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ADDITIONAL NOTES ON THE DISTRIBUTION OF VERTEBRATES
IN THE SILURIAN OF ESTONIA

ELGA MARK-KURIK, TIIU NOPPEL. LISAMARKMED SELGROOGSETE LEVIKUST EESTI
SILURIS

JIbIA MAPK-KYPHK, THHY HOMNIIEJ. NOITOJIHUTEJIbHBIE 3AMEYAHHSI O PACIPOCTPA-
HEHHH TTO3BOHOYHBIX B CHJIYPE 3CTOHHH

The recent study on the distribution of the vertebrates in the Silurian
is based on the systematic treatment of the cores of two borings, Kingis-
sepa and Kaugatuma on the Isle of Saaremaa (Estonia) as well as on
earlier finds. Remains of Agnatha and fishes were obtained in 120
-core samples dissolved in dilute acetic acid. The samples were
collected at intervals of 0.5—2 m, according to the lithological
type of the rocks. More numerous samples were taken near the
boundaries of stratigraphic units. The sampling was begun at the
lower boundary of the Jaagarahu Stage (J;). The samples have been col-
lected and treated by T. Noppel and identified mainly by both writers of
the present paper. The authors are greatly indebted to V. Karatajuté-Tali-
maa, Geological Institute, Vilnius, Lithuania, for her kind help in the
identification of a part of the material.

The treatment of the new material demonstrates that a lot of thelodont
and other vertebrate species have a wider distribution (see Table) than
established up to now ['~%]. Different vertebrates are recorded at lower
levels than before: the thelodonts in the middle of the Jaagarahu Stage
(J2), in the Maasi Beds; some thelodont species, among them Thelodus
parvidens Agassiz, in the Rootsikiila Stage (K;); in the overlying Paadla
Stage (K,) there have been found six thelodont species and the hetero-
stracan Strosipherus indentatus Pander previously known mainly from the
Ohesaare Stage (K;). Two new acanthodians have been discovered. One
of them (Gomphodus sp.) occurs in the Paadla Stage (K,), the other
(Gomphodus? sp.) ranges from the Paadla to the Kaugatuma Stage
(Ksb). The osteostracans show a wider distribution, too: from the Rootsi-
kiila Stage to the Aigu Beds of the Kaugatuma Stage (Ksb). In the latter
the vertebrates are more abundant than it was suggested up to the
present.

The first representatives of Agnatha are discovered in the middle part
of the Jaagarahu Stage (J;). The earlier finds [*] were at the top of this
stage. The number of the vertebrates of the Jaagarahu Stage is now in-
creased with the presence of Katoporus triangulus Gross. Thus, all the
thelodont genera except for Phlebolepis and Goniporus occur, but the
number of species is limited. The scales of Logania martinssoni Gross pre-
dominate. The samples of the lower part of the Jaagarahu Stage, the
Pangamigi Beds, did not contain vertebrate remains.
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schmidti (Pander) I
pugniformis Gross —
trilodatus Moppe —
parvidens Agassiz —
bicostatus Hoppe — e
castetus (Pander) —
mgu:n‘ (Gross)
scuiptiiis bress ?
Thelogus ? sp b
n/:/nfu: triangolus Gross — =
tricavus Gross
ﬂill/l/v.f P
Goniporus alotus (Gross)
Logama martinssoni Gross —
{ cuneats (Gress) 2
logania sp —
Loganie ? cruciformis brass — ? ——
Fhiebolepis elegans Pander —
Helerostraci
Strosipherus mndentatus Pander
Tolypelepis _undulate Pender
os/rac/
frrm/u;/: schmldli Rohon —
maemmillate Pellen
l mulleri Patlen
= robeni Robertsen
Tremataspis sp inde! —
Darthmutia gemmifera Patten
Saaremaaspis mickwitz (Rohen) ——
Geselespis pustviats Patten
Witaaspis schrenkii (Pander) —
Thyestes verrucosvs Lichwald —
Procephalaspis oeselensis (Roberison)
Lephalaspididae inc_gen
Anaspide
Snra/:g/: oeselensis _(Roberlson) —
PISCES
Arthrodira
Gemuendinida inc_fom
Acanthoder
Llimativs  curvetus Pander ? —
l/uh/:,m' striala Pander
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Gomphodus sandelensis Pander
Gomphodus sp —
Gomphadus 2 sp 3
Poracanthodes punctatus Brotzen
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Lophosteus superbus Pander 2 —
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Table. Distribution of the vertebrates in the
Silurian of Estonia.

J2 — Jaagarahu Stage, P — Pangamigi Beds, M —
Maasi Beds. S — Saikla Beds; Ki — Rootsikiila
Stage, Vt — Viita Beds, Kn — Kuusnomme Beds,
Vs — Vesiku Beds, Sn — Soeginina Beds; K, —
Paadla Stage, S — Sauvere Beds, H — Himmiste
Beds, U — Uduvere Beds; Ksa — Kuressaare Stage;
Ksb — Kaugatuma Stage, A — Aigu Beds, L — Ldo
Beds; Ky — Ohesaare Stage (for stratigraphic
subdivision, see [5]).

In the Rootsikiila Stage (K;),
the lower part of which may be
correlated with the uppermost
Wenlockian [5] thelodonts, osteo-
stracans and anaspids have been
found. The Viita and Vesiku Beds
contain mostly the scales of The-
lodus laevis (Pander) and T.
schmidti (Pander) and the remains
of Tremataspis schmidti Rohon,
but there occur also some thelo-
dont species, such as Thelodus tri-
lobatus Hoppe and T. parvidens
Agassiz, which were widespread
later. The vertebrate remains of
K, are rare in the studied cores.
In the Kuusnomme and Soegi-
nina Beds they have not been
discovered.

The Paadla Stage (K,) is the
richest one in vertebrates. All the
main groups of the Agnatha and
fishes occur in this stage. The
thelodonts are abundant and are
represented by a greater number
of species than in the Ohesaare
Stage (K;) of the Downtonian.
Some_ earlier thelodonts, Thelo-
dus laevis (Pander), T. schmiditi
(Pander) and Logania martins-
soni Gross have been found to-
gether with later forms. Phlebo-
lepis elegans Pander and some-
times Thelodus parvidens Agassiz
are abundant, and so is Nostole-
pis striata of the acanthodians.
An association of Thelodus sculp-
tilis Gross?, Katoporus sp., two

‘acanthodians Gomphodus sp. and

Gomphodus? sp. as well as the
heterostracans and osteostracans
together seems to be charac-
teristic of the strata near the

Ludlovian-Downtonian boundary. The occurrence of heterostracans is not
uncommon in the Paadla Stage as they have been found in the Hemse
Beds of the neighbouring area of Gotland, too, [¥] which are perfectly

correlated with this stage.

In the Kuressaare Stage (Ksa) the number of the thelodonts is some-
what limited. The occurrence of the osteostracans and Lophosteus superbus:

Pander is noteworthy.

In the Kaugatuma Stage (Ks3b) various thelodonts are not scarce, but
the acanthodians are more frequent. This stage contains also the osteo-
stracan remains and the scales of rare but characteristic acanthodian

Gomphodus? sp. as well as Lophpsteus superbus Pander.

To the latter
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belong also the remains from the Ohesaare Stage (K,) identified before:
as Andreolepis sp. [4].

As the recent study shows, a rich thelodont assemblage, earlier known
from the Ohesaare Stage (K,) only, occurs already in the Paadla Stage,
and thus the difference between the Upper Ludlovian and Downtonian
vertebrate faunas is not so great as it was suggested previously [-7] omr
a more limited material. Nearly all the same groups are present in both
of them. As compared to these faunas the Wenlockian and Lower Ludlo-
vian vertebrate fauna is poorer.
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O DHBEH, 9:CHMOH

FA30OXPOMATOTPA®PHUYECKOE OHPEIIEJIEHME COLEP)XAHMUS
CNNHUPTOB B BHHAX

O. EISEN, E. SIMON. VEINIDE ALKOHOLISISALDUSE MAARAMINE
GAASIKROMATOGRAAFIA ABIL

0. EISEN, E. SIMON. BESTIMMUNG DES ALKOHOLGEHALTS IM WEIN MITTELS
GASCHROMATOGRAPHIE

JIJsi KOHTPOJIsi MUUIEBbIX MPOAYKTOB B IIOC/JeNHee BpeMsi IIHPOKO INpHME-
HsieTCsl razoxpomarorpaduuecknit metox. Psig pa6or kak B Coserckom Coio-
3e, TaK U 3a py6ezKoM MOCBSIILEH ra30XpoMaTorpa(@uueckoMy ONmpeaeaeHHIo
KayecTBa aJIKOTOJbHBIX HANMUTKOB. B Hacrosuleit paboTe BrepBbie MPHBO-
JSITCST pe3yJibTaThl ONpe/leleHHd KayeCTBeHHOTO M KOJMYECTBEHHOrO COCTaBa
CIHPTOB B BilHax, uarotosaseMbix B dcrouckoi CCP. [usi cpaBHeHHs mpu-
BOASITCA JaHHble MO OZHOMY COPTY IJIOJOBO-SITOJHOTO BHHA M KOHbSIKA, U3rO-
TOBJIsIEMBIX 3a npenenamu dctoHckor CCP.

HcnoabszoBaaucs xpomarorpagel Xpom-1 u Xpom-2 ¢ KanuajispHO# Ko-
JoHKo# anuno# 40 m, nuamerpom 0,25 mm U3 HepzKaBewOLICH CTAJdH C TPH-
THAEHIVIMKOJIAHOYTHPATOM U HacaJOYHBIMH KOJOHKaMH ajauHoi 1,7 u# u 6 m
¢ HanosHuteneM u3 209% mnosausruaenrauxoas 4000 na xpomocopbe W (60—



