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The Pelc za Member of the Telatyn Forma tion (Midd le Devonian ) of Lublin area, SE-Po­
land , displays sedime ntolog ica l and biofacies evidence of a distinct transgressive pul se.
The co nodont fauna of Lublin area, supported by data from wes tern Ukraine, constra ins
the age of the transgress ive event to the Middle Polygnathus varcus Zone. Both biostrati ­
gra phic and sed imento logica l data indicate the occ urre nce of the worldw ide tran sgressive
Taghanic Event recognized herein for the first time in Poland . Co nodo nt biofacies pattern
in the studied sections is co nsistent with curre nt models of Middle Devonian cono do nt
eco logy which pos tulate more open marin e and/o r deeper-water environments for the
Polygnalhus-dominated asse mblages and more proximal and/or shallow-water settings for
the la i(){lus-dominated assemblages.
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INTRODUCTION

Conodont data from Polish sections indicate the presence of one of the most important worldwide
transgressive Devonian events, namely the Taghanic Event recorded at the base of the Taghanic onlap (e.g.,
JOHNSON 1970; Houss 1983,1985; JOH NSON et al. 1985; HOUSE and KIRCHGASSER 1993). This event is
equivalent to the Ha transgression opening the second Devonian depophase of JOH NSON et al. (1985).
According to KLAPPER and JOH NSON (1980), the timing of the event is confined to the Middle Polygnathus
varcus Zone (see also JOH NSONet al. 1985; SANDBERG et al. 1988). The Taghanic transgression is regarded
by KLAPPERand JOHNSON(1980) as a turning point in Devonian conodont biogeography. It marks a transition
from the provincial , early Givetian faunas to the cosmopolitan, late Givetian and Late Devonian faunas.
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in Warszawa ( 1996). We express our thanks to participants of the Symposium, particularly to Drs. Daniel
DRYGANT, Ruth MAWSON, and Tom UYENO for their comments and discussion s. We also thank the
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were drawn by Adam NAR KI EWICZ, Monika PIOTROWSKA, and Jan TURCZYNOWICZ. The photograph s were
taken by Marcin L~C KI and Ewa STARNAWSKA.

REGIONAL BACKGROUND

The study area is located in south-eas tern Poland, in the south-easte rn part of the Lublin region close
to the Ukrainian border (Fig. 1). Dur ing the Middle Devonian times this area formed a part of the
pericontinental basin located at the southern passive margin of the Old Red Continent or Laurussia
(NARK IEW ICZ 1988). Its paleolatitud es were comparable with those of Rheni sh , Belgian, and Western

..Canada basins (e.g. , SCOTESE and McK ERROW 1990).
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Simplified map of the sub-Permian geo logy of so uth-eas tern Poland and western Ukra ine showing locat ion of the studied
well-sections. Ruskie Piaski IG 2 well in the wes t and the Pelcza outcro ps in the east represe nt the maximum E-W extent of

the investigated Pelcza Mb .
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STRATIGRAPHY
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Fig. 2
Stratigrap hic subdivision and depositional environments of the Middle Devonian in south-eastern part of the Lublin area

(after MILACZEWSKI 1981). Depth is given in metres.

The Pelcza Member belongs to the Midd le Devonian Telaty n Formation (M ILACZEWSKI 198 1; Fig. 2) .
This for mation includes several sub-u nits representing most ly res tric ted, nearshore marine enviro nments .
In co ntrast, the Pelcza Member represents a predominantly open marine setting s (see be low for details).
Outcrops and subcrops of the un it stretch for abou t 200 kilome tres from the Pelcza village exposures in
western Ukrai ne to the Ruskie Piaski 10 2 we ll in the Lublin area (Fig . I).

The cri tical interval has been studied in two fully cored well-sections, Terebin 10 5 and Korczmin 10
1 (Fig. 3). The Pelcza Me mber consists of skeletal wackestones to packstones with variable adm ixture of
terr igeneous clay, and with interca latio ns of unfossiliferou s dark sha les . Diverse open marine biotic
assemblage is do minated by abundan t brach iopods and crinoids . Corals, trilobites, gas tropods and fish
remain s are less common. Bioturbation is very co mmo n, rangi ng from distinct burrows to complete
reworking . The Pelcza Member litho- and biofac ies characteristics are unique when co mpared to the
typ ical, clast ic and evapori tic , deposits of the Midd le Devonian sequence in the area (Fig. 2) . Clear ly,
Pelcza Me mber represents an open , generally subtida l, mar ine episode within a succession of rest ric ted
very shallow-water facies domina ted by c1astics and evaporites. At the same time, there are no indications
of any tectonic eve nts influencin g subsidence patterns on a local or regional scale. Observations by the
second author point to a tecton ic stability prevailing during the Middl e Devoni an in the Lubl in area. In
view of the above data, it see ms reasonable to interpre t the Pelcza level as a reco rd of a transgressive
pulse of , at least, basinwide importance. The amplitude of a sea-level rise can be est ima ted to have reac hed
at least few tens of metres .
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CONODONT BIOSTRATIGRAPHY

All processed samples - weighing on average one kilogram - contained conodonts. Five samples from
the Terebin IG 5 section yielded 43 conodont elements, and six samples from the Korczmin IG 1 section
yielded 87 elements. We were able to determine fourteen species belonging to three genera: Polygnathus,
lcriodus, and Belodella. Table I summarizes the distribution of taxa. All the samples included in the table
are from the Pelcza Mb. except for a single sample from the base of the underlying Zniatyn Mb. in the
Terebin IG 5 section (depth 1605.3 m - cf. Table I).

Table I

Conodont occurrence in the Korczmin IG I and Tereb in IG 5 well sections . All samples are from the Pelcza Member except
for the lowerrnost one in the Terebin IG 5 section (1605.3 m) from the Zniatyn Member. Abbre viat ions: L.-M.-U. varcus »­
Lower-Middle-Upper P. varcus Zone; M.v. - Middle P. va rcus Zone , h.- c. - S. hermanni-P. cris tatus Zone; transit. -

Palmatolepis tran sit an s Zone.

Korczmin IG I Terebin IG 5
Conodont zone L.-M. M.v.- M.-V. M.v.-M. varcus M. varcus- disparilisvarcus transit. varcus h.-c.

Sample depth (meters) 2492.3 2492.0 2489.0 2488.6 2485.0 2483.0 1605.3 1577.2 1576.6 1574.7 1574.6

Icriodus arkonens is 2 2

Icriodus aff. arkonensis 2

Icriodus brevis 3

Icriodus cf. brevis I I I

Icriodus difficil is 2 I

Icriodus eslaensis 2 2 2 4

Icriodus expansus s.1. I I I

lcr iodus aff. latecar inatu s I

Icriodus cf. latecar inatus I

Icriodus sp. indet. 4 4 I 2

Polygnathus ansatus I I

Polygnathus cf. ansatus I

Polygnathus denisbriceae I I

Polygnathus ensens is I I

Polygnathu s ensensis --7 timorensis I

Polygn athu s I. linguiformis I 6 4 9 2 I 4

Polygn athus pa rawebbi 2 6

Polygn athus timorensis I 2 2 I I I

Polygn athu s cf. timorensis I I

Polygnathus xylus xylu s I I I

Polygnathus sp. indet. 5 5 5 5 3 3 I 2

Belodella triangularis I 2

Belodella sp. I

Conodont taxa that were important in identifying conodont zon es and constraining the age of the Pelcza
Mb . in terms of the conodont zonation are shown on PI. I . The taxonomic study was based on current
concepts of the Middle Devonian conodont element taxonomy (ZIEGLERet al. 1976; WEDDIGE 1977 ; BRICE
et al. 1978 ; BULTYNCK 1987). In most cases, studied material enabled straightforward taxonomic decisions.
However, four taxa (briefly discussed below) display morphologic features or stratigraphic range that are
not entirely consistent with the literature .
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Fig. 3
Studied intervalsof theTerebin IG 5 and Korczmin IG I well-sections with location of theconodont samples.

Typical representatives of Polygnathus ensensis ZIEGLER et KLAPPER disp lay three to five serrations
on both sides of the platform marg in. However, in phyletica lly late forms, there are two serra tions on the
inner side and none or only one on the outer side (ZIEGLER et al. 1976; BULTYNCK 1989). Such a form
has been found in the Korczmi n IG 1 sectio n at dept h of 2492 .0 m. The illust rated speci men, from 2485.0
m in the same section, disp lays two distinct serrations on the inner side and three weak serra tions on the
outer side (PI. 1: 12). Atypical spec imens with reduced number of serrations have been descri bed by
BULTYNCK (1989) from the Jbel Ou Driss section in Marocco, near the Eife lianlGivetian boundary.

The younges t Polygnathus parawebbi CHATTERTON has been found within the Lower P. varcus Zone
in northern Africa and North America (e.g., ZIEGLER et at. 1976). However, in Middle Asia (Tadzhikistan)
the species has been noted from the strata ascribed to the Midd le P. varcus Zone (BARDASH EV and ZIEGLER
1985) and Mxwso» and TALENT (1989) found its last occurrence in the Upper P. varcus Zone.

In Europe, according to BULTYNCK(198 7, 1995), Icriodus arkonensis STAUFFER ranges from the upper
part of the Tortod us kockelianus Zone to the Lower P. varcus Zone . In the Middle Asia , however, it has
also been found in the P. varcus to Schmidtognathus hermanni-Polygnathus cristatus zones (BARDASHEV
and ZIEGLER 1985). lcriodus arkonensis has been found in both the studied sections (PI. I : 18).

In western Europe and north Africa, the lower limit of lcriodus expansus s.l . BRANSON et MEHL is
within the Palmatolepis disparilis Zone (BULTYNCK 1995). In North America this limit runs lower, i.e. in
the Upper S. hermanni-P. cristatus Zone . Also, it has been found in the deposi ts of Middle P. varcus age
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in the Cantabrian Mountain s of Sp ain (RAVEN 1983 ), in Canada (NORRI S et al. 1982), and in China
(HONG-FEI et al . 1985). Our dat a confirm thi s extended range of Icriodus expansus s.1. (illustrated on
PI. I : 8, 9) in Europe. In appl ying the wide taxonomical concept of I. expansus s.l., we follow the
suggestion by B ULTYNCK (personal communication). In his opinion, the name Icr iodu s exp ans us has been
used for different icriodids with a biconvex upper sur face which may have in fact represented different
spec ies.

Th e ranges of the stratigraphically most important taxa hav e been compiled using the literatu re data
(BULTYNC K 1987 , 1995 ; Ho u HONG-FEI et al . 1985 ; M AWSON and TALENT 1989; NORRI S et al . 1982;
ZIEGL ER et al . 1976 ). Fig. 4 shows the se lected stratigraphic ran ges and the Gi vetian conodont zonation
(CLA USEN et al. 1993). The ranges of the co nodont taxa fro m the Pelcza Mb. in the Terebin IG 5 section
indicate the Middle P. varcus to S. hennanni-P. cristatus (and P. disparilis'Ti zo nes . Th e sing le sample
from the Zniatyn Mb. (1605.3 m - Tabl e I) fall s within the Middle to Upper P. varcus zo nal interval. In
the Korczmin IG I sectio n, the age of the samples covering depth interval from 2492.0 to 2485 .0 m can
be narrowed to the Middle P. varcus Zone as justified by the occurrence of Polygnathus ansatus (PI. I :
3, 4) and P. ense nsis (PI. I : 12). Th e conodont dat a from the Terebin IG 5 well make it probable that, in
both studied sections, the base of the Pelc za Mb . occurs within the Middle P. varcus Zone. The age of
thi s lith ostratigraphic level is ind ependentl y confirmed by the results of con odont inve stigati on s rep orted
by DRYGANT (1994) fro m the north-ea stern part of the Lvo v Trough in western Ukraine . Th is region
represents the eastern part of a continuou s Devonian sedime ntary basin studied by the pre sent authors in
the Lublin area . DRYGANT (1994) listed the following conod ont assemblage from the Pelcza Suite (i .e. the
Ukrainian lithostrati graphic counterpart of the Poli sh Pelc za Mb .): Polygnathus timoren sis, P. varcu s, P.
xylus xylus, P. ansatus, P. ovatinodosus, P. denisbrice ae, P. beckmanni, P. lingu iformis lingu iform is,
lcriodus difficili s, I. brevis. I. arkonensis. and I. subterminus. Th e abov e forms indicate the presence of
the Middle P. varcus Zo ne in the western Ukrainian sec tions of the Pelcza Suite .

Table 2

Geographic di stribution of the investigated co nodo nt taxa from the Pelcza Member in sec tions representing the Middl e P.
varcus Zone. Based on BARD ASIIEV and ZIEGI.ER ( 1985). BUI.TYNCK ( 1987). HONG-FEI et al. ( 1985), KI.APPER and J(lIINSON

( 1980). MA\VSON and TAI.ENT ( 1989). NORRI S et al. ( 1982). ZIEG I.ER et al. ( 1976).

JE;c. ~ . i rth Africa North America South China Middle Asia Australia

P. timorensis · · · · · ·
P. ansatus · · · · · ·
P. I. lingulifo rmis · · · · · ·
I. diffic ilis · · · · · ·
I. brevis · · · · ·
P. denisbriccae · · ·
/. e.\pallSIlS · · · ·
P. X . xylus · · · ·
P. ensensis · · · ·
P. eslaensis · ·
/. latecarinatus · ·
P. parawebbi · ·
I. arkonensis ·

Thus, the conodont data from Poland and western Ukraine demonstrate a preci se time-correlation of
the Pelc za level with the global Taghanic Event. Thi s corre lation and the interpretations of the depositional
and subs idence pattern s (outlined above) coll ecti vely suggest that the studied level represent s the initia l
Taghanic tran sgressi ve pul se rather than a local, struc tura lly contro lled sea- level rise.

It is also worth stress ing that our data point to the co smopolitan character of the conodont assemblage
found in the Pelcza Member. In Table 2, ba sed on the available literature , we plotted the occurrences of
the Pelcza tax a in various geographic settings. Clearly, most of the tax a di splay a worldwide di stribution .
Thi s confirms the bio geographical significance of the Taghanic transgression as a major turning point
between endemic and cos mopolitan Devonian faunas , as proposed by KLAPPER and JOHNSON (1980).
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CONODONT BIOFACIES

2 19

Co nodo nt data we re ana lyzed to explore any potential ecolog ica lly co ntro lled patt ern. Percentages were
calculated at the ge neric level for each of the sections . Th is procedure ap pears va lid because no vertica l
trend s in ge neric percentages were recogn ized. Thi s implies tha t, in each of the sec tions, the co nodo nt
"biofac ies" rem ained rather uni form th rou ghout the per iod of dep osition of the Pelc za Mb . According to
our calculations , equa l prop ort ion s of Icr iodus and Polyg na thus (li P = 1.0) characterizes the Pelcza Mb .
in the Terebin IG 5 section whereas biofacies found in the Korczm in IG 1 we ll is Polygn athus-dominated
(lIP = 0.4) . Also, it is sig nifican t that Belodella is more freq ue nt in the for mer sec tion (8% of all elements
co unted) tha n in the latt er one ( I%). Additionally, the co nodo nt assemblage in the Terebin IG 5 we ll is
character ize d by the occurrence of both deli cate forms (e.g., P. timorensis, I. brevis) and more robust
ele me nts (e.g., P. pa rawebbi, P. ling uifo r illis linguifo rillis. I. arkonenesisv . In the Korczm in IG 1 sec tion,
del icate for ms do mina te over rob us t ones .

Midd le Devon ian co nodont biofacies, unl ike those known fro m Late Devonian times (e .g., SANDBERG
1976), have not yet been defined quant itat ively. In general, current models of the M iddle Devoni an
co nodo nt pa leoecology associate the Polyg nathus forms wit h more dis ta l and/or deeper-water environ­
men ts and lcriodus and the Belodella for ms wit h more proximal and/or sha llow-water se tti ngs (W EDDIGE
and Z IEGL ER 1976; WEDDIGE 1988; W ANG 1991 ). Th ere also see ms to be a co rre lat ion between the ge neral
morph ology of elements and the ir environmenta l "preferences" , with deli cate fo rms being more cha rac ­
ter ist ic of deeper, offshore co nd itions (W ANG 1991 ).

In our example, the above mode ls of Midd le Devoni an co nodo nt distributi on impl y that the Korczm in
IG I section rep resent s an offshore location and the Tere bin IG 5 section a more proximal setting . Indeed ,
the latter sec tion is located closer to the bas in marg in whereas the former represents a distal localit y.
Litho logic co mparison of the two sec tions (Fig. 3) shows that the Tereb in IG 5 seq uence is more sha ly, whic h
appare nt ly co ntradicts the above interp retation . However, sed ime ntolog ic and biotic fea tures of the sha les
point to intermitten t brackish and /or estuari ne env iron me nts rather than dista l open mari ne co nditio ns . Such
a deposition al model wou ld be in accordance with a nearshore sett ing of the Tere bin IG 5 sec tion.
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et al . ( 1976) .
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CONCLUSIONS

I. The investigated Middle Devonian unit, Pelcza Member, displays sedimentological and biofacies
evidence of a distinct transgressive event apparently not related to a sudden increase of a tectonic
subsidence.

2. The conodont fauna of Lublin area, as well as previously reported data from western Ukraine
(DRYGANT 1994), narrow the age of the event to the Middle P. varcus Zone.

3. Both biostratigraphic and sedimentologica l data from the Pelcza Mb . document (for the first time
in Poland) the occurrence of the worldwide Ha transgre ssion (JOHNSON et al . 1985), or the Taghanic Event
starting the Taghanic onlap .

4. Conodont biofacies pattern in the studied sections is consistent with current models of the Middle
Devonian conodont ecology which postulate more open marine and/or deeper-water environments for
Polygnatlzus-dominated assemblages and more proximal and/or shallow-water settings for the lcriodus­
dominated assemblages.

REFERENCES

BAR DASH EY, LA. and ZIEGLER, W . 1985 . Conod ont s from a Middl e Devonian sec tion in Tad zhikistan (Ka lagach Fm ., Middle
Asia, USRR) . - Courier Forschun gsinstitut Senckenberg 75 ,65-78.

BRICE, D., BULTYNCK, P., DEUNFF, J ., LOBOZIAK, S., and STREEL, M . 197 8. Donnees biostratigraphiques nouvelles sur le
G ivet ien et le Frasnien de Fe rques (Bo ulonnais , France) . - Annales Societe Geo logi que Nord 108, 325-343.

BULTYNCK, P. 1987 . Pelagic and neritic co nodo nt successions fro m the Givetian of pre-S ahara Marocco and the Ardennes.
- Bulletin de l 'ln stitut Royal des Sciences Nature lles de Belgique, Sc iences de la Terre 57 , 149-1 81.

BULTYNCK, P. 1989 . Conod ont s from a potential Eifeli an/Gi vetian Global Boundary St ratot ype at Jb el Ou Dr iss, so uthe rn
Ma 'd er, Marocco . - Bulletin de l 'Institut Royal des Sciences Naturelles de Belgique, Sciences de la Terre 59 , 95-103.

BULTYNCK, P. 1995 . Devon ian Icri od ont ran ges with regard to globa l event s. - Subco mmission on Devon ian Stratigraphy
News letter 12, 46-50.

CLAUSEN, C. -D ., W EDDlGE, K., and ZIEG LER , W. 1993. Devoni an of the Rheni sh Massif. - Subco mmission on Devoni an
Stratigraphy Newsletter 10 , 18-1 9 .

D RYGANT, D.M . 1994 . Geology of the Silurian and Devoni an dep osit s of the so uth-weste rn (Volhy nia-Podo lia) margin of
the Eas t Euro pea n Platform [in Russian] . Summa ry of Ph.D. disse rtation, 1- 32 . Lvov Univers ity , Lvov.

HONG-F EI, H., QIANG, J ., JIN-XING, W. , RUI-GANG, W. , and ZHEN-XI AN, Z . 1985 . Biostrati graphy near the Middle-Upper
Devoni an boundary in Maan shan sec tion, Gu angxi , So uth China . - Couri er Forsch ungs ins titut Senck enb erg 75 , 39-52.

HOUSE, M.R . 1983 . Dev oni an eustatic events. - Proceedin gs of the Usshe r Society 5, 396-405.
HOUSE, M.R. 1985. Correlatio n of mid-Palaeozoic ammo no id evo lutiona ry eve nts with globa l sedime ntar y perturbati on s. ­

Na ture 313, 17-22.
HOUSE, M.R . and KIRCHGASSER, W.T . 1993. Dev oni an go niatite biostratigr aphy and timing of faci es movements in the

Frasn ian of eastern North America . In: E.A . Hailwood and R.B. Kidd (eds), High Re solution Stratigraphy . - Geolo gical
Society Special Publicat ion 70 , 267-292 .

JOHNSON, J .G . 1970 . Tagh ani c onlap and the en d of North Ame rica n De voni an pro vinciality . - Geological Soc iety of
Ame rica, Bulletin 81, 2077 -2 106.

JOH NSON, J .G ., KLAPPER, G., and SANDflERG , C.A., 1985 . Devoni an eustatic flu ctu ati on s in Euramerica. - Geo logical Society
of America. Bulletin 96 ,567-587.

KLAPPER, G . and JOHNSON, J.G . 1980. Endemism and disp ersal of Devoni an co nodo nts . - Journal of Paleontology 54 ,
400-455 .

MAWSON, R. and TALENT, J .A. 1989 . .Late Em sian- Giveti an stratigraphy and con od ont biofacie s - carb on ate slope and
offshore shoal to she lte red lagoon and near shor e car bo na te ramp - Broken River, North Queensland, Au stralia. ­
Courier Forschungs institut Sencken be rg 117, 205-259.

MILACZEWSKI , L. 1981. Th e Dev oni an of the so uth-ea ste rn part of the Radom - Lubl in area (eas tern Poland ). - Prace
ln stytutu Geolo gicznego 101 , 3- 90 .

NARKI EWICZ, M. 1988. Turning point s in sedime ntary development in the Late De voni an in so uthern Poland. In: NJ.
McMill an , A.F. Ernbry, and DJ . Gl ass (eds), Devonian of the World. - Canadian Soci ety of Petroleum Geologists
Memoir, 14(2), 619-635 .

NORRIS, A. W., UYENO, TT., and MCCABE, H.R . 1982. Dev oni an rocks of the Lak e Winnipegosis - Lake Manit ob a outcrop
belt, Manitob a . - Geological Survey of Canada Memoir 392, and Manitoba Min eral Resources Division Publ icat ion
771 , 1-280 .

RAYEN , J .G. M . 1983. Conod ont biostrati gr aph y and dep ositi on al history of the Middle Dev on ian to Low er Carb oniferou s in
the Cantabrian Zone (Cantabrian Mountain s, Spa in). - Leidse Geologische Mededelingen 52 , 265-339.



CONODONT EVIDENCE FOR THE MID-GIVETIAN TAGHANIC EVENT 221

SANDBERG, CA. 1976. Conodon t biofacies of Late Devonian Polygnathus styriacus Zone in Western United States. ­
Geological Assoc iation of Canada, Specia l Paper IS, 17 1-1 86.

SANDBERG, CA., POOLE, F.G., and l OHNSON, 1.G. 1988. Upper Devoni an of western United States. In: N.l . McMillan ,
A.F. Embry, and D.l. Glass (eds), Devon ian of the Worl d. - Canadian Society of Petroleum Geologists. Memoir 14
(1) , 183- 220 .

SCOTESE, C R. and McKERROW, W.S. 1990. Revised world maps and introd uction. In: W.S. McKerrow and C R. Scotese
(eds) , Pa1eozoic Paleogeograph y and Biogeograph y. - Geological Society (London) Memo ir 12, 1-'-21.

WANG, R. 1991 . Conodont biofacies and biostratigraph y of the Moyuela Formation (Eife lian) in Ce ltiberia, Spai n. - Neues
Jahrbuchfiir Geologie und Paldontologie, Monatshefte 3, 177-1 89.

WEDDIGE, K. and ZIEGLER, W. 1976. The significance of Icriodus:Polygnathus ratios in limestones from the type Eife1ian ,
Germ any. - The Geological Association of Canada Specia l Paper IS , 187-199.

WEDDIGE, K. 1977 . Die Co nodonten der Eife l-Stufe im Typusgebiet und in benachb arten Faziesgebie ten. - Senckenbergiana
lethaea 58 , 271--419.

WEDDIGE, K. 1988. Eife1 conodo nts . - Courier Forschungsinst itut Senckenberg 102 , 103-110.
ZIEGLER, W., KLA PPER, G., and l OHNSON, 1.G. 197 6. Redefin ition and subdiv ision of the varcus-Zone (Co nodo nts, Midd1e­

?Uppe r Devonian) in Europe and North America. - Geologica and Palaeontologica 10, 109-140.



222 KATARZYNA NARKIEWICZ and MAREK NARKIEWICZ

CONODONT EVIDENCE FOR THE MID-GIVETlAN TAGHANIC EVENT IN SOUTH-EASTERN POLAND

PLATE 1

All photographs are SEM upper views exce pt for number 7 (side view)

1. Polygnathus pa rawebbi CHATTERTON. Terebin IG 5, depth 1605.3 m, x 120.
2. Polygn athus pa rawebbi CHATTERTON. Korczmin IG 1, 2488 .6 m, x 80.
3. Polygn athus ansatus ZIEGLER et KLAPPER. Korczmin IG 1, 2489.0 m, x 120.
4. Polygn athus ansatus ZIEGLER et KLAPPER. Korczmin IG 1, 2492 .0 m, x 120.
5. Polygnathus cf. timorensis KLAPPER, PHILl P et JACKSON. Korczmin IG 1, 2485.0 m, x 76.
6. lcriodus eslaensis VANADRICHEM BOOGAERT. Korczmin IG 1, 2492.0 m, x 140.
7. Icriodus eslaensis VAN ADRICHEM BOOGAERT. Korczmin IG 1, 2492.0 m, x 160.
8. Icriodus expan sus s.l. BRANSON et MEHL. Korczmin IG 1, 2489 .0 m, x 150.
9. Icriodu s expansus s.l. BRANSON et MEHL. Terebin IG 5, 1574.7 m, x 81.

10. Icriodus dijfi ci/is ZIEG LER et KLAPPER . Terebin IG 5, 1576.6 m, x 60.
11 . Icriodus aff. ark on en sis ZIEGLER et KLAPPER . Korczmin IG 1, 2492.0 m, x 63.
12. Polygnathus ensensis ZIEGLERet KLAPPER. Korczmin IG I , 2485.0 m, x 62.
13. Polygnathus denisbriceae BULTYNCK. Korczmin IG I, 2492 .0 m, x 5 1.
14.lcriodus cf. latecarinatus BULTYNCK. Tereb in IG 5, 1574.7 m, x 65.
15. Polygnathus xy lus xylus STAUI'I'ER. Korczmin IG I, 2483 .0 m, x 83.
16. Icriodus aff. latecar inatus BULTYNCK. Terebin IG 5, 1576.6 m, x 75.
17. Icriodus brevis STAUI'FER. Korczmin IG 1, 2485.0 m, x 106.
18. Icriodus arkonensis STAUI'FER. Terebin IG 5, 1577 .2 m, x 60.
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