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ABSTRACT: Isolated and fragmented jaws, a single basioccipitale and vertebrae of the 
Gadiformes, indeterminate family and genus, are described from Eocene sediments of the La 
Meseta Formation, Seymour Island, Antarctic Peninsula. Based on the dentition and other 
characters of both jaws they are assigned an informal name of „Mesetaichthys". The remaining 
isolated bones belong probably to the same form. 

K e y w o r d s : Antarctica, Seymour (Marambio) Island, Eocene, fossil fish, gadiforms, 
teleosts. 

Introduction 

In J a n u a r y 1992, du r ing Argen t ine—Pol i sh s tudies o n Seymour ( M a r a m 
bio) Is land, Polish geologists A . Gaździcki a n d A . T a t u r found over 150 
isolated teleost remains . Accord ing to C o n c h e y r o et al. (in press) t h e mate r ia l 
comes from the u p p e r m o s t pa r t of the Eocene L a M e s e t a F o r m a t i o n (Uni t I I I 
of Ell iot tod T r a u t m a n 1982) see also J e r z m a ń s k a (1988, F ig . 1). 

Only the best preserved cranial bones a n d cen t ra of ve r tebrae of the 
Gad i fo rmes are described below. T h e mate r ia l s supp lemen t p rev ious repor ts 
on isolated teleost remains from the Pa leogene of Seymour I s l and ( G r a n d e and 
E a s t m a n 1986, J e r zmańska 1988, L o n g 1991). T h e only m o r e completely 
preserved Teleostei in the L a Mese ta F o r m a t i o n are a r t icu la te skeletons of 
Marambionella andreae J e r zmańska of the family C lupe idae ( Je rzmańska 
1991), a n d a neu roc ran ium of an inde te rmina te gadi form t a x o n ( E a s t m a n and 
G r a n d e 1991). 

T h e following specimens were used for c o m p a r i s o n s : Gadus morhua L., 
Theragra chalcogramma (Pallas), Melanogrammus aeglejxnus (L) , Micromesistius 
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australis N o r m a n , Merluccius hubbsi M a r i n i , Enchelyopus cimbrius (L) , Mura-
enolepis microps L ó n n b e r g (collection of the Zoolog ica l Ins t i tu t e , Univers i ty of 
Wroc law) . 

All specimens described here a re housed in the Ins t i tu t e of Pa leobio logy , 
Polish A c a d e m y of Sciences, W a r s z a w a (abbrev ia ted as Z P A L ) . 

Systematic paleontology 

Subclass Actinopterygii (Cope , 1880) 
Subdivision Teleostei {sensu P a t t e r s o n a n d R o s e n , 1977) 

Superorder Paracanthopterygi i (sensu P a t t e r s o n a n d R o s e n , 1989) 
Orde r Gadiformes (sensu C o h e n , 1984) 

Fami ly and genus inde te rmina te 
(Figs 1 - 8) 

M a t e r i a l . — Disar t icu la ted a n d f ragmented spec imens ( ranges of the 
length a re given in m m ) : P.V/1 - 4 , four premaxi l lae (24,9 - 36,8); P . V . / 5 - 1 6 , 
twelve dentar ies (22,9 - 94,9); P . V . / 1 7 - 2 3 , seven angu loa r t i cu l a r s (22,4 
- 44,6); P.V./24, one basioccipital (46,0); P . V . / 2 5 - 4 4 , twen ty ver tebrae 
(measurements in Tab le 2). 
J a w s 

D e s c r i p t i o n . — Large , mass ive j a w bones wi th a w e a k o r n a m e n 
ta t ion on outer and inner side. In the premaxi l la a b r o a d , ho l low ascending 
process with n u m e r o u s radia l grooves o n inner side, a lmos t as h igh as the 
na r rower and weaker o r n a m e n t e d ar t icular process (Figs 1A,B,C) . T ip s of bo th 
these shor t processes are separa ted by a shal low, r o u n d e d incision. O n ventra l 
m a r g i n of the premaxil la , be low the processes , t w o an te r io r , s t rong , closely 
spaced, canine—like teeth are preserved. T h e first t o o t h is a lmos t as h igh as 
the ascending process, the o the r m u c h smaller a n d shor te r (Figs 1A,D) . T h e 
s t ruc ture of the teeth is similar t o the s t ruc ture of t h e large tee th of lower j a w 
described below. O n one preserved f ragment of the pos t e r io r p a r t of the 
premaxil la , low, conical teeth (Figs 2A,B) a re sepa ra t ed by wide pi ts after lost 
teeth. 

T h e largest and best preserved den ta ry (Fig . 3) slightly ben t in its an te r io r 
par t , t e rmina ted with a relatively b r o a d symphysis . T w o incis ions d iv id ing the 
poster ior pa r t of the den ta ry are s i tuated asymmetr ica l ly in re la t ion t o each 
other . A well preserved an ter ior p a r t of deep med ia l incis ion lies close to the 
ventral marg in of the bone (Fig. 3B). O n the ou te r side a p o o r e r preserved 
an ter ior ma rg in of lateral incision (Fig. 3A), s i tua ted m u c h fa r ther pos te rad , 
indicates tha t the incision was shal lower t h a n the med ia l incis ion. A l o n g the 
outer surface of the dentary , closer t o its lower, th in m a r g i n , the re is a deep 
groove of the m a n d i b u l a r sensory cana l (Fig. 3A) . T h e d i s tance be tween the 



Fig. 2. Gadiformes, „Mesetaichthys". Middle part of the right premaxilla (P.V/4): A — medial view; 
B — ventral view. Scale bars = 1 cm 
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Fią. 3. Gadiformes, „Mesetaichthys". Left dentary (P.V/5): A — lateral view; B — medial view; 
C — dorsal view, li — lateral incision; mi — medial incision; msc — groove of the mandibular 

canal. Scale bars = 1 cm 

groove a n d the ventral m a r g i n of the den t a ry increases cons ide rab ly pos t e rad , 
so t ha t the lower m a r g i n of t ha t b o n e lies obl iquely relat ive t o t h e g roove . 
A b o v e the g roove a s t rong convexi ty is visible, widen ing p o s t e r a d . Besides, 
a shal lower and shor ter depress ion is m a r k e d dis t inct ly close t o the dorsa l 
m a r g i n of the den ta ry (Fig. 3A). T h e dorsa l surface of the d e n t a r y h a s a shape 
of a gut ter in which there is a single r o w of tee th of var ied he igh t a n d wid th 
(Figs 3A, C) . Its internal m a r g i n is formed by a n a r r o w , low r idge . T h e height 
of the external ridge varies, it is low nea r the symphys is , a n d t h e highest a t the 
first o r second canine—like t oo th . T h e dorsa l surface of t h e d e n t a r y t apers 
pos te rad to a bony r idge (Fig. 4) . In the vicinity of symphys is t he r e a re 3 or 
4 smaller, bent o r s t raight poin ted teeth, very closely spaced . T h e i r bases are 
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mos t ly na r row, their cross — section oval . All t he r ema in ing funct ional , large 
and widely spaced canine—like teeth have their t ips inclined i nwards (Fig . 3A). 
T h e sizes of the teeth decreased gradual ly t o w a r d s t h e pos te r io r end of the 
den ta ry . T h e bases of the teeth a re b r o a d a n d have oval o r r ound i sh 
cross —section (Fig. 3C). 

Fig. 4. Gadiformes, „Mesetaichthys". Posterior part of the dorsal limb of the right dentary (P.V/6) 
medial view. Scale bar = 1 cm 

On the surface of the best preserved tee th in b o t h j a w s (premaxi l la and 
denta ry) numerous longi tudinal grooves are visible, r ad ia t ing f rom the t ip to 
half or at least 1/3 height of the t o o t h (Fig. 3B). T h e den t i t i on of the region 
of symphysis consists of small teeth of the den t a ry (Fig. 3A) a n d la rge teeth 
of the premaxil la (Fig. 1A), indicat ing t ha t the u p p e r j a w was p r o d u c e d relative 
to the lower. 

O n all the seven large, f ragmentari ly preserved anguloar t i cu la r s a massive, 
blunt ly t ipped pos tar t icu lar process of angu la r b o n e is p resen t (Fig . 5A) . I t is 
s i tuated at an ob tuse angle t o the ar t icular facet for the q u a d r a t e . O n the outer 
side there is a fairly deep groove a c c o m o d a t i n g pos te r ior sect ion of m a n d i b u l a r 
sensory canal . T h e poster ior p a r t of the g roove t e rmina tes a t t h e base of the 
postar t icular process (Fig. 5B). O n the inner side, a n t e r a d to t h e a r t icu lar facet, 
a dist inct cavity is visible, s i tuated between a th in b o n y p la te a n d the external 
wall of anguloar t icular (Figs 5A, C) . A wide assymetr ical a r t icular facet for 
the q u a d r a t e reaches m u c h lower o n the med ia l side of t ha t b o n e t h a n on its 
ou ter side (Fig. 5). 

T h e re t roar t icular is n o t preserved. Howeve r , t he s ta te of p reserva t ion and 
the s t ruc ture of the pos terovent ra l p a r t of the angu loa r t i cu l a r p rec lude the 
par t ic ipat ion of the re t roar t icular in the fo rma t ion of t h e q u a d r a t o m a n d i b u l a r 
jo in t . T h e s tate of preservat ion of the descending process evidences t h a t it was 
long, and reached an te rad far beyond the a r t icu lar surface of the anguloar 
t icular (Fig. 5). T h e corono id process was s t rongly deve loped . 

T h e long snout , large canine—like teeth a n d shor t ascending process in the 
premaxil la indicate tha t the j aws belonged t o a p r edac ious fish of food 
preferences close to those of Merluccius ( I n a d a 1981), Micromesistius ( Inada 
and N a k a m u r a 1975) and M a c r o u r i d a e with a less- o r non -p ro t ru s ib l e snout 
( O k a m u r a 1970). T h e size of the bones described a b o v e indicates t ha t they 
belonged to individuals of body length from a b o u t 90 c m to over 1,5 m . 
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Fig. 5. Gadiformes, „Mesetaichthys". Anguloarticular: left (P.V/17), A — medial view; right 
(P.V/18), B — lateral view; C — medial view; cp — coronoid process; dp — descending process; pp 

— postarticular process. Scale bars = 1 cm 

Comparison 

Consider ing the occurence of the isolated r ema ins descr ibed a b o v e in the 
same p a r t of the l i thological sequence of the L a M e s e t a F o r m a t i o n , we a re of 
op in ion t ha t the bones of b o t h j aws represent t h e s a m e genus . Below the 
remains will be termed „Mesetaichthys" (fish found in the L a M e s e t a F o r 
m a t i o n ) . T h e n a m e is used as a des igna t ion of convenience w i t h o u t a formal 
nomenc la tu ra l significance. 
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T h e posi t ion of „Mesetaichthys" wi thin the Act inopte ryg i i h a s been 
established based on the following charac te rs which are preserved in the jaws 
examined: 
Subdivision Teleostei: presence of pos ta r t i cu la r process o n the angu la r (Nelson 
1973a). 
Infradivision Euteleostei : ar t icular co-ossified wi th the angu la r (Nelson 1973b, 
Laude r and Liem 1983); re t roar t icu lar is excluded from the q u a d r a t o m a n -
dibular jo in t (Lauder and Liem 1983). 
Superorder Paracanthopterygi i : expans ion of premaxi l la ry ascending and 
ar t icular processes (Lauder and Liem 1983); ascending process low a n d hol low 
(Rosen and Pa t te r son 1969). 

A closer affinity of „Mesetaichthys" wi th the o rde r s Percopsi formes, 
Bafrachoidiformes, Lophi i formes and Ophid i i formes is excluded because of 
the following characters of its j a w s t ruc ture a n d dent i t ion : I n the premaxi l la 
the ascending process is b r o a d e r t h a n the a r t i cu la r process , wh ich s tands in 
cont rad ic t ion with the na r rower ascending process in the Percopsi formes , 
according to Rosen and Pa t t e r son (1969); T h e ascending process is fused 

T a b l e 1 
Comparision of jaw structure characters in „Mesetaichthys" and some gadiform species 

Character of „Mesetaichthys" 
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Premaxilla: 
Ascending process wider than articular 

process + + + + 
Shallow incision between ascending and 

articular processes + 
Dentary: 

Medial incision close to the lower margin 
of the bone + 

Medial incision deeper than lateral in
cision + + 

Ventral margin of the bone oblique rela
tive to the mandibular sensory canal + — + — _ 

Anguloarticular: 
Long descending process + + + 
Presence of cavity on the medial side of 

the bone + 
References: l } o w n unpublished dala; 2 , Inada (1981); 3 ) D c la Hoz and Arenas (1976); 4 , H o w c s (1991) 
Symbols: + , present; —, absent. 
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with premaxil la , con t ra ry t o the ascending process wi th m o v a b l e basal ar
t iculat ion in the Bat rachoid i formes repor ted by Gos l ine (1970); T h e ascending 
and ar t icular processes are no t separa ted , as o p p o s e d to the separa ted 
ascending and ar t icular processes in the Lophi i fo rmes r epo r t ed by Gosl ine 
(1973); T h e teeth a re large, canine — like, few, widely sepa ra t ed , con t r a ry to 
m i n u t e , densely a r ranged , g ranu la r and needle—like t ee th in t h e Ophid i i formes 
accord ing to C o h e n and Nielson (1978). 

T h e inclusion of „Mesetaichthys" in the Gad i fo rmes was based o n simila
rities in the j a w s t ruc ture (Table 1), which are m o s t similar t o t h a t found in 
Merluccius a n d somewha t less similar t o t ha t found in o the r m e m b e r s of the 
order . A un ique charac te r of „Mesetaichthys" is t he presence of s t rong , large 
canine —like teeth in the region of symphysis o n the p remaxi l l a a n d in the m i d 
pa r t of the dentary . T h e lack of d a t a on the s t ruc tu re of o the r bones of the 
skull renders it impossible to include „Mesetaichthys" t o a n y k n o w n family of 
the Gad i fo rmes . 
R e m a r k s 

A m o n g the fossil r emains of the Teleostei f rom t h e L a M e s e t a F o r 
m a t i o n there are f ragments of i l lustrated b u t undesc r ibed b o n e s ( G r a n d e 
and E a s t m a n 1986). T h e a u t h o r s m e n t i o n the incomple te premaxi l la as 
„... resembling a gadiform type, bu t speciments a re t o o incomple te to 
m a k e a positive assignment; . . ." and the f ragments of lower j a w are referred 
to as „ Inde te rmina te teleost par t ia l dentar ies . . ." ( G r a n d e a n d E a s t m a n 
1986: 129). 

A compar i son of m u c h n u m e r o u s a n d bet ter preserved j a w s of „Me
setaichthys" with the p h o t o g r a p h s of G r a n d e a n d E a s t m a n (1986: F ig . 
5a—i) reveals a similarity in the s t ruc ture of the a scend ing a n d ar t icular 
processes o n the premaxil la , in the den t i t ion of b o t h j a w s a n d in their 
o r n a m e n t a t i o n . O n this basis we s ta te t ha t the isolated r ema ins i l lustrated 
by G r a n d e and E a s t m a n (1986) belonged t o small spec iments of „Me
setaichthys". I t c a n be also assumed, with a h igh p robab i l i ty , t ha t the 
basioccipital and isolated cen t ra described be low, also be longed t o „Me
setaichthys". However , only a find of a r t icu la ted skele tons cou ld fully 
confirm this conjecture. 

Basioccipital 

D e s c r i p t i o n . — T h e m e a s u r e m e n t s of the oval a r t icu lar facet 
(Fig. 6A) of the only specimen (in m m ) are: m a x i m u m he igh t 21,0; m a x i m u m 
wid th 25,7. O n the ventral p a r t there a re t w o fairly deep concavi t ies for 
b r o a d processes of the pa ra spheno id , r each ing close to t h e m a r g i n of the 
ar t icular facet (Fig. 6B). T h e b o n e be longed n o d o u b t t o a fish of body 
length exceeding 1 m . 
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A 

B 

Fig. 6. Gadiformes. Basioccipital (P.V/24): A — posterior view; B — ventral view. Scale bars = 1 cm 

Vertebrae 

D e s c r i p t i o n . — All massive amphicoel ic cen t ra a re shor te r t han 
high (Table 2), represent ing three regions of ver tebra l c o l u m n accord ing to 
F o r d ' s (1937) division. The i r s t ruc ture agrees wi th t ha t of t h e cen t r a from the 
L a M e s e t a F o r m a t i o n classified as gadiform ( Je r zmańska 1988). T h e s tate of 
preserva t ion of the cent ra found in 1992 allows s o m e supp lemen t ing of the 
previous descr ipt ion. 

T h e pos t—crania l section. — Six isolated cen t ra , oval in cross—sect ion, 
with n o pa rapophyses . T h e first ver tebra of this sect ion is represen ted by four 
centra (P.V/25—28). All of t hem have a deep cana l o n t h e r ight a n d left side 
a t t he base of neura l arch. T h e m a r g i n s of the pa i red cana l a re t races of the 
right a n d left prezygapophyses which in ex tan t Gad i fo rmes uni tes t h e first 
cervical with the c ran ium (Rosen 1985). T r i a n g u l a r pos t zygapophyses directed 
pos t e rad are visible o n sides of the cent ra , like in the specimens described 
previously ( Je rzmańska 1988, Figs 2—4). T h e c e n t r u m (P.V/29) h a s a deep pit 
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T a b l e 2 
Measurements (in mm) of gadiform vertebrae from the La Meseta Formation of 

Seymour Island 

Vertebrae Height Width Length 
Post-cranial section 
Abdominal section 

Anterior caudal section 

13.0 - 19.0 
15.0 - 22.0 

15.4 - 18.6 

max. 15.6 - 24.4 
max. 16.6 - 22.0 
min. 10.2 - 15.0 
max. 13.4 - 18.0 

min. 8.3 - 13.0 

9.5 - 11.6 
11.7 - 15.0 

10.5 - 14.4 

on the r ight a n d left side below the bases of neura l a r ch . T h e pos t e r io r m a r g i n 
of the pit , like in the th i rd pos tc ran ia l c en t rum in Gadus morhua, is fo rmed by 
a b r o a d pos tzygapophys is . Small pos tzygapophyses visible o n t h e do r sa l side 
of the cen t rum (P.V/30) indicate t ha t it was o n e of t h e last p o s t — c r a n i a l cen t ra , 
resembling the fifth cen t rum in Gadus morhua. 

Fig. 7. Gadiformes. Abdominal vertebra (P.V/31): A — anterior view; B — lateral view. 
Scale bars = 1 cm 

T h e a b d o m i n a l section. — Six isolated cen t ra of t rapez ia l c ross — section 
(Fig. 7A) . O n their dorsa l side the following s t ruc tures a r e preserved: b r o a d 
bases of the neura l arch; shor t p rezygapophyses , b r o a d a n d low p o s t z y g a p o p 
hyses of rounded marg ins (Fig. 7B), of a size decreas ing in cen t ra of the 
poster ior pa r t of this section. O n all the cen t ra there a re deep grooves a long 
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Fig. 8. Gadiformes. Anterior caudal vertebra (P.V/32): A — anterior view; B — lateral view. 
Scale bars = 1 cm 

m i d line. O n the ventral side there are b r o a d p a r a p o p h y s e s (Fig. 7) a n d three 
deep grooves resembling those i l lustrated earlier ( J e r z m a ń s k a 1988, F ig . 7); pre-
and pos tzygapophyses are absent . 

T h e anter ior caudal section. — Eigh t i sola ted cen t ra of near ly t rapezia l or 
r o u n d e d cross —section (Fig. 8A). O n the dorsa l side the fol lowing s t ructures 
are preserved: bases of n a r r o w neura l arches; long , n a r r o w prezygapophyses ; 
small pos tzygapophyses preserved o n one cen t rum only (Fig . 8B); a single deep 
groove a long mid line. O n the ventral side a cons iderab le p a r t of a ben t haemal 
arch is preserved on one specimen only (Fig. 8A); o n all t h e cen t ra there are 
n a r r o w , shor t pos tzygapophyses (Fig. 8B) a n d a single, n a r r o w groove in the 
midd le of the cen t rum. 
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Streszczenie 
W styczniu 1992 roku podczas argentyńsko—polskich badań na Wyspie Seymour (Antarktyka 

Zachodnia) polscy geolodzy A. Gaździcki i A. Talur znaleźli ponad 150 izolowanych szczątków 
ryb kościstych (Teleostei). Pochodzą one z eoceńskich osadów formacji La Meseta. Najlepiej 
zachowane kości czaszek i trzony kręgów (łącznie 44 okazy) reprezentują ryby dorszokształtne 
(Gadiformes) z nieokreślonej bliżej rodziny i rodzaju. Masywne szczęki reprezentowane przez 
praemaxillare (fig. 1 — 2), dentate (fig. 3 —4) i anguloarticulare (fig. 5) zostały określone nieformalną 
nazwą „Mesetaichthys" (ryba znaleziona w osadach formacji La Meseta). Porównanie budowy 
szczęk „Mesetaichthys" i niektórych rodzajów współczesnych Gadiformes wykazuje największe 
podobieństwo lej formy do rodzaju Merluccius a w mniejszym stopniu do innych przedstawicieli 
lego rzędu (tab. 1). „Mesetaichthys" różni się od znanych dolychczas Gadiformes dużymi zębami 
w przedniej części praemaxillare i w środkowej części dentale. Brak danych o budowie innych kości 
czaszki uniemożliwia włączenie „Mesetaichthys" do żadnej znanej rodziny ryb dorszokształtnych. 
Z dużym prawdopodobieństwem można przyjąć, że izolowane basioccipitale (fig. 6) i trzony kręgów 
(fig. 7—8, tab. 2) należą również do „Mesetaichthys". Jednakże dopiero znalezienie całych 
szkieletów mogłoby potwierdzić to przypuszczenie. 
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