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Abstract. - Ordovician bryozoans from erratic boulders of Poland are described.
They represent three orders: Cyclostomata, Trepostomata and Cryptostomata. 10 fa
milies, 22 genera and 34 species have been identified. Out of these , 1 genus, 1 su b
genus and 10 species are new to scie nce. The age and the stratigraphic and geo-

graphical distribution of the forms under conside rat ion are discussed .

INTRODUCTION

The bryozoans here described have been etched out from Ordovi
cian erratic boulders, collected at various localities in Poland. The boul
ders are part of a rich collection of Ordovician erratics in the possession
of Professor Roman Kozlowski. Some of them, besides bryozoans, also
contain many other groups of animals.

Work on the present paper was started by the writer in 1957 at the
Palaeozoological Laboratory of the Polish Academy of Sciences, under
the guidance of Professor Kozlowski , to whom she conveys her warm
est thanks for the kind loan of the material, the numerous valuable
suggestions and help furnished in the course of frequent talks and dis
cussions.

The writer also feels indebted to the following persons: Dr. G. G.
Astrova, Dr. I. P. Morozova and Dr. N. A. Shishova of the Palaeontolo
gical Institute of the USSR. Academy of Sciences in Moscow, offered
a generous hospitality in December 1961, examined the writer's collec
tion of Ordovician bryozoans and made many helpful suggestions. Prof.
V. P. Nekhoroshev and Dr. E. A. Modzalevskaya of the VSEGEI Insti
tute at Leningrad have shown a great interest in the writer's material
and made valuable suggestions. Dr. R. Mannil of the Geological Insti
tute of the Estonian Academy of Sciences at Tallinn, facilitated the
examination of the rich collections of Estonian bryozoans, studied by
him, and made valuable criticism of the writer's description of the Po
lish forms. Dr. I. R. P. Phillips-Ross of the State Geological Survey



348 MARIA KIEPURA

Division of Ur ban a, 111. , and Dr. N. Spjeldnaes of the Geological Insti
tute of the Osl o Univer sity, made most helpful suggestions on taxo
nomic assignme nts and kindly loan ed some r eference books.

All the drawings we re made by Mrs. K. Budzynsk a from the writer' s
pencil sketches ; the photographs we re taken by Miss L . Luszcz ewska.
Mr s. J . Humnicka kindly t ranslated the paper into English.

Th e here described colle ction of bryozoans from the Ordovician er ra
ti c boulder s of Poland is housed at the Palaeozoolo gic al Laboratory of
the Poli sh Academy of Sciences in Wa rsaw, registered under the num
ber Br . O. 1.

MAT ER IA L

All the bryozoans prep ar ed fro m the Ordovician erratics of Poland
are si licified, but the sili cification process has not caused any im por 
tant st r uct ur al deformation s. Nev er theless the specimens are extremely
fragi le and cannot be used for the prep arati on of thin slides.

The assemblage of Ordovician bryozoans displays ra ther strong
taxonom ic diff er entiation. It contains representatives of three or de rs,
i.e. Cr ypt ostom ata (18 species), Cyclostomata (12 species), and Trepo
sto mata (onl y 4 species) . A total of 34 species has been ident if ied be
longing to 22 ge nera . Th e number of spe cimens from each particular
species is on the who le rather limited. Rhinidict ya ex serta (Eich wald) ,
Pach ydict ya bi'furcata (Hall ), Gl au conom ell a plumula (Wiman) are nu
meri ca lly the most ab unda nt, as we ll as the genus Corynotrypa which
is r epresented by the greatest number of spec ies . Som e spec ies are re
presented by sin gl e fragme nts of zoaria, e.g. Stellipora v esicu losa Mo
dzal evsk aya , A rt hrostyloecia nitida Bassler , Sceptrop ora spinosa n.sp. ,
Ptilodict ya gladiola Billings.

Most of these specimens are fragments varying in size. Th e zoar ia
ca n be incrusting (Ceram oporella , Crepipora), r eticulated (Ph ylloporina,
Fenestella , Semicoscinium) , t hi n-branched (A rthrost yloecia , Hemine
m atopora, Nematopora) and thick-br anched (Bythopora , Enallopora,
Gla uconomell a), also bifo liate (Ptilodict ya , Rhinidk t ya , Pach ydictya) .
Some forms occur as sing le, mo stl y detached zooecia (Cor ynotryp:L) or as
loose segments of colonies (Arthrost yloecia, S cep tropora).

The bryozoans here describ ed have been etched from se ven erratic
boulders (numbered: 0.12, 0.17, 0.124 , 0.204, 0.233 , 0.268, 0.29 8), collec
ted from t he fo llowing five localit ies in Poland : Zb6jno, Wielki Kack,
Wyszog rod, Mochty and Ustka . All the specim ens were etched by treat
ment in HCI , w ith the exception of those from boulder 0.17, which was
complet ely sili cified and therefore treated in hydrofluoric ac id ; this
acid, however, had no t attacked the siliciferous specimens of Bryozoa .

Th e following are brief lithological and faunal characteristics of the
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particular boulders under consideration, kindly supplied by Professor
Kozlowski.

Boulder 0.12, Zb6jno (prov. of Olsztyn). Baltic light-cre am coloured limest one ,
with limonitized r adiolarians and few bryozoans, the latter con ta in ing one iden
tified representative of Cyclost om ata an d one of Cryptost om ata .

Boulder 0.17, Wi elki K ack (prov. of Gd ansk ). Extremely compact limestone
of the Ba lt ic type (Os ts eekalk), nearly completely sil ici fi ed, consi sting m ainly of
silicified fragments of va ri ou s organisms suc h as bryozoans, ostr acods, brac hio
po ds , spong es (Ast raeospongidae) , y ie lding also scolecodonts and Gr a ptolithina
(Acanthog raptus sp.). The bryozoans a re represented by 14 species; 7 be long to
Cyclosto mata, and 7 to Cr yptost om ata . Th ey a re character ized by sat is fa ctory
preservation and fa ir ly large num ber.

Boulder 0.124, Wyszogrod (pr ov . of Warsaw ). L ight- grey, fine-grained lim e
stone, con taining silicifi ed remains of bryozoans and Graptolit hi na (Deridroidea,
?D idymogr aptus sp. ). Within the po orly preserved bryozoans, only one species of
Cyclostomata has been iden ti fi ed.

Boulder 0.204, Mochty (p rov. of War saw). Cream- coloured , extremely fi ne
gr a ine d limestone with numerous or ganic fra gments of bryoz oa ns, brachiopods ,
tet ra cor al s, tabulates, but witho ut graptoli tes. The bryozoans w it h 21 species
come fir st as regards num ber of species; of the se 4 belong to Cyclost om ata , 4 t o
T repost om ata and 13 to Cryptost om a ta . The specim ens are rather numerous, but
in a somewhat worse st ate of pre se rvation than those from boulder 0.17 (Wiel 
ki K ack ).

Boulder 0.233, Mochty (prov. of War saw). Baltic lime stone with scarce bryo
zoans, conodonts, Gr a ptoli thina (Or thograpt us gracili s (Roe mer)) and Corn uUt es sp.
F our bryozoan species have been id entified all be longin g to Cyclost om at a .

Eo ulder 0.268, Mochty (prov. of Warsaw). Grey , m edium-gr ai ned organogenic
limestone containing sililcifi ed bryozoans, br achiopods, ost racods. trilobites, but
w ithout gr aptoli tes. Two bryozoan species have been determined: 1 be longing t o
Cyclostomata , 1 to Cryptcisto mata.

Boulder 0.298, Ust ka (prov. of K oszali n). Extrem el y fine-grained li mestone ,
resembling the Balt ic ty pe , con taining silicifie d bryozoans and indete rminate
fragments of Graptolithin a (Dendro idea) . The b ryozoan remains are sca r ce and
poorl y preserved. One species only has been identified and as signed to the Crypto
stomata.

In table 1 are listed the bryozoan sp ecies yielded by the seven boul
ders here considered. The bryozoan fauna in each of these boulders con
tained quite different assemblages. E.g. of 14 species fu rnished by boul
der 0.17, and of 21 species furnished by boulder 0.204 , only 4 species
are common to both (Ceramoporella distincta Ulrich, Enallopora exigua
Ulrich, Nematopora sublineata Mannil , Sceptropora facula Ulrich). Th e
presence of representatives of other animal groups to a certain extent
confirms that each of these boulders contains a distinctly differentia
t ed faunal assemblage. Boulder 0.17 from Wi elki Kack is the most fossi
liferous one and differs in that respect from the remaining boulders.

With regard to the age of the boulders, it should be stressed that
boulder 0.233 with Orthograptus gracilis (Roemer) is , most probably,
from the middle part of the Upper Ordovician. Boulders 0.12, 0.17 and
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T a b l e 1

Bryozoan species from Ordov ician erratic boulders of P olan d

I ---:~~
Zb6j- Wiel- Wy- Mochty

bo ulder ki szo- Ustka
noI Species 0.12 Kack gr6d

0.204 1 0.233 10.268
0.298

0.17 0.124
I

I
I

II Cyclostomata I

!c or ynot r y pa (Corynot rypa) cana- Idensis (Whiteaves) . . . - + - - - - - !IC. (Corynotrypa) d iss imil is (Vine ) - + - - - - - I
I

Ic. (Corynotrypa) i n f lata (Hall) - + -- - + - -

I
C. (Corynotrypa) bassler i n . sp . - + - - + - -
C. (Corynotrypa) gibbosa n. sp . - - - - + - -
C. (D ental i t r y pa) bidens n.sp , - + - - + -

I
- i

Flabellotrypa rugulosa Ba ssler - + - - - - - i
Ceramoporella distincta Ulrich + + - + - + -
C. interporosa Ul r ich - - + - - - -
Cr epipora simulans Ulrich -- - - + - - -
C. schmidti Bassl er - - - + - - -
C. cf . sol ida Ulrich - - -- + - - -

Trepostomata IB yt hopor a cf. subgracil is (Ul r ich) - - - + - - -
Or bipor a m inima n .sp . - - - + - - -
Stellipora vesiculosa Modzalev-

sk aya - - - + - - -
Hal l opor a dumalis (Ul rich) - - - + - - -

I
Cryptostomata

Phyllopori na sublaxa Ulrich - - - + - - -
Chasmatopor a sp. - i - - + - - -
Conphyllopori na mochtyensis n.sp . - - - + - - -
F ene st ella v istulensis n.sp , - - I - + - - - I
Enal l op ora exigua (Ulrich) + + - + - - - i
Sem i cosci n i um ordovicium n.sp. - - - - - + -
Arthrostyloecia n it ida Bassler - + - - - - -
G la uconome lla plumula (Wi man) - - - + - - +
H em i ne m atopo ra? virginiana Bas- I

sle r - - - + - - - i
i

H. Tassi n. sp . - - - + I - - - I
N ematopora subl ineata Manni! - + - + I - - -
Sceptropora f acu la Ul ri ch - + - + - - -
S. florida n.sp, - - - + - - -
S. spinosa n .sp. - + - - - - -
Ptilodictya glad iola Bill ings - + - - - - -
Rhinidictya exserta (Eichwald) - - - + - - -
Pachydictya bifurcata (Hall) - - - + - - -
IP. elegans Ulrich - + - - - - -

+ present, - absent
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li thological characters and are probably of the same age. The age of
0.298 did not yield this index graptolite form , but display analogous
boulders 0.124, 0.204 and 0.268 has not yet been accurately determined,
since they lack index graptolites. Neither can their age be closely de
ter mined on the bryozoan fauna they yielded, since the species that
have been ident ified are not good index fossils, and may be referred
both to the Middle and the Upper Ordovician. For example, in boulder
0.204, whi ch supplied the greatest number of bryozoan species, there
are 27 per cent of Upper Ordovician forms (Crep£pora d. solida Ulrich,
Stellipora vesiculosa Modzal evskaya, Glauconomella plumula (Wiman),
Nematopora sublineata Mannil, Sceptropora facula Ulrich, Pachydictya
bifurcata (Hall)), and approx . 18 per cent of Middle Ordovician forms
(Crepipora schmidti Bassler, Bythopora d . subgracilis Ulrich, Hallopora
duma lis (Ulrich), Heminema topora? v irg iniana Bassler). Another 18 per
cent are spe cies r ecorded both from the Middle and the Upper Ordovi
cian (Ceramoporella distincta Ulrich, Crepipora simulans Ulrich, Enal
lopora exigua (Ulrich), Rhinidictya exserta (Eichwald)) , and 4 per cent
ar e Lower and Middle Ordovician species (Phylloporina sublaxa Ulrich).
The remaining approx. 32 per cent are species described as new or
specifically indeterminate (Orbipora m inima n. sp., Chasmatopora sp. ,
Conphylloporina mochtyensis n. sp. , Fenestella vistulensis n. sp ., Hemune
matopora rossi n. sp ., S ceptropora florida n. sp.) .

Boulder 0.17 from Wielki Kack is somewhat different in this respect.
Its predominant species are known both from the Middle and Upper Or
dovician (Corynotrypa (Corynotrypa) inflata (Hall), Ceramoporella dis
tincta Ulrich, Enallopora exiqua (Ulrich), Pachydictya elegans Ulrich),
and they constitute 30 per cent of the bryozoans obtained from this boul
der. Middle Ordovician species represent 15 per cent of all bryozoans (C.
(Corynotrypa) canadensis (Whiteaves) , Arthrostyloecia nitida Bassler
and the Upper Ordovician ones (C. (Corynotrypa) dissimilis (Vine), Scep
t ropora facula Ulrich, Ptilodictya gladiola Billings) - represent each
slightly over 23 per cent of the bryozoans from this boulder, while the
remaini ng 32 per cent belong to new species (C. (Corynotrypa) bassleri
n . sp., C. (Dentalitrypa) bidens n. sp. , Flabellotrypa rugulosa Bassler,
Sceptropora spinosa n. sp.) or could not be identified with any certainty.

The other boulders under consideration contain very few bryozoan
species which cannot be regarded as reliable age markers.

ON THE AGE OF STUDIED BRYOZOANS

Age determination of faunal assemblages yielded by erratic boulders
always presents considerable obstacles. The Polish Ordovician erratic
r eliable evidence for an accurate stratigraphic assignment of the fossils
boulders from the Baltic-Scandinavian province do not furnish perfectly
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they contain. On the basis, in th e first place, of bryozoan material , and
.of stratigraphic anologies, we can only refer the boulders here consi
dered to the Middle and Upper Or dovician.

The stratigraphic distribution of the bryozoans here discussed has
been based on information available on the Or dovician bryozoans from
the U. S. S. R. (chiefly Estonia) , Sweden, United States of America, and
Canada, r egions that had furn ished many bryozoan spe cies no w obtain ed
from the erratic boulders of Poland.

As has already been mention ed above, the bryozoan spe cies identified
in the er rati c boulders of Poland, are reasonably r eferable to th e Middle
and Upper Ordovician (table 2). An exception here is the sp ec ies Phyl
loporina su blax a Ulrich, which was describ ed by Ul rich (1890a) from the
Lower Ordovician of the U. S. A.

Som e sp eci es identifi ed by th e pres ent writer are known from the
Middle a nd Upper Ordovician beds of the U. S. .S. R. (chi efl y Estonia) ,
U.S.A., Canad a (Ottawa, Quebec, Anticosti), and from the Upper Or
dovician of Sweden (erratic bryozoans fr om Ojle Myr) . Many species here
described occur in the Middle and Up per Ordovician beds of Estonia. Th e
abun dant and stro ngly differ en tia ted bryozoan fa una of that country was
first descr ib ed by Eichwald (1825, 1860) an d Dybowski (1877) . In mo re
recent t imes, it has been worked out by Ba ssl er (1911b) , Toots (1952) ,
Modzalevsk aya (1953, 1955) , and Mannil (1958, 1959 , 1960) . Among the
Middle Ordovician species that are re cor ded both from Estonia and
from the Polish boulders, are : Crep ip ora schmid ti Bassler , B ythopora
d. su bgracilis (Ulrich), Hall op ora dum alis (Ulrich), Enallopora exigua
(Ulrich) and Rhinidict ya exsert a (Eichwald). Upper Ordovician species
in common are : Cor ynotry pa (Cor ynotrypa) dissimilis (Vine), C. (Cory
notrypa) inflata (Hall) , Stellipora vesiculosa Modzalev skaya, Glauco
nomella plumula (Wiman), Nematopora sublineata Mannil, Sceptropo
ra fa cula Ulrich , Ptil odict y a gladiola Bill ings, Rhinidictya exserta
(Eichwald) , Pachy dicty a bi furcat a (Hall) and Pachydict ya ele gans Ul 
rich. Out of the 14 species in . common with Estonia , 4 be long to the
Middle Ordovician, 8 to the Upper Ordovici an, 2 species occu r both in
the Middle and the Upper Ordovician .

The bryozoans of Sweden, descr ibed by Wiman (1902) from Ojle
Myr (Is land of Gotl an d), have been yielde d, similarly as the Polish
m ater ial , by erratic bould ers . In addition to bryozoans, the bou lders
examined by Wiman contained an assemblage of other organisms, si 
milar to that found in our boulders. Moreover, it seems that Wiman's
bo u ld ers dis played a certain lithological resemblance with some of the
bould ers here considered, e. g.. with 0.17 ' from Wielki Kack. I t m ight
be mentioned that the Swedish boulders have been correlated by Wi
man with the Upper Or dovicia n Bor kholm limestones of Estonia. Hence ,
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It may aso be mentioned that the fauna of the Borkholm limestone
only to the boulders from OJle Myr, but also to t he Borkholm lime
stones . Enallopora exigua (Ulrich), GLauconomella pLumuLa (Wiman),
and Pachydictya bifurcata (Hall) are the bryozoan spe cies in common
to the er r ati c boulders from Sweden, examined by Wiman, and to
boulder s fr om P oland; they are Upper Ordovician fo rms. The resem
blance is st ressed by the presenc e of a sim ilar assem bla ge of other
anim al remains (ost r acods, b rach iop ods, Anthozoa, Annelida, Grapto
lithin a).

It m ay also be m entioned that the fa una of the Borkholm limeston e
is, to a cer t ain ex te n t , connected with that of our boulders . Of t he 15
bryozoan spe cies r eported fr om that formation by Bas sler (1911b) , 6 ar e
in common: Corynotrypa (Corynotrypa) diss ilmiLis (Vine), PtiLodi ct ya
gLadioLa Billings, Pachydktya bifurcata (Hall) , Sceptropora [acu la Ulrich,
Glaucon om ella pLumuLa (Wiman), Enallopora ex igua (Ulrich). Of 13
gen era id entified in our boulders, t he re are 10 in common with Bcirkholm
limestone: Cor ynotrypa, PtiLodictya, Pa chydictya, Sceptropora, Nema
t opora , GLaucon omella, Hallopora, Chasmatopora, Fenesteiui an d Etuil 
iopora.

The above faunal and lithological aff in it ies of the P olish boulders
with the Swedish boulders fr om Ojle Myr and the Borkholm lime
sto nes of Estonia suggest that our boulders are Upper Ordovician in
ag e. Nev ertheless , the st r at igr aphic distribution of the full assemblage
of the P olish spe cies indicates the side by side ex iste n ce of Middle
Ordovici an an d Upper Ordovician forms (table 2), an d the occur rence
of the former, as well as the latter from the Middle and the Upper
Ordovician st rata of other countries, as sp eci fi ed in our table 2.

In the Ordovician deposits of the U. S. A. , which carry a rich
bryozoan fauna , there are as many as 14 s pe cies , i . e . more than
anywhere else, in com mo n w it h the bryozoan assem blage from the
er rati c boulder s of Poland. Of these sp eci es, 6 are r ecorded from the
Middle Ordovician (Ceramoporella interporosa Ulrich, Bythopora d .
su bgraciLis (Ulrich), Hallopora dumaLis (Ulrich), ArthrostyLoeci a n it ida
Bassl er, Heminemat op ora ? virginian a Bassl er, Pach ydictyaeLegans
Ulrich), 3 species fr om the Upper Ordovician, (Cr epipora d. salida Ul
rich, Glauconomella pLumula (Wiman), S ceptropora facuLa Ulrich), 4
sp eci es from both the Middle and the Upper Ordovician (Corynotrypa
(Corynotrypa) infLat a (Hall) , Certimop oreiui distincta Ulrich, Cr epipora
sumuums Ulrich, Enallop ora exigua (Ulrich» , and one - Phyllop ori
na subLaxa Ulrich - both fro m the Lower an d Middle Ordovician.

The st rong r esemblance between the bryozoan fauna of the U. S . A.
an d that of P ol and is probably due to the communication route that
linked the Middle and Upper Ordovician marine basins of North Arne-

5 Acta Pa laeontolog ica Polonica N r 3-4
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Tabl e 2

Stratigraphic distribution of bryozoan species from Ordovician
erratic boulders of Poland

Species
I ~·I:·~ I:\~di~ ILI~-~I~ ILi~at~ i

Corynotrypa (Co r y not r y pa) canad- - I- - - - - - - - - - + -
ensis (Whiteaves)

C. (C orynotrypa) dissimilis (Vine) - - + - - - - - - - - +
C. (Corynotrypa) inflata (Hall) - - + - - - - + + - - -
C. (Corynotrypa) bassleri n . sp. - - - - - - - - - - - -
C. (Corynotrypa) gibbosa n. sp.

,
- - - - - - - - - - - -

C. (Dentalitrypa) bidens n. sp. - - - - - - - - - - - -
Flabellotrypa rugulosa Bassler - - - - - - - - - - - -
Ceramoporella distincta Ulrich - - - - - - - + + - - -
C. interporosa Ulrich - - - - - - - + - - - -
Crep ipora simulans Ulrich - - - - - - - + + - - -
C. schmidti Bassler - + - - - - 1- - - - - -
C. cf. solida Ulrich - - - - - - - - + - - -
Bythopora cf. subgracilis (Ulrich) - + - - - - -

+ 1=
- - -

Orbipora minima n. sp. - - - - - - - - - -
Stellipora vesiculosa Modzalev-

skaya - - + - - - - - - - - -
Hallopora dumalis (Ulrich) - + - - - - - + - - - -
Phylloporina sublaxa Ulrich - - - - - - + + - - - -
Chasmatopora sp, - - - - - - - I - - - - -
Conphylloporina mochtyensis n. sp. - - - - -1- - - - - - -
Fenestella v i st u lensi s n . sp. - - - - - - - - - - - -
Enallopora ex igua (Ulrich) - + - - - + - + + - + +
Semicoscinium or dovi c ium n . sp . - - - - - -

1+ -1-- -
Arthrostyloecia n i tida Bassler - - - - - - - I- - -
G la uconomella plumula (Wiman) - - + - - + + - - -
H em inematopora? v i r gi n i ana Bas-

- 1+ -I-sler - - - - - - - -
H. Tassi n . sp . - - - - - - - - - - - - - -
N ematopora sublineata Manni!

I

- + I- - - - - - - -
Sceptropora facula Ulri ch - + - - - - - + - - +
S. f lo ri da n . sp . - - - - - - - - - - -
S. spi nosa n. sp . - - - - - -- - - - - - -
Ptilod ictya gladiola Billings - - + - - - - - - - - +I

Rhinidictya ex ser ta (E ichw ald) -

T
- - 1 - -- 1- - - -

Pachydictya bifurcata (Hall)

1=
-+ - - + 1- - - - - -

P . elegans Ulrich + + - 1- - [- + - - - -
I

L Lower Ordovician, M MIddle Ordov ician , U Upper Ordovician ,

+ present, - a bsen t

rica and Europe, and indicates similar environmental conditions. The
distinct relationship of North American bryozoans with those from the
Baltic province has been stressed by Bassler (1911b) , Astrova (1960),
Nekhoroshev (1960) and others. The Ordovician bryozoans from the



BRYOZOA FROM THE ORDOVICIAN ERRATIC BOULDERS 355

U. S. A. have be en discussed in many papers. The most outstanding
ones among them are the publications of Ulrich (1882-84, 1886, 1890a,b,
1893) and Bassler (1906, 1911a).

Among the Ordovician bryzoans from Canada, described by Ba s
sle r (1928) , Fritz (1957) and recently by Phillips-Ross (1960), there are
5 species in common with our species. Three: Corynotrypa (Coryno
t ry pa) dissimilis (Vine), Sceptropora [acula Ulrich and PtHodictya gla
diola Billings - are recorded from Upper Ordovician, C. (Corynotrypa)
canad.ensis (Whiteaves) occur s in Middle Ordovician, while En allopora
exiqua (Ulrich) is known from both the Middle and the Upper Ordo
vician of Canada. When correlating the Ordovician formations of
Estonia, Canada an d the U. S. A. Twenhofel (1928) ascertained that
the Borkholm and Lyckholm limestones of Estonia correspond to the
Richmondian, and are equivalents of the Vaureal and Ellis Ba y for 
m ations of Anticosti. In that author's list of species an common, there
are four r eported from Polish er rat ic boulders, too, namely: Coryno
trypa (Corynotrypa) dissimilis (Vine), Enallopora exigua (Ulrich), Seep
tropora facula Ulrich, and Ptilodictya gladiola Billings. The description
of the Anticosti bryozoans by Phillips-Ross (1960) likewise confirms
t hat the Vaureal and Ellis Bay formations are contemporaneous with
the Richmondian deposits of the U. S. A., i. e. Upper Ordovician.

With r esp ect to the geographical distribution of the bryozoans here
studied, it should be st resse d that they are known in the Ordovician
of the U. S. S. R. (chiefly in Estonia), Swed en , the U. S. A. , and Ca 
nada. The gr eatest number of species in common (15) occur in the Lo 
wer , Middle and Upper Ordovici an of the United States. The Polish
bryozoan assemblage contains 14 spe cies in commo n with the Middle
and Upper Ordovician beds of U. S. S. R., 3 sp ecies in common with
the Upper Ordovician bryozo ans of S weden, and 5 in common with the
Middle and Up per Ordovician bryozoans of Canada.

The stratigraphic r ange of spe cies identifi ed in the bryozoan ma
ter ia l, obtaine d from Ordovician erratic boulders of Poland, is shown
in table 3, and the stratig ra phic range of genera - in table 4.

GEO GRAPHICAL DISTRIBUTION

Enallopora exigua (Ulrich) ha s the widest geographical distribution,
being known from the Middle Ordovician of the U. S. S. R., from the
Upper Ordovic ian of Swed en , and both the Middle and the Upper Or
dovician of U. S. A., and Canada. Similarly wi de distribution charac
terize s Sc eptropora facu la Ulrich which is known in Upper Ordovician
of the U. S. S. R. , U. S. A. , and Canada. Glaucon omella plumula (Wi
man) occurs in the Upper Ordovician of the U. S. S. R. and Sweden,

5'
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T abl e 3

Stratigraphic range of bryozo an species from Ordovici an erra t ic
boulder s of P ola nd

Species l o.r~o-I Si.IU- ID~VO-
IVlc Ian nan m an

Cory no t r y pa (Corynotrypa) canadensis (Whit eaves).
C. (Corynotrypa) d i ssi m il i s (Vine)
C . (Corynotrypa) inflata (Hall)

C. (Corynotrypa) bassl eri n . sp ..
C. (Corynotry pa) gibbosa n.sp.
C. (Dental itr ypa) bi dens n. sp.
Flabellotrypa r ugulosa Bassl er
Ceram opor ella d i stincta Ulrich
C. i n terporosa Ulrich
Crepi pora si m ulan s Ulrich
C. schmidti Bassler
C. cf. solida Ulrich
Bythopora cf . subgracil i s (Ulrich)
Orbip ora minima n . sp .
St ellipor a vesicul osa Mod zal evskaya
Hallop ora dumal is (Ulrich)
Phyllopor ina sublaxa Ulrich
Chasmatopora sp.
Con phylloporina mochtyensis n . sp
F en est ella lJis tu l ens is n. sp.

Enallopora exigua (Ulrich)
Semicoscinium or dovieium n. sp.
A rthrostyloeeia n it i da Bassle r
Glaueon om ella plumula (Wim an)
H em i nematopora? vi rg ini ana Bassle r
H. Tass i n . sp.
Ne mato po r a sub line ata M a n ni!
Seeptropora [acula Ulri ch
S. f lo rida n . sp.
S. spinosa n . sp ,

. Ptilod ietya gladiol a Billings
Rhinidietya exser t a (Eichwal d )
Pa ehydietya bifurcata (Hall)

P. ele gan s Ulrich

+
+
+
'"
*
'"

+
+
+
+
+
+
*
+
+
+

'"

+

+
+
+

+
+
*
*
+
+
+
+

+

+

+

+

+ prese nt, * gene ra new for the Or dovici an . - a bsent.

a nd in the Middle Ordovician of the U. S. A. Some of the remammg
Polish bryozoans are sp ecies th us far reported only from European
areas. Th ey are: Crepipora schmidti Bassler, Nematopora sublineata
Mannil , Rhinidictya exserta (Eichwald), Pachydictya biJurcata (Hall).
On the other hand, Corynotrypa (Corynotrypa) can adensis (Whiteaves),
Ceramoporella distincta Ulrich, C. interporosa Ulrich, Crepipora simu-
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Table 4

Stratigraphic r an ge of bryozoan genera from Or dovician erratic
boulders of Poland

+ - - - - -

- 1 -

- 1- -

* - -

-1- - - - - -
+ + + '+ - 
++ - - 
+ + - - -

+ + T +
+ + - - - -
'*' + + + - -

~ + I + , I 1=1=
~ ~ I~ + + =1= =
+: 1' - - - 1- 
+ ' - - 1- - 1- -+ + - 1-- - - - -

1 § i I ~
'u l:1 1 .~> .~ c
.g 5 ~

o l~ l~

+ '+ 1+
'*' + + - - -
++ - - - 
+ +- - - 
-+ + +

Genera

Corynotrypa Bassler
Flabellotrypa Ba ssler
Ceramoporella Ulrich
Crepipora Ulrich
Bythopora Miller & Dyer
Orbipora Eichwald
St ellipora Hall
Hallopora Ba ssler
Phylloporina Ulrich
Chasmatopora Eichwald
Conphylloporina n. gen.
Fenestella Lonsdale
Enallopora d'Orbi gny
Semicoscinium Prout
Arthrostyloecia Ba ssler
Glaucon omella Bassler
H em inematopora Ba ssle r
Nematopora Ulrich
Sceptropora Ulrich
Ptilodictya Lonsdale
Rhinid i ctya Ulrich
Pachydictya Ulrich

+ present, * genera new for the Ordovi cian , - absent

lans Ulrich, C. cf . salida Ulrich, Phylloporina sublaxa Ulrich, Arthro
sty loecia nitida Bassler and Heminematopora? virgini,una Bassler 
have been hitherto described only from North America. Sev eral
of our sp ecies hav e up to now been found both in Europe and North
America ; they are : C. (Corynotrypa) dissimiHs (Vine), C. (Corynotrypa)
inflata (Hall) , Bythopora cf. su bgracilis (Ulrich), Hallopora dumalis
(Ulrich), Ptilodict ya gladiola Billings and Pachydictya elegans Ulrich.
Th e 10 othe r sp eci es here describ ed must be regarded as new to sci ence.

Three groups of forms may be distinguished on the bas e of geogra
phical distribution of the bryozoa ns from the erratic boulders of Poland,
namel y:

10 Most numerous, contains the North Amer ican Ordovician species :
Corynotrypa (Corynotrypa) canadensis (Whiteaves), Ceram oporella di
stincta Ulrich, C. interporosa Ulrich, Crepipora simulans Ulrich, C. d.
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solida Ul rich, Phylloporin a su blaxa Ulrich , A rt hrostyloecia nitida Bas
sle r, Heminematopora? virginiana Bassler , and one Silurian spe cies :
Pach ydict ya bi furcata (Hall).

2° Less num erou s, contains few species, u ntil now reported only
from the Ordovician of Eu ro pe (Crepip ora schmidti Bassler, N ematopora
su blineat a Mannil, Rhinidict ya exserta (Eichwald)).

3° Nearly as numerous as group 1, contains species in common wit h
the Ordovician of Europ e and North America (C. (Corynotrypa) in fl ata
(Hall ), B ythopora cf. su bgracilis (Ulrich), Hall opora dumalis (Ul r ich),
Ena llopora exigua (Ulrich), Glauconomella plumula (Wiman), S ce ptro 
pora facula Ulrich, Pachydi ct ya elegans Ulrich ), and from the Silurian
(C. (Cory n ot rypa) dissimilis (Vine), Ptilodict ya gladiola Billings).

Th e asse m blage of bryozoans fro m th e erratic boulders of Pol and
probably com es from the marine basin of the Baltic region . This is dis
t in ctly suggested by the relat ivel y strong predominanc e of the Baltic
for ms (14 specie s and 17 ge nera). The presence of numerou s North
Ameri can spe cies (17) and genera (19) decidedl y confi r ms the close con
nection of the Baltic and American bryozoan faunas during the Middle
and the Upper Ordovician.

DESCRIPTIO NS

Th e lat est pap ers on the bryozoans (Astrova & Mor ozova, 1956;
Mannil, 1958; Boardman, 1960 ; Nekhorosh ev, 1961, and others) based
on microscopic struct ure and on the morphologic al study of the zoarium,
supplement and emend the pr esent taxonomy of that group. All these
papers, howev er, are con cerned only with certain taxonomic units ,
such as suborders, families, gen era etc. One of the most r ecent clas sifi
cations which covers the taxonomy of the whole group of Bryozoa is
that by Bassler (1953). Th e present writer us es it here, although recogni
zing the new systematic position of the Phylloporinidae that ha s be en
suggested by Astrova and Morozova (1956). Th ese authors have r evised
the taxonomy of bryozoans from the orde r of Cryptostomata, to which
they refer the Phylloporinidae. Their studies , based on microstructure,
seem reliably to det ermine the systematic position of that family . How
ever, on the lack of adequate evide nce of cryptostomatic features,
Bassl er (1953) placed the Phylloporinidae among the Trepostomata, even
though previously (1911 b) in his well known pap er on the Baltic bryo
zoans, he r eferred them to the Cryptostomata .

The poor preservation of the Poli sh mat erial handicapped th e study of
microstructure and hence some taxonomic problems could not be
cleared up.
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34 species belonging to 22 genera, 10 families and 3 orders, have been
id entified within the bryozoan assem blage, obtained from the Ordovi
cian er r ati c boulders of Poland.

Order Cyclostomata Busk, 1852
Suborder Tubuliporina Milne-Edwards, 1838

Family Diastoporidae Gregory, 1899
Genus Corynotrypa Bassl er , 1911

The genus Corynotrypa has been erected by Bassl er (1911a) to inclu
de some spe cies previously r eferred to the gen us Stomatopora Bronn,
1825. In the br yozoan assem blage here consider ed, Corynotrypa is a ge
nus of wi dest stratigraph ic distributi on , occurring from the Ordovician
to the Cretaceous of Europe an d North America.

One new subgenus Corynotrypa (Dentalitrypa) an d five species of
Corynotrypa s. st r . have been id entified in our material: C. (Cor yno
t rypa) canadensis (Whiteaves) , C. (Corynotrypa) dissimilis (Vine),
C. (Corynotrypa) infLata (Hall) , C. (Corynotrypa) bassleri n.sp., C. (C01'y
n otrypa) gibbosa n.sp. The diagnostic features, tabulated in table 5,

T a bl e 5

Diagnostic features of 5 species of the genus Corynotrypa (C orynotrypa) from the
Ordovician erratic boulders

I I~;) ,"na- C.(C.) d i s- C.(C.) in - C .(C .) C .(C. )
den si s similis flata bassleri gibbosa

Features . (Whiteaves) (Vine) (Hall) n. sp . n. sp .
of zooeci a

-

CQ:::::~ ~'

c::e:::= ~Shape r.. ~L=--J c::»:~
Maximum length 1.30 mm 1.50 mm 0.90 mm 2.00 mm 0.64 mm

--- - - ----- -----
Stolon shor t long very short long long

---- - - ---
Peristomal neck high low very low high hi gh

-

Ap ertu re circular cir cula r ovate circular circul ar
or ovate or ovate or ovate

---- - ----
Basal surface of fl at, fl at,
zooecium with ed ge

convex convex convex
with ed ge

Outer ornamenta- fibrous fibrous
tion fibrous fibrous fibrous
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illustrate the differences between the particular speci es . The most impor
t ant differences are:

1) ge nera l outline, which is either pyriform or club-shaped;

2) size, expresse d mainly in length a nd height dimen sions ;

3) the stolon, which is eit her long or short, distinctly or indistinctly
delimited from the zooecial tube;

4) peristornal n eck, varying in length, width and shape, with peri
stomal rim o r without W ;

5) shape of aperture, eit her ovate or circular ;

6) ba sal surface of zooeci a, either fl at with distinct peripheral edge s,
or convex at the frontal surface;

7) more or less distinct outer ornamentation consisting of longitu
dinal fibres arranged in transverse bands.

Cor ynotrypa (Corynotrypa) canadensis (Whit eaves, 1897)
(text-fig. 1,2; pl. I , fi g. 6-7)

1911a. Corynotrypa canade nsis (Wh iteaves) ; R. S. Bassler, Corynotrypa, a new
genu s..., p. 526, fi g. 27 a , b.

Mat erial. - About 200 single zoo ecia, probably broken off at the
juncture of two a djace nt individuals. State of preservation rather good;
the t erminal part of the peristomal neck, including the peristomal rim,
mostly damag ed.

Description . - Zooecia r ather club-shaped,' subtubular , with di s
tinctl y flatten ed basal sur face by which they were attached. The pro
xi mal end of the zooecial tube considerably narrower, as compared
with t he distal en d. Stolon, relatively short, passes into the gradually
dilating zooecium. P erist omal neck rather high , with an ape r t ure that
is eit he r circular or ovate. The peristomal neck or ie nted at different
angles wi t h r egard to the remaining part of the zooeci al t u be . Walls of

zooecium thin, lacking the ch aracteristic porosity , that h as probably

been obli terated by sili ci fica tio n . Frontal surface of zooecium orna- .
m ented , wit h trans ve r se bands of longitudinal fibres. These bands are
nearly uniform in length, more distinct in the proximal en d of the zooe
cium . They m ay, perhaps, represent zone s of gr adual growth . The

fl atten ed basal surface bears no suc h or na mentation .

Dim ensions of zooeci a (in mm) :

1 Wh en describing the zooe cia of Co r ynotrypa (Corynotrypa) and C. (De n tati 
t rypa) n. su bgen . the present w riter uses the the rms "pr is tom al neck " and "pe r i
s tomal ri m " which define the st ruct ural ele men ts of the peristome.
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Br.O .I
I Proximal Dist al D iamete r

Length

I w idth w idth of per isto-xo, mal neck '"
I

11

I
0.60 I 0.06 I 0.18 I 0.12

12 0.66

I
0.08 , 0.22

I

0.16
I

13 I 0.76 0.10 I 0.28 0.18
14 0.82 0.12 0.30 0.22
15 0.90 0.16 0.36

I
0.24

16 0.96 0.18 0.42 0.28
17 I 1.02 !

0.22 0.46 0.30
13 , 1.12

I
0.24 0.48 0.34

19 I 1.20 0.28

I
0.52 0.36

I
20 I 1.30 I 0.30 0.60 0.40

-~ --- -
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* Th e diameters of peristomal necks were m ea su r ed at the base sin ce their
upper parts are generally damaged .

The length of zooeci a ra nges fro m 0.60 to 1.3 mm, the most freque nt
being 0.9 mm. The distal w idth is fr om 0.18 to 0.6 mm, most fr equently
approx. 0.35 mm. Proximal wi dth: 0.06 to 0.3 mm, the most common
one: 0.10 mm. The peristomal necks, measured at the base, are 0.12 to
0.4 m m in diam eter , most freque ntly 0.25 m m. The distal /proximal
width rat io determin es the shape of zooecium. Three gro ups of zooecia
may thus be disti nguished:

1) rather few zooecia, with lowest ratio indices, i.e, insignificant
differences between the distal and proximal wi dth dimensions ;

A

B

O,5mm

F ig. 1. - Corynotrypa (Cor yno t r ypa) canaden sis (Whiteaves). Si ngle zooeciu m
wi th preserved base s of di chotomous bra n ch in g : A top view, B side v iew sh ow 
in g gr ow th zo nes. Boulder 0.17, Wielki K ack (pr ov . of Gdansk); No . Br. 0.1/8.
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2) the mo st numerous group of zooecia, with moderately high rat io
indices, i.e, the distal width 2.5 - 4 times the size of the proximal
width ;

3) very rare zooecia, with highest rat io indices, i.e, the distal wi dth
up to 6 times the proximal wi dt h .

V ariation. - In addition to the diff erences mentioned above, var ia
,tions in this spe cies concern the shape of zooeci a, since long and narro w
forms occ ur si de by side with sho rt an d wide ones ; the peristomal neck
is eit he r ve ry high - n earl y one hal f t he le ngth of zooecium, or quite
short an d ori ented at varying angle; t he most common shape of the
aperture is cir cu la r, but it m ay be ovate, to o. The variation range of 6
spe cies is sho wn on fig. 2. Their comparison leads to the differenti a 
tion of three m orphological types whi ch are det ermined by the orien
tation of the peristomal neck, which may be: a) vertical, at a nearl y
right angl e, b) at an obtuse angle, inclined towards the distal part of
zooecium, and c) at an acute angle, inclined towards the proximal part
of zoc ecium.

Most of the zooecia (up to 70 per cent) have the peristomal n eck
oriented vertically . 22 per cent ha ve the pe ristomal neck oriented at
an obtuse angle, while only 8 per cent are with the peristomal ne ck at
an acute angle.

Discussion . - As compared with the zooecia of Cory notry pa (Cory
notrypa) canadensis (Whiteaves), described by Bassler (1911a) from the
Middle Ordovician of Canada, our specimens differ primarily in having
a higher peristomal neck. The mater ial here considered, which consists
of a great number of zooecia, displays great variat ions. Some of our
zooecia are comparable in dimensions with the Canadian specimens.
A part of our sm all er zooecia in size resembles C. (Corynotrypa) tho-

A

D

B

E
O,5mm

c

F

F ig. 2. Corynotrypa (Cor ynotry pa) cana dens is (Whiteaves). Profiles of single
zooeci a, showing varying Inclinatlon an gle of peristomal neck.
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masi Condra & Elias, 1944, from the Carboniferous beds of Nebraska,
U. S. A. The majority of our specimens are slender forms, with longer
d istal and proximal diameters and greater height of the peristomal
n eck. They have certain characters in common with the zooecia of Cor y
notrypa sp. from the Silurian of Estonia, which the writer was able to
examine in the collec tion of t he Ge.ologic~ Inst itute of the Estonian
Academy of Sci ences in Tallinn. The Polish an d Estonian zooecia that
were compared have the sa me dimensions, and similar shape and height
of perist omal ne ck.

Occurren ce. - Boulder 0.17, Wielki K ack (prov. of Gdansk ). Cana
da : Middle Ordovician, at Swampy , Winnipeg.

Corynotrypa (Corynotrypa) dissimi.lis (Vine, 1881)
(text-fi g. 3,4; pl . I , fi g. 3)

1906. St omatopor a d i ssimili s Vi ne ; R. S . Bassler, The Bry ozoan F auna ..., p. 15,
pI. 4, f ig. 15-19.

1906. St omatopora m inor Hennig ; A. Hennig , Gotlands Sylur-Bryozoer, 2, p . 24,
pl. 3, fi g. 6.

1911a. Corynotrypa dis simil i s (Vi ne); R . S . Bassler, Corynotrypa , a new genus...,
p . 523, fi g. 23.

1911b. Corynotrypa di ssimilis (Vine) ; R. S. Bassler, The e arly P aleozoic Bry ozo a ...,
p . 68, fi g. 14.

1959. Corynotrypa d issimilis (Vme): R. M. Mannil, Voprosy stra tigrafii i m san
ki... , p. 32.

Material. - 20 de tached zooec ia , some slightly damaged.

Description. - The zooecia are character ized by small differences
between the distal and the proximal width. This greatly hinders the de-

v,5 mm

F ig. 3. - Corynotrypa (Co r y no trypa) d is similis (V in e) . ' Singl e zooecium : A t op
v iew , B s ide view. Boulder 0,17, Wielki K ack (prov. of. Gda nsk); No . Br. 0.l l 201.
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Fig. 4. - Corynotrypa (Cor yno t r ypa) dissi rnHi s (Vin e). Single zooecium, side
view. B ou lde r 0.17, Wielki Kack (p r ov. of Gdansk) ; No. Br. 0.1/202 .

limitation of the true zooecium from the stolon. The frontal and basal
surfaces are convex. The aperture circular, sometimes ovate. The pe
ri stomal neck moderatel y high - from 0.03 to 0.09 mm. The zooecial
walls are thin, with mor e or less distinctly banded outer structure.

Dimensions of zooecia (in mm) :

I !
I

Br.O.I . Length H eight I P r oxima l
No .

t wid th
I

I

~_.

207 0.90 0.30 0.12
208 0.90 0.33 0.12
209 0.99 0.30 0.12
210 1.05 0.33 0.09
211 1.29 0.30 0.15
212 1.32 0.30 0.15
213 0.90 0.27 0.12
214 1.50 0.36 0.15
215 0.96 0.30 0.12
216 1.14 0.30 0.12
217 1.17

I
0.39 0.15

218 1.62 0.24 0.06
219 0.75 I 0.30 0.12
220 0.90 I 0.30 0.12

-

1-
D istal Apertural I H e ig ht of

I width d iameter
peristomal

! I neck

0.24 0.21 0.06
0.24 0.15 0.09
0.24 0.15 0.06
0.27 0.21 0.06
0.24 0.15 0.06
0.24 0.18 0.06
0.24 0.15 0.03
0.27 0.24 0.09
0.21 0.15 0.06
0.24 0.15 0.06
0.30 0.18 0.09
0.18 0.15 0.06
o.zr 0.15 0.09
0.24 0.15 0.06

Varia ti on. - Zooecia show st rong variation in size and in shape.
Th ey may be either ro d- like, mod eratel y long, with but slig ht dif
ferences between the proximal and distal widt h, or very elongated,
with se nsi ble diff er en ce in width of th e two ends.

Discussion. - Zooecia of this spec ies display some simila r ities,
concerning the length and general outline, with zooecia of Coryno
try pa (Corynotr ypa) canadensis . Th ey differ, however, in a longer
st olon , low peristomal neck and convex ba sal surface . A comparison
of the dimension s of our .specimens with those of C. (Corynotrypa)
dis simi,lis, as give n by Bassl er (191la, b), will r eveal some similarities
of these two forms. Th e zooecia of our spe cime ns , in length approa ch
ing Ba ssl er's spe cimens, display somewhat smaller differences be
tween the distal and proximal diamet ers, and they are more slender .
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The dim ensions of Bassler's specimens are: len gth 1.15 m m , dist al dia
meter 0.35 mm, proximal diameter 0.10 m m.

Sp ecimens of here descr ibed species , sim ilarly to those of C. (C07'y
notrypa) bassler i n . sp ., have the zooecia longer than those of all the
ot her represen tatives of Cor ynot ry p2 s. str. in the st ud ied m aterial.

Occurrence . - Bould er 0.17, Wielki Kack (prov. of Gdansk) . Estonia :
Lyckholm limestone (Fd at K ertel , Dago Island; Borkholm limestone
(F 2) at Borkholm . Englan d : Buildwas beds in the Wenlockian shales
of Shropshire. Sweden: the Silurian in the Gotland Isl an d. U. S. A.:
Silurian shales at Roch est er , Lockport, and other localiti es in the west
of the state of New York; Osgood beds, near Osgood, Indian a. Canada :
Grimsb y, Ontar io.

Cor y notr ypa (Corynotrypa) inflat a (Hall, 1847)
(text-fig . 5 ; pl . I , fi g . 1- 2)

1911a. Cory not r y pa inflata (Hall) ; R . S . Ba ssl e r , Cory n otrypa, a new ge n u s...,
p . 513-5 17, f ig. 12- 15.

1911b. Cor y not r y pa inf lata (Hall) ; R. S . Bassler, T he early Paleozo ic Bryozoa ...,
p . 64, fi g . 10 a- g.

1959. Corynotrypa i n f lata (H all); R. M. M a nnil , Voprosy s t ra t ig rafi i i msa nki.,.,
p . 32.

Mat er ial.
servation.

About 100 detached zooecia in various state of pre-

Descript ion . - Zooecia are pyriform, with convex frontal wall and
flattened basal surface , with a dist inct peripheral edge. They are
characterize d by an extremely low peristome and ovate termina l aper
tures. Th e stolon is very short and ca n not be readily distinguished
from t he remaining par t of the zooecium. Zooecium walls generally
t hi n, dista lly fair ly dil at ed . Fi brous ornamentation well in dicated on
t he fro ntal surface.

Dim ension s of zooe cia (in m m) :
------

Br .O.I L ength Heigh t Proxima l D ist al Ape r tura l
No . width w idth d iamete r

301 0.90 0.21 0.03 0.21 0.12
302 0.84 0.18 0.03 0.15 0.12
303 0.75 0.21 0.06 0.15 0.15
304 0.69 0.18 0.06 0.18 0.12
305 0.66 0.24 0.06 0.21 0.21
306 0.60 0.24 0.06 0.21 0.18
307 0.60 0.21 0.06 0.18 0.18
308 0.£0 0.18 0.06 0.18 0.15
309 0.42 0.12 0.03 0.15 0.12
310 0.38 0.12 0.03 0.15 0.12
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Variat ion. - The variation concerns mainly the length of stolons,
most of whi ch are short, but longer ones occur, too. The shape of the
zooecium is connected with the length of the stolon. If the stolon is
short, the zooec ium is pyr iform, but rather club-shaped when the stolon
is longer. Some varia tions are also observable concerning the size of
the aperture w hich ranges fro m 0.12 to 0.21 mm, as well as it s shape
whi ch may be ovate or cir cula r .

Discussion . - As compared wit h specimens of Cor ynotrypa (Cory
notrypa) inflata, described by Bassler from North America , most of
our zooecia are longer and na rrower, with slightly greater apertural
diamet er s. A comparison of the zooecia from Poland with those of

A

O,5mm

B

F ig. 5. - Corynotrypa (Corynotrypa) i nf lata (Hall) . Single zooecium: A to p v iew,
B side view. Boulder 0.17, Wiel k i K ack (pr ov. of Gdansk ); No . Br. 0.I1300.

C. (Corynotrypa) curta Bassler , 1911, sh ows m arked diff er ences in the
shape and size of zooecia, also in size and arrangement of the ape r ture
and of the peristome. Zooecia of C. (Corynotrypa) infl ata (Hall , 1847),
simi la r ly to those of C. (Cor ynotrypa) gibbosa n. sp. are smaller than
thos e of all the ot her sp ecies of Corynotry pa s. str . in the studied material.

Occurrence. - Boulders : 0.17, Wielki Kack (prov. of Gdansk), and
0.233, Mochty (prov . of Warsaw) . Estonia: the Upper Ordovician at
Wesenberg. U. S. A.: the Middle Ordovician (Trentonian) and the Upper
Ordovician (Richmondian) in the state of New York.

Cor ynotrypa (Corynotrypa) bassl eri n . sp.
(text-fig. 6-8 ; p I. I , f ig . 4-5)

H olot y pus: Specimen No. Br. O. 1/321; text-fig. 6 a , pI. I , fi g. 5.
Strat um typicum: Bal ti c li mestone with O r thograpt us .gr acil i s (Roeme r).
L ocus typ icus: Mochty, provo of Warsaw, P olan d.

D er i vat io nominis : bassleri - in honour of the eminent American palaeontologist
P ro f. Dr. R. S . Bassler.
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Diagnosis. - Zooecia wit h high peristomal neck (up to 0.5 mm),
provid ed wi th peristomal ri m; long, conspicuous stolon ; convex basal
surface of zooecium.

Material. - 30 detached, fai r ly well preserved zooecia.

Description. - Zooecia characterized by a conspicuous, long and
narrow stolon. The distal width of zooecia ranges from 2 to 31/ 2 times

O.5mm

'B

F ig. 6. - Cory notrypa (Co r ynotrypa) bass le ri n. sp . A , B Two single zooecia ,
side vi ew: A holotype , B para ty pe. Boulder 0.233, Mochty (prov. of Warsaw);

A No. Br . 0.1/321, B No . Br. 0.1/325.

the proximal wi dth . The tall, sl ender peristomal neck occas ionally
at ta ins one half or even more of t he total zooecial length ; it dilates
upwards and ter minates in a fringed rim. This r im is damaged in most
cases. The apert ure is circular, occasionally slightly ovate. The ba sal
wa ll of the zooecium, simila r ly as the frontal , is convex. The orna
mentation consists of longitudinal fibres . Nearly every zooecium has
preserved a fragment of t he sto lon of the next individual.

Dimensions of zooeci a (in mm) - see p. 368.

Variation. - Maximum zooecial length is 2.00 mm, against the
minimum length of 0.66 mm. Maximum height 0.54 mm, against the
minimum height of 0.15 mm. Moreover, the other dimensions of zooe
cium are not always in proportion with the length of zooecium. For
example, a zooecium of moderate length (0.75 mm) is 0.54 mm high
and has a peristomal neck that is 0.36 mm long, whil e a much longer
zooecium (2.00 mm) is only 0.45 mm high, and has a much lower pe 
ri stomal neck of sca rcely 0.24 mm. Hence, most probably , the zooecial
struct ure does not follow any fixed propor tions, and there is no direct
corr elation between t he numerical values of the particular morpho
logical eleme nts.
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D ime n si on s of zooecia (in m m ):

B r .O .1
xo. I••

I I

Heigh t

I I
I .
Prox im al

width
D ist al
width

Basal d ia - ITop d iame- I
m ete r of ter of p e-

peristomal r is to mal
n ec k neck

Heigh t of
per istom a l

n ec k

327
328

329
330
331
332
333
334
335
336
337
338

2.00
1.20
1.11
1.08
1.05
0.96
0.96
0.90
0.78
0.75
0.75
0.66

0.51
0.45
0.48
0.51
0.44
0.39
0.36
0.33
0.36
0.54
0.45
0.42

0.06
0.06
0.06
0.06
0.06
0.06
0.03
0.03
0.06
0.06
0.06
0.06

0.18
0.21
0.18
0.18
0.18
0.2 1
0.18
0.18
0.21
0.15
0.21
0.21

0.12
0.18
0.15
0.12
0.15
0.18
0.15
U. 12
0.12
0.12
0.18
0.15

U.18
0.24
0.21
0.18
0.18
0.24
0.24
U.15
0.18
0.18
0.21
0.21

0.33
0.30
0.30
0.33
0.26
0.18
0.18
0.15
0.15
0.39
0.24
0.21

Variation con cerns also the orientation of the stolonal r egion w ith
re ga r d to the remaining part of zooecium, height an d sha pe of peri
stomal neck , an d its aper ture which ter minat es in a peristomal rim of
varying width. A range of variation of this species is sho wn in fig. 8.

J

O.5mm

F ig. 7. - Cor y notry pa (Corynot rypa) ba ssleri n. sp. Si n gl e zoeeciu m w ith pre
served bases of di ch otomou s b r an chin g : A top vie w , B s ide view. Boulde r 0,233,

M ochty (p r ov. of W a r saw ); No . Br. 0.1/340 .

Di scu ssion. - Our new spe cies differs fro m the other representa 
tives of Corunotrin»: s. str. in that it has a very hi gh peristomal neck.
It comes closest to Cor ynotryp CL (Cor ynotrypa) abru pta Bas sler, 1911 ,
describ ed fro m Lyckholm limestone (F 1) , at Kertel , isl and of Da go
(Estonia), fro m wh ich it di ff ers, however, in much greater h eight of
the peristomal neck.

Occurre nc e. - Boulders: O. 17, Wielki Kack (prov. of Gdansk) , and
0.233, Mochty (prov . of Warsaw).
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A

c o

F ig. 8. - Cor ynotrypa (C orynotr y pa) bassleri n. sp. A - D Profile s of sing le zooecia.

Corynot ry pa (Corynotrypa) gibbosa n. sp.
(te x t - fig. 9, 10; pI. II, fi g. 1)

H ol otypus: Specimen No. Br. 0.1/352; text-fig. 9.
Stratum typicum: Baltic limestone w ith Orthograptus gr ac ilis (Roemer).
L ocus t ypicu s: Mochty, provo of Warsaw, P oland.
D er i vatio nomini s: gi b bos a - Lat. gi b bus = hunch ; with char acteristically

gibbous zooe cia .

Diagnosis. - Short, hummocky zooecia ; distinct stolon, shor t peri
stomal neck ; convex basal wall.

Material. - About 40 detached , occasionally connected zooecia, in
satisfactory state of preservation.

Description . - Zooecia of this species, similarly as those belonging
to C. (Corynotrypa) inflata (Hall , 1847), are smaller than . any other
of our representatives of Cor ynotry pa s. str. The zooecial length ranges
from 0.52 to 0.64 mID. The most characteristic feature is the peculiar
sha pe of zooecia which display a distinctly central dilation. Th e pro
ximal end of zooecium is relatively thin, and its width may be from
3 to 6 times smaller than the widest part of zooecium.

Dimensions of zooecia (in mm) - see p. 370.

Owing to the conspicuous hummocky dilation of zooecium the sto 
lon is dist inct ly delimited from the remaining part of the zooecium,

6 Acta P a lae ont ologi c a Polonic a Nr 3-4
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D ime nsions of zooecia (in mm):

Br.O.I Prox im al
D iameter of Height of

Length D istal per istomal peristomal
No . width w idth ..

neck neck

I I
365 0.64 0.05

I

0.21 0.11 0.Q4
366 0.60 0.04 0.13 0.08 0.05
367 0.58 0.04 0.18 0.09 0.09
368 0.57 0.03 0.18 0.10 0.04
369 0.52 0.04 0.19 0.09 0,06
370 I 0.52 0.03 0.10 0.08 I 0.06

II

'" Measured at maximum convex it y of zooecium.

and usually attains half the total length of the zooecia. Most of the
apertures are circular. The moderately high peristomal neck only very
seldom retains a finely denticulate rim, probably due to fibrous struc
ture of the neck. The basal wall of the zooecium is convex. A fibrous orna
mentation is occasionally discernible on the surface of zooecium. Some
zoarial fragments, e. g. those con sisting of two zooeci a, display distinct
diff erences in their shape . In the ancestral individual the zooecium

O,5mm

Fig. 9. - Corynotrypa (Corynotrypa) gibbosa n .sp. T w o joint zooecia of dif
ferent sha pe , sh ow ing ornamentation, in sid e view ; holotype . Bo ulder 0.233,

Mochty (prov. of W a rsaw ) ; No. Br. O.I1352.

is charact eristica lly dil at ed, contr ary to the descendant zooe cium which
is cl ub -shaped. Th e fe atures in common for both are the nearly iden
tical length, simi lar va lues of proximal width and occasionally the
width of the peristomal neck. The descendant individual usually re
tains a par t of the stolon of the next zooecium and this is probably an
ev idence of its maturity . Hence , it may rea sonably be suppos ed that
maturity is not correlated with the degree of dil ation, since the club
sha pe d, ontogenetica lly younger indivi duals may also give offshoot s.

Variation . - The comparatively stro ng variation of t his spe cies is
expressed in the dimensions of zooecia an d their variable shape. Some
diff er ences are also observab le in the variable length of the stolon
and of the peri stomal neck , also of the peristomal neck diameters.
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A B

O,5mm

Fi g. 10. Corynotrypa (Corynotrypa) gibbosa n. sp . A - C Profiles of differently
shaped zooecia.

Diecu ssum: - The new sp ecies exhibit s certain similarities with
the smaller spe cimens of C. (Corynotrypa) inflata (Hall). However, they
concern the zooecial length on ly, while in all other characters these
two species diff er noticeably.

Occurre nce. - Boulder 0.233, Mochty (prov. of Warsaw).

Subgenus Corynotrypa (Den ta litrypa) n. subge n .
Type species : Corynotrypa (Dentalitrypa) bid en s n. sp .

D er i vat i o nominis: D en tali t r y pa, Lat. dentalis
aperture wit h two denticulate processes.

tooth-like, Gr . trypa

Diagnosis. - Zooecia club-sh ap ed, with con vex basal wall ; stolon
moderately long ; ape rtures generally ovate; peristomal neck low, wit h
two internal denticles at the base of the peristomal neck .

Remarks. - Th e new subgenus is monot ypical, erected to include
C. (Dentalit rypa) bidens n. sp., which differs from all known repre
sentatives of genus Corynotrypa s. str . by the presence of two internal
den ticles.

Corynotrypa (Dimtali trypa) bid en s n. sp.
(text- f ig. 11-13; pl. II, fig . 2-3)

H ol ot y pus: Specimen No. Br. O. Ii410; tex t- f fg, 11.
St r at um typicum: Baltic limestone with O r thogr apt us gracil is (Roemer ).
L ocus typ ic us: Mochty, provo of Warsaw, Poland .
D er i vat i o nominis: bidens - Lat. bis = twice, dens = tooth ; having two teeth.

6'
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Diagnosis. - As fo r the subgenus.

Material. - Abo ut 30 zooecia in various state of preservation, either
single or double.

Description. - Zooecium club-shaped, with the proximal part
gradualy dilating towards the distal end. Zooecial length: 0.60 to 1.20
mm, distal width : 0.18 to 0.24 mm, proximal width : 0.09 to 0.15 mm.

A

O,5mm

Fig. 11. - Corynotrypa (Dentalitrypa) b id en s n. sp. Single zoo ecium: A top view,
B si de v iew ; holotype. Boulder 0.233, Mochty (prov. of War saw); No . Br. 0.1/410.

O,5m m

B
Fig. 12. - Corynotrypa (De ntali t r y pa) bide ns n. sp. Two jo int zooecia, paratype:
A top v iew, B side view. Boulder 0.17, Wielki K ack (prov. of Gd ansk); No. Br.

0.1/418.
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O.5m m

373

F ig. 13. - Cory not r y pa (Dentalitrypa) bidens n . sp . S in gle zooeciu m with pre
served bases of di ch ot omou s b r a n chin g, sh ow ing (in top view) well p reserved
de nti form p r ocesses ; pa r atype . Boulder 0.233, M ochty (prov. of Warsaw) ; No.

Br . 0.1/413

Basal and fr ontal walls of zooecium convex . Stolon of moderate
len gth, not very distinctly delimited from the proper zooecium. P e
ristomal neck low, always vertically oriented. Two conspicuous denti
form process es occur in the interior of the peristomal neck, at its
base. Th ese denticles form a part of a sor t of coll ar, developed at the
limit of the neck and the zooecium. Ap ertures generally ovate. Fibrous
or na menta tion is visible on the frontal and basal surfaces of zooecium.
Amo ng zooeci a of this spe cies, som e give two stolons to produce two
descendan t zooecia, introducin g two uniseri al lines.

Dimension s of zooecia (in mm):

I D iameter of
Br.O.l L ength P rox imal D istal peristomal

No. w id th w id th neck
I

I
393 1.20 0.12 0.24 0.18
394 1.20 0.09 0.18 0.15

I
395 1.08 0.12 0.24 0.12
396 0.96 0.09 0.21 0.18

I

397 0.92 0.12 0.20 0.18
398 0.84 0.15 0.21 0.15

I
399 0.60 0.12 0.18 0.12

V ariation . - Th e shape of zoc ecia does not vary to a very great
extent. Mere important changes aff ect the zooecial length only ; its
numerical va lue is not closel y correlated with the other zooecial di
mensions. Some variations concern the size and shape of internal
denticulate appe nda ges , also the outline of ap erture and the mutual
r elation of ape r t ural diameters.

Discussion. - Th e zooecia of C. (Dentalitrypa) bidens n. sp . differ
from the representatives of Cor ynotrypa s. st r . chi efly in the presence
of denticulate processes, but by its club-like shape, ovate aperture,
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height of the peristomal neck, convex basal wall and fibrous or
namentation, this form resembles the t ypical representatives of genus
Corynotrypa.

Occurrence. - Boulders: 0.17, Wielki Kack (prov. of Gdansk), and
0.233 , Mochty (prov . of Warsaw).

Genus Flabellotrypa Bassl er , 1952

Th e generic name Flabellotrypa was introduced by Bassler in 1952,
for zoaria from the Devonian (Helderbergian) in the state of Ten
nessee, USA, whose zooecia display a characteristically flabelliform
arrangement. According to Bassl er (1953), this ge nus occurs from the
Silurian to the Devonian, but the sp ecies described below has be en
obtained from an er r atic boulder of the Ordovician age.

Flabellotrypa rugulosa Bassler, 1952
(te xt-fig. 14, 15; pl . II, fi g . 5)

1952. Flabellotrypa rugulosa Bassler ; R. S. Bassler , Taxonomic notes..., p . 381,
fi g. 1.

1953. Flabellotrypa rugulosa Bassler ; R. S . Bassler , in: R. C. Moore , Treatise on
invertebrate..., p. G. 43. fi g. 13, 11.

Mat erial. - 10 zoari a of va r ious size and in different state of pre
servation.

Descrirption. - The flabelliform zoaria have ex t remely thin and
translucent walls, and zooecia closely fitting one to another. The lar
gest and best preserved zoarium is 1 mm in diameter. It contains
about 20, generally clearly delimited, zooecia, The t erminal apertures
open up along the outer edges of zoarium The apertures are more or
less circular, only occasionally slight ly contracted. Transverse, rather
close wrinkles, are more or less distincly indicated on the external sur
face of the zoarium. The length of zooecia varies within the same 20

arium. Zooecia that are near the ancest roe cium are the shortest ones
(0.1 mm), while those more distant are up to 0.2 - 0.3 mm in length.
The longest zooecium (0.6 mm) of the zoarium occurs in the centre
of the colony . The initial part of the zoarium, i. e. the protoecium, has
been preserved in one specimen.

Ontogeny. - Specimens of zoaria in different stages of develop
ment permitted to make the following observations :

1) Th e rounded protoecium gives rise to the ancestroecium. Two
zooecia bud from the ancestroecium and from these, in turn, bud t he
next zooecia. Through the gradual and repeated budding the zoarium
attains its maturity on becoming flabelliform.



Fig. 14. - Flabellotrypa rugulosa Bassle r . Various growth stages of the zoarium: A with 2 zooecia, B with 5 zooec ia,
C with 7 zooecia, D with 16 zooeci a. Boulder 0.17, Wielki Kack (prov. of Gdansk) ; No. Br . 0.1/421-1/424.
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2) When t he zoarium contains only two zooecia , the banded orna
menta tion is no t indicated on their frontal surfac e. In this stage both
zoo eci al t ubes a r e e longated and of sim ila r dimensions.

3) During the lat er stages of ontoge ny, w hen the zoarium consist s
of several zoo eci a , there is a tende ncy to rea lize the flabell ifo r m shape.

4) In t he m ature stage, t he zoar ium contains more than ten zooecia
an d it is typically fl abelli form . Within suc h a zoarium, the zooecia
to the right and left of t he longest central zooec ium of the colony 
are sim ila r ly ar range d.

During t he development of t he zoa rium, new zooeci a appea r, a r
ranged n ear t he dorsal surface of t he zoarium.

Variati on. - Variation concerns the size of apertures , the width
an d length of the individual tubes a nd t hickness of zooecial walls.
Moreover, some r eadily discernible variations occur in the sha pe of
zoarium, which is more or les s flabelliform.

Discussion. - The Polish specimens st rongly r esemble the Ameri
can zoaria, first described by Bassler in 1952 . The only difference is
the sm aller size of our specimens.

Occurrence. - Boulder 0.17 , Wielki Kack (prov. o f Gdansk). Lower
Devonian (Helderbergian) at Linden, weste rn Tennessee, USA.

Suborder Ceramoporoidea Bassler, 1913
Family Ceramoporidae Ulrich, 1882

Genus CeramoporeHa Ulrich, 1882

The genus Ceramopor eHa Ul r ich, recorded from t he Ordovician
and Siluri an beds, has t h us fa r been known from Europe and North
Amer ica. The Polish Ordovician m aterial has yie lded the t wo species
described belo w : CeramoporeHa distincta Ulrich an d C. interporosa
Ulrich.

CeramoporeHa distincta Ulrich, 1890 .
(pl. VII , f ig. 1)

1890. Cer am oporetla d i st incta Ul rich ; E. O. Ulri ch , P al aeozoic Bryozoa , p . 464,
p l. 39, f ig. 6, 6a.

1893. Ceram opor etla d istincta Ulr ich ; E. O. Ul r ich , On Lower Silur ia n Bryozo a ...,
p. 328, pl . 28, fi g. 13.

1900. Ceram opor etl a d i st incta Ulrich; J . M. Nickles & R. S . Bassle r , A synops is
of American fossil Bryozoa ..., p. 200.

1911. Ceram opor etl a d ist i ncta Ulr ich ; R. S . Bassler , The e arly P al eozoi c Bryo
zoa ..., p . 81.

1934. Ceram oporetla d ist i nc ta Ulr ich ; R. S. Bassler, in Fossilium Catalogus, p. 69.
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1953. Ceramoporella distincta Ulrich ; R. S . Bassler, in R. C. Moore , Treatise on
invertebrate..., p. G81, fi g. 44, 2 a-c.

1960. Ceramoporella distincta Ulrich; T. G. Saryc eva , in: J . A. Orlov, Osnov y
P aleontolo gi i... , p . 52, fi g. 49.

Material. - 57 fragmentary zoaria of different size, mostly well
preserved, with the predominance of young stages.

Description. - Incrusting zoaria, the majority one-layered, mainly
circular in outline, and wit h a diamet er of approx. 5 mm. The first form 
ed zooecium of a colon y, the ancest roecium, has generally a central
position in the zoarium. Th e succesive younger zooecia devolop around
the ancestroecium, in more or less distinct , concentric verticils. Hence,
the peripheral verticils of a zoarium contain the greatest number of
zooecia . The zoc ecia are conical, up to 0.5 mm in length, proximally
contracted, distally dilated. Th e ap ertures are round or ovate, up to
0.1 mm in diameter, with prominent, hood-like lunaria. The zooecia
recline obliquely , at a very small angle, against the basal sur face of
zoarium. Th e zocecial walls are thin. Spaces between zooecia occupied
by numerous m esopores, characterized by st rong shape variations. Some
are pol ygonal, others circular or ovate, etc. Th e mesopores are
ar ranged in ladder-like, uni- or biserial rows, which sometimes com
pl etely isolate the particular zooecia. This arrangement of mesopores
gives a perforate appearance to the zoarium.

Ontogeny. - On some zoaria of this species the ancestroecium is
very distinct. In most cases it occurs in the centre of the transp arent
zoarium. A minute discoid thickening, probably representing the pro
toecium, occas ionally occurs at the base of the ancestroecium. The ance
st ro ecium is surrounded by 6 mesopores which may be called the first
m esop or e verticil. Zooecia do not develop in it. The next verticil con
tains 9 me sopores and 3 zooecia. During further development of zoa
rium, no regular pattern seems to be followed in the realization of its
structure.

Variation. - Zoaria of this species may be one - or many-layered,
mainly circular in shap e. Th e zooecia of the same zoarium display fair
ly strong variations of length, which ranges from 0.2 to 0.5 mm. The
ape r t ures may al so be eit he r circular or ovate in shape. The strongest
variat ion in this respect is observable in mesop or es. Th eir sh ap e may
be quadrate, rectangular, t r iangula r, ovate, etc. Th e number of meso
pores sepa rating the zooecia varies, too. Th ey may be ar range d in se
ri es of one, two or more rows that sep arat e the zooecia.

Discussion. - Our spe cimens show some resemblance wi th the zoa
r ium from the Edenian in Ohio, USA, figured by Bassler (1953). The
similarities concern here the dimensions of zooecia, apertural diamet ers
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and the presence of numerous mesopores . The chief difference lies
in that most of our zoaria are one-layered specimens.

Occurrence. - Boulders : 0.12, Zb6jno (prov. of Olsztyn); 0.17, Wiel
ki Kack (prov. of Gdansk), and 0.204 & 0.268, Mochty (prov. of Warsaw).
USA: in the Cincinnati group, at Cincinnati in Ohio, Wilmington in
Illinois ; Ed en and Ma ysville in Ohio Valley ; the Trenton shales at
Minneapolis and St. Paul.

Ceramoporella interporosa Ulrich, 1895
(pl. II, fi g. 4)

1893. Cer am opor ella inte r po rosa Ulri ch ; E. O. Ulri ch , On Lower Silurian Bryo
zoa ..., p. 330, pl . 28, fi g. 12.

1900. Cer amoporella inte r por osa Ul r ich ; J . M. Ni ckles & R. S. Bassler, A syn o
psi s of Amer ican fo ssil Bryozoa..., p. 200.

1953. Ceramop orella interporosa Ulrich ; R. S. Bassler, i n R. C. Moore, Treatise on
invertebrate..., p . G. 81, fi g. 44,3.

Material. - 10 more or less fragmentary specimens .

Description . - Incrusting, lamellar zoarium, the largest specimen
0.3 mm in thickness and 3 X 5 mm in size. The zooecia obliquel y
ar range d in more or less regular rows . Th ey are tubular, longer on the
frontal surface, shorter on the basal sid e. A delicate, longitudinal edge is
occasionally preserved on the frontal surface of zooecium. The aper
tures are generally ovate, but circular ones occur, too . Often they are
covered by the projecting hoodlike ante rio r border of the distal part
of zooecium. Mesopores vary in size, they have ovate or circular out
lines ; 5, 6 or even more surround the zooecia. The arrangement of meso
pores is irregular. The size of the mesopores, as compared with the
ap ertures of the zooecia, is small , their diameters ranging from 0.05
to 0.08 mm, as against 0.3 to 0.5 mm of the zooecial aper tures.

Variation . - The strongest variations in this species concern dimen
sion of mesopores which, occasionally , may be only one tenth the size
of zooecial ap ertures. The shape of the mesopores may be ovate, cir
cular or irregular. The zooecial aper t ures vary also in siz e of diameter
a nd in shape.

Discussion . - On comparing the zoaria of P olish specimens with
the American ones, described by Ulrich in 1893, strong resemblance
will be readily seen in outline of the incrusting zoarium, in shape and
number of zooe cia l ap ertures and of mesopores. They differ, however,
in that the Polish specimens exhibit an oblique ar r angem ent of zooe
cia and a more conspicuous edge on the frontal surfac e of zooecium.
Some dimensions ar e given below to illustrate the similarities and dif
ferences between the Polish and American representatives of this spe
cies (in mm):
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Diameters

In zooecia
In mesopores

Zoaria from P oland

0.30 - 0.50
0.05 - 0.08

Zoaria fr om U. S. A.

0.15 - 0.30
0.05 - 0.15

Occurrence. - Boulder 0.124, Wyszogr6d (prov. of Warsav). U. S. A.:
Galena shales of the Trenton formation, at Cannon Falls, Minnesota.

Genus Crepipora Ulrich, 1882

This genus has been recorded from the Ordovician of E Europe (Bal
tic Region), and from the Ordovician and Silurian of W Europe and
North America.

Three species: Crepipora simuLans Ulrich, 1890, C. schmidti Bassler,
1911, and C. cf. soLida Ulrich, 1890, have been identified.

Crepipora simuLans Ulrich, 1890
(pI. II, fi g. 6)

1890b. Crepipora sim u l ans Ulrich ; E. O. Ulrich, P al aeozoic Bryozoa , p . 470, pI. 39,
fiig. 4, 4a ; pI. 40, fig. 3, 3a. .

1900. Crepipora simulans Ulrich ; J. M. Ni ckles & R. S . Bassler, A sy nops is of
American fossil. Bryozoa..., p. 217.

1934. Crepipora simulans Ulrich ; R. S. Bassler, in Fossilium Ca talogu s, p. 82.
1953. Crepipora simulans Ulrich ; R. S. Bassler, in R . C. Moore, Treatise on in ver

tebrate..., p . G 82, fi g. 45, 1 a - d .

Material. - Two fragmentary incrusting zoaria.

Description. - Lamellate, incrusting zoarium, with surface 5 X 5
mm. Zooecia tubular, not very long, with moderately thick walls. Ap er
tures subrhomboidal, or polygonal and rounded, with diameter from
0.3 to 0.5 mm; 6 to 8 apertures occur in 2 mm, arranged in more or less
regular oblique rows. In the proximal part of the zooecium, on its long
er wall, there is a characteristically incised lunarium. The mesopores
are few, depressed or elevated and surrounded by zooecia that are
slightly larger in diameter and different in shape. The diameter of
mesopores ranges from 0.1 to 0.2 mm. Most of them are ovate, with
thick walls, and they occur as few clusters. According to Ulrich (1890b),
scarcity of mesopores is a characteristic feature of young zoaria, hence
our specimens would belong to the early stages of astogeny.

Variation. - The strongest variations concern the shape and size
of zooecial apertures. Some differences also occur with respect to di
mensions of mesopores, their number and arrangement. The zooecia ar e
generally obliquely placed at a varying inclination angle, occasionally
they are subvertical in relation to the base of zoarium.
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Discussion . - The zoarium of the P olish specimens differs from
that of Cr epipora sim u lans described from U. S. A. (Ulrich, 1890b)
mainly in t ha t it has larger apertural diameters, namely from 0.3 to
0.5 mm, while in the American specimens they are from 0.22 to 0.4 mm.
Mo r eov er, our specim ens in comparison with the American bear very
few m escpor es. Certain characters in common, e.g. similar dimensions
of a pertu ra l di ameters (0.4 - 0.6 mm), bring t he Polish zoarium near
to the Cr epipora epidermata Ulrich, 1890 . The differences h ere concern
chiefly dimensions of zoariurn. In C. epiderm ata the diameter is up t o
8 em, a n d even m or e, whil e in the P olish incomplete zoarium it is
0.5 em.

Occurren ce. - Boulder 0.204 from Mocht y (prov. of Warsaw). In
t he U.S .A. at Richmond, Cincinnati, Ohio ; Madison, Indiana; Wilming
to n, Illinoi s ; Maysville , Ohic ; Trenton , K entucky and Tennessee.

Crepipora schmidt £ Bassl er, 1911
(text-fig. 16; pl . II , fig . 7)

1911b. Crep ipora schmid t i Bassle r ; R. S . Bassl er, The early P al eozoic Bryozoa ...,
p. 87, f ig . 26.

1959. Crep ip oru schmidti Bassle r ; R. M. Mann il , Vop ro sy st ratigr a fii i m san
k i..., p . 32.

Mat erial. - 8 fragmen ts of zoa ri a, most of them rather small, in
var ious state of preservation.

Descrip ti on. - The su rface of fragmen tary zoaria is up to 2 X 3 mm
in size an d 1 mm in thickness. The zooecia are somewhat obliquel y
oriented. They consist of moderatel y long tubes which dilate distally
and produce very characteristic lunaria. The apertures are large, from
0.3 X 0.5 mm to 0.4 X 0.6 mm in diameter, rhomboidal, ovate or irre
gular. The apertures that occur close to the m esopores are characterized
b y somewhat different sha pe and sligh t ly larger dimensions. There
are, on the average, 3 o r 4 a per tu res in 2 mm. A sharp edge , in varying
state of preservat ion, is obse r vable on the frontal surface of the zoo e
cium. The maculae a re w eakly devel op ed and slightly rais ed. The m e
so po res h av e r el ativ el y w ide ori fices, 0.1 to 0.3 mm in diameter. Their
shape is variable : ovate, t riangular, rounded, and so on.

Varia tion. - A pertures of zooecia are variably sh aped. The zooecial
apertures m ay be rhomboidal , ovate, or of another shape, and t heir
diameters vary in dimensions. The mesopores are rounded, triangular
o r differently shaped, with diameters of varying dimensions. The ma
culae may be either slightly raised or depressed, their size , shape and
position are not constant characters.
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Dis cus sion. - A compar ison of the Poli sh sp ecimen s wit h t hose d e
scribe d by Bassl er (1911b) fr om Estonia show tha t t hey have thicker
zooeci al walls and greater apertural diameters. The longest apertural
diameter in a Poli sh sp ecim en is 0.6 mm, while the cor r espondin g m a
ximum in an Estonian specimen is 0.4 m m. A more or less dist inct
edge is pr eserved on the frontal side of the P olish zooecia, a feature

c

Fi g. 16. - Crepipora schmidti Bassler. Fragment of zoarium (scheme): a zooecial
aperture with elevated lunarium, b frontal wall of zooec ium with lon gitudin al

ed ge , c mesopore.

not m en tioned by Bassler . In the zoarium here described there occur
3 or 4 ape rtures in 2 mm, while in the Estonian zoarium there are
4 or 5 apertures. Cr epirora schmidt i diff ers from C. simulans and C. cf.
sali da - the ot he r two species identified in the P olish erratics - chi efly
in lar ger apertures a nd diff er ent shape of lunar ia.

Occurre nce. - Bou ld er 0.204 from Mochty (prov. of Warsav). In Esto
nia : J ewe lim estone (Dj).

Crepip ora d . salida Ulrich, 1890
(pl. I II, fig. 3)

Materia l. - 5 fragmentary zoaria of different size and state of pre
se rvation .

Description . - Lamellate, incrusting zoaria, the largest up to
3 X 7 mm, and approx. 0.7 m m in thickness. T ubular , moderatel y long
zooecia , somewhat obliquely oriented to the base of zoarium. Zooecial
wa lls th in . Apertures ovate, occasionally pyriform, or irreg ular in con
to ur, with diameters fro m 0.15 X 0.25 mm to 0.2 X 0.3 mm. As many
as 6 apertures may occ ur in 2 mm. The projecting frontal wall of t he
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zooecium forms a characteristically shaped lunarium. The interzooecial
mesopores, well preserved, occur between the zooecial apertures which
are triangular, ovate or rounded, commonly three in number. The meso
pore diameters are from 0.05 X 0.08 to 0.1 X 0.2 mm. In relation to
the zooecial apertures, the mesopores are slightly depressed. The ma
culae are few, slight ly raised.

Variation. - The strongest shape and size variations concern the
zooecial apertures and the interzooecial mesopores. The distances separa
ting the mesopores range from 0.2 to 0.5 mm.

Discussion. - The Polish zoaria show some differences in compa
rison with the American ones, described by Ulrich (1890b).

Specimen from Specimen from
Dimensions Poland U. S. A.*

No. Br. O. I

_.

Diameter s of aper- 0.15 X 0.25 0.17 X 0.22
tures 0.20 X 0.30 0.22 X 0.30

Diameters of me so-
pores 0.10 X 0.20 0.05 X 0.17

Dist ance between

Ith e me sopores 0.20 - 0.50 I 0.10 - 0.30

* Owing to lack of n umerica l data in th e descri pt ion of the American species ,
the dimen sions were m ade by the writer from Ulrich 's f igur es .

Th e above data indica te cons ide rable differences in the zooecial
ape r ture s and m esopores in t he two zoaria here considered. In addi
tion the spacing of interzooecial mesopores is slight ly greater in the Po
li sh specime ns . In vi ew of these differences, the ass ignment of our sp e
cimens to the American spec ies is not quite certain.

Occurrence. - Boulder 0.204 from Mochty (prov . of Warsaw). U.S.A.:
Cincinnat ian , fro m a creek south of Covington , Kentucky.

Order Trepostomata Ulrich, 1882
Su border Amalgamata Ulr ich & Bassler, 1904

Fam ily Batostomellidae Miller, 1889
Genus B ythopora Miller & Dyer, 1878

Th e genus B yth opora has so far been recorded only from the Ordo
vician of Europe, and fro m the Ordovician to the Devonian of North
America. The Polish specimens on the whole correspond with Ulrich's
diagnosis , but they differ in having more conspicuous acanthopores.
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Bythopora cf. subgracilis (Ulrich, 1893)
(pl . IV, f ig . 2- 3)

Material. - 13 fragm en tary zoaria of different size.

Description. - The ramose zoaria are dichotomous. The branches
are about 1 mm in thickness , but nearly 2 mm at points of branching.
The oblique zooecial apertur es , mostly ovate, do no t exhi bit a constant
pattern as r egards their arrangement and dimensions. They are disper
sed at random and somewhat obliquely oriented. Four to five spiniform
acanthopores surround the apertures. There are from 5 to 7 apertures
in 2 mm. The zooecial in terspaces are fairly thick, chanelled. The meso
pores closely resemble the zooecia, hence they are not readily distin
guishable. The zooecia and mesopores lack diaphragms.

Variation . - Variation concerns the shape of zooecia and their num
ber on a given segment of a branch. Quite distinct differences may be
noted concerning the number, size and shape of acanthopores. They
may be small or fairly large and projecting above the surface.

Discussion. - The Polish zoaria differ in certain respects from the
Estonian sp ecimens, describ ed by Bassler (1911 b) from the Wassalem
beds . In our zoaria t he branches are narrower, the apertures more
irregular in contour, t he aca nthopores more consp icuous. Similar differ
ences dist inguish our zoar ia from the American ones describ ed by
Ulrich (1893 ). Hence, their assignment to Ulrich's species is not quite
certain.

Occurr ence. - Bould er 0.204 from Mochty (prov. of Warsaw). Esto
nia : Wassal em beds (D3) , Uxnorm. U.S.A. : Black Ri ver (Decorah) , t he
Minnesota shales .

Gen us Orb ipora Eichwald, 1856

Until recently the genus Orb ipora has been recorde d from Europe
only, namel y from Es tonia and Sweden, w here it has been described by
Eichwald (1856 , 1860), Dybowski (1877) , and Bassler (1911b). More r e
cen tly, Frit z (1957) r ep or t ed it from the Middle Ordovician beds in
Ottawa, Canada.

Orbipora minima n . sp .
(pl. III, f ig. 1)

H olotypus: Specimen No. Br. 0 .1/526; pI. III, fi g. 1.
Stratum typicum: indeterm in ate .
Locus typ icus: Mochty, provo of Warsaw, P oland.
Der i vat io nominis : L at. m inimus - the smallest , with reference to the di 

mension of the zoarium , sm all er than any so far descr ibed .
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Diagnosis. - Zoar ium hemispherical, with slightly concave cir cu
lar base, approx. 3 mm in diameter ; zooecia tubular ; apertures hexa
gonal ; conspicuous, spiniform acanthopores.

Material. - 3 zoaria of different size and st ate of preservation.
Description . - Zoaria hemispherical , with maximum height up to

1 mm. They were attached to the substrat um by a flat or s light ly con
cave base, more or less circular in contour. The bas al diameters a re
from 2.5 to 3 mm. The zooec ial t ubes of uniform wi dth throughout
their length ; on ly occasiona lly contrac ted in the proximal end at t he
zoar ial ba se. The length of zooecia is affected by the hemispheri cal
shape o f the zoarium ; these occur ri ng in the peripher al par t are short
er th an those in the central part. The zooeci al aper tures are mostl y
h ex agon al , sometimes irr egularl y polygonal or ovat e. The larger aper
tures are 0.33 X 0.33 mm, an d 0.33 X 0.30 mm in diameter ; the smaller
ones 0.26 X 0.20 mm, and 0.20 X 0.20 mm. Acanthopores occur around
the zooecial apertures , where the zooeci al walls are amalgamated. Th ey
a re developed as spiniform proj ections , ove r 0.1 mm long, conspicuously
dilated at the base, distinctly protruding above the zoarial sur face . One
aca ntho pore intervenes between three adjacent zooecia . The zooecia
coalesc e very closel y and are thin-wa lled. The wa lls of the adjacent
zooecia are amalgamated by means of their common acanthopore pro
ject ions. Our specimens lack diaphragms and mesopores.

Variation. - Strongest varia t ions occur concerning the length and
widt h of zooecia. This is closel y correlated with thei r position in the
zoarium, since the peripheral zooeci a are shorter and narrower than
those in the central, mos t elevated part of the zoarium. Slight varia
tions may also be observed as regards the size and number of acantho
pores (4-6) .

Discussion . - In the general appear ance of the zoarium and the
hexagonal shape of apertures, Orbipora minima n .sp. comes nearest to
O. distuncia (Eichwald, 1856). It differs from it chiefly in considerably
smaller dimensions of the zoarium and the zooecia, and less abundant
acanthopores . From Or bipora acanthopora Bassler , described from Esto
nia (1911 b), our new species diff er s by its irregularly po lygona l shape
of apertures, an d the shape and mo de of dist r ibut ion of acanthopores.
The points in common are dimensions of zoaria and zooecial apertures,
al so the number of acanthopores .

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw).

Family Cons te llarii dae Ulrich, 1890
Genus Stellipora Hall, 1847

The genus St ellipora has , thus far, been known fr om the Ordovi
cian st ra ta of Europe (the Baltic Region) , Asia (the Sib eri an Platform)
and North America (Trentonian limestones).
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Stellipora vesiculosa Modzalevskaya, 1955
(pi. III , fi g. 2)

385

1955. S tell ip ora v esiculosa Modzalevskaya ; E. A. Modzalevska ya , Polevoj Atlas...,
p. 53, pi. 37, fi g. 1.

MateriaL - On e zoarium of about 1 sq . em.

Descripti on . - Zoarium incrusting, lamellate, 0.5 to 1 mm thick, sub
circular, 10 mm in diamet er. Three stellate maculae are indicated on
the frontal side of zoarium, of which the largest is approx. 4 mm in
diameter. The stellate shape of maculae is str esse d by the radial arrange
m ent of zooecial apertures which occur as 10-12 radial stellate clu
st ers, directed to the middle of maculae. Within the stellate cluster the
apertures are arranged in two, occasionally in three rows. As compared
with the mesopores, they are rather small, approx. 0.25 rom in diame
ter, round, ovate or polygonal, and considerably thicker-walled than
the inesopores. From 6 to 8 zooecial apertures occur in 2 mm. The inter
spaces of the stellate clusters of apertures are filled by mesopores which
also occupy the middle of the maculae. Mesopores are from 0.08 to
0.1 mm in diameter. The naturally exposed longitudinal sections show
diaphragms, fe w in zooecia and crowded in mesopores.

Variation. - Certain var iations affect the number of apertures in
the stellate clusters which may occur there either in 2 or 3 rows; al so
the apertural sh ape may vary , being round, ovate or polygonal, and
finally the dimensions of apertures. Mesopores are subject to dist inct
variation s, their number in the interspaces of the clusters of zooecial
aper tures, and in the middle maculae, is not at all constant. The di
m ensions of mesopores vary , too.

Discu ssion. - Th e zoarium here considered greatl y rese m bles spe
cimens describ ed by Modzal evskaya (1955) fr om the Ordovician of the
Siberian Platfor m.

Belo w are given some dimensions of th ese forms (in mm ):

Dimensions

Th ick ness of zoa 
r ium

Diamete r s of aper 
tures

Diameter s of meso
pores

Number of a pe r tu re s
in radial clusters

Z oa rium
from Po la n d
No . Br . O. I

0.50 - 1.00

0.20 - 0.25

0.08 - 0.10

10 - 12

Zoa r iu m
from S iber ia

2.00

0.15 - 0.24

0.15

9 - 10 I,

7 Acta P a l ae ori tolo g lc a Polon lca N r 2-1
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In summing up the above data it should be noted that our zoarium
is characterized by more numerous clusters of zooecial apertures, ran
ging from 10 to 12, and by slightly shorter diameters of mesopores. In
the Siberian specimens the zoarium is thicker and the dimensions of
the apertural diameters more strongly differentiated. In all probability,
however, these differences fit into the range of individual variations.

Occurrence . - Boulder No. 0.204 from Mochty (prov. of Warsaw).
U.S.S.R.: the basin of the Podkamennaya Tunguska river, the Chunke
river and the Rybokupcha river, Upper Or dovician beds, Dolborsk ho
rizon.

Suborder Int egrata Ulrich & Bassler, 1904
Family Halloporidae Bassler, 1911

Genus Hallopora Bassler, 1911

Hallopora is a long-lived genus since it is recorded from the Ordo
vician to the Carbon iferous. Moreover, it has a very wide geographical
distribution, being known from Europe, North America, Africa and
Australia.

Hallopora dumalis (Ulrich, 1893)
(pl. IV, fig. 1)

1893. CallopoTa dumalis Ulrich; E. O . Ulrich, O n Lower Silurian..., part 1., p . 282 ,
pl. 23, fig. 1-8.

1900. Callopora dumalis Ulrich ; J. M . Nickles & R. S . Bassler, A sy n op sis of
American fossil Bryozoa... , p . 188.

1911b. Hallopora dumalis (Ulrich) ; R. S. Bassler, The early Paleozoic Bryozoa...,
p. 331, fig. 207.

1921. Hallopora dumalis (Ulrich) ; H. Bekker, The Kuckers stage..., p, 42-43, pl. 6,
fig. 9-13.

1959. Hallopora dumalis (Ulrich) ; R. M . Mannil, Voprosy st r a t ig r afid i msan
ki... , p . 32.

Material. - 10 fragments of zoarial branches, of different size,
some with exposed longitudinal sections.

Description. - Fragments of branches, 4 mm in width, do not exceed
a length of 5 mm. The surface of branches is smooth. The zooecia are
somewhat obliquely oriented, at a certain angle to the axis of the
branch. The zooecial apertures mostly ovate, with diameters e.g.
0.2 X 0.3 mm, and 0.25 X 0.4 mm; 5 or 6 occur in 2 mm. The mesopores
around the apertures vary in number and in shape. Most of them
are polygonal, commonly rectangular or triangular. The diameters of
mesopores are many times smaller than those of zooecial apertures.
The longitudinal sections are characterized by the presence of dia
phragms, both in zooecia and in mesopores. The zooecial diaphragms
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are very far spa ced, the distance between them may be up to 0.2 mm.
In the mesopor es the diaphragms are closely and evenly sp aced.

Va riati on . - Th e va riations noted in sp ecimens of this species con
cern the sh ap e and size of zoaria, zooecia and mesopores. The zoarial
branc hes var y in wi dt h and degree of convexity . Th e apertures occ a
sio na lly deviat e from t he most common ovate shap e and m ay be circu
lar. Th e contour of m esopores va ries rather strongly , too, but polygonal
mesopores predominate.

Discussion. - Some diff er ences are observable in the Polish zoaria
of Hallopora dumalis (Ulrich) as compared with specimens described
by Bassler (1911b) from Estonia. They may namely be distinguished
by broader branches and grea ter apertural diameters of zooecia and
m esopo res, Five to six apertures occur in 2 mm on our specimen, while
seve n to eight apertures are found in the same length of the Estonian
zoarium.

Our zoaria also display some resemblance with Hallopora subnodosa
(Ulrich), figured by Ulrich (1890b) , from Cincinnati, U.S.A. The aper
tural dimensions, also the number, size and arrangement of mesopores
are similar in these two forms. The chief difference is the presence on
American zoaria of tubercled monticules. As compared with the geno
type of H. elegantula (Hall , 1852), the Polish zoaria do not differ much in
dimensions, but in smaller ap ertures, in their different shape and in
smaller number and smaller dimensions of m esopores.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw). Esto
nia : Kuckers shales (C2) , the Jarve Quarry (C2) . U.S.A. :PhyLloporina
bed, (Decorah) Black River shales and the Cli tambonites horizon, the
lowermost Trentonian near St. Paul and Cannon Falls, Minnesota.

Order Cryptostomata Vine, 1883
Family Phylloporinidae Ulrich, 1890

The systematic position of the family Phylloporinidae has often
be en a subject of discussion. Commonly it is referred to the order
Cryptostomata (Ulrich, 1890a, 1890b; Bassler, 1911b, 1935; Toots, 1952;
Mannil, 1958). Bassler (1953) places the Phylloporinidae in the Trepo
stomata, though in his earlier papers (1911b, 1935) he referred it to the
Cryptostomata. Astrova and Morozova (1956) include the Phyllopori
nidae into the Cryptostomata ; together with the Fenestellidae and
Ac anthocladiidae, the Phylloporinidae are assigned by these authors
to a new subor der - the F enestelloidae As trova & Morozova, 1956. No
definite views regarding this matt er can be advanced by the present
writer on account of the lack of m aterial suitable for microscopic stu
dies. In accordance, ho wever, with a revision of this order, made by

7·
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Astrova and Morozova on the basis of a keen-sighted microscopic ana
lysis of its anatomy, the present writer assigns the Phylloporinidae to
the Cryptostomata.

Genus PhyHoporina Ulrich, 1887

The stratigraphic range of this genus comprehends the Ordovician
and Silurian of Europe (Baltic Region and Italy), Asia (Siberian
Platform) and North America (Tennessee and Minnesota).

PhyHoporina sublaxa Ulrich, 1890
(pi. v , fi g. 1)

1890a. Phylloporina sublaxa Ulri ch ; E . O. Ulrich, New Lower Silurian Bryozoa,
p . 179, fi g. 6 a-f.

1893. Phylloporina sublaxa Ulrich ; E . O. U lrich, On Lower Silurian Bryozoa...,
p . 209, pi. 4, fi g. 1-7.

1900. Phylloporina sublaxa Ulri ch ; J. M. Nickles & R. S. Bassler, A synopsis of
American fossil Bryozoa..., p. 353.

1953. Phylloporina sublaxa Ulrich ; R. S. Bassler, i n R. C. Moore , Treatise on
invertebrate..., p . G. 116, fi g. 79, 5 a - b.

Material. - Two larger and a score or so of smaller fragments of
zoaria in various state of preservation.

Des cription. - Zoarium composed of reticulating, slender, convex
branches, from 0.24 to 0.6 mm in width. On the front side occur 3 rows
of apertures. The apertures are mostly rounded, from 0.05 to 0.1 mm
in diameter. Fenestrules large, ovate or slightly irregular in outline.
Their length is two and a half times their width . Poorly preserved, not
readily discernible ac anthopores and mesopores occur in the apertural
interspaces . Th e noncelluliferous side, similarly as the celluliferous, is
rounded in se ction and marked by delicate longitudinal striae. The
zoaria were attached to the substratum by a disc-shaped base which is
preserved on some of our sp ecimen s.

Variation . - Ph yHoporina subuix a displays rather strong variations
which have been noted already by Ul ri ch (1890a ) since he st ated that
zoaria of this species collected in Tennessee and Minnesota differ in
dimensions. In our m at erial, variab ility is expressed foremost in the
length and width of branches, in size an d outline of fe nestrules, and
in the sha pe of apertures .

Discus sion. - Th e fo llowing m easurements are given to stress the
affinities and differences that exist between t he Polish sp ecimens and
the American ones investigated by Ulrich (189 0a).

Comparison of dimensions:
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Dimensions

Width of branches . .
INum ber of fenestrules:

I
in 1 em - lon gitudinally
in 1 cm - tran sversel y .

I
Num ber of apertural r ows

I

Diame te rs of apertures . .
Number of aperture s in 5
ILen gth of fenestrules

I

Specimen from
U.S.A.

0.3 - 0.6 mm

5 - 7
9 - 10

3
0.09 mm
23 - 25

2.3 times lon g
as broad

I
Specimen from Poland )

Br. O. I

0.24 - 0.35 mrn " I

4 5
8 Q

3
0.05 - 0.1 mm

22 - 24
2-2.5 times

long as broad

* At r amification s the width of branches is 0.6 mrn.

Our zoaria, as is shown by the data given above, are distinguished
by more slender branches, and larger, more elongated fenestrules which
give the whole zoarium a delicately reticulated appearance. The other
morphological features are very much alike in the two specimens com
pared. Phylloporina sublaxa Ulrich approaches Ph. qrarustruita Ulrich
in the width of branches, the number of zooecial rows, and dimensions
of apertural diameters. In other features, however, these species differ
very essentially, since the zoaria in Ph. granistriata Ulrich have more
elongated fenestrules, apertures separated by fine carinae and longitu
dinal granulated striae on the noncelluliferous side. When compared
with Ph. tricellata Nekhoroshev (1955), described from the Lower Silu
rian beds in th e U.S.S.R., the Polish specimens differ chiefly in smaller
width of branches and greater number of aper tures as measured in
5 mm.

Occurrence. - Boulder 0.204 fr om Mochty (prov. of Warsaw). U.S.A. :
Lower Trentonian (Glade limestone), Lebanon and La Vergne ; Mur
fr eesboro, Tennessee; limeston e and sandstone from St. Peter, Minnea
polis, Minnesota ; upper part of Trentonian sh al es, St. Paul, Minnesota .

Genus Chasmatopora Eichwald, 1860

This genus is known fr om the Ordovician and Silurian of Europe,
Asia an d North America.

Chasmatopora sp.
(pl. III , f ig. 4)

Material. - 1 fragmentary zoarium in a poor state of preservation.

Description. - Zoarium reticulate, with closely spaced branches.
Width of branches up to 0.4 mm. Ap ertures arranged in two rows. In
the attachment of th e anastomosing branches there are more than two
rows of apertures. Their shape and size are rather varied, since they
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may be elliptic, ovate or subcircular in outline. From 5 to 6 apertures
occur in 2 mm longitudinally m easured. The apert ures m ay be rimmed
by del icate low peristom es which ar e not always preserved. The elon
gated fe nest r u les are mostly ovate or mor e or less irregular in out line .
The largest on e is 0.5 X 1.5 mm in size. About 3 fenestrules occur in
3 mm of the zoarial width. The non celluliferous side is longitudinally
st r iated. The striae run parallel to the edges of the slightly flattened
branches . Th e fr ontal side of branches is som ewhat convex , the oppo
s it e one flat .

Variation . - The width of branches, the shap e and size of ap ertures ,
the outl ine and size of fe nes tr ules are all m ore or less subject to
variation s. Mor eover fa irly st ro ng diff erences occ ur in the len gth of
anasto mo sin g branches which ra nges fr om 0.3 to 1.15 mm. The number
of apertures in the anastomosing branch es varies , too, an d it is not
directly correl ated with the len gth of branch es, since short anastomo
sing branches are often ch aracterized by m or e numer ous ap ertures
than the long branches.

Discussion. - The P olish zoaria somewhat resem ble Chasmatopora
reticu lata (Hall , 1847). In ad dition to a simila rly reticulat ed structure,
they are alike in widt h of branch es and the presence of delicate peri
stomes. Th e most im portant diff erence lies in that the P oli sh spe cimens
lack aca ntho pores and have a smaller number of apert ures .

Comparison of dim en sions:

Dim ensions I Zoaria from P oland
No . Br. O. I

Zoaria f r om
U .S .A

Width of branc hes . .
Diameter s of fenestrule s

INum be r of aper tu r al rows

I
Num ber of a per tu r es in 2 mm
Acanthopores . . . . . . .

I
: I

0.4 m m
0.5 X 1.5 mm

2

5 - 6
la ck ing

0.3 mm
0.3 X 1.1 mm

2
8 - 9

numerous

Occurrence. - Boulder No. 0.204 fro m Mochty (prov. of Warsaw).

Genus Con phylloporin a n .gen.
Type species : Conp hy ll oporin a m ochtyens is n. sp.

D el' iva t i o n om ini s: Lat. con - with , to st ress the st r uctur al resemblance w ith
the Ph y llopol' ina .

Diagn osis. - Zoar ium r eti cul ate ; branches wide, wi th two rows of
large tet ra gonal ape r tures; ro ughly alternating ar rangement of aper
tures ; the noncelluliferou s side gra nulated and stria te d wi th fine pores ;
m eso pores small.

R emarks. - The new genus Con ph ylloporina com es nearest to the
genus Phylloporina. Th e features in common are : r eticulat ed st r uctur e
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of zoaria and the presence of mesopores. They differ, however, in the
number of apertural rows, the size of ap ertures and their ar range ment .
In number of apertural rows the new genus approaches some species of
Chasmatopora Eichwald, 1860, and Moorephylloporina Bassl er, 1952.

Conphylloporina mochtyen sis n.sp.
(pI. VIII, f ig. 3)

H ol otypus: Specimen No. Br. O. I!55l; pI. VII I , fi g. 3.
St r atu m t y pi cum : indetermin ate .
L ocu s typicus: Mochty, prov . of Warsaw , P oland .
D er ivati o n ominis : mochtyen si s - after the name of the locali ty Moc hty on

t he Vistula , where the boulder which y ie lded this species , was found.

Diagnosis . - As for the genus.

Mat erial. - 5 fragments of zoaria of different size, fairly well pre
served .

Description. - Zoarium reticulate, consisting of branches from 0.4
to 0.6 mm in width, at points of r amification r eaching up to 1 mm. The
altern at ing ar r angement of aperture s is the most characteristic fea ture
of our zoaria which distinguishes them from other Phylloporinidae. The
ape r t ures are somewha t oblique ly arranged in t wo alternating rows.
Th ey ar e very large, t etragonal or ovate in shape, w ith the lon ge r dia
met ers from 0.25 to 0.30 mm and the shorter from 0.15 to 0.23 mm. Each
ape r ture occupies one half or even m or e of the branchial width. They
are rimmed by low peristomes. There are 7 ape rtures or so in 2 mm.
Mesopores are pre sen t in the peripher al parts of branches between the
ape r tures . The m esopor es are r ather sm all, circular or irregul ar in sha pe .
Th ey occur mostl y twos by twos, only occasiona lly in greater num
bers and are always pl ac ed in distinct depressions. The noncelluli ferous
side of branches is gra nul ated an d striated, wit h pores irregula r ly di s
persed on it s surface. The granul ar ornamen tation does not ex hibit
any constant plan in the ar r angement of grain s. The fen est r ules are
elongated; proximally subcircular, distally sharply te rmi nated.

Variat ion . - It concerns m ainly the width of branches and size an d
shape of aper tures which are mostly tetragonal , very r arely ovate. Th e
dimensions, out line and number of m esop or es var y , too.

Discu ssion. - Whe n com pa r ing the zooecia here descr ibed wit h
some representatives of the P hylloporinidae, it w ill be not ed t hat e.g.
in the number of ape rt ural row s our spe cimens r esemble t he Amer ican
ge nus Moorephylloporina Ba ssler, 1952. They diff er from it in size,
shape an d arrangemen t of ap ertures, wid th of branches an d out line of
fenestrules. In widt h of branches and the similarly granulated orna
m entation of the noncelluliferous side of branches our sp eci es also
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a pproache s the American genus OeciophyLloporina Bassler, 1952. In
other characters our species differs so much from both here discussed
genera that the present author decided to consider it as belonging to
a separate genus - ConphyLloporina n .gen. The dev elopment of meso
pores is a feature shared by th e newly erecte d genus and the genus
Phylloporina Ulrich, 1887.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw).

Family Fenestellidae King, 1850
Genus Fenest ella Lonsdale, 1839

Fenestelui is a cosmopolitan, well differentiated genus. It ranges
from the Ordovician to the P ermian. In the Polish material it is repre
se nted by one speci es, describ ed here as Eenesteiui vistulensis n. sp .

Fenestella vistulensis n.sp.
(tex t - fig. 17; p l. V, f ig. 2)

H ol otypus: S pecimen No. Br. O. 11556; pI. V, fig. 2.
Stratum typicum: indeterminate.
L ocu s typicus: Mochty, provo of Wa r saw, Poland .
Deri vat io nominis: vi stu le nsis - from Vi stula , L atin name of the r iver Wi sla.

Diagnosis. - Zoarium delicate, flabellate, branches narrow, fle
x uous, with two rows of apertures ; a low sha r p keel with spiny acan
thopo r es; dis sepiments short.

Material. - 5 fr agm entary zoaria.

Des crirption. - Zoarium flabellate, forming delicate slen de r bran
_ches up to 0.15 mm in width. On the noncelluliferous side the branches
are convex and finely longitudinally striated, while on the celluliferous
side the surface of branches is varyingly depress ed. The keel is low,
but fairly sharp, with acanthopores represented by regularly spaced
.an d sh ar ply pointed spines , sligh t ly expanded at the base. Their height
eq uals or even exceeds the ap ertural diameter. The apertures , arran
ge d in two rows, are circular or ovate, occasionally with ext remely low
peristo mes. The aper tur al diameters are up to 0.05 mm. In 2 mm there
occur about 12 aper tur es which are spaced from 0.05 to 0.13 mm. The
branches are joined by thin, short dis sepiments whose width equals
that of branches or is slightly sma ller . The fenestrules are more or
less elongated, r ectangular, ovate or irregular in outline. Three fene
strules occur longitudinally in 2 mm, and six fenestrules transversely.
Th ere are 6 to 8 ap ertures adjoining one fenestrule. The distance be
t ween the nodes varies fr om 0.3 to 1.2 mm.

Variation. - It aff ect s mainly the sh ape of aper tur es which are
ovate or circular, also the shape and siz e of fenestrules which pass from
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rectangular to irregular. The distance between the nodes varies, too.
The height of acanthopores on the keel is also subject to variations,
most commonly they are about 0.05 mm, but may be higher.

Dis cussion. - Our species com es nearest to FenesteLla modesta, de
scr ibe d by Ulrich (1890b) from th e Coal Measures of Knox County and

Fi g. 17. - Fen est ella vist ulensis n. sp. Fragment of zoa r ium (scheme) in sligh tly
oblique view, show ing high acanthopore processes .

Seville, Illinois . These two sp ecies resemble each other in flabellate
zoaria, in outline and number of apertures, while they differ slightly
in the shape of fenestrules. It is not possible, however, to assign the
Pol ish form to F. modesta, as it differs from it in smaller size, thinner
branches, different spa cing of nodes, sha r p keel and high, spiny acan
tho pores.

Occurrence . - Boulder 0.204 from Mochty (prov. of Warsaw) .

Genus Enallopora d'Orbigny , 1849

In older palaentological pap ers this genus, described under th e name
of Protocrisina Ulrich, 1890, used to be referred to the Cyclostomata
fa mily Tubuliporidae Johnston, 1838 (Idmoneidae Busk, 1859). It wa s
not until 1911 that Ba ssler expressed some hesitation as to the taxono
mic position of this genus, though he continued to refer Enaiiopora to
the Cyclostomata. This problem has lately been discussed by Toots
(1952) and Mannil (1958). In Toots' opinion, Enallopora must be assigned
to Cryptostomata and reasonably be placed among the Arthrostylidae.
Soviet palaeontologists (Osnovy Paleontologii, 1960) have lately ascrib
ed Enallopora to the Cyclostomata. However, since the correct syste-
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its knots are more or less sharp and the edge of the keel may be mo re
or less distinct .

Discu ssion. - As compared with S emicoscinium planodorsatum, de 
scr ibe d by Ulrich (1890b) from the upper Helderberg in the Ohio river,
the zoaria of S. ordov iciu m n .sp. differ in the greater dimensions of
bra nches, wider dissep iments, smaller fenestrules and simpler keel con
st ru ct ion . A certain r esemblance exist s between our spe cies and S. li
n eatum, in 1936 described by Nekhoroshev from the Upper Silurian
bed s U.S .S.R., which also has thin dissepiments.

Occurren ce. - Boulder 0 .268 from Mochty (prov. of Warsaw).

Family Arthrostylidae Ulrich, 1888
Genus Arthrostyloecia Bassler, 1952

Th e ge n us A rthrost y loecia, erected by Bassler in 1952, has thus far
been recor de d o nly from the Middle Ordovician of North America
(Virginia) .

A rt hrost y loecia nitida Bassler, 1952
(pl. VIII, fig. 1)

1952. A r throst y loecia nitida Bassler ; R. S. Bassler, T axon omic notes..., p . 384,
fi g . 19- 21.

1953. Arthrostyloecia nitida Bassler ; R. S. Bassler , in R. C. Moore , Treatise on
inver tebrate ..., p. G . 128, f ig. 89, 7 a -c.

Mat erial. - 1 segment of zoarium, sati sfa ctor ily preserved .

Des cription . - Extremely slender, e longate d segment with vestigial
a r ti cu lated proximal surface, 0.2 - 0.24 mm in diameter, about
2.5 mm in le ngt h . The zooecia are arranged in 3 rows, on the three
sides of the branch segment. The remaining surface of the segment is
noncelluliferous and shows longitudinal striation. On the celluliferous
side of the segment, the arrangement of striae more or less distinctly
indicates the boundaries of the zooecial tubes. The apertures are ovate,
rela ti ve ly large, with distinct, granularly ornamented peristomes. About
5 apertures occur longitudinally in 2 mm. The apertural diameters are
0.08 X 0.16 mm and 0.1 X 0.22 mm. The longitudinal interspaces be
tween the ape r t ures vary considerably , they may be 0.06 , 0.2, 0.24 and
0.4 mm. Th e celluliferous side of the segment is m arked by ex tr em ely
delicat e, sligh tly sin uo us, longitudinal carinae ornamented by tiny, wide
space d grains.

Variation. - The st rongest variations affect the longitudinal distance
between the apertures which ranges fr om 0.06 to 0.4 mm. Th e apertural
dimensions do not vary to any notable ex tent .
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Discussion. - The Polish specimen exhibits considerable resem
blance with the American zoaria as regards width of segment, size of
ape r tures and carinate ornamentation. Minute, widely spa ced grains
occur on the carinae in our specimen.

Occurrence. - Boulder 0.17 from Wielki Kack (prov. of Gdansk).
U. S. A.: Blackriverian at Edinburgh, Virginia.

Genus Glauconomella Bassler, 1952

The genus Glauconomella is known from the Ordovician to the De
vonian of Europe, Asia and North America.

Glauconomella plumula (Wiman, 1902)
(pl. VIII , fi g. 2)

1902. Glauconome plumula Wiman ; C. Wiman, Uber die Borkholmer Schicht... ,
p. 181, pl. 6, fi g. 17-24.

1911b. Glauconome pl um u la Wiman ; R. S. Ba ssler, The early P aleozoic Bryozoa...,
p. 160, fi g. 80.

1953. Glauconomella plumula (Wiman) ; R. S. Ba ssler, in R. C. Moore , Treatise on
invertebrate.:., p. G. 128, fi g. 89, 4.

1959. Glauconomella p l umula (Wim an) ; R. M. Mannil, Vopr osy stratigrafii i msan
ki... , p. 39.

Material. - 25 fragmentary zoaria of different size and in various
state of preservation ; 1 larger fragment with preserved base, attached
to another indeterminate bryozoan.

Description. - Zoarium continuous, con sisting of dichotomously
dividing branches, ramose in appearance. The la teral branches are obli
quely oriented, more or less equidistant , thei r common ar rangement
is an alternating one, only occasionally opposit e, narro wer than, but
some times as wide as the stem . Most of the fr ag mentary zoaria are
about 5 mm in length, while one specimen with preserved circular,
expande d base, is 10 mm long. Th e diameter of the stem does not exceed
1 mm, it is ovate or subcircular in outline. The apertures occur only
on one side of t he branches. Th e noncelluliferous surface is marked by
fi ne longitudinal striae and one more distinct carina which runs cen
t ra lly alo ng t he middle of the branch. The apertures occur in 2-4 rows
d elimited by longitudin al striae. Th ey form somewhat oblique trans
vers al rows, contain in g 2, 3 or 4 apertures, which are ovate in sha pe
and w it h the longer diameter in m ost cases double the length of the
shorter one e.g. 0.12 X 0.25 mm, 0.15 X 0.30 mm. A peristom e is de
ve lope d arou nd the ape rture. About 5 apertures occur in a length of
2 m m . Th e distance bet ween the ape r tures nearly equa ls the sm aller
diameter of the apertu re.
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Va riation. - Arrangement of lateral branches is one of the charac
ters subject to var iations. In relation to the main stem it may be either
alternating or opposite. The width of the lateral branches varies, too.
Most commonly, their diameter is narrower than that of the st em, but
sometimes very much the sa me. Some slight differenc es also exist in
dimensions of apertura l dia m eters and the int erspaces between them.

Discus sion . - Glauconomella plumula (Wiman) , when compared
with Gl. strigosa (Billings), differs from it in the following characters,
already obser ved by Bassler (1911b): closer and more regular ramifica
tion of zoaria, somewhat different arrangement of apertures and smal
ler ap ertural diameters. The Polish sp ecimens do not essentially differ
from those described by Wiman (1902) and Bassler (1911b).

Occurrence. - Boulders: 0.204 from Mochty (prov. of Warsaw) and
0.298 from Ustka (prov. of Koszalin). Estonia : Harjuan series FIb, F 2•

Sweden: OJle Myr in the Gotland island. U.S.A.: Richmond group
Fernvale shales from Illinois and other states.

Genus Heminematopora Bassler, 1952

The genus Heminematopora, er ected by Bassler in 1952, has thus far
been known only from the Middle Ordovician of the U.S.A. (Virginia).

The zoaria of Heminematopora, which are fairly abundant in our
material, represent two species: H. ? v irginiana Bassler, 1952, with 3
longitudinal rows of zooecia, and one noncelluliferous longitudinally
st r ia ted surface, and H. rossi n.sp. with 4 longitudinal rows of zooecia
and on e noncelluliferous, longitudinally striated surface. On account
of the lack of distinct basal articulation, the assignment of our zoaria
to Heminematopora is only tentative. But, according to Bassler (1911b,
p. 155), articulation is sometimes lacking in the allied genus Nemato
pora Ulrich, 1888 ; hence this may reasonably be supposed to be the case
also in the genus Heminematopora Bassler, 1952. Therefore, as has
been suggested by Dr. Manni! (in litt.) , a new genus ought perhaps to
be erected for the specimens here considered.

Heminematopora? virginiana Bassler, 1952
(pl. IX, fi g. 4- 5)

1952. H em i n ema topora vi r giniana Ba ssler ; R . S. Bassler , T axonomic notes...,
p. 384, fi g. 16-18.

1953. H em i n em at opora vi rginiana Bassler ; R. S. Ba ssler, in R. C. Moore , Treatise
on invertebrate ..., p . G. 129, fig. 89, 8 a-c.

Material. - 5 incomplete branching zoaria.

Description . - Zoaria consist of thin branches, about 0.4 mm in
wi dt h ne ar ly along the complete length of zoa rium. Branches mostly
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straight, dividing alternately at an interval of about 1 mm. The frag
mentary branches about 5 mm in length. Zoaria attached to the substr a
t um by an expa nded base (of pol ygonal shape), 1 mm in diameter. In
transverse section the branch is more or less quadrate, sometimes sub
ovate. The ap ertures are arr anged in 3 longitudinal ro ws, separated
by delicate longitudina l ri dges. One side of the branched zoarium is
noncelluliferous, wi th fairly well marked longitudinal striae. About
3 apertures occu r longi tudinally in 2 mm. They are ovate in outline
and rimmed by a rather low , but distinct peristome. The apertures ha ve
a slightly oblique orientat ion. The interzooecial surfaces have longitu
dinally striated ornamentation.

Variat ion . - It concerns the length of interzooecial surfaces and out
line of branches in transverse section, commonly quadrate but some
times ovate.

Discussion. - The following table gives some measurements of the
Polish and American specimens of H. virginiana.

Comparison of dimensions:

Dimension s I Zoarium from II Zoarium
Poland No. Br. O. from U.S.A. ·_.

Length of fragmentary branches
I

5.00 mm 1.75 mm
Wid th of fragmentary branches 0040 mm 0.35 mm
Number of ap er tural rows 3 3
Number of apertures in 1 mm 1.5 3
Transve r se secti on of branch quadrate or qu adrate

ovate

• The ab ove data have been obtained by measuring the fig ures in Ba ssler's
paper (1953).

Ou r specimens differ from the American ones in smaller number of
apertures in 1 mm and in their slightly smaller width.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw). U.S.A.:
Blackriverian (Edinburg), Strasburg Junction, Virginia. .

Heminematopora rosst n.sp.
(pl. XI , fi g. 1)

Holotypus: Specimen No. Br. O. 1/632; pl. XI, fi g. 1.
Stratum typ icum: indeterminate.
Locus ty picus: Mochty , provo of Warsaw, Po la nd.
Derivatio nominis: rossi - after the American palaeontologist Dr. June

R. P. Phillips-Ross.

Diagno sis. - Zoa rium thin branched, in section pentagonal , with
4 rows of apertures and one noncelluliferous side.
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MateriaL - More than 50 branches of different length, mostly well
preserved.

Description . - Zoaria consisting of thin, dichotomously dividing
branches. Lateral branches few, meeting the main branch mostly at an
angle of about 80° . Length of greatest zoarium 8 mm. Thickness of
branches 0.3 mm. Apertures arranged in 4 longitudinal rows separated
by delicate, granulose ridges. Apertures oval-shaped, rimmed by a low
peristome. 6 apertures occur longitudinally in 2 mm. The noncelluli
ferous side is longitudinally st r ia ted.

Variation. - It is expressed in shape of ap ertures , commonly ovate,
but occasionally shar p pointed, particularly so in the distal end. Some
differences also occur in the arrangement of apertures.

Discu ssion . - From the American H. virginiana Bassler , our sp e
cies differs in having a pentagonal - not quadrangular - section of
branches, and in forming 4 - not 3 - apertural rows.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw).

Genus Nematopcra Ulrich, 1888

Th e long-lived genus Nematopora Ulrich is recorded from the Ordo
vician to the P ermian of Europe, Asia and North America.

Nematopora subLineata Mannil , 1959
(pl. IX, fig. 6)

1959. N ematopora su b l i ne at a Mannil ; R. M. Mannil, Voprosy st rat ig raf ii m san-
k i... , p . 39.

Material. - 12 fragmentary branch es, in various st ate of preser
vation.

Description . - Zoarium con sists of thin, dichotom ously dividing
branches, about 0.3 mm in w idt h, at points of ramification excee ding
0.5 mm. Tral}sverse section of branches polygonal. Ape r tures form
6 longitudin al rows, divided by delicate ridges. Surface of r idges orna
mented by small but distinct, uniformly disp ersed granules . Apertures
rimmed by d eli cat e pe r istome, simila r ly granulated as the r idges. The
peristome embraces the aperture only proximally and lat er ally , where
it is gradua lly and gently fused with the longitudinal r idges. The ape r 
t ures somewhat ob liq ue ly oriented, there occur from 3 t o 4 apertures
longitudinall y in 2 mm.

Variat ion . - Th e width of branches, the length of ape rtural diame
ters and the interz ooecial surfaces vary in the sa me zoarium.

Discu ssion . - Wh en compared wi th Eston ian spe cimens of t his spe 
cies, our zoaria displ ay st rong similarities. They differ on ly in that some
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of the Estonian zoaria have more closely spaced apertures, since from
3 to 6 occur in 2 mm, while there are only 3 to 4 apertures in 2 mm
in our zoaria. Moreover, the granular ornamentation is less developed
on the Estonian specimens. From the other representatives of Nemato
para, N. sublineata Mannil differs in the first place by a characteristic
development of the apertures, which are slightly obliquely oriented
and have no peristome in the distal part.

Occurren ce . - Boulders: 0.17 from Wi elki Kack (prov. of Gdansk)
a nd 0.204 fro m Mochty (prov. of Warsaw). Estonia: Tapa-Tyrma, Saksb i,
Moe (FI) ; Porkuni (F2).

Genus Sceptropora Ulrich, 1888

The genus Sceptropora ha s a wide geographical distribution. Thus far
it has been r ecorded from the Ordovician and Silurian of Europe, As ia
an d North America.

In our material consisting of erratic boulders from the Ordovician
of Poland this genus is represented by 3 species: Sceptropora facu la
Ulrich, S. florida n .sp . and S. spinosa n .sp.

S ceptropora facula Ul rich, 1888
(p l. x , fi g. 1- 3)

1890b . Sc eptropora [ acula Ul r ich ; E . O. Ulrich , P al aeozoic Br y ozoa , p . 400-401,
fi g. 15.

1900. Scepir opora fac ula Ulrich; J. M. Nickles & R. S. Ba ssler, A sy n opsis of
American f oss il Bryo zoa ..., p . 399.

1911b. Sceptropora fac u la Ulr ic h ; R. S . Bassler , The early P aleozoic Br yo zoa ...,
p. 153, fi g. 74 a -d .

1928. Sceptropora fac u la Ul ri ch ; R. S. Bassler, in W. H. Twenhofel, Ge ology of
A nt icos t i I sl a nd , p . 160.

1935. Scepiropora f acula Ulrich ; R. S. Ba ssler, F ossilium Cata1ogu s, p . 193.
1953. Sceptropora fac u la Ulri ch ; R. S. Bassl er, in R . C. Moore , Tre a t ise on inv er 

te br ate..., p . G . 130, fi g. 90, 3 a -b.
1959. Scep t t opor a [acuui Ulrich ; R. : M . Ma n n il , Vo p r os y strat igrafii i ms anki.,.,

p . 39.

Material. - 20 .zoar ial segments in various state of preservation,
one of the segments is with two top sock ets , indicating dichotomous
branching of zoari urn .

Des cription. - Zoarium consists of club-shaped segments, which
are preserved as detached elements. The presence at the top of one
segment of 2 sockets indicates dichotomous branching of the zoarium.
The segments attain a length of 1.3 to 2 mm, distally they expan d and
are up to 0.6-1.2 mm in width . The proximal en d is distinctly

e Act a Pa la eo n tologica P ol on ica N r 3- 4
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narrower, 0.2 - 0.8 mm, and bulbous. In shape and size the bulbous
ba se corr esponds to the socket at the top of the preceding segment.
The diamet ers of the top sockets for the articulation range from 0.5
to 0.9 mm. Minute but distinct , finely se rrate or crenulate r idges occur
along the segment, separating the longit udinal ro ws of apertures . The
surface of the bulbous proximal end of the segment is smooth, delica
tely striated. The apertures are circula r or ov ate and occu r only on the
upper part of th e segment.

Variation. - Th e se gments of Sceptropora facula vary in size and
sh ap e. Long and slende r segments occur wit h short and broad ones. The
ap ertures a lso sho w some deviations in size and shape, their diamet er
varies, the ir out line ma y be circular or ovate. Another variation is
ex presse d in the ornamentation of ridges which may be serrate or
crenulate.

Discussion. - The table of dimensions given below stresses the si
milarities and differences between specimens of S. facula from Poland
and those described by Ulrich (1890b) from North America.

Comparison of dimensions:

Spe cim en from Poland S pe cimen
Dimens ions No . Br. O. I f r om North

Ame rica

Sha pe club-s haped club-shape d
Length 1.3- 2.0 mm 1.0-2.0 mm
Maximum w idth 0.6-1.2 .. 0.7-2.0

"Minimum w id th 0.2- 0.8
"

0.23 ..
Di ameter of socket . I 0.5-0.9

" -
Rid ge s serr ate or delicate ly

crenula te gr anulated
Prox im al end bulbous, smoot h, bulbous, sm ooth

finely st r iated

The main difference consists in the variation of shape of the com
pared zoarial segments. The Polish specimens are more slender, since
distally they do not expand so abruptly as in the proximal part. From
the Estonian specimens our zoaria differ in having slightly larger
segments.

Occurren ce. - Boulders: 0.17 from Wielki Kack (prov. of Gdansk)
and 0.204 from Mochty (prov. of Warsaw). Estonia: Borkholm limestone
(F 2) near Borkholm. U.S.A.: Cincinnati group from Manitoba and Wil
mington, Illino is. Canada : English Head (1-4) , Vaureal (I ), the Anticosti
Island.
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Sceptropora florida n. sp.
(pl. X , fi g. 4-5)

Holotypus: Specimen No. Br. O. 11705; pl . X , filg. 4.
Stratum typicum: indeterminate.
L ocus typicus: Mochty, prov. of Warsaw, Poland.
Deri vatio nominis: flor ida - Lat. flor idus fl owery, with reference

to the flower-like habitus of the seg ments .

Diagnosis. - Segments with slender, globular proximal end; ridges
well developed, ap ertures concealed between the ridges in the distal
part of segment.

Material. - 10 detached segments, in various state of preservation.
De scription. - Th e zoarium consists of segments that are flower

like in appe arance and attain a length of ov er 1 mm. Distally they are
conspicuously expanded, with diameter up to 0.7 mm, proximally nar
row, with diameter about 0.2 mm. The proximal end is small, globular,
with diameter about 0.1 mm. The socket at top may be slightly concave
or nearly flat , occasionally with a central slit. The strongly developed
ridges, characteristic of this sp ecies, have discontinuous or constricted
surfaces of edges, delicately serrate. The ridges of the expanded, distal
portion of the segment are particularly well developed. They are ele
vated, broad, flattened, with convex outer edges that are delicately
serrate. The apertures occur in the upper parts of the segment between
the well developed ridges.

Variation. - It concerns the varying size of segments. The edges of
the strongly developed ridges may be more or less serrate.

Discussion. - When comparing the segments of Sceptropora flori
da n.sp . with those of S. facula Ulrich, the most important differences
will be noted in the development of ridges that run along the segments.
In S. florida the ridges are broad, serrate, wi th edge line distally strong
ly developed, while in S. [acula the ridges are narrow, with minutely
sharply crenulate edges.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw).

Sceptropora spinosa n.sp.
(pl. x , f ig. 6)

H olotypus: Specimen No. Br. O. I/714; pl. X , fi g. 6.
St ratum typicum: Baltic limestone (?)

L ocu s typic us: Wielki Kack, prov. of Gdansk, Poland.
Derivatio nominis: spinosa - Lat. spino sa = spiny, with reference to the con

spic uous spini form proce sses on the su rface of seg ments.

Diagnosis. - Zoarium consists of large segments ; the top socket is
broad and deep; the proximal end convex; the ridges slender, crenulate ;
there are 6 longitudinal rows of conspicuous spiniform processes. ".

Material. - One segment of zoarium, satisfactorily preserved.

8*
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Description . - Segment 2.25 mm in length, with distal part expand
ed to 1.35 mm in diameter. The proximal part of the segment is 0.60 mm
broad, terminated by domed base, about 0.25 mm high. The top socket
is broad and deep . Strong processes, arranged in 6 longitudinal rows,
are the characteristic feature of this species. Narrow longitudinal r idges,
with crenulate edges, occur between the rows of st r ong processes . Ap er 
tures are present between the ridges on the distal , ex panded en d of seg
m en t. They are numerous, subcircular, small, arranged in single rows.

Discu ssion. - Table 6 gives a comparison of three S ceptropora spe
cies here considered: S . fa cula Ulrich , S. fl orida n .sp. and S . spinosa

T a b l e 6

Diagnosti c features and measu rement da ta of 3 species
of Sceptropora Ulrich , 1888

------- - -,-----

Species Scept r opora

f acula Ulrich
Scep t ropora
f lo ri da n .sp ,

Sceptropora
spinosa n.sp .

I Shape of segmen t ,
0.6 0.7

1---- - -----~---

I.Lengt h of segm ent (in m m ) ~ _

I Distal w id th of seg ment
, (in mm)

_ _ 1~ 1- --- 2_.2_5-- -

II 1.33

------ 1

- - - - - -------

0.30.1

0.2

1 ---~-I

I
- - ----i--·-~--

_______ l ~
0.2

0.2

0.3

I

I

--J
Depth of top soc k et

(in mm)

Heigh t of the base of
segm en t (in mm)

Prox imal w id th of seg m ent
(in mm)

10

30

circ ula r

deep, wide

narr ow , w ith
sha r ply se r r a te

su r face

concave , w ide

Sha pe of ri dge s

fl at , with cen -
tral sli t r

--- - - - ---------

_ __12_ _ ~__I

narrow, w it h fla t , w ith I
shar ply ser r a te semicircula r ly :

I surface crenulate su r- I

I Number of apertures--- I - ---~-- -1-- fR!lce :

in 1 mm __1 _

Sha pe of apertures [' circular, I circula r
, ov a te I

-------_.

! Shape of soc ket

I N~mbe-;-;-f ridg es - - --
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n.sp. It clearly shows that the studied segments of the three zoaria are
referable to three separate species of the same genus.

Occurrence. - Boulder 0.17 from Wielki Kack (prov. of Gdansk).

Family Ptilodictyidae Zittel, 1880
Genus Ptilodictya Lonsdale, 1839

The genus PtiLodictya is known from the Ordovician to the Devo
nian of Europe, Asia and North America.

Ptilodictya gladiola Billings, 1866
(pl. IX, fi g. 1)

1900. Ptilodi ctya gladiola Billin gs ; ! . M. Ni ckles & R. S. Bassler, A synopsis of
American fossil Bryozoa..., p. 379.

1911b. Ptilodictya gladiola Billings ; R. S. Bassler , The early Paleozoic Bryozoa...,
p. 114-115, fi g. 43.

1928. Ptilodictya gladiola Billings ; R. S. Bassler, i n W. H . Twenhofel, Geology
of Anticosti I sl and , p . 162, pl. 10, fig. 12-1 3.

- Material. - Two well preserved zoaria.
Description. - Zoarium consists of a lanceolate, gently flexuous

frond, 0.8 mm in width. It is slightly convex, with flattened and sharp
edged margins. Two layers of tubular zooecia grow out from the me
dian lamina or mesotheca. The apertures are of subrectangular outline,
arranged in 10 or more very regular longitudinal rows. There are about
6 apertures longitudinally in 2 mm.

Variation. - It concerns mainly the size of ap ertures, whose length
is 2 or 3, or even more times their width.

Discussion. - Our specimen is similar to a zoarium of this species,
described and figured by Bassler (1911b) from the Borkholm limestone
(F 2) of Estonia. The apertures of t he two zoaria are of similar dimen
sions and both have 6 apertures longitudinally in 2 mm. The same re
semblance is to be noted between the Polish specimens and the Cana
-dian zoaria of Ptilodictya gladiola , described by Bassler (in Twenhofel,
1928) fr om the Ordovician of the Anticosti Island. From Ptilodictya sul
cat a Billings, 1866, from the Silurian of the Anticosti Island, P. gladiola
differs in larger size and rectangular apertures , while those of P . sul
cata are subquadrate and provided with single spinifor m processes.

Occurrence. - Boulder 0.17 from Wielki Kack (prov. of Gdansk).
Estonia: in the Borkholm limestone of Borkholm and Lyckholm. Ca
nada: from Ellis Ba y, Becscie, Gun River, Jupiter in the Anticosti Island.

Family Rhinidictyidae Ulrich, 1895
Genus Rhi'nidictya Ulrich, 1882

The occurrence of genus Rhinidictya, which has by m any authors
been described under the name of Stictopora Ulrich, .1882, is confined
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to the Ordovician and Silurian strata of Europe, Asia and North Ame
rica. In our material it is represented by only one sp ecies - Rhinidictya
exserta (Eichwald, 1847).

Rhinidictya exserta (Eichwald, 1847)
(pl. XI, fi g . 2- 3)

1860. St ictopora exser t a Eichwald ; E. Ei chw ald , Lethaea Ro ssica, p. 392, pl . 26,
fi g. 11 a-b.

1911b. Rhinidictya exser t a (Eichw ald); R. S. Bassle r , The early Paleozoic Bryozoa...,
p. 133-134, fi g. 57-58.

1921. Rhinidictya ex serta (Eichwald) ; H . Bekker , The Kuckers stag e..., p. 34.
1952. Rhinidictya cf. exserta (Eichwald); H . To ot s, Bryozoen des estnischen Ku

ckersits , p. 129, pl. pl. 10, fig. 2.
1959. Rhin idictya exser t a (Eichwald) ; R. M. Mannil , Voprosy st r at igra fii i msan

ki... , p. 38.

Material. - More than 100 fragmentary zoaria of different size;
some with the base preserved.

Description. - Zoaria branching dichotomously at a rather variable
angle, from 75 to 110°, at 7 mm intervals. The branches are up -to 4 mm
in width, up to 1 mm in ' thickness, compressed, with thin and sharp
margins. In natural transverse sect ion the branch has the shape of · a
strongly compressed disc and displays a -th in , straight laminar meso
theca. The zooecial tubes, obliquely oriented , grow out of the mesotheca

. in two opposite directions. Apertures mostly elliptical, with granulose
separating ridges, are longitudinally arranged in regular rows, from 4
to 12 in number. The lateral margins narrow, rather indistinctly. gra
nulated. The arrangement, size and shape: of apertures on the same
branch do not substantially differ. Only the most externalapertural
rows are distinguished by an oblique arrangement and somewhat larger
dimensions. The production of new zooecia takes place -by interpolation
and causes a w idening of the branch. The zoarium was attached to the
substratum by a strong, well developed base. Near the base, the zoarial
branch is subcircular, but grows more compressed upwards. From 4 to
5 aper tures occur longitudinally in 2 mm, from 6 to 7 transversely
in 2 mm.

Variation. - Our zoaria vary st rongly in width and thickness of
branches, also in number of zooecia,' which are arranged in a varying
number of rows. Moreover, the dimensions and, to a very slight extent,
t he shape of ap ertures are also subject to variation.

Discussion. - Close similarities may be observed when comparing
our zoaria with conspecific specimens, described from Estonia by Bassler
(1911b) and Toots (1952). Some forms among the copious Polish material
are nearly identical with Estonian specimens. A number of common
feartures have been noted with zoaria of Rhinidictya exserta
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(Eichwald, 1847) and R. nitidula (Billings, 1866), described by Bassler
(in Twenhofel, 1928), from the Ordovician of the Anticosti Island, Ca
nada. The Canadian specimens differ, however, in considerably smaller
width and smaller apertures arranged in the same number of rows.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw). Esto
nia : Wesenberg (E) and Keg el (D2) limestones, al so Kuckers shales (C2) .

Genus Pachydictya Ulrich, 1882

The genus Pachydictya Ulrich has thus far been recorded from the
Ordovician and Silurian strata of Europe, Asia and North America.

In the Polish material it is represented by two species: Pachydictya
bifurcata (Hall , 1883) and P . elegans Ulrich, 1893.

Pachydictya bifurcata (Hall, 1883)
(pl . IX, f ig 2,3)

1860. Stictopora scalpellum Eichwald ; E. Eichwald, Lethaea Ro ssica, p. 390, pI. 24,
fig. 15 a-c.

1902. Rhinfd ictya? Borkholmi ensis Wiman ; C. Wim an , Uber die Borkholmer
Schicht..., p. 180, pl .. 6, f ig. 1-7 .

1911b. Pachydictya bifurcata (Hall); R. S . Bassler, The early P aleozoic Bryozoa...,
p. 143-14 5, fi g. 67-6 8. "

MateriaL - 30 zoarial branches of different size and in various state
I

of "pr eserva,t iqn . ,
Descript ion , - Zoaria consist of narrow (1.5 mm), but rather thick

(0.8 , mm), dichotomously dividing branches, The. margins of branches
are "nar rower and less sharp than in other representatives of this genus.
On the whole, the width of the noncelluliferous margins is equal to the
average in ter zooe cial interval and only sometimes exceeds .it . The aper
t ures are arranged in more or less regular rows, most commonly 4 or 5.
"The apertures are elliptical, rarely ovate, and display some size varia
tions. Those in the most peripheral rows may be obliquel y oriented and
m ay be larger and somewhat different in outline. From 4 to 4.5 aper 
tures occur longitudinally in 2 mm, while about 3 are present t r ans
ver sely in 1 mm. Surface ornamentation is missing.

Variation . - The following morphological features are more or
less subject to variations: width of branches, width of noncelluliferous
margins, varying number of longitudinal apertural rows, size and
shape of apertures.

Discus sion. - From the specimens desc ribed by Bassler (1911b)
the Polish zoaria differ in thi nner branches and thinner-walled zooecia,
but resemble them to a varying extent in the other characters. Close
similarities are also observable with zoaria from Ojle Myr, figured by
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Wiman (1902), though these forms develop more longitudinal rows of
apertures. From other species of Pachydictya our specimens differ
usually in lack of ornamentation on the interzooecial spaces and the
noncelluliferous margins.

Occurrence. - Boulder 0.204 from Mochty (prov. of Warsaw).
Estonia: Lyckholm limestone (F2) near Kertel and Lyckholm; Bork
holm limestone (F 2) near Borkholm. Sweden: Ojle Myr in the island
of Gotland. U. S. A.: Silurian limestone from Clinton, Da yton and
ot her localities of Ohio and Indiana.

Pachydictya elegans Ulrich, 1893
(pl. VII, fi g. 3)

1893. Pachydictya el egans Ulrich ; E . O. Ulrich , On Lower Silurian Bryozoa.i.,
p. 154, pI. 8, fi g . 18-19; pl . 9, fig. 8-9.

1911b. Pachydictya elegans Ulrich ; R. S. Ba ssler, The early P aleozoi c Bryozoa...,
p . 138-139, fig. 62 a-c.

1952. Pachydictya elegans Ulrich ; H. T oots , Bryozoen des es tnischen Kueker
sits, p. 130, pl. 8, fi g. 4.

1959. Pachydictya elegan s Ulrich ; R. M. Mannil, Voprosy st rat ig rafii i msanki.,.,
p. 38.

Material. - 10 rather small fragments of zoaria, in various state
of preservation.

Description. - The branches are narrow (up to 2 mm) , about 0.5
mm thick, with compressed, broad, noncelluliferous margins. The mar
ginal line is more or less regularly crenulated. The apertures form
3 - 5 longitudinal rows; they are ell ipti ca l-shaped, large and rimmed
by elevated peristomes. From 3 to 3.5 apertures occur longitudinally in
2 mm, while 5 apertures ar~ counted transversely in the same length.
The apertures are superimposed one above the other and form longi
tudinal rows, separated by prominent ridges. These are gently flexuous
and bear rather crowded or more widely spaced granules. The aper
tures of the most peripheral rows are larger and generally obliquely
or iented . The granular ornamentation is extremely scarce, only a few
detached minute granules are disp ersed on the interzooecial spaces.
A scarce number of the granules also occur in rows on the marginal
edges of branches .

Variation. - The mo st characteri stic variations which affect the
zoarial branches here described concern width of branches" number
of apertural ro ws, deviations in the shape an d si ze of apertures.

Discussion. - The Polish sp ecimens display rather strong simila
rities with Pachydictya occidentalis Ulrich, 1886, described by Ulrich
from Trentonian shales near St. Paul in Minnesota. These two species
resemble each other most particularly in a very poor granular orna
mentation.
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Occurrence. - Boulder 0.17 fr om Wielki Kack (prov. of Gdansk).
Estonia : Kuckers shales (C2) , Wesenberg limestone (E) found in CII,

and E horizons. U. S. A.: Galena shales at St. Paul, Minnesota ; Clitam
bonites beds, Lower Trentonian group, Minnesota and Iowa.

Palaeozool ogi cal Laboratory
of the Polish A cadem y of Scien ces

W ar szaw a, M arch 1962
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M A R IA KIEP URA

BRYOZOA Z ORDOWICKICH GLAZOW NARZUTOWYCH POLSKI

Streszczen ie

WSTE;P

Mszywioly, opi sane w niniej szei prac y , zostal y wypreparowane z siedmiu

ordowickich glaz6w narzutowych, zebranych w nastepuiacych miejscowosciach:

Zb6jno, Wielki Kack, Wyszogrod , Mochty i Ustka'. Reprezentuja one :3 rzedy:

Cyclostomata, ' Trepostomata i Cryptostomata. Ogolem zidentyfikowano 34 ga 

tunki, nalezace do 22 rodzaj6w i 10 rodzin, w tym jako nowe dla nllUki wyroz

niono: 1 rodzaj, i podrodza] i 10 gatu nkow.

Niekt6re z omawianych narzutniakow zawieraja, opr6cz Bryozoa, szczatki

wielu innych gr up zwierzat (Ostracoda, Brachiopoda, Anthozoa, Annelida, Grap

tolithlna). Stanowia one cz~se pokazne] kolekcli narzutniak6w ordowickich, na

le zace] do Profesora Rornana Kozlowskiego , pod ktorego kierunkiem wykona

lam niniej sza prace.

CHARAKTERYSTYKA M A TERIA L U

Okazy opi sanych w niniej szej -pracy mszywiolow sa skrzemionkowane. Proces

sylifikacj i nie spowodowal jednak powazniejszych znieksztalcen strukturalnych,

chociaz okazy sa bardzo kruche i do przygotowania szlif6w cienkich :na ogol sie

nie nadaja.

Ze sp6l w ypreparowanych mszywiol6w ordowickich jest dose bogato zrozni

cowany pod wzgledern taksonomicznym. Najliczniej reprezentowane sa Crypto

stomata (18 gatunk6w) i Cyclostomata (12 gatu nkow), a najbardziej ubogo Trepo

stomata (4 gatunki). Ilosc okaz6w w obrebie po szczegolnych gatunk6w je st prze

waznie niewielka. Najobficiej · wyst E:pu jq Rhintdictya exserta (Eichwald), Pachy-
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dictya bifurcata (Hall) , Glauconomella p l um ul a (Wiman) i najbardziej gatun

k owo zroznicowany rodzaj Corynotrypa.

Opisane Bryozoa zostaly wypreparowane przy pomocy kwasu soln eg o z gla 

z6w narzutowych Nr 0.12, 0.17, 0.124, 0.204, 0.233, 0.268 i O. 298. Jedynie glaz 0.17,

prawie kompletn ie skrzemionkowany , byl trawiony kwasem fluorowodorowym,

kt6ry jednak skrzemi onk ow any ch okaz6w Bryozoa nie atakowal.

Tabela 1 (st r . 350) przedstawia wykaz ga tunk 6w Bryozoa w omawianych sied

m iu glazach. Kazdy z narzutniak6w odznacza sie n iernal od rebnym gatunkowo

zespolem Bryozoa.

Odnosnie wieku opi sywanych narzutniak6w nalezy podkreslic, ze glaz 0,233

z Orthograptus gr acilis (Roemer) nalezy , wedlug wszelkiego prawdopodobienstwa ,

do czesci srodkowe] or dowiku gor neg o, Glazy 0.12, 0.17 i 0.298, aczkolwiek nie

do starczyly tego przewod ni ego gr aptoli t a, m a ja ten sam charakter Iitologiczny

i zapewne ten sam wiek. Wiek glaz6w 0.124, 0.204 i 0.268, ze wzgledu na brak

w nich przewodnich gr aptoli t6w, riie rnoze bye n a razie sc is le u stalony. Rowriiez

i Bryozoa w yd obyte z omaw ia nych glazow ni e okresl a ia w dosta te czn e j mi e rz e

ich wieku, gdyz zidentyfikowane tuta j gatunk i bywai a zw iazane za r6wno ze

srodkowyrn, jak i g6rnym ordowikiem.

Z AGA D N IENIE WIEK U ZBADANYCH M S Z Y W IOI:..O W

Ordow ick ie gla zy narzutowe P olsk i, pochod zace z obszaru baltycko-s k a ndy

nawskiego, nie pozwalaia rozstrzygnac bez zastrzezen, do jakich pozi om6w stra

ty graficznych mo ga bye zaliczane wyst epuiace w nich skamierrialosci. Op iera

[ac sie przede w szystkim na materiale mszywiolowym or az na analogiach fau 

nistyczno- stratygraficznych, wiek badanych narzutniak6w m ozn a okreslic jedy

nie jako srodkowy i g6rny ordowik. Br yozoa z glaz6w typu w apienia baltyc

k iego (Os ts eek alk) reprezentujq najprawdopodobniej srodkowa czesc ordowiku

g6rneg o. Wiek m szywiol6w z pozostalych glaz6w nie moze bye scisle] u stalony ,

gdyz inne sk am ie nia losci, wystepujace w nich obok Bryozoa , na og61 nie zosta

Iy je szcze opracowane .

W celu ustalenia w ieku badanych m szywiol6w uwzgledniono rozprzestrzenie

nie st ra tygr a fi czne Br yozoa ordowickich Zw iazku R ad zieck iego (gl6wnie Est o

nii) , Szwecj i, Stanow Zjedn oczonych A. P. oraz K anady, tj. regionow , z kt6

rych opi sano ga tu nk i m szyw iolow , stw ier dzone obecn ie w polskich g laza ch na

rzutowych (tabela 2, st r . 354). Wszystk ie te gatunki Sq srodkowo- lub gor no- or 

dowickie , z wyjqtkiem jednego - Phylloporina sub laxa Ul r ich , wystepuiacego

w ordowiku dolnyrn Stan6w Zjednoczonych A. P. Niekt6re z oznaczonych ga

tunk6w sa znane ze srodkowego i gornego ordowiku Zwiazku Radzieckiego

(glownie Estonii) , Stanow Zjed noczony ch A. P . oraz K an ady (Ottawa, Quebec,

Anticosti) or az z g6rnego ordowiku Szwe cji (Ojle Myr , m szywio ly wypre paro

wane z narzutniak6w).

14 z opisanych w niniejszej pracy gatunk6w wystepuia w srodkowym gor-
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nym ordowiku Estonii , przy czym 4 sa gatu n k am i srodk owo-ordowickiml (Cre

pipor a schmidti Bassler, Bythopora cf. subgracil i s (Ulri ch ), Hallopora dumalis

(Ulrich) , Enallop ora exigua (Ulrich)) , 8 z ni ch - to gatunki go r no- or do w ickie

(C orynotrypa (C orynotrypa) dissim ilis (Vine), C. (Co rynotrypa) inflata (Hall) ,

St elli pora v esicu l osa Modzalevskaya , Glau conom ella plum u la (Wim an) , N emato

para subl ineat a Ma n nil , Sceptropora f acula Ulrich , Ptilod i ctya gladio la Billings

Pa chydi ctya bi f urcata (Hall ), zas 2 gatu n k i w ystepuja za r6 wno w srodko wyrn ,

ja k i g6 rnym ordowik u (Rhinidict ya exs erta (E ichwald), Pachydic ty a eieq ane Ulr ich» .

M szywioly Szwecji , opisane prze z Wimana (1902) z Ojl e Myr (Gotlan d), po 

chodz ily - podobnie jak m ater ial polski - z glaz6w narzutowych . Na r zutn iak i

zbadane przez Wima na zawier aly , op r6cz podob nych Bryozoa , takze zblizony

do naszego zespol innych orga ni zm 6w. P onadto, sa dzac z op is 6w Wiman a , w y

kazywal y one pewne podobieristwo litologiczne do ni ek t6ryc h po ls k ich glaz6 w

n ar zu towych , n p. d o glazu 0.17 z Wielkiego K acka , oraz d o g6rno- ordow ic k ich

wapieni borkholmskich Eston ii. W glazach s zw e dzk ic h i po ls ki ch wystepu ja

naste pu jace w sp6lne ga tu nk i Bryozoa : Enallopora exigua (Ulrich), Glauconomel l a

p lumula (Wim an), Pachydictya bifurcata (H a ll) . Sa to Ionmy g6rno - or dowickie.

Bard zo bogate w Bryozoa utwory ord ow ickie Sta n6w Z je dno czonych A. P .

w ykazuja 14 gatu n kow , w sp6lnych z ze spolem m szywiolowym z gla z6w narz u

t ow ych Polski. 6 z ty ch gatu nk6 w znanych . jest ze srodk owego ordow ik u (Cer a

mopore lla i n terporosa Ulrich , Bythop ora cf. subgr acilis (Ulrich) Hallopora du 

mal i s (Ulrich), Arthrostyloecia nitida Bassler, H em inematopora? virgini ana B as

sler , Pachydictya eleg ans Ulrich), 3 ga tu nki to f ormy g6rno-ordow ick ie

(Cre pipo r a cf. salida Ulri ch , Glauconomella plum ula (Wiman) , Sceptrop ora fa 

cula Ulrich ), 4 ga tu n k i w yst epuja w sr odk ow yrn i g6rnym or d ow ik u (C oryno

try pa (C orynotrypa) i n f lata (Hall), Ceramop orella distincta Ul r ich , Crepipora si

m ulans Ulrich , En allopora exi gua (Ulrich » , zas 1 gatunek (Ph y l lo po rina sublaxa

Ulrich) zn an y jest za r6 w no z dolnego , jak i ze sr odk owego ordowiku.

Wsr6d ordow ickich m szywiol6w Kan ad y w ystepuie 5 gatunk6 w w sp6ln ych

z naszymi , przy czym 3 znane sa z u tw or 6w g6r n o-or dow ick ich (Corynot r y pa

(Co r y no t r y pa) di ssimili s (Vine) , Sceptropora f acula Ul r ich , Ptilodi ct y a gladiola

Billings) , 1 gatunek (C . (Corynotrypa) can ade ns is (Whiteaves)) w ystepuje w sr od

k owyrn ordowik u , zas gatu ne k Enallopora ex i gua (Ulrich) znany jest ze srodko

w ego i gor riego ordowiku K a na dy.

Zasi eg st ratygraficzny gatunk6 w , zid entyfikow a n ych w m ateria le m szywio

lowym z or dow ick ich glaz6w n arzutowych Polski, p r zedstawion y zos tal na t a

be li 3, a zasieg stra ty graficzny ro dzaj6w - na t abeli 4 (str. 356-35 7).

RO ZPRZESTRZENI ENIE GEOG RAFIC ZNE

W zes pole m szywiol 6w polski ch , gatunk ie m 0 naiw iekszyrn za sieg u geog ra 

fi cznym jest Enallopora exi gua (Ulr ich), zn any ze Zwiazku R ad zie ckiego (sr od 

kowy ordowik), Szwecji (g6rny ordowik ) oraz ze Sta n6w Zj ed noczon ych A . P .
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i z Kanady (srodkowy i g6 rny ordowik). Podobn ie d uzym rozprzestrzenienie m

gecgrafi cznym odznacza sie Sceptropora facula Ulric h, kt6r y jako gatunek go r 

no -ordowicki znany jes t ze Zwiazku Radzieckiego, Stan6w Zjed n oczon ych A. P .

i z K a na dy. Gatunkiem 0 du zyrn zasiegu geograficznym jest rowniez G l au co

nomella plumula (Wiman) , wystepujacy w g6rnym ordowiku Zwia zku Radzie c

kiego , Szwecji i Stan6w Zjednoczonych A . P .

Badajac rozprzestrzenienie geog r af'iczne przewaza iace] CZ~SCI m szyw iol6w

z polskich glaz6w narzutowych, mozna wyroznic trzy grupy geograficzne :

1) najliczniejsza - obejmuje gatu n k i zn ane dotychczas z Ameryki P olnoc

ne] , z u tw or6w ordowickich (Corynotrypa (Corynotrypa) canadensis (Whitea

ves) , Ceramopor ella dist incta Ulrich, C. i nte r por osa Ulrich, Crepipora simulans

Ulrich, C. cf . solida Ulrich, Phyllopor ina sublaxa Ulr ich , Arthrostyloecia n itida

Bassler, Heminematopora? virginiana Bassle r ), badz sylurskich (Pachydicty a bi

furcata (Hall» ;

2) nieliczna - obejmuje ga tu nk i stwierdzone dotychczas wylacznie w ordo

wiku Europy (Crepipora schmidti Bassler , Nematopora sublineata Mannil, Rhi 

nidictya exser ta (E ichw a ldj) ;

3) podobnie liczna jak gr upa pierwsza - obejm uje gatunki wystepu jace za 

r 6wno w E u r opie , [ak i w Ameryce P6lnocne j, w ordowiku (Corynotry pa (Co r y

notrypa) inflata (Hall) , Bythopora cf . subgracilis (Ulrich) , H allopora dumal is (Ul 

rich), Ena l lopor a exigua (Ulr ic h), Glauconomella p lumula (Wi man), Sceptropora

jacu la Ul r ich , Pach yd ict y a elegans Ulrich) ora z w sylurze (Corynotr ypa (Cory 

notrypa) dissimilis (Vine) , Ptilodict y a gladiola Billings).

Zesp61 m szyw iol6w n ar zu tn iakow y ch P olski pochodzi p raw do podo bnie z ba

se n u P r ow in cj i Ba lty ckie j , za czym przemawia stosu nkowo d uzy ud zial form

balty ck ich (14 gatunk6 w, 17 r od zaj 6w ). Obecn osc duze j liczby gatunk6w i ro

dzaj6w p61nocn o- ameryka ilskich (17 gatunk6w, 19 r odza j6w) zd e cydow anie po

twierdza scisle po w iazani e faun m szyw iol6w baltyck ich z amerykanskim i w cza

sie srodkowego i gornego ordoviku.

OPISY NOWYCH FORM

Rzad Cyclos tomata B usk , 1852

Podrzad Tubuliporina Milne- E :lw a rds, 1839

R od zina Diastoporidae Gr egory , 1899

Rodzaj Corynot r y pa Bassler, 1911

Corynotrypa (Co rynotrypa) bassler i n. sp.

(tekst-fig. 6-8; pl. I , fig. 4- 5)

Zoe cja 0 k sztaltnym pokroju, z wyraznym, d lugim i waskim stolonem , od 2

do 3,5 razy szersze w czesci dystalnej , niz w pro ksymalne j. Wysoka, wysmu

k la szy jk a osiaga niekiedy po lowe lu b nieco wiece] dlugosci calego zoecj u m.
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koilczy sie ob wodk a 0 postrzepionych brze

Powierzchnia bazalna, podobnie jak Iron-

Jest ona nieco poszerzona ku g6r ze

gach, Apertury przewaznie okragle.

t alna st r ona zoecjum, wypukla.

Glaz 0.17, Wielki K ack (w oi , gda ilsk ie) 0.233, Mochty (woj . warszawskie).

Corynotrypa (Cor y not r y pa) gibbosa n. sp.

(tekst -fig. 9, 10; pI. II , fi g. 1)

Zoe cja bardzo kr6tkie, dlugosci do 0,64 mm. Orygina lny ksztalt zoecj ow p r ze

jawia s ie w wydatnym, kopulastym poszerzeniu ich czesci sr odk ow e]. Stolon

osia ga przewaznie polowe dlugosci calego okazu; jest on cienki i od graniczony

wyraznie od pozostalej czesci ga r bow a to poszerzonej rurki zoecjalne j . Szyjka

perystomalna niezbyt wysoka, przewaznie uszkodzona. Apertury narczescie] ok r a

gte, Powierzch nia bazal na zoecjum j est wypukla . Ksztalt zoecj6w bardzo zmienny.

Glaz 0.233, Mochty (woj . warszawskie).

P odrodza j Corynot r y pa (Dentalitr y pa) n. subgen ,

Zoecj a ma czugowate, z w ypu kla strona bazatna ; st olon dlu gosci umiarkow a

nej ; apertury przewaznie ow alne; szy jk a perystomalna ni ska, wewnatrz pr zy

podstawie opatrzona dwoma zebowatyrni wyros tkami.

Gatunek typowy nize] opi sany.

Corynotrypa (Dentalitrypa) bidens n. sp.

(tekst-f'ig. 11-13 ; pI. II, fig. 2-3)

Zoecjum ksztaltu maczugowatego. Strona baz alna i frontalna wypukle. Sto

lon kr6tki. Wewnqtrz niskiej szyjk i perystomaln ej , u jej nasady, wyk sztalcone

2 wydatne wyrostki zebowate. Apertury najczesciej ow alne.

Glaz 0.17, Wielki K a ck (w oj. gdanskie) i 0.233, Mochty (wei . war szawsk ie).

Rzad Trcpostomata Ulrich , 1882

Podrzad Amalgamata Ulrich & Bassl er, 1904

R odzi na Batostomcllidac Miller, 1889

Rodzaj Orbipora Ei chwald, 1856

Orb i por a minima n. sp.

(pI. III, fig. 1)

Zoarium hemisferyczne, z podstawa sp laszczona lu b nieco wklesla , m niej lub

bardziej kolista w zarysie. Rurk i zoec jalne prawie jednakow ej szer okosci na ca 

lej dlugosci. Apertury przewaznie szescioboczne, rzadziej wieloboczne lub owal

ne . Dookola apertur, w miejscach polaczen scian zoecjalnych, wyksztalcone sa

akantopory w po staci kolczastych wyrostk6w.

Glaz 0.204, Mo chty (woj. warszawskie).
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Rza d Cryptostomata Vin e, 1883

Rodzina Ph ylloporinidae Ulrich, 1890

Rodzaj Conphyllopor ina n. gen.

Zoarium siate czk owate; sze r ok ie galaz k i, z dwoma rzedami duzy ch , tetrago

n alnych apertu r; uklad apertur naprzemianlegl y ; stron a bezzoe cj alna granule 

w a na , z drobnymi porami; mezopory ni ewielkie.

G atunek t yp owy nize] op is a ny .

Con phylloporina mochtyensi s n. sp.

(pI. VIII , fi g. 3)

Szeroko ga laz k ow e, sia tec zk ow a te zoa r iu m, z naprzemianleglym ukladem

aper t u r. Ap ertury, otoczone bardzo n iskimi per ys tomami, maia zarys tetrago

naln y ; u stawione sa nieco sk osni e, w dwoch rzedach . Sa one tak duze , ze k a zd a

z nich za jrnu je polowe lub wiece] sze r okosci ga la zki. Pomie dzy a pe r tu rami,

w peryferycznych czesciach galazek, wyst epuja mezop ory , umieszcz one p r zewa z

nie parami, w wyraznych zagleb ien iach. Fenestrule w ydluzone , w czes ci prok 

symalnej za okraglone , a w dystalnej ostro za k oilczo ne . Strona bezzoecjalna ga

lazek jes t gran u lowan a , a na iei powier zchni wystepuja bezladnie r ozrzucone

pory.

Glaz 0.204, Mochty (wo] . warszawskie).

Rodzina Fen est eIlidae K ing , 1850

Rod zaj F en estella Lo nsd ale, 1839

F ene stella vistu len sis n . sp .

(tekst-fig. 17 ; pI. V , fi g. 2)

Zoa rium wachlarzowate , 0 delikatnych galqzk ac h . Apertury u st awione

w dwoch rzedach, okragte lub owalne , z bardzo ni skimi perystomami. K il n is ki,

lecz d ose ostry, z r za dk imi i w ysokimi kolczastymi wyrostkami. Dissepimenta

cienkie i krotkie. Fenestrule m niej lub wie cej wydluzone, prostok atne, owalne,

lub 0 za rysie ni eregularnyrn. Dookola jed nej fe nestruli wystepuie 6- 8 aper t ur .

G la z 0.204, Mochty (w oj . w arszawskie).

Rodzaj Semicoscinium Prout, 1859

Semi coscinium or dovicium n. sp .

(pI. VII , f ig. 2)

Zoa r ium 0 w ysmuklych, nieznaczn ie fali sto w ygi etych, anasto mozujacych ga

Ia zkach. Gala zki w przekroju wypukle, lub niekiedy na st ro n ie bezzoecjal ne j

prawie pl askie. Zoecja u staw ione w dwa rzedy, oddzielone ba rdzo w ysokim, d o

brze rozwinietym kilem. Kil w poblizu powierzchni galazk i bardzo cienki , w par

ti a ch szczytowych po szerza sie i w ytwarza k cl cowa te guz ki oraz pod luzna, os t r a

krawedz. Fenestrule przewaznie owalne.

Glaz 0.268, Mochty (woj . w arszawskie).
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Rodzina Arthrostylidae Ul rich , 1888

Rodz aj H em i n em atopora Bassler, 1952

Heminematopora rossi n. sp,

(pl. XI, fig. 1)

4 17

Zoaria cienkogalazkowe, rozgaleziaiace sie dych oto micznie. Apertury ow alne

otoczone niskim perystom em, u staw ion e w 4 po dl uzne rzedy, odd zie lone cienkimi

listewkami. Bezzoecjalna powierzchnia galazki wykazuje podluzne prazkowanie.

Glaz 0.204, Mochty (woj . warszawskie).

Rodzaj Sceptropora Ulrich, 1888

Sceptropora florida n. sp .

(pl. X , fi g. 4-5)

Segmenty, z ktorych sklada sie zoar ium, .pr zypom ina ja w ygladern k ielichy

kwiat6w. Sa one wydatnie poszerzone w czesci dystalnej i waskie w czesci prok

sym alne j . Nasada se grnentu mala, kuleczkowata, a zagtebienie szczyt ow e lekko

w klesle lub prawie pl askie. SUnie r ozwiniete Iistewkd p odluzne m a ja pl as zczyz

ny krawedziowe przerywane, 0 drobno zabkowanych brzegach. Szczegolnie sil

nie wyksztalcone sa li stewki w dy stalnej , poszerzonej czes ci se gmentu. ·Apertury

wystepuia w g6r nych czesciach segm entu, pomiedzy siln ie rozwinietyrni li st ew

k ami.

Glaz 0.204, Mochty (woj. w arszawskie),

Sceptropora spinosa n. sp .

(pl. X , fig. 6)

Zoarium zlozone z duzych seg rne n to w, zakonczonych kopulasto w czesci prok

sy rn alne j. Z a gl ebienie szczyt ow e szer oki e i gleb okie. Znamiennq ce ch a te go ga 

tunku sa bardzo silne wyrostki, ustawione [eden nad drugim, w 6 podluznych

r zedow. Pornied zy dwoma rzedam i w yrostk6w wyksztalcone sa waskie, po dluz

ne listewki, 0 pilkowanych krawedziach. W dystalnej czesci segmentu, porniedzy

li stewkami, wyst epuia a per tur y. Zarys apertur, ulozonych w pojedyncze szer eg i,

jest okragl y .

Glaz 0.17, Wiel ki K ack (w ol . Gda riskie).

OBJAS N I E N I A D O ILUST R ACJI

F ig. 1 (p. 361)

Corynotrypa (Corynotrypa) canadensis (Whiteaves). Pojedyncze zoecjum z za
chowanymi podstawami dychotomicznego rozwidlenia ga lazk i ., A z gory, B z boku,
z widocznyrn i strefami wzrostu. Glaz 0.17, Wielki Kack (wo]. gdanskie): No.
Br. 0.1/8.

F ig. 2 (p. 362)
C. (C orynotrypa) canadensis (Whiteaves). Profile szeregu oddzielnych zoecjow

o zmiennym nachyleniu szyjk i pe ry stomalnej .

9 Acta P al ae ontologi e a Polonie a Nr 3- 4
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Fig. 3 (p . 363)
C. (Corynotrypa) dissirnilis (Vine). Pojedyncze zoecjum: A z gory, B z boku.

Glaz 0.17, Wielki Kack (wo]. gdanskie) ; No. Br. 0.II201.

Fig. 4 (p. 364)
C. (Corynotrypa) dissirnilis (Vine). Pojedyncze zoecjum widziane z boku. Glaz

0.17, Wielki Kack (wei. gdanskie) ; No. Br. 0.1/202 .

Fig. 5 (p. 366)
C. (Corynotrypa) inflata (Hall). Pojedyncze zoecjum: A z gory, B z boku. Glaz

0.17, Wielki Kack (woj, gdanskie) ; No. Br. 0.1/300 .

Fig. 6 (p. 367)
C. (Corynotrypa) bassleri n. sp . A i B. Dwa pojedyncze zoecja, widziane z bo

ku: A holotyp, No. Br. 0.1/321; B paratyp, No. Br. 0.1/325. Glaz 0.233 , Mochty (woj .
warsz.),

Fig. 7 (p. 368)
C. (Corynotrypa) bassleri n. sp . Pojedyncze zoecium z zachowanymi podsta

wami dychotomicznego rozwidlenia galazki: A z gory, B z boku. Glaz 0.233, Moch
ty (woj. warsz.) ; No. Br. 0.1/340.

Fig. 8 (p. 369)
C. (Corynotrypa) bassleri n . sp. A-D Szereg oddzilelnych zoecjow, widzianych

z profilu.

Fig. 9 (p. 370)
C. (Corynotrypa) gibbosa n. sp. Dwa polaczone zoecia roznego ksztaltu,

znaczona ornamentacja, widziane z boku, holotyp. Glaz 0.233 , Mochty
warsz.): No. Br. 0.1/325.

z za
(woj.

Fig. 10 (p. 371)
C. (Corynotrypa) gibbosa n. sp. A-C. Szereg zoeciow roznego ksztaltu , widzia

nych z profilu.

Fig. 11 (p. 372)
Corynotrypa (Dentalitrypa) bidens n. sp . Pojedyncze zoecium: A z gory, B

z boku, holotyp. Glaz 0.233 , Mochty (woj. warsz.); No. Br. 0.1/410.

Fig. 12 (p. 372)
C. (Dentalitrypa) bidens n. sp. Dwa polaczone zoecja; paratyp: A z gory, B

z boku. Glaz 0.17 , Wielki Kack (woj. gdailskie); No. Br. 0.1/418.

Fig. 13 (p. 373)
C. (Dentalitrypa) bidens n. sp. Pojedyncze zoecjum z zachowanymi podsta

wami dychotornicznego rozwidlenia galazki , widziane z gory, z dobrze zacho
wanymi wyrostkami zebowatymi ; paratyp. Glaz 0.233, Mochty (woj . warsz.): No.
Br. 0.1/413 .

Fig. 14 (p. 375)
Flabellotrypa rugulosa Bassler. Rozne stadia rozwojowe zoarium: A 0 2 zoe

ciach, B 0 5 zoecjach, C 0 7 zoecjach, D 0 16 zoecjach. Glaz 0.17. Wielki Kack
(woj. gdailskie); No. Br. 0.1/421, 422, 423, 424.

Fig. 15 (p. 375)
Flabellotrypa rugulosa Bassler. Fragment brzegu zoarium z widocznymi aper

turami (schemat): a-d apertury starszych zoeciow, e, f apertury mlodych zoeciow,
wystepuiace w poblizu powierzchni bazalnej zoarium ; fr. powierzchnia frontalna
zoarium, bas. powierzchnia bazalna zoarium.
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Fig. 16 (p. 381)
Crepipora schmidti Bassler. Fragment zoarium (schernat): a apertura zoecjum

ze wzniesionym lunarium, b sciana frontalna zoecium z podluzna krawedzia,
c mezopora,

Fig. 17 (p. 393)
Fenestella vistulensis n. sp. Fragment zoarium (schemat) , widziany lekko sko

snie, z zaznaczonymi wysokimi wyrostkami akantoporowyrni.

PL. 1
Corynotrypa (Corynotrypa) inflata (Hall)

Fig. 1 Pojedyncze zoecjum: a z gory, b z boku; X 45. Glaz 0.17, Wielki Kack
(woj . gdanskie) ; No . Br. 0.1/310.

Fig. 2. Pojedyncze zoecjum: a z gory, b z boku ; X 45. Glaz - jak fig. 1;
No. Br. 0.1/311.

Corynotrypa (Corynotrypa) dissimiZis (Vine)
F'ig; 3. Pojedyncze zoecjum, widziane z baku ; X 43. Glaz

Br. 0.1/203.

jak fig . 1 ; No.

Corynotrypa (Corynotrypa) bassleri n. sp,
Fig. 4. Pojedyncze zaecjum, widziane z boku ; X 32. Glaz - jak fig. 1; No.

Br. 0.1/340 .

Fig. 5. Pojedyncze zoecium, widziane z baku, holotyp; X 32. Glaz 0.233, Moch
ty (woj. warsz.); No. Br. 0.I1321.

Corynotrypa (Corynotrypa) canadensis (Whiteaves)
Fig. 6. Pojedyncze zoecjum, widziane z boku; X 60. Glaz - jak fig. 1; No.

Br. 0.1/10.

Fig. 7. Pojedyncze zoecjum z zachowanymi podstawami dychotomicznego
rozwidlenia galazki, widziane z boku; X 43. Glaz - jak fig. 1; No. Br, 0.1/8.

PL. II
Corynotrypa (Corynotrypa) gibbosa n. sp,

Fig. 1. Dwa polaczone zoecja roznego ksztaltu widziane z boku; X 50. Glaz
0.233, Mochty (woj. warsz.) ; No. Br. 0.1/355.

Corynotrypa (Dentalitrypa) bidens n. sp .
Fig. 2. Pojedyncze zoecjum, widziane z boku; X 30. Glaz - [ak fig. 1; No.

Br. 0.1/411.

Fig. 3. Pojedyncze zoecjum z zachowanymi podstawami dychotomicznego
rozwidlenia galazki, widziane z gory; X 30. Glaz - jak fig. 1; No. Br. 0.1/412 .

Ceramoporella interporosa Ulrich
Fig. 4. Zewnetrzny wyglad zoarium; X 9. Glaz 0.124, Wyszogrod (woi. war

szawskie) ; No. Br. 0.1/490 .

Flabellotrypa rugulosa Bassler
Fig. 5. Zewnetrzny wyglad zoarium; X 25. Glaz 0.17, Wielki Kack (woj.

gdaiiskie) ; No . Br. 0.1/428.

Crepipora simulans Ulrich
Fig. 6 Zewnetrzny wyglad zoarium; X 8. Glaz 0.204, Mochty (woj. warsz.) ;

No. Br. 1/498.

Crepipora schmidti Bassler
Fig. 7. Zewnetrzny wyglad zoarium; X 18. Glaz - [ak fig. 6; No. Br. 0.1/502.

9*



420 MARIA K IEPURA

PL. III
Orbipora m inima n. sp .

Fig. 1. Zewnetrzny wyglad zoarium ; holotyp. X 15. Glaz O. 204, Mochty (woj .
warsz. ) ; No . Br. 0.1/526.

SteHipora v esic ulosa Modzalevskaya
F ig. 2. Zewnetrzny wyglad zoarium ; X 5. Gl az - [ak f ig. 1; No. Br. 0.1/529.

Crepipora cf. solida Ulrich
F ig. 3. Zewnetrzny w yglad zoarium ; X 10. Glaz - jak f ig. 1; No. Br. 0.1/508 .

Chasmatopora sp .
Fig. 4. Zewnetrzn y w yglad zoarium: a st r ona zoecjalna, b strona bezzoe

cjalna ; X 15. Glaz - jak f ig. 1; No. Br. 0.1/550.

PL. I V
Hallopora dumalis Ulrich

F ig. 1. a Zewnetrzny w yg lad zoarium , b natur alnie odslo n iety przekr6j po
dluzny ; X 12. Glaz 0.204, Mochty (w oj. w arsz .) ; No. Br . O. 1/530.

Bythopora cf . subgracilis (Ulri ch)
Fig. 2. Zewnetrzny wyglad zoariu m dychoto micznie rozgaleziajacego sie ;

X 16. Glaz - [ak fi g. 1; No. Br. 0.1/513.
Fig. 3. Zew netr zn y wyglad zoariu m ; X 40. Gl a z - [ak fi g . 1; No. Br. 0.1/518 .

P L . V
Phylloporina sublaxa Ulrich

F ig. 1. Zew netr'zn y wygla d zoarium : a strona zoecjalna, b st r on a bezzoecjalna;
X 17. Gla z 0.204, M ochty (woj . w arsz.) ; No . Br . 0.1/540.

F enest ella v is t u l ens is n. sp .
Fig. 2. Zew netrzn y wyglad zoariu m : a st r on a zoecjalna, b st r on a bez zoecjal

.n a : "holoty p. X 23. Gla z - jak fi g. 1 ; No . Br. 0.1/556.

P L. VI
Enallopora ex igua (Ulrich)

Fig. 1. Zew net rz ny wyglad zoarium: a strona zoecjalna, b st r ona bezzoecjal
na ; X 25. Glaz 0.17, Wielki K a ck (woj . gdanskie) ; No. Br. 0.1/562.

F ig. 2. Z oa r ium d ych otomiczn ie rozgaleziajace sie, z zacho wana podstaw a :
a widoczne a per tu r y zoecjalne i li czne por y , b widoczne apertury i n ieliczne p o
ry ; X 25. Glaz --:- jak f ig . 1; No. Br. 0.1/574 .

PL. VII
Cer am oporella dist incta Ulrich

Fig. 1. Zewnetrzny w yglad zoarium ; X 20. G la z 0.204, Mochty (woi . w arsz.);
No. Br. 0.1/441.

Sem ic osci n i um ordovicium n . sp.
F ig. 2. Zewnetrzny w yglad zoariu m, z wid oczn ym k ilem ; h olo typ. X 20.

Gla z 0.268, Moch ty (woj . w arsz.) ; No. Br . 0.1/581.

Pach yd i ctya elegans Ulrich
F ig. 3. Fragment ga lazki zoariu m z d obrze zachowana str uk tura zewne t r z

n a ; X 20. Gl a z 0.17, Wielki K a ck (w ei. gdanskie) ; No. Br. 0.1/847.

PL. VIII
A r throstyloecia nitida Bass le r

Fig. 1. Zew rretr zn y w ygl ad se gmentu zoarium ; X 20. Gla z 0.17, Wi elki K a ck
(wo] , gdanskie) ; No. Br. 0.1/591.
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GlauconomeHa plumula (Wiman)
F ig. 2. Fragment ga laz k i zoa ri u m : a st r ona zoecialna, b st r ona bezzoecjalna;

X 14. Gl az 0.204, Mochty (woj. war sz.) ; No. Br. 0.1/605.

ConphyHoporina mochtyensi s n. sp.
Fig. 3. Fragment sia te czk ow a tego zoarium: a st r ona zoecjalna z tetragonal

nymi , naprzemianleglymi aperturami i mezoporami, b st r on a bezzoecjalna gra
nulowana i prazkowana podluznie z porami ; holotyp. X 12. Glaz - jak fi g. 2;
No . Br. 0.1/551.

PL. IX
Ptilodictya gladiola Billings

Fi g. 1. Fragment galazk i zoa r ium ; X 13. Glaz 0.17, Wielki K a ck (w oj . gda n
sk ie); No. Br. 0.1/715.

Pa chydictya bi f urcata (H a ll)

Fig. 2. Fragment dychotomicznie rozwidlonej gala zk i zoarium ; X 8,5. Glaz
0.204, Mo chty (woi . warsz.) ; No . Br. 0.1/817.

F ig. 3. Fragment ga lazk i zoa r ium, czese terminalna ; X 8,5. Gl az - jak fi g. 2;
No . Br. 0.1/829.

Heminematopora? vir gi n i an a Bassler
Fig. 4. Fragment zoarium z zachowana podstawa ; X 28. Glaz - jak fi g. 2;

No. Br. 0.1/617.
Fig. 5. Fragment zoarium ontogenetycznie st ars zeg o, ni z zoarium zamiesz

czone na fi g. 4 ; X 28. Gl az - jak fi g. 2; No . Br. 0.1/620.

N ematopora sublineata M anni!
Fi g. 6. F ragme nt ga lazki zoarium ; X 25. Glaz - jak fi g. 1; No. Br. 0.1/678.

PL. X
Sceptropora facula Ulrich

Fi g. 1. Pojedynczy segm en t zoarium ; X 50. Glaz 0.17, Wielki Kack (woj.
warsz.) ; No . Br. 0.1/684.

Fi g. 2. P ojedynczy segment zoarium ; X 40. Glaz - jak fig. 1; No. Br. 0.1/687.
Fi g. 3. Pojedync zy segm en t zoarium z dwoma zagfebieniami szczytow ym i,

w skazujqcymi na dychotomiczne rozwidlanie sie kolonii ; X 25. Glaz 0.204, Moch
t y (woj. warsz.); No . Br. 0.1/703.

Sceptropora flor ida n . sp,
Fig. 4. Pojedyri czy se gment zoarium, holotyp ; X 50. Glaz - [ak fi g. 3 ; No.

Br. 0.I/705 . ·
Fig. 5. Pojedynczy se gment zoarium ; X 50. Glaz - [ak fi g. 3; No . Br. 0.1/708.

Sceptropora spinosa n . sp ,
Fig. 6. Pojedynczy se gment zoarium; holotyp. X 27. Glaz - jak fi g. 1; No.

Br. 0.1/714.

PL. XI
Heminematopora Tassi n. sp.

Fig. 1. Fragment zoarium z odgalezieniem bocznyrn: a strona zoecjalna,
b st r ona bezzoecjalna ; holotyp. X 24. Glaz 0.204, Mochty (woi. warsz.) ; No . B r ,
0.1/632 .

Rhinid ictya exserta (Eichwald)

Fig. 2. Fragment zoarium dychotomicznie rozgaleziajacego sie ; X 7,5. Glaz 
[ak fi g. 1; No. Br. 0.1/72 0.

Fig. 3. Fragment zoarium ; X 10. Glaz - jak fi g. 1; No . Br. 0.1/802.
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MAPMH K En YP A

MIlIAHKVI Vl3 OP,n;OBVlKCKVlX B AJIYHOB rronsrmr

P e:110.M.e

BCTynJIEHME

Orrn cannsre B H a CT OflIl1e M p afior e MIIlaHKI1 ornpertapapoaansr 113 CeMI1 0 PAOBI1K 

CKI1X B a JIy H oB, C06paHHblX B CJIeAYIOIl\HX MeCTHOCTflX: 36~'MHO, B CJIbKI1 K a,-\K, Bur

urorpy zt, M OXTbl 11 YCTKa . B M a TepI1RJIe 11loIleIOTClI npe ACTaBI1T e JIH rpex OTp lIAOB :

C yclo stomata, Trepostomata 11 Cryptost om ata, B OOIl1eM I1A eHTl1cPl1L\l1pOB aHO 34 BI1

AO B npan a n n escaumx 22 pOAaM 11 10 ceMeircTBaM. B T OM 'lUCJIe H OB b IMI1 AJI lI H ayK I1

HBJIlIIOTClI: 1 pOA, 1 nOAP oA 11 10 B I1,ll OB .

Hexoropi.re 113 ynoMHHyTl>IX B a JIy H o B KpOMe MIIla H OK cozre p xcar OCTaTKI1 MHOr I1X

,llpyrl1X :lKI1BOTHbI X (Ostracoda, Brachiopoda, Anthozoa, Annelida, Graptolithina).

C OCTaBJIflIOT OH I1 -racrr, 60JIb IIlOl1 K O.lIJIeKL\11 11 0 P ,llOBI1K CK H X BaJIyHoB, npxaazmeaca

Il1eM rrpod» P . K03JIOBCKOl.iY, nozr x oroporo p yKOB OAcTBOM ncn o rmeaa n a croauian p a

GOTa .-.

XAPAKTEPMCTMKA MATEPI1A JiA

Onacanasre 0 6 pa3,-\b I MIIlaHOK CI1JIl1cPl1,-\l1p OB aHbI. X OTlI BC JIe ,llCTBl1e rrpoue c c a

CHJIl1cPI1Ka,-\1111 H e np01130IIl.1I11 6 0JIee cepseansre I1CKa:lKeHl1lI CTpyKTYPbl, O,llHaKO 0 6 

pasnsr O'lCHb xpyrncne 11 no 60JiLIIleii: ' IaCTI1 H enpIHO)l;HbI A JIfi 113rOTOBJIeHl11I T OHK I1X

IIlJIl1cP°B •

, KOMnJIeKC ornpenapupoa annsrx 0 P )l;OB I1KC K l1 X MIIlaHO K , C TaKCOHO MI1'leCKo ii:

T O'lKI1 3peH 111I, ,llOBOJIbHO p a 3Ho0 6 pa3Hb Il1 . H al160JIee M HO rO'lI1CJIe H H b le Cryptostomata

(18 mf)l;OB) 11 Cyclostomata (12 DI1POB) , a Hal160JIce CK Y)l;HbI OCTaTKI1 Trepostomata

(4 BI1)l;a) . K OJII1L! eCTBO 06pa3,-\ oB oTZ\e JILHbIX BI1,l:\OB n o OOJIbIIlei1 'la CTH aefiorrsuroe,

B n al160JIbIIleM 11306l1JIl1l1 ncrpex atorca Rhinid ictya exse r ta (Eichwald), Pachydictya

bifurcata (Hall). Glaucon omella plumu!a (Wiman) VI OTJII1'taIOIl1l1ff CH Hal160JIbIIll1M

K OJII1'teCTB OM Bl1,llOB pozt Corynatrypa.

Onacaaasre MIIlaHKI1 ornpenapapoaansr COJIflHOii: KI1CJi OTOii: 113 a anynon OTM e 

'IeHHhIX HOMepaMI1 0.12,0.17,0.124,0.204,0.233, O. 268, 0.298. TOJIhKO a anyn 0.17, n O'lTI1

L\eJII1KOM CI1Jil1cPl1IV1poBaHHblff, orrrpenapapoaan nJIaBHlWBOM K I1CJI OTOii: , xoropaa OA 

H aKO He )l;eMCTBOBaJIa n a CI1JImpl1,-\l1pOBaHHble 06pa3,-\bI MUlaHOK. H a T a6.TJI1,-\e 1 nau a

nepexens BI1AOB MIIlaHOK 11'3 paccv arpaaaewsrx Ce MI1 B8JIyHOB . K a }f{ )l;bI M OTJIJ1'raeTCH

n O'lTI1 COBceM I1HbIM CO'leTaHl1eM BI1)l; OE (CTp. 350).

OTHOCI1TeJIbHO B 03paCT8. aanynos crrenyer n o n -r epxnvr» , 'ITO B R.TJyH 0.233

C Orthograptus gracilis (R oem e r ) npI1Ha)l;JIe:lKI1T, n o Bce H B epolITHOCTl1 , c pemren '1aCTH

sepxaero 0 p )l;OBI1 Ka. B a .'1Y Hbl 0.12, 0.17 11 0.298, XOTlI He ,l:\OCTaBI1JII1 OCT a TK OB :norO

P YKOBO)l;JJIl1ero rpanTOJII1Ta , 06Hapy:lKI1B aIOT T OT :lK e JIl1TOJIOrVl'teCKll~i xapatcr ep 11 no

DI1AI1MOM Y HllJIlIIOTClI r oro ne e B 0 3pa CTa . BmIAY OTCYTCTBl1'lI PYKOB O,l:\lIIliI1X r parr r o -



BRYOZOA FROM THE ORDOVICIAN ERRATIC BOULDERS 423

JU1T OB, B03paCT BaJIYHoB 0.124, 0.204 11 0.268 He MOJKeT 6bITb noxa TO'lHO onpenenea.

TaKJKe 11 MIllaHKI1 ,l\06bITbI 113 ynOMI1HaeMhIX BaJIyHoB He ,l\aIOT ,l\OCTaTOqHbIX YK;:J,

3aHl1M OTHOCI1TeJIbHO B03p;:J,CTa, TaK KaIC 06HapYJKeHHbIe TyT BI1,l\bI 113BCC1'HbI p aBHblM

06pa30M 113 cpezmero, KaK H 113 aepxnero 0p,l\OBI1Ka .

BOJIPOC B03PACTA 113YQEHHbIX MllJAHOK

OP,l\OBI1KCKl1e BaJIyHhI IIOJIhIllI1 6aJITwt!CKo-CKaH,l\I1HaBCKOro npOI1CXmKI\eHHR H e

,l\aIOT B03MOJKHOCTl1 CBR3 aTb 3 a K JIIOQe JIH b I e B HI1X OKaMeHeJIOCTI1 C onpeAeJIeHHbIMI1

CTpaTl1rpacPl1QeCKI1MI1 ropH30HTaMI1. Ha OCHOBaHl111 MaTepl1aJIa MllJaHOK 11 cPaYHI1CTH

QeCKO-CTpaTl1rpaqmQeCKI1X aHaJIOrl1M 113YQaeMbIe MIllaHKI1 MomHO OTHeCTI1 K cpenae

My 11 aepxaexy 0P,l\0BI1KY. MIllaHKI1 113 BaJIYHoB Tl1na 6aJITl1MCKOrO 113BeCTHRKa

(Ostseekalk) COOTBeTcTByIOT, no BceM BepoRTHOCTI1, cp enaea qaCTI1 aepxnero OP,l\O

BI1Ka. BBI1,l\y roro, 'ITO oKaMCHeJIOCTI1 corrpoaoacnaroume MlUaHKI1 euie He 06pa60TaHbT,

TOqHOe orrpeneneane B03paCTa MIIlaHOK 113 OCTaJIbHbIX BaJIYHoB HCB03MomHo.

)l;JIR onpeztenenaa 1l03paCTa 113yqaeMhIX MIllaHOK yxreno CTpanTrpacPl1QeCKOC

pacnpocrpaaeane 0P,l\0BI1KCKI1X MIllaHOK CCCP (rJIaBHhTM 06pa30M 3CTOHI1I1) , Lllrie

~\HI1, COe,l\I1HeHHbTx Ilfra-roa H Kanarrsr, r.e, panonon, 113 KOTOpbIX onacansr BI1 J\bT

MIIlaHOK, otiaapyxceamae B nacrornnee BpeMS! B nOJIbCKI1X aanynax (Ta6JI. 2, CTp. 354).

Bce 31'11 BI1,l\bI cpeztae- I1JII1 aepxneopnoamccxoro B03paCTa, sa I1CKJIIOqemfCM on

noro - Phylloporina sublaxa Ulrich, 113BeCTHoro 113 Hl1mHerO 0p,l\OnJ1Ka COe,lTI1HCH

HbIX JIITaToB CeBepHOM AMepI1KI1 . Hexoropsre 113 onpeneneaasrx BI1,l\OB 113BeCTHbI 113

cpennero 11 aepxaero 0PAOBI1Ka CCCP (rJIaBHbIM 06pa30M 3CTOHI1I1), COelll1HCHHbTX

llITaTOB CeBepHOM AMepl1KI1 H Kananst (01:TaBa, KBI10eK, AHTl1KOCTl1) 11 1-13 aepx

Hero Op,l\OBI1Ka llIBeI.\1111 (Ojle Myr). 14 113 Onl1CaHHbTX B HaCTOR~eM pafiore BI1,l\0B

nsrcryrraer B cpenaeu 11 BepXHeM opzroaaxe 3CTOHI1I1, npl1qeM 4 (Crepipora schmidti

Bassler, Bythopora d. subgmcilis (Ulrich), Hallopora duma/is (Ulrich), Enallopora

exiaua (Ulrich» RBJIRIOTCR Cpe,l\He-Op,l\OBI1KCKI1MI1 BI1,l\aMI1, 8 (Corynotrypa (Coryno

trypa) dissimilis (Vine), C . (C.) inflata. (Hall), Stellipora vesiculosa Modzalevskaya,

Glauconomella pllLmula (Wiman), Nematopora sublineata. Mannil, Scepiropora

[acuia Ulrich, Ptilodietya gladiola Billings, Paehydietya bifureata (Hall)) - aepxne

-OP,l\OBI1KCKI1MI1, a 2 (Rhinidiet.ya exserta (Eichwald) 11 Pa.ehydietyo. elego.ns Ulrich)

asrcryrraror TaK B cpezmen, KaK H D nepxaesr opnoanxe.

MIllaHKI1 .1lIB e I.\l1 l1 , omrcaansre BHMaHoM (1902) H3 Ojle Myr (OCTpOB rOTJIaHlI) ,

npoHCXO,l\RT, raxace KaK H nOJIbCKI1t'J MaTepHaJI, H3 JIe,l\HHKOBbTX BaJIYHOB. BaJIYHbI

H3yqeHHble BHMaHoM cozrepxcamr, KPOMC CXO,I\HblX MlIlaHoK, KOMnJIeKC ,l\pyrHx opra

HH3MOB 6JIl13Kl1M nauresry. Kposre roro, CY,l\R no onHcaHHRM BHMaHa, 06Hapyml1BaJIl1

OHI1 I1HOr,l\a JIHTOJIOrHQeCKOC CXOACTEO c HeKoTOpbIMl:I nOJIbCKI1MI1 BaJIyHaMH, uanpn

Mep C BaJIYHoM 0.17 113 MeCTHOCTI1 BeJIbKl1 KaI.\K 11 C BepxHe-op,l\oBI1KCKI1MI1 60PK

rOJIbMCKI1MH 113BeCTHRKaMl1 3CTOHI1I1. B IlIBe,l\CKI1X H n0!lbCKI1X naaynax HaXO,l\RTClI

Tpl1 06~He BHAbI MIllaHOK: Enallopora exiguo. (Ulrich), Glaueonomello. plumulo.

(Wiman) 11 Po.ehydietyo. bifureo.ta. (Hall). 31'0 BepXHe-Op,l\OBI1KCKHe cP0PMbI.

Oxems 60raTbI MIlIaHKaMI1 EepxHe-Op,l\oBI1KCKHe OTJIOmeHl1lI B COe,I\I1HeHHbIx

Hlrarax Ceaepnori AMepHKI1 06HapymHBaIOT caxoe 60,TJbIllOe QHCJIO (14) 06~HX
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C KOMII JleKCOM MllIaHOK H3 aarryao a IIOJlbIllH. Cp ezm HJ1X 6 (Ceramoporel!.a i n te r 

porosc Ulrich , B ythopora d . su bgracilis (Ulrich) , Ha llopora dumal is (Ulr i ch),

Arthrostyloecia n itida B assler, Hemi n ema top ora? virgin ian a Bassler, Pachydictya

elegans Ulrich) H3BeCTHbI H3 cpezraero op noanxa, 3 (Crepipora d . soUd a Ulrich,

Glauconom ella plumula (Wim an), Sceptr op orn fac u la Ulrich) RBJlHIOTCR aepxne

-Op ,n;OBHKCKHMH, a 4 (Cor ynot r ypa (Corynotrypa.) i nf lata (H all), Ceramop orella

distinct a Ulrich. Crep ip ora simulans U lri ch, EnaHopor a exigua (Ulr i ch)) BblCT~'llaIOT

B cpezmesr H aepxuesr opzroamce. OiJ.HH BHtI (Phyllop orina su bl axa Ulr ich) H3BeCT

Hblii: TaK H3 HH}KHer O, KaK I1 H3 cpezraero Op,n;OBI1Ka.

Cp enn OPtl0BI1KCKI1X MllIaHOK K aH3t1bT 5 BI1,n;OB r oacn ecraennsre c HalllHMI1. B TOM

'1I1CJle 3 (Corynotry pa (Coryno t r ypa) dissimil is (V i ne ), Scep t r opora facu la Ulrich,

Ptilod ic tya glad i ola Billings) ' H3BeCTHbi H3 nepxnero OPtlOBI1Ka , a 1 (Co r y no t r y pa

(Cor ynot rypa) canadensi s (Whi teaves) nsrcrynaer B cpenaess Op,n;OBHKe. B H,n; Enallo

pora ex ig ua (Ulrich) BCTpe~IaeTCR B cpennesr H BepXHeM Op,n;OBt1Ke K aHa,D,bI.

CTpaTI1rpacPH'IeCKOe pacn pocr panenne on nca na sr x Bt1t10B ,D,aHO na Ta6J1m~e 3,

a p O,D,OB na Ta6J1m~e 4 (CTp. 356-357).

rEO r P A <l>W'IE C K OE PAcnpOCTPAHEHI1F.

B KOMllJleKCe llOJlbCKt1X MllIaHOK casroe fiorrs uroe reorp acpx xecxoe pac npoc r paae

HHe ofina pyxcnnaer Ena llopora ex ig ua (Ulri ch) , H3BeCTHaR I13 CCCP (cpe,D,HHii: op

,n;OBHK), IllBel\1111 (BepxHHii: OP,D,OBHK), COe,D,I1HeHHblx Ilfra-roa Ceaepaotr AMepI1KI1

~ KaHa,D,bI (cpe,n;HHii: I1 BepXHI1 ii: Op,n;OBHK). H e MeHee 60 JlblllI1M pacnpocrpaneaaea

n ozrsay erca Scep tr opora [acula Ulrich, KOTop aR H:.lBeCTHa t13 aepxire ro Op,D,OBHKa

CCCP, Coezmaermsrx Ilfra-roa H Kaaanst. BOJlbIIIOe reorpadnr-recxoe pacrtpocrpa

HeHJ1e HMeeT Tome Glaucon om clla plumu!a (Wiman), BCTpe'lalO~aRCR B. aepxnex

op noanxe CCCP, IllBel\HH H Coenanennsrx IllTaToB Ceaepaon AMepI1KI1.

P a ccsra'rpaaaa reorparprorecxoe pacnpocrpaaeaae llOA aBJIRIOll.\et'I 'IaCTH MlllaHOK

H3 nOJlbCKHX aanynoa, MomflO BbI)l;eJlHTh TpH reorpadmxecxae rpyrrrnsr :

1) caxaa MHOrO'lHCJlelIHaR, CO)l;epm11T BH,n;bI H3BeCTHble )l;O CHX nop 113 Ceaepnoa

AMepHKH H RBJlRIO~HeCR OP)l;OBHKCKoro (Corynotrypa (Corynotrypa) canadensis

(W h i t eav es), Ceramoporella di stincta U l r i ch, Ceramoporella interporosa Ulrich,

Crepipora si m u lan s Ulrich , C. cf. sol ida Ulrich, '· Phylloporina sublaxa Ulrich,

Arthrostyloec ia nitida Bassl er , Heminematopora? v ir giniana Bassler) , I1J1H CHJly p Hi'i 

cxoro a ospacr a (Pachyd ir.tya b ifurcata (Hall)) ;

2) HeMHOrO'lHCJleHHaR, BMe~alOll.\aR BH,n;bl I13BeCTHble ,D,O CHX n op HCKJ1IO'IHTCJlbHO

H3 0p)l;OBHKa EBPOllbI (Crepipora schmidti Bassler. Nematopora sub linea ta Mannil,

Rhinidictya exserta (Eichwald)) ;

3) raxace MHOrO'lHCJleHHan KaK nepaas r pyrma, o6 HHMaeT BH)lbI acrpe-raem.r e

TaK B Eapon e, KaK I1 B Ceaepnoti AMepHKe B opnoaaxe (Corynotrypa (Corynotrypa)

inflata (HaLl), Bythopora cf. su bgr acilis (Ulrich), Hallopora dumalis (Ulrich) ,

Enallopora exigua (Ulrich), Glauconomella ' pl u1nula (Wiman), Sceptropora facula

Ulrich, Pachyd ic tlla elegans Ulrich) I1 cunype (Corynotrypa (Corynotrypa) diss imil is

(Vine) . Ptilodictlla gladiola Billings).
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K OMnJleKC MIJIaHO K 113 sanyaoa IIOJlblUl1, npOI1CX OJK,AeHl1e M CBH3aHHblJ~\ 110 B c e i1

BepOHTHOCTI1 C 6 aC CeUHOM 6 aJlTI1 iicKOii IIPOBI1HI.\I1I1 , B IIOJlb3Y xero r OBOpl1T OTHOCH 

TeJlbHO 60Jlb WOe y-iacrne 6aJlTI1i1cKI1X ¢ OP M (14 B I1)10B, 17 pO,AOB). IIpl1cy TcTBHe

60JlbWOrO K OJl I1'leC TBa c eBepO-a M epl1KaHCKI1X BI1,AOB 11 p O,AOB (17 B I1,AOB , 19 ponoe)

peWI1Te.'1bHbIM cno cooox 1I0~TBepJK)laeT r eca eauryio CBSl3b MeJK)ly o a JlTl1iic K Oii H aue

prncancxoa ¢ a Y HaMI1 MlJIaHOK BO apeuena cpenaero 11 aepxa ero OP,AOBJ1K3.

O n J1CAHJ1E H O B b I X <t>OP M

OTpH,A Cyclostomata Busk, 1852

IIo,AoTpH,A Tubuliporina Milne-Edwards, 1839

C e M e iicTBo Diastoporidae Gregory, 1899

P O)l Corynotrypa Bassler, 1911

Corynot rypa (C ory7lotrypa) busslert n . sp .

(dmr . 6-8; IIJI. I , ¢l1r. 4-5)

H'leiiKI1 cTpoiiHOii ¢ OPMbl C OT'leT.TJI1IlhIM , ,AJlJ1HllbIM 11 y3K I1M CTOJl OH OM, B 1\11

CTaJl b H Oii 'laCTI1 B 2 - 3,5 p a a a unsp e , 'leM B npoxcroaansnoti. Bsicoxaa, TOHKaH

nepacroaansuaa uieaxa ,AOCTl1ra eT ,AJlI1Hbl, paaaon 1l0JlOBI1He n enoa R'leiiKI1 11J111 H e

M Horo 60Jlbwe . OHa pacumpaercs H eCKOJlbKO B sepxaea 'laCTI1 11 OK OH'leHa o r-re

TJlI1f10fI Ka i1M o i1 C HepOBHblM xpaesr. ¥ CTbfl a-reex n o GOJlbUie n 'laCT~1 xpyr.noro

c exe n aa. Baa ansnaa non epxaocrs, raxzce K aK 11 cp p o a r am.aaa cropo n a H':!ei1K I1,

B bmYKJlaH.

Bany a NQ 0.17, B e JlbKI1 K aux (r,AaHCKOe B OeBO,ACTBO) ; NQ 0.233 M oxTbl (Bapuran

cxoe a oeaoncrao).

Corynot rypa (Co r ynotr ypa) gibbosa n. sp .

(¢l1r . 9-10; IIJI. II, qmr. 1)

H'le iiKI1 O'JeHb KOpOTKl1e, ,AJlI1Hbl AO 0,64 MM . Oco6eHHOCTblO ¢OPMbl a -reex

flBJlflETCH aasrerno e xynoneofipa sno e pacunrpenae I1X cpe,AHeii 'laCTI1. CTOJl OH COCTaB

JlfllOll.\l1ti 110 60Jlbwei1 <IaCTU n OJlOBI1HY )lJlI1Hbl acero 06pa31.\a , TOHKI1U 11 OT,AeJlCH

OT'leT Jl I1Boi1 rpanauea OT OCTaJlhHoi1 'la CTI1 3031.\I1aJlbHOH Tpy6KI1, pacumpenaoa B BI1,AC

r op6a. Ilepacroaam.aaa urenxa He ox eas BbICOKaR, C 3y6'laToi1 K a iiMoii He acerna

cox p a n a touie a c a . ¥CTbfl 110 6oJlbwe i1 'laCTI1 xpyrnsre. Basansnaa nOBepxHOCTb

R'leiiKI1 asmyxnaa, ¢opMa ll'leeK oxens 113MeH'iI1Ba.

Banyn NQ 0.233, Mcxrs: (Baptnaacxoe BOeBO,AcTBO) .

IIo,Apo,A Corynotrypa (Dentalitrypa) n. subgen.

H'ieiiKI1 6 Y JlaB006pa3Hble, C BbmYKJloii 6 a 3aJIbHOii CTOPOHOii ; CTOJIOH YMepeHHoii

;l\JII1 Hbl; yCTbfl 110 6 0 JIbweJ1 'iaCTI1 OB3JIb Hble ; n epacro aansuaa urea xa H113Kan, BHyTpl1

B03JIe OCH OB a Hl1fl cHa6JKeHa ;l\BYMfl 3y6HblMI1 OTp OCTK a MI1. Tl1nJ1'·IHbli1 B I1,A o n n c a a

HI1JKe.
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Cor ynot r y pa (Dentalitrypa) bidens n. sp,

(qmr. 11- 13; rtn, II, cPHr. 2-3)

H"l{e11Ka oYJraBOOOpa3Hoi1 cPOpMbI. Ba3aJIbHaSI CTopOHa H cPpoHTaJIbHaSI BbI

nyKJIbI. CTOJIOH KOpOTKHW. B H y Tp H HH3KOii n epa cr ox ans a oa IIIei1KH, B03JIe ee OCHO

BaHHSI Hax0,l\HTCSI 2 3aMeTHbIe 3yoHbIe OTpOCTKH. YCTbSI no OOJIbIIIefi 'laCTI1 OBaJIbHOrO

Ce'leHHSI.

BaJIyH N 2 0.17, BeJIbKI1 K ame (I'naacxoe BOCBO,llCTBO) H N2 0.233, MOXTbI (Bap

IIIaBCKoe BOeBO,llCTBO).

OTpSI,lI Trepostomata Ulri ch, 1882

IIO,llOTpSI,lI Amalgamata U l rich & B a s s l e r , 1904

C e M e tic TB o Batostomellidae M iller, 1889

PO,l\ Or b ipora Eichwald, 1856

Orbipora minima n . sp .

(nJI I II, cPHr. 1)

30apHSI nonycdiepasecxaa co CnJIIO~eHHbIM I1JII1 BorHyTbIM OCHOBaHueM U oOJIee

HJII1 MeHee KpyrJIbIM KOHTypOM. Tpy5KI1 SI'leeK noxr« O,l\I1HaKoBoi1 umpxm,r na rtpo

TH'I{eHI1I1 Bceti ,Z:(JIHHbI. YCTbSI no 60JIblIlev. 'laCTI1 IIIeCTl1yrOJIbHbIe, B oOJIee pezncnx

CJIy'IaSIX MHoroyrOJIbHbI e llJII1 OBaJIbHOii cPOPMbI. Boxpyr yc raea, B srecrax coezmne

HHH CTeHOK axeeic HMelOTCSI axponopsr B BI1,l1e KOJIIO'lI1X OTpOCTKOB.

B a JIy H NQ 0.204, MOXTbI (B apura a cx oe BOeBO,llCTBO).

O Tp H,lI Cryptostomata V rine , 1883

C e M e ficTB o Ph ylloporinidae Ulrich , 1890

P on Conphylloporina n. gen.

30apl1H CeT'laTaSI; 1I1l1pOKHe BeTO'lK H C ,lIBYMSI pH,lIaMJ1 OOJIbIIII1X 'leTbIpeyrOJIh 

HbIX YCTbeB; yCT bSI SI'leeK p a CnOJIOR{ e H b I anepesreacxy; HeSI'leHCTaSI noaepxaocra

cnaeaceaa MeJIKHMH nOpaMJ1 H noicpsrr a r p a H y JI HI.lH e ti ; Me30nopbI He50JIbIllJ1e. O nH

caHHC Tl1nl1'lHOrO BH,lIa ,!IaHO HI1'1{e.

Conphylloporina m ocht y ensis n. s p .

(nJI. VIII, cPHr. 3)

30apl1SI CeT'laTaSI oopasyer IIIHpOKHe rrpyrua C pacnOJIO'l{eHHbIMH anepenexncy

YCTbSIMI1. YCTbSI oxpyscenst oxeus Hl13KI1M nepI1CTOMOM, '1eTbIpexyrOJIbHO}r cPOP M b I ,

KOCO pacnonoxcemn-re B ,lIByX panax, Brraronapa HX 60JIbIIIeti B e JI I1' Il1He , xaxcnoe H3

HHX 3aHI1MaeT n OJIOB H H y H oOJI~me Wl1pYlHhI npy'rn, Mexcny YCTbSIMI1 B nepnrpepn

'leCKI1X 'laCTSIX npy-rsee HaX0,llHTCSI Me30nopbI pacrrpeztenenasre rrpemryutecraeano

norrapno B OT'IeTJII1BbIX yrJJyOJICHHHX. ¢eHecTpYJIbI Y,lIJIHHeHHbIe, B npOKCHMaJIbHoi-i

'1aCTH oxpyr.neasr, a B ,lII1CT3JIbHOii OCTpO OKOH'leHbI. HeSI'leHCTaSI noaepxaocrr- rpa 

HyJIYlpOBaHa, C 6eCnOpSI,lIO'IHO pacnOJIO'l{eHHbIMH rtopavnr .

BaJIyH NQ 0.204, MOXThI (Bapuraacrcoe BOeBO,llCTBO) .
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CeMeMCTBO Fenestellidae King, 1850

POA Fenestella Lonsdale, 1839

Fenestella vistulensis n. sp,

(qmr. 17; nJI. V~ qll1r. 2)

427

30ap~'1R aeepoofipaanaa C He:lKHbIMH npyTbRMH. "YCTbR pacnpenenensr B ABy X

pazrax, xpyr.msre HJIH OBaJIhHo\O'I cPOPMbJ, C oxeas HH3KHMH nepncroraasra. Kn.Tlb HH

30K, HO AOBOJIbHO OCTphIM, C peAKHMH H BbICOKJ1MH KOJIIOqHMH OTpocTKaMH. ,D;Hcce

nl1MeHTbI TOHKHe H KOpoTKI1e. epeHccTpYJIbI 60JIee H.m1 xrenee YAJIHHCHHhJe , rrpmroy

rOJIbHbIe, OBaJIbHbIe J1JIJ1 HeIIpaBJ1JIhHOrO OqepTaHJ1JI. Boxpyr OAHOii cPeHecTpyJI b I

HaXOAHTCJI 6 AO 8 YCTbeB.

BaJIyH N2 0.204, MOXThI (Bapuraacxoe BoeBoAcTBO).

POA Semicoscinium Prout, 1859

Semicoscinium ordovicium n. sp.

(IIJI. VII, cPJ1r. 2)

30apJ1R C TOHKI1MJ1, HeCKOJIbKO BOJIIIO06pa3HO J130rHyTbIMJ1, aHacToMo:;I1PYIOll\J1MH

npyTbJIMH. IIpYThJI C BbII1YKJIhIM Ce'IeHI1CM, J1JIJ1 J1HorAa IIOqTJ1 IIJIOCKHe, IIO JIJ1IllCH

HOM axeex cropone, jIqell:KI1 paCIIOJIO:lKE'HbI AByMJI pJIAaMH, OTAeJIeHHbJe O'IeUb BbI

COKJ1M, XopOWO pa3BI1Tbn'l KI1JIeM. B n06JIJ130CTl1 nOBepXHOCTJ1 npyrrr KJ1Jlb oxem,

TlIHKJ1M, B BepWJ1HHOM qaCTH paCWJ1pReTCJI, 06pa3YJI oAHoBpeMeHHO IllJ1IIOOOpa3HbJe

6yropKJ1 J1 OCTpyIO IIPOAOJIbHyIO rpans. epeHecTpyJIhl IIpeI1MYll\CCTBeHHo oBa.TlbHOii

cPOpMbI.

BaJIYH N2 0.268, MOXTbI (Bapnraacxoe BoeBoAcTBO).

CeMeMCTBO Arthrostylidae Ulrich, 1888

POA Heminematopora Bassler, 1952

Heminematopora rossi n. sp.

(rr .n, XI, cPJ1r . 1)

30apJ1JI TOHKOBeTBJ1CTaR, pa3BeTBJIeHHaJI AI1XOTOMJ1'IeCKJ1. "YCTbJI oaam.m.re,

oxpyscensr HJ13KJ1MJ1 nepJ1CTOMaMJ1, paCIIOJIOmeHHhIe B 4 IIPOAOJIbHbIX pazrax, orzre

nenasre TOHKJ1MJ1 pe6pa~m. JIJ1WeHHall RqeeK noaepxnocn, BeTKJ1 ofirrapyacxaaer

npOAOJIbHYIO IIOJIOCaTOCTb.

BaJIyII N2 0.204, MOXTbI (Bapuraacxoe BoeBoAcTBO) .

POA Sceptropora Ulrich, 1888

Sceptropora florida n. sp.

(IIJI. X, qmr. 4-5)

CerMeHTbI COCTaBJIJIIOll\J1e 30apJ1IO IIO cPopMe HaIIOMJ1IIaIOT 60KaJIbI qBeTOB. Onn

CHJIbHO paCWJ1pRIOTCJI B AHCTaJIhHol't qUCTJ1, a Y3KJ1e B IIpOKCJ1MaJiblIoM. OCIIOBaHJ1e

cersreara MaJIeHbKOe, uraponnnnoe, U BepWJ1HIIOe yrJIy6JIeHJ1e lIeCKOJIbKO nornyro HJIH

nJIOCKoe. CJ1JIbHO pa3BJ1TbIe npOAOJIbHhIe pefipa cIIa6meHbI npepbIBJ1CTbIMJ1, rpanse

BbIMJ1 nOBepxHOCTRMJ1, C !\IeJIKO 3a~yopeIIlIhIMJ1 KpaRMJ1. Ocotienao CHJIbHO pa3BHThI
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pe6pa ,l:IHCTaJIbHoi1, paC1l1l1peHHOt"1 qaCTI1 cersreara. YCTbH nOMell.\aIOTCH B BCpXHHX

qaCTHX CerMeHTOB, MeJK,l:IY CH JIb HO p a 3BHTbIMH pefipaxnr.

B aJIYH .N2 0.204, MOXTbI (Bapuraacxoe BOeBO,l:lCTBO).

Sceptrop ara spinose n. sp,

(nJI. X, qmr. 6)

3 0apHH CJIOJKeHHaH 60JIbllIHMH c ersrearassa, OKOHQeHHbIMH KynOJIeOOpa3HbIM

OCH OB a H H e M . Bepnnnnrsre yrJIy6JIeHJ1H WHpOKHe H rJIy6oKHe. Xapax-repnon o cooen

HOC TbIO srcro BH,l:I a f1BJIHIOTCR OQeHb CHJIbHble OTPOCTKH, pacrronoxcemn.re zrpyr Ha~

npyroer B 6 np0,l:lOJIbHbIX pnnax, MeRc,l:IY f1BYMH pH,l:IaMH OTPOCTKOB pa3BI1TbI Y3KHe,

nponoasnsre pe6pa C 3YOQaTbIMI1 rpaHflMH. B ,l:IHCTaJIbHoi1 QaCTH cersrenra, Me1K,l:Iy

pe6paMH, HaXO,l:lHTCH YCTbH, p acnOJIOJKeHHbIe B npocrsre PH,l:IbI. Q'IepT:JHHe YCTbCB

xpyr.noe.

BaJIyH .N2 0.17, B eJIbKH Kame (I'zraacxoe B OeBO,l:lCTBO).



PLATES

(All photo gr aph s retouched)



PI. 1

Corynotrypa (Corynotrypa) inflata (Hall )

F ig. 1. Single zooecium: a top view, b side view; X 45. Boulder 0.17, Wielki

K ack (prov. of Gdansk) ; No. Br. 0.1/310.

Fi g. 2. Single zooecium : a top view, b side v iew ; X 45. Boulder - as fig. 1;

No . Br . 0.1/311.

Corynotrypa (Corynotrypa) dissimilis (Vine)

Fig. 3. Single zooecium, side view; X 43. Boulder - as fi g. 1; No . Br. 0.1/203.

Corynotrypa (Cor y no t r y pa) bassler i n. sp.

Fig. 4. Single zooecium, side view ; X 32. Boulder - as fi g. 1; No. Br. 0.1/340 .

F ig. 5. Sin gle zoe cium, side v iew ; X 32. Boulder 0.233. Mochty (p r ov . of

Warsaw); No. Br. 0.1/321, holotype.

Corynotrypa (Co r ynotrypa) canadensis (Whiteaves)

Fig. 6. Single zooe cium, side view ; X 60. Boulder - as fi g. 1; No. Br. 0.1/10.

Fig. 7. Single zooecium with prese rved base s of dichotomous branching, side

v iew ; X 43. Boulder - as f ig. 1; No. Br. 0.1/8.
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Photo L. Luszczewska Retouch K . Budzyiiska
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Phot o L . Euszczeuiska Retouch K. Budzynska



PI. II

Corynotrypa (C or ynotrypa) gi bbosa n .sp,

Fi g. 1. Two joint zooec ia of different shape, side v iew ; X 50. Boulder 0.233,

Mo chty (prov. of Warsaw); No. Br, 0.1/355.

Corynotrypa (Den talitr y pa) bidens n. sp.

Fi g. 2. Single zooe cium, side v iew; X 30. Boulder - as fi g. 1; No. Br. 0.1/411.

Fi g. 3. Single zooecium with preserved base s of di chotomous branch in g, to p

view ; X 30. Boulder - as f ig. 1; No. Br. 0.1/412.

Ceramoporella i n te r por osa Ulrich

F ig. 4. Zoarium, external aspect ; X 9. Boulder 0.124, Wyszogrnd (pr ov . of War

saw) ; No. Br. 0.1/490.

Flabellotrypa rugulosa Bassler

F ig. 5. Zoarium, external aspect ; X 25. Boulder 0.17, Wielki Kack (prov . of

Gdansk) ; No. Br. 0.1/428.

Crepi pora simulans Ulrich

Fig. 6. Zoarium, e xternal aspect ; X 8. Boulder 0.204, Mo chty (prov, of Warsaw);

No . Br. 0.1/498.

Crep ipora schmidti Bassler

Fi g. 7. Zoarium, external aspect ; X 18. Boulder - as f ig. 6; No . Br. 0.1/502.



PI. III

Orb i pora minima n . sp .

Fi g. 1. Zoarium, external as pe ct; holotype, X 15. Bould e r 0.204, Mo chty (pr ov.

of Warsaw); No. Br. 0.1/526.

Stell i pora ve si cu lo sa Modzalevskaya

F ig. 2. Zoarium, external aspect ; X 5. Boulder - as fi g. 1; No . Br. 0.1/529.

Crepipora cf. solida Ulrich

F ig. 3. Zoa r ium, external aspect ; X 10. Bould er - as fig. 1; No. Br. 0.I1508.

Chasm at opor a sp.

F ig. 4. Zoa r ium, external as pect : a ce lluliferous side , b noncellulife ro us side ;

X 15. Boulder - as fig. 1; No . Br. 0.1/550.
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PI. IV

Haltopora dumalis Ul r ich

Fig. 1. Zoarium : a external aspect, b lon gitudinal natural secti on ; X 12. Boulder

0.204, Mo chty (prov. of Warsaw); No . Br . 0.1/530.

Bythopora cf . subgr acilis (Ulrich)

F ig. 2. Zoarium branching dichotomously, exte rnal aspect ; X 16. Boulder - as

fi g. 1; No. Br . 0.1/513.

Fi g. 3. Zoarium, external aspect ; X 40. Boulde r - as fi g. 1; No. Er. 0.1/518.
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PI. V

Phylloporina su blax a Ulrich

Fig. 1. Zoarium, external aspect: a celluliferous side, b noncelluliferous side ;

X 17. Boulder 0.204, Mochty (prov . of Warsaw) ; No. Br. 0.1/540.

Fenest ella vis t ule nsis n. sp.

Fig. 2. Zoarium, external aspect: a cellulifer ous side, b noncelluliferous side ;

holotype. X 23. Boulder - as fi g. 1; No. Br. 0.1/556.
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PI. VI

Enallopora ex igua (Ulrich)

Fi g. 1. Zoarium, external aspect: a celluliferous side, b noncelluliferous side;

X 25. Boulder 0.17, Wielki Kack (prov. of Gdansk) ; No. Br. 0.1/562.

Fi g. 2. Zoarium branching dichotomously, with preserved base showi ng :

a zooecial apertures and numerous pores, b zooecial apertures and scar 

ce pores ; X 25. Boulder - as fi g. 1; No. B r , 0.II574.
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P I. VII

Ceram oporella d i st i ncta Ul ri ch

Fig. 1. Zoarium, external aspect ; X 20. Boulder 0.204, Mo chty (Pro v. of War 

saw) ; No. Br. 0.1/441.

Semicoscin ium or dov ici um n. sp.

Fig. 2. Zoarium with keel , external aspect ; ho lot ype. X 20. Boulder 0.268,

Mo chty (prov. of Warsaw) ; No . Br. 0.I1581.

Pachydictya el egans Ulrich

Fi g. 3. Fragment of a branch of zoarium, with well preserved external st r uct 

ure ; X 20. Boulder 0.17, Wielki Kack (prov. of Gd an sk ): No. Br. 0.1/847.
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PI. VIIJ

Arthrostyloecia nit i da Bassler

Fig. 1. Segment of zoa r iu m, ex ternal aspect ; X 20. Boulder 0.17, Wi elki Kack

(pr ov. of Gd ansk) ; No. Br. 0.1/591.

GlauconomeHa .plumula (Wiman)

F ig. 2. Fra gm ent of a branch of zoarium: a cellulilferous side , b noncelluliferous

side ; X 14. Bo u lde r 0.204, Mochty (p r ov . of Warsaw) ; No. Br. 0.1/605.
~

ConphyHoporina mochtyensis n. sp .

Fig. 3. Fragment of reticulate zoarium: a celluliferous side , with tetragonal,

alternating apertures a nd mesopores, b noncelluliferous side , granu la ted

a nd st r ia ted longitudinall y , with pores ; h olotype . · X 12. Boulder - a s

fi g. 2; No. Br. 0.1/551.



P i. IX

Ptilod i ct ya gl adiola Billings

F ig. 1. F r ag men t of a b ra nch of zoarium ; X 13. Boulder 0.17, Wielki Kack

(prov. of Gd ansk) ; No. Br. 0.1/715.

Pachydictya bifurcata (Hall)

F ig. 2. F ragment of zoarium branchin g dichotomously ; X 8.5. Boulder 0.204,

Mo chty (p r ov . of Warsaw); No . Br, 0.1/817.

Fi g. 3. Fragment of a b r anch of zoarium , te rmin al p art ; X 8.5. Boulder - a s

fig. 2; No . Br. 0.1/829.

He m i nem atopor a? v i r gm lUna Bassler

F ig. 4. Fragment of zoariu m with preserved base ; X 28. Boulder - as fi g. 2 ;

No . B r . 0.1/617.

F ig. 5. Fragment of a zoarium ontogenetically older than that re prese nted on

fi g. 4; X 28. Boulder - as f ig. 2; No . Br . 0.1/620.

N em atopora snblineata Mannil

F ig. 6. Fragment of a branch of zoarium : X 25. Bou lde r - a s fig. 1; No . 0.1/678.
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PI. X

Sceptropora facula Ulrich

Fig. 1. Single segment of zoarium ; X 50. Boul de r 0.17, Wielki Kack (prov. of

Gda nsk); No. Br. 0.1/684.

Fig. 2. Single segment of zoarium ; X 40. Boulder - as fi g. 1; No. Br, 0.I1687.

Fi g. 3. Single segment of zoar ium with two top sock ets , indicating dicho

t omous branching ; X 25. Boulder 0.204, Mochty (prov. of Warsaw) ; No.

Br. 0.11703.

Sceptropora flor ida n. sp.

Fi g. 4. Single segment of zoarium ; holotype. X 50. Boulder - as fi g. 3; No. Br,

0.11705.

Fi g. 5. Single seg ment of zoarium ; X 50. Bou lde r as fi g. 3; No. Br. 0.11708.

Sceptropora spinosa n, sp.

Fi g. 6. Single segment of zoarium; holotype. X 27. Boulder - as fi g. 1; No. Br.

0.1/714.



PI. XI

HeminematapoTa Tass i n. sp.

Fig. 1. Fragment of zoarium with lateral branching: a celluliferous side , b non

celluliferous side ; holotype. · X 24. Boulder 0.204, Mochty (prov. of War

saw ); No . Br . 0.1/632 .

Rhinidictya exseTta (Eichwald)

F ig. 2. Fragment of zoarium branching dichotomously ; X 7.5. Bou lder - as f ig.

1; No. Br. 0.1/7 20.

Fig. 3. F r agment of zoarium ; X 10. Boulder - as fi g. 1; No . Br. 0.I1802.
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