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ABSTRACT: The assembJages of fish otoH.ths from littoral facies of the Korytn.ica 
Basin (Middle Miocene; Holy Cross Mountains, Centra.! Poland) contain numerous 
taxa unknown from the basitlal fades of the Korytn.ica Clays. Eight species. are 
new: Ariosoma longicaudatum sp. n., Echelus arcuatus sp. n., Plat'Ycephalus fu,si­
c:ulus sp. n., Arg'YrosomU8 incisus sp. 110., A. polonicus BP- n., Cepola multicrenata 
sp. n., Liza steurbauti sp. 11., and Sph'Yraena dentata sp. n. Three genera have not 
hitherto been reported from the Korytnica Basin (Echelus, Platycephalu.. and 
Li.zo). All the investigated taxa represent littoral fishes of tropical andr'Ol" sub­
tropical climatic zooes, and some of them (Plat'Ycephalus) bear Indo-Pacifi.c bio-

province affinities. 

INTRODUCTION 

The aim of the present paper is to supplement the previous data on' 
the ubiquitous fish otoliths (FRIEDBERG 1924; CHAINE & DUVERGIER 
1928; SMIGIELSKA 1966, 1979) occurring in the world-famous Koryt­
nici1 Clays developed within the Middle Miocene (Badenian) Korytnica. 
Basin on the southern slopes of the Holy Cross Mountains, Central ... 
p,oland. 

The investigated material comes from the littoral facies of the Ko­
rytnica Clays, exposed in twoo localities in the village Korytnica (see 
Text-fig. I), viz. Mt. Lysa (Ly in Text-fig. lA), and Korytnica-Plebania 
(Pn in Text-fig. lA). The recognized a&'3emblages contain most of the 
otolith taxa known from the Korytnica Cla~ but they also display 
numerous forms absent in the Clays. Some of these forms represent the 
new taxa .of the specific rank. Moreover, a few of the recognized geneI"al 
have not hitherto been reported from. any locality of the Fore-Carpathianr 
area in southern Poland, and the two investigated. littoral facies of the 
Korytnica Basin may therefore be regarded as their spatial refuges in 
the Middle Miocene (Badenlan) sea which encroached upon the southern 
slopes of the Holy Cross Mountains. 
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Sedimentary area 
of the Korytnica Clay. 

~-----------.. -,~ .--~~--------~----~--~----~ 

A~ 
show 
Lysa, 

Fig. 1 

Paleoenvironmental sketch of the southern part Off the Karytnica Basln. to 
localities yielding the . investigated assemblages Off fish otoliths: Ly ---i Mt" 
Po ~ Korytnica-Plebania; asterisked are the sampling sites; leaders (Il-b) 

. denote the line of the section presented in, B .. , 
Witbfn . the sketch indicated arel marine area of the balln during the Middle Miocene (Ba­
dellian) transgreslllon (bl4n1c), present-day outcrops of the Korytnica Clays (.tippled), pr~ 
Bel'Ved fragments of littoral structUres (ctrcteid). and land or Island areas alone the seashore 

. (hachured); adopWd trom B.A.l.UK &r RADW.A:&SKI (lm .. Text-fig. 2) 

B - Idealized section of the shorez.one at Mt. Lnm. to show the environmental 
conditions under which the investigated fishes have lived: the rocky bottom (Upper 
Jurassic limestones) damaged by gregarious rock-borers is covered by clay~. 
oyster. shellbed containing littoral rubble, and overgrown by seagrass meadows,; 
and by kelp at the water surface; adopted fT,am BALUK & RADW ANSKI (19n, 

Text-fig. 5) , 
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The otolith-bearing depoSits of Korytnica are developed at Mt. Lysa: 
as clayey, oyster shellbed replete with highly diversified paleontological 
content (see BAl..UK & RADWARSKI 1977, RADWA~SKA 1982, RAD­
W A~SKA & RADWA:A"SKI 1984), and at the locality Korytnica-Ple­
bania as clays with shell content, the composition of which much 
deviates from that occurring in the basinal facies of the Korytnica Clays 
(Bee BAl..UK 1984). 

FREQUENCY AND PRESERVATION OF THE OTOLITHS 

Contrary to the fish otoliths known. from the Korytnica Clays (cf. 
SMIGIELSKA 1979, RADWA~SKA 1982), all the herein' introduced 
taxa are represented by a low number of individuals. Taking into account 
the comparable sample volume, the Sieving and sifting procedure of 
which yielded the investigated otolith material, these new taxa cor­
respond to the fish species relatively very rare in the Korytnica Basin. 
The same concerns the allies of the new taxa, which are also reported 
in the present paper. 

All the investigated :ffish otoliths (see Text-figs 2-22 and PIs 1--.5) 
represent the sagittae, and other stones of the audial apparatuses have 
not been obtained. 

The state of preservation of the collected otoliths is remarkably 
good., although some of those from the Mt. Lysa locality are surfacially 
corroded by subsoil leaching. 

SYSTEMATIC ACCOUNT 

Order Anguilliformes 
Suborder Anguilloidei 

Family Congridae 
Genus ATiosoma SWAINSON, 1838 

ATiOB01na longicaudatum sp. n. 
(Text-figs 2-3 and PI. 1, Fdgs 1-3) 

1979. CongfH'muraena baZearicB (De la. ROCHE); T. SMIGIELSKA, pp. 303-304, Text-fil. '1 
and PI.· 2, Figs 1-2. 

1981. ArioBOmB aff. bBieBricum (DELAROCHE, 1808); E. STEURBAUT, p. 4, PI. I, FiD 1I1-~8. 

HOLOTYPE: The specimen presented In Text-fig. 2 and PI. I, Fig. 1. 
TYPE LOCALITY: Mt. Lysa at KOrytn1ca, 24 km SSW of Klelce, aouthern slopes of the 
Holy Cross Mountains, Central Poland. 
TYPE HORIZON: Middle Miocene (Badenian). 
DERIVATION OF THE NAME: Latin adjective longtCBudatum, after elongated shape of the 
cauda. 
MATERIAL: 11 specimens, In majority well preserved. 
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DIMENSIONS (in mm): 

Figured in: 
PL 1 Ten-ftp 1-1 L B T 

Fig. 1 !'18.2 I U 1.4 
J"lg. :I I'lg. 3, Item 1 4.8 . t 1.:1 
J"lg. :I Fil. a, Item .. U .. 1.2 

Fig. 3, Item 3 .. 3.1 1.3 
1IIe. :I, Item 3 8.1 3 L1 

DIAGNOSIS: Otoliths rhOmboid in outline, elongated paralleUy to sulcus acustiCWJ; 
inner side convex, smooth; sulcus aeusticus horizontal long, and narrow; criJJta. 
superior slightly, and crista. .i:nferior distinctly bowed; the latter. swollen in. its! 
posterior part; area present below the highly arched dorsal margin at sagitta; 
outer side convex and featured with a central node. 

DESCRIPTION: Otollths are rhomboid in outline, biconvex, with their dorsal 
margin more convex than the other' mupos; anterior margi:n is strajight and 
slightly concave, and ventral margin is symmetrically convex. Inner side is smooth 

Fig. 2. ArioBoma longicaudatum sp. n.; holotype (left sagitta) 
Cl inner side, b lateral view, c anterior view; scale bar 1 mm 

Fig. 3. Ario8Dma longicaudatum Sp. n.; paratypes 
1 and 3-4 left sagitta, 2 right sagitta; all from inner side; scale bar 1 D1IDi 
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and uniformly convex. Sulcus acusticus is horizontal and bears long, narrow, and 
sharply tipped cauda. Crista superior is straight or very indistinctly bowed. Crista 
inferior is S-shapt!d, and distinctly bowed and llIW<iJlen in its posteri<lf.' part 
Aperture of sulcus acust.k:us is distinct towards donal margin, and developed as 
a small, narrow ca.nal wbieh widerls in its upper pert.. Area, present below dorsal 
margin, is elongated and tapers po,steriOl.'ly. OUter side is coove.:x: and featured 
with a broad central node. 

REMARKS: otoIiths of the newly estabUshed species, Ariosoma longiccudCltum 
Bp. n., are close to the present-day species Ariosoma balearicum (DELAROCHE, 
1899), differing (see Text-fig. 4) in a more i.rr~8il" outline at sagitta, in longer. 

Fig. 4. Ariosoma balearlcv.m (DELAROCHE, 1809): a present~, spec.lmen. ri&ht 
sagitta (TedTawn iTom: STEURBAUT 1981, PI. 2, Fig. 3) 

a inner side, b lateral view, c anterior view; scale bar 1 mm 

D8I'!rOwel' and sharply tipped sulcus acuaticus, in straight course of crista superlar. 
and in having cJ'ista inferior more distinctiy .. ched.. 

The new species differs from ATiosoma mOTavicv.m (SULC, 1932), known from 
the Miocene deposits of Moravia (C'f. SULC 1932, Po 169, Text-fig,. 2>, ill, the outliDe 
more elongated .-rallelly to sukW! acusticus, in structure of sulcus acustlcus, and 
in well developed area. It also differs tram Ario&oma globO.9Um (STEURBAUT. 
1981), lmown from tbe OligoceDe deposits 01. Aquitaine (cf. STEURBAUT 1981, 
PI. 1, Figs 17-20), in general outline, in .~ IIide more flat, IIlld in having its 
outer aide pronouncedly nwre convex. 

To the synoo.ymy of the new spece, Ariosoma longicaudatum sp. Do, included 
are the otoliths from the Korytnica Basin, ' descr·ibed by SMIGIELSKA (1979) as 
CongennuTaena balearica (De la ROCHE), and those m.n the Miocene deposits 
of the Aquitaine Basin, described by STEURBAUT (1981, P. 4) as AriosomlJ aft. 
baleaTicum (DELAROCHE, 1809), wlW:h differ from A'I'wsoma balearicv.m (DELA­
ROCHE, 1809) by irregular outline of sagitta, more elangated and naxrower cauda.. 
and by shape of both c.ria.ta superior and crista inferior. 

OCCURRENCE: OUtside the Karytnlca Basin:, the newly established sPecies 
is recognized only in the ~ene of Aquitaine (oi. STEURBAUT, 1981). 

A,.ioSOTna cf. mo,.avicum (SULC, 1932) 
(Text-fig. 5 and PI. 2, Fig. 2) 

lIlATEBIAL: One, badly preaerved apec1men. 

DESCRIPTION: Otoliths circular in outline. Inner side :is convex and smooth: 
IUlcus acusticus is horizontal, broad, and rounded at its end: both crlsta .uperlor. 
and criata inferior are stra.ight in; their course; oval area is developed below the 
dorsal margin. Outer side is symmetrically canvex. 
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Fig .. 5. Ariosoma cf. moravicum (SuLC, 1932); right sagitta 
a inner side, b lateral view, c anterior view; scale bar 1 mm 

REMARKS: The investigated otolith, due to its shape and structure of sulcus 
acusticus, is close to Ario8Oma moravicum (SULC, 1932). Its imperfect p:eservation 
state does not however allow to state the identity with the latter. 

Family Ophichtidae 
Genus Echelus RAFINESQUE, 1810 

Echelus arcuatus sp. n .. 
(Text-fig. 6 and PI. 2, Fig. 3) 

HOLOTYPE: The specimen presented ID. Text-fig. 8 (Item 1) and Plo I, Fig. 3. 
TYPE LOCALITY: Kt. Lysa at Korytnica, It km SSW of Klelce, southern slopes of the 
Holy Cro~s Mountains, Central Poland. 
TYPE HORIZON: Middle Miocene (Badenian). 
DERIVATION OF THE NAME: Latin adject11l'e Grcwuua, after arched sbape of the cauda. 
MATERIAL: ,. speclniens,· sllghtly eroded at the surface. 
DIMENSIONS (in mm): 

Figured in: 
PL :t Text-fig. • L B '1' 

FlC. 3 Item I , .U ... 
Item 1 , 2.3 0.' 
Item 3 '.2 U ... 

DIAGNOSIS: Otoliths ovail in outline; inner side arched and smooth; su1ctJlil 
acusticus horizontal, divided into long, narrow and arched cauda, and oval ostiwn 
which is wider and shorter; anterior margiJn featured with deep exc.isura. anti­
rostrum, and large rounded rostrum; outer side flat. 

DESCRIPTION: Oto1iths are thick, oval to slightly trapezoid iD outline. Dorsal 
margin is straight, with well developed anter~-dorsal corner; ventral margin is 
symmetrically arched, and anterior margin is straight. Inner side is arched and 
smooth. Sulcus acusticus is horizontal, divided into long, narrow, and arched 
cauda, and deep ostium of oval shape, twice shorE than cauda. Anterior margiJ::Ii 
is featured with deeply incised excisura, antirostrum, and large rounded rostrum. 
Outer side is flat or slightly convex centrally. 

REMARKS: Otoliths of the newly established species, Echelus aTcuatu8 sp. n., 
are close to the present-day species Echelus mtlrus (LINNAEUS, 1758), differing 
(Bee . Text-fig. 7) in better developed antero-darsal corner, deep excisura, anti-
rostrum, more pronounced rostrum, aIIld in strongly arched cauda. . 
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Fig. 6. Echelus arcuatu8 Sp. n. 
1 - holotype (left sagitta): la inner side, Ib lateral view; 2,:8 - paratypes: 2 left 

sagitta, 3 right sagitta,' both from inner side~ scale bar as for Text-fig. 8 

The new species; diUers, from Echelua aU. mllrua (LINNAEUS, 1758), described 
fl'a,m the Miocene 'deposits 'Of the AQuitaine BaSin (STEURBAUT 1981, P. 12), in 

having deep excisura, more s~n«ly arched cauda-and broader ostium. 

Fig. '7 
Ecnelus mllM" (LINNAEUS, 1758): a 'present­
-day" specimen, 'left sagitta '(redrawn from~ 
STEURBAUT 1981, PI. 3, Fig. 11), taken from 

inner side; scale bar 1 mm 

Order SeorpaeDiformes 
Suborder PIBtycephaloidei 

Family Platyceph8J.id8e 
Genus P~atycephal'U8 BLOCH, 1795 

PlatycephalU8 poyartinemis STEURBAUT, 1981 
(Text-fig. 8 and PI. 2, Figs la-b) 

UIIl. Platvoephalw poJ/llf'fl"."'" Do lIP.; E. STEt1RBAUT, p. 85, pt 17. l'1li 1'1-190 

MATERIAL: 7 specimens, in majority well preserved. 

REMARKS: The investigated otollths are identical with the holot.ype of the 
species (see STEURBAUT 1981, PI.U, ,Fig. 17). 
,OCC~ENCE: The species has hitherto been known only from the Miocene 

of 'Aquitaine (STEURBAUT 1981), ' 
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Fig. 8. PZatycephalus poyartin.ensi8 STEURBAUT, 1981 
1 left sagitta, Z right sagitta; both from inner side; scale bar 1 mm 

Platycephalus fusiculus Bp. n. 
(Text-fig. 9 and PI. 1, Figs 4a-b, 5a-b) 

BOLOTYPE: The specimen presented In Text-fig. 9 (item I) and PI. I, Fig. ~. 
TYPIC LOCALITY: Mt. Lysa at Korytnica, :M km SSW of Kielce, louthem 8l0pes of the 
Holy CrOll!l Mountatn., Central Poland, . 
TYPE HORIZON: lII1ddle M1~en.e (Badenian).· 
DEJUVATION OF THE NAME: Latin noun fusiculu (a IIDI8ll IIPIndle), after ,eneral ou1:J.lllle 
of the sagitta. 
MATERIAL: 11 lpee1mena with their rostral parts damaged. 
DIMENSIONS (In mm): 

Fipre41zl: 
PL 1 Teart-fig. 9 L 

I'll- U-b Item 1 , 
PJ8. Ia-b It.DJ • - Item 3 

J[ T 

U ... 
I ... 

1.1 '.01 
DIAGNOSIS: OtoIiths fusf1arm in ouUine; dorsal mal'gln straJght; both ~ 
and postero-dorsal corners stroogly developed; posteriOll" marPl: much elongated 
and sharply ended; imler side convex; sulcus aC\lBlticus divided into lOOlg Il.8!'l'Q'N' 
and slightly . arched · cau.da, and shorter but broad ostiu.m; enough: deep 8l"t!Ia 
degeloped above crl&ta superior; ventral groove well advanced; outer side conea.ft. 

DESCRIPTION: 0t01iths are much eloqptad, fwdform in outb. DaraJ. 
margin is straight, slightly swollelll in its ~ part. Both antero- aDd Pl»tero-

Fig. 9. PZatycephaZ1J.8 fmicu.lua sp. n. 
1 - holotype (left sagitta), iInner side; I-I - parat,pea: Z left sagitta, 3 rl&ht 

sagitta, rOoitraJ pu1; both from inner side; scale bar 1 mm. . 
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-dorsal corners are strongly developed. Posterior margm is much eloogat¥ an.cI 
sharply ended. Inner side is con'Vex. Sulcus acusticus ishor:lzontaI, and divided 
into 10l0g, slightly arched cauda, and shorter but broad ostium. Anterior margin; 
featured wtth shallOlW excisura and long, shat,p rostrum. F.nough deep &real occurs 
above crista superiOil'. Ventral groove is well adva.nbed Outer side is concave. 

REMARKS: otoliths of the newly established species, Platt/cephalus fuaicuZus 
sp. n., are comparable to the present-day species PlCItt/cephalus cirronGsua RI­
CHARDSON, 1848, ,differing (see Text-fig. 10) iD postero.odorsal corner bettel." 
developed, broader and deeper ostium, and In CIlisIta superior more arcUated at 
the caudalostium junction. 

lffig. 10 
Platt/cephaZus ciTronasus RICHARDSON, 1848: 
a present-day specimen, right sagitta (redrawn 
trom: STEURBAUT 1981, PI. 17, Fig. 20), taken 

from inner side; scale bar as for Text-fig. 7 

The new species differs also from the other ancient species of the genus. 
particularly from the above reported Platt/cephaZus J)OtIartinensiJ STEURBAt)'T, 
1981, and from P. lafOndi STEURBAUT, 1981 (see STEURBAUT 1981; p. 64 8IQd 
PI. 17, Fig. 14) in mOll'e advanced antero- and postel-o-dorsal margins, and in pr0-

portions bet"vreen cauda and ostium. 

Order Perciformes 
Suborder Percoidei 
F~y Seiaemddae 

Genus Argyro8omus De la PYLAIE, 1835 
ArgyroBOfnus inciBUB sp. n. 

(Text-fig. 11 and PI. 3, Figs 1~, 2a~) 

II'f9. Sciaei1a cf. lZ(,l,d1C1 LAc&PSDE: T. SMrGIELSKA, pJ 318, PL 7, Fig. la-:c. 

HOLOTYPE: The specl.men presented In Tat-fig. 11 (item I)' and PL 3, ne, la-c. 
TYPE LOCALITY: Mt. Lyaa at KorytDica, :M km SSW of Kl.e1CA!1. southern ilopes of tu 
Holy Cr08l Mountains, Central Poland. ' 
TYPE HORIZON: Middle lIIIiocene (Badenian); 
DERIVATION OF THE NAME: Latin adJ,ecUve tncUuB. after the deePly incised cauda. 
MATERIAL: TWo, well preserved speclmerur. 
DIMENSIONS (in mm): 

FiSUred In: 
PL I Tezt-ftg. 11 

Item 1 
Item 1 

L 

1I 
11 

H 

7 
7.1 

T 

8 (max) 
,B (max) 

DIAGNOSIS: ,Otoliths oval, in. outline, elongated parallelly to sulcus acustfuus; 
inner side S-shapely arched; ostium large, almost circular, adjacent to deckle 
anterior IIW."gin, and con.tmuill1g along criSta superior, and partly adong crista 
inferior; cauda broad, deeply incised and contacting dorsal and posterior margins 
along crista superior; colliculi not developed; 'outer. side provided with large., 
rectangular swelling situated postero-do.rsa!l.ly. and capped with mammillar node. 

DESCRIPI'ION: Otoliths are oval in outline, eloogated parallelly to sulC'\.¥l 
acusticus. Dorsal and. posterior m.a4"gins are straight; ventral margin is regulz'I7 
convex; anterior margin is convex and deckle. Poatero-dorsal corner is well de;. 
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veloped. Inner side ,Is" B-shaPely arched and strongly convex. Sulcus acusticus fa 
~vided, ;wjth large, almost circular ostium, tlgh1!y adjoing anterior margin, and 
continuing along crista, superior, and partly also along crista inferior. ,Cauda, is 
broad, ~-shaped. and deeply incised (~ Text-fig. 11 and Pl. 3, Figs. Ib and 2~; 

Fl8 • .11. Argyr08ofl6w inci8uos Sp. n. 
1 - holotype (left sagitta): ' la inner side, lb lateral view; Z - paratype (right 

sagitta): 2a iooer side, 2b l~teral view; scale bar as f{)l' Text-fig. 14 

it wholly contacts dorsal and posteriQ,r marciM along crista, superior. CollicuIi ~ 
not developed. Outer ' side (a,!e PL 3, Figs le and 2<:) is. COOCIIIVe in ' the part cOr­
respOnding t6 d8tiurii, arid ltls featured with large; rectangular swelling situated 
Postero-dcnally: '..' , , , 

REMARKS: otolitha of the newly established species, A1'{1fI7'08omua ~' 
ap. Do, ' are 'close to the ' present-day Species A1'{1fI7'osomU. regius (ASSO, 1801) aM 
A. hololepidotuB (LAC3PmE, 1803), cHftering (see Text-fig. 12) in broad, m~, 
circular ostium, contacting anterior margin wholly along crista superiOl' and partly ' 
along crista inferior. They also diUer in broader, leas distintltly bent cauda whicb 
ill deeply incised and contacting, along crista superior, to dorsal and posterior. 
margins. 

T,o the synonymy of Argv1'o,omU8 inciBus sp. Do, included is the otolith from 
the Korytnica Basin, descrl.bed by SMIGIEIBKA (1979) as "SciaetICI cf. aquall 
LAC:mP:£I)E". Ii fa understood. that SMIGIELSKA (1978) reguded this otolith as 
silni1.lU to the ~ ScioetICI aqtdI4 (RISSO, 1826), which was however ascribed ' 
by her to another author. The 'ipecles ScioetICI aqu.iZa (RISSO, 1828) has recently 
been synonymyzed (seeNOLF & STEUBBAUT 1979, P. 12) with Arg1f1'osomus l"e­
gtu.s (ASSO, 1801). The investigated two otolitbs, 'that ODe discussed by SMIGIEL­
SKA (1979, p. 318 and PL , 7. FIg. IB1-C) and reillustmt.e.d in this paper (Text-fig. 11, 
item 2; and PI. 3, Fig. 28-,-(:) - including, are herekl. r ,egarded as coospeclfic. TheY, 
both bear the ,features so distinct :I!r<m Arwro.omus 1'egiua (ASSO. 1801) thai ' 

I • • . • :." 
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nettheran assign,ation' as eonfonnis (supPosedly, an inteniion 'of SMIGIELsKA, 
1979) nor synonymyiing 'of :the··specimen iilustrided· by SMIGIELSKA· (1970) with 
the· latter· species, . as· Offered by STEURBAUT (1981, p. 199), . do not appear justi­
fiable. 

Fig. 12 
1 - Argyros07nUS hololepidotua (LAc.EPli:DE, 1802): a present-day specimen, left 
sagitta (redrawn from: NOLF. nersonal comm. 1984); la inner Side, lb lateral view; 

scale bar 1 mm 
!. -.Argtlrosomus regius,. (ASSO. : 1801)~ .; a present.,.day specimen, . left. sagitta (re­
drawn from: NOLF, personal comm. 1984);. 2a inner side, 2b lateral view; scale 

bar 1 mm 

a:rfJYTOS01nUS polonicus: sp. n. 
(Text-figS 13---i 4 and PI. 4 • .F!i.J;[s 1a--e; 2a-c; 3a--c) 

1191iO. Sctaena pecchioli LAWLEY, 111'l8; W. WEILER, p. lIS4, pL I, FIg. 13. 
19'1'1. Sctaena pecchiolt LAWLEY. 18'l8; T. SMIGIELSEA, pp. 31'1--318, Text-flg.. 21 aDeI Pl. '. 

I'ig. ta-c. 
1_. Argyrosomus Bp.; Ho CAPETTA " D. NOLF, p. 11, PI. 3, Fig. L 

HOLOTYPE: The specimen preseDted iD Text-fig. 13 (item 1) aDd PL " Fig. la-c. 
TYPE LOCALITY: Mt. Lysa at KOI'ytnica, 24 km. SSW of Elelce, southern slopes of the 
Holy Cross MOUDtams, Central Poland. . 
TYPE HORIZON: Middle Miocene (Baden1an). 
DERIVATION OF THE NAME: Latm adjective polOnlcu8, after tbe country of Hs :f!nd1Dg. 
MATERIAL: 41 specimens. 3 of whlch well preserved,. 
DI:MEN$IONS (m mm): 

; ll'igurect in: 
PL. Te:l:t~fl.gs 13-1. L H T 

Fig. la-c FIg. 13, Item 1 U • • (Dlal[) 
.Flg. ta-c Fig. 13;· Item s· .. 8 4.6 (max) 
Flg.3a-c Fig. 141 'I 11.3 U (max) 

DIAGNOSIS: otoliths oval. in outline;. dorsal ~ provided with a node at thE!! 
middle; inner side convex, snlOoth; sulcus acusticus divided iri.to large, spad.1eform 
ostium, and· deep· and 'narrow cauda whU:h parallels dorsal and posterior margins 
of the. otolith;· in profile,. the·otolith·is·thin in its anterior part (below ostium), and 
afterwards it yields drop,.like swellings, and finishes. with thick posterior margin; 
outer· side convex,· ornamen.ted with droP-like swellings situated near· posterior 
margin. 
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DESCRIPTION: otoliths are oval in outline, elongated pa.rallelly to sulCUiS 
acustieus. Dorsal margin is straight, at its middle Pl"ovided with a processus. Post­
erior margin is also straight or sllghtly concave. Donal margin is reguIady convex. 

Fig. 13. Argyrosom'U8 polonicus sp. n. 
1 - holotype (right sag1tta,): la. inner side, lb latenl vieW; ! - parat:ype (right 

sagitta): ZG illoer side, Zb lateral v*w; scale bar as for Text-fig. 14 

Postero-donal co~ Is well developed. Inner side is convex, but m. posterlOl" part 
CIf cauda it becomes sUght1y concave (see Text-figs 13-14 and PL 4, Figs lb, 2b, 
3b). Sulcus acusti.cus fB divided into laqe, spadlelonn ostiwn, and deep and 
narrow cauda. Ostium partly contacts anteriar margin, aDd ostial crista superior. 

-
·b~ .' . . ... . . . . .. ', : . 

.: .. ~ 
,:: :-. 
:.' I" 

Fig. 14 

Argyro807n'U8 poZonicuB Sp. n. 

left sagitta of a juvenile spec~: 0 inner 
side, b lateral view; scale bar 1 mm 

and crista inferior are distinctly arched. Cauda. pa.r.a1lels darsa:l and posterior 
margins of the otolith. Outer aide (Bee PL 4, Figs lc, ac, 3c) is convex and oma­
menteci with drop-like swe~ In profile, the otolith is thin and slightly coovex 
in its anterior pari (below osti.~, and afterwvds it yields drop-like swelllDgis, 
and finishes with thick posterior margin. 
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REMARKS: otoliths of the newly· established species, ATOYTOSOfnUS poZonicus 
Bp. n., are close t6 . the pre&eIli-day species ATW1'OSOrRUS Tegius (ASSO, 1801) and 
A. hololepidotus (LACl!:Pl!:DE, 1802), differing :in shap& of sulcus acustJcu8, in 
narr()wer cauda mare distant to the otolith ma:rgin, and. in sculpture of the outer 
side. 

The species ATf11/TOSomUS polonicus sp. n. differs frOOl the above-established­
species A. -i1'lCisus Bp. n. in more eIo.ngated oatium, contacting the anterior margin 
along much shorter distance, and in narrower, less incised cauda distinctly sepa.­
rated from the otolith lD81'gin. 

The otoliths attributed to the newly established species, ATOYTOSomUS polontcu. 
sp. 0., were fonnerly reported from the Korytnica Basin by SMIGIELSKA (197&) 
under the name of "Sciaena pecchioli LAWLEY, 1878". The latter asaignation Is 
evidently erroneous, because the otolith i1:lus.trat.ed by SMIGIEr..sKA (1979, Text­
-fig. 21 and Pt 7, Fig. 2a--c) distinctly dWera from. the type figured by LAWLEY 
(1878, PI. 5, Figs 5 and. 5ar--b), and which is to be included into the synonymy of 
AT,Y'OSomus Tegius (ASSO, 1801). The specimen presented by SMIGIELSKA (19'19) 
and reillustmted in this paper (Text-fig. 14 and PL 4, Fig. 3a--c) is smaller than 
the ()thers under investigation (see dimensiODB), and it is also flatter and less 
ornamented on its outer_ side. The features of its general outline and the sfl'ucturel 
of sulcus acus1;lcus ue identical, and thus the discussed specimAm is intet'pt'eted 
as a juvenile of ATOyTOSom.US polonicus BP. n. 

To the synonymy of A'OYTOSomUS poZonicus sp. n. ineluded is, although with 
a hesitation, an otolith from the Miocene deposits of Kostej, Transylvanian Basin, 
Rumania, reported by WEILER (1950, p. 224 and PI. 3, Fig. 13) as "Sciaena pecchioU 
LA WLEY, 1876". This otolith also differs distinctly from the type of LA WLEY 
(18'16). Its differences to -the Korytnica specimens are in deeper area and /lnOtherI 
ornamentation pattern of the outer side. 

Family Cepolidae 
Genus Cepo1.a LINNAEUS, 1764 

Cepola macTophthalma (LINNAEUS, 1758) 
(Text-fig. 15 and PI. 5, Figs 1---4) _ 

19011. Otoltthu. (CepollZ) p7"lZeFUbescefts BASSOLI et SCBl!BERT &P. nov.: R. _ J. SCHUBERT, 
p. 84J, PI. 18, J1gs -1--6. 

1818, OtoUthus (Cepol4) ~ BASSOLI; O. BASSOLI, p. 14, Pt J, I'1g. g, 
- 11142. Cepol4 pmerubateem SCHOB.; W. WEXL1!lR, p. .. Pt t, I'1gI 41a-b, Aa-b, Ma--b. 

1810. Cepola pr4et'Ube.cem BASSOLI • SCBUBERT, 18011: W. WEILER, p. JIG, Pt t, lI'lg. .. 
uae. C8p014 pmet'Ub88C8n8 BASSOU et SCHUBlIiBT; T. SMtOIELSltA, p. _, PL I', lI'lg. 2. 
lI'l'r. CeIpoI4 rubeacens LINNAZUS, 1'I'M; D. NOLI', p. 16, Pt 1., ·:np ID-U. 
18'111. Cepol4 f'ube.cma LINNAEUS, 1'l81: T. SMIGIELSKA, pp. lID-aH, ~-f1I. III (Item 2a-b, 

aa-b, 4a-b, liB-b) and. PL 8. J'lp 5-8 ,[lIOn Text-f1g. Ill, Item 1e--b, an4 Pt 11, Fls.- 7]; 
11111. _ CepoIa mczcrophthGlmll (LINNAEtJ'S, iI.'rI8); D. NOLI', p . It1, PL Z, Fip I-U. 

lIlATERIAL: 21 specimells, in majority well preserved. 

REMARKS: The investigated otoliths (see Text-Hg. 15 and PL 5, Fi&B 1-4) 
coincide with those illustrated under diverse names (see synonymy), and formerly 
also reported from the Korytnica Basin (SMIGIELSKA 1966, 19'1S). 

The Korytnica otoliths deternUned by SMIGIEI.8K:A (1979) as "Cepola TU­

bescens LINNAEUS, 1766" were subsequently discussed by STEURBAUT (1981) 
who included them to the group of Cepola aft. mcJCTophthalma (LINNAEUS, 17A) 
and indicated theii' differences in ostial crista inferi<ll' being upwardly more arched 
when comparing to the present-day farms. It is however thought that such a dIf-
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ference is of a very' .lowimpor.tance, arut in some·.of the' otoliths illustrated by 
$MIGIELSKA (1979, . PI. 6, Figs ~ .it · cannot. ·be recognized. ' Small differences 
in 'the outline of sagitta, . in more or less: deveIQPe:d exciBura, and in thecoo.rse 
of sulcus acusti,cus are to be interpreted ·as resultmg.frQm the .intraspecific .varia­
bility of Cepola macrophthalma (LINNAEUS, 1758), as evidenced by the shape 
range of the present-day forms· of thiB speciell (.ae,e NOLF 1981, PI. 2, Figs 9-12), 
~nd of the ancient . forms Ulustrated by .sCHUBERT,(l906, PI .. 19, Figs 1-5) under 
t~ name .. ~. "Otolith""8 (Cepola) pTaet"Ube~em : BASSOLI et SCHUBERT". 

--
Fig. 15. Cepola mtJC1"ophthahna (LINNAEUS, 1758) 

1 and 3 left sagitta, 2 and 4 right sagitta; all from mnea.- si.de; scale bar 1 mm 

occuRRENCE: Outside the Karytnka Basin, the specJes .~ knOWQ from the 
Oligocene of BeI.giu.1n (NOLF 1977). and fIkm the Mioeene' t:Af' Auatrd.a. ($CHUBERT 
1908), Italy (BASSOLl 1908), GeirmaIly (WEILER ' 1942), and RI.IID8Iloia (WEILEB. 
1950). At present. the species occurs J.a. in the Adriatf.c and the Mediterraneap. 
sea (iee ZEI 1983, NOLF'1981, RUTKOWICZ I •. 

Cepola yrieuensiB STEURBAUT, 1981 
(Text-fig. 16 and PI. 5, Fligs 5-7) 

1ftt. Cepo&a rubuc8na LINNABl1S, I,..; T. BMIGIElBIU!, p. m, TeZt-flg. Ill, Item ' la-b 
and PI. I, F1g. 7 [non Tezt-flg. _, Rem III'-b, Sa-b; 4a-b, Ia-b aDd P1. " P'1p ...... l. 

1881. CIIjIOIa 1/f'leuemtl la. BP.; lIl. STEURBAUT, Po' 1021, PL :19, I'1CI 13-17. 

JlATElUAL: 17 Ip8ClmeD8, 111 majority well pre8el'ved. 

. REMARKS: The ilLvestigated otoliths (8. Text-fig. 16 and Pl. 6, Figs 6-11) 
coincide with the holotype (Bee STEURBAUT 1881. Plo 29, Fig. .13). The species 
has hitherto been known frOlQ the Korytnica Basin, and reporled by SMIGlELSKA 
(1979) as one of the morphotypes of "Cepo14 f'UbeSCenB LINNAEUS, 1786". 

OCCURRENCE: Outside the Korytnica Basin, the species is knQWrl only from. 
the Aquitanian Basin (STEURBAUT 1981)'. 
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Flig. 16. CepoZa yrieuensi8 STEURBAUT, 1981 
1 and 3 left sagitta, 2 and 4 right sagitta; all from inner side; scale bar 1 mm 

CepoZa multicrenata sp. n. 
(Text-fig. 17 and PI. 5, Figs s-:.10) 

HOLOTYPE: The speclJJien preaented In Ten-fig. I' (item J) and PI. I, 1'1g. ,. 
TYPE LOCALITY: Mt. Lysa at , KorytDica, It km SSW of Kl~ce, southern slopes of the 
Holy croa Mounta1nB, Central Poland. 
TYPE HORIZON: I/rlddle lII10cene (Badenian)., 
DERIVATION 01' THE NAME: Latin adjective multtcrenatG, after numerouill crenulatlou 
on the posterior marlin. 
KATERIAL: III .pecimens, in majority well ptleJlerved. 
DIMENSIONS (In mm): 

Figured ·iD: 
PLI Ten-fig. I' L 

,I'll. 8 ·Item 1 11.8 
tlg .• I~m ~ 1.8 
Fig. 10 item s 1 

item 4 S ' 

Item ~ 1.1 , 

Item 8 • 

H T 

I 0.1 
1.1 0;1 
2.8 1.1 
1.'1 • .11 
U .... 
I 0.11 

DIAGNOSIS: Otoliths of trapezoi~ outline; dorsal margin straight; posterior margin 
straight, distinCtly crenulated, With poatero-dorsal comer well developed; ventral 
margin symmetrically convex; anterior margin provided with well developed, sharp 
rostrum, shallow excisura, and well pronounced antiro'strwn; inner side slightly 
convex; sulcus acusticus divided into large, oval ostium, and twice ' smaller. 
1UDygdaloid cauda; colliculi well developed; crista superior fOl"lDS distin.ct ledge; 
crista inferior forms swelling at ostium/cauda junction; ventral groove broad and 
shallow; outer side Slightly concave. 

DESCRIPTION: Otoliths are trapezoid in outline, elongated. Dorsal margin 18 
'straight or slightly waved; posterior margin, situated obliquely to dOll'Sal margin, 
is also straight, but distinctly creculated, and with posta-o-dotsal corner well 
~veloped. Ventral margin is symmet4'icaliy' convex, sometimes slightly-waved. 
Anterior margin in .ostial part yields well developed, sharp rostrum; shallow eE-
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ciSu!ra sometimes forms deeP . notch (see Text-fig. 17, item. 6); antirostrum. :Is weU 
prOllD\Dl,Ced. Above antirostrum there sometimes appear 8eC0Ildar7 wavingB. accen­
tuated by narrow grooves. Inner side is sllghtly convex. Sulcus acusticus :Is hori­
zontal, and divJ,ded into large, oval osttmn, and t.wice small .. , amygdalOid caudL 

Fig. 17. Cepola multic7'enata Sp. n. 
1 - holot)'pe (right sagitta), inner side; 2-8 - paraQopes (2-4 an,d 6 ri&ht sagitta, 

5 left sagitta), Jo.ner side; scale bar 1 mm 

Colliculi are well developed. Crista superior fonns a dIatinct ledge, and a lJhallow~ 
oval area develops above it. Crista inferior farms swelling wh1cll overlies a shallow 
depression at ostiumlcauda junction. VentraIgro<We is broad and shallow. Outer 
side is slightly concave at the cen,t.er, and towards the margins there develop 
wavlngs with small, narrow grooves. 

REMARKS: The investigated otollths, especially featured by their general. 
outline and atru,cture of sulcus acusticus, are V'f!!!I:Y similar to the above-discussed, 
preaent-~ species CepoZa macrophthaZma (LINNAEU~ 1768), from wbich they 
differ in strong crenulatiOll of the IllU'gins, In better development of po6ter~dorsaI 
comet, and in. the more trapezoid outline. "SJ4ht differeru:es are also evident within 
sulcus acusticus: in CepoZa muZticf'enata sp. n. coUJculum in. ostium ,Is well deve­
loped and closed along the whole periphery. wbe:reaa in C. macrophthaZma (LIN­
NAEUS, 1758) it Is opened at the anteriOll' margin. 

The newly establlshed &,pecles, CepoZa muZticf'enata sp. n. differs from the 
Pl'.fJCeding species, C. 1IMeu.enN STEURBAUT, 1981, in. crenwated margins, In 
poster.o-dorsal corner better developed, and in. another shape of crista inferior at 
ostium/cauda junction. 
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CepoZa Sp • 
. (Text-fig. 18 and PI. 5, Fig. 11) 

KA'l'lCIUAL: One, well preserved apeclme:n. 

DESCRIPTION: Otolith oval In outline, with rounded margins. Anterior margin 
is straight, devoid of eatcisura and antirostl'Um.· Inner side is convez. Sulcus 
acusticus is horizontal, and divided into large, oval ostium, and smaller, amygda-

Fig. 18 

CepoZa sp. 
rigbt sacltta, iIIIner s1dei scale as for Text-fig. 17 

loid cauda. Colliculi are well developed. Above crista superior there appears wide 
and deep area. Ventral groove does not prOllOUIlCe. Outer side is flat and smooth. 

REMARKS: The investigated otolith, featured by its general outline and 
structure of sulcus acusticus, is assigned. ~ the genus Cepola LINNAEUS, 1764. 
It Is also regarded as similar to the present-day species CepQla macrophthaZma 
(LINNAEUS, 1758), but it differs in the absence of exciBura and antirostrum, and 
in having large, oval ostium. A single specimen collected 00es not allow a more 
precise designation andIor comparison. 

Suborder Mugiloidei 
Family Mucilidae 

Genus Liza JORDAN & SWAIN, 1884 
Liza steu,.bauti sp. no 

(Tex~fig. 19 and PI. 2, Fig. 4a-b) 

BOLOTYPE: The specimen presented In Text-fta. 111 (item 1) and PI. I, Fig. 4a-b. 
TYPE LOCALITY: KorytDica-PlebaD1a, at km SSW of Klelce. lIOutbem lIlopes of tbie Holy 
Croa Mountainll, Ceniral Poland. 
TYPE HORIZON: Middle Mlocene (Ba~8D).' 
DERIVATION OF THE NAME: ID bonour o~ Dr. E. STEUBBAl1T. an outstanding student 
of tile ancient tUb. otoUtbs.· 
MATERIAL: S 8Peclmens. 2 o~ whlcb with rolltral part dllJlUlged. 
DIMENSIONS (In mm): 

Figured In: 
PI. 2 Text-:f1g. ID 

FIe. ta-b Item 1 
Item 2 

L 

7 
1.11 

B 

a 
3.11 

T 

0 •• 
0.5 

DIAGNOSIS: Otoliths elongated, iwith dorsal margin cOllCave, and ventral margin 
convex and undulated; inner side conve:I:; sulcus acusticus slightly oblique, divided 
into deep, oval ostium, and long narrow cauda which posteriorly bends abruptly 
towards ventral margin. deep area present above caudal crista superior; ventral 
groove well developedi outer side deeply concave. 
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DESCRIPTION: otoliths distinctly elongated bear their dorsal margin con­
cave, with postero-dorsal corner · well developed. Both ventral and posterior. 
margins are convex and undulated. Anterior mal"((ln :Is straight, undulated, and 
devoid of excisura, rostrum and antirostrwn. Inner side is convex, ' and "aulCU$ 

Fig. 19. Liza steurbauti sp. n. 
1 - holotype(left sagitta), inner side; 2 - paratype (left sagitta), inner side; scale 

bar as for Texkfig. 17 

~cu!!ticus is slightly obl~ue. Sulcus acusticus is divided into :cieep, oval o!!~ 
and long naI'J:'OW cauda which posteriorly bends abruptly towards ventral margin,. 
Coiiie~li are well ' ~eloPed. A s~ but deep area appears above ' caUdal . criat8. 
superior. Ventral gr()ove is well developed. Outer side fsdeeply concave (B~e PL S. 
Fig. 4b), .and bears a dePr~ running along dorsal margin. . 
. :~K$: Otoliths of. . the newl;Y establiShed sPeCies, Liza steU1"ba~ ,p. 0.. 

ar~. ,vep' .. close (see ~ext-fi& . 20) to . the . ~t~day specieS L~ ramada (ius,So, 
1826), from which they differ in havp.g th~ ~tel1lor margin ,B~aigh; ~ . th~ 
absence of rostrum, and in a more straight-line COUTse of cauda which is more 
distinctly bent posteriorly. 

Fig. 20 

Lua 1'CImada (RISSO. 1826): a present-day specimen, 
left Sagitta (red1"atDn fTom: STEURBAUT 1981, PI. 28. 
Fig,. •. 23), taken from i.nner side; scale bar as for 

. Text-fig. 22 

Suborder Sphyraenoidei 
Family Sphyraenidae . 

Genus Sphyraena SCHNEIDER, 1801 
Sphyraena den-tata sp. n. 

(Text-fig. 21 and PI. 2, Figs 5-6) 

IIm1. Sphyroena haMfuchal SCHUBERT, 11108; T . SMIGIELSKA, p. 114, Teltt-:fig. 1'1 aad 
Plo •• Fig. '1. . 

1981. Sphwaena sp. '; Eo STEUBBAUT. p. 101, PL ID, FIp 1~. 

HOI.pTYPE: The specimen presented in Text-fig. 21 (item 1) and Pl. Z. Fig. S. 
TYPE LOCALITY: Mt. LYIIa at Korytnica, 34 km saw of Kielce, \Bquthem slopes of tbe 
Holy Cross Mountains, Central Poland. 
TYPE HORIZON: Middle Miocene (Badenhln). 
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Dlj:BIV ATION OF THE NAME: :Laf;1n" adjective dentata, &#er the general ~ppearance of the 
anterior margin. " , 
~TERIAL: ., speciDIw with 'rOetral part ' liariuaged, except Of ODe fUlly preserved. 
DIMENSIONS (in mm): 

'Figured in: 
pI. :I Text-fig. 21 ,i- II T 

J'tg. Ii Item 1 12 , 0.8 
J'tg •• Item :I U 0." 

Item 3 • 0." 
DIAGNOSIS: Ot<lliths much elongated;' inner side convex; posterior and ventral 
margins smooth and slightly con.vex; anterior margin provided with large, lanceO­
late 'rostrum, deep excisura, and large, sharp antirostrum; sulcus acusticus hod­
zontal, divided into large, oval (lStium; and long, deep cauda; long and deep a~ 
present above caudal crista superi<lr; ventral gr<lOVe well developed; outer side, 
concave. 

'DESCRIPTION: OtoUths mUCh elongated, With ' dorsal arid , ventral niargi:ilS 
~mooth 'and slightly convex. Posteri<lr margjo ~. also slightly' convex, and some;. 
times becomes undulated. Anterior margin prolvided with large, lanceolate rostrum, 
,deep ~cisura, and large, shlirpe antirostrum.. Sulcus acustkus is h<lrlzontal, divided 
into large, oval ostium, and long. deep cauda wl¥ch posteriorIy bends slightly 

. : 

• r.' 

2 tt~"" .~ .. 
, . . , . 
""' :~ ; :I. 4 ~ ',,~,~ . ~ ··.f. -" "' •• ' :.: : -: ....... 

~" ... ':, ' ., 

-
F'ig. 21. Sphyraena dentata sp. n. 

1 - holotype (right sagitta), inner side; 2-3 - paratypes (2 right ~gi.tta, 3 left 
sagitta), inner side; scale bar 1 mm 
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towards ventral margin. Co1licuIi are well developed. Lmg and deep area develops 
above caudal crista superior. Ventral groOve is weU developed. Outer side 15 
concave. 

REMARKS: The iDovestigated otollths, especially; featured by their general 
outline and structure of sulcus acus~, are close to the we,sent-day specJes 
Sphllraena sphllraena (LINNAEUS, 1758),-from which they differ (see Text-fig. 22) 

Fig. 22 

Sph1l1"aena aphllraena (LINNAEUS, 1'158): a 
present-day speclmeo, left sagitta (redraum 
trom: STEURBAUT 1981, PI. 30, Fig. 4), taken 

from 1DDer side; scale bar 1 mm 

in the more pronouncedly developed. antirostrum, a~ ezcisura, in. the ~ 
ostium, and in the more strongly bent crista superior and crista .inf~ at the 
ostium/cauda junotion. 

The newly established species, Sph1lraena dentata sp. 0., has. formerly been 
,known from the Korytnica Basbl and reported by SMIGIELSKA (19'19) as "Sphy­
raena ha1iBfuchsi SCHUBERT, 1906". The latter designation is however erroneous, 
because all the specimens illustrated by SMIGIEU)KA (lAmIJ al'e much different 
:from those figured by SCBUBERT (l1Kl6, PI. 18, Figs 40-42), especially in the 
general outline of sagitta, and in the shape 01 anterior margin. 

To the synonymy of the new species included are also the apecilJ1fV!s from 
the Miocene deposits of Aquitaine, reported by STEURBAUT (1981) as "Sph1l1"Ge1&G 
sp. 2". Although incomplete, these specimens are regarded 88 conspecific with the 
newly established species, Sph1lraena dentate sp. 0. 

ECOLOGICAL REMARKS 

An ecological analysis of the fish taxa to which the investigated 
otoliths belonged, indicates the dominance of littoral forms typical of 
tropical and/or subrtopical climatic zones, as evidenced primarily by the 
presence of such genera as PlatycephalU8, CepoZa, Liza, and Sphyraena. 
The same conclusion is also apparent when studying the whole assem­
blage of fishes from the Korytnica Basin (see SMIGIELSKA 1979, RAD­
WANSKA 1982). 

All the herein established new taxa are attributable either to the 
species closely related to the present-day species (see Table 1), or to the 
species still extant, as exemplified by Cepola macTophthalma (LlN­
NAEUS, 1758). 

A close relation of the investigated Middle Miocene (Badenian) forms 
to the modern :Dish taxa evidences old phylogenic lineages of the Koryt­
nica species. On the other hand, such relationShlps allow to recognize 
better the ecologi<:al adaptations and environmental requirements of the 
ancient forms (cf. ZEI 1963, STEURBAUT 1981, RUTKOWICZ 1982). 
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Table 1 

The newly established species of fish otoUths from the Middle Miocene (Badenian) 
deposits of the KOl'ytnica Basin and the relatable present-day apec.ies 

Middle Miocene species 
from Korytuica 

Arioaoma longicaudatum Bp. Do 

Echehu areuatus sp. no. 
Platllcephalus fu,Biculua Sip. Do 

{
ArWTOaomua ifICiaWJ sp. n. . 

. Ar l11lro,omua poZonicus Ip. n. 

Cepola multicrenata sp. n. 
Liza ,teurbauti Sop. n. 
Sph1lraena dentata sp. n. 

Recent species 

Ano,oma ba'eancum (DELAROCBE, 1809) 
Echelus mllrua (LINNAEUS, 1758) 
Plat1lcephalus cirronasua RICHARDSON. 

1848 

{
Arl11lroaomus regiua (ASSO, 1801) 
Arl11lro'Qmus hololepfdotua · (LAC2P:&:DE, 

1802) 
Cepola macrophthalma (LINNAEUS, 1'158) 
Liza ramada (RISSO, 1826) 
Sphllraena sph1/1"aeHa (LINNAEUS, 1758) 

Of the present-day species comparable to the Korytnica taxa 
(Table 1), AriosDma baZearicum (DELAROCHE, 1809), Ar(JY1'osGmUS re­
gius (ASSO, 1801), A. hploZepidotus (LAC~P:lIDE, 1802), and SphYTaena. 
8phyraena (LINNAEUS, 1758), are characterized. by their wlide geo­
graphic extent, rangmg from the Mediterranean and western Europe 
and Mrica coast to the tropical Atlantic, and having been regarded as 
typical of the open-sea regions. All these· however often migrate shore­
wards, especially during the breeding seasons. The remaining present-day 
species (Bee Table 1), Echel'UB mynur (LINNAEUS, 1758), PlatycephaZus 
cirronasus RICHARDSON, 1848, CepoZa macrophthahna (LINNAEUS, 
1758), and Liza ramada (RISSO, 1826) are exclusively confined to the 
shorezone, that dismembered and/or featured with lagoons !including, 
and they often enter the river mouths. 

The trophic conditions of the discussed present-day taxa are di­
versified. Some species are typically carmvorous, feeding upon other. 
fish and small invertebrates (AriOBGma, ArgyroBGmus), or exclusively on 
fish, mainly on the clupeids (Sphyraena). The species Cepola macro­
phthalma (LINNAEUS, 1758) feeds on small invertebrates, such as· 
Cl"UStaceans and benthic mollusks.. The species Liza ra.mada (RISSO, 
1826) feeds, on the other hand, upon phyto.,. and zooplankton (S'imiJarlyJ 
as the other mugilids) which is filtered by specifically adapted gills; this 
species is known as a fast-swtimmer, and !it often shoots out even several 
feet above the water surface . 

. Some of the discussed present-day fishes are more or, less confined 
to the Qefinite bottom conditions. The genus Argyrosomus prefers rocky 
and sandy habitats, whereas Platycephaltt.8 takes muddy floor to dwell 
in. One species, Cepola macrophthalma inhabits seagrass meadows, a bio-
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tope which is recognizable in the mvestigated. shorezone facies of the 
Korytnica Basin (see Text-fig. 1B; cf. also BAt.UK. & RADWANSKI 
1977}. 

The· shorezone habitats of some present-day fishes, the adult speci­
mens of which enter the lagoons and river mouths,. does not speak about 
such very conditions in places where the investigated littoral facies 
developed dn the KorytmcaBasin. The associated fauna~ both at Mt. 
Lysa and Korytnica-Plebania, comprises typical marine mollUsks (chitons, 
bivalved gastropOds, cuttlefish), corals, brachiopods, cirripedes, .. and 
echinoderms (cf. BUUK. & RADWANSKI 1977, RADWANSKA 1982; 
RADWANSKA & RADWANSKI 1984, BUUK. 1984), and dt is devOid 
of any taxa: indicative of bi-ackJish, fresh-water (and/or hypersa1ine) · eom'::' 
ditiQIlS.. . .. . . . 

The investigated assemblages of fish otoliths, when. compared with 
those reported by SMIGIELSKA (1979) from the basinal facies of the 
Korytnica Clays, display evidently a greater amount of species typical 
of the littoral zone, and a total absence of species recognized by SMI­
GIELSKA (1979) as bathybenthic and bathypelagic. 

The comparable ·present-day species are characteristic of the Atlantic 
bioprovince. An exception is offered by the genus PlatYcephal1J.8 which 
is confined to the Indo-Pacific bioprovince, and whose Presence in the' 
Korytnica material is regarded as supplementing the previouS data: on: 
the Indo-Pacific affinitieS of many organic communities ofth!is Middle 
Miocene (Badenian) baSin (cf. BUUK. & RADW.MlSKI 1977, RADWAN­
SKA· & RADWANSKI 1984). 
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NOWE OTOLlTY BD Z FACn LlTOBALNE.J u.ow KOBYTNICKICB 

(Streszczenli.e) 

W zespole otoll1;6w pochod74cycb z faeji UtCJJ:'Ulej !law. VI Ba.senie Kor;ytnicy 
(patrz 4 1) stwiercizooo ~ (patn fig. 2-22 oraz pt 1~) omuu ptunk6w: 
INJIIRYCh . d1a nauki: Ariosoma longicaudatum lIP- Do, Echeh" arcuatua Sp. D.. PlatV­
CephaZUS tusicu.Iua Sp. J:I., oA'/11ITOBOmUS ineisu, sp. ~, A. polonicus BP. Do, Cepolcl 
muZticrenata Bp. Do, Liza Bteu"bau« Sp. n.. orai SphVt'CletICI dentata Bp. n. Trzr ro­
~oe (Echelua, PlatUCephaZua, Liza)nie byly dotI4d mane ani z Basenu Kor;ytnicy 
ani z innych stanowisk miocenu w Polsce. WsiI:a.zat nalet;y, _ wsz;ystkie nowO-U8ta~ 
nowione gatunki wykazujll maczne podObieDstwa do odpowiednich gatunk6w dzi­
siEijsZych O(patn tab. 1). 
. . ~zao ekQlogiczna roew:atanego zespoIu wykazam, 1i dominujll w nim otollt;y 
ryb strefy litoralnej kJJmatu subtroplkaIn.eeo ° i t.ropilaIIlnego. R;yby z rod7..adow 
Anoioma, A"gy"osomua ora 'SphY'l'aena obecnie majll duty za~g geograficzny, 
obe,jmujltcy MOl'ze Sr6dziemne .or&Z zachodnie wyhrzeZa <>ceanu Atlant;ycldelo, od 
~trety umiarkoWanej do tropjkaJnej. Rodzaj PZatycephalua, zwiIlzan;y §cjjle ze strefll 
utoralIub stan.owi w t;ym ze&pole element incio-pao;yficm;y. 

° Ryby. do kt6rych nal~ badane otoIit;y, zamieszkiwal;y obszar;y 0 urozmaIeo~ 
n;ym . ckii8, od' skalistego do piaszcz;ysto-mulasflego, cu:sto poroSni~tego trawaml 
1Xl~ . Obecn~ otolit6w ryb zwi~ bardzIeJ ze strefll :inarza otwartego 
wskazuje na. okreBowIl mignicj~ rybw kieruDku brzegu w czaaie rozrodu. 
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1-3 - Ariosoma longicaudatum Sp. n.: 1 ......... holotype (left sagitta), inner side; 
2-3 - paratypes (left sagitta), inner side; all X 10 

4-5 - Platycephalus jusiculus sI>. n.; 4 - holotype (left sagitta): 4a inner side, 
4b outer side; 5 - para type (left sagitta): Sa inner side, 5b outer side; 
all X 15 

Photos taken by L. LUSZCZEWSKA, M. Sc. 
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1 - Platllcephal'ILS pOllartinensis STEURBAUT, 1981; left sagitta; la inner side, 
lb outer side; X 15 

2 - Ariosoma cf. moravic'ILm (SULC. 1932); right sagitta, inner face; X 15 
3 - Echel'ILs arcuatus sp. n.: holotype (left sagitta); inner side; X 15 
4 - Liza steurbauti sp. n.; holotype (left sagitta): 4a inner side, 4b outer side; 

X 10 
5-6 - Sphllraena dentata sp. n.: 5 - holotype (right sagitta,), inner side; 6 - para­

type (right sagitta), inner side; both X 10 
Photos taken by L . LUSZCZEWSKA, M. Sc. 
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Argyrosomus incisus Sp. n . 

1 - holotype (left sagitta): la - inner side, Ib - lateral view, le - outer side; 2 - paratype (right sagitta): 2a 
inner side, 2b - lateral view, 2e - outer side 

All photos X 7.5 ; taken by K . ZIELINSKA 
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Argyrosomus poLonicus Sp. n. 

1 - ho_otYile (rIght sagitta): la - inner side, Ib - lateral view, lc - outer side; 2 - paratype (right·~:lgiUa): 2a - ·inner side, 
2b - lateral view, 2c - outer side; 3 - another para type (left sagitta of a juvenile specimen): 33 - inner side, 3b - lateral view, 

3c - outer side 
All photos X 7.5 ; taken by K. ZIELINSKA 
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1-4 - Cepota macrophthatma (LINNAEUS, 1758); 1 and 4 - letft sagitta,. 2 and 
3 - right sagitta; all inner side, X 10 

5-7 - Cepota yrieuensis STEURBAUT, 1981 ; 5 and 6 - left sagitta, 7 - right 
sagitta; all inner side, X 10 

8-10 - Cepola muHicrenata sp. n.: 8 - holotype (right sagitta), inner side; 9 and 
10 - paratypes (right sagitta), inner side; all X 10 

11 - Cepota sp.; right sagitta; inner side, X 10 
PhotOli taken by L. l:..USZCZEWSKA. M. Se. 
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