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VERTEBRATE Z ONES IN THE EAST BALT IC S I LURIAN 

T .  J.l1ärss  

S ever a l  attempt s  have been made to subd ivide the S i lurian and the lowermo st part 

of the D evon ian u s ing var ious vertebrate s :  o s teos tracans ( Bö lau , 1 9 4 9 ) , heterostracans 

and osteostracans ( Wh i t e , 1 9 50 ) , and the lodonts / ( Gros s , 1 9 4 7 , 1 9 6 7 ; KapaTawTe-TanHMaa , 

1 9 6 8 , 1 9 7 4  ( in r a�nH T e , Ynb C T , 1 9 7 4 ) , 1 9 7 8 ;  Turner , 1 9 7 3 / . As these z onal s cheme s were 

largely based on the mater i a l  from outcrops repr e s ent ing only sma l l  par t s  of the con­

tinuous sect ions the z onations appeared ta be insu f f i c i ent for a deta i l ed correlat ion 

within a paleobas in and/or for an interregional correlation . 

Recent study of r i ch mate r i a l  from 1 7  bor ings and 9 outcrops of the E a s t  Baltic 

area demonstrates the great s trat igr aph ical value of vertebrate s .  N ine zones ( F ig . 1 ,  

2 )  are estab l i shed in an interva l from the Lower Wen lock ( in E ston i a )  to t h e  Upper 

Downton ( in Latvi a ) . Here the Downton/D i tton boundary has been used according to 

H .  w .  B a l l  and D .  L .  D i n e l ey ( 1 9 6 1 ) . The lower l imit of a b iostratigraph i c a l  z one i s  
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The ta i l z ones of index - spec i e s  in bor ings and outcrops . For indexes of strat i ­

gr aph i c a l  subd iv i s ions see T ab l e  in Preface . 

vertebrates were u s ed for e s t ab l i sh ing of the lower boundary of the Kures ia•re 

Stage , but not thos e  of other ones . 
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def ined by the ear l i e s t  occurrence of the index-species ( Hedberg , 1 9 7 6 ) . Usually the 

index- spec i e s  extends into the succeeding z one . The repr e s entat ives of var ious verte­

brates ( thelodont s , acanthodi ans , a heteros tracan , an osteichthyid ) are used a s  index­

spec ies . 

Vertebrate z ones 

I n  E s tonia the ear l i e s t  known vertebrate s ,  i . e .  the lodont and ac anthod ian s c a l e s  

have been d i s c overed from t h e  L a t e  L landovery Rumba Formati on , and fr om the upper part 

o f  the Ear ly Wen lock Jaan i S tage ( F ig . 2 ) . The latter contains conodont O z a r k o d in a  s a ­

g i t t a  r h e na n a  ( Wa l l i s er )  (Viira , personal communication ) . The s o ar c i ty of vertebrates 

has not enabled to d i s t ingu i sh the z ones on the s e  l eve l s . Bigher up in s eotions the 

vertebrate fos s i l s  are more numerous but in the ear l i es t , Logania t a i t i  z one they are 

s t i l l  r are .  

The L oga n i a  t a i t i  Z one ( F ig . 2 )  corre sponds t o  the Maa s i  ( except the ir base ) and 

Tagavere Beds of the Jaagar ahu S tage , the Wenlock of E stonia . Though the s c a l e s  of 

L o g a n i a  are known from the upper part o f  the Jaan i Stage , they c annot be r eferred wi th 

certainty to tho s e  of L .  t a i t i . In v i ew of this , the lower l imit is def ined by the 

ear l i e s t  appearance o f  s c a l e s  which def initely belong to L .  t a i t i . Of the other spe­

c i e s , T h e t o du s  t a e v i s ,  T h e t o d u s  sp . ind . , Osteostrac i gen . et sp . ind . and Saaro � e p i s  

o e s e t e n s i s ? a r e  represented . The acanthod i ans o f  No s t o t e p i s s t r i a t a  and Gomp h b n e h u s  

s ande t e n s i s  type a r e  known from t h e  Ves iku- 507 bor ing , where the z one h a s  a maximum 

thickne s s  ( 2 2 . 5 m )  . In the Sakla and Laimj a l a- 5 1 5 borings L .  t a i t i  r ange s above the 

upper boundary o f  the zone ( F ig . 1 )  ( to our mind strat igr aphy o f  the Wen lcck part of 

thes e  s eotion s  needs a r ev i s i on ) . The vertebr ates o f  th� L .  t a i t i  Z one occur in l agoon , 

shoa l and open-shelf  depos i t s . 

In S cot l and the s trata with L o ga n i a  t a i t i  are referred by A .  Ritchie ( 1 9 6 7 )  to the 

Upper Wen lock or Lower Lud low . Recently some s c a l e s  of thi s  the lodont have been found 

by the author from the S l ite Beds from Nyg�rd 1 and At lingbo loc a l i t i e s  on Got land . L o ­

g a n i a  t a i t i  and L .  ma r t i n s s o n i  have been l i sted from 9g and 1 0  beds in Norway ( Turner , 

Turner , 1 9 7 4 ) . According to . J .  Bockel i e  ( 1 9 7 3 )  tne greater part of the who l e  S tage 9 

be longs to the Wen lock , . the lowermos t  part of the Stage 1 0  to the Lower Lud low , or po s ­

s ibly to t h e  uppermo s t  Wenlock . T h e  d a t a  o n  t h e  d i s t r ibut ion of vertebrates in Esto­

n i a  se em to conf irm the Wenlock age o f  9 g  beds and partly 1 0  beds , the Sundvo l l en For­

mat i on . On S evernaya Z emlya scales o f  L .  t a i t i  have been found from the s e c t ion of the 

Matusevich River in the middl e  par t o f  the S amo i lovich Format ion . 

The L .  t a i t i  Z one corresponds to the upper part of the l eve l with logan ids from 

the L .  s e o t i e a  group according to V .  Karata j üte -T a l imaa ( KapaTaroTe-TanHMaa , 1 9 7 8 ) . 

The Loga n i a  mar t i n s s o n i  Z one ( F i g . 2 )  occup i e s  the Root s ikü la Stage and the S au­

vere Beds of the Paad l a  S tage ( exc lud ing the uppermos t  part of the s e  bed s ) . For the 

f i r s t  t ime the z one was d i s t ingui shed by V .  Karata j u te-Ta l imaa ( KapaTaroTe-TaniiMaa , 

1 9 7 8 )  for the uppermos t  Wen lock and Lud low o f  the European b i ogeographical provinc e .  

At present , more deta i l ed z onat ion , the L o g a n i a  mar t i n s s o n i  Z one i s  restricted to the 

leve l ind i c ated above . Th i s  z one was previou s l y  named after two spec i e s , T h e � o du s  

s e hm i d t i  and L o g a n i a  mar t i n s s o n i  (M�pcc ,  1 9 7 8 ) . A s  T h . s e hm i d t i  appear s already i n  the 

under lying strata , it i s  better to avoid the doub le name . By the way , T h . s e hm i d t i  is 

con s idered as a j un ior synonym T h . t a e v i s . L .  ma r t i n s s o n i  i s  accompan ied by thelodonts 

T h . � a e v i s ,  T h . e f . marg i na t u s ,  osteostracans Trema t a sp i s  s e hm i d t i ,  T .  m i � t e r i ,  Oe s e ­

t a sp i s  p u s t u t a t a ,  T hy e s t e s  v e rrue o s u s  and anaspid Saaro � e p i s  o e s e l e n s i s .  I n  the La im­

j al a- 5 1 5 and pakla borings in the V i i t a Beds on ly s c a l e s  of L .  t a i t i  occur . The who le 

l i sted vertebrate a s s emb lage ( except L .  t a i t i )  r ange s into the succeed ing z one . The 
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max imum thickne s s  of the strata corre sponding to the L o g a n i a  mar t i n s s o n i  Z one i s  4 4 . 9  m 

in the ühe saare bor ing . F ac i a l  d i s tr ibution of L .  mar t i n s s a n i  coinc ides with that of 

L .  t a i t i . 

Out s ide E s ton i a  L .  ma r t i n s s a n i  i s  l i sted from the Halla Beds of Got land (Martins­

son , 1 9 6 6 ; Gros s ,  1 9 6 7 , 1 9 6 8 a ) , and from 9 g  and 1 0  beds of the Ringer ike d i s tr ict , Nor­

way (Turner , Turner , 1 9 7 4 ) . The ident i f i cation o f  L .  mart i n s s a n i  from the beds 9 g  need s 

a rev i s ion . From the Mort imer outcrop area , ( loe . 3 : 4  of S i lurian Subcomm i s s ion loc a l i ­

tie s ) , t h e  Midd le E ltonian of We l s h  Borde r land have been found both L .  ma r t i n s s a n i  and 

T h e l a d u s  l a e v i s . In the C anad ian Arctic they occur in the Upper Wenlock and Lower Lud ­

low of the Pr ince of Wa l e s  I s land ( Turner , D ixon , 1 9 7 1 ; D ixon , Wi l l i ams , Turner , 1 9 7 2 ) , 

in North T iman in the Vel ikoretskaya Formation ( Ludlow )  ( KoccoBo� , KapaTaiDTe-TanHMaa , 

1 9 7 7 ) , and in the Ust- Spoko inaya Format ion , Lud low of Severnaya Z emlya ( author ' s  iden­

t i f ications ) . 
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Fig . 2 .  Subd iv i s ion o f  S i lur i an depo s i t s  based on vertebrates . � - f inds of s ingle 
scales o f  T h e l a du s  sp . and Gamp h a n a h u s  sp . ,  �� - the s ame + L a g a n i a  sp . DCSF 
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The Ph l e b a l ep i s  e l e ga n s  Z one ( F ig . 2 )  evidently occup ies the topmos t  part of the 

Sauvere Beds , Himmiste Beds and lowermos t  part o f  the Uduvere Beds of the Paad la Stage . 

Ch . Pander ( 1 8 5 6 )  in h i s  d e s cr iption of Ph l e b a l ep i s  e l e ga n s  gave for type - locality 

" Root s i kü l l e " . Numerous samp l e s  from stratatype ou tcrops and from the cores of mor e  

than 1 0  boreho l e s  repr e s ent ing t h e  same s tage , have n o t  revealed a s ingle scale from 

the Root s ikü l a  leve l . Max imum thickne s s  of the strata corr espond ing to the Ph l e b a l e p i s 

e l e g a n s  Z one i s  6 8 . 0  m in the Ventsp i l s  boring . The other the lodonts , osteostracans , 
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anaspid and acanthod i an s  coinc ide with those o� the preceding z one . However , T h . marg i ­

n a t u s  has been iden t i f i ed from the P .  e l e g a n s  Z one with certainty ( and not with some 

doubt as in the preceding z one ) . P h l e b a l e p i s  n .  sp . ,  and os teostracans Trema t a s p i s  mam­

m i l l a t a  and D a r t mu t h i a  gemmifera make the ir f ir s t  appearance in th i s  z one . Index­

species ranges into the succeed ing z one . Fac i a l  range of Ph l e b a l e p i s  e l e g a n s  is some­

what wider than tho s e  o f  L .  t a i t i  and L .  mar t i n s s a n i . It has been found in the depo s i t s  

o f  l agoon , shoa l , open- she l f  and s lope b e l t s  of t h e  Paleeba l t i c  S i lur i an bas in . 

The Ph l e b a l ep i s  e l e ga n s  Z one has been e s t ab l i shed in the Paad l a  Format ion ( Ludlow )  

of E s ton i a  in numerous boring sections , in the Pageg i a i  Format ion of Latvia in the 

Kolka- 4 ( = Lu2n i )  bor ing ( s ee raAnHTe , YnocT , 1 9 7 4 ) . In  the Vent s p i l s  boring ( at the 

depth 4 8 4 . 5- 5 5 2 . 5  m) the z one corre spond s to the mos t  of the Duby s a  Format ion and the 

lower part o f  the Pageg i a i  Format ion . The Kuba Beds in the Mikha i l ovsk sect ion , wes tern 

s lope o f  the Centr a l  Ural s ,  and a part o f  the U s t - Spoko inaya Formation of the October 

Revo lution I s l and , S evernaya Z emlya may be equ ivalent to the Ph l e b a l e p i s  e l e g a n s  Z one 

of the East B a l t i c  area . 

The Andre a l ep i s  h e d e i Z one ( F i g . 2 )  has been determined i n  the Uduvere Beds ( exc l . 

lowermest par t )  o f  the Paadla S tage of the Lud low . The lower boundary of the z one i s  

def ined by t h e  appearance of A n d r e a l e p i s  h d de i . T h e  zonal a s s emb l age inc lude s Upper 

Wen lock - Lower Lud low e l ement s ,  a s  we l l  as the ear l i e s t  Downtan ones . The core section 

of the ühe s aare boring at the interval 9 8 . 9 - 9 9 . 5  m contains T h e l a du s  p a r v i de n s ,  Ph l e ­

b a l ep i s  e l e gan s ,  Cyathaspid inae ( Archegonaspis ? )  sp . , Na s t a l e p i s  s t r i a t a  and A n dr e a l e ­

p i s  h e de i . I n  Tahu l a - 7 0 9  boring two more agnathans : Osteostrac i gen . et sp . ind . and 

Anaspida n .  sp . A .  occur . In the Central Baltic the max imum thickne s s  of the strata 

corre spond ing to thi s  zone is 2 8 . 5  m ( in Vent s p i l s  boring ) . The index- spec ies comes 

from the depo s i t s  o f  shoal , open shelf and s lope b e l t s . 

A ndr e a l e p i s h e d e i  has been iden t i f ied by the author from the U s t - S pokoinaya Forma ­

t ian of the P ioneer I s l and o f  S evernaya Z emlya together with T h . marg i n a t u s ,  L .  m a r ­

t in s s a n i ,  a heteros tracan , a n  anaspid and a n  acanthod i an o f  Camp h a n o h u s  sande l e n s i s  

type , and from the Long Quarry Beds , Capel Horeb Main Quarry , South Wa l e s , together 

with Th . parviden s ? , Cyathaspididae gen . et sp . ind . , Na s t a l e p i s  s t r i a t a  and Camp h a n ­

o h u s  s a n d e l e n s i s . W .  Gro s s  ( 1 9 6 8b )  descr ibed A n dr e a l e p i s  h e d e i  from t h e  Upper Hemse 

Beds of Got l and . According to V .  Karat a j u te -Tal imaa ( KoccoBoA , KapaT aroTe-TanHMaa ,  1 9 7 7 )  

A .  h e d e i  occurs in North T iman , together with T h . marg i n a t u s ,  L .  ma r t i n s s a n i ,  P .  e l e­

gans, etc . in the Ve l ikore t skaya Formation , correlated in recent paper with the upper 

part of the Paad l a  S tage of the East Baltic . 

The T h e l a du s  s c u l p t i l i s  Z one ( F i g . 2 )  i s  rather d i s t inct in the Upper Lud low and 

lowermes t  Downton . The zone occupies the who le Kures saare S tage , and extends into the 

Äigu Beds o f  the Kaugatuma S tage . v .  Karat a j ute-Tal imaa ( in raAnHTe , Yno c T , 1 9 7 4 )  for 

the f ir s t  t ime d i s t ingu i shed this zone in Latvia in the sect ion o f  the Kolka-4 bor ing 

at the base of the Mini j a Beds . Later on , however , she has not ment ioned the z one . But , 

as Th . s c u lp t i l i s  appears in many borings at the s ame leve l and i s  abundant , it i s  

worth u s ing thi s the lodont a s  a n  index- spec i e s . The max imum thickne s s  of the strata oc­

cupied by the z one i s  known in the P av i losta boring , Latv i a , ( more than 1 5 5 m ) . North­

wards the thickne s s  decreas e s . In the lower part of the z one the f i sh a s s emb lage i s  

very var i ab l e  and abundant . Almost a t  the s ame level with T h . s c u lp t i l i s  appear i n  ühe­

saare boring the l odont s T h .  t r a quai r i ,  L a ga n i a  c u n e a t a  and L .  l u d l a w i e n s i s . In the 

lowermes t  part o f  the z one in the Sakla bor ing appear s Ka t a p a r u s  t r i c a v u s ,  and in Varb ­

la- 502 boring L a ga n i a  c u n e a t a . Scales o f  an acanthod i an wh ich may belong e i ther to 

Camp h a n o h u s  h a pp e i  or Pa r a c a n t h a d e s  p a r o s u s  ( see Gros s ,  1 9 7 1 ) have been found i n  many 

bor ings . S omewhat h igher occur s T h . adm i r ab i l i s . A number of forms , such as Cyathaspi­

dinae ( A r c he g a n a sp i a ? )  sp . , Osteostrac i gen . e t  sp . ind . , Na s t a l e p i s  s t r i a t a  and Gam-
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p h o n c h u s  s a n d e l- e n s i s  r ange into the T h e l- o d1,1. s s c u l p t i l- i s  Z one from the pre c ed ing one . 

More character i s t i c  of the z one are T h . s c u l p t i l- i s� Th . a dm i ra b i l i s .  L .  l u d l o w i e n s i s  

and the acanthod ian 

can t h o de s  p o ro s u s ) .  

the se forms ( except 

( up to 6 9 . 6  m thick 

Th . s c u l p t i l i s  has 

o f  the uncertain sys tematic posit ian ( Gomp h o n c h u s  hopp e i  or Pora ­

The lower boundary o f  the zone can be def ined by the appearance o f  

Th . adm i r a b i l i s ) . There i s  a n  interva l before the succeed ing z one 

in the P av i losta bor ing ) , poor in the character i s t i c  vertebrates . 

been f ound in depo s i t s  of a l l  f a c i e s  belts o f  the Baltic bas in ex-

cept the depr e s s ian one . !t is e s pe c i a l ly num€rou s in the f irst two nearshore b e lt s . In 

the other regions of the E a s t  Baltic T h e l o du s  s c u lp t i l i s  has been found in the upper 

part o f  t0e Upper Lud low Pageg i a i  Formation and at the base o f  the Hin i j a  Formation , 

Downton o f  Lithuania (Virba l i s  bor ing , depth 8 4 3 . 6  m ) , and La tvia ( Kolka- 4 , depth 

3 3 6 . 5 - 3 3 8 . 6  m; Engur e , depth 4 6 8 . 5 - 4 7 1 . 5  m )  see KapaTa�Te-TanHMaa , 1 9 7 8 ;  i t  is also 

known from bor ings Sutkai- 8 9 , depth 8 3 9 . 7 - 8 7 5 . 1  m ,  and Jurbarka s - 3 6 ,  depth 1 03 4 . 0-

1 0 6 2 . 1 ?  m ( Karata j üte-Ta l imaa , per s . comnt . ) . The s c a l e s  of T h . s c u lp t i l i s  have been 

d i scovered by the author a l so from the Upper Ludlow of the Kunko i a i  section ( depth 

1 0 5 5 . 1  m)  L i thuania , and f rom the Demid Beds ( Downton ) of the Mikha i lovsk sect ion , We s t  

Ura ls . Gro s s  ( 1 9 6 7 )  noted T h . s c u lp t i l i s  from Rams�s a  Bed s , S outh Sweden . 

V .  Karataj üte-T a l imaa ( KapaTa�Te-TanHMaa , 1 9 7 8 )  d i s t ingu i shed an a s s emb lage with 

Logan i a  l u d l o wi e n s i s  for the Early Downton o f  Europe�n biogeographical provinc e . This 

a s s emb lage i s  character i s t i c  o f  the Lower Downton o f  Britain . However , the first f inds 

of Logan i a  t u d l o t.Ji e n s i s  are recorded from the Lower \'lenlock ( Turner , 1 9 7 3 ) . Evidently , 

in the Wen lock and Lud low o f  We l sh Borderl and , a number of L o gan i a - spec i e s  occur ( see 

F ig . 2 ) . Th i s  i s  conf irmed by f inds o f  L .  mar t i n s s o n i  in the Mor t imer For e s t  outcrop 

area , lUddle E l ton i an ( s ee above ) and L o g a n i a  sp . B in the Sunnyh i l l  Quarry , Upper 

Bringewood ian . S c a l e s  s im i l ar to tho s e  o f  L o ga n i a  sp . B and L .  Z u d l o wi e n s i s  ( but not 

ident i c a l  with the latt�r one s ) have been found from the uppermost beds o f  the Samo i lo­

vich Format ion or the lowerme s t  beds o i  the Ust-Spoko inaya Format ion o f  S evernaya Z em­

lya ( co l lections o f  V .  Karataj üte-Tal imaa ) . F ive scales o f  L o g an i a  l u d l o w i e n s i s  have 

been f ound on Got l and Käl l stede loc a l i ty in the Eke Bed s , together with cora l s . I n  the 

Kure s s aare Formation of E s ton i a , upper part o f  the Pageg i a i  Formation of L i thuan ia and 

Latvia , a l s o  in bou lders of North German lowland L .  tud l o w i e n s i s  i s  rare , and so it i s  

d i f f icult to u s e  thi s the lodont as a n  index-spec i e s . 

The No s t o Z epi s  gr a c i l i s  Z one i s  approx imately equivalent to the upper h a l f  o f  the 

Kaugatuma Stage ( F ig . 2 ) . The acanthodians are espec i a l ly character i s t i c  of the zone . 

Rare specimens o f  T h e l o d u s  p a r v i de n s  occur together with No s t o l e p i s  gra c i l i s .  N .  s t r i a ­

t a .  and Gomp h o n c h u s  s a n de l e n s i s . In the ühe s aare and Vents p i l s  bbr ings T h . t r a q u a i r i .  

Ka t op or u a  t r i c a v u s .  heterostracans T o l yp e l e p i s  u n du l a t a  and S t r o s i p h e r u s  i n de n t a t u a  ap­

pear at this l eve l . No s t o l ep i s  gra c i l i s  r ange s into the succeeding z one s . This acantho­

dian occurs in the first four f ac i a l  b e l t s . 

The vertical d i s tr ibution of S i lur ian acanthodians in the North and Central East 

Ba ltic shows , that bes ides the iodonts s ome representatives of th i s  group may be we l l  

used f o r  b i o strat igraph i c a l  purpo s e s . They are espec i a l ly valuable for the lower part 

of the Downton where the the l odonts and other vertebrates are rare . W. Gros s , V .  Kara­

tajüte-Tal imaa and S .  Turner · have ind icated in the ir papers a Downton level r i ch in 

acanthod ians . This  leve l , by author , correspond s in Latv i a  and Lithuan ia to the upper 

part of the Hin i j a  and lm'l'er part o f  the Jüra Beds , in Br itain partly to fio ldgate s and­

stones contain ing only ac anthod i an s . For the middle part o f  the Baltic Downton V .  Kara­

tajüte-Ta l imaa ( KapaTaroTe-?anHMaa , 1 9 7 8 )  d i s t ingui shed an a s s emb l age with Ka t op o r u s  

t r i c a v u s . However , f inds o f  K .  t r i c a v u s  a r e  so r a r e  that i t  i s  hardly pos s ib l e  t o  u s e  

this the lodont as a z o n a l  s pe c ie s . 
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The Po ra ca n t h o d e s pu n c tctus Zone ( F ig . 2 )  corr e sponds to the uppermos t  beds of the 

Kaugatuma and to the greater part o f  the ühe s aare S tage . The estab l i s hment o f  the lower 

boundary of the z one is somet imes comp l i cated , as  it is not a lways easy to t e l l  the 

d i f f erence between P o r a c an t ho d e s p u n c t a t u s  and �he acanthcd i an of uncertain sys tematic 

po s i t ion ( Po r a c a n t ho de s  p o r o s u s  or Gomp h o n c h u s  hopp e i ) .  The s trata at the d epth of 

3 2 5 . 2 - 2 7 6 . 2 m o f  the Ventsp i l s  bor ing , and at the depth of 2 ü5 . 9 ( ? ) - 1 6 1  . G m o f  the 

Kolka- 5 4  boring repr e s ent the z one entirely . The index-species ranges into the succeed­

ing z one . The z one i s  char acter i z ed by a very var iable and r ich vertebrate a s s emb lage . 

I t  inc lude s , on the one hand , spe c i c s , wh ich occur in the Kure s s aare S tage , and on the 

other hand specie s ,  r ang ing into the Devonian . Thus , bcginn ing with the Leo t ime in E s ­

tonia , the a s s emblage with Por . p u n c t a t u s  inc ludes G o n i p o r u s  a l a t u s ,  Gomp h o n c hu s hop ­

p e i ,· L o p h o s t e u s  s up e r b u s. and Ty l o du s  de l t o i de s .  I n  the uppermos t  part o f  the z one a l l  

t h e  T h e l a d u s  spec i e s  d i s appear . Pora c a n t hode s p u n c t a t u s  h a s  been found from the depo­

s i t s  o f  l agoon , shoal and open she l f  f a c i a l  belts . 

The z one evidently corresponds to the upper part of the Ka t o p o ru s  t r i c a v u s  a s s em­

b lage leve l d i s t ingu i shed by V .  Karataj üte-T a l imaa ( KapaTaiDTe-TanHMaa , 1 9 7 8 ) . 

The Ka t opo r u s  t im a n i c u s  Z one occur s i n  the Upper Downton of Latvia ( F i g . 2 )  and 

North T iman . I t  correspond s to the Ka t o p o r u s  l i t hu a n i c u s  Z one of Li thuan i a , e s t ab l i shed 

by V .  Kar at a j ü te-Ta l imaa ( KapaTaiDTe-TanHMaa , 1 9 7 8 ) . The author of the present paper has 

iden t i f i ed s c a l e s  of K .  t iman i c u s  from four s amples of the Ventsp i l s  bor ing ( depth 

2 7 6 . 2 - 2 6 9 . 5  m ) , and from the Kolka - 5 4  boring ( depth 1 6 1 . 6 - 1 5 8 . 3 ?  m ) . Z onal a s s emb lage 

contains b e s ides the index - s pecies a sma l l  number of thelodont s c a le s , fr agment s of he­

terostracans , numerous acanthod i an s c a l e s  and remains of osteichthyid L o p h o s t e u s  s u p e r ­

b u s ,  and s c e letal f ragments o f  Ty l o du s  de l t o i de s .  They a r e  a l l  known from the preceding 

Poracan t ho de s  p u n c t a t u s  Z one . Ka t op o r u s  t i man i c u s  and as soc iated spec ies have been found 

from depo s i t s  of l agoon , shoal and open- s h e l f  belts . 

Ver t i c a l  d i s tr ibution of L o g a n i a  kumm e r o w i , d i s t ingu i shed by W .  Gros s  ( 1 9 6 7 )  as  

zonal spec ies for the a s s emb l age laeking T h e l a du s  p ar v i de n s ,  i s  not fully known . V.  Ka­

rata j üte- T a l imaa ( s e e  raRnH T e , Yno c T , 1 9 7 4 ) ident i f ied from the Kolka-4 bor ing together 

with Ka t op o r u s  sp . ( ?  l i t hu a n i c u s ) a l s o  L o g a n i a  kumm e r o w i  ? and Tra q u a i ra s p i s  sp . ind . 

The f i r s t  one o f  the s e  three spec i e s  occur s somewhat lower in the sect ion . V .  Karata­

j üte-Tal imaa ( KapaTaiDTe - T anHMaa , 1 9 7 8 )  changed in the Kolka- 4 boring the ident i f i cat i on 

of the L o ga n i a  kumm e r o w i  ? to L .  b o r e a l i s  ? and noted ( p . 1 8ü )  that some s c a l e s  of L o ­

g a n i a  b o r e a l i s  ? i n  the number and s i z e  o f  later a l  spines are r emi n i s c ent t o  the scales 

o f  L .  kumm e r o w i . In the N ida and S ton i �k i a i  bor ing s , Lithuan i a , L .  kumm e r o w i  appear s 

ear l ier than K .  l i t hu a n i c u s . According to the data from the Vent s p i l s  boring , two type s 

o f  L o g a n i a  s c a l e s  can a l s o  be d i s t ingui s hed , and L .  kumm e ro w i  occurs b igher the mono­

l i thic s c a l e s  o f  K. t im a n i c u s . By S .  Turner ( 1 9 7 3 , p . 5 6 6 )  the G o n i p o ru s  - Ka t o p o r u s 

a s s emblage , containing L .  k u mm e rowi , i s  d i s tr ibuted in cong lomerate s of the Upper Red 

Downton Group . H igher , in the " P sammo s teus " Lime s tone s  Group this f auna is associated 

with Tra q u a i r a sp i s  p o c o c k i . Evidently , we are deal ing v1ith two spec i e s  of L o g a n i a : ( 1 ) 

L o g a n i a  c u n e a t a ,  whi ch i s  of wide vertical d i str ibution ( r anging from the Kur e s s aare 

Stage into the lowermes t  beds o f  the T i l �� S tage ) and ( 2 )  L o g a n i a  kumm e ro w i  with a l i ­

mited strat igraph i c a l  d i s tr ibu t i on ( from the uppermos t  beds of the ühe saare Stage u p  to 

the lowermes t  beds of the T i l �e S t age inc l . ) . As b i o z ones of L .  kumm e r o w i ,  K .  t iman i c u s  

and K .  l i t h uan i c u s  po s s ibly coincide , b u t  K .  t iman i c u s  i s  geograph i c a l ly mor e wide­

spread ( North T iman , Latv i a , evidently also in Britain , see Turner , 1 9 7 3 , F i g . 7 c ) , the 

last has been cho sen as an index- spec ies . As to L o g a n i a  b o r e a l i s  ? ind i c ated by Ka­

rataj üte-Ta l imaa ( KapaTaiDTe-TanHMaa , 1 9 7 8 ) , i t  mu s t  be con s idered as j un ior synonym of 

L . c u n e a t a . 
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The Tra q u a i r a sp i s  Z one has been d i s t ingu i shed in the Upper Downton . by E .  White 

( 1 9 50 ) . In  the Vent s p i l s  bor ing Traqua i r a sp i s  sp . ,  T e s s erasp i s  ? sp . and Turini a  pag e i  

are a s s o c iated with L o g a n i a  c u n e a t a ,  L .  kumm e r o w i ,  Gon i p o r u s  a Z a t u s ,  etc . , the S i lur i an 

forms of pr eced ing z one . The Traq u a i r a s p i s  Z one has no'.: been comp l etely s tudied by the 

author s o far . 

Fac i e s  and cyc l i c  d i s tr i bution of vertebrates 

The f a c i e s  d i str ibution o f  S i lurian ver�ebrate s  i s  rather wide . The ma j or ity of 

spe c i e s  has been found from lagoon , shoal and open-she l f  depo s i t s , but some of them 

/Ph l e b o l e p i s  e l e � c n s ,  L o ga n i a  sp . ind . , T h e l a du s  p a r v i de n s ,  T h . s c u lp t i l i s ,  T h . a dmi r a ­

b i l i s ,  Cyathaspidinae ( A r c h e g o n a s p i s  ? )  sp . , No s t o l e p i s  c t r i a t a ,  N .  gra c i l i s ,  Gomp h o n ­

c h u s  s a nde l e n s i s ,  A n dr e o l ep i s  h e de i /  a l s o  from the s lope f a c i e s  b e l t  which increases 

the correlative value of the s e  vertebrate s .  I t  mu s t  be taken into account that from the 

Late Downton s lope f a c i e s  we have a sma l l  number of s amp l e s . Thus , data on the d i s tr i ­

but ion o f  some spe c i e s  ar e incomp l et e ,  e .  g .  those of the Poracan t h o de s  p u n c t a t u s  Z one . 

And so i s  the c a s e  with the a s s emb lage of the A n dr e o l e p i s  h e d e i  Z one ( l agoon depos i t s  

corr esponding to t h e  latter are n o t  known ) . 

The compar i s on o f  the environmental changes dur ing the S i lurian in E s tonia ( s ee 

di agram by 3aHacTo et a l . ,  1 9 7 8 )  with the vert i c a l  d i s tr ibut ion of vertebrates has re­

vealed an intere s t ing coincidence between the appe arance of many new genera and spec ies 

and tran s gr e s s ions of higher r ank . This coinc idence i s  espec i a l ly c l ear by the max imum 

phas e  of Lud low transgre s s ion during the Uduvere t ime when f i r s t  e l ements of a new , 

Downton v·ertebrate f auna appcar . The next transgre s s ion of a higher rank took place in 

the Downton in the Kaugatuma t ime . This transgr e s s ion i s  connected with the appe arance 

of vertebrates r anging into the Devon i an . The data from the vlenlock are mor e l imited , 

particularly from i t s  lower part . But the appearance of L o g a n i a  ma r t i n s s o n i  in the 

Early Viita ( Late Wen lock ) and Ph l e b o l e p i s  e l e g a n s  in Late S auvere (Early Lud low )  t ime 

seem tv con f i rm this rule . As to L .  t a i t i ,  it might appear even dur ing an ear l i er 

transgr e s s ion in the Late Llandovery or E ar ly Wen lock . I t  mu s t  be kept in mind that i t  

i s  n o t  a lways po s s ib l e  to f ix exactly t h e  f i r s t  appearance of a new vertebr ate spec ies 

in transgr e s s ive deep-water rock where scales are highly scattered (MRpcc , 3AHacTo , 

1 9 7 8 ) . G .  Lindberg ( naH�6epr , 1 9 7 8 , p .  1 9 ) wr ite s about the inf luence of the change of 

pha s e s  o f  tran s gr e s s ion and regre s s ion on the evo lution of fish and f i sh - l ike an ima l s  

as follows : " We have a f u l l  r ight to cons ider a sudden transgr e s s ion after a long 

lower ing o f  the ocean l eve l as  one of pos s ib l e  reasons for the existence of stages in 

the deve lopment o f  organ ic wor ld " . Recently it has been demon s trated that extens ive 

transgr e s s ions in the S i lur i an have been caused by f luctuations of the leve l of the 

wor l d  ocean ( s e e  AHTOWKHHa e t  a l . ,  1 9 7 6 ) . Thus , i f  G .  Lindberg ' s  presumption i s  v a l id , 

the appear ance o f  new contempor ary vertebrate genera and spe c i e s  mu st have taken place 

in vast territor i e s . 

I thank Dr . E .  Kur ik for d i s c u s s ions and Dr . V .  Vi ir a , M .  Pärnamäe and P .  Männik 

for the specimens of agnathans and fish d i s covered among conodonts from E s ton ia and Se­

vernaya Z emlya . 
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ЗОНЫ БЕРТЕБРАТ В СИЛУРЕ ПРИБАЛТИКИ 

т. Мярсс 

Для выяснения nоследовательности и nредела расnространения видов бесчелюстных и 

рыб в силуре и силуре - нижнем девоне Северной и Центральной Прибалтики с большой де­

тальностью оnробовались разрезы 1 7  буровых скважин /рис. 1/. Начиная с яагарахуского 

горизонта, нижнего венлака до тильжеского горизонта нижнего девона установлено 9 зон 

nозвоночных. Нижние границы зон оnределены по первому nоявлению вида - индекса. 

Самая нижная , зона Logania taiti соответствует маазиским /без основания/ и тага­

вереским слоям яагарахуского горизонта Эстонии /рис. 2/. Зона Logania marti1:� ·Jni охва­

тывает роотсикюлаский горизонт и саувереские слuи лаадлаского / за исключением верхов 

этих слоев/ . Зона Гh �еЬо lepis е �egans зан,иl)-lает 1 вероятно 1 верхи саувереrких 1 химмистес­

:<-:tiе и нv.::>ы удувереских слоев nаадлаского горизонта. Зона 1\nclreo т epi s (;ede i выдел­

яется в удувереских слоях /без низов/ nаадлаского горизонта. Зона TJz,, �odu:; scu �р .' i l-i;.; 

о::ватывает весь курессаареский и большую часть эйгуских слоев кdугатумаского горизонта. 

Зона Nostolepis gracilis выделена в верхах эйгускнх и в лыоских /за исключением самых 

верхов/ слоев каугатумаского горизонта. Зона Poгacanthodes pitnctatus охватывает верхи 

каугатумаского и большую часть охесаареского /без верхов/ горизонтов. Зону Katoporus 

timan1:cus можно выделить в верхах охесаареского горизонта. · , .. ,,,,,ц;>ai'pi8 sp. /зона Tra­

quairaspis sp. / оnределено в разрезе скв. Вентсnилс в низцх тильжеского горизонта. В 
nолном объеме она не изучалась. 

Большинство видов силурийских вертебрат связано с лагунными, отмельными и открыто-

шельфовыми отложениями. Некоторые виды найдены и из отложении склонавой зоны. Однако , 

необходимо иметь в виду, что в верхнем даунтоне мы не имеем отложений склонавой зоны, а 

в лудлове /в удувереских слоях/ - лагунной зоны, и nоэтому данные о фаци."lльном расnр-=­

делении некоторых видов не nолны. 
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