS otolith catalo­
gue numbers: 1800- 1818. Collected by G. Hubold of the 
AWL 

DESCRIPTION 

Ventral half of otolith longer in antero-posterior axis than 
dorsal half and slightly thicker. Otolith also greater in depth 
than in length. Margin entire. Sulcus acusticus ostio-caudal 
and hcterosulcoid. Ostium and cauda of approximately equal 
size and clearly separated, by vcntrally directed isthmus 
from dorsal area. Collum acutely constricted. Colliculi ho­
momorph. Crista superior split into anterior and posterior 
sections and poorly developed to absent. Crista inferior 
broad and robust below entire sulcus acusticus. Distinct ven· 
lral groove below crista inferior. Rostrum short and rounded 
distally. Antirostrum absent. l~seudu·rostrum present, also 
rounded distally but smaller than rostrum. 

INTRASPECIFIC VARIATION 

Negligible, except for ontogenetic changes. 

DIAGNOSTIC FEATURES 

Top hat shaped with a ostia-caudal and heterosu!coid sulcus 
acusticus. the separated ostium and cauda, the absence or a 
crista superior. the broad and prominent crista inferior and 
the distinct ventral groove below the crista inferior. 

ONTOGENY 

The dorsal half of the otolith becomes higher and more slen­
der with increasing fish size. 

MORPHOJ\'IETRY 

OL: TL Ratio 

1 : 83,30 

n = 19; Std Dcv = 11,69; Range 55,28- 101.53 

SPECIES Pseudochaenichthys georgianus Norman, 1937 
(Plate 35. figure 121) 

MATERIAL Description based on the otoliths of 31 spcci­
mcn5 ranging from 302- 5l0 mm TL. Catch locality: 62o 07' 
S. 60° 35' W and 62° 07' S. 59" 55' W (South Shetland area) 
and South Georgia. DIFS otolith catalogue numbers: 98 -
100, D4, 281,673-692, 804, 1265, 1266. 1288, 1291. 1403. 
Collected by Y. Naito of the NIPRT, J.-C. Hureau of the 
:-.1Nl-1NP. K.-H. Kock of the BAF. by the MIRP and the 
BAS. 

DESCRIPTION 

Otolith dorso-ventrally oval to rectangular. Margin entire to 
gently lobed. Medially flat to concave, laterally convex. 
Ventral portion of otolith below sulcu~ acusticus thicker than 
dorsal portion. Sulcus acusticus ostio-caudal and homosul­
coid and situated slightly below mid-medial line. Character­
i5tic ~ingle allantoid eolliculum, with raised anterior and 
po~terior extremities. Distal ends of colllculum extend 
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beyond anterior and posterior margin in specimens 
>300 mm SL Small pseudo-co!liculum present below col!i­
culum. Dorsal area V-shaped. Rostrum. antirostrum and cx­
dsura ostii absent. 

INTRASPECJFIC VARIATION 

Anterior and posterior projections of colliculum sometimes 
absent. 

DIAGNOSTIC FEATURES 

The dorso-ventrally oval to rectangular shape and the ante­
rior and posterior projections of the collieulum beyond the 
margin. 

MORPHOMETRY 

OL I TL Relationship 

TL "" 136.74 OL •. , .. mm 

n = 22: Std Err Est= 0,113; Coeff Det = 0,66; Corr Coeff 
= 0,82 

Mass I TL Relationship 

Mass = 4,79xl0 'TL '·~' g 

n = 28; Std Err E~t = 0.498; Coeff Det = 0,69; Corr Coeff 
= 0.83 

SUBORDER SCOMBROJDEI 

l<"AMILY Gempylidae 

SPECIES Thyrsites atun (Euphrasen, 179!) 

(Plate 36, Figure 122) 

MATERIAL Description based on the otoliths of seven 
specimens ranging from 140 - 990 mm TL Catch locality: 
34o 42' S. 20° 31' E and Gough Island. DIFS Indian Ocean 
otolith catalogue numbers: 0060, 0075, 0076, 0077, 1471, 
1472. 1473. Collected by the author and W. Uys of the 
DfFS. 

m:SCRIPTION 

Otolith~ of small fish generally ovate. In larger fish dorsal 
portion of otolith becomes constricted and dome-shaped. 
Medially slightly convex. laterally slightly concave. Margin 
sinuate. Sulcus acu~ticus ostio-caudal and homomorph. Col­
lum constricted. Collieuli hctcromorph and indistinct. Both 
crista superior and crista inferior ridge like but poorly de­
fined, to absent. Rostrum prominent, either rounded or 
pointed distal!y. Antirostrum small and rounded distally. Ex­
cisura oslii deep, with acute angle. 

INTRASPECIFIC VARIATION 

Negligible. except for ontogenetic changes. 

DIAGNOSTIC FEATURES 

The generally ovate shape, the prominent rostrum, the si­
nuate margin and the ostio-caudal and homosulcoid sulcus 
acusticus. 

ONTOGENY 

The geometric shape of the otoliths of fish >380 mm TL 
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Figure ll7 Dacodraco humeri a- Ill mm, b- 218 mm. c- 262 mm, d- 242 mm TL; Figure liS Neopagetopsi.s ionah 460 mm SL; Figure 
119 Pagetopsis macropterus 330 mm TL; Figure 120 Pagetop~·is mam/a/11.'1 a- 171 mm, b- 184 mm, c- 176 mm, d- 198 mm TL; Figure 121 
Pseudochaenichthys georgimm.s a- 305 mm, b- 310 mm, c- 422 mm, d- 440 mm, e- 510 mm TL. 
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changes from ovate to one in which the dorsal half is dome 
shaped. 

MORPHOMETRY 

OL: TLRatio 

for fish >800 mm TL - 1 : 82 

n = 4; Range 75,20-86,0 

for fish <200 mm TL- 1 : 48,69 

n = 3; Range46,70-50,00 

FAMILY Trichiuridac 

SPECIES Paradiplospinus gracilis (Br<IUCr. 1906) 
(Plate 36, Figure 123) 

MATERIAL Description based on the otoliths of one 
specimen of 388 mm TL. Catch locality: off Mawson Sta­
tion, Antarctica. DIFS otolith catalogue number: 1743. Col­
lected by 0. Gon of the RUSI 

DESCRIPTION 

Otolith fusiform, due to shape of rostrum and a posterior 
projection. Medially flat with poor relief. laterally slightly 
convex. Margin entire to slightly lobed. Sulcus acusticus 
pseudo-ostial and bomosulcoid, not differentiated into os­
tium and cauda. Colliculum single. Crista superior ridge­
like. Crista inferior absent. Rostrum rounded to pointed dis­
tally. Antirostrum and cxcisura ostii absent. 

DIAGNOSTIC FEATURES 

The fusiform shape, the pseudo-ostia! and homosulcoid sul­
cus acusticus. the single co!!iculum and the presence of only 
the crista superior. 

MORPHOMETRY 

OL: TL Ratio 

1 ; 114.92 

SPECIES Paradiplospinus sp. 
(Plate 36, Figure 124) 

MATERIAL Description ba~ed on the oto!iths of one 
specimen of 377 mm TL. Catch locality: South Georgia. 
DIFS otolith catalogue number: 1336. Collected by the 
BAS. 

DESCRIPTION 

Otolith also fusiform. Medially slightly conca\'e with poor 
relief. laterally ~lightly convex. Dorsal murgin entire. Ven­
tral margin ~inuatc. Sulcus acuslicus medial and homosul­
coid. not differentiated into ostium and cauda. Colliculum 
single. Crista superior absent. Crista inferior pre~cnt but 
poorly developed. Rostrum. antirostrum. and excisura ostii 
absent. 

DIAGNOSTIC FEATURES 

The fusiform shape. the medial sulcus acu~til:u~. the single 
colliculum and the absence of the rostrum, antirostrum ;1nd 
thC excisura ostii. 

MORPHOMETRY 

OL: TL Ratio 

1 ; 116.18 
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SUBORDER STROMATEOIDEI 

FAMILY Centrolophidae 

SPECIES Hyperoglyphe anraroica (CannichaeL 18!8) 
(Plate 36. Figure 125) 

MATERIAL Description based on the otohths of two 
specimen~ of 570 and 590 mm TL. Catch locality: Gough h­
land. DIFS otolith catalogue numbers: 733. 74-1. Collected 
by W. Uy~ of the DIFS. 

DESCRIPTION 

Otolith oval. except for rostra! projection. Medially convex. 
laterally concave. Margin serrate. Sulcus acu~ticus elongate, 
o~tial. heterosulcoid and shallow. Ostium anti cauda not sep­
arated. Collum indistinct. Cauda extremely elongate with 
distinct postero-vcntral angle. Colliculi heteronwrph. Ante­
rior colliculum ~lightly noduliferou~. Posterior colliculum 
elongate and narrow in mid-section of cauda. Cri.~ta ~uperior 
ridge-like above cauda. Crista inferior poorly del'eloped. but 
also ridge-like below cauda. Dorsal area present above en­
tire cauda. Ventral area absent. Rostrum relatively small and 
pointed distally. compri~ing c. IX r,~ of total otolith length. 
Antiroslrum pointed distally. Excisura ostii deep with <Jcutc 
angle. 

INTRASI'ECIFIC VARIATION 

Negligible. 

DIAGNOSTIC FEATURES 

The oval shape. the elongate sulcus acusticus with a slight 
po~tcro-ventral angle and the serrate margin. 

MORPHOMETRY 

OL: TL Ratio 

I : 4S.l3 

n = ::?:: Rangc47.50-4S,76 

ORDER PLEURONECT!FORMES 
SUBORDER PLEURONECTOI DEI 

FAMILY Bothidae 

SPEClES ,\1(11/copsetta mawlaw (Glinther, 1880) 
(Plate 37. Figure 126) 

MATERIAL De'>cription based on the owliths of six speci­
mens ranging from 253- 355 mm TL. Catch locality: Ker­
guelen bland and off Mawson. Antarctica. DIFS otolith cat­
alogue numbers: 336-341. Collected hy J.-C. Hureau of the 
1\lNHNP and 0. Gon of the RUSI 

DESCRIPTION 

Otolith di~coid. Margin entire to acutdy dentate in larger 
fi~h. ivtedially and laterally generally flat. Sulcus acusticus 
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PLATE 36 

Figure 122 Thyrsires awn a- 980 mm. b- 990 mm TL. Figure 123 Paradiplo.~pinus gracilis 388 mm TL. Figure 12-1 Pamdip/ospinu:i op. 377 
rnm TL; Figure 125 Hyperog!yphe amarcrica a- 570 mm. b- 590 mm TL. 
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Figure 126 Mancopseua maculata a- 253 mm. b- 290 mm. c- 326 mm, d (righl & left otoliths)- 355 mm TL. 

heterosulcoid and ostiaL Colliculi well developed but diffi­
cult to distinguish from each other. Crista superior and infe­
rior posteriorly continuou~. forming crescent-like ridge 
around entire sulcu5 acusticus. Depressed area around conti­
nuous cristae. Rostrum and anlirostrum prominent and 
rounded distally. Anti rostrum c. half size of rostrum. Exci­
sura ostii prominent, deep and rounded with acute angle. 

INTRASPECIFIC VARIATION 

Negligible. except for ontogenetic changes such as the den­
tate margin of larger fish. 

DIAGNOSTIC FEATURES 

The discoid shape of the otolith, the continuou~ crescent like 
cristae around the sulcus aeusticus and the depressed area 
around the continuous cristae. 

ONTOGENY 

1l1e margin of the oto!iths of fibh >325 mm TL becomes 
acutely dentate. The margin of smaller otoliths is entire. 

MORPHOMETRY 

OL: TL Ratio 

1:!13.95 

n = 5; Std Dev = 9.76; Range 97,2R-12\,28 
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KEY TO THE OTOLJTHS OF SOUTHERN OCEAN FISHES 

Introduction 

All otolilhs found in the stomach contents of predators have 
undergone some degree of attrition. which make~ their 
identification more difficult This mu~t be born in mind 
when using the key. All identified rnateri;d ~hould in any 
ca~e be cros~ checked with the descriptions and the illustra~ 
tion~. For ~omc genera (e.g. Norothenia), the otoliths of sev­
en1l :-.pecic" could not be incorporated into the key. Where 
thb ha" been the case the Ptnlith" have been lumped and the 
u:-.er is advised to consult the illustration~ and the descrip­
tion~. Also, wherever drastic ontogenetic changes were evi­
dent the otoliths of only the largest fi!>hes were incorporated 
into the key. 

The most probabk cause of error in the use of this key 
will arise when having to decide on the shape of the otolith. 
The u~er should therefore first of all become fully ac­
quainted with the descriptive terms of the various shape~. 
An example of each shape is given at the beginning of the 
key and schem<1tic outlines are pre~entcd in Figure 3. r'\·lore­
over. it is advised that the salient feature" of otoliths, a~ il­
lu~trated in Figures 4 to 6. be well under~tood before at­

tempting to use the key. The first step in u<..ing the key is to 
identify the general "hape of the otolith 10 be identified and 
only thereafter to proceed to the dichotomous 'ection of the 
key. 

Key 

OTOLITH SHAPE 

la Otolith discoid/square e.g. 
Cynomacrurus piriei (PI. lL Fig. 45) 
and C/wmpsoceplwfus g11ruwri (PI. 33. 
Fig. 113) ................ . 

lb Otolith oval e.g. Macrouru.1· 
hvlotrachys (PI. 11. Fig. 47). 

le Otolith fusiform e.g. He/icolr:nus 
mouchr:zi (PI. 13. Fig. 56) 

Jd Otolith ovate e.g. Notothenin 
squamifrons (PI. 21, Fig. 78) .. 

le Otolith rectangular. usually with semi 
rounded corners and sometimes with 
slightly raised dor~al dome e.g. 
Macroparafepis mucrogenl'ion (PI. 3. 

2 

11 

23 

28 

Fig. 15) .... ......... Paralepididae 

lf Otolith greater in height than in length 

lg 

Jh 

li 

e.g. Lampanychtlws achims (PI. 8. 
Fig. 31) ... .. .. ....... .. 36 

Otolith obovate- e.g. Lycodichlhys 
rmlarctiws (PI. 15. Fig. 63) and 
Parachaenichthrs charcori (PI. 30. 
Fig. 105) . . ..................... . 

Otolith pyriform e.g. Amimora rostrata 

42 

(Fig.40) .............. Moridae(PlatetJ} 

Otolith hour gla~~ shape. Oreosomatidae 
(impo~siblc to distinguish between ~pecies. 

Pl. 12. figs 52- 55) 

I I Otolith triangular. ........... .. Pogonophr.vne ~pp 
(check illustrations and description'. 

Plates 27 & 28. Fig. 99- [() ll 

DISCOID/SQUARE OTOLITHS 

:!a. Sulcus acusticus ostial .1 

b. Sulcus acusticus medial Cynomarrurus piriei 
(PI. 11, Fig. 4." l 

c. Sulcus acu~ticus ostio-caudal . 9 
(Nototheniidae and Channichthyidae in part) 

Ja. Collum acutely constricted. crista 
inferior bold and anterior and posterior 
colliculum sometimes project beyond 
anterior and posterior margins. Bathydraconidae 

and Channichthyidae in p.:trt 

( Gymnodraco acwir:eps, 
Chaenichthys rhinocnaru1 and 

Chaenocepha!us acemtus 
-(check illustrations and description~ 

-Plates 29 & 32) 

b. Collum not acutely constricted. " 4a. Colliculi hornomorpb 5 
(Myctophidae in part) 

b Colliculi heteromorph and crista 
inferior und superior postcriorly 
continuous . . .. fl.fancopselfa maculata 

5a. Margin entire ........... . 

b. Margin not entire .. 

(Pl. 37. fig. 126) 

Krejfrichthys anderssoni 
(PI. 7, Fig. 30) 

6 

6a. Posterior margin with notch Protomycwpfwm 
dwriodon (PI. N. Fi~. 35) 

b. Posterior rn<trgin not with notch ..... . 7 

7a. Ventral margin V-shaped. Protomyctoplrwn 
!Wmumi (PI. 8. Fig. 36) 

b. Ventral margin not V-~haped . 8 

Ra. Pseudo-colliculum with crenate dorsal 
margm. E!ectrona carl.\ber!;i 

(PI. 5. Fig. 23) 

b. Pscudo·colliculum not with crenate 
dor~almargin 

9a. Collum nodulifcrous 

b. Collum notnoduliferous . 

Elecrrmw .1"11baspcm 
(PI. 6, Fi~. 24} 

Pleuragramma an/arcricu 
(PI. 23. Fig. H6) 

Ill 

lOa. Anterior and po~terior colliculi 
project beyond anterior and posterior 
margin~. Clwmpsoceplwlw gwu1<m 

h. Only anterior colliculurn projects 
beyond anterior mnrgin 

(PL33.Fig.il3l 

Chaenodraco wt!soru 
(PI. 33. Fig. ll~l 



82 

OVAL OTOLITHS 
!la. Ostium and cauda dbtinctly 

o.epar;tted . 

h. Ostium and cauda not 'eparated .. 

Tremmnmus nett'/Iesi 

(PI. 24. Fig. H9) 

12 

12<t. Rostrum and antirostrum pre,t:nt. 

h. Rostrum and antirostrum ab~ent . 

]3 

JS 
(Gadiformel> in part) 

13a. All margins crenate with long and 
slender cauda (width nf cauda c. 10 
times in maximum height) Hyperogfypfle antarCJica 

(Pl. 36. Fig. 125) 

b. All margins not crenate 

14a. Colliculi prominent and near 
hornomorph ............ . 

b. Co!liculi hcteromorph . 

l5a. Ventral margin crenate. 

b. Ventral margin not crenate. 

l' 

15 
(Myctophidae in part) 

lefelldosoma dong(JU/ 
(PI. 14, Fig. 60) 

. ...................... 16 

Gymnoscopdu.\ fraseri 
(PI. 6. Fig. 26) 

lria. Rol>trum and anti rostrum of near 
equal ~izc . 

h. Ro~trum much longer than 
antirostrum ............ . 

. ... 17 

Gymnoscopdm nic!wlsi 
(PI. 7. Fig. :m 

17a. Pmterior margin distinctly 
~inuate. Notoscopelus resplcmlens 

(PI. H. Fig. 13) 

b. Posterior margin not sinmlle but 
with ~ingle noteh CiymlloscopefiL\' piabilis 

(PI. 7, Fig. 29) 

lka. :\Iaximum height in length <3. 

b. i\laximum height in length >3. .Hicromesi.wir;s 

l'cl;t, ,\Iargin entire. 

h. Margin not entire .. 

20a. Dor~al margin lobed . 

b. Dor~almargin ~inuatc 

21a. ('nlliculi homomorph ........... . 

b. Collicuh heteromorph (anterior 
colliculum near 2x ~ize of 
po~tcrior colliculum). 

r/U.IIm/i.l (PI. 10. Fig .. JJ) 

Limwrus filicauda 
(PI. 11. Fig. 46) 

20 

21 

Macrourw whil.wni 
(PI.ll.Fig.4X} 

Nr:mruonurlls armmus 
(PI. 11. Fig . ..J-lJ) 

22a. 1-'ulllcngth of dor~al margin 
~inuate. tHacroronus no 1 ·ae ;;e/mu!iae 

(PI. 11. Fig . ..J...f-) 

b. Only !.:cntral portion of dor~al 
margin ~inuate . 

H'SIFORM OTOLITHS 

23a. Suku~ acu~ticu~ medial. 

b. Sulcu~ acus1icu~ o'tial ..... 

Afacrourus lw!orrach\'.\ 
(PI. 11. Fig. 47) 

Trichiuridac (Plate 36) 

" 
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24a. Su!cu~ acu>ticu~ near horno~ulcoid 25 

26 b. Sulcu~ a!.:u~ticu~ hetcro~ulcoid .................. . 

25a. Crbta inferior nodu!ifcrou~ .... He!icolenus papillosus 
(PI. 13, Fig. 57) 

b. Cri~ta inferior not noduliferou~- He!icolenus 

26a. 

mouchezi (PI. 13. Fig. 56) 

Ostium ;llld cauda 5eparatcd by rai~cct 
collum and dor~i11 i5thmus-like 
projection of crista inferior ... .. 27 

b. Ostium <llld cauda not 
separated. Clwenoceplwlus acemws 

{PI. 32. Fig. Ill) 

27a. Cri~ta ~uperior pre~cnt only over 
ustium . Nowthenia amra 

(PI. 17. Fig. 6S) 

b. Crista superior all hough ~plit imo 
anterior and posterior ~ection" present 
over entire ~ulcu~ ucu~ticu~.... Normhenia angusti(rons 

(PI. IK Fig. 69) 

0\'ATE OTOLITHS 

Sulcus acusticu~ o~tial. 29 

b. Su\cu~ acu~ticu' medial 
(both colliculi prcsem). ~lnedidmco ~pccics 

(Plate' 25 & 26). l\4e!anmws gmcilis (PI. 10. Fig. 41). 
H111JH1RZfer l'difer (PI. 27. Fig. <JH) and 

Pogonophryne lwnukol'i (PI. 27. Fig. 'c/\)) 

(check illustration' and description') 

c. Sukus acusticu' medial (only 'ingle 
well developed collicu!um present). Sio 

rrordenskjoldii (PI. 12. Fig. 51) 

2lJa. Suku' acusticu~ ne<u- homo.<,ttlcoid. 31J 

h. Sukusacu~ticm hetcro~ulcoid. 31 

30a. r-~etH.locollicu!um pre~cnt with 
~bort ro:.trum. Lohirmdria gemdlari 

(PI. H. Fig. J2). Cemloscopc!us row!lsendi 
(PI. 5. Fig. 20) and Ccraw.lcopelus ww-ming1i 

(PI. 5. Fig. 21) 

b. Pseudocolliculum ah~ent with long and 
pointed rostrum. Ba!hylagus ~pp. 

(Plate' I & 2) 

31a. Grcate't height in length >3. ,\'rmse11ia sp. 
(PL2.Fig.ll) 

32 h. Grcatot height in length <3 .. 

32a. Colliculi homo morph .. 

b. Colliculi heteromorph. 

Aluraerwlepi~ ~pp. 

(Plate 9) 

33 

33<!. Otolith with tli~tinct dor~al indentation 
in dor~al margin. Nolothenia ryanobranclw 

(PI. llJ. Fig. 71 ). N. rossii (PI. 20. Fig. 75). 
N. rossii mamwrala {PI. 2tJ. fig. 76). 

N. ro.uii ros.1ii (PI. 21. Fig. 77) and 
l'aranololhenia magdlrmica (PI. 23. Fig. H5) 

b. Otolith without distinct indentation in 
dor~al margin . . . . . . . . . . . . . ......... . " 34a. Otolith with di~tinct notch in posterior 
margin 35 
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b. Otolith without distinct notch in 
po~terior margin .. . . . . . rest of Notothcniidae ~pccies 

(check illu~trations and de~criptions} 

35a. :-..t<H"gin entire to irregular .. 

b. !Vlargin sinuate .............. . 

Bol'idlfhys diacmufws 
(Pl. !5. Fig. 6-l) 

Thyrsires arw1 

(Pl. 36. Fig. 112} 

OTOLITH GREATER IN HEIGHT THAN 1:'\ LE!'OGTH 

36a. Sulcu~ <tcu~ticus o~tial. 17 
(Myctophidac. Plates 5- S: 
:\lelanonidae, Plate Hl and 

Channichthyidac. Plate 32-35- in part) 

h. Sulcus acu~ticus oqio-caudal 

37a. Rostra! strttcturcs pre~ent. 

b. Rostra! ~tructures ab~ent 

3Sa. Collum comtricted 

. . ..\() 
(Channichthyidae h1 part) 

3R 

Lampanrchllm.\· nchims 
(Pl. I:L Fig. 31) 

3() 

b. Collum not constricted. Melmwnus ;;ut;ma.n•ri 
with characteristic cxcbural projection 

(Pl. JO. Fig. c.\2). Gymnoscopl'/us hraueri 
(PI 6. Fig. 25) and Proromyctoplwm /Jolini 

(Pl. S. Fig. 3--1) 
(check illu~tration~ and de~criptinn~} 

39<1. Ventral portion ot" otolith distinctly 
thicker than dorsal portion. which i~ 
flattened. Chiouodmco ras/rospinosl/s 

(PI. 34, Fig. 11.5} and C!yodmco llll/arcliw.\ 
(PI. 3-1. Fig. 116) 

(check illu~tration~ and de~cription~} 

b. Ventral and doroal halve, ot" 
otolith of equal thickne~~ .. f>roromycroplwm /eniwm 

(Pl. S. Fig. 37) 

--lOa. Sulcu~ acu~ticu~ in upper third of 
otolith and ventral half of otolith 
thicker than dor~al half . Dacodruco humeri 

(Pl. 35. Fig. I 17) 

b. Sulcus acusticu~ situated below or in 
mid dor~o-ventral plane. \·cntral half of 
otolith al~o thicker than dor~al half .. 

..\la. Colliculi project beyond anterior and 
po~lcrior margin~. Psnulochacnichrhy~ !{('orr;imW.\ 

(PI. 35, Fig. 121) 

b. Colliculi do not project beyond 
<Hltcrior and posterior margin~.. (hionodmco m_vrni 

(PI. 3--1. fig. 11--1). ,\'eopagetopsis ionah 
(PI. 3.5. Fig. liS), Pagetopsis macmptems 

(Pl. J5. Fig. ll<J) and Pagewpsis IIWculatus 
(Pl. 35. Fig. 120) 

(check illu,tration\ and dc~cription~) 

OTOLITH OBOVATE 

-J.2a. Collum con~tricted 

b. Collum not con~trictcd .. Lrcodicluh.n amarcticll.\ 
(Pl. !5. Fig. 6J) 
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-IJa. Cauda distinctly triangular . Pagorhe11ia bernacdlii 
(Pl. 22, Fig. H2) and Pagorhenia lumsoni 

(P!. 23, Fig. 84) and 
check illustration, and descriptions 

h. Cauda not triangular. Pnraclmellichrhys dwrcori 
(Pl. 30, Fig. 105) 
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Species Index 

ORDER SALMONIFORMES 

SUBORDER AROENTINOIDET 

FAI\HLY BATHYLAG!DAE 

Bmhylagus a11Wrcticus Gilnthcr. IR7R PL 1; Fig. 7 
Bathy!agu.\ curyops Goode & Bean. IR95 PL 1; Fig. B. 
Barliyfagus glacialis Rcgan. 1913 PL 2; Fig. 9 ..... 
BathyfaJiiiS sp PI. 2; Fig. 10. 
Nansenia ~p PI. 2: Fig. 1! ........ . 

ORDER AULOPIFORMES 

SUBOROJ<~R AULOPOJDE! 

FAMILY SCOPELARCf !!DAE 

7 
7 
7 
7 

10 

Bcn!lwlbella elonr;uta (Norman. 1937} PI. 3; Fig. 12..... 10 
Bem!w[bella macropinna Bus~ing & Sussing. J9(l(i PI. 3: 
Fig. 13 .... ...... .. ..... ... .. ... ... 10 

SUBORDER ALEPISAUROIDEI 

FAMILY PARALEPIDIDAE 

/_estfdiops Iimilis (Ege. 1933} P1. 3: Fig. 14. 
Macroparalepis macrogcneion Po~t. 1973 PI. 3: Fig. 15 
Noto!epis comsi Dollo. 19UB PI. 3: Fig. 16 ... 
.-\'otolepis rissoi (Bonaparte. 1840} PI. 3; Fig. 17 ... 
Paralcpi.1· COrt'fiOIIOides Ris~o, lll20 PI. 4: Fig. !:\ .. 

FAi\IILY ANOTOPTER!DAE 

Anmoptnus pharao Zugmaycr. 191\ PI. 4: Fig. IY. 

ORDER MYCTOPIIIFORMES 

FAMIVl MYCTOPIIIFORMES 

Ccrato.1coprlus tt!\\'nse!ldi (Eigcnmann & Eigcnm<Jnn. 

10 
12 
12 
12 
13 

13 

l.S89) PI. 5: Fig. 20 14 
Cermoscopelus warmingii (Liltken. JS92) PI. S; Fig. 21 14 
flecrrona i/IUarcrica (Giinther. !~78) PI. 5; Fig. 2:2 14 
Electrona mrlsbergi (Taning. 1932) Pl. 5: Fig. 23. 14 
Elertrona suba.1pera (Giinthcr. ll\64) PI. (l: Fig. 24. [6 
Gymnoscopclu.\' bmueri (Uinnberg, 1905) PI. 6; Fig. 15 16 
Gymnoscopd115 j'rmeri (Fra~cr-Brunner. 1931) PI. 6; 
Fig. 26 .. .. ..... ... 16 
(iymnoscopelus nicho/~i (Gilbert. 1911} PI. 7: Fig. 27. 18 
CiymnMcope!us opisthopteru.\ Fra~er-Brunm:r. 1949 PI. 
7: Fig. 2.S. 18 
Grmnoscopelus piabifi_\ (Whitley. 1931) PI. 7; Fig. 29 ... \8 
Krefflichrhys anderssoni (Uinnberg. 1905) PI. 7: fig. J(l 20 
Lmnpw1rdu!ws achirus Andriyashev. 1962 PI. 8: 
Fig. 31 20 
/.ohianchia gemellr1ri (C'occo, 1X38) P!. .S·. Fig. 32 20 
.Voto~cope!us rcsplendens (Ridwrd,on. 1X45) PI. .S: 
Fig. 33 . 20 
Pro/o/11_\'C/ophum ho!ini (Fr;!scr-Bnumcr. 1!J49) PI. 8: 
l'ig. :'14 .......... .. ..•. .. .. ... .... 22 
Pmtomrcroplwm clwriodon Hu!lcy. 191H PJ. 8: Fig. 3S 22 
f'rotomrcropl111m normani (Taning, !9.'<2) PI.~: Fig. 36 22 
!'rOtomyctop!wmtenisoni (;.lorman, !Y30) PI. 8: Fig. 37 22 
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ORI>ER GADIFORMES 

SUBORDER MURAENOLEPIDOIDEI 

FAI\HLY MUgAENOLEPIDAE 

,'v/uraellolepis marmorata Glinther, 18.SO PI. 9: Fig. 3.S. 
,\1urac11olepis micmp,\ UJnnbcrg. 1905 PI. 1): Fig. 39 

St;RORDER GADOIDET 

FAMILY MOR!DAE 

Amimom rostraw (Glinther. J.S7X) Pl. 9: Fig. 40. 

FAMILY r.TELANONIDAE 

23 
23 

25 

,Hc/anonu.\' gracilis Giinther, l.S7H PL 10; Fig. 41. 25 
.Hc!tmolli/S ::ugmayeri Norman. 1930 PI. !0: Fig. 42. 25 

FAMILY GADlDAE 

Micromesistius austra!is ;--.Jorman. 1937 PI. 10: Fig. 43 .... 25 

fAMILY MERLUCCIIDAE 

lHarrormws nm•aezelmuliae Wnite. 1911 PI. 11: Fig. 44 27 

SlJBORDER MACROURO!DEI 

FAMILY MACROUR!DAE 

Cynomacrurus piriei Do\lo. 1!J09 PI. 11; Fig. 45. 
Liomm1sjilicauda (Giinther. JS7X} PI. I!: Fig. 40 
;Haaortrus hofotrachys Giinthcr. 1R78 PI. 11; Fig. 47. 
1Hacrourus whitsoni (Reg<Jn. 19JJ} PI. 11: Fig, 4R 
NenWIO/lU/'11.1' amwtll.\' I !e<.:tor. 1875 PI. ! 1: Fig. 49 .. 

ORDER BERYC!FOIU\.IES 

Sl'BORDJo:R BERYCOIDEI 

FAMILY ANOPLOGASTERIDAE 

Anoplogastcr comma (Va\encienne'i, 1.S3J) PI. J'l· 

27 
27 
2R 

" 2R 

Fig. SO • 28 

Sl'BORBER STEPHANOBERYC"OIDEI 

FAMILY MELA:-..JPIIAIDAE 

Sio nordcnskjoldii ( Uinnberg, l \_)(),'i) PJ. 12; Fig. 5 I .. 28 

ORDER ZE!FOR:'I-1ES 

FAMILY OREOSOMAT!DAE 

;\1/o(\'llll_\ l·emtcosus (Oikhri~t. 1906) PI. 12: Fig. 55... 30 
Seoc~\'1111~ rfwmboidali.1 (Gikhrist. !\J06) PI. 12: Fig. 54 30 
Pscudocy/111\' 11wculatto Gilchri~t. !906 PI. 12: Fig. S2. . 30 
Xenocyuu_\ nmwroi Abe. 19.'i7 PI. 12; Fig. 53. 30 

ORDER SCORPAENJFORMES 

Sl:UORDER SCORPAENOIDEI 

FAMILY SCORPAEN!DAE 

He!ico{enu_\ i!IOI/che::i (S<HJvagc. 1H7S} PI. JJ; Fig . .'ifi... 30 
Helicoh•flll.\ fJ{lfJil/o.\11.\ Richan.bon. 1R45 PI. !3: Fig. 57 30 
.~ebmtichthn capt'll.>is (Gmclin. J7R\J) PI. JJ: Fig. 58.. 3~ 

FAl\IILY CONGIOPODIDAE 

Zunc!orhynchusspinif(·rGiinther. Jg8(1 P!.13: Fig_ 5Y. 32 


