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ROLE DE LA PHOTOSYNTHES DANS
LE PHENOMENE RECIFAL

Henri Termier et
Geneviéve Termier
(Paris)

Quand on parle du phénoméne récifal, on cite d’'unefagon générale un
ensemble d’organismes animaux et végétaux qui, par la sécrétion ou la
iconcrétion de carbonates insolubles, est capable d’édifier une construction
solide. Ceci, le plus souvent, ne se produit que dans les mers chaudes car
celles-ci sont plus facilement sursaturées en ions calcium.

On a substitué les termes de biohermes et de biostromes (Cummings,
1932) respectivement aux constructions récifales non stratifiées et stratifiées.
On peut ajouter aussi que bien des organismes participent au phénomeéne
récifal et que 1’insertion du monde animal ¥ a été discontinue jusqu'au Juras-
sique. L’hiatus le plus spectaculaire sc situe entre le Cambrien inférieur
(IT, TIT) ou les Archéocyathes formeérent des récifs, et 1'Ordovicien (X, XI)
ou apparurent les premiers polypicrs de Cnidaircs. Encuite, & partir de 1’ Ash-
gill, les Stromatoporoides ont constitué la base animale des biohermes
de Cnidaires. A partir du Carbonifére, ils ont décliné et ont été remplacés
par des Chaetetides ou des Spongiomorphides. Mais bien d’autres organismes
ont collaboré pour édifier des récifs: les Bryozoaires Ectoprcctes et méme
certains Crinoides (Crolfalocrinites).

Le role des végétaux dans le phénomeéne récifal est différent de celui
des animaux ence qu'il représente une continuité. On con-
nait des biohermes d’origine algaire depuis avant le Riphéen: ce sont les
Stromatolithes. Si on observe les formations stromatolithiques actuelles
telles que celles de 1'Australie occidentale et des Bahamas, on peut dire
qu’elles se produisent dans des conditions lagunaires semi-arides en bordure
de la mer. De telles formations sont connues dans toute la série stratigra-
phique depuis le Riphéen. Nous avons pu étudier leur diagénése en bordure
de la mer du Zechstein, dans le Nord de l'’Angleterre (Termier et
Termier, 1968).

Les Stromatolithes sont surtout des concrétions de Cyanoschizophytes,
c’est-a-dire des algues les plus liées a la zone tidale et capables d’étre émer-
gées pendant un temps assez long. .

Les récifs coralliens actuels, tels que nous avons pu les observer aux
Bermudes et & Madagascar, sont essentiellement associés § des Algues Vertes
concrétionnantes comme les Codiacées, par exemple Halimeda. Dans le
récif et dans les zones voisines interrécifales passant a I'herbier, les Halimeda
jouent un roéle constructeur primordial et pourtant discret.

Depuis la surface (y compris les platiers récifaux) et plus profondément
gur les fonds «coralligénes» du talus bathyal, ou se développent les coraux
ahermatypiques, les Lithothamniées, qui en tant qu’Algues Rouges sup-

ortent un éclairement trés faible, peuvent prospérer. Ajoutons que les

Eithothamniées abondent surtout plus baut, formant un rebord remarquable
gur le rivage des mers sans marées dans la zone infratidale, le trottoir (Médi-
terranée), et qu’elles constituent également dans les eaux agitées ou elles
gont un peu moins superficielles des sortes de petites boules, le maerl de
Bretagne par exemple.



Ainsi peut-on dire que les Algues concrétionnantes de calcaire sont
partout et qu’elles constituent le «fonds» du récif. Il n'y a pas de récif sans
phase végétale. Tandis qu'il existe des biohermes purement végétaux.

Il faut noter que méme dans le Paléozoique 1’association fut étroite:
H. Fontaine et M. Lemoine (1960) ont montré que dans le Carbonifére et le
Permien du Cambodge, les Algues calcaires se rencontrent «surtout dans
les couches & Polypiers composés et gros Polypiers simples, mais pratique-
ment pas dans les bancs a4 petits Polypiers simples, Echinodermes et Bryo-
zoaires» (la «faune a Cyathaxonia» de D. Hill, 1948).

Parmi les animaux du récif on peut distinguer ceux qui lui sont liés
étroitement en tant que constructeurs et ceux qui ne font que profiter des
avantages offerts par son voisinage: abondance de nourriture, température
élevée, saturation de 1’eau en calcaire.

Réle de la photosynthése dans les construetions d’animaux marins.
Les Zooxanthelles sont des Algues Brunes monocellulaires vivant a 1'inté-
rieur des cellules animales. On en rencontre dans presque tous les groupes
a condition qu’ils vivent dans la zone euphotique. Dans les récifs comme
celui de la Grande Barriére d’Australie (Yonge, Nicholls, 1931), elles ont
été mises en évidence chez des Foraminiféres {le genre fixé, de teinte rouge,
Polytrema), dans les bords du manteau des Tridacnes (T'ridacna, Hippopus)
et probablement d’autres Mollusques de grande taille, dans des Tuniciers
(Trididemnum, Didemnum, Diplosoma). Enfin, il en existe dans 1’endoderme
de presque tous les Cnidaires du récif: Alcyonaires (Tubipora, Heliopora,
Sarcophyton, Lobophytum, Sinularia, Xenia, Clavularia et les Gorgones
Isis et Melitodes), Zoanthaires (Palythoa), Actiniaires (Stoichactis, Aclino-
dendron), Hydrozoaires (Millepora, Myrionema), et presque tous les Madré-
poraires, & l'exception de Dendrophyllia.

Des Radiolaires et certains Spongiaires en renferment. La teinte verdatre
du test des Lingules, qui pourtant ne font pas partie du récif, leur est
imputable.

Le role des Zooxanthelles dans 1’endoderme de certains coelomates ma-
rins tels que les Coraux et les Tridacnes est bien connu. Dans les Coraux
de récifs, Yonge (1940) a montré que ces protophyres ne se rencontrent jamais
a I’état libre dans la mer mais sont transmises de génération en génération
par I'intérmédiaire de 1’oeuf et de la planula. Elles bénéficient en tous temps
de I’apport de nutrients (phosphates et nitrates) et, pendant le jour, de celui
de gaz carbonique émis par les Polypes. En contre-partie ces algues ne sont
pas essentielles & la vie des Coraux puisque ceux-ci peuvent vivre sans en
posséder, par exemple quand ils se développent hors de portée de la lumiére.
Mais quand ils en possédent, les Coraux sont bénéficiaires de 1'oxygéne
libéré et de 1'assainissement que constitue 1’absorption des phosphates et
des nitrates. En outre, C. M. Yonge suggére que la liaison du phénoméne
récifal avec 1’éclairement serait imputable a la présence de Zooxanthelles:
ces algues joueraient un role de premier plan dans les précipitations calcaires.

Plus récemment, H. Odum et E. Odum (1955), étudiant les récifs
d’Eniwetok, supposait qu'un Corail est pratiquement une unité écologique
{ermée sous ses aspects de producteur, d’herbivore (en utilisant la nourriture
fournie le jour par les algues symbiotiques) et de carnivore (se nourrissant
de zooplankton pendant la nuit).

T. Goreau (1961, 1963) a montré que cette photosynthése symbiotique
des Coraux & Zooxanthelles stimule a tel point le dépdt du carbonate de chaux
du squelette pendant 1’éclairement que ce dépdt tombe & une sécrétion neuf
fois moindre pendant la nuit totale. Les Coraux dépourvus de Zooxanthelles
croissent lentement et demeurent petits. Mais le squelette de 1’animal main-
tient sa texture et son rythme de croissance originaux, les algues conservant
un pouvoir de calcification plus important encore que moins étroitement
soumis aux conditions d'éclairement (1’algue Halimeda calcifie plus vite
dans lenoir qu’a la lumiére). Dans lesrécifs de la Jamaique, le Madréporaire
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Acropora cervicornis présente une activité maximum au niveau des coral-
lites, apicaux: c’est 1a que 1’absorption du calcium est le plus rapide mais,
étant donné la richesse du squelette en CaCO?3, le taux d’accroissement en
calcium,;méme des Coraux dont la croissance est le plus rapide, reste trés
bas par rapport au taux de dépdt algaire.

Finalement on peut dire qu’il y a un «couplage facultatif» (Goreau,
1961) entre la calcification et la photosynthése chez les Coraux, couplage
lié 2 un passage métabolique commun entre les Zooxanthelles et
leurs hotes.

1.~| Mais en fait les Zooxanthelles ne sont pas seules en cause. H se révele
que les Myophycées filamenteuses, qui sont des Algues Bleues, pourraient
avoir un rdle tres général dans la construction du récif. H. Odum et E. Odum
(1955) indiquent nettement des relation symbiotiques entre les polypes
et les filaments algaires au niveau du squelette: la biomasse végétale y est
finalement trois fois plus importante que la biomasse animale, celle des
Algues Filamenteuses étant de seize fois celle des Zooxanthelles. Cette dé-
couverte fondamentale parait avoir été assez peu exploitée.

Cependant nous avons dit que, dans les biohermes fossiles du Paléozoi-
qué, pius ou moins riches en polypiers, la présence de concrétions stroma-
tolithiques attribuables & des mattes d’Algues Filamenteuses est toujours
signalée. Il s’agit, par exemple, des Stromatolithes accompagnant tous les
biohermes d’Archéocyathes du Cambrien II. L’association est pratiquement
constante, ainsi qu’il ressort des travaux d’Inés Zhuravleva (1966) et comme
nous avons pu l’observer par nous-mémes, en Andalousie par exemple.

On doit aussi rapporter a des concrétions d’origine algaire les Stromatac-
tis dont la structure rappelle celle des travertins et que 1’on rencontre aussi
bien dans les récifs coralliens du Dévonien supérieur (Lecompte, 1937) que
dans les «knolls» construits mais sans Coraux, comme celui de Belbégai
(Maroc) a Dubaria (Termier et Termier, 1964).

La présence de couches d’«algal balls» ou d’oncolites est un théme fré-
quent des faciés pararécifaux sur toute la hauteur des temps fossiliféres.

De tels niveaux abondent dans le Cambrien II—III, méme en dehors
des faciés & Archéocyathes. C’est le cas des niveaux a Girvanelles de Sonora,
au Mexique, rencontrés dans le formation de Buelna a Olenellus et Archéo:
cyates et dans le formation de Cerro-Prieto qui lui succéde. Des niveaux
algaires comparables existent dans les couches a Archéocyathes de France
{Montagne Noire, Normandie).

On notera avec intérét 1’association aux Girvanelles de certains Mol-
lusques tels que le Gastéropode operculé Alaclurites dans I'Ordovicien su-
périeur d’Ida Bay (Tasmanie), insérée entre un lit & Tetradium et a Cate-
nipora et une zone corallienne du Richmondien (Rigby, 1957).

Les Spongiaires calcaires forment des biostromes et jamais de bioher-
mes. De beaux exemples de biostromes a Pharétrones et Sphinctozoaires se
rencontrent dans le Permien (Wordien) du Djebel Tebaga (Extréme Sud
tunisen). Dans les couches mémes ou ces fossiles sont abondants, les algues
calcaires déterminables appartiennent essentiellement au genre Ottonosia
Twenhofel, Algue Bleue formant des biscuits cubdiscoides et des encroite-
ments. Certains niveaux sont d’ailleurs presque entiérement constitués par
ces biscuits encrofitants, qui sont de véritables oncolites au sens de Pia.

La présence de ces oncolites est 1’indice d’une trés faible profondeur,
peut-étre 1’étage le plus bas de la zone tidale, en tous cas dans une région
d’eaux agitées. Parfois d’ailleurs, les Ottonosia semblent avoir été les seuls
&tres capables de continuer 3 vivre et leurs oncolites constituent alors
un banc véritable a aspect de «conglomérat», tous les autres fossiles n’étant
que des coquilles mortes encroutées par 1’algue. De tels bancs sont I'indice:
d'une légére modification de niveau ayant abouti a des conditions de longue
exondation dans un étage supratidal sous climat semi-aride ou aride. Dans
les touches infratidales, la faune est trés riche mais jamais les Spongiaires
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ne sont de véritables constructeurs et les polypiers de Cnidaires récilaux
sont rares.

Les Sphinctozoaires ont fait récemment 1’'objet d’une publication
d’I. T. Zhuravleva (1970) par les relations qu’ils pourraient offrir avec les
Archéocyathes, en particulier par 1'absence de spicules. Leur association
avec des Pharétrones n’est pas pour surprendre car ces derniéres ont égale-
ment un test essentiellement fikreux. Il est intéressant de constater que leur
association a Ottonosia dans le Permien est comparable a celle des Archéo-
cyathes avec diverses Algues Bleues (Zhuravleva 1966). Dans les deux cas.
I’équilibre devait étre précaire car on rencontre des couches purement al-
gaires, ce qui nous parait indiquer le niveau supratidal.

Un phénoménc analogue se rencontire dans le Dogger avec des oncolites
d’Algues Bleues associées a des Bryozoaires enveloppants. C'est le cas des
miarnes 2 Algues de cet dge que nous avons 'pu étudier a Isseksi (Moyen Atlas
marocain). L’abondance des oncolites y est telle que’lle confére a certaines
des couches qui les renferment les caractéres d’un petit bioherme en relief
entre les couches marneuses. Le méme type d’«algal ballsy a été décrit par
L. Dangeard (1935) dans le Bathonien de Normandie, offrant la méme asso-
ciation de Girvanelles et de Bryozoaires encrofitants, parfois aussi de Fora-
miniféres enveloppants.

Au méme type oncolitique appartiennent les «momniies des» caleaiers
du Jurassique supérieur récifal du Jura, que 1’on trouve formant des niveaux
associés soit aux biohermes & polypiers soit aux couches subrécifales & Ru-
distes et a Nérinées. Ces calcaires a momies sont peut-étre 4 comparer aux
talus algaires des atolls récents du Pacifique.

Roéle de la photosynthése dans 1'élaboration du squelette animal.
Le phénomeéne récifal est essentiellement algaire. Les animaux se révélent
y étre surtout des architectes utilisant les matériaux bruts élaborés par les
végétaux dans des conditions données.

Dans l’ensemble du régne animal, on peut distinguer les squelettes
spiculaires et les squelettes stratifiés; tandis que pour les formes les plus
évoluées, tels que les Coelomates, peuvent étre caractérisés en les sduelettes
épithéliaux, de type stratifié, et les squelettes mésodermiques, souvent
mais non toujours spiculaires. Les algues dépendent essentiellement de
I’éclairement mais le siége des Zooxanthelles actives des Cnidaires est cepen-
dant le plus souvent l’endoderme, encore suffisamment exposé aux rayons
lumineux. Les squelettes épithéliaux, surtout ectodermiques, sont pourtant
ceux dont la présence d’algues’ symbiotes aide le mieux la sécrétion. Les
squelettes mésodermiques (ou mésogléens) devraient dépendre moins du
facteur éclairement. Au nombre de ces derniers doivent com pterles Spon-
giaires, les Alcyonaires, les Echinodermes et, jusqu’a un certain point, les
Bryozoaires et les Brachiopodes (& squelette taléolaire).

En 1957, J. K. Rigby, s’appuyant sur le fait que nombre de plaques
minces taillées dans les calcaires permiens du Texas et du Nouveau Mexique
offraient en méme temps 1’Ectoprocte Acanthocladia guadalupensis G ir ty
et 1’algue Solenopora texana J oh ns on, se trouvait amené 2 interpréter
certaines structures d’Acanthocladia comme découlant de cette association.
Il retrouvait ainsi la notion d’un consortium bryo-algaire du type longuement
décrit en 1944 par G. Condra et M. Elias & propos du genre Archimedes.
Ces associations sont comparables a celles que 1’on a signalées dans les poly-
piers d’Anthozoaires avec des Algues Filamenteuses.

La sécrétion carbonatée en relation avec la photosynthése pourrait
bien étre représentée par certains caractéres qui manquent chez les organis-
mes fixés vivant a des profondeurs trop grandes pour avoir recu un éclaire-
ment suffisant. Parmi ces caractéres, a titre d’hypothése, nous suggérons
que puissent figurer les tissus vésiculeux qui sont I'une des
convergences texturales des formes récifales: Archéocyathes, polypiers de
Cnidaires, Brachiopodes Richthofénidés,, certains Cirripédes Thoraciques.
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D’un autre coté, on sait que chez les Cardiidés et les Tridacnes, les
Zgoxanthelles sont exposées dans le manteau sous des sortes d’ocelles per-
mettant la pénétration de la lumiére. On peut se demander dans ces condi-
tions si une partie des récepteurs de lumiére qui existent dans les téguments
palléaux et méme traversent le test chez de nombreux Coelomates encore
vaisins des Annélides n’auraient pas un role analogue. On note par exemple
que de fins tubules ont été observés dans 1'épaisse coquille de Tryblidium
reticulatum, Monoplacophore rangé par R. Horny parmi les Cyclomya, as-
sociés justement a des calcaires subrécifaux. Parmi les Brachiopodes, les
perforations de la coquille sont extrémement fréquentes et 1'on s’est souvent
posé la question de leur role, carles endopunctae enformede cae-
¢ i se terminent en surface par une sorte de lcuype calcaire («brush»). Ce di-
spositif pourrait bien avoir facilité I'éclairement vers 1'intérieur de cellules
algaires comme les Zooxanthelles, que 1'¢n sait d’ailleurs exister dans le
test des Lingules actuelles. En tout cas, chez Delepinea comoides, dont
le| test est I'un des plus épais que ’on connaisse, des canalicules obliques
existent aconcurremment aux pseudopunctae.

Conclusions. Le phénoméne récifal, dent nous avons souligné le caractére
étrangement discontinu lorsqu’il s’agit de constructeurs animaux, est assis
sur une base de végétaux fixateurs de carbonates insolubles qui en a assuré
lal continuité A travers les temps géologiques. Comme le taux de solubilité
du calcaire est sensible & la température des mers, on comprend I'opposition
apparente qui existe entre les récifs d’animaux ou la fixation du calcaire
eonstitue le squelette, armature ou protection du corys, et entre dons dans
le, métabolisme interne, et les récifs de végétaux pour lesquels la fixation
du calcaire est un résultat métabolique externe, résultat de la vie mais non
ndcessaire a celle-ci.
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POTH ®OTOCHHTE3A B PH®OOBPA30BAHUH

A. TEPMBE, /K. TEPMBE
(IT@puoasc)

PE3IOME

Ha pa3guX dTamaX pasBHTHA PH(OB CTPOHTENAMH PHQOBHIX Tesl ABIAINCH fapxeo -
nnats (EEAHERI KeMOpmit), KAMJapneshle (HAYAHAA C OP/IOBHKA)y MIIAAKH — BKTONPOKTHI,
rpunomen. Poas pacremnit B padoobpazopannn Geuta §opmIoil 1 HeNpepHBHONT Ha mpo-
TSAMKeHAH BCero re0JOIMYecKOro BpeMeHH, a'B pudee H Mo3JHeM KeMOPHA HX ydacTHe B 3TOM
mpoiecce 610 TJaBHBIM. M3BeCTHR MHOTOYNCIeHHAke GHOCTpOME I ApyrHe prdoBhe Tesa
BOJIOPOCJIEBOI0 IIPOHCXOKJEHHA, CYMeCcTBOBaBINNe ¢ NOPH(eiCKOro BpeMeHH W 1o KaifHo-
301 BKJIogmATebHO. COBpEeMeHHEIe KOpaJJIoBhle pndhl CBA3aHH MpPeK[e BCETO C 3eJeHHIMII
pogopocaamu Codiacea, manpnmep Halimeda, ¢ KpPaCHBIMH BOJOPOCTAMH JHTOTAMHHIAMH.
Pugos, JNMeHHEHX PaCTATENbHHX OPTraHH3MOB, He CYIECTBYeT.

Cpenn KHBOTHHIX-pHQOCTpONTeNeil HMEITCA TaKme, KOTOPhHE TECHO 00IMAIOTCA C Op-
TaEn3MaMn-pHQOCTPONTENAMH M TaKHe, KOTODHIE KHBYT IIO0 COCEICTBY C HAMH, HCIOJb-
sya OJuarompusATHHeE YCJIOBHA CYMeCTBOBaHNA,— OOM/IMe IHIIH, BHICOKHE TeMIepaTyphl,
HACHINEHHOCTh BOJIK KaJblmeM. PacTtnTelpHEe OPraHN3MHl BCErja KOHTAKTHPYIOT ¢ PH(O-
crponteasamn. OcofGeHHO BasHO NX B3amMopeiicTBhme ¢ (oTocHHTE30M, KOTOpHIl Hrpaer
Goabmyo poab B KH3HN KopasaoB. Hanbosee APKIM IPIIMEPOM COBMeCTHOII KH3HH KOpaJ-
Ja ¢ BOMOPOCIAMH HBIAETCA CHMONO3 ero ¢ 300KCaHTeJJaMH. 300KCAHTE/UIH CYMeCTBYIOT
BHYTPH KJETOK >KHBOTHRIX MHOTHX OpraHM3MOB, KHBYIHX Ha pndax. Omm HalifeHH y
dopamnandep Ha Boapmom GapbepEOM pmnde ABCTpaJmm, N3BECTHH Ha KpagX MaHTHII
Kapaua # TPHAAKH, INIPHCYTCTBYIOT B JHTOJEpMe BCeX KHN[ApHeBRIX, 300HTApHii, aKkTH-
HAIf, rUApo30a, MOYTII BCeX MaJpelopOBEIX, HEKOTOPHX IyOOK. 300KCAaHTEJJIH IepelaroT-
cA OT NOKOJeNnHsa K IIOKOJAeHHI0 depe3 SAiilo N JHYMHOYHHE craann. OHN HOJB3YIOTCA
NMHTaTeIbHHIMI BemecTBaMn (fochaTraMn m HOTPATAMH), a JHEM BHEJSAIOT YIJAeKHCIHIl ras,
KOTOPHIT H7IeT Ha OCTPOIIKY I13BECTKOBOrO cKeJera. Hopaaasl i Apyrine opraHn3MHl HCIIOJIb~
3YIOT IIPOAYKTH (oTOCHHTE3a AJIA TOCTPOifknm pnda. l3BecTHO, 9TO KOpAJJH, JHIIeHHHE
B00KCaHTEJJI, PACTYT Me[JIeHHO W He AOCTHraloT 0oJbpIIHX pa3mepoB. TaKmM o0pa3om, mMe-
€TCs IBYCTOPOHHAA CBA3b MEKIY 300KCAHTEJJIAMHO H JPYTHMII BOJOPOCIAMII H IX X035€BaMH,

lI3ydeHne reoJormyeckoro Marepmajia IoKaskBaeT, UTO IaJeo30iickme H KaifHO30ii-
CKIe OpraHN3MH-prnOoCTPONTENN, HAIPHMep, a pXeoInaThl, KHNapneBse I Ap., OBUIH B TeC-
HOM KOHTaKTe ¢ BojopociasMn. [IpHBoAsATCA MHOroYmcCJeHHBe IpnMepH. [[elaeTcs BHRIBOA
0 TOM, 4UTO rJaBHAsg pojdb B pudooOpa3oBaHNN IIPHHAJJIENKAJA BOJOPOCIAM. HHHBOTHHIE
HIpajn B OCHOBHOM pOJb 4 PXHTEKTOPOB.

1Kn3Hp BogopocCTell 3a BHCAT Ipesk/ie BCero OT OCBeIeHNsA. 300KCAHTEeJJH, IHO0CeIsasaCh
B 9KTOZlepMe KHNApHil, JKIBYMIX Ha TTy6MHAX, 0 KOTOPHX NPOHHKAET COJHEuHHIf CBeT,
MOJIY4al0T JOCTATOUHOE KOJITYECTBO ero ajsa GOoTOCHHTe3a.
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IBOJIION A OPTAHOIEHHBLIX ITOCTPOER
B HNCTOPUM 3EMJIN

A. . PapuroBmnu
(Mocksa),
n. T. sKypasaeBa
(Hosocubupck)

TckomaeMEle OpPraHOTeHHEIE IIOCTPOIIKH, H3BECTHBIE B JHTEpaType IIof
HaspaHueM pudml, TPHUBJIEKAOT BHIMaHIE I'e0JIOT0B ¢ TeX 0P, Kak OBIIO ycTa-
"HOBJI€HO, 9TO ¢ HIMHI HEPEJKO CBSA3aHH MecTopoxaeHus Hedru urasa. O6cTos-
TesnHoe 0600mene 0 COBPEMEHHBIM KOPaJlIOBEIM IOCTPOiiKaM BIIePBBIE coCcTa-
Bua B 1842 r. Y. Hapsuu (1936). O mpoaHamamsupoBa; cocTaB H yCJIOBHA
sHUBHEH pHQOCTPOAMIX OPTaHH3MOB, Majl YETKY TFEeHETHIECKYI Kaaccudu-
Kanmio pudoB U CBA3aJ HX BO3HIHKHOBEHHE C JIBIKEHISMH 3eMHOH KOpBHI.
Taxkam o6pasoM, Y. MapsBun chopMymupoBal CBsI3b MEKAY OpPraHH3Mamu
(oumocdepa) n reomormuecknMu mpomeccamiu (aurtocdepa). Mckonmaemeie opra-
HOreHHbIe TOCTpoiikn Boepseie ommcan P. Mypuncon (Murchison, 1847).

O6pasoBanie OPraHOTEHHBIX IOCTPOEK — sIBJIEHIE INIaHETapHOe, KOTO-
poe |[saperucTpupoBaHo, mo KpaiiHeil Mepe, ¢ IpoTepo30s. ITOT mpolecc mpo-
WCXOANA TOYTH HempepeBHO. MeHamnch opraHmaMbl, BO3JBHTABIINE IIOCT-
pOiiKH, IepejBHIaJICh MEHTPH HX pPOCTA, BHAOM3MEHATNCh HX Mopdosorus
W BHyTpeHHee cTpoeHne. sl MOHIMAHHA TOr0, KaK MPOHCXOXMJN 3TH COOHI-
THA, Heo6X0/[IM0 IPOAHATH3HPOBATH OCHOBHEE (AaKTOPEl, paccMOTpeTh Mopgo-
JOTHI0 U KiIacCHPHKATHUI0 OPTAHOTEHHLIX MOCTPOEK H Ha OCHOBE IIOJIYdYeH-
HBIX | TAHHBIX CO€eJIaTh BBIBO/BI 06 X J9BOJIOI[HI.

OpraHoreHHBI® IIOCTPOIiKI — 3TO 00pa30BaHHs, BO3HHKAKMUE Ha HE
MOpsi 3a CYeT OPraHH3MOB, CYMEBIINX CO3[aTh KAMEHHCTHI KapOoHATHBIIl
YCTOHYINBEIIT KapKac, HA KOTOPOM HAaKOIUJIEHIIE OCAJKOB OTIHYAETCH OT MpHie-
raomux yIacTkoB. Hak mpaBmio, B reoJlorHdeckoM paspese KapKac Xapakre-
pH3YeTcs MACCHBHOCTBIO B NPOTHBOIIONOKHOCTH KOHTAKTHPYIOMIIM CJIOHCTHIM
moposaM. B JauTepaType CTpPOHTENH OPraHOTEHHBIX IIOCTPOEK Ha3bIBAIOTCS
«pudocrpourensimu». Ho, yanTeBas, 910 faleko He Bce HOCTPOIIKH ABIAIOTCA
pudamm, MBI canTaeM, 9To 6ojiee pamXoOHAIBHO FOBOPHTH O «KApPKACHBIX opra-
HusMaX» Kak TepMmuHe o0mero moab3oBanus 1. IlpocaesxuBas mcropuio aTux
OpPraHH3MOB, MOKHO OTMETHUTh HEHM3MEHHOE H J0CTaTOYHO AKTHBHOE ydacTHe
B pndoBHIX MOCTPOIIKAX H3BECTHBHIASNAKNMIX BOMOPOCHell pa3HBIX THIIOB
(cune-3esmeHbIX, 3eMeHBIX, KPACHHIX) I pe3Koe mpeodiajfaHie KOJIOHHAJbHBIX,
IpeNMyImMEeCTBeHHO NMPHMHTHBHBIX, ;KMBOTHBIX. OTH (AKTOPH TPOSBHIN cebs
He corytaiino. Bogopocau ocoGeHHO OLICTPO MPOAYUHPYIOT H3BECTKOBbIE BhHIfIe~
JIeHWsA U TPeJICTABIAIT OPraHH3Mbl, MPICHOCOOIEeHHbIe K KU3HH B IMOCTOSHHO
BOJNHYIOMUXCS BOJaX, rje MPOHCXOMIIO HapacTaHe OPTaHOT@HHBIX MOCTPOeK.
Y10 KacaeTcsi KOJOHHAIBHBIX 3KHUBOTHBIX, TO YIS HUX THIIMYHBI T€ K€ CAMBbIe
9epTel (HAJH9HE TBEPAOro CKeJeTa, CPaBHHTENbHO OBICTPBI pPOCT ero, Mpi-
‘croco0NieHne K ;KHU3HH B OYpPHHIX BoJax).

B mporeposoe um pudee KapKacHHIMH opraHm3MaMH OBUIH BOJAOPOCIH,
TpuHaAJe;KaBIINe K THOY CHHEe-3eJIeHBIX, CTPOHBLINE CTPOMATOJIUTOBLIE IIO-
-erpoiikn. Taxum o0pasoM, Ha NpPOTAMKEHHH OrPOMHOTO OTpEe3Ka BpPeMeHH
(Gosiee 2 Mapp. jseT) rocmoACTBOBAJ OfMH THI. HeT coMHeHHs B TOM, 9TO HH3-
IIHe TAKCOHBI 3TOrO THIA MEHSJIICH KAK B NMPOCTPAHCTBE, TAK I 8O BPEMEHI.
‘B uixaeM KeMOpHH e/JHHCTBEHHBIMY KHBOTHBIMH — CTPOUTEIAMH KapKacoB —

.| 1B RasKioM KOIIKPETHOM CJydae. B 3aBHCHMOCTI OT THIIA LIOCTPOCK, MOKIO IOBOPHATE
0 «GmocTpoMoOCTPONTENAXY, «OHOIepPMOCTPONTENAXY H  «DIHOCTPOHTEIAXY.
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BBHICTYTIAJIH apXeonuaTsl. B opmoBiKe X CMEHIJIN KHIIEYHOTIOJIOCTHbIE, B ME30-
KaliHo30e — ckiepakTHHHH. MoOKHO cunHTaTh, 4TO B (aHEpo30e TOCIOACTBO-
BaJIN KHIIIeYHOIOJOCTHRIE (KJacc Anthozoa), HU3IIHE TAKCOHBI KOTOPHIX BH/O0-
H3MEeHAJINCh HAa pa3HBIX cTpaTHrpadmyeckux ypoBHAX. B oOmem Bupme He Oymer
omuOKOIl yTBEPK/AaTh, YTO BeAyIMIMH KapKAaCHBIMH OpPTaHH3MaMH B HCTOPHHA
SeMu OBUTH H3BECTHBBIIENAONIE BOTOPOCIN H KOPAJJIHL.

KpatkoBpeMeHHBIMH CTpPOHMTENSIMH KapKacoB OBJIM MIIAHKH. B stoM:
mpolecce OHU NPHHAMAJNH aKTHBHOE y9acTHe B Ianeos3oe (0T cHaypa o mepMiu),
a TakyKe Me3oKaliHo30e (BepXHIii Menm — HeoreH). Ho 9Ti opraHusmsl He MOran
CO37aTh TAKHX pPasHOOOPAsHBIX H MOMHBIX TOCTPOEK, KaK 3TO CBOIICTBeHHO
BOJIOPOCJISIM U KOpaJjaM. B

HoMm0unanun opraHmsMoB B mpefeiax MOCTPoeK OBIIH dpe3BHYaiiHO
pasHooOpasubl. HekoTopbie M3 HHUX MOTJH HapamiBaThCA 3a CYeT OHOTO
NI H HeCKOJBKHX OJN3KHX BUAOB (KepYeHCKHEe MIIaHKOBHIe mocTpoiikm). Yacto
Ha0JI0IaeTcsl coyeTaHne KapKacHBIX OPraHH3MOB M3 Pa3HBIX THIIOB, KiacCoB
n 1. 1. Yem pasmooOpasHee KoMOHMHAIMA, TeM IIOCTPOMKH, KaK IIPaBHIIO,
MOp(OJIOrMYECKH CJIOKHEE.

Bce xapkacHBIe opraHmaMbl, 3a pejKIM HCKJIOUEHHeM, 00HTATeJH MeJKo-
BOJIbA; 1JA BoAopocJeil Takue YCJOBHSA OJarompHATCTBYIOT (OTOCHHTE3Y,
JJA JKIBOTHBIX TaKas cpefa TaKsKke TOJE€3HA, TAK KAK apXeolllaThl, KOPaJbl
I MIDAHKH NHTAJICh MJIAHKTOHOM H MePOIJIaHKTOHOM, IPOUBeTAalIlHNM B IpH-
OpesKHBIX BOMAY, Ifle OHH OBIAM YHCTHE. Y HAC HET OCHOBAHHI JyMaTh, 4TO
B IPOIIJIOM moTpeGHOCTH KapKAaCHBIX OPTaHH3MOB OBIIN IPHHINIHAJIBHO
HHBIMH, 4YeM Yy coBpeMeHHbIX (pumc. 1).

Heckoabko mmas cuTyanus CJI0KHIACh B OTHOIIEHUH TeMIiepaTypPHOTO
peskuMa ApeBHHX GacceiiHoB. HaM MaJjo M3BeCTHO, HY:3JHCh JH CHHC-3e¢I€-
HBIE BOJIOPOCJH pudess B BBICOKOIl CpeHeromoBoil TeMnepaType, Kak 3eJeEble
I KpacHble BOJOPOCIH coBpeMeHHbIX pudos. TouHo Takske MBI He MoEeM
YTBepKJaTh, 4TO KaPKaCHBIE }KUBOTHBIE NIPOILJIOTO BCErJja M CIIBETAJIH B TEX 7Ke-
TeMIepaTypPHBIX yCJIOBHAX, 4TO H coBpeMeHHbIe. [lOCTaTOYHO TEepIO MO HO
TOJIBKO MPEeANOJOKHTh, YT0 Me30KaiiHo30licKHe MOCTPOiikll 00pa3oBHIBAICE-
B YCJIOBHAX, GIN3KHX K cOBpeMeHHBIM TponuKkaM. Ha 3To ykasmBaeT dannaib-
_ HBIII aHAJN3 TPHACOBBIX U
Q IOPCKUX TIOCTPOEK.
Heo6xomiumo paccMoTpeTh

N9 & danmanbpHEIl cOCTaB H pacIipo-
Py CTpaHeHHe OpPraHOTeHHHIX IIO-

¥ CTPOEeK BO BpeMeHH H B NpPOCT-
i panctBe. Ilpum 3ToMm ciaenyer

TOJB30BATHCSI METOJIOM aKTya-
| ;u3Ma, T. e. CPaBHEHHEM JIpeB-
HIX TIPOIECCOB C COBPEMEHHBI-
mu. [lpyroro myTa Her, moc-
KOJIBKY Ha0JI0faTh OpraHo-
reHHBIe TIOCTPOIIKH B JIHAMU-
Keé MOKHO TOJHKO B HACTOSA-

° g mee BpeMsa. JlpeBHue moCT-
s pPOIiKH H3ydalTCcad B CTATHY--
—— HoM moaoennu. OpHako mpu

L & | TAKOM CpaBHEHHH HEJb3sl 3a-
cm 6])IBaTb O BO3MOKHBIX OTJHYH-
L] = . 4 : : : X, CBS3aHHBIX ¢ HeoOpaTu-

1 2 J < 51 ) 7 MOCTBIO B pa3BHTHH. OpraH0-~

Puc. 1. Pacnpocmpaﬂenne BO BpeMCHH KAapKACHbLIX reHHEBIe HOCTpOfIKH TONYHHA~
OpraHu3MoB-apxeounart VI:‘OP::HB‘{HOHOJIOCTHI&IX 1 Mlua- 0TCA BCBO6[[LeMy $10)10:019010108

1 — Archaeocyathi; 2—6—xnmeuwsononocrure: 2— Hydro- He06paTHMOCTH'
ida, 3 1—- Stpomatoporoi%ea, 4 — Tahglata. 5 — Ruggsa, PaCCMOTpIIM CHayvajia Mop--
6 — Scleractinia; 7 E_heirlggggriat(eacgt— ryptostomata, — (i)OJIOI‘IIlO I d)al.lHaJIbeI]UI coC--
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TaB COBpPEMEIbIX IOCTPOek, a 3aTeM IIPOBeJeM CPaBIIHTeIbHO-ICTOPHICCKITIT
ama/ju3, COMOCTABJAS HX C APEBHHMH 00pa3oBallMAMIL

CymecrByronqme moCTPONKH, KOTOpPHIe HEpPeIKO I1a3bIBAI0T 00O0OIIeHHBIM
TEPMHHOM «pHdL, AJId HeKoTopwsX paitoitoB Tuxoro Onxeana (Mapmraamossr,
Kapoamuckue o-pa, Qumxn, Tomro, boabmoit bBapwsepHsiii pud) msydeHs
I0BOJILHO 00CTOATEIb1I0. VM3BecTHH He TOJHKO HX MOP(HOJIOTHS H dBOJIONAA,
HO H reoJiorndeciiasg HCTOPHUs, KOTOpasg yCTAHABJIMBACTCS II0 JAIlIBIM Oy peHHs.
ITH HCCIeOBAHNA IIO3BOJILIH yYeHBIM CKasaTh, 9TO PH{ — CJ0;KHOE 06pa-
30BaHIe, cocTosmee 13 COYETAHUA pas3ilooOpasibelX Qariil, TeHeTHIeCKN MesK-
Iy c000i1 cBA3AIILIX IIe TOJBKO B IIPOCTPAHCTBE, HO II BO BpeMelll.

Cxematnuno Bce o0igacti puda MO/KIO pasfelduThb ifa TPH 301bl (pic. 2).
Ilepsas, Hukorga e 3axnBaeMasg H II0DTOMY MOCTOAMIIO BO3BHILIAMILAACH
HAa,| ¢aMBIMHU BLICORIMI OPHIHBaMIL, — 9T0 «pudoBnie ocTpoBay. Har mpasiio,
OHI CJAralTcs M3BECTKOBBHIMI IIECKAMI, a B KPaeBLIX TacTAX — IecYaHHKa-
M, MECTaMH KOCOCJIOMCTHIMIL, 0O BITIIO0 MOKP LITHIMII Ha3eMHO# pacTHTeJIbHOCTHIO;
BTOPAs, HepHOANYECKH OcyHlalomascs, HaXOAHTCA B Ipefesax TpPHJIHBOOT-
agpHoil mouocel. 1la coBpemenHbix pudax sTa 30Ha MWOJYIHIa Ha3BaHIE «pI-
dosoit maardopruy man «pudosoro miaator. 1A Hee XaparTepIinl BHIIJIAKEH-
Hble [BOJHOBOII 3po03ieil KopaJJIoBble IIOPOMAHI, Ilepecedeiliinie B pa3HBIX Ha-
OpamiIeHHAX HEPOBHOCTAMH — ;KeJobanu, TpemymiaMu W T. A Jlasg 30HB
-09eilb THIINYHB CBepJAMIe ;KIBOTHHe 1 pacreHus (Bomopocai). Ocamru
opeoBiafal0T Iecualsie, HO B yLJAyOJeNHAX MOTLYT OCAKIATHCA IJIICTHIE.
Kpaésas wacTs 01011 061aCTH OKalMIeHA KPEIIKIM I'peGHeM, KOTOPHIA MOCTPOeH
B OCHOBHOM KPACIHBIMI BOMOPOCIAMI (JITOTAMIHEBLIMI) I MACCHBHAIMI KOJIO-
HHAsMHI CKJIepakTHHHE. ['pebeHb — 3TO BOJIIOpe3, MPOTHBOCTOAN[HI OypHOMY
HATHCKY BOAB. B yraybmeHmsx, rporax I «meulepax» rpediis MpOIBETAIOT
KOopayibl. ['pebeHb IOCTEMEHHO BHIABHrAgTCA B Mope, 0ojee cTapbie ero 9acTH
‘CIVIaJKIBAOTCA. JTO OHH co3fanT «pudosyio miaatdopmy». Ha camom rpedue
BCEe QCAJKHI CMBIBAIOTCSI, HO OTJaMbIBalOiuecsi Kyckd B opme BaJyHOB pas-
HOro| pasMepa momafaioT Ha IpHJeraomie dacTu pirdopoit maardopMsr H 3a-
HOCsTreAd Ha pudosnie ocTpoBa. T perbsa 30Ha, HHKOrAa He OCYIIAOMASCH, CO-
CTOUT 13 JBYX CaMOCTOATEJIbHHIX 4acTell — CKJOIOB 1 JaryHpl. CKIOHBI OT-
JAYaloTcA O0oraTcTBOM M pa3HOOOpasmeM OPraHH3MOB, OCOOGHHO B BepXHeil
CBoeif 06IacTII, XOPOIIO OCBEMEHHO I MporpeBaeMoil, IpHUMLIKamenl K rped-
H10 i nuaatgopae. [[ogHOKBE CKJIOHOB HEepeAKO KPYTO 0OpHIBaeTcs B IJy-
@i okeana. J[JA CIJIOHOB XapaKTepHO HaKOIJeHIe OGJOMOYHBIX Kap0o-
HATHBIX IIOPOfI pPas3lloif KPYMHOCTH H COCTaBa, 4TO OIpefeisseTcs rayOHHOI,
mpeobaaaiominy TedeHNeM, KPYTH3HOH CKJIOHOB II IIp.

Jlpyras ofcraHoBIia rOCHOACTBYeT B Jaryiie, KOTOpas OOBITIHO IMEeTCs
¥ cno:xHBX pudoB — OGapbepHHIX U KOIbIeBbIX. OHa HAXOMHUTCA MO 3amHTOR
nJIaTtbopMm H OTJIHMYIAETCS CIOKOMHBIM THAPOJIHAMITIECKIM PesKIMOM, He00Ib-
Woii rayOuHOi, Kodebmomeica B cpegaeMm ot 25 o 90 M, penko mo 90 M.
{Io BoraTcrBy opraHm3MOB JaryHa CHJIBHO ycTymaer pHdoBOil mIaTdopme
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n ckiaoHaM. OgHako B Heil pacTyT KOpaJJbl, CO3JAl0mMue TAaK Ha3bBaeMEe
«XOJIMBI», HA KOTOPHIX NPOIBETAIOT 3eJIEHble BOJOPOCIH (XajmMena).

HUrak, pnsa coBpeMeHHBX puHPOB XapaKTepHO COYETAHHE CIEIYIOMIX
danmit B mpocTpaHCTBE — JATYHHBIX (TOHKO3@PHHUCTHIE CIONCTHE KapOOHATHI
CO CpaBHHUTEJNbHO HebGoraToil ¢ayHoil), OCTPOBHEIX (CJIOMCTHIE, HEPEIKO KOCO-
CJIOMCTHE KapOOHATHHIE MECKH, MECYAaHMKH CO CJIeflaMd BOJHOBOH 3pO3HH,
€ OCTaTKaMH HAa3eMHOil pPacTHTEIbHOCTH), pUPOBHX MJIaTO U rpebHel, cocTaB-
agomux «aapo puda» (MaccHBHBIE KapOOHATHBIE MOPOABI, C XapaKTEPHBIM
KOMILIEKCOM cBepaamux ¢opm, a Takske Gorartoil u pasHooOpasHoil dayHOH
1 ¢aopoii KapKaCHHIX OPraHM3MOB) H, HAKOHEIl, CKIOHOB, I'Jle HAKAIJIHBAIOTCA
OpTaHOTeHHO-00JI0MOYHbIE KapbOHATHBIE IOPOABI, HEPEJKO HAa3bIBaeMble HIJeii-
¢oBEIMH, ¢ O6OTaTBHIM KOMIIJIEKCOM OPTaHM3MOB.

Byposoie ckBaskmHbl, mpoiigeHHsie Ha pHdoBeix mocTpoiikax Tuxoro
okeana (Mapmammoss o-Ba, Jdanumca, Hura-Ilauto muMma) mokasajim, '1TO
pocT 9THX o0pasoBaHWil MPOMCXOAMJ C 3OIEHA, a [0 HEKOTOPHIM JAHHBIM,
C BepxoB Mesa. MomHOCTH aTONIOBBIX mMOpoj Mectamu mpessimaer 1500 m.
910 GnecTAmee foKa3aTeIbCTBO Teopuu omyckanusa Y. Jlapsuma. 3a mocien-
Hee BpeMs OIpeJIeJIeHO J0BOJBHO TOYHO, 9YTO K 3amaJy OT AaHJAE3UTOBOIl JIMHUE
Tuxoro okeama jgamrenbHOoe BpeMa mpeo6ajiajlo HEPrHYHOE OINyCKAHHE 3Ha-
9UTeNbHOIl 9acTH okeaHnmueckoro gHa (JImcuiun, Ileremmn, 1970).

CoBpeMenHbie puB IPEICTABIAIT COUPY;KEHHS, COCTOSAMYE H3 COYCTa-
HHA MOP({OJOro-3KOJOrMYECKUX 30H, KOTOPBIM COOTBETCTBYET OIIpejeseHHHBIR
Habop danuii. Heo6xonmMo ycTaHOBUTH, UMEJNH JIH HCKOIaeMble MOCTPOIKH
aHaJorHuHyl0 GanuanbHylo xapaktepuctury. Tak, H. M. Amgpycos (1915)
MBITAJICA TPOBECTH TNAapajlilelb Me;KAY KepPYNHCKIMH MIIAHKOBHIMH ITOCTPOIi-
KaMu (HeoreH) m pudamm ATmaHTHdeckoro oxkeana. OH mpHIIeNn K BHIBOAY,
49TO0 KepueHCKHe IOCTPOIIKH, Ha3BaHHbIE UM «OHKOHAaMm» (KeJBaKaMH), B IIe-
pHOJi pOCTa HPeJACTAaBJIANN MOJBOJHbIE CKAJUCTHE BHICTYNH HA JAHE Mops,
He MMeBIINe BOJHOJOMA, H He IMpHoOpeTaBmMIe I03TOMY 3KOJOro-Mopdomora-
geckoil 3onanpHOCTH. K ToMY ske KepueHckoe Mope, BeposiTHO, ObUI0 HE BIIOJHE
HOPMAaJbHOIl COJIEHOCTH, 0 4eM CBHEeTeNbCcTByeT dayHa, OeqHas o CHCTeMa-
THYECKOMY COCTaBy, HO Ooratasg mo KOJHYECTBY HHIMBHIOB.

E. P. Kamuare u P. lllpox (Cumings and Shrock, 1928; Cumings, 1932)
Ha IpUMepe CHIYPHIICKHX OpraHOreHHBIX coopy:;keHUil VIHauanel U mpuierawo-
KX pailoHOB IPOBEJM CpaBHUTEJbHBII aHAMW3 W NPUIOUIH K BBIBOAY, UYTO
H3yYeHHbIE MMM HCKOTIaeMble MOCTPOMKH HMEIT 0oJiee IpOCToe CTPOEHHe, d4eM
coBpeMeHHbIe pudH. B cBA3H ¢ 3THM OHH TpeJIOKUIN BHAENUTDL dJeMeHTap-
Hele QOpMEI, Ha3BaB HX GuoctpomMamm u Guorepmamu. Ilameoreorpaduveck:
OHOCTPOMBI IIPEACTABIAT IIOJBOJHbIE Jyra, GaHKH W T. I. H OHOTepMBl —
XOJIMOBHJIHBIE MaCCHBHEIE 00 pa3oBaHUA pPasHOTro MOP(OIOrHIecKkoro CTpOeHN,
POCT KOTOPHIX NPEBHIIAJ CKOPOCTh HAKOIUIEHHS OKPY;KAMUX CIOHCTBHIX
ocankos. Ha coBpeMenHbX pudax GuorepMsr m GHOCTPOMBI COCTABJIAIT IJaB-
HYI0 9acTh KapKaca. buorepMs! ¢cTpomsinch MHOTa OJHUM BHOM OPTaHH3MOB,
HO Jame BCers B X HapamUBaHUH IPUHUMAJHN y9acTHe IIPeJICTAaBUTEJH pas-
HBHIX CHCTEMATHIECKHX rpynn. B mckomaeMom cocTognum OHocTpoMel m Gmo-
TepMbl TIpeACTaBIeHH MACCHBHBIMI KapKaCHbHIMH H3BECTHAKAMH HJIH [10J0-
MHTaMH, Ha3BaHHUE KOTOPHIX ompejieiisercs mo IpeobiajalomeMy OpPraHH3MY.

B npepenax 61orepMoB MOKHO BBIIENUTH TpH 3JIeMEHTAaPHBIX MOPOIOru-
9eCKHX THIA: KOHYCOBUJHGBII (HamGojiee SHEPrHUHBII POCT HA HAYAJbHBHIX
dTamax pasBHTHA), ONpPOKHHYTO-KOHYCOBHMHBII (HamGojiee dHEPTHUHEBIT poCT
Ha TIOCTeHUX dTamax pasBHTHA) M JMH3Y-«OHKOHJ» (Hanbojee dHEPIUYHBIIT
poOCT mpHOJM3UTEIBHO HA CPEHUX 3TAalaxX pasBUTHA). OTH THIIB BCTPEYalOTCA
B reojlornueckux paspesax. OgHaxko 6GOJBIINHCTBO MOCTPOEK XapPaKTePU3yeTCA
3HAYNTEILHEIM pasHoobpasueM ¢opm. zyuenne apxeonnaToBo-BOA0POCIEBHIX
6uorepmos HmkHero kemGpusa Cmbupckoit maatrdopmm (Hiypasmesa, 1966)
MOKa3ajlo, 4To ompejejieHHEEe GopMbl 6GHOrepMoB IPHYPOUIeHE K KOHKPETHBIM
crpaTurpadmdeckuM yposHAM. Cieayer oTmeTuTh, 9To NpoGaema Mopdouo-
rmgeckoil KjaccHHKAIUH 6HOrepMOB HaXOJUTCA B HAdYaJbHOI CTajHH HCCIe-
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noBaEHA. bosbinoe ux pasEooOpasme
o0mbAcCHAeTCA TeM, 9TO HA POCT KapKa-
COB MOTJIM OKAa3hlBaTh BIHAHNE CaMble
pasHOOGpasHEe GaKTOPHI OKPY:KAKOMend
cpean. Maseiimee Bapymenme XoTs Obl
OIEOro M3 HHUX BHISBIBAJO H3MEHEHHE
QOPMEl TIOCTPOHKH U ANPHBOJMIO {K
CO3AAHNI0 IpHUyaamBoii Mopgoiormm. Puc a’f)'x ecoﬁﬁﬁﬁﬁ?h?feanﬁﬁ?OﬂﬁﬁwBO'
I/ITaK’ CpaHEERgTCATpE QPOBHTe, HumxHul KenOpzH, p. Myxa'mgx, opashlil

HUCXOJHBIE pasHOBI/IIIHOCTI/I OpraHoreH- OPHTOK p. JIeHH
HEIX TOCTPOeK — GHOCTpoMEI (pHC. 3),
GuorepMel (puc. 4) m pudsl (puc. 2, 5). Ecam mogxoguth crporo, To pudp —
5T0 COUYeTaHHe DJIEMEHTApPHHIX (POPM CO CIOUCTHIMH OCAJKaMH (OpraHOI'eHHO-
00JOMOYHHIMA H JAp.), T. €. Ka4eCTBEHHO OTJIHYHOe 00pa3oBaHHE, KOTOpPOe
MOJKHO paccMaTpUBaTh KaK TOCIe[yIOmyl0 CTYyNeHb B PasBUTHH 3JIEMEHTap-
mgaix dopm. «[lamarEukoM» puda sABIAAeTCA «PHGOBBHIA  KOMILIEKCH, COCTO-
Ammii u3 3aKoHoMepHoro Habopa ¢anmi (cM. BHIIIIE). :

| Hapsaay ¢ m30MMpOBAaEHBIMH NOCTPOHKAMH 9acTO BCTPEYANOTCS HX PAa3HO-
oOpasHble COYeTaHNA, KOMOMHHpyHOmMuecA Kak B OPOCTPAaHCTBE, TaK H BO
ppemern. OcoGuii MHTepec WNpeACTaBIAeT DHTMHYHOe dYepefoBaHHe Qariui
OPUaHOTeHHKX LOCTPOEK (OHOCTPOMHEIX H OHOT@PMHBIX) CO CJIOHCTHIMH IIO-
pojamu, Tak HasbiBaeMbie «GmoputMe» (Kopomwox, 1968). Pacmpocrpamenst
GEOpPUTME dame Bcero B BeHJe n keMOpun. MomBoCTh OpraHOreEHHX MOCTPOEK
BHYTpE Kamjaoro purMa He mpesermaer 0,5—2,0 M.

Hepenxko ma6iaofaercss o0belUHEEENe IOCTPOEK B TPYNIBI, KOTOPhIE MOTYT

COXDAaHAThCA HA TNPOTAKEHHH KAaKOro-to BpeMeHH. B paspese aro Oyayr
COOTBETCTBEHHO OHOCTPOMHbIC, GHOrepMHBIE H pHQoBbe MaccuBb, HEPEAKO
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Puc. 4. ApxeounaTo-Bog0OpoOCIeBHEe HHOrePMLI-MOHOI0(OMLEI.

a — HOKHEER kemOpmif, p. JleHa, I — NOACTHJAIOMEE H3BEeCTHAKH; 2 — IePEKPHBAIOMNAE I'IAHHA-

cThle H3BECTHSKH; 3 — TeJjo GmorepMor (apxeoumaTH ® Bomopocid Renalcis); 4 — Bopopocan:

Epipylon; 6 — oxkchopuckmii 6morepM, BoctouHmii Kpmm, ropa 3ukm-llar: 5 — OopraHoreHHO-

NeTPUTOBEIE H3BECTHAKH;, 6 — HM3BECTHAKOBHE OpEKYHH; 7 — HACJOEHHSA H3BECTKOBHIX TIYyOOK;

8 +— nepeKpHCTAJNIA30BaHHHE H3BECTHAKH;, 9 — OarpAHEIe BONOPOCJH; 10 — CHHe-3eJIeHbhle BOAO-

pdcam; 11 — BOOOPOCJEBO-TYOKOBHE 3KeJIBAKH; 12 — KOJIOHHH KOPAJJOB; 13 — OOJIOMKH KOpall-
JI0B; 14 — Opaxmonofghn H WX OOJIOMKH.
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‘Puc. 5. CxemaTirgecKirii pa3pe3 MCKooaeMoro pia
(«pirhoBbIE KOMILIEKC)).

codeTalomuecsd C AaHAJOTMYHBIMH MAcCIBAMH; TOTJa HX PAa3BHTHE MOKeT
KOHTPOJMPOBATECA TEKTOHHYECKHM pe;KHMoM. HiaccHmuecKHM mpuMepom Ciy-
aT pudosrie maccuBl Bamkupuu. Bo mBormx paGorax (CodpoBHumkmii,
Xypcur, 1968; Xaun, 1962; PaBuxoBuu, 1960) ykasamo, 9YTO yCTOHIHBEIi
POCT OPraHOTEHHHIX IIOCTPOEK B 30HE IOBHIDIEHHOH aKTHBHOCTH 3€MHOH KOPHI
CcoXpaHseTcAd B TeYeHHE JINTEJHHOTO0 BpeMeHH. TakKuM o6pa3oM, TEKTOHMYe-
‘CKHil KOHTPOJIb IIPOCJIe;KUBAETCA HE HA N30JMPOBAHHEIX MOCTPOMKAX, a TOJIBKO
B TOM CJIIydae, KOT/Ia HMeeTcs HX COBOKYIHOCTH, COXPAHAIMAACA JINTEIbHOE
BpeMs.

N3sBecTHH accomumanuu puGoOBHX MACCHBOB, KOTOpHE CYMECTBOBAJU JIJIH-
TesbHOe BpeMsa. Takoro poja KOMIIEKCH IIPEMJIO;KEHO HAa3KBaTh PHEOBOI
Tonmeil. Kak egmHOEe reosormdeckoe Tejao OHH He H3ydamuch. IlomoOHbie
KOMIUIEKCHI-TOJIIY HMMEIOTCA, HampuMep, B JY3HTAaHCKOM saApyce HKpwima,
KapHUUCKOM sApyce AJbI U B Ipyrux Mecrax. [lo cBoeil xapakTepuctuke pugo-
‘Bafg TOJA OTBeYaeT MOHATHIO «reojiormiecKas ¢opMamus»,

B uncropum opraEoreHEHBIX IOCTPOEK MOKHO BHIEJHUTH O 3TamoB. Ilepsuiit
3Tal — IpPOTepo3oiCcKo-pudeiickuii — 0o4eHb CBOe0Opa3HEIi, H3YUeH OH HEJIO-
craToyHO. B mocieHEMe rofbl BHIABIAIOTCA HEKOTOPHIE YepPTHl 3TOTO 3Tama.
OmpepesnieHsl MEHTPH PasBHTHs OPraHOTEHHHIX IMOCTpoeK B pudee Ha ¥ pade,
‘Cubupckoii mmardopMe H DpUIeramux K Heil CKIAgIaTHX COOPY KEHHAX.
YcTaHOBIEHO, YTO BCe NMOCTPOHKH CJAaraloTCs CTPOMATOJHTAMH — KapOoHaT-
-HBIMA BHIJIeJICHUAMH CHHE-3eJIEHEIX BOJOPOCIeil, CO3JaBaBIIUMU COOPYKEHHS
OnocTpoMHOro u GmorepmHoro tumoB (puc. 6).

ITameosoiickie mMOCTPOMKU HM3yUeHH Jydiie, 4eM pudeiickme, HO HE Ha-
‘CTOJIKO X0pOmIo, 9ToOB YBEPEHHO TOBOPUTH 00 HX NOSBIEHHU B Ipefesax
BCeX KOHTHHEHTOB. BTopoil 3Tam, KOTOpHI OXBaTHBAaeT HIKHHA W CpeIHHI
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‘Puc.6.PacupocTpaHeHN® CTPOMATOIATOBLIX MOCTPOEK B JoremOpHiticknx oraoxennax CCCP.

"BO3pacT BMemalomux TOpPON : I — BEHACKHH KOMIJIEKC; 2 — BepXHMiH, 3 — CpeHHH W 4 — HIMKHUNK Pn-
deit; 5 — pudelickue ornokermsa (mo M. H. Kphiosy).
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najieo30il, XapaKkTepH3yeTcs MOBOJbHHO HHTEHCHBHLIM pas3BHTHEM OpraHOren-
HblX TOCTPOEK I pacliHpeHHeM IEHTPOB HX pacnpoctpaneHms. Ha tperbem
orame OTMeYaeTcs NajJeHHe HHTEHCHBHOCTH 3TOro mpolecca. PerunonasnbHoe
patmpocrpaHeHHe NMOCTPOeK HAa BTOPOM 3Talle: B OTJI0;REHHAX KeMOpHA B Ipe-
ngesax Cubupcroii, Kamagckoii 1 ABcrpadniiickoil mmatdops 11 mpiiieramominx
K HIM TeOCHHKJIHHAJbHLIX o0JacTteil; B OpAOBHKe H ciiype — B 00JacTH
Pycckoii mmatdopMel, a Taksme ¥ pajbCKOIl IeOCHHKINHAJM H TI'eOCHHKIIL-
HallpHOrO T0sica, oOpamisomero Tuxuil okeaH; B OTJO/KEHHAX [eBOHA —
Ha Ypadie, B PeilHCKUX ciaHLeBLIX ropax i B Apyrux uactsax 3amaguo-EBpo-
MeliCKoro MOPCKOTO JeBoHa (repuuHckue ¢arjum).

Tperuii stan — BepxHeNmaneo30ilCKUil — OpraHoreHHble MOCTPOIIKI BO3-
ABHraich B Ipefiesiax samajHoii yactu Ypana, B Texace, Twopunruu, Bos-
mono n Ha Jlaapuem Bocroxe. UerBepTolii aTam — Me3030HCcKHil — oprano-
reHHbie MOCTPOIKK OOMJIBHO pPas3BHBaJKUChL B mpefesax Teruca U CBA3AHHHM
¢ HiMm paiiomax. Ilarerii aram — coBmamaer ¢ KaiiHO30eM H TPOJOJAKAETCH
1o Hacrosmee BpeMs. LlenTpol mocrpoex okasaamch B Tuxom u Muguiickom
OK¢aHax.

Peskoe cmemienite 30H pocTa OpPraHOreHHBLIX MOCTPOEK B HCTOPHUH 3eMin
o0'bsiICHSIETCSL TIpeskjie Bcero cMmerieHueM ¢usnko-reorpadudecKix mOsCOB
(B |0COOEHHOCTH, KJIHMATHYIECKIX).

M3 usmo:reHHOro ciefyer, 9TO 9JIEMEHTApHbIE MOCTPOHKH I HX acco-
LIIAIlIII KaYeCTBEHHO OTJINYAIOTCA OT PHEOBBIX KOMILJIEKCOB, MAaCCHBOB M TCJIII.
Mosi:HO yBEepPEHHO CYHTATDL, 9TO IIPOCTHIE MOCTPOHKH BO3JBHIaJHCh C PAHHUX
TePUOJL0B IeoJorHIecKoil HcTopuu — nportepos3os 11 pudes. OHH NPOTOIKRAIOT
CYIecTBOBATh U B HACTOsIIEe BpeMs, He peTepIreB NPUHIHNHAILHBIX H3MeHe-
HU@ B CBOeIl KOHCTPYKLHH, XOTS KapKacHble opranusmpl Meusauchb. Cieayer
NoAvYepPKHYTH, 4TO OHOCTPOMBI B OTPOMHOM KOJHYECTBE CTPOMJIHCH IPEHMY-
eCTBEHHO BOJOPOCIAMHU; B HX 00pa30BaHUU He MCKJIOYAETCA ydacTHe Kopa.i-
JOB 11 IPYTHX ;KUBOTHBIX. BuorepMol, ocoGeHHO Gojiee KpyINHbLIE, CO3TABATIIChH
B OCHOBHOM KapKacHBIMH ;RHBOTHBIME (KopaJuinl, Muwanku). Ha nporssmenny,
o | Kpaligeil Mepe, ¢aHepo30osf NPUMHTHBHLIE MOCTPOHKH COCYILECTBOBA:TII
M TPOJOJKATN RUTH COBMECTHO ¢ 0o0Jiee CJIOAHBIM.

Huas cutyauus cKaageBaeTcs, Korja pedb HJET O CIOKHHWX IGCTPOii-
kax — pudax. PudooGpasoBaHue, BOBMOKHO, MOIJIO OCYIIECTBIATLCA ¢ KeMO-
pusA. DBuocrpomuble u GuorepMHbIE MacCHBHI CO37aBaJil, BEPOATHO, H TOrja
BOJIHOJIOMBI, OTAeJsABUINecs oT Oepera jgaryHoii. Ho Hukorjga Ha Tex paHHIX
aTaflax He BO3HHKAJH CJO;KHO yCTpoeHHble pudoBbie apxXuiesari, B KOTOPHIX
nalaofanach 6bl XapakTepHas o0co0eHHOCTH (aliii, cBsAzamHasg ¢ Mopdo-
110110-9KO0JIOTHYECKOIl 30HAJILHOCTDIO. JTO CBHIETENLCTRYCT, WTO B PA3BHTHH
OpIlAHOI'eHHDLIX IOCTPOEK HAMETHJOCH MOPQOJOTI{uecKoe (I HKOJOTIYecKoe
YemomHeHune.

OcoGennocth pidoBHIX apXHIENAr0B, OTpParKAWMIX IATLI, MOCTeTHHIT,
BTall pa3BUTHA OPraHOTEHHBIX MOCTPOEK, COCTOUT B TOM, 4TO OHI dopMHpOBa-
NUch Ha OOUIMPHOI TEPPHUTOPHH OKeAHHIECKOl'o JIHA. 3jech COMeTasich 00Jb-
OIié ITOIAi pacipoCcTpaHeHHsI, KOHTART ¢ a0lccanbiioil 30HOi, IPHCYTCTBHE
BCeX THIIOB IIOCTPOEK, BKJI0Yas pasHooOpasHoie pudsl 3HAUHTEIBLHOI MOII-
HocTi. Bo BpemeHH TakHe apXumejaril €O3j{aloT B Ieo.0TIYECKOM paspese
pudoByI0 TOJIY, KOTOPYI MOKHO comocTasuthb ¢ pudosoil dopmarmeii.
Ilo BepxHero mesa (Korga Hauaidoch GopMIIpoBaHIle THXO0OKeaHCKoi pudosoii
TOJIIH) CXOJAHble 00pasoBaHIA I3BECTHbl B Mesosviickom Ternce, B wact-
HOCTH, B aJBLIHIICKOM Tpiace H KPLIMCKOI 1ope. (JIHAKO Med; 1y THXOOKeaH-
CKOML M Me3030iicKoil pudoBLIMII POPMAIIUAMIL HMEWTCS OINpE;(eJeHHbIE OTJIH-
gnsg. Mesosoiickie pidbl He 3aHIMaIl TaKoii 0OIHPHOIT TepPUTOPIN, KaK
coppemeHnHble. Bo3moikHO, 9TO 3TO 00BACHICTCS OGUIHPHGETHIO TEPPHTOPHH
Tuforo OKeaHa, Hamiioro mpeBocxojsamero Terue. Queriyuio, 13-3a HegocTa-
TOYHOIl H3YYCNHOCTH TPYAHO CKAzaTh, JOCTHTAJIl JI{ IFOCTPOIIKII Me30305
Angpnuiicko-T'umamnmaiickoii  oOmactit Takoro pasHoo(pasns, Kak pudosse
apxmnenari Tinxoro okeaHa.
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B sBomounn opraHoreHHBX MOCTPOEK OTMEUAETCH OJHA 3aKOHOMEPHOCTD,
KOTOpas ABIseTCA Bceobmell, — yCKOPCHIe TeMIIOB Pa3BHTIA M0 Mepe NpubJIi-
JReHHS K COBpeMeHHOCTH. Ha IpoTsKeHHH [JIHTEeJbHOr0O BPEMEHH — OT IpPO-
TEpO030s 10 KeMOPHA — CTPOUIINCH CPABHHTEIbHO IPHMITHBHBIE I ¢BOeoOpas-
Hb1E CTPOMATOJHTOBbIE OHOCTPOMBI H OHOrepMBI. 3aTeM — /10 BePXHEro JeBoHa
u KapboHa — mopdosoruvueckass H DKOJOrHYeCKas 30HAJBHOCTL Havaja
YCAORHATBCA. 1TeMIl YCJIORHEHIA BO3POC B BePXHEM IIajie030€ H yCKOPIUICH
B Me3o3zoe. C somena (MectaMH ¢ BepPXHEro Meja) 3TOT IpPOIECC CTajJ HPOSB-
IATHCA 0COOGHHO SAPKO, TaK KAaK YCJOKHEHLE IOJYYHIO MOMMHBI TOJ90K
B CBA3H C TeM, YTO OPraHOTE@HHbBIE MOCTPOIIKH BBILLIM HA OKeaHHYeCKILl
NPOCTOP.

B szakmrouenie ciegyer ocTaloBHTLCA HA MPOHCXOKJEHHI OPraHOTE@HHLIX
noctpoer. Ciop Meskay HPOTHBHUKAMH H CTOPOHHHKAMH TEOPHH ONYyCKallAa
Y. JlapBuna, mpojoiuKaBuiriics Oosee cTojeTHsi, B 00meM MOTEPSa CBOIO
ocTpoTy. PasHoriacusa B OCHOBHOM KacalJuch BOIIPOCAa O TOM, KaKie JBHKeHUSA
3EeMHOIT KOpBl 6J1aroNpHATCTEOBAIN OPMHPOBAHHIO OPrAHOT@HHBIX TOCTPOCK —
onyckaHus i nogusaTiA. OKasanoch, Kak 3TO HEPeJKO Ha0JII0aeTcsi B Ieo-
JOTHH, UTO eCJH pedb IJIa O CJOKHBIX NpoLeccax H SABJICHHAX, TO KajK/IbII
13 ONIIOHEHTOB ObLI B KaKoii-To mMepe mpaB. OpraHoreHHble MOCTPOITKH MOTJII
pacTu B pailoHaX ¢ Pas3jIYHBIMII TEKTOHITYeCKHMH PEKHMaMH — IIPH ONyCKa-
HHUI, TOJHATHH I Ha Gollee MJIH MeHee CTabHJILHBIX ydYacTKaX MOPCKOro [Ha.
Ho, KoHecuHo, pe3yabTaThl 3TOI0 mpolecca HeoJHHaKoOBLe. B ciydae mpeobia-
JIAI0Iero MOJHATHA BO3HHKAJIH MaJOMONHBIE IOCTPOIIKH, pPacmpocTpaHsaB-
mmecss Ha oOIWHpHOiT TeppuTopHu, Kak Hamnpumep, pudnr Cunaiickoro moay-
octpoBa. OHH, KaK NpaBHiO0, HE HMEJH CJOKHOI H TOHKOIT MOpdos0T0-9K0T0-
riueckoit mmpdepentmamuu. Ilpn yeroiiumBoM omyckanun (OpPMHPOBAIIICH
CIO0KHO IIOCTPOeHHBbIe pudbl, 00JajaBlIe MHOTOYICIIEHHBIMI AiddepeHnipo-
BAHHBIMII 30HAMI{, KOTOpbIe (eCIH OHH HAXOMWJIH JJA cebsa moaxofamuii yH-
naMeET u QusuKo-reorpaduyecKue ycJoBUs) MPOTATHBAIICH HA COTHH H JaKe
TBICAYH KHJIOMETPOB, mpuobperass GONBIIYI0 MOMIHOCTDL 1 cOozflaBasg pPHGOBYIO
dopmanuio.
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EVOLUTION OF ORGANOGENIC STRUCTURES
IN THE HISTORY OF THE EARTH

| A. 1. RAVINOVICH

(Moscow),

| 1. T. ZHURAVLEVA
(Novosibirsk)

SUMMARY

An organogenous building originated en tlie sea bottom at the expense of organisms
thdt managed to create a stony, carbonate, stable carcass. As it has been proved by pa-
pers of many authors a continuous growth of organogenous buildings continued during
a lengthy time in places of earth crust of a higher aclivity.

Most but not all the buildings are reefs, it is much more advisable to term them not
as reef-buildings but as «carcass organisms», as a term of general use. Algae were the only
carcass organisms in Riphean. Archaeocyathes existed in L.ower Cambrian. In the Ordo-
vigian they were replaced by coelenterates; in the Devonian they were replaced by Tetra-
conals and in tlhie Meso-Cenozoic — by Scleractinias.

Five stages can be distinguished in the history of organogenous buildings: I. The
Proterozoic — Riphean, up to poorly known. II. The Lower and Middle Paleozoic.
Ex?)ansion of centres of development of organogenous buildings took place. III. The Upper
Paleozoic. Their development was considerably reduced. 1V. The Mesozoic. Organoge-
nous buildings were very abundant within the Tethys. V. The Cenozoic and still exists.

TIT centres of development of buildings are concentrated within the oceans.

FORMATIONS ORGANOGENES
DU CAMBRIEN INFERIEUR DU MAROC

Frangoise Debrenne
| (Paris)

L’hypothése de la parenté des Archeocyathés ct des Coraux a été émise
dés la premiére découverte du genre Archaeocyathus par E. Billings en 1861.
C’est pourquoi dans la terminologie, on constate que le vocabulaire a été
.]a]_%ement emprunté aux Madréporaires (septe, tabula, dissépiment, synap-
ticule). Il est évident que 1’observation de la morphologie externe de certains
Archéocyathes et de Coraux et méme de coupes transversales, comme celles
par exemple de Cambrecyathus et de Caninia pouvait rendre trés plausible
ung telle filiation. Mais, avant méme que des recherches plus poussées ne
soient faites, la découverte de formes d’Archéocyathes ayant des ressemblan-
ces au moins aussi frappantes avec des Eponges a fait douter de leur liaison
avec les Coraux. Actuellement 1'étude du développement ontogénétique,
qui ne montre notamment aucune symétrie, ni aucun ordre d’apparition
des‘l «septa», puis les récentes recherches sur la microstructure (Lafuste,
Debrenne, 1970) ne permettent plus de considérer les Archéocyathes comme
des ancétres possibles des Coraux.

Reste la question de savoir si les Archéocyathes ont éte les préecurseurs
de§ Madréporaires dans la construction de «écifs». Ce probléme a déja été
abgrdé par de nombreux auteurs et plusicurs termes spécialisés ont été
praposés pour désigner les formations qui semblent résulter de leur activité,
ou{du moins de leur présence: lentilles biohermes, biolentilles, biorécifs,
biocoupoles. taphohermes, monolophoides et dilophoides, termes faisant
apéel tantot a la forme résultante observie dans les coupes géologiques,
tantdt au processus de leur établissement (Debrenne, 1959; Zhuravleva et
Zelenov, 1955; Zhuravleva, 1966; Jasmyr, 1961).

*
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Je tenterai ici par ’étude d'un exemple pris dans le Cambrien inférieur
du Maroc, de décrire de telles formations, de les rapprocher de celles connues
de la plate-forme sibérienne et de voir dans quelle mesure elles peuvent étre
comparées aux edifices coralliens fossiles et actuels.

Description d une coupe type dans le Jebel Taissa (Sud-Marocesin).
Le Nord du Jebel Taissa s’applique a la moitie N.-E. du vaste anticlinal
de Taissa Guir, région de Goulemine a I'extrémité S.-W. du Maroc. De nomb-
reux biohermes apparaissent sur le pourtour de la terminaison N.-E. du
périclinal du Jebel Taissa. Ils se présentent sous la forme de collines arron-
dies dans le paysage, distantes d’environ 500 a 800 m carte; (Debrenne,
1958). C'est I'étude détaillee d'une de ces collines qui nous permettra de
décrire un des processus d’établissement du régime récifal (biohermal) chez
les Archéocyathes (table I, fig. 1).

Nous décrirons la série de bas en haut soit:

I. Calcaire noir a gris noir, a patine noire (1 m) avec passées détritiques
pouvant étre trés grossiéres, reposant sur les calcaires adoudouniens (Infra-
cambrien; Choubert, 1963) par contact legérement ravivant sans discordance
angulaire. L'étude microscopique montre des oolithes vraies souvent dolo-
mitisées, des oncolithes, des débris de fossiles et des éléments roulés. Ces
calcaires se sont déposés dans un milieu de grande énergie, originalement
magnésien, comme le prouve la présence de quartz idiomorphe remplace
et de pellets. Les fossiles présents sont principalement des Chancelloria,
des spicules tetraxones, des Hyolithes, des fragments de 'I'rilobites, des
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caiices brisés de Siberecyathus et Aldanocyathus, quelgues Irregulares et
des Algues.

' II. Alternance d'argilite verdatre et de bancs calcaires plus ou moins
scgriacés, en tout 15 m.

| a) Banc 1 (TAI 10) — 0,50 m. Ce calcaire a ¢té déposé dans un régime
d’éaux plus calmes et plus profondes ou les buissons d’algues E piphyton
potvaient se dresser et commencer a s'établir en formant un barrage a la
vase. Fragments de Brachiopodes. Des Archéocyathes: Protopharetra, Agastro-
cyathus, formes d'Irregulares coloniaux se développent cntre les buissons
d’algues. On note des zones de boue a petits spicules. Plus de dolomie.

b) Banc calcaire n° 2. TAT 11 (0,50 m). Le milieu de dépot est influencé
par des apports détritiques extérieurs (quartz, mica, plagioclases, débris
terrigénes, débris de fossiles). Quelques colonies d’ Epiphyton subsistent
en| compagnie de Coscinocyathiis minimiporus, Protopharetra, Hyolithes,
débris de Trilobites, Brachiopodes, zone de boue a fins spicules.

¢) Bane calcaire n° 3. Les oscillations des courants sonl plus amples,
'lesLalgues disparaissent, le milicu est bicclastique a éléments trés cassés.
Quelques rhomboédres de dolomic réapparaissent.

| Il semblerait que s'établisse ici un régime de chenaux dans une zone
suﬁnvidale, avec nombreux courants.

| d) Bioherme a Epiphyton (TAI 13). (Table [1, fig. 1—-2).

{ Ces constructions organogénes sont localisées & un méme niveau. Leur
base & environ 1 a 2m, leur hauteur 0,50 & 0,75 m. Elles sont distantes de
quelques metres.

‘ | Les couches s'infléchissent scus le bioherme et I'enveloppent latérale-
ment, temoignant d’'une croissance plus rapide du bioherme par rapport
a la vitesse de dépdt des couches voisines.

La partie supéricure du bioherme formait un obstacle ou se brisaient
les| vagues comme en témoigne la surface ravinée marquée par ine calcite
fibreuse plas detritique.

| L'étude microscopicue montre les buissons d’Epiphyton en colonnes
serfees, cimentees par une phase sparitique; les buissons ne laissaient pas
passer le sediment intersticiel qui contient quelques Chancelloria, des spi-
Culpe, des fragments de Trilobites, de Hyolithes, de Brachiopodes et d’ Archéo-
¢yathes tombés sur les Algues. Quelques calices cependant peuvent se déve-
I_o])per entre les Algues. Morts, ils servent de support a de nouveaux buis-
Soniﬂ. On note principalement des Coscinocyathus, Siberecyathus, Aldano-
¢yathus, Thalamocyathits et surtout des Dictyocyathus et des Protophareira
avet bourgeons et stoluns. Le milicu était legérement magnesien. Le bio-
herme correspond a une aire fermée, de basse éncrgie.

LH [. Au-dessus du niveau des biohermes a Algues les alternances d’argi-
lites vertes et de bancs calcaires se déposent pendant 15 m. Les calcaires
ant|les mémes caractéristiques que ceux décrits ci-dessus (a, b). [ls sont le
I‘f?Sllltat d’une construction organogéne a Algues et Archéocyathes, ou bien
cehti d’un dépdot bioclastique amené par des couranis extérieurs.

[V. Le régime calcaire s'¢tablit enfin, aboutissant a la construction
d’ugf coupole de 75—100 i de hauteur et de 250a 300 m e
diamétre,

A proximité du bioherme, des Archéocyathes de grande taille fossilisés
sur place, mais en position couchée a lasurface des argilites, présentent
1 plus souvenrt des formes d adaptation a la vie sur fond vaseux: hourrelets,
expdnsions latérales, formes étalées ete. . . La faune riche et varice est sur-
toutl compoesée de Regulares, Geniculicyathus, Coscinocyatiues, Siberecyathus,
Ald&nocyatius et de certains Irregulares (suctout Volvacyathus). Bes colonies
4’ Agastrocyathus se localisent dans de petits amas calcaires en miches situeés
en Hordure immédiate du bioherme. Ces fessiles diogagés et ces petits blocs
forment I'essentiel des éhoulis (qui masquent la forme exacte du bioherme
et ?Otammenl sa  base.
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Des chenaux ou l’eau s’engouffrait en tourbillon —comme I’attestent
de nombreux débris, des oncolithes et la présence de dolomie et de grains
de glauconie — s’intercalent dans le corps récifal.

Le bioherme proprement dit est constitué de blocs de calcaire, indivi-
dualisés en autant de biohermes élémentaires. Ils sont essentiellement con-
struits par des colonies d’Algues du genre Epiphyton et par des colonies
branchues d’A4gastrocyathus, qui constituent la charpente. Des Volvacyathus
coloniaux, des Protopharetra a bourgeons et stolons contribuent a accroitre la
solidité del’ensemble. Des formes de Regulares (Coscinocyathus, Tumulocyathus,
Robustocyathus, Aldanocyathus, Siberecyathus) se développaient dans les
biohermes élémentaires et dans les chenaux argileux, intrabiohermaux.
Des Trilobites, Brachiopodes, le plus souvent brisés, des Hyolithés, des
Chancelloria, des poches de boues a spicules sont également observées dans
ou entre les biohermes, et n’ont qu'un réle passif dans son établissement.
La coupole elle-méme parait étre le résultat de 1’accumulation de ces con-
structions élementaires.

Au-dessus, la seérie d’alternance de schistes et de calcaires reprend
jusqu’aux calcaires scoriacés et grés terminaux sans que de nauveaux bio-
hermes n’apparaissent du moins en cette région.

Par contre des constructions comparables sont connues dans des niveaux
plus éleves a Amagour, Adaye-Ifrane et dans les Issafénes. Leur établisse-
ment présente des variations notables qui se traduisent surtout par la ré-
duction des alternances calcaires infrabiohermes, par le caractére plus massif
des constituants de la coupole clle-méme et la moins grande extension des
Archéocyathes dans les zones latérales. Leur étude pétrographique est rendue
plus difficile, car les structures sont transformées par un fort anchimétamor-
phisme, a la limite du métamorphisme. On observe cependant, a chaque
fois, la présence d'un premier banc calcaire a débris (taphoherme) ou a
Algues et a Oolithes dans les couches précedant immédiatement le bioherme.

Conclusions. Dans le Cambrien inférieur du Maroc se développent donc,
dans une série schistcuse plusieurs formes de constructions organogeénes:

1) des accumulations de débris flottés et leur sédimentation ultérieure,
premiere phase de la sédimentation calcaire (taphoherme, Jasmyr 1961).

2) des bancs a Algues et Archeocyathes, présents en nombre variable
sur et sous les biohermes.

3) des biohermes simples & Algues et rares Archéocyathes, sur le sommet
desquels se brisent les vagues, mais qui se développent en caux calmes.
Leur constitution interne — colonnes d'Epiphyton, rares Archéocyathes —
est trées proche de celle décrite sous le nom de bioherme de troisiéme type
(Zhuravleva, Zelenov, 1955) ou biostrome & pseudostromatolithes (Zhurav-
leva, 1966) mais leur morphologie est différente; ils ont une forme typique
arrondie — dilophoide — suivant la terminologie de I. Zhuravleva 1966.
Ce furent des formations littorales en eaux calmes.

4) des coupoles (biocoupoles, Jasmyr 1961) construites par la succession
verticale de biohermes éléementaires généralement dilophoides 4 caractére
littoral (Jebel Taissa) ou frangeant (Amagour, Adaye-Ifrane, Issafénes).
Elles peuvent étrec comparées aux biocoupoles (Jasmyr 1961) et, du moins
pour les plus récentes, aux dilophoides frangeants (Zhuravleva 1966) mais
atteignent une taille inconnue ailleurs.

Ces constructions ont-elles des affinités avec les récifs coralliens tant
fossiles qu’actuels? Les biohermes du Maroc contrairement a ceux d'Union
Soviétique apparaissent dans un cycle sédimentaire vaseux. La comparaison
doit se faire avec un fond de méme nature. Dans ce cas, le récif corallien
s’établit sur une zone préalablement consolidée par des Algues ou des Co-
raux qui forme la base du récif proprement dit. Ce processus a été décrit
notamment dans le Séequanien (Lafuste, 1955) de France et dans les forma-
tions subactuelles de la Baie de Batavia (Umbgrove, 1947). Dans le cas des
biohermes du Maroc, le régime calcaire apparalt progressivement sous forme
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ed nodules a débris bioclastiques alignés (taphohermes, banc 1) puis de
petits biohermes simples répartis également a un méme niveau; enfin apres
uhie série d’alternances calcaires — schisteuses, avec extension variable,
s@ développent des bioliermes élémentaires qui se succédent pendant un
témps plus ou moins long. Le régime calcaire peut s’établir plus rapidement,
et le bioherme se construire immeédiatement au-dessus d’un banc de calcaires
noduleux a débris. Ce banc a débris ne représente pas la couche basale con-
salidée qui sert de support, mais témoigne de la diminution de profondeur
du bassin. Les biohermes prospérent dés que l’activite photosynthétique
des Algues — meéme si elles ne constituent pas 1’essentiel de la charprente —
est rendue possible. C’est probablement un des seuls point commun avec
les récifs coralliens. Ces constructions elles-mémes n’atteignent jamais la
taille des récifs posterieurs. I1 n'a pas été posible de mettre en ¢vidence un
noyau récifal massif recouvert par Jes biohermes ¢lementaires, qui joueraient
alors le role d’une enveloppe peripherique. Cependant des ¢tudes postérieures
davraient permettre de preciser ce point important. En effet la construction
du «coeur» du recif inconnu ici serait a comparer avec les formations recifales
postérieures. Si une zonation y ¢tait observee, alors lesr bioliermes a Archeo-
cyathes n’auraient plus ce caractére primitif et se rapprocheraient des bio-
hérmes coralliens. Jusqu'a présent, la construction a Archéocyathes n’appa-
rait pas aussi complexe. Les formations «fore reef» «back reef» etc. ne sont
pas connues, ou sont réduites a quelques métres d’une traine organo-deétri-
tique: autour des biohermes, des Trilobites, Brachiopodes, Hyolithes et des
Archéocyathes ¢taient accumulés soit sur place, soit apportés par les courants,
evoquant un peu les complexes pararécifaux développées autour des récifs
coralliens. La composition de la faune des calcaires biohermaux et non
biphermaux ne varie que peu: il n’est pas possible, & ma connaissance, de
distinguer des formes hermatypiques et ahermatypiques. Cependant, avant
de conclure que tant sur le plan des affinités zoologiques que sur celui des
affinités écologiques, les Archéocyathes n’ont avec les Coraux qu’une res-
semblance superficielle, il serait nécessaire d’étudier avec plus de précision
a la fois les biohermes cambriens et leur environnement, et, conjointement,
des biohermes fossiles et actuels établis sur différents fonds. La paléoécologie
des Archeéocyathes n’est qu’a son debut et de nombreux travaux restent
a entreprendre pour connaitre, comprendre et comparer les biohermes du
Cambrien inférieur avec les plus récentes constructions coralliennes.

Remerciements. Nous remercions Madame Isabel Zamarreno (Univer-
sitte d’Oviedo, Espagne) et Monsieur Francoise Boyer (Université de Paris,
France) pour leur aide et conseils dans l'interprétation de la sédimentologie
des récifs — Monsieur Hollard (Service Géologique du Maroc) pour 1'¢tablis-
sement de la carte.
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OPTAHOVYEHHBIE ITOCTPONKII
HIGHHETO KEMBPHII MAPORRKO

@O, AEGPENI
(Iapux)

IPE3IOME

[TceaepoBatiite 0UTOTeNe3a APXCOUITAT 10KA3aJ0 OTCYTCTBLC CNMMCTPHIL TI ISaKOTO-
ambo TopsAKa B OHOSBICHIIT celT, UTO, napaiy ¢ AaHULIMIT WU3yUCHIISN MIUKPOCTPYRIVPLL,
11e 1HO3BOJALT CANTATS & PNCOLIATH BOBMOKKREIMII IIPeAKAMIT KOPAJiI0:.

OcraeTca OTEPLITHA BOIIPOC: 0N JII apXeol’aThl NpeArlecTBeIIKAMIL Kopasilon
B crpoeinnt pugos? lla ocitonai otncannsA paspesa Hoean-Taiicca (I10:xnoe Maporro)
apTopoM OLLIA HPeAIPEIATa HONBITIG 110Ka3aTh, B KAKoli Mepe H3YYCHIbIe HII0IeDMbI MO IHO
CPABNNTL € NCRONACML M 1} COBPCMOHHEIMI ROPAJJIOBBILIL HOCTPOIHAAI.

[>rierepabl MBIITHO PASHI S 10TCH, KAK TOJBKO CTAHOBITCA BO3MOYKHOU QOTOCHIITETI-
MeCKas GRTHBHOCTh BOTOPOCTCI, Jazie CCIIL OFHI He ABJIAITCH Tiasioil eropoil 1nocTpoiikil.,
Cadri 110CTPOIRI HIROEA He JL0CTHEAOT Pa3MepoB PHQOB, TOALTSKCIILIXCH L0350,

[Tra®, KAk B IaHe 30070rYeckoll GIIB0CTIL, TAK J1 B ILMIalie BKO.IOMYeciioro 1:i0Jo-
Ous apxeoUiIaThl HMEIT ¢ KOPAITAMIT JIILL MOBEPXHOCTHOE CXO04CTBO.

N3MEHYHUBOCTL JEBCHCRHX
AJIbBE@THUTH]| XPEBTA CETTE-IIATLAII

R. B. XaiizHnkona
(A rymck)

AnpBeomuTiil, npeperapienHbie ponamut  Alveolites, Crassialveoliies 1
Alveolitella, mnporo pacupoctpanensl B jeBone Cerre-ladaua, nerpeyaiorcs
B 00:IBIIOM KOJIUECTBE BO MHOI'MX MECTONaXOyRIEHUAX 11 B IOPOIAX PA3IINT-
HOIl dannaibioil TPUPOIbi.

B pabote ¢ xopamiamil ocioBiine BHIMAHIE YIeISsIOCH M3VUSHIIO IIVTH-
BIJIyaJbHOII H3MCHUYIBOCTI, KOTOpas MNPHUBOJAMT K BO3MIKHOBCHIIO Ppas.i-
i MeskAy HEANBIAYYMaMi BHYTpi ojgHoro Bijga (Maiip, 1963).

VsMeHq1BOCTD ¥ adbBEONITIL] IPOABIACTCH B MO LIiHaionnoll ma3xeH-
YnBOCTIL GOPMBI KOJOHI, Haxoidmeiics, Kak U y Apyrux talymasit, B NpA-
Moil 3aBicuMocTii oT BHemHeil cpeaer (Lecompie, 1939; Stasinska, 1953:
Hy6aromos, 1959, 1963: Coxomos, 1962; Yexosiu, 1961; Uynumosa, 1955).
dro Bieder 3a co00Il H3MCHEHIIE APYTUX M0pPOJOrHHecKIX NPI3HAKOB,
KOPpPEeNSsITIBHO cBA3aHHBIX ¢ ¢dopMoil womounii. EcrectBenHo, oueHb BaykHO
OTICHITD X TAKCOHOMIMCCKOE 37iatverriie.

Hernncriie annseonntiyiet ma teppuropiit xpebra Cerre-Iladanr 6ol
o0nTaTeATMH sen TPUOpPERHOT0 MCIKOBOJIbA H CTro CKIOHOB, T.e. obaacteil
MOPSI € ARTHBHLIN CIIPATHHAMHYECKHM peskinMoM. Cpemnn HUX MOsKHO pas-
JUIMATS Jge vpyons sudes. OJHa 13 HIX XapakTepisyerTcsi ¢Ta0HIBHCCTHIO
derornmor. Diun oroit rpyouaw  (Crassialveolites crassus (Lec.), Cr. spi-
ralis W oksch., Cr. oviachanus K o ksch., Alveolitella - karmakensis
(T'eliern) obnajgama vanofl miIacTUYHOCTHI0O 1 CYIRCTBOBAJI B OTpe-
JeHeHHBE souaX Mopsa. Qi ¢TPOMIH XapaXTepPHLUC KOJOMILL 1l WMeIH BIOJ-
e YCToiluliBbie BIICBLe TIPIIBHAKIL.
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Ilpyrast rpynma aabBeoJTiji, K KoTopoil otHocstes: Alveolites tischno-
Jft D ub at., Crassialveolites crustaceus K o k s ¢ h., Alveolitella praeclara
Klo k sch., oranuaercss sHauntenbHoii miactivHoctuio denorunos. Dop-
Md 0X KOJOHHII pasHooOpasHa. ¥ OTHX BIL[OB H3MEIUIIBHI TOJIIHHA CTCHOK
I pacroJiosKeHHe Ha HUX TOp, PacCcTOsHIIe MeK1y JHIAMIL, a TaKie HHTeH-
CHBHOCTDL pas3BHTHA cenTtajhbHOro anmnapata. baarogaps cmocoOHOCTI aabBeo-
JUTHA CTPONTDH KOPKOBIJIHBIC MOJIIHSKH I Paclo’araThesi B KOJOHII CIII-
panpHo (Lecompte, 1939) ot Bt 00pasoBuiBagH KOJOMII  Pa3IHIHON
dapaer. Hanpumep, Alveolitella praeclara K o ks c h., wuBias B 30He
NpPHOPCAHOr0 MEJKOBOJADLS € HeYCTOMYHBLIM THAPOJHHAMIYECKIM PEORHMOM,
00pa3oBpIBaIa MpOYHLIE  CJOKHO  JHXOTOMHYCCKH-BETBAMIICCH — KOJOHHH
(rada. I, ¢ur. 2 a—r). B yrayOieHHpX ydacTiax CKJOHOB MEJIKOBOADS CO
CTIDKOIIHBIM TIIPOAIIHAMITYECKHM Pe;iKIIMOM IMpeCTaBHTeNH 9TOr0 BILla CTPOII-
Ji Oogee XpynHKie MOJMIHAKH OT WIUIIHAPHYCCKHX [0 pPCAKO BETBAILHXCH
(taba. i; radn. II, ¢ur. 1 a—r). Bug Crassialveoliies crustaceus K ok s ¢ h.
B BaBIICIIMOCTII OT OOHMTAHHA HA TOM ILIIT HHOM y4acTKe TNpHOPEsKHOT0 MCil-
KoBOJLS M ero CKJIOHA Co3JaBaj KOJOHilll pasaniroii GopMul — maenou-
HBIC, KOPKOBIL{HbIE, JTEPHOBIJIHLIC, FKEJIBAKOBMIIHHIE i Jl&KC [CTIPABMILHO
okpyrasie (tada. 2, rada. II, dur. 2). Alveolites tischnoffi D ub at. obGna-
nall CTMOCOOHOCTDLIO 3HAYITENLHO IBMCHATL GOPMY KOJOHIi HE TOJLKO (pll
nepexofe m3 0;(HOIl 30HL! MOpPS B APYry0, HO H B 3aBUCHMOCTH OT II3MCHSIIO-
IUIXCs YCJAOBIi cpesl B OJHNX I TeX j;Ke mMecTax ooutamns. Tak, B cjiHOM
ciage ObiMH oOHapysKeHb TMOJHIHAKN BTOTO BH/a, HMelomic gopMmy OT mJe-
HOYHOIT 11 KOPKOBIIHOI 0 KEJBAKOBIIHOIL ¢ OyrpucToit HepoBHOI HoBepX-
HOGTDLIO 11 ¢ norpy:keHHbvH BeTBsaMu (tadu. [I1, pur. 1 a, 6). Obpamaer Ha ceds
BHUMAaHIIE TOT GaKT, 4To HTH BETBI ObLIH 00pPA30BAHBI PAHDIIC, YeM IOCTpoe-
Ha |Bcs koaouust. OHN OBLII YACTHYHO TMOKPLITHI MJIOM II Gaarogapst cnocoo-
HOGTII Kopajia K KOPKOBAHIIIO 3aMypoOBaIlbl BHYTPH KEJBAKOBIJIIOTO TO-
MIHHSAKA.

IIpusegennsie mpuMepHl CBUAETEJNLCTBYIOT O 3HAMHTCJILHOI [3MEHYII-
BOGTIL GOpPMBI KOJOHHIT aJbLBEOJINTII B 3aBHCHMOCTII OT BHEIIHEI CpCInl.
Takoe usmenenne ¢opmnr momunasakos M. Jlewont (Lecompte, 1939) cunraa
ABJIeHIIeM TIPICIOCOOJAAEMOCTII KOpAJJI0B K TIAYOIHC OONTaHIIA W 3aMiBa-
mp. Tpyaso orserurs ma Bompoc, moueMy ojiHH BIIH HMEIOT OYCHDL CTa-
GIIF‘I)H)'}O dopmMy wogoHMIT, a Apyrue — Jerro MeHzomyocs. BeposiTHo,
PTII cBolicTBa OLIIN 3AJI05KEHH B OHOJOTIYECKONH OCHOBC caMilX OPLaHH3MOB.
Nsho:kennoe nojTeepsjgaer TOUKY 3PCHHA O TOM, UTO BAATLIT B OT/ICABLHOCTIL
Tawoll mpuszHak, Kak ¢gopMa KoaoHmil y mpejcraBute:sieil pojon  Alvenlites,
Crdssialveolites, Alveolitella, siBIgeTcs He;OCTATOUNLM A VCTAHOBJICHHSA
TAKCOIOMIULCKOIT UPHHAJIEAHOCTI 11 JOJGKEH TPUMENATLCH B KOMILICKCC
£ HPYVIITMIL.

SHEUWITCNLHOI 3MCHUIBOCTI T10,{BEP/eHA TOJILHA CTCHOK KOPaKTHTOB
RaK i npefesax o;10fi KOJOHIH, TaK Il ¥ Pa3dugnX NPCICTABITCICH 0HOUO
U T4T0 7Ke BIifla, 00NTAaBIIUX B PA3HBIX YCJHOBUAX. Y aJLBEGIIITHI{ UeTIK0 JIPOCie-
RHUBACTCA BO3paCTHAS 3MEHTHBOCTD TOILIHBI CTCHOK. OHAa MPOABISCTCA B TOM,
9To|ToMKIle CTeHK! Ha PAHHIX CTAJIISX POCTA, MOCTCIEHHO YTOMAITCS K 103 ¢~
neiil crajmw. Ilpu 9ToM, Ha MPOTSZKCHINI BCCIl FRUBHH KOJOHNH Y I3yuen-
HBIX  QJDLBEOJMIITHL TEPHO;IIYeCKH MOABJSAINCL, YUYACTKi, IJe TPOICXOIILTO
¢oORORIeHHey Kosouun (tada. I, ¢ur. 1 a, 6), Bhipaskameces B MIIOTOKDAT-
HOM BO3HHKHOBENHH MNapajiieJbHbIX 301 TOHKOCTEHHLIX XKOPASIITOB. OTi
YUaLTKII X0polo BHAAS B numidax i MoryT OulTb HPUHATHL 3a J\PYroif po,
€CIII OHM B3ATH TM301MPOBAHHO OT JAPYTHX vacTeil KoJIOHHIL.

Y werBHcThiXx komounii Alveolitella praeclara wsmemunBocTH B pasind-
Hbi¥ BETBsIX KOJOHWII TOjBepsKeHa TOJIIIHA CTCHOK, KoTopas, BHJLMO, Ha-
X0al7ach B MRAMOIT 3aBIICHMOCTII OT IIOJIOKEHIIA BeTOK 110 OTHOTICHIIO K KpasiM
Hoapuuii, tax ske war y maxumopug (Uygwaona, 1959). Tak, rerBu, naxo-
Asiiiecss MO KpasiM KOJOHilN, CJOKEHDL KOpaJJIITaMil, 00JaTA0mIMI ToJ-
arothinn cTeHxamu (tati. I, dur. 2 a, §), B oTanune oT Gojce TOHKINX CTCHOK
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Ipegeant uamenunnsoern Alveolitella praeclara Koksch.

TaGnuna 1

; p E Paccroanue C
P T . Jduamverp wonaliInToB, TomuHHa JAuameTp g Xapawrrep Paspurue cenrt
3ona odATanuil DopM KeTonuit - CTCHOK, MM Hop, MM M}ﬁg;\?& 11\11(11; LTI Ha nepupepun
Or 0,1— 0.12—0,2 0,5 Ougenn peji- | Peltkine mmnu-
IIpaGpeskitoe Meaxosoabe BOJL ero [[lnxotommuecxn Berssi- 0,3—06,52 0,12 J10 Kiie Kn
CRJOHOB asic 0,6
CRIOH MeIROBOLT CAoFII0 JHXoTOMIIeC- 0,50 Or 0,22 0,12—0,2 0,6 Pepwkue »
A )
K BCTBALHASICHT HORYRA
VrayGuelmas  gacTh  CRAoHa  Medano-|Pejaro sernsiiasics 0,3—0,42 Or 0,07— | 0,12—0,15 0,65 » Jlosoabio uac-
BOJLsT 0,1 10 THIQ [N
4,3
Taonmuma 2
ITpeneant namenunsoctn Crassialveolites crustaceus Kok sch.
e Paccromnne Paccroanne =
3oua SGETAnT DR (G Jlirane rpMI;:mnnmrron, Tonuuummgl'rmmlc, Jduamerp mop, MCHIY O- MEHIY ArH- Xapakrep cent
MM paMI, MM maMu, MM ua Tepuge I
CRJ0M MCJIKORBOBA | Noprosupnasd, Or (),3 0,5 o | Ot (),‘1—0,25 710 0,1—0,15 0,45—0,06 0,2—0,7 TpeyroapHne  Gysa-
JepIoBIInast, 0,6x0,7 0,3—0,4 BORIHLIC
JKEJIBAKOBIIjLIAA
ITpnopeskuoe men- | Koprosupuas, Oor  0,3—0,5 no Or 0,1 j0 0,12—0,17 0,4—0,5 0,2—0,4 Tpeyroanoie
KOBOJ{bE HJICH0Y AT 0,5%0,6 0,25—0,3
IIpabpeskaoe Men- | IoproBmnaa  jo | Or 0,3—0,5 10 Or 0,1—0,12 0,12--0,17 0,4—0,5 0,2—0,27 Ominr psiq pasnuT
KOBOJILE BOJIII3N OKPYIJ0 Heapa- (0,5--0,7) < Jde 0,3 ayuie Apyrux
eTo cKJIona BITLHOM XK (0,6—0,9)




B BeTBSIX PACIOJOKEHHBIX B cpefHeil wacTu Kojgouun (taba. I, ¢ur. 2 s ,r).
Ecrn mpumepsl nmpAMoii 3aBHCHMOCTH TOJIIIHBL CTCHOK OT YCJOBHIT Cpejbl.
Oco6u A lveolitella praeclara, sxuBuie B Gosee yriayOJeHHOIl YacTi CKJIOHA
'MEJIKOBOALs, 00pa30BHIBAJII XPYIKIle KOJOHII, CJIO;KEHHbIE TOHKOCTEHHBIMII
KOpPaJIHTaMi. JK3eMIUIAPH 3TOTO ke BIJJa U3 30HBI CKJIOHOB MEJKOBOIDLS
ofl1aladi TOJCTHIMH CTeHKAMH 1o Bceil KodoHun (cM. taba. 1).

W3zyuenne H3MEHUIIBOCTH TOJIMMHB CTEHOK KOPAJJIHTOB Y aJbBEOJIITH]I
Cefre-Jlabana moKaszajo, 4TO XOTsA OTOT NMPH3HAK CIILHO Bapblpyer, Takme
H3MEHeHHA TPOUCXOMIJIH B ONpeJeJNeHHbIX Tpejesax, CBOICTBEHHBIX [aH-
HOMY BIIY.

Basxubie BumOBBIE NpPUBHAKH aJbBEOJHTIN — 3TO pasMmep, dopma m pac-
NOJIO/KCHIIe CeeMHHNTeNbHBX mop. Anamns Mmartepuana ¢ Cerre-/laGama 1o0-
KagaJ, uro HamboJjiee H3MEHYHBO PACCTOSIHHE MKy IIOpaMH H HalMeHee —
dopma 11 pasmepst mop. Cpean amseosntng Cerre-[labana ecTh BHABL, y KO-
TOPBIX BT NPH3HAKH HAXOAATCS B MNPAMOIl 3aBICIMOCTH OT BO3MEiiCTBIA
orpysralomeir cpeapl. Hampumep, ocobu Alveolitella praeclara, wuaiimenusie
B OTJOJKEHIISIX 30HBI CKJIOHA Mopsl if BOJMI3I ee, HMEIT CHJILHO YTOIIIEH-
Hble CTEHKI 1I KPYNHBIE MOPHI, PAcHoJo;KeHHble 6J3Ko Apyr K apyry. B To
JKEé BpeMs OSK3eMIUISAPHl 9TOrO BIJla, IpolCXojsmie i3 0ojee yrayOJIeHHBIX
‘IaFTeﬁ CIJIOHOB MEJIKOBOJDSI, CJIOKEHBI TOHKOCTEHHBIMII KOPAJIIITaMH C He-
CKOJDKO MEHDIIHMII MOpPaMil, PACHOJOKeHANMII Ha OOJbIIeM PAaCCTOSTHHMH
OJH OT JPYroro.

MHuorue mccieoBaTesin pa3Mep MOp CUHTAIOT OJHHM 13 HauboJec 13Men-
9UBBIX NPH3HAKOB aJbLBEOJHTH] B mpefeiax omHoli kojgouumi. Ilpm stom He
BCET/la YYHTHIBaeTCsI TOT (AKT, U4TO pa3Mep HOP B HPOJOJLHBIX CEUEHIAX
3aBIICHT OT TOT0, HACKOJBKO rIy0OKO MO CTEHKe KOpaJIiTa IMpPOLLIO ceve-
mde. Ilpn 3HaumMTEeNLHOIl TOJIMIIHE CTEHOK MHOPH B MPOMOJILHOM CEYEeHIH B
o0Imux yepTax IMEIOT BIJ ABYX KOHYCOB, COGJHHEHHBIX YCEIEHHLIMII BepIIH-
Hamu. Biaromaps sToMy B ceueHHsX, HPOIIGHHBIX MO BIYTPEHHeIl IJIH BHEII-
HEIl CTOpPOHE CTEeHKH, IOPH OyAyT IIMETh MaKCHMaJbHble pasMepbl, a B ce-
9eHIAX BOMNBH cpefHell JHHII — 3HAYNTeAbHO Menblire (taba. II, gur. 3).
B| omuoii 1 Toil ke KoOHHIII pa3Mep MOP TOJBEP;KEH HAIMEeHDlIeil II3MeH-
ynBocTi. OMHAKO y PasiHUYHLIX HK3EMIUIAPOB, B Ipejeiax OMHOro BIja, Be-
MYNHA TOpP MOKeT BapblIpOBaTh B ONpeeNeHHLX Ipefeaax (cMm. tabua. 1, 2).

OfHIM 103 BHIOBLIX MPI3HAKOB, HC HOABEP;KCHHLIM CYIICCTBEHHOIl H3MEH-
qifBocTi, ABJdserca dopma mop. us Kaskmgoro Buaa HN3YYEHHLIX aJbBCOJII-
THA XapaKTepHHl KPYrJiable IUII OBAJAbHBIE HOPHI. BpsAjg JH  CcymecTBOBAJIH
BHJIGI, B OMHOIl KOJOHMII KOTOPBLIX O;{(II0BpeMeHHO oOpasoBHIBAINCDH Te H APY-
rue mopsl. B Tex ke cayuasx, xorga 3 uuande BugHsl 06e GopMbl, OBaJLHBIE
MOpPHl CKOpee Bcero 0OYCJOBIEHBI HAKJIOHHBIM CPE3OM.

@opya AHUD, I PACCTOSHIE MC/KAY HIMIL Y aJbBEOJITIL[ HMCIOT GO0Jb-
I0i IIaNA30H HM3MEHUYHBOCTII, TaK ;Ke KaK i y ;ipyrux Tabymar. ITH mpH-
3HAKM HAXOMATCA B NPAMOII 3aBIICHMOCTH OT II3MCHEHIII yCJOBI 00HTaHUA.
IlpaBuibHAsg ouenka sToro siBienuss Obia gana Tomr-swon Txamem (1965),
KQTOpLIA ToJaraj, 4To Helegecoo0pasHO CYUTATh Ba/KHBIM TAKCOHOMIIYE-
CKHNM TPH3HAKOM pACIOJO;KeHHe [HHIN B MOJHIHAKE TaOyJAT, MOCKOJLKY
OWO 3aBICHT OT II3MEHeHMHil, IPOMCXOMNBIINX B OKPY;KaBlIell KOPaJJsl cpe-
ae. TpymHo mnpaBHIBHO ONEHNHTH H3MEHUYIBOCTH TAKHX TPIIBHAKOB, Kak
THM U IHTEHCHBHOCTSH PAa3BHTIA CCNTAJLHBIX 3JIEMEHTOB, KOTOPHIE SBISAIOTCSA
CTOJIL XPYNKHMII, YTO YacTO HE COXPAHAITCSA B 1ICKONMAEMOM COCTOSHHI HIH
yHiuTo;kaotea npn uuindosanun. Ogxako nsyuenne varepnana ns Cerre-

abaHa TO3BOJAET YCTAHOBITH, YTO B IIpejesaX OJHOI0 BIia CEeNTaJLHBII
afimapaT TOJBep;KeH 3HAYNTEJLHOH BO3pacTHOIl m3meHunBocTi. Ha Havauan-
HBIX CTaJIAX POCTAa KOJOHIII CeNTaJLHBI anmapaT y IpejcTaBlTeJeil #3y-
9eNHLIX pPOJAOB pas3BHT ciaab6o; OH pasBIBAaeTCs B MOJHOII Mepe JuIIb MpII
TOCTIKEHIH T0JIOBO3pesoii cTagun. 9T1o BijgHo Ha upumepe Alveolitella
praeclara n Crassialveolites crustaceus (raba. 111, ¢ur. 3 a, 6). IsmenunBocThb
B| CTPOGHHII CENTAJLHBIX 00pasoBaHII aJLBEOJITH] CBA3aHA € YTOJIIEHIEM
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CTEHOK KOpAaJJIITOB II AHUII, T. €. ¢ NpHOOpeTeHIeM CI0COOHOCTH HHTEHCHBHO
Npo/ylIpoBaTh KapOOHATHOE BEIECTBO KJETKaMil JKTOIepMbl. JTO sIBIeHIe
He pas ommcoiBadoch B aurteparype (Coxomos, 1955; [lpeodpaskencisui,
1967). HMHTeHCHBHOCTL pas3sBNTHA CENTAJILHOTO allapara ajJbBeoJuTI] Ko-
aeGaeTcsi B 3HaUMTCIBHBIX, XOTA M ONPEeJEJEeHHLIX IS TOT0 MJM HHOTO BH-
fa, mpejenax. UTo KacaeTcs HadHulisAg Y BILI0B BIIOJHE ONPE/CICHHOrO TI-
ma CenTajgpitoro amnmnapara — IIHINOB, CKBaMyJ, TeperopojoK, BLICTY OB,
TO OTOT Tpu3HAK y [peJjcTaBuTeldell  OJHOrO BIja MeHseTcsi HeaHa-
TUTCABLHO.

KR paskHBIM TaKCOHOM!IUECKIM MPH3HAKAM OTHOCATCA pasMmepnl 11 dop-
Ma KopaninrtoB. Ikzemmasapnl 13 Cerre-/la0ana CBIIeTEALCTBYIOT 0 TOM,
4to dopMa KODAINTOB — HalIMeHee 3MeHUnBbHl mnpusuak y Alveoliles
tischnoffi Dubat., Al maillieuxi Salée, Crassialveolites crustaceus
Koksch., Cr. crassus (L ec.), Cr. spiralis K ok sc h., Cr. oviachanus
K o ksc h., Alveolitella praeclara K ok sc h. un 1.1 Onuaro dopsta 1o-
PAJJIITOB B MOJIUIMHAKAX TI)E/CTABUTENCHl OTHX BHAOB TOJBepiiena BO3PACT-
HOM 113MEHUYIBOCTH, IIpHYeM ToJbHO B 3pPeJoil CTaillll KopaIiTu mpioipe-
TAIOT TpICyIe M ouepTtannsg. UTo racaetcst pasMepoB KOpalIlTOB, TO
OHII MOI'YT KoJge0aTbes JOBOJLHO 3HAYNTCJILHO B TNPCJIei1aX  KoOJOHUid
(cm. tada. 1, 2).

[Tpupegenusie ganuble CBIETEILCTBYIOT O 3HAYNTCILHOI IHHIHBUY aJb-
Hoil [3MeHUlBoOCTIL NpeacTaBuTeaeit Hewxoropuix Alveoliies, Crassialveolites
11 Alveolitella. OcoGeHHo 13MCHYIUBLI TAKHC NPIH3HaKI, Kak dopMa KOJOHII,
pasMepbl KOpaJaiToB, TOJIIIIHA CTeH®K, PacCTOSHIEe MC:KAY IopaMil 1 JHI-
I[aMI, HIITEHCHBHOCTL Pa3BUTIA CENTAJLHOrO annapara. BapbupoBamnie aTHX
NpPH3HAKOB 3HAYITEJILHOe, HO He OCCIpejaciabHoe.

Mayucnune jeBorckux aapBeoantiy Cerre-JlaGanma u awmamus  amrepa-
TYPHBIX JaHHLIX MO3BOJAIOT 3aKIIOWITL, YTO 13 AIATHOCTIYECKIX BIIOBLIX
OPY3HAKOB Yy M3YYEHHLIX POOB HalMEHee BCero MoJBepskeHbl M3MEeHUUBO-
cti dopma KopananrtoB, pasmep m dopMa Iop, T CeINTAaJLHOTO almapara.
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VARIABILITY OF DEVONIAN ALVEOLITIDA
OF SETTE-DABAN

K. B. RHAIZNIROV A
(Yalkutsk)

SUMMARY

It is established that Devonian alveolitids of Sette-Daban inhabited various zones
of the slope of shoaling and quite rarely those of the coastal shoal. The mass material
studied allowed to determine two groups of alveolitids. One group (Crassialveolites crassus
Lelc., Cr.spiralis K o ks c h., Alveolitella karmakensis T ¢ hern.) is distinguished
by the stability of phenotypes and the other group is characterized by the considerable
variability of phenotypes. (4 lveolitella praeclara K o k s ¢ h., Crussialveolites crustaceus
K o k s ¢ h.) Time seqience of different facial zones of the sccond group of corals involved
the modificative alternations of their outward colonies form. Due lo these certain peculi-
aritjes of the internal structure one may observe the changing in wall thickness, space
het\gn-'een tabulae, intensity of the septal apparatus development. individual variability
of these fealures is substantial, but not unlimited.

In the article the taxonomical estimate of the alveolitids distinctions is given by
the quthor. On this basis he comes to the conclusion that tiic form of coralliles, size, form
of plpres, type of septal apparatus of the studied species are least subjected to variability.
It i3 noted that in both groups of alveolilids all the specific characters of colonies are
suh_i_ected to the age variability.

KR 9ROJIOrnu PAHHE- N CPEJHEJIEBOHCRUX PYr03
OKRPAIIH RY3BACCA

B. A. UsaHusa
(Toxck)

| B pauHe- u cpeaneneBoHCKylo 9moxXm Mopckue OacceiiHbl  OTKPLITOro
tung, no gnaudaeiM . H. Rapuesoii u B. B. Hupanwoii (1956), C. B. Makcumo-
soii. (1960), E. A. Usanopoii, T. H. Beanckoit u U. T. Uymgunosoii (1964),
U. 1. Kpacuosa, JI. C. Paranosa, I'. C. Xapuna (1968), 6uuti mupoxo pacnpo-
crpanensl B 3amajuoil Cubupn; oHm 3ammMann it oxpanus Hysdacca. Ha
ore coodmamtich ¢ MopAMH AJjTas, Ha ceBepo-zamaje — ¢ OTKPLITBIM OKea-
HOM; ¢ BOCTOKa orpaHH4ymBajmuch ropamu IRysHeumkoro Aumaray.

| 1151 9KoJOrHIecKHX MoCcTpoeHuil MpHHHMaeTcA cxXeMa QalialbHbX 30H
MOpf M CBA3AHHLIX ¢ HHMH oOjacrteii pasBuTHA ¢ayHbl, TpeTosKeHHasd
E.A. Upanosoii u ap. (1964), Tak Kak m3yueHHLIE KOPAJIbl COOPAHLI HaMH
H 9THMH HCCIeI0BaTeJAMH H3 OJHHX I TeX jKe paspe3oB H OoOHasKeHHI HIK-
Herd H cpejHero /eBOHA.

Ilo oroii cxeme B paHHe- H CpeIHEACBOHCKHX MOpAX Buijeasasaucn: 1) an-
TOpATbHAA 30Ha (HMJIH NPHIHBO-OTIHBHAA), 2) 30Ha NPHOPEKHOIO MeEJIKO-
BOJbA C HEYCTOIIYHMBLIM PC/KHMOM, B KOTOPOIl BBLIIEJIAITCA MOJ30HLI OTMe-
Jdeii| n Omorepmbl, 3) 30HA CKIOHOB MEJKOBOJbS M 4) 30Ha OTIIOCHTEJLHO
mryfororo Mops (CM. PHCYHOK).

Wayvennpie pyrosnl npejacrasiedsl 87 Bujanmil, oTHocsamuMmucsa kK 31 po-
my, |15 cemeiicreaM n Tpem orpapgam (tabua. 1). lourn nodosuma pyros mpu-
ypodeHa K 30He MPHOPE;KHOTO MeJKOBOAbA; ( BHIOB ;KU B TOJ30HE OTMe-
Jeii, CBA3AHHLIX ¢ NPHOPE;RHLIM MeakoBoabeM; 10 BIIOB mpuHHMaXN yuacTHe
B 1gcTpoenmnu OmorepmoB; 11 BHAOB KHIH B 30HC CKJIOHOB MEJKOBOJLSA I
HEMHOTHEe OCTaJbHble HMeJu 0OoJiee HIHPOKOEe pacitpocTpaileHie.
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Cxema pacipejeacHiiss ©AamHaJdnHLIX 301 MOPA B MaVUelnhx
Oacceiinax (mo E. A. IlBanosoii, 1964).

1 — rajleyHUKH M TeCKN; 2 — aJIeBPOJINTHl U IJIMHNCTBIe OCafKH; 3 —uep e-

IOBaHNe TOHKO3EPHNCTBIX TePPUIeHHBIX U JI3BECTKOBBIX OCAlKOB C OpraHo-

TeHHO-IeTPUTOBLIMH; 4 — TOHKO3CPHUCTBbIE N3BECTKOBbIE OCAKN; § — Opra-

HOreHHO-00JIOMOYHble M3BeCTHOBBIE ocalkil. OOmaacTb measga: I — cyuia;

11 — autopalib; 111 — 30Ha NpuOpeHKHOro MeJROBOAbA; IV — 30HA CKJo-
HOB MeJILOBOMbs; V — 30HA OTHOCHTEILH® TJYyOOKOro MOpPA.

Pyrossl TOMBYYMBIIMICKOTO BEeKa, NpeJCTaBIEHHbIE O MHOYHBLIMH (PopMa-
Mu, OoOHTaJgM HAa H3BECTKOBO-aJEBPOJUTOBOM TPYHTE B30HBI NPUOPEIKHOIrO
MenkoBofibs. ConmyreTBylomas ¢ayHa mpejcTaBiieHa NpPEeNMYIIECTBEHHO OeH-
ToCHBIMH fopMaMu (TabyJdATE, MOJIIIOCKH, OCTPaKo;bl, KpHHOHJeH, Opa-
XHOTIOAB), peke MIAHKTOHHBIMH H HEKTOHHHIMH. Takoe pasHooGOpasue dayHn
yKaspiBaeT Ha ONarompHATHYIO cpefy ee OoOHTaHusd.

K pekoBckie pyrossl 6ojsee pasHooOpasHbl; OHH CYI[ECTBOBAJNH KaK B 30-
He TPHOPE;KHOTO MEIKOBOAbSA, TaK M Ha ero ckiaonax. M3 taGauusr BujpHO,
910 B 3TO BpeMs mpeobiiafanu ofmHouHsle dopmel pogoB Tryplasma u Pseu-
domicroplasma. VIapeqka BcTpedannch HeOOJbINNE MeJTKOBETBHCTHIE KOJIOHIIH
Dendrostella columnaris. Ilo mammaeim C. B. Maxkcumosoii (1960) u B. A. Hsa-
gun (1965), omuaouHBIe GOPMEI 0COOEHHO NBIIHO Pa3BHBAIICHL HAa CKIO-
HAaX MeIKOBOJbs. VX ocTaTKH HalileHbl B KPHHOHJHO-KOPAJJIOBBIX H KO-
paNIoBBHIX H3BECTHAKAX. 37ech mpeobmajsaianm oauHOUHBIE GOpPMEI, 0COOEHHO
kpynssie, 1o 30 cm gaues 1 10 cm amamerpow, T'ryplasma altaica; MHOrO
u HeOONBIIHX OAMHOUHHIX Pseudomicroplasma, Tryplasma hercynica, Cy-
stiphylloides nesterowskii.

aTepecHo, 9To BTH TpUMIA3MaTHIL H HHCTHQOpPHBIE KOPAJIbl BCTpe-
9al0TCA Kak B BH/E Pa3pO3HEHHBIX 3JK3eMILIAPOB, TaK H KPYNHBIX CKOILIe-
HHIT; BHIMO, OHH 00pa30BBHIBAJH NPH YKU3HH KOBPOBBIE 3apOCJIH HA CKIO-
HaX MEeJIKOBOJb.

O6pamaer Ha ce0s BHIMaHHE TOJHOE OTCYTCTBHE MAaCCHBHO-KOJOHM-
aNbHBIX PYro3 B KPEKOBCKHII H Majgo0av4aTCKUil BeKa, XoTs pasHooOpasue
dayHBl B TAKCOHOMITYECKOM OTHOIIEHHH (TaOyisTel, KpHHOHJEH, OpaXHoIo-
Ibl, TACTPOIIOMBI, TPHIOOHTHl, OCTATKII CHHE-3eJEeHBIX BOJOPOCIeii) ToBOPUT
0 OJarompHATHBIX YCJIOBISIX CYIECTBOBAHUsI, HOPMAJbHOII CONEHOCTH H ra-
30BOM peJKIIMe.

B canaumpkuHCKHII BeK, B NPOTHBOMOJO;KEOCTh KPEKOBCKOMY, PYTO3BI
Mpe/iCTaBIeHL! MPEHMMYINeCTBeHHO KOJOHHAJILHBIMI GopMaMu (CIOHTOPHIIN/IH
u KoaioMHapruaer). OHH CTPOMJIH MAaCCHBHEIE KOJOHHIH, Y9acTBYs, HApsIy
CO CTPOMATOMOPOHMICAMH H Ta0yJasATaMH, B HOCTPOEHINI OPraHOT@HHBIX o0pa-
30BaHUIl THma OmorepMoB, 0aHOK M pHPOB HA OTMEJIAX, CBA3AHHBIX C IMPI-
Ope;KHBIM MeJKoBojgbeM. Halmomaercss 9eTKass NPHYPOUYEHHOCTH OTAEIbHLIX
TPyOn Pyro3 K ONpeJeNeHHLM THIIAM ocaakoB m rpyHtam (B. A. l1Banns,
1965). Taxk, xpymmsiit Pseudochonophyllum pseudohelianthoides cenmicsa Ha
MATKHX TIHHICTO-AJeBPOJHTOBBIX II TJIIHIICTO-N3BECTKOBHIX [PYHTaX TII-
XX y4YacTKOB MenroBojbs. [Iybokas gamika ¢ o9eHb IIHPOKIIM OTBOPOTOM
KpaeB M OYeHb TOHKas CTeHKAa, BHHMO, HPEJOXPAHSIH €ro 0T HOrpY:KeHHs
B wmsarnuii rpyHT. ConyrerBylomiute emy Nardophyllum 1 Pseudozophyllum
uMean pyOIBl NMPHKPEMIEHIsA, a MPH3MaTHYeCKH-MAaCcCHBHRE Koiaormin Fas-
ciphyllum, Loyolophyllum, S pongophyllum Guinn HeOOILIIIX pasMepoB.
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Tabanma 1
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Kys®acca B pasHbix 30HaX mopsA
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I Tovb-9yMbIIICKKHIT BCK

Tryplasma karcevae

=

_T. tomtchumyschensis

Phaulactis subcyathophylloides
Fasdiphyllum murale

I{pekoBekmii Bek
Tryplasma allaica

T. ldercynica

Pscudomicroplasma salairica

P. subsiluriensis

Cystiphylloides nesterouskii

Den rostella columnaris
’fhrcémophyilum krekovense
Dipfl!:-??o:ze' krekovensis
Caaanpimicknii Bex
Fase iphyllum submassivum

F massivum

Loyo_kophyllum salairicum
Spongophyllum halysitoides
Xysqriphylium gorskii
Mycaphyllum eifelicnsis
qera ophyllum schandicense
Cystiphylloidcs sp.
Pseu?o:onophyllum latum

P. halli

Nardophyllum sp.

IMannHCKImii Bek
Dendrostella sp.
Fasciphyllum sp.
Thamnophyllum tabulatum
Bseulochonophyllum pscudohelianthoides

Tabdlophyllum schliteri

T
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IMTponmgoaskenne Tabon

1

7. tehernyschevi
Pseudozonophyllum latum
Aystriphyllum sibiricum
Kepaerewckwii BeK

Neospongophyllum variabile
N. crassum

Cagonoseknii Bek (10.-3. Kysbacc)
Dendrostella rhenana
Grypophyllum gracile
G. weddkindi
Temnophyllum waltheri
Dialythoplyllum annulatum
D. crassiseptatum
D. longiseptatum
D. zaretchnainse

CagonoBeknii Bek (Ces, Hysbacc)

T emnophyllhiin waltheri
Negstringophyllum modicum
Schizophyllum bipartitum
S. bipartitum tr_'nuisrfpt'ata
S. communicatum
Aulacophyllum vesiculatum
Stringophyllum difficile

T hamnophyllum <p.
Dialythophyllum annulatum
D. complicatum

D . yavorskii

D. crassiseptatum
Digonophyllum schulzi

D. salairicum

D. tenuiseptatum
Psrud;):ophyllum latum
P halli

P. zmeinogorskiensis
Pseudomicroplasma fongi
P. grandiformis
Cystiphylloides radugini
Diplochone expansa

Ptenophyllum butovi
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Oxomruvaunue Tabm |1

Beiicknit ser (Ces. Itvidacc)
Phillipsastria giretica
Thamnoplyllum trigemme S
Tabulophyllum butevi ——
")‘.ru':.'.n'.y‘ujr:h;,-iia.r;u limbatum R
Pscudemicroplasma fongi .
Piengplyllum buter i e
Cystiphyllcides radugini e
Altaipphyllum sp. ]
Heterephrentis <p.
Chartctophyllum sp.
Helidplgllum sp.

Bethanyphyllum <p.

Schizophyllum bipartitum

Pyrospl 3ompl ormeseil mauGonce pasnooOpasust (B. A. Meanmns, 1965)e
Ornoenna atoit 3omnt ommcannt I. C. Xapunwpm (1968) u E. A. MBanosoit
(1964) B rappepe Bropoii conmkm ma mpaBom Gepery p. Yepmesoit Bauar
y 1.l I'ypeeBcka. OHu mpejcTaBieHbl NPENMYINECTBEHHO CpefiHe- H KpYIHO-
JAEeTPUTYCOBLIMII, OPraHOI'€HHO-O0JOMOYHBIME H3BECTHAKAMH 00meil MOIIHO=
crpid B 100 M, crmosmenHbiME oOmoMKaMu ctebseil KpuHOMIei, OKaTaHHBLIMH
HITH | IeJIBIMI MacCCHBHBIMH KOJOHUAMI TalyJdAT, cTpoMaTomopoujeil u pyros
(Fasciphyllum, Spongophyllum, Loyolophyllum), wunorga o0pocuinx CIHE-
3€JIeHBIMH  BOIOPOCIIAMIL.

Tonkie mpocion, obGorameHHble TIHHICTHIM BewecrBom, E. A. Hpano-
Ba (1964) oTHOCHT K OTIO/KEHHAM 30HLI TPHOpPERHOTO0 MEJKOBOALSI. B Hux
paiifiensl oquHouHble Pseudozophyllum, ocrariiu cTpoMaTomopoujeii, TaMHO-
nopux, Opaxmomoj M TPHIOOUTOB.

Pyrossl mauamHCcKoro BeKa M0BOJBLHO OoraTol M TpeJcTaBIeHbl KaKk pas-
HOOOPA3HBIMII OJIHHOYHBIMH, TaK II KOJOHUAJBHHBIMI (opMaMu, HaCEIABIIHMIL
BHYTpeHHII Kpail 30HH NpHOPE;RHOr0 MEJIKOBOAbA. JTO MAaCCHBHO-KOJO-
HuaJdbusie Fasciphyllum, BerBuctoie kosouuu Dendrostella u Thamnophyl-
lum,| omunounsie Tabulophyllum wu Pseudomicroplasma.

Pyross kepieremckoro Beka II03HEKHBETCKOIl SMOXH Ha IOro-samaje
Hysfacca mpuypoueHsl K 30He OHOrepMOB I YYacTBYIOT B HX IOCTPOEHHH.
JTo ObLIM KpyNHBIE BeTBHCTHIE KoJoHuu Neospongophyllum.

{ 9Toil ’Ke 30He NpPHYPOYEeHBI pPYrossl cadOHOBCKOr0O BeKa B IOro0-3a-
magaom Kys6acce. Tak, B paspese Bepxmero skunera mo p. Boabuioii basar
y Jaep. 3apeuHoil OIorepM CJ0KeH IPEHMYIIECTBEHHO MAaCCHBHBIMH KOJO-
HUAMH cTpoMaTomopoujeil, TaOyJaAT H TeXHOJHTHN, HAPOCIIUMH OJHaA Ha
apyrywo. IlomunnenHoe MoJloskeHHE 3aHUMAIOT KPHHOWJEH M pyrosnl (BeT-
BHCTO-KoJMoHHANbHBIe Dendrostella, omuHodYHbIe HJIH KoJoHHalbHule Crypo-
phyllum; menbue ogunounvix Dialythophyllum ¢ cuanHO pasBuToil IY3BIP-
4aToO¥ TKaHbIO, KpyNHbIEe poroo0pasHo H30THYTHE (GOPMLI ¢ MOMMHOIl OIM-
rexoit). [To muenuro I'. H. KRapuesoit, B. B. [lupaunoit (1956) u E. A. UBano-
Boit m ap. (1964), atu GuorepMpl MPOCTPAaHCTBCHH® CRBA3AHLI C 30HOI HpuH-
OpesHHOTO MeJKOBOJbsS, IJe OHI Hadall pacTil.

Pyrosm srtoro ke Beka B Cesepunom Hysbacce Oplaum mpuypodcHol K 30-
HAM [pHOpEKHOr0 MeJKOBOJAbA H CKIOHOB MPJKOROJIBA.
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OT1yiosKeHNs 30HB MPHOPERHOTO MEJKOBOJAbS XOpolIo o0Ha/kawTesl B
paiione c. JleGemsinckoro B Kapbepe mno p. MasamoBckuii Hurar. OcobGenno
OHH HHTepecHH B obHa;keHmn no p. Masamosckuii Hurar, rme npencrasie-
HBl TEPPUTEHHBIMII IOPOIaMH — aJEeBPHTICTBIMH HJIH 3BECTKOBHCTBHIMIL, TOH-
KOCJIOHCTBIMI aprHJUTHTaMH € MPOCJOIKaAMH TIJTHHHCTOIO KOHKPELHOHHOTO
u#specTHAKa. OH oco0enHo OoraT ocraTkaMu ¢ayHbBl, paBHOMEpPHO pacipe-
JeJIeHHBIMH B Iopofie. 37ech 0oJiblile BCEro KPYMHBIX, MPEKPAcHO COXPAHIB-
wnxes Opaxuonon Gruenewaldtia w Atrypa, mociegHue ¢ IJIIMHHBIMH LIeii-
damu; MeHbille BcTpedeHo apyrux Opaxmomoja. OcraTkum pyros, Ttabyaar,
TPHIOONTOB, KPHHOW/IEIHl H pelenTaKyJIUTOB BCTPEYAIOTCS OT/ENbHBIMII 91i3eM-
mIspaMi HJI KOJOHHSMI. Pyrossl mpejicTaBieHbl HCKIOYNTEIbHO HEOOIb-
MM THAHHApOKOHHYecKME Dialythophyllum, mnHorja ¢ KaOgydkamn if
pybumamn npukpemyenns. TakoBsl pyrossl THXOBOMHLIX yYacTKOB 9TOIH 30HLI.

Bosnee pasnooGpasHblii B TaKCOHOMIYECKOM OTHOLIGHUII COCTAB IMEHIOT
pYrosbl 9Toil #ke 30HBI, HalileHHble Ha jeBoM Oepery p. Masamosckuii linrar
BbIllle 3amajHoro Kpas c. JlebelsiHCKOro. 37ech MHOI'0 4pe3BLIYAiiHO KPYII-
HBIX, 70 8 cM guamerpoM, Digonophyllum (D. salairicum, D. schulzi) n ma-
aeHbkuX Aulacophyllum ¢ scHbIM KabmydkoM npupacTanis. Peske BcTpedaorces
Pseudomicroplasma u  Pseudozonophyllum, yTONmEHHLIT y OCH; peIKIl
opurinHanbusie Plenophyllum u Temnophyllum ¢ yTojmeHHOII BHYTpeHHeI
creHkoii. OgHH W3 OTHX pyros ObLIHM NPUKPEMIeHHBIMII, JApyriie, BII-
MO, JesRa’lu Ha JHe (Kpyussli Digonophyllum).BeposrtHo, aTo Onian yvyacT-
Kil MeJIKOBOAbA ¢ 0Oojiee MOABIRHOII BOMOII.

K ornosennam cksonoB Meakosoabsa E. A. MBanosa, T. H. Beancras n
ap. (1964) otnocsAT HerayGoRie yYacTKH MOPA € OTJIO/REHHAMH IIPEHMY-
MEeCTBeHHO KapOOHAaTHLIX, perke TEepPPHreHHLIX 0CajKoB (MeJKo- I CpejHe-
OeTPHTYCOBbIe H3BECTHSIKI C ocTaTKaMH TalyJAT, cTpoMaTomopoljeii, py-
ro3, MIIAHOK 11 Opaxmonofa). Pyrossl 3gech mpejicTaBieHbl HeOOJIBUIMME OTi-
HounsiMu Dialythophyllum, Neostringophyllum, nonapuo cOaureHHniMu Schi-
zophyllum, BeTBucTHIMI KonoHuaMu I emnophyllum, Tabulophyllum, Thamno-
phyllum. [lpa mociefHUX poja YacTo JaBall KPYNHbLIE BETBICTLIE KOJOHIMI
AaMeTpoM Jo 2 M, HepelKo COXPAHSIOIIIECs B MPISKIBHEHHOM MOJOReHIH.

Pyrosor Geiickoro Beka Cesephoro Hysfacca mpuypodeHnl X Tem ke
30HaM NPHOPERHOI0 MeJKOBOJbA.

OtnoskeHist 30HBI NPHOPE;RHOrO MEJKOBOJAbS II13yYeHbl Ha IpaBoM Oe-
pery p. Amuenar, oro-pocrounee c. JleGegsauckoro. OHII mpejcTaBieHnl Iad-
KaMil IlepecjalBaHIA TeppHIeHHHX 1 KapOoHATHLIX Nopoi. B Teppiren-
HBIX [0pojlaX (apriJInTax M aJeBpoJNTax) IpeobaagaloT OCTaTKH MIIAHOK
i OpaxHomoj, pejKil OJNHOYHBIE PYros3bl. B I3BecTHAKaX ocTaTKH ayHbI
Oonee pasHooOpasHbl —- OPaXHOIO/LL, BETBUCTLIE TaOyNATH, TPUIOONTHI, KpIi-
noujien. Pyrosnl TeppiireHHBIX IIPOCI0OEB IpPEeACTABICHL HeOOJBMIUMI acTpee-
BHIHBIMEH nodycdepudeckoii ¢opMsl Kosouusmu Phillipsastrea, pefKuMi ojiu-
HouHBIMIT MtcTudopHLIMI (Pseudomicroplasma, Cystiphylloides). B ussectns-
KOBBIX IIPOCJOAX I JIH3aX BCTPEYAIOTCA OJHHOYHBIE II BETBICTO-KOJOHUAJ b-
uete pyrosst (Tabulophyllum, Thamnophyllum), peakie TpumoGurtol, 00:I0M-
KII KpuHoujeii, Muankl, game Opaxnonoas. OOunne n pasnooGpasue day-
IIbl yKasbiBaeT Ha HOPMAJbHBII COJEBOIl II TrasoBLII pesRIIM.

OTyioseHHA 30HBI CKJIOHOB MEJKOBOJbs H3Y4YeHH B Kapbepe Il B CKBa-
AmiHAX y c. JlebensHckoro. OHum mpejicTaBieHbl NJIOTHBIMIL OPraHOTeHHO-
00JIOMOYHBIMII H3BECTHSAKAMH C IPOCJIOSAMH I3BECTKOBICTOTO AapTriUIINTA U
coflepskaT OCTAaTKH TaOyJaAT, cTpoMaTomopoijieii, pyros, Opaxmomoxa. Oco-
OenHo pasHooOpasHsl TabyaaTel. Pyrosnl mpefcraBieHbl KPYNHLIMH BeTBHC-
TeIMIL KosnoHuAMHI T abulophyllum w Thamnophyllum, pearumin KpYyHHBIMIL
OMIIHOYHLIMU nipejcTaBiuTensamMu Altaiophyllum, Ileterophrentis, Ileliophyllum.

N3znosenHLIl MaTepuas CBIJIETENbCTBYET, 9TO GOJBIIIHCTBO H3yYeHHLIX
pyros Oplio creHodamnanbHuivi. OcofelHo MLIIHO OHN Pa3BHBAJICH B 30I€
NpuOpPe;RHOr0 MEJKOBOIbs, IJile MOTJM ;KHTh MHOTHE OJMHOYHBIE M KOJOHH-
anbHble QOPMBI.
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Ta6banua 2
Pacnpocrpaneniie HeKOTOPbIX IICTHPOPHBIX PYro3 B acBoHe okpand Kysdacca

HOro-zanaanas or] anua (CCBENO-BOCTOYHbIT CeBenHbK
Caaanp) Kyabacc
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Diplochone oo o |
Psdudomicroplasma A ] ]
Cystiphyiloides P ‘
Psdudozonophyllum halli I
P. latum | _

Wurepecen anaama crpaturpadudeckoro PacIpoCTpaHEHIsI HEKOTOPHIX
WICTHPOPHHIX PYro3, HEOJHOKDPATHO BCTPEYAIONMINIXCA HA DABHBIX cTparnrpa-
¢mmecknx ypopusax (raba. 2). Tak, Diplochone nBakasl mosBjiseTcs B ne-
BoHe loro-sanagnoro Hysbacca (B pamHeMm n cpeameMm), B Gosee mosaHee Bpe-
MH, y;ke B IO3/HeM ;kuBere, on mossiuicsa i B Cesepuom IKyaGacce.

[Tournt Takoe me pacnpocrpanenne umewor Pseudomicroplasma n Cysti-
phylloides — camanpKHHCKO-IIAHANHCKIC BIJL  Or0-3alalHOro Kysbacca;
Pseudozonophyllum latum, P. halli 8 Ceseprom Kysbacce maBecTHB mIHIID
13| BEDXHero ;KIBeTa, Ije OHN INPIYpPOYEHH K TOIH ke 30He NpHOpeRHOro
MeTKOBOJLA, 9TO MOKHO 00bACHITD JNIIL ABJICHIIEM PEKyppeHI (M. Tab. 2).

JHTEPATYPA

Iisanna B. A. 1965. [lesonckile Kopanunl lugosa Casmo-Axraiickoii roproii ofmacrm.
Tomck, nmaa. Tomck. roc. ym-Ta.

Huauosa E. A., Beavckan T. I, Uyainosa 1. T. 1964, Vciosua obutaniist Mopekoil dayrur

cnaypa 1t fesona Iysnenkoro, Murycnackoro n TyBuaCcKoro GacceiinoB. — «Tpyast
Tlajmeonrton. um-Ta», 1. 102,

Rapnesa T. II., Iflupmna B. B. 1956. CtpaTturpadus nesoHcKNx otiaos;keHHii Hysmerkoro
| Oacceitna.— «Tpyawt BHHHTPH. llosas cepmsa», soir, 95.

Kpacnon B. H., Paranos JI. C., Xapun I'. C. 1968. Jluronoro-naneoreorpaguyeckne KaprTul
| perona Casmo-Axraiickoii obaactn,— B kH.: Hosiie Marepunaant mo crpatnrpagum

It TIAJIEOHTOJIOTII HIGKHEro I cpefnero iajeo3ost Cubnpi. Tomck, nm3a. ToMmck.
roc. yH-Ta.

TO THE ECOLOGY OF EARLY
AND MIDDLE DEVONIAN RUGOSE CORALS
IN THE OUTSKIRTS OF RKUZBASS

V. A. IVANIY A
(Tomsk)
SUMMARY

This study includes 87 species of Rugose corals, allributed to 31 genera, 15 fami-
lies and 3 orders. Almost half of Lhese lived only in a zone of coastal shallow waters;
6 species inhabited only a subzone of banks related to coastal shallow waters; 10 species
were reef-building (formed bioherms); 11 species inhabited the zones of shallow water
arga slopes; and some other had a more wide distribution.
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The Rugesa of Tomchumysh age (Early Devonian) are represented by solitary
forms, which inhabited a calcareous-alevrolite substrate, condensed by detrite, in the
zone of coastal shallow waters. The fauna in association is represented by benthonic
forms. Planctonic and nectonic forms also occur. The variability of the fauna indicates
a favourable environment.

The Krekov Rugosa (Early Devonian) have much variety in syslematics, they
inhabited the zone of coastal shallow waters and its slopes. Solitary forms of Tryplasma
and Pseudomicroplasma were predominant at that time. Small, slightly branched colo-
nies of Dendrostella and Columnaria sometimes occur.

Krekov and Malobachat sediments lack of massive colonies, though the variability
of fauna suggests a favourable ecology, normal salinity and gas regime.

In Salairka age, in contrast to Krekov, Rugosa are predominantly represented by
colonial forms of Spongophyllidae and Columnariidae. They built massive colonies and
took part in forming organcgenic formations of bioherm type, banks and reefs on the
banks, related to a coastal shallow water area. Separate groups of Rugosa are apparently
confined to definite types of sediments and substrate.

The Rugosa of Shandinsk age (Eifelian) are rather varied in composition and are
represented by various solitary and colonial forms which inhabited the inner margin
of shallow water zone. These include: cerioid Fasciphyllum, fasciculale Dendrostella
and Thamnophyllum, solitary Tabulophyllum and Pseudomicroplasma.

The Rugosa of Kergelesh age (Late Givetian) in the south-western Kuzbass are
confined to the zone of bioherins, which they form. These were large branching colonies

of Neospongophyllum.
Rugosa of the same age in Northern Kuzbass were confined to the shallow [water

zone and to the slopes of tuis zone.

Rugosa of Beya age (Late Givetian) in Kuzbass were confined to the same zones ot
shallow water areas and their slopes.

Thus, the majority of the studied Rugosa were stenofacial forms. Their flourishing
WaSlliiml'ted by the zone of coastal shallow water where many solitary and colonial forms
could live,

SOLITARY RUGOSE CORALS AND ALGAE
IN THE UPPER CARBONIFEROUS OF ORLAHOMA, U. S. A.

Patrick K. Sutherland

(Norman, Oklahoma)

In the Lower Pennsylvanian Morrow Formation of north-eastern Okla-
homa, a single horizon (Lower Westphalian) of the colonial rugose coral
Lithostrotionella is developed on a carbonate mud-stone surface
representing an apparent shallow water, backreef facies on a broad marine
shelf located on the northern margin of the Ouachita Geosyncline. The
Lithostrotionella colonies, all in growth positions, are up to four feet
in diameter and occur in scattered clusters composed of several closely
spaced colonies. Distances between clusters vary from a few feet to seve-
ral hundred feet. These clusters provided microenvironments for great
numbers of solitary corals only in the absence of algae and where the clus-
ters are enveloped and overlain by calcareous shale. In these cases, many
solitary coralsare attached in growth positions to the margins of the colonies.
Few solitary corals occur in the open areas between Lithostrotionella clus-
ters. However, where the colonial corals are enveloped by algal limestone
nodules and layers (composed most commonly of the genus Archaeolitho-
phyllum), solitary corals are absent or very uncommon. The development
of algae around the colonies may have prevented the survival of those ru-
gose larvae which settled to the bottom in those areas as well as contri-
buted to the extinction of the colonies themselves.
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OJHHOUYHBIE HROPAJUIBI RUGOSA I BOOOPOCJN
B BEPXHEM KRAPBOHE ORJIAXOMBbI, CIOA

II. K. CATEPJIEH]]
(ITopyan, Okaazoma)

PE3KOME

B HmkHeneHcnianBaHckoil ¢opmamin Moppoy Ha ceBepo-BocToKe OKJIaXOMB Ha
liapboHaTHO-aPrIJIINTOBON IIOBEPXHOCTII PA3BIT eIHCTBeHULIT TOPN30HT (HIGKHIET Bect-
(am) c womommampuBMII Kopasiami Lithostrotionella. TIoBepXHOCTD NIpeICTABIISET IBHYIO
MeJKOBOJHYI 3ajrepndoByio ¢amio Ha IIIPOKOM MODCKOM MIedbde, pacHoJO:KeHHOM
B CeBepHOIT OKOHEeYHOCTII T'eOCHHKJIHAJI Yadulra.

Kousommn Lithostrotionella nMeroT gnamerp 10 4 ¢yTos. OHII BCTpeyaoTcs B Biljle pac-
CeARNLIX CKOIJIeNI, COCTOAMNX N3 HeCKO.THKIIX MJIOTHO COMKNYTHIX XOJoHiit. PaccTosunsa
MERIY CHOIUIEHNAMI KoJeOIITCA OT HeCKOJBKIX 10 coTeH ¢yToB. Onm obecrednBaioT
mm_Focq)epy 1J51 GOJILIIOTO YIIC/a OANINOYHEIX KOPAJJIOB TOJLKO HPH OTCYTCTBINI BOJOPO-
¢Iell 11 TaM, TJe CKOMJIEHHS OKPY:KeHBI Il IIePEeKPHITH JI3BECTKOBBIM CaamnmeM. B atux cay-
daAX MIOTle OAIHOYHBIE KOPAJJIbl NPIKPeNIAITCA K KpasMm KoJouii. Ha OTKpHITHIX
YUa¢TKaX MeswAay CKoldenusMmi Lithostrotionella BcTpeuaeTess 1c6OJBINOC WICIO OIHOY-
HBIX| Kopa/noB. Ho TaM, I'me KoJoHIadLHbe KOPAJJIbl NOKPHITH BOJOPOCJERBIMII II3BECTKO-
BIICTBIMIT KOHKPeLMAMII If CJOAMII (COCTOSLIIIMII B OCHOBHOM 113 lipefcTaBuTedeii A rchaeo-
lithaphyllum) onwuil09HbIe KOPAJJIB OTCYTCTBYIOT I BCTPCHAIOTCs KpaiiHe penko. Passi-
THe BOJOpOCTeii BOKPYI KOJOHINI, BepOATHO, IOMENIAJ]0 BBIKNBALIID JNYIIHOK PYyro3 II
cno¢o6CTBOBAMO BEIMIIPAHINO CAMMX KOJOHIII.

9KOJIOTMYECKUE OCOBEHHOCTH H YCJIOBUA
CYIIECTBOBAHHA KROPA.1JIOB
B PAHHEKAMEHHOYI'O.IbHOM BACCEVMHE TATAPUN

M. C. AasT™Mapk
(Byeyavua)

Paspes HIZKHEKaMEHHOYTOJbHLX oraoxenuii Tarapun (puc. 1) oxapak-
TépM3oBaH 0OTaTHIM M Pa3HOOOPA3HHIM KOMILIEKCOM Kopaimos (77 Bujos
xeTeTux, TaOyJAT M TeTPaKopaJJoB, NPUHAMIEKANIX 20 poAaM I 15 ce-
meiicTBam). B mpeamaraemoil craThe cojiepsRaTcsA pesysabTATHl OKOJIOTHIECKO-
ro aBanusa, IPeJNpHHATOTO C ILEeJbl0 BOCCO3JaHHA YCJOBHil CYyNleCTBOBAHUSA
KOpaJJIoB Ha NpHMepe paHHeKaMeHHOYToJbHOTO maaTtdopmenHoro OGacceiina,
sdHuMaBuiero teppuropuro Tatapim.

H3BecTHO, UTO KOpasbl, ABIAACH OEHTOHHBIMH OPTaHM3MaMH, «00JafaoT
qpesBLIUaiiHON NIACTHYHOCTHIO, O0€3TPAaHHTHONl CNOCOOHOCTHIO H3MEHATHCH,
BapbiipoBaTh, NpucnocabauBaThes K TpeboBauuaM OKpyrkawmeil cpean»
(Axopnen, 1956). Pasmmunnie dakTopsl cpefnl (xapakTep TpyHTa, THCTOTa
I colleHOCTh BOJ, rayOuHa Oacceiima, cTeleHb adpaiii M T. J.) BIUAT Ha
MopQosoruo wopasmos. HauGosee mocTymeH H3yd9eHHIO XapaKrtep TPYHTa,
KOTOPBIH COXpaHIUICA B BH/JE MOPOALI, 3aKITA0Imeil ocTaTKH OPraHH3MOB
n apasomeiica, mo caosam H. H. fIkosaesa (1956, ctp. 21), «kyckom oka-
MEHEJOTO MOPCKOTO [HAa, HAa KOTOPOM POCIH KOPAJJLI».

Ilo oTHomeHHI0O K XapaKTepy IpyHTa ! Bce KopaJuanl, o0UTaBIIe B pPaH-
HeKaMeRHOYTOIbHOM Mope, 3aHmMaBlieM Tepputopuio Tarapum, MoryT OnITh

13 ocuoBy onpejesieHiss TPyHTa I0J0eHa Be;1H9ila HePaCTBOPIIMOTO OCTATKA I10-
poasl.  Ilpi 5ToM TAIIHIICTO-II3BeCTKOBBIE TPYHTHI HPeACTaBIeHb MepresAaMil (HCPacTBOPI-
MbBIT ogTator 30—609). TAMHNCTBIMII 3BeCTHAKAMI (11, 0.-=10—30%), cJ1a00 TIIIHICTHIMII
m2gectisikaMn (1. 0.=5—109%): M3eeCTKOBEHIE TPYLTHl — I3BECTHHIKAMII I BTOPIYHBIMII

moJoMETAMII (M. O. MeHee D9%).
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Puc. 1. IRoI0OrHYCCKAs! RadolKa paspesa HILKHero Kapboua (cxsastama 13 flaannnncriolf
H10IA ).

1—XeTeTHOBl, 2 — TaOyJAThl BETBUCThIC; 3 — TETPAKOPAJINIbI OMMHOUHBbIC 0e3 eceBOif CTPYKTVDHI, 4 —

TETPAKOPAJJdbl OQMHOYHBIE C OCeBOIf CTPYKTYPOIl; 5§ — TeTpakopaillbl KOJOHUAJIbHbIE BETBUCTBIE, 6 —

TEeTPAKOPaJJIbl KOJIOHMAIIBHBIE MAaCCHBHBIC; 7 — HM3BECTHAKH; 8 — MOJOMHTHI;, 9 — IMIHCTBIC U3BECTHKHY,
10 — runcel; 11 — a"UrUApPUTHI, 12 — MeCYaHUKH; I3 — aJeBPOJITH, 14 — aprHJJIHTHI.



pa3feneHsl Ha [IBe 9KoJorudeckme rpynmne: 1) Kopamamst — obmraTenu Tiiu-
HHETO-I3BECTKOBHIX TPYHTOB M 2) YHCTHIX N3BECTKOBLIX T'PYHTOB.

[ToMuMo xapakTepa rpyHTa H3ydajuch M Apyrue NpH3HAKH, HMeIOmine
DKOJOrndecKoe 3HadYeHIe: CHCTeMaTHYecKIti coctaB coolmecTBa (Hammume
TeX UM WHBIX POJAOB, TPYII, BHJOB); KOJHYECTBEHHLIE COOTHOUIEHHS 3Je-
MeHTOB B coobmecTBe (mpeobiajgaHiie TPYII, ceMeiicTB, POAOB, BIIOB); 0CO-
@eHuocTu BHentHeil GopMbl (Haaudue OMMHOYHLIX UM KOJOHHAJLHHIX (opMm,
a ¢pefu MOCJEHHX — BHJOB C BETBHCTLIMH HJIHM MaCCHBHBIMH KOJOHHUAMI,
YagToTa COEMIHHTENHbHBIX 00pasoBaHMil, CjeJbl MPUKPEIJIeHIs, HapacTaHHA
u T.1.); pasMepsl oco0eil, BXOAAMUX B c000mECTBO; 0COOEHHOCTH BHYTpeH-
Her'o CTPOEHHsI: a) TOJIMHA CKEeJEeTHHIX 9JIEeMEHTOB (BHEIIHEIl CTeHKIH, oce-
BOil KOJOHHBI WM CTOJOMKA, CENTAJbHLIX MEperopojok u T. ;A.), 0) ocobeH-
HOGTH CTPOEHHS OCEBOil 30HBI (HANUYHE WJIH OTCYTCTBHE CTOJNOHKA I oce-
BOIl KOJIOHHBI, X pasMepbl, CJIO;KHOCTDL IJIM MPOCTOTA OCEBOil KOJOHHBI),
B) [xapakTep H CTemeHb pa3BUTHA [IUCCENHMEHTOB; COOTHOLICHHE BUJOB C
TPACTHIM U CJOKHBLIM YCTPOICTBOM CKeJIeTa; CONYTCTBYIOIIIE OPraHHU3Mbl.

Ha ocHoBe 0000mmeHns mepevncieHHBIX NPH3HAKOB [€JAal0TCSA BLIBOJBI
00 VCJIOBHAX CYIIECTBOBAHHMA COOOIIECTB KOPAJNJOB B ONpele;IeHHBIX 30HAX
MOPA UM Ha OTAEJIbHLIX ydJacTKaX JHA.

[Tpesrae weM mepeiiTin K XapaKTepUCTHKE COOOIIECTB, CJEAYeT BBLIACHITD,
HaCKOJIbKO ICKOMaeMble TIpynnupoBKu (TadoleHo3s) KOpalsloB MOLYT OTpa-
#waTh HEKOTJa CYIecTBOBaBIIHE COOOMECTBA KUBLIX OpPraHusMoB (GuOIEHO-
3p1), Ocobennoctit TadoEeHO30B — COXPAHHOCTH MaTepuaja, OTCyTCTBUE Clie-
0B COPTHPOBKH H /UJIHTEJbHOH TPAHCIOPTHPOBKHU, CIEAbl NPUKpPeIJIeHIs
H T, I. — YKasplBal0T Ha TO, 9T0 B OOJBIIMHCTBE CJydaeB KOpalJbl 3aXopo-
HAINCL B Tmpejejax cBoero Omotoma. PaGoTraMu MHOrHMX mHcclefoBaTedeit,
B toM uucie C. B. Marcumosoii (1950) u A. A. Komxoronosa (1940), uzyuas-
DIMMII DKOJOTHIO OpPraHM3MOB Ha IICKOMMaeMOM W COBPEMEHHOM MaTepilale,
TI0OKa3aHo, 9TO IOCMEPTHLII NePEeHOC JOHHBIX OPraHNU3MOB He JaeT CylecTBeH-
HOPD MCKajkeHus OMOIeH03a M «ICKOoMaeMble C000mecTBa ABIATCH HaJek-
HBIM [OKasaTejeM CBOIICTB TOro ydYacTKa JpeBHero OacceiiHa, rje Mbl HX
serpedaem» (Makcumosa, 1950, crp. 97). Takum oGpasom, omiceiBaeMoie
coobmecTBa KopaxnoB OymeM paccMaTpHBaTh KaK COCTaBHYI0 dacTb Ha-
J1e06HOLEeH030B, BKJIIOYABLUINX JAPYyTHe OpraHuaMol. DymeM yciaoBHO HCIOJb-
30BaTh TEPMHH «accolmUMaliisag KOpajloB» BMECTO «mMajeo0iomenos». Accolia-
Ui KOPAJIJIOB XapaKTepH3YIT olpeelleHHbIe OHOTONBI 1 Ha3BaHBI 10 Haubo-
Jee| THIHMYHOMY TaKCOHY.

HKopanasr nepsoii skomornveckoii rpynmnet (ta6ia. 1) o0HapysKeHsl B Tyib-
crkoM ropusonte. OHi obutanu B 30He NpHOPE;KHOIO MEJIKOBOJAbS ¢ Heyc-
TOIYIBBIM PE;KIMOM M TOBLIIIEHHBIM CO/IEPKAHUEM B B0/ B3BELIEHHOTO IJII-
HMCTOTO MaTepuaja. I'MHHHCTBII MaTepHals, OYEBIIHO, OKA3aJICsA PellalomIM
H onpeereHnn crnerudmaeckoro obiKka aToil rpymnmnn Kopassuos. Hogebanus
CO@p:KaHUA ero B Boje 00yCIOBUIN pasjesieHile TPYIIbl Ha TPH acCOHAI[HH
Hopaanos: a) Lithostrotion 6e3 muccenumentos; 6) Lithostrotion co caabo
Pa3BUTBHIMH AuccenuMentaMmu; B) Lithostrotion ¢ Xopoulo pas3BUTHLIMII [HC-
cenumMentamn (cM. rtabi. 1, pue. 2).

Accounaunsn Lithostrotion 6e3 muccenumenutoB coctout u3 10 Bugos,
OTHOCAMMXCA K TpeM pojam i aByM cemeiictBam. Cpeaun JHTOCTPOLHOHOB
TpeodaaganT BUAK ¢ MaJeHLKUM JHaMEeTPOM KOpaJIMTOB 0e3 MIICCeNUMEHTOB
¢ TOHKHM crosiOukoM. Epnumunpie Bumpt poga Diphyphyllum xapakrtepusy-
I0TCH OTCYTCTBHEM [ICCENNMMEHTOB M CJaObiM pas3BHTHEM CENTAJbHOrO amma-
para. Hopanasl npiypodeHs! K H3BECTKOBLIM MEprejiiM, B KOTOPBLIX Cpe/lHee
ColeprKaHIe HepacTBOPUMOro ocratka cocrtaBasger 50—689%. Accouumarui
COMYTCTBYIOT Bofiopoci, dopaMuuudepsl, Opaxiononsl 1 OCTPAKOLI.

{BegrocTs 1 omHOOOpa3ie BHAOBOTO cocTaBa, abcodiOTHOe HpeobiaamaHue
BIJI0B C IIPOCTLIM YCTPOIlCTBOM CKeJjieTa 0e3 MICCeNUMEHTOB I COCTAaB MOPOJ
VKa3blBalOT Ha HeOJaronpusTHbIE YCJIOBUA OOHTAaHHA JaHHOI accolmamin
KOpPAJIJIOB, Hpu4eM oTceuBaomuM ¢GaKTOpOM ABJIAJOCH YpesMepHoe obuine
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Tabamma 1

Pacnpemescnne xopaanoB mepBoil 3KO/IOTIYCCKOI TPY MBI
B Tyanckom Gacceiine

TIpudneika ¢
METICBORB
ITonona
Bux 20 L ;
== = o EEE
A s | »
Syringopora gracilis (K ¢ v &) et &
S. ramulosa G o bdf, @ (%)
S. mongolica \' e n. a
S, ogigantea T hom <. o
S. sp. ® ® e
Thecostegites infunclibuli ferus (T =¢ hern.) o)
Amplezizaphrentis cnidskilleni (1 d w. et Thaime) o
Lithostrotion junccum (F1ewm.) o )
L. junceum junccum (F1em.) @
L. rossicuie Stuck. ) @
L. alf. rossicum Stuck. - ®
L. volkorae 1) o hr. ™
L. volkovae tenwicolumnielata. subsp. nov. . )
L. scoticum 1111} o ™ ®
L. carspitesum (M art.) 3 S
L. proliferum (T homs. ¢ Nich.) e
L. affine (Mauvt.) -
L. basaltifcrme (P hill) &
Diphyphyllum simplex robusta, <ub<p. uov. o
D. magnum AlLmark )
D. gracileM ¢ Coy & )
D. vermiculare (St uck.) 8
D. fasciculatum Mc¢ Covy D

TAMHACTOrO0 MaTepiana. AHad3 9KOJOTHMYECKIX IIPI3HAKOB TO3BOJIsET
npejimoJararb 0 CYMECTBOBAHII KOpAJJIOB B 30HE OPHOPE/KHOrO MEIRO-
BOJBSA, Ha YYacTKaX [JHA CO 3HAYHTEJIBHLIM COAepsKaHICM B BOAe [TIHII-
CThiIX YacTHIL.

Acconmanun Lithostrotion co cai0o pasBHTBIMH jHCCEMHMEHTAMH (UICI0
paitos He Oonee jisy¥) Briw4aer 10 BIOB, OTHOCANIIIXCA K UeTHIPEM pojaM
I TpeM cemelicTBaM. 3/0Ch, Kak 11 B IpeAbAymeil, JOMIHIPYIIeEe TOJ0/Ke-
Hile 3amiMaeT pojit Lithosirotior (5(3% ot oburero dicJja BIIOB B TaHHOIL acco-
a1 60%  er ofuero wodinkeeTBa 3K3CMTITSAPOB).

Has acconuaitiil XapskTepHO HPHCYTCTBHE EWJ0B ¢ HECKOJBKO GOJDIIIIM
anaMerpoM ropastron: Syringopora gigentea I'ho m s, Lithostrotion caes-
pitosum (M a v t in), Diphyphyllum gracile M ¢ C o y. OrauunresbE0l 0cO-
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GeHHOCTLIO ce  ABJACTCA eJlil-
niwsrocts BigtoB  Lithostrotion
0¢3 JIICCeNmIMCHTOB 1 ipeodJia-
JI@HIe BW/JOB C OJHIM-JBYMS
pRIaMu JicceniMeHToB.  Kpo-
ME Toro, orMevaeTcs HOpUCYT-
cisue wiyop Lithostrotion c¢
pAnaMit JiccemniMeHToB Oolee o
ABYX. Kopaaau accommammu B 707 [2le
ofHApY:KCHBI B TIMHICTHIX e
HBBCCTHARAX, CpeHee COTeP- gy, 2 Cyerematiieckiii coctan KOPAadI0B 10 ac-
ARaHge HepacTBOPHMOTO ocTaT- COILTIAILENY  NEePBOIL  DROJOCHICCKOTT  TPYIIBL.
Ka B  KOTOPBIX COCTABIAET 1 — 1adVisAThl BETBICTHIE; 2 — PYrO3bl ONHMHOYHBIE, 3 —
13,66 % . 3rect, mie 0TMEAIOTER 5" Pasputm mhcocmmeRTANTY 5 — Lithosirolion ¢ Xo-
oraTki opanimiigep, Gpa-  poue pmm miccomenan 8 bieireion ¢ e
X@omoJ{ 11 OCTpaKo/d. NMMCHTOB; 8 — Diphyphyllum ¢ oHecenumentamu. Ocrasib-

| OGHLHOCTI) cicreMaTnyec- npie obosnadenws cuM. B Tada. 1.

KOro cocraBa JaHHOIl acCOLII-
allitin M mpenlymeil yRaspiBaeT Ha CXO/CTBO YCJOBHI CYU[CCTBOBAHIUA KO-
padnnos. OgHako TaklHe 2KOJOTHYECKHC O0COOGHHOCTII  paccMaTpiBacMoil
accoIaiig — OTHOCHTEJNbHO 0oJibillee  pasHooOpasiie  CICTEMaTIYeCKOTo
cacTaBa, YBCJIYCHIIC YICJIAa BIJIOB ¢ 0o0Jee CJanykHbIM YCTPOIHCTBOM CKele-
T4, a Takyke COCTaB MOPOJ — MOKa3biBAlOT, YTO YCJIOBUA NS KOpaJjaoB Obi-
aif Gonee 0aarompuUATHBIMIL B CBA3M ¢ 1X o0ntalieM Ha ydYacTKaxX mpudpesk-
HO-MEJIKOBG/IHOI 30HB € MEHLIINM HpPHBHOCOM TEPPULCHHOrO MaTeplala.
| Accomumanus Lithostroiion ¢ Xopowo pa3snThiMII J{ccenIMenTamMn (Y1cao
pHaoB Goaee asyx) coctout 13 11 BigoB, OTHOCHLIIXCS 18 YeTbIpeM pojaM
i | tpem cemelicteaM. OcHOBHOIT (OH accolamitd COCTABISIOT BIJIBI pojia
Lithostrotion (oxkomo 759% ot obGmero uucsa Bifos 11 00% oT odwmero Koui-
4eCTBa DK3EMILISPOB). SHAUUTEJILHO YCTYHAOT IOCIITHUM 1IPeJICTaBIITe ] Il
poaa Diphyphyllum. Epunuuast Syringopora mongolica (Ve n.) u Ample-
zizaphrentis enniskilleni (E d w. et H.). Hocaemgmuii Buji sBAsieTcs emitH-
CTBCHHBIM Tpe/CTaBITeNeM OJIHOYHLIX KOPalLTOB B TYJBCKOM cooOliecTBe
i iMeeT HeGoablie pasMepbl ocodeil (Bricota 6—8 em mpir quanmeTpe o 3 ci).
Ocrannabie KopaJabl KodoHHadbHbe. [osabninHcTBO X 00Jaj[aeT BeTBHCTOIL
dopmoil KoigoHIII, HO IIMETCsA BIFILI ¢ BCTBHMCTO-MACCHBHOIT W MacCUBHOIL
dopmoii. lasg  accommaimii XapakTepHO 1peodJaJaHiie BIOB CO CPCJIHIIM
I [DOJLUIIM JMAMETPOM KOpAaJdoB € PAJAMI JHCCCITNMEHTOB Oojee IBYX,
XO0pOII0 pa3BITHIM CCOTATBHBIM ammapatoM I TOJCThIM cTonrGurkoM. Otoau-
TreaLHoll 0COOEHHOCTBIO ABJIAETCA TMOJHOC OTCYTCTBUC BIIOB pojgos Litho-
strotion w Diphyphyllium 6e3 nuccenumentoB. [Ipuypouena acconnamis K cia-
OOFMTUHIICTHLIM HABCCTHAKAM, B KOTOPBLIX CPCE/LHEC CO/epskaHKNe HepacTBOPIIMO-
rol ocratka pasHo 7.80%. RopaamaMm conmyTeTBYT Bogopoc.Iir, ¢opaMIiHII-
depor, Opaxionob, OCTPAKOJLBI.

- CucreMaTHYeCKuil cocTaB accolMallil XapaKTCpU3yeTes pasBlTHEM Bu-
JIOB €O €030 YCTPGeHHBIM cKedeToM. Hamiuuwe serBHCTO-MacCIBHBIX I Mac-
CUBHLIX KOJIOHi JITOCTPOILIIOHOE ¢ XOPOi0 PasBITOIl 30HO JUCCCTIIMEHTOB
1L TOJCTLIM CTOJOHKOM I COCTAB MOPOXK TMO3BOJHIOT PACCMATPHBATDL YCIIOBIA
00TAHIA KOpAJIIOB accolnaililil Kak Ooxee OmaroipuHATHBIC, 9eM Ha ydacT-
Kax JHa TPHOpeskHO-MeIKOBOHOIl 30HBI ¢ YMCPEHHBIM TOCTYTJEHIeM Tep-
PHI'CHHOTO MaTeplana.

RopanmaMit BTopoil 9KoJorimyeckoil rpyiipl oXapakTepit3oBaHa 00Jb-
1M4a yacThL paspesa (Kil3eJa9BCKIL, MIiIXaiiioBchuii, BCHEBCKILl, TapyccKIiil,
CTEUICBCKITIT 11 MpPOTBHHCKHIT ropusoHTol). B coctas aToil rpynmnul BX0IAT
aegsth accomnauuii: 1) Cyethoclisia, 2) Sychnoelasma, 3) Syringopora, 4) Pa-
lagosmilia, 5) Dibunophyllum, 6) Corwenia, 7) maccupHmX Lonsdaleia,
8) IBetBucToiX Lonsdeleia, 9) Chaetetes. Bee onnm mpuypoueHsl K 30He yma-
JEHHOTO OT CYIUII MEJKOBOAbs C MOJABIGKHBLIMIL BojlaMH, 00Jajalou i Hop-
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MaJbHBIM Ta30BBIM H COJIEBLIM
pe/RIMOM H JHIIEHHBIMH Tep-
pPUTeHHOH MYTH.

W3 nepeuncieHHbx acco-
nuanuii  oJflHOBpEMeHHOEe CYy-
eCTBOBAHHE TPEX MEePBLIX CBS-
3aHO C KH3€JIOBCKHUM BpEeMeHEeM.
Acconanii KopaJjioB Kuse-
JOBCKOT'0 MOpA OTpaskaloT pas-
HooOpasie B pacnpejeeHii
OT/JeNbHLIX (AKTOPOB CpeJIbl
B OJTHO Il TO 7K€ BpeMs B Ipejie-
Jax epuHoro Bomoema. Pac-
CMOTPHM  3TH  aCCOIIAIlHH
1| M (raba. 2, puc. 3).

m\ , Accomnanus  Cyathocli-

| l— sia xapaKTepusyeTcs pasHool-
' pasueM KopaJjlioB, OTHOCSIHX-
ca kK 23 Bugam u 9 popam.
B nee BxogaT npemcraBuTenn
JABYX KPYNHLIX TAKCOHOMHYEC-
KX rpynn — 1abyJsar o Ter-
pakopamioB. B cocrase Terpa-
KOpaJlJIOB TOMIHHPYIOIee Mo-
Puc. 2. CucreMarmiecknii coctaB KopPaJlJoOB noeHie sanuMaer pog Cyatho-
10 ACCOHATIIAM BTOPOIl HKOJOTNYECKOiT TPy, clisia (okomo 70% Bcex 9K-

1 — xeteTuabl; 2 — TalbVIATH BeTBHUCTHIC,; 3 — TAOYIATH 3EeMILIAPOB TeéTpaKopaJlJIoB ) .

MacCHBHBIE, 4 — TETPAKOPAJIbl OOMHOYHBIE ©€3 O0CeBOit
CTPYKTYDBI;, § — TETPAKOPaJLJjibl ONMHOYHBIE C OCEBOil CTPYK- HpeﬂCTaBHTeJII/I pofa SyChnoe'

TYPOif; 6 — TeTparopaJulbl KOJIOHMAJIbHblE BETBUCTBHIC; 7 — lasma MeHee MHOI'OYHUCJEeHHDI
TeTpaiiopaiabl KOJOHHNAJbLHBIC MACCHBHbBIE. Accounamm
KODAm10B: a — Cyathoclisia, © — Sychnoelasma; 6 — I COCTABJIAIT 0K01015 9. Poant

Syringopora;, & — Palaeosmilia; 6 — Dibunophyllum; e — PR .
Corwenia;  oic — maccupHble Lonsdaleia; 3 — BETBECTBIX Caninia u Keyserlmgophyllum

Lonsdaleia; u — Chaeteles. npeJiCTaBJIeHDI eJNHUYHLIMH
' BIJIJaMH, KOJHYECTBO OK3EMII-
JIAPOB  KOTOpPLIX oueHb Mado (okoso 159%). Cpemu rocmojcTBYIOMIIIX
3pech Kausnoduiimmg mnpeobiagarT ocoli, HMeomue BoicoTy 5—6 cM mpu
nuamerpe 1,5—2 cMm. Kopaaaot Cyathoclisia coniseptum (Keys.) u Si-
phonophyllia cylindrica S ¢ o n 1. umeror Goabuine pa3mepsl (Beicota 8—12 ¢m
npu guaMerpe 4—95 ¢M). Y MHOIHX BHIOB OOMIbLHBI OTJIOKEHUS CTEPEOIIa3Mbl.
Cpeau Tabynsar nmpeobGaajgaioT BUJLL ¢ BeTBHCTOH $OpMOIl KOJOHUIL, AJIA KO-
TOPLIX XapaKTepHBI JacThle COeJUHUTEJbHbIe oOpasoBaHus. HKpome Toro,
oTrMedaercsi npucytcrBie MaccuBHbIX (Michelinia) u  MHKPYCTHPYIOIHX
(Aulopora) xkomoHUIA.

Y OGoapuIHMHCTBA 9K3EMILISIPOB OTMEYaeTcsi HAaPYUIEHHOCTDL I 3HAYIl-
TeJbHAas MOTEePTOCTL SmHTEeKH. KpoMe TOro, B OT/[ENbHBIX CIydasaXx HaOmoaa-
JICh JOBOJIbHO MIMPOKHE PyOLbl MPUKPEIJIEHUS U CJEJAbl IepeBOopavduBaHILs
KopamioB. [lpuypodensl Kopaiisl dame K CIyCTKOBO-BOJOPOCJEBLIM pPasHO-
CTAM OPTaHOTeHHO-00JOMOYHBIX H3BECTHSKOB. JTOil accoLHalli COMYTCTBYIOT
dopamitHirdepol, BOLOPOCTIL, OPAaXHONOALI, OCTPAKOALI Il KPHHOHEH.

Accomirzinsn Sychnoelasma upejctaBieHa HCKIYHTEIbLHO TeTpaKopasl-
JaMu, OTHOCSIUMUCS K 9 BHJaM 4eTbIpex poOjloB I YeTbipex cemeiicTB. B ko-
JI9eCTBEHHOM OTHOWweHKkH mnpeobmagaer Sychnoelasma konincki (Edw. et
H aime) (okomo 40% ot KomudgectBa Bcex GopM acconuaryim). 3HATHTEIHHO
yerynmator emy Kanunnn (169%). M3 mpepcrasurtenmeii poma Cyathoclisia no-
munnpyior C. modavense (S alé e), C. tataricum A1t m ar k. Egunmnansi-
MU 3K3eMILUIApaMu npejctaBiaeHsl Cyathoclisia coniseptum (K e y s.) u Keyser-
lingophyllum sp.

Bce kopasant ogunounsie. OTjauduresbHas 0CO0EHHOCTH acCCOUMALME —
npeobsaaganue Meakux ¢GopM. ITO BLIpAyKaeTCsi He TOJBLKO B IPHCYTCTBHE
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Taganma 2
Pacnpepenenne KopakloB BTOPOil 9K0JOrMYeCcKoii rpymnisr B IkuzenoBekoM (accejine

YpajneHHOE OT CYIIM
MCJIKOBOIBE

Bun
YyacTkn OHa

A | B B

Michelinia tenuisepta Phill.
Syringopora capillacea L. u d w.
S.laff. capillacea L ud w.
S.|conferta (K eys.)

S. gracilis (K eys.)

S. reticulata Goldf.

S.l distans (Fisch.)

0000 00
o

§J weiningensis C h i
S.| ramulosa Goldf.
S. afl. ramulosa Goldf.

e o
0 00

S mongolica V e n.

8. osp.

Chia johi L'in

Aulopora sp.

Caninia cornucopiae M ic h.
C. sp.

Siphonophyllia cylindrica Scoul.

Keyserlingophyllum obliquum (K eys.)
KA. sp.

Zuphrentites parallelus (Carr.)

(5 I+

Sychnoelasma konincki M. Edw. el Haim o)
S. aff. konincki (Ed w. et Haime)

S. sp.

Cuyathoclisia modavense (S al é e)

d. tataricum Altmark

0. coniseptum (K eys.)

Cyathoclisia sp.

9906060
90009

BIJIOB, caMuX 1o ce0e MEJKOpOCJIbIX, HO W B MaJbiX pasdmepax ocoGeil Tex
BHJIOB, cpeJHsAS BeJUYNHA KOTOPHLIX OOLITHO Ooublue (Caninia, Keyserlin-
gophyllum, Cyathoclisia). Tpeobaanaiot ocobu Sychnoelasma sricoroit 1,5—2 cM
npu guamerpe 6—8 mm.

Jlisi MHOTMX KOPAaJUIOB TUIIMYHO YTOJIEHHe cKejeTHLix dieMenToB. Ilo
XapaKTepy BHYTPEHHETo CTPOEHHUA B COCTAB acCCONMAMM BXOJAT BH/LI C MPOC-
THIM ycTpoiicTBOM CKejieTa 0e3 oceBOil CTPYKTYpel H ¢ Oonee CJIOMHDIM —
€ oceBHIMH 00pa30oBaHUAMM M ¢ AuccenuMeHTaMu. Ecau mo 4ucay BHJOB 3TH
[IBe TPYNNB HAXOAATCA NPUMEPHO B PABHEIX COOTHOUIEHUAX (CM. puc. 3), TO
110 KOJHMYeCTBY JK3eMILIApPOB IpeobmaajganT ¢opmsl 6e3 oceBoll CTPYKTYPHI.
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[Tpuypodensl Kopaldabl K PasiduMyHLIM PAa3HOCTSAM OPraHOIe€HHO-00J0MOYHBIX
I13BECTHAKOB, TPEHMYIECTBEHHO CI'YCTKOBO-BOJ0opociaeBo-GopaMuHudepoBoil
trekctypel. CoBMeCTHO ¢ KopadJaMil BCTpedaloTcsi BoAopocsil, dopamitHiide-
pol, OpaXuomojibl, PeKO OCTPAaKOALl M TacTPOIOMLL

OO0uiHOCTE CIICTEMAaTHIECKOTO CcOCTaBa JAHHOII accolMalIli ¢ TNpeabLly-
meil yKasbiBaeT Ha CXOJHble YCJOBHA cYyIiecTBOBaHUA KopauaaoB. OjHako
PAR DKOJOTHUECKIX 0co0eHHOCTell KOpaJJoB paccMaTpIBacMoil accoLtalii il
(mpeobaaganie Medkux ¢opm, Oojee yMepellHOoe YTOJI[EHIE CKEJCTHLIX DJIC-
MEHTOB) CBIJETCILCTBYIOT O HEKOTOpPOIl clelniuIHocT ycJaoBuil oburaHisd.
ITo-Bumunony, Kopalasl accouuauun Sychnoelasma pacmojaraiich B
HECKONIbKO  yrayOJdeHHBIX HIIIAX Ha (oHe MNPUIOTHATHIX  YYaCTKOB
MOPCKOTO JHA.

Accomnamust Syringopora ornidaerca 0eHOCTHIO 1t 0lHOOOpasiieM BU-
JUBOTO COCTaBa, BRJIIOYAIONET0 HEMHOTOYIICJIEHHBIX mpejicTaBireseil Tady1arT,
OTHOCAIMXCA K ORHOMY poay Syringopora (cM. taba. 2, puc. 3). B xo.au-
9ecTBEHHOM OTHoLIeHI mpeobragaoT aa Buga — S. ramulosa u S. reti-
culata, Ha MO0 KOTOPBIX mpuxojuTtcs okosao 409% Bcex BIIOB accoLHaIlil.
Meakostaenctoie Bupant (S. capillacea L ud w. u S. conferta (K ey s.) coc-
T4aBIAIOT okKoJo 13%. OcrangbHple BIAB HpeACTaBIeHL HeOOJDLIIIM KO-
qecTBOM aK3eMmIsapoB. C TouKu 3peHIist GopMuLl pocTa accoLIallisi COCTOIT
HCKIIOUNTEIbHO 113 KOJOHHAJBHBIX KopaJsoB, T. e. Ta0yasar. OHU mpeacTaB-
JIEHDI TOJABKO BETBICTHLIMH KOJOHIAMU (cM. puc. 3). ¥ 0oabiluHCTBA KOI0-
Hiil KopadauTtol c¢idabo M30THYTH, MOYTH IIPSIMBIE €O ¢JIad0 YTOJMIIEHHBIMI(
CTEHKAMII H ¢ OYeHDL PeJKIIMI COeJIHITEILHLIMI 00pasoBaHnAMi. HoJdoHuH
MeJKOSYeNCTHX BHJIOB HMeJII MaJieHpKie pasMepbl. Heckoabko 0oJbuImx
pasMepoB JOCTHIAJI KOJOHIM BIJIOB CO CpPeAHIM ;iiiamMerpoM sigeek. Creaer
CHPIIHTOIIOpP XapaKTepI3yeTcs IOYTIl IIOJHBIM OTCYTCTBIIEM ILIII OYeHb He-
3HAUHTEJILHLIM Pa3BITIEM CeNnTaJbHBIX HImmoB. Kopaaasl oObdHO 1ipHYpPO-
TeHB K OPraHoreHHO-00JOMOYHBIM II3BECTHSKAM MEJKOAETPUTOBOI CTPYKTY-
pol. Berpewatoress xopanant BMecTe ¢ dopamiuniudepaMi, OpaXmomogaMu i
0CTPAKOJaMH.

OnHooOpasiie cHCTEMATIUECKOTO COCTaBa, BKIOYAIOMIEr0 TOJLKO BETBILC-
TBIe KOJOHIII CHPIHTOMOP € OYeHDL PEJKIMH COeJHHITEALHBIMI o0pasoBa-
HISAMI I ¢a00 PasBUTLIM CeITAJLHLIM allapaToM, TOHKOCTEHHOCTH KOpal-
J0B 11 0COOEHHOCTH CTPYKTYPBI IOPOJA YKa3bBalOT Ha crelidiudeckyo obcra-
HOBKY o0HTaHIA accoluanun Syringopora B yCIOBHAX OTHOCHTEILHO Yrayo-
JeHHLIX, 3aTHIIHBIX YYacTKOB MOPCKOro [HA.

HecneoBanus mokasadi, 9To B pacHpocTpaHeHUH accoLalliii Kiize-
JOBCKUX KOpAJ0JOB BLIABJIsAETCA oOmpejeseHHas 30HaldbHocTh. MoskHO Hame-
THTL JBe 30HB (Ouortomsr), puc. 4, a. OfHa M3 HIUX — 3TO 30HA PA3BIUTH:
acconnanuiit — Cyathoclisia u Sychnoelasma, npuyposeHHBIX K OTHOCIHTENLHO
NPUIOAHATHIM ydacTKaM JHa. OHa oXBaThbiBaeT 3HAYHTEJLHLIE 1IPOCTPAHCTBA
10;RHOT0 KymoJda Tarapckoro cBofa, IpocieskKiBasch B BIjie INIPOKoil moj-
KOB00OPa3HOIil MONOCH, oKaliMJsAoIell 30HY pasBUTHsA accolualiy Syringo-
pora, KopalJbl KOTopoil o0uTadi Ha OTHOCHTEJNLHO YriayOJeHHLIX ydacTKaX
AHa. Jlpyras 3oHa mpocie:kHBaeTCs B OCHOBHOM II0 L@HTPAJDLHBIM I I0/KHBIM
maomaaaM PoMauiKkiHcKoro Mectoposkaenus it no wory CymauHckoil miomam.

JKOJOTHYECKIIT aHAII3 KOPaJJI0OB PacCMOTPEHHBLIX TpeX acCoL{alliii
CBH/IETeJLCTBYCT, UTO majieopedbed Ki3eJoBCKoro OacceiiHa HMeJ Xapak-
Tep, YyHAcJeJOBAaHHLII oT mo3fHedpaHCKOro BpeMeHU. JTO MHOATBEp;KAaeT
COBINAJCHIIE B 00X depTaX, ¢ OTHOII CTOPOHLI, 30H pas3BUTUA Ho3AHePpaH-
crux OmorepmoB (cM. puc. 4, 6) u 30H passutius accounauuii Cyathoclisia
n Sychnoelasma KuzenoBCKIX KOpAJJIOB, ¢ APYroil, 30H pacipocTpaHeHIIs
Me;ROIOrepMHBIX yYacTKOB H 30HBI pasBUTIs accolualiu Syringopora.

OcradpHble accolalliill  KOpaJIoB BTOPOIl 9KOJOIHYECKOil I'pYNIbL,
a umenno Palaeosmilia, Dibunophyllum, Corwenia, maccusunX Lonsdaleia,
BerBieToX Lonsdaleia u Chaetetes, oTpaskasi onpe/ieieHHbIe I3MEHEHIs yCJI0-
BHIl cpejbl, XapaKTepusylT KasKgas B OTAEJbHOCTH MOCJIEN0BAaTeJILHLIE
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3TANBI B HCTOPHH paHHEKaMeH-
HOYTOJIBHONO0 MOPSA: COOTBETCT-
BeHHO aJeKCUHCKHIT, MIXaiilo-
BCHuIl, BEeHEBCKUII, TapYCCKIIII,
cTeneBCKHIl M NPOTBIHCKIIL
B rabn. 3 mpeacrasieH BIL10-
BOII cocTaB accolarii.
Husxe npuBonsaTcsa ocHOB-
HEIE DKOJIOTHYEeCKHEe LIPH3HAKIL
Hanbojee BasKHLIX cHCTeMaTIi-
YeeKUX TPYNI KOPaJJoB.
XeTeTuapl IpICYTCTBYIOT
TOJABKO B acconualpax BTO-
poil 9KoJOrudecKoll Ipymmn,
e OHH He OTJIMJalTCA pas-
HoaOpasieM 11 11X J0JIS He 0CO-
6enno Benura (ot 10 po 25 %,
cM.| puc. 3). Haubosiee MHOrO-
YCJIeHHL 1 pasHoOpasHBl OHIL
B dcconMamuAaXx TapyccKoro
NPATBHHCIKOIO FOPHU30HTOB. Xe-
TeTHbl, oOuTaBlINe B paHHe-
KaMEeHHOYTOJbHOM Oacceiine
Tatapuu, omTiMgamTCA OTCYT-
¢TBIIEM BH/OB C IIJIAaCTHHYATOI
dopmoii mosunuakos. Bee ux
BW/IBI ObLIU cTeHodaIMAIbHBIE Puc, 4. Cxemil 301151010 PaclPOCTPAHEH s acco-
n obuTanu B 30He yAaJeHHOrO UHAII KIT3eN0BCIIX 10pajiion (a) 1 Hospuedpan-
OT 4y Il MEIKOBOAbA Ha ydacT- ciix Ororepmon (6) B upejiesax l):Ruoro Kyrrosa

I 3 Tarapcroro cBoja.
KaX C UHTCHCHBHOM MOJBMK- 1 — rpanuusl TaTtACCP; 2 — rpannubl KaMcko-KuHenbCKoM

HOCTHIO BOJ, JHUIIEHIbIX Tep- CHCTEMBI nporu6oB; 3 — rpaHMUIBI SOH: Mecmgaxomne_ﬂyie
o acconManuyM KU3EJIOBCKUX KOpasjos: ¢ — Cyathoclisia;
PUTEHHOM MYTIL. 5 — Sychnoelasma; 6 — Syringopora. 30HBI pacnpocTpaHe-
Tabymats ¢ BerBHCTOM Jp O, A o eto” yrayorontse. - Bonm
(I)op,Mof{ KOJIOHU I 06Hapy;;qe_ pacmpocTpareHUA: A —noanu.cd]paﬂcxux 6uorepMoB;
B — MeKOMOrepMHBIX Y4YacTKOB, B — pasMbiBA IIO3[HE=
HBI A IOUTH BO BCeX accoiua- (paHCKX OHOrepMOB.
oUAX (0T 9eTHIpeX BU/OB B Iep-
BOIi 9KoJ0rHYecKoii Trpymmne 10 1eBATH—B0 BTopoii). Q61T a1 OHI B MEJKOBO-
BLIX 30HaX Mopell, npeJNo9uTas Bce e 30Hy yAaJeHHOTO 0T CYIIH MeJIKOBOAbA
(oxoi0 80% Bcex BuI0B TabydAT OBIIO CBA3AHO CO BTOPOil YKOJOTHYECKOi
rpynmoii).

Ha wmaTepuane us xusesnoBckoro 0acceiiHa ycTaHOBJEHO, UTO HA OTHO-
CHTEJIbHO NPUMOJHATLIX ydacrkaX AHa OoJiee pazHooOpasHble BETBHCTLIE Ta-
OyaATH OOHTANH cOBMECTHO ¢ OJMHOYHLIMH TeTpaKopajaaMiu. B To ke Bpems
yrayOneHHble 3aTHIIHLIE YYACTKH J[HA 3aCeIANNCh HCKJIIOYHTEJLHO BeT-
BHCTLIMH Ta0ynATaMu (cM. puc. 3).

| Tabynater ¢ mMaccuBHoii dopMoii KoJOHHIT IpeJcTaBIEHB OJHAM BHIOM
Midhelinia B accounanuu Cyathoclisia. Ou o0uTajn JUUIb HA OTHOCHTEILHO
NPUIIOAHATLIX yd9acTKaX JHA 30HLI YAAJEHHOTO OT CYILIII MeJKOBO/bA.

OpuHoYHEIE TeTpaKOpaJJIbl BCTpedaloTcsa B 00eHX HKOJOLHIECKHX Ipym-
pax. AO0comioTHOe GoabluMHCTBO BHA0B (okosno 90%) cBAsaHO ¢ accomma-
HusMA BTOPOI 9KoJOrHdYecKoit rpynmnel (comepswamme ux or 45 mo 1009%,
€M, | puc. 3). HckmodnTenbHO ONMHOYHBIME TeTparkopajlaMi IpeiicTaBieHa
accounauns Sychnoelasma. IloaHocTbio OTCYTCTBOBAAM OHH B accoIlHalldu
Syringopora. B cocraB neppoii 9KoJOrmuecioil rpynIe BXOAUT JHIIb OXHH
Bup| Amplexizaphrentis enniskilleni (Edw. et H.). Tor U 06uTaT B 30-
He NpnOpe:KHOTO MeNROBOAbA, OCTAJbHLIE BHAL OJHMHOYNBIX TEeTPAKOPATIOB
CeTIIIICh B 30HE yAalleHHOrO OT CYUIIl MeJKOBOJAbs Ha pasjUYHLIX ydacTKax
Aina| 0e3 TPHBHOCA TePPHTEHHOTO MaTepuana.
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Ta6aama 3

Pacnpenenenne KopalioB BTOPOii 3KO0JOrn4YecKoii rpymnimst
B mMo3jHeBn3eiicko-HaMIOpcKoM Oacceiine

YaalleHHOC OT CYOIUA
MeJIKOROIbC

Bun H3BCcCTHAKI
¥ BTOPMYHBIC OIIOMHUTRI

I‘ll['El}-h‘l.’i "
: T2 [s [+ s [

-3

Chaetetes tikhii S o k.
Ch. (Boswellia) boswelli 11 er. &

Ch. (Boswellia) heritschi S o k.

Ch. sp. 0|9

Moskovia elabugensis Altmark, sp. nov. 9

Syringopora ramulosa G o1d f.

S. sp.

Palaecosmilia murchisoni Edw. et Haime

P. murchisoni murchisoni Edw. et Haime

P. murchisoni stutchburyi Ed w. et Haime

006 060

P. sp.
Kizilia concavitabulata D e gt. o
Clisiophyllum sp.
Dibunophyllum turbinatum (Mc Covy) @

D. rvaughani Salée

D. ex. gr. vaughani Salée
D. sp.

o0 o069

Aulophyllum fungites (F1lem.) -]
A. aff. fungites (F1cem.)

@

Koninckophyllum interruptum Thoms. et Nich.
Gangamophyllum dobroljuborae A 1t m a r k, sp. nov.
G. <p.

Carcinophyllum ex gr. lonsdaleiforme Salé e
Lithostrotion junceum (F1em.)

L. rossicum Stuck.

Dipkyphyllum lateseptatum (M c Coy) o)
Lonsdaleia singularis D obr, 9
L. scharonovi Altmark, sp. nov. 9
L. arctica Gorsky | BN
L. multiseptata D o b r. ®

L. crassigemmata 1) obr.

L. taveli Altmark




Oxonuanmne taba 3

: CIERE LR
L. taveli taveli Altmark [+ . ]
L. taveli robusta Altmark " ]

L. &p. (BeTBHCTAS) ® ® O
L. kp. A (MaccuBHasi) [ )

L. kubcrassiconus crassiconus M ¢ Coy 19

Cofwentia Sp. 3

Komonnanpnele TeTpakopaJasl ¢ BeTBICTOH ¢opmoil rogommit mnad:Tio-
AaloTcsa B obenx arosormueckux rpymmax. I[lonmmocTeio oTcyTcTBOBaNHM OHII
B aCCOLIIAIIISAX KIIBEJOBCKOTO TOPIIBOHTA, OTHOCSIIIIXCS KO BTOPOIl 3KOJIO-
rugeciioii rpynme. B ocTambnpix accolmamisix 3TOH rpYIIEL X J0JsS COCTa-
Bujia 10—30% (ca. pue. 3). B accommamusax mepBoil 5KOJOTIUECIO TPY NI
BETBIICTHIC TETPAKOPAJJIbl MpeCTABICHbl HCKIIUITENbHO JITOCTPOIIIOHIIIA-
wmir, cocraBasiomuni 60—80% cocraBa accoruamm (cam. pic. 2). Boabmns-
CTBO BIJIOB JHTOCTPOLIOHI 001Tajo B 30He MNpIOPE;KHOrO MEJKOBOIbA
¢ HEYCTOIYIBBIM PEFKIIMOM 1l NPIIBHOCOM TJIIICTOr0 Matepuaiga. Ha yua-
CTEAX C MEHBIIIM COMGP;KaHIIeM B BOJE TPJIIHIICTOTO MaTepnaja obmTaan
NPEIIMYIIECTBEHHO BIJIBI C XOPOIIO PA3BIITBIMII JHCCENIIMEHTAMI II CTOJO6I-
roM. Ha cocegniux yvacTkax, rje HOCTYILIEHUE TJIIHIICTOrO MaTepuajga Obuio
fojlee IHTEICIIBHBIM, Hpeobiaai BIAB €O €Ja00 Pas3BITBIMII IIICCEIIIMEY-
TAMII; I, HAKOHEI, TMa yYacTKaX ¢ HAuOOJbIIIIM COMlepsRaHIIeM B BOMe TJHHII-
CTHIX YaCTIII OOITAJII TIaBHBIM 00pa3oM BB 6e3 AICCEMIMEHTOB 11 co ci1abo
PasBHTHIM CTOJOIKOM.

HosmoHnma:sbHbIE TETPAKOPAJIB ¢ MACCHBHOII GopMOIl KOJOHII HpICYT-
CTBYIOT TOJIBKO B TpeX acCOUIAIIIAX, B KOTOPBIX IIX COJepskaHile COCTaBJseT
tonbko 9—10% (cm. pue. 2, 3). It Kopaasl o0HTAAN B OOGCIHX MEIKOBOJI-
ILIX 30HAX, MPEAMOYHTAs YYACTKI CKJIOHOB MEJKOBOAbA, TJe MOCTYI.ICIIe
[JIMHIICTOTO MaTepiiajia OBLI0 He3HAYHTEJIBHBIM ILII OTCYTCTBOBAJO.
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ECOLOGICALL FEATURES
AND CONDITIONS OF CORALS EXISTENCE
IN THE EARLY CARBONIFEROUS BASIN OF TATARIA

M. S. ALTMARK
(Bugulma)

SUMMARY

All the Corals inhabiting the Early Carhoniferous sea once embracing the Tatar
aréa can be subdivided into two ecological groups based on their relation to substrate:
1.{Corals of muddy-calcareous substrate, and 2. Corals of pure calcareous substrate.
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Corals of the first ecological group eccur in (he Tula horizon. They lived in the
zone of coastal shallow waler with unstable regime and high concentrations of suspended
muddy matter in the water. This latter factor of the environment hecame the mosl impor-
tant in specialization of this coral group. Differentiation ol this group inlo separate coral
assemblages to a high degree is due to fluctuation in this environmental factor. The fol-
lowing three coral assemblages were distinguisheil: 1) Lithostroticn without dissepiments,
2) Lithostrotion with poorly developed dissepiments, 3) Lithostrotion with dissepiments
well developed.

The corals of the second ecological group occur in the greater part of the section
(Kizel, Mikhailov, Venev, Tarussa, Steshev and Protvin horizons). Nine assemiblages
are in Lhis group: Cyathoclisia, Sychnoelasma, Syringopora, Palaeosniilia, £2ibunophyllum,
Corwenia, massive lonsdaleia, dendroid Lonsdaleia and Chaetetes. All Lhese assemblages
are confined (o shallow water areas which were distant trom land, with agitative waler
of normal gas and salt regime and lacking terrigenous mud,

Among the enumerated assemblages the [irst (hree correspond (o Kizel age. The co-
ral assemblages of the Kizel sea reflects variability of environment al the same time
within the limits of one united aquatlerium.

As a result a certain zonation can be followed from the studies of distribution of
the described Kizel coral assemblages.

The first zone is the one of Cyathoclisia and Sychnoelasma assemblages with occu-
rences confined to relatively uplifted parts of the sea-bed. It embraces mnost of the sout-
hern dome of the Tatar arch extending as a broad belt of herse-shoe shape. This zone was
marginal to the second zone that consists of the Syringopora assemblage, which inhabited

relatively deep parts of the sea-bed.
The assumption that paleorelief in the Kizel basin had continued since l.ate Fras-

pian time is based upon ecologic analysis of these three coral assemblages.

IRO.JIOI TYECRUE
RJIACCU®OURAIIIN CRJIEPARTNH N

E. B. Rpachor

(Baadusocmok)

B cBoux paborax P. @. T'ekkep (1968, 1970) BeicTymua ¢ mpe/ijiosKeHIeM
0 TOCTAHOBKE HCCIEMOBAHMII II0 DKOJOTHYECKOIl CHCTeMaTHKe OpTaHH3MOB
re0JIOTHYECKOr0 IMPOULIOro, KOTOPOe BeChbMa IIePCIEKTHBHO B CBA3H ¢ H3Y-
9eHHEeM YCJOBHH H o0pasa ;KH3HH Me3030IiCKHX M KailHO30IICKHX MaJpero-
pPOBHIX Kopai1oB rpynmsl Scleractinia. I[as smydiiero moHHMaHHS CYOIHOCTH
9BOJIIOIIMN CKJIEPAaKTHHHIl, paccMaTpHBABLIElCSA JHIIL B MOP(OJOTHIECKOM
acmekTe, HEoOXOJIIMO NpHBIEKATL AAHHBIE MO DKOTEHE3y JTHX KOPaJJIOB.
IToy skorenesoM, Bcaenq sa JI. Il laBuramBuau (1948), monumaercs mporecc
pPasBHTHs DKOJOTHYECKHUX CBOHCTB H OTHOLIEHHH MEKAY Pa3JNYHBIMH OpTra-
HH3MaMH, ¢ OJHOIl CTOPOHHI, H cpejloil — ¢ Jpyroii.

JKoJIOTHYECKIe KJIacCHPHUKAIIN CHCTEMAaTHKH aJalTallHil CKJepaKTHHMIL,
BHIpA3HUBLIEliCsI B pasfeleHHH HBIHe ;KUBYMUX I ICKomaeMbX ¢opM Ha rep-
MaTumHbe U arepmatunabie rpynns (Vaughan and Wells, 1943; Wells, 1956;
Peitman, 1964, 1965; u ap.), mocTpoeHs! TJIaBHHIM 00pasoM IO HX CIOCOOHOCTH
CTpoUTL pudbl. ITH aBTOPH OTMEYAJH TaK;Ke, 4TO [JIABHOE OTJHYHNE arep-
MATHIHBIX KOPAJJIoOB OT FepMATHIHBIX 3aKJII0YaeTcsi B TOM, 4YTO IepBhie HE
cojepskaT B CBOeM Teje (B 3HJ0epMe) OMHOKJIETOYHBIE BOMOPOCIH 300KCAH-
Tesusl. CHMOHO3 TepMAaTHOHBIX KOPAJIJIOB ¢ 300KCAHTEJJIAMH BECHMa TECHBII
U CJO;KUJICS, BH/MMO, B OYeHDL OTJajJeHHbIe BpeMeHa. Horma m kKak aTo mpo-
ngourto? CoXpaHHINChL JH Kakme-iHb60 JOCTOBepHBIE IPH3HAKH MOSBJIEHHS
Takoro cum6uosa B mckomaeMoM MaTepuaie? Uro mpejcraBasioT coboii 6HOTH-
9eCKHe CBA3H KOPAJJIOB C APYTHMH MHOTOYHCJIEHHBIMI O0HTATeJsMH I CTPOH-
TexAMH PHQOBBIX COOPY:KEHHII H KaKas II0CJe/0BaTeILHOCTL B IOSBICHHI
9THX cBs3eii?

Ha sru m jpyrume Bompochl MO;KHO MOJYYHTL Hpe/BAPHTENLHBI OTBET
C YydYeToM THIOTe3bl O HA/OPTAHH3MEHHBIX YPOBHSX HHTETPAILMH KH3HI,
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LoTppas MONY4HIa CBOE PA3BHTHE B yieHHH O GHOreoleH03aX H B HX CHCTEM-
moM mogenupoBanuu (Cykawes, 1940, 1967; Paduc, 1970).

Tepmun «OnoreoneHos3» AjaA 0003HATEHHS eHHCTBA OMOTHIECKHX M abmo-
THUeCKUIX KoMmoHeHTOoB manamadra mpemnoxua B. H. Cywxaues (1940), pas-
pa6bTmBaBunm OCHOBBI B3aHMOCBs3eil Omonenosa i Gmorona B cBere reofo-
mapkn, OfHAKO KOpPAaJIOBEIT pHd (paBHO H IpOCTas OPTaHOTEHHAS IIOCT-
Poiika — Gmorepm I GIOCTPOM) BNOJHE OTBeYaeT OIpe/eleHIio Guoreore-
HO33, KaK KOHKpPETHAs COBOKYIHOCTb (PAKTOPOB OHMOTHYECKOro H abHoTHYIe-
CKOFO TpOIICXOKJeHHA, OJHOBPEMEHHO B3aNMOJelCTBYIOMUX Ha I3BECTHOM
TIpOTAIKEeHILL MOPCKOT0 fiHa I HaxoiAmeiicss HaJ HIM TOJIOH BOJBHI

ECprhTypa OHoreocHO3a KOpasiioporo puga — KOHCOPIAH i CHHY3HH.
Buoreonenos kopammoBoro puda MOKHO pACIJEHITH Jia pPsAJ BJIEMEHTOB,
HAUMEHbIIIMH M3 KOTOPLIX MOKHO CYHTATL KOHCOPIMH M CHHY3HIL. Kon-
cepilus, no JI. T'. Pamenckomy (1952), — 2T0 COBOKYIHOCTI PA3HOPOHBIX Opra-
HI3MOB, B3aHMOJEHCTBYOIMHX Me;KAy co0oil B mpouecce cBoeil KU3HeAeATeNb-
moctit. B. B. Masunr (1966), ycramoBuBmuii, 9T0 meHTpaJLHHIM BHAOM 6HO-
reoije1no3a Mo;keT OBITH TOJBKO aBTOTPodHOE H He dIHPHTHOE pacTeHue,
oKajajcsi mpaB M B cjydae KOPaJUIOBBIX pupoB, OHOTreoleH03 KOTOPHIX HE
chorl Ob1 obOpasoBaThcsi 0€3 300KCAHTEJI-9HJOCUMOMOHTOB CKJEPAKTHHMAIL.
]3111[-1 CKJICDAKTHHHII, CBsI3aHHBIE C 300KCAHTEJJIaMH HEeIoCcpeACTBEHHO, 00pa-
3yi0T HepBLIi KOHUEHTDP CHCTeMbl KOHCOPLHiT B ee rpadiyecKoM BHIparKeHMII
(Cl\i. pucyHok). PasnoobOpasnas undayHa u ¢aopa (cBepiasmue TryORH,
“ppHI, BOJAOPOCIH, MOJJIIOCKH U Jp.), HapasUTHPYHMIle HAa CKJIePAKTHHHAX
I OTHOCAM[CCS K KOMMEHCAJICTaM, COCTABJSIOT BTOPOIl MO BpeMeHH IOsIBJe-
HITS |KOHIICHTD 3Toil cucreMbl. HakoHem, TpeTHil KOHIEHTP QOPMHPYIOT 3II-
OmodTe-pudomo0sl; cpell HUX HaunbOoJblolee 3HAUEHHE IIPHHATIEKUT CKJe-
PARTHHUAM, MojmocKaM n dopamunudepam. CTabUIbHOCTH BO3HHKIIEN CHC-
TeMK KOoHCOpUHil ofecrmednBaeTcsi MHIMEBBIMH I MeTaGOJMIECKHMH CBSA3SMH,
M)pome dopMupyoT OYHKIHOHAIbHbBIE 0COOEHHOCTH BHJOB, YYaCTBYIOIMHX
B| IOTOKe DHEPTHH, IpoxofsmeM depe3 Bclo cucremy (Rezneat, 1970). B cme-
TeMe KOHCOPIII, II0 CYIECTBY, HAaOJMI0JaeTcsi MOCJef0BaTeJIbHOE YCJIOsKHE-
HITe |9HEPTeTHYECKOi CTPYKTYpPH piidoBoro GIHOreoleHn3a, HATAJI0 KOTOPOMY
HDIKUT cHMOMO3 300KCAHTEJN U CKJIepaKTHHHIL. B HacTosmee Bpemsa om
CTaJI[ HACTOJBKO TECHBIM, YTO CYMeCTBOBaHIIe 0JHOT0 CHMOHOHTA 0e3 Jpyroro
Kiukerca HeBo3Mo;kHBIM. Onmnako ombitamn (Yonge, Nicholls, 1931) moxka-
3aHO, 9TO repMaTHIIHbE KOPAJABl IPH OOHJIHN 300IJIAHKTOHA XOPOMIO JKUBYT
B|TemnoTe u 6Ge3 sookcantess. I. Topo, H. Topo (Goreau, 1959, 1960), T. I'o-
po, H. Topo u ap. (1968, 1970) cucremarudeckn ocBobosknanu M anicina areo-
lata |(L'in n.) or 300KCAaHTEJNJ H COAep/KaJH KOPAJNINTH B TeMHOTe 0e3

|

CucremMa ROHCOPHMHA M CHEY3MH B rpadMveckoM BL{Pa;KeHHH

a — KOHCOpHHH: 3 — 300KCaHTeJJbi; II — KOpaJJIOBhle  NOJHIH,
UI — OpPraHA3MH-AHKBAJIAHHACTH, O — SNAOHOHTHI; 6 — CHHY3HH:
PO — prdoBuit octpoB, PII — pmdosoe npmbpeskne, PJI — prdoBas
naryna, 3P — 3aprd, GP — cob6crsenso pad, ITP — npeapnd, PM —
nepenoBoe padosoe uemcononbe (Ha3BaHmAa cEHY3mii 10 Hennson, 1950).
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ymepba a8 uX KuU3HeAeATedbHOCTH. OHU TaKKe IOKas3ajiH, 49T0 300KCaH-
TeJUIBl MOTYT OKas3blBaTh o0Iee CTUMYJUpYomee [eiicTBHe Ha MeTab0JHM3M
CBOMX X0351eB, BO3MOJKHO, OIIOCPEJICTBOBAHHO, T. €. Yepe3 BUTAMUHBl MU
rOPMOHOTO/100HbIE BeMmEeCTBa, KOTOPBIE B MaJioOM KOJHYECTBE BHIIEJISITCS
BOMIOPOCISIMH M caMH 110 cefe He MMEIT CYIMECTBEHHOTO 3HAYEHUsS B MHTa-
HUM II0JHIIOB.

Hcnonbsys paguoaktusubie uzoronsl C!4 m C1% T. u H. T'opo (T. Goreau
and N. Goreau, 1959, 1960) paspaboTanum MeToH, NO3BOJAMHUI H3MEPUTH
pocT ckexera kopaainoB Manicina areolata (L in n.). Ilpm aTtoMm okasamocs,
9T0 CKOPOCTh KaJbUMQUKALMU B KOJOHUAX, COJEpKAIUX 300KCAHTEIIH,
B 30 pas Boiie, yeM y dopMm 0e3 300KcaHTe . ITO MOKA3BIBAET, 9T0 300KCAH-
TeJIIBI-CUMOUOHTHl SIBJISIOTCS HeoObIYaiiHO MelICTBEHHBIMU YCKOPUTENSAMHU pOC-
Ta CKEJNeTHBIX MOCTPOEK KOpaJJOBLIX IMOJHMIIOB, 9eM M pacKpblBaeTCs rJaB-
HHIil MeXaHusM o6pasoBaHMs KopaJioBeiX pudos. B oroil cBssu HeoxugaH-
HOe mojTBeps/jenne moaydaer tTouka spenus H. H. fAxosmesa (1911), cuuras-
mero, 4TO0 B Iajeo30e He CYMeCTBOBAJO COOCTBEHHO KOpPAJINOBHIX pHQOB,
XOTsI MOCJeHMe W OOMTalUd HAa MEIKOBO/Ibe.

C BHeJpeHHeM B 9HIOJEePMY IIOJHIIOB 300KCAHTEJJI CBS3BIBAETCH [esi-
TEJPHOCTh KalukoOiacT. V3BecThBBIIeAIOMEEe KIETKH, 110/, KOTOPBIMU Ha-
XOMAT CBOEe MPHUCTAHUINE 300KCAHTEJIB, IIOJYYal0T (ojiee MOIIHBIE BO3MOK-
HOCTH [Js1 dopMUpoBaHMA KpucTajauueckux ¢udp um3 kapOoHaTa KaJbLU,
9eM KJeTKM, [OJl KOTOPHIMH 300KCAHTEJJI HeT.

IKCIepUMEHTAIbHO [O0Ka3aHO, 4TO /I HEKOTOPHIX KOpAaJJjioB NpHCYT-
CTBHE MJIM OTCYTCTBHE 300KCAHTEJI SIBIsIETCH CTOIIKMM HACJIEJCTBEHHBIM IIPH3-
nakoM (Gacques, 1970). IlosromMy cralio oueBHUIHBIM, 4TO CUCTeMa MeTabo-
IUYecKUX B3aMMOCBs3eil 300KCAHTENJ U U3BECTHBHIJEJAIOMUX KIETOK COB-
peMeHHBIX PUPOBBIX CKIepakTHHUII cHopMUpoBalach B MpOLECCe JIUTEIBHOIO
reoJIOrMIECKOT0 BpPEeMeHH; 9TOT IIPOLECC OTPASUICS B CTEIeHH pa3BUTH
CenTalbHBIX II0p Yy CKiaepakTuuuil. Paspurue ormenpHbIX rpynmn pudocTpoa-
MUX CKJIEPAKTUHUII, HAYMHAS ¢ TpHaca (BpeMEeHU IOSIBJIEHUs MepBBIX HCTHH-
HO KOpaJlIoBHIX pUQOB), COMPOBOKIAIOCH yCHIeHUEM CUMO1I03a X ¢ 300KCAH-
TejnaMu. B 9710 ke BpeMs MOSIBHJIUCH Cped HUX (OPMBI ¢ eJUHHYNBIMH T0-
pamu. B iope, manpumep, ucKIouuTenbHO mopucThiMu Obliu Microsolenidae
u Latomeandriidae, a B coBpeMeHHYI0 31m0XYy 3Ta poib nepemaa K Poritidae,
ocHOBHHIM pHudocTpouTenssM m3 Fungiida. Otmernm, 9To cenTajdbHble HOPHI
(sa uckaouenuem Calesiylis u eme OZHOrO-ABYX pOJ0OB) OTCYTCTBOBAJIU
y pyros. Takum o0pasom, AuHaMHKa MOSBIEHUS CENTAJbHBHIX HOp B (HIO-
resese OT/JEJbHBIX TAKCOHOB CKJIEDAKTHUHMII, BEPOATHO, OTpakaeT MAMHAMHKY
CTAHOBJIEHUsI CUMOMOHTHYECKUX CBsi3ell KOpPaJJIOB U 300KCAHTENJ. OJTOT BHI-
BOJ] IpeBapUTENbHBIH M [0Ji3keH OBITH IIPOBEPEH MNPAMBIM CONOCTaBJIEHUEM
TonorpaguueCKUX TIIAHOB paclpefleJeHUsT 300KCAHTENI B BHI0/EPME COB-
pPEMEHHBIX FepMaTUIHBIX CKJIEPaKTHHUIl M COOTBETCTBYIOIEro pacIpeeseHusI
BHYTpHCENTAaJbHBIX mop. Ilpm mocTaTouno NOJIHOM HX COBIAJEHHH BOIIPOC
OKajKkeTCs pelleHHbIM. i

Ilpu ycraHoBIeHMHM B BKOJOTHYECKUX KiIacCUPUKALUAX TepMATHIHBIX
CKIIepaKTHHUII paHra u MecTa ¢auuii I HeHOTHYeCKHX TpPYNINHPOBOK oOpra-
HU3MOB, OOMTAlOMUX BMecTe C MOJHUIaMH, HEOOXOAMMO BBIIeIATh CHHY3UU.
IMox cunysusmu B. H. Cyraues (1964) momummasn cTpyKTypHble 4acTd OuO-
TeoleH030B, Kayklas M3 KOTOPHIX XapaKTepH3yeTcsi 0COOBIM COCTaBOM ILIH
CBOIICTBAMM COCTABISIOMUX €ro KOMIOHEHTOB, M UX O0COOBIMH BHYTPEHHHMH
B3aMMOBJIMAHUAMU DU COXPaHEHHM eMHCTBA OUOreoueHosa, oOI[HOCTU B3aM-
MOJIeiiCTBUsI ero KOMIOHEHTOB M oOMeHa BEIIeCTBOM M dHEeprueil MesxAy HUMU
A ero okpymenmem. CHuysmambHasi CTpPYKTypa Kopaamosoro puga B ee
HauboJyiee IOJHOM BHUIE MOKeT OBITH paccMOTpeHa Ha MpuUMepe aToJJIOB
(cM. pucyHoK, 6). OT HEHTpPAJbHOrO OCTPOBA MO HANPABIEHUI0 K OTKpPbHI-
TOMY OKeaHY Ha aTojiaX BBIJIeNATcsA cuuys3uu pudosoro npudpesxpsa (PII),
pudosoit maryusr (PJI), sapuda (3P), cobcrsenno puda (CP), wpenpuda
(ITP), mepemosoro pudosoro meiaxosombs (PM).
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HoHucopunasibHasg u cHHysHaJbHas CHCTeMBI OHOTeoIleHv30B KOPaJLTOBBIX
pudoB mpefacTaBiAT coboit KHOepHETHYCCKHE CHCTEMBl, YylIpaBiisieMble IIO0
opuanuny obpartuoit c¢Bssu. 1. . llImanbraysen (1968) mokasam, 4to Guo-
reoleHo3 IO OTHONIEHHI0 KO BCEM COCTABJIAIMHM €ro MOMYJALHAM BHJOB
BHICTyNaeT KaK yNpaBJAKIIEe yCTPOilCTBO, AelCTBYIOMee 4epe3 eCTeCTBEHHBI I
ot6op mn auddepeHnnaILHOE ydacTie ocobeil B BOCIPOU3BEIeHIH ClIeyiome-
ro nokolenus. [loaToMy »BOJNIONHA TepMATHNHHIX CKJIEPAKTHHHII He MOJKerT
fosee paccMaTpHBATHCA JHIIL C HOMOMBI0 MOpPQOTOTHMYECKUX HIH Jarke
TeHeTHYCCKUX MaHHBIX, a JUIA CBOero pacio3HaBaHHsA oOHA TpebyeT yuera
Bceil cicTeMbl B3aIMOCBA3N 9THX KOPAJJIOB ¢ APYTHMH »KIBOTHBIMI I pac-
renusimi. Ocofoe 3HAUenme IFPHAAETCs TMOABIEHHI0 CHMOHN03a 300KCAHTEJI
¢ KpyTHBIMH TaKCOHAMH CKJEPAKTHHHII OTPAJHOr0 paHra, pasHOBPEMEHHOCTI
BO3HHKHOBEHHs y HX HpeJCTaBHTeNeil CKeJeTHHIX mop. Yske B Tpuace Fun-
giida mMenu B cBoeM cocTaBe GOpMBI ¢ TTOPUCTHIM cKeaeToM. HauuHas ¢ opcKo-
T0 Tepuo,;ia, cTaju pa3BuBaThcsa Astraeoina, KoTopsle crocoOCTBOBAJH MOSIB-
JIGHHI0 TOPHCTBHIX KopaiioB, a Archaeocaeniina 1101ydHiai pa3BHTHE TOJBKO
¢ KaitHO304.

Marpuunas knaccuduramus MoppodynKIHOmATbHBIX afanTanHii n oouge-
HPHCHOCOOUTENBHOI JHBEPreHIHH B CHCTEMe CKJIEPAKTHHHIL. Y CTaHOBICHHC
CHCTEM HAaJOpraHH3MEHHLIX CBs3eil, HECOMHEHHO, OTKPLIBAeT HOBEIE BO3MOJK-
HOCTH B H3YUeHHH CKJIEpPAKTHHHII, HO, K COKaJleHHIO, 3TOT NYyTh He Bcerja
nocrynes. TpymaHo ckasaTh 4To-iubo ompejeleHHoe 0 OHOTeolleHO3aX arep-
MaTHIHbLIX ¢$OpM, AaKTHBHOE pa3BHTHE KOTOPLIX, HAYHHAs C HOPbHI, IPHBEJIO
JKHBOTHLIX, TPAAUIOHHO CYHTABIINXCSA MEJIKOBOXHLIMI, K OCBOGHHIO JajKe
abuccaapHBX rayOumH. DB aroM ciaydae mmajeodKoJory NpPHXOJUTCA ToJa-
raTocsi Ha (EHOTHN — KOHKpeTHYI ¢opMy pocTa, B KOTOPOH OTpasKalwoTcs
MopdodyHKIMOHAILHEIE  NpPHCHOCOOJEHHsT OpraHm3Ma K YCJIOBHAM OKpY-
skaromeii cpefpl. [lns cucreMbl ceMeiicTB TPHACOBBIX H IOPCKHX CKJIEpPAKTH-
Huii npe;iaraercs o6o0meHHas KiaccuHKaIus HX ¢$OpM pocTa, MOCTPOEH-
Has [0 MAaTPHYHOMY THOY, HO YUYHTHLIBAIOmMAs TaK;ke U 00menpHcmnoco0uTeIb-
HYIO JUBEPreHIlNI0 9THX APEBHEIIINX KopaaoB Me3030s (cM. Tabamny). B aToit
KiIaccHQHKAIIMH yCTaHABJHUBAeTCS TepPMATHIHBIH I arepMaTHIHBI T IHIIH;
B COCTaBe TrepMaTHIIHOI'O THIIA BbIJeJeHb KJIacChl KOHCTPYKTOPOB OCTOBA
U 3anodHHTeNeil mycToT. HasKABIl N3 MNpeJCTaBIGHHBIX B KJIACCHQIKAINI
9KOJIOTHYECKIX TAKCOHOB OOBEMNHSET IPYIIY CBOHCTBEHHLIX €My CEMeilCTB
CKIIepAaKTHHHUII; B CBOI 0Yepc/b, TAKCOH XapaKTepH3yeTcsi THOHYHGLIM  Ha-
Gopom ¢opM pocrta. OdeBHAHO, HY/KHA JMajbHeilllasg paspaboTKa  9KOJCTH-
gecKNX Kiaccudukanmii ckiaepakTuHuil. B Hux Haiigyr orpaskeHume  mopdo-
¢YHKIHOHANbIIBIE H 00MenpHCcIIocoOuTeIbHSIE afanTallHil, HO 3TO YCJIOKHHT
Hepapxuio HX DHKOJOTHYECKIX TAaKCOHOB.
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ECOLOGICAL CLASSIFICATION OF SCLERACTINIA

E. V. KRASNOV
I (Viadivostok)
i SUMMARY

Bibgeocenosis of coral reef may be subdivided into a number of elements, where
consorciag and sinusia are considered to be the smallest. We find in consorcia system the
successive complication of energetic structure in reef biogeocenosis which came into
existence when symbiosis of zooxanthelae with Scleractinia had occured. Sinusia struc-
ture of goral reef in its most complete form may be examplified by atolls (Fig. 1).

Bath these systems are considered to be cybernetic, controlled by the principle of
the fut back conneclion. The evolution of hermatypic Scleractinia can not be further
studied pnly on morphological or even genetic data basis but to be recognized it demands
the registration of all the systems of other animals and plants interrelated with these
corals. The symbiosis with zooxanthellae is stressed with respect to scleractinian large
taxa in the rank of order by the fact that the origin of skeletal porcs in their representa-
tiveg taok place at different time.

Matrix-like classification of Scleractinia families from Triassic and Jurassic is
given in the table.

REMBP NVICKUE I EJENTEPATDLI

F K. B. Kopas
(Mockea)
I

HauGonee npeBHMe ocTaTKM LeleHTepat obHapymentt B I0kuoit Adpure,
I0:kHu0ii ABcTpanmuu u B CoBerckom Corose B oTioKeHHAX ¢ BodpactoM 600—
800 mau. ;er (Sprigg, 1947; Richter, 1955; Robertson, 1962, Glaessner, 1966,
1971; Glaessner, Wade, 1966; Boxoraun, 1966; u ap.). Itu dopMsl mpexcTas-
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JIeRbI OTIIeYaTKAMH Mey30HTHBIX MATKOTEJIBIX OPTaHH3MOB, JIHOIEHHLIX CKeJeT-
HEIX 371eMeHTOB. 11x oTHOCAT K pasHeM TumaMm Coelenterata—- Hydrozoa, Proto-
medusae, Scyphozoa, Octocorallia. JluteparypHble n HamH KOJIEKIHOHHLIE Ma-
TepHAJIBI MOATBEP;KTAIOT,4TO B KeMOPIIL 3TH KJIaCCHl IPOI0JKAII CBOE Pa3BHTIeE.
B 10 ke Bpems BosHuk HOBHIl kKiacc — Hydroconozoa (Kopas, 1963), pas-
BATHE KOTOPOTO TpOCJIe;KeHO HaMH [0 Iopckoro mepmoja. Hydroconozoa
o0HApy;KeHHl B HIZKHEM KeMOpHH U cpegHekeMOpuiickux oTiaoskeHussx Coset-
croro Comwsa (l{opms, 1959, 1961, 1963), Mouroanu, B HHU;KHEM KeMOpum
Cesepuux Hopaunwep, B sanagroit Hanage, Ansicke (Handfield, 1969) u, mo-
BAJAMOMY, B HIKHeM KeMOpuu ABcTtpanuu. B oTmoskeHnsax kemOpus, JeBoHA
n KapboHAa oOTMedeHa HX mopojoobGpasymmas AesATeIbHOCTh. Duioreneru-
geckn Hydroconozoa HauGomee O6auskm K BeHIMepmimM mojkiaccaM Tetraco-
ralla u Conulata, a Taitke K coBpeMeHHBIM Scyphozoa.

Hydroconozoa — 310 opmmHOYHbIe, HpHKpeIJeHHbE HJIH CBOOOJHO mE-
pefBUTABIINECS ;KIBOTHLIE, 00JIaflaBIIe BHEIIHIM CKeJeTOM KOHHYeCcKoil
A uwiIneApnIeckoii popmul (taba. I, ¢ur. 2, 3; Taba. II, dur. 2, 4), mogoGubIE
cuadicToMaM HEKOTOPHIX coBpeMeHHBIX cuindomenys (puc. 1). B Bepxmeit
9aCcTH CKeJeTa HAXO/IJIOCh dYamKonojobHoe yraybaenue (tabm. I, ¢ur. 2,
3; ra6a. II, ¢ur. 4a), B HKHEl Moraa GeITh 060cnGieHA NPHKpENNTENbHAS
HOKKONO/J00HAsA 4YacTh, HHOTJa CO CTOJOHONOAOOHBIMI BLIPDOCTAMH HJH IIO-
pomBoii (tabm. I, ¢ur. 2). HexoTopele m3 3THX ;KHBOTHLIX NPHKPEIIAIHNCH
K cyOcTpaTy IpH IOMOMNII MSTKOTO BRIPOCTA TeJa, HPOXOJMBIIET0 4epe3 oce-
Boil abopaibHEIT KaHaJd Ha abopanbHOM KoHIe ux creixera (tabm. I, ¢ur. 2).
Crener cHapy:;KH TJIAJKHH HIH CKYJbITHPOBAHHBI KOJbIEBLIMH yTOJIIEHI-
MHA HJIH OPOJOJbHBIME cKiIagxamiu. OH MOT ObITh OJHOCJONHBIM HJIH MHOTO-
cioifHEIM. BHemnuit o6pasyeT BHemHIe CTeHKH, a BHYTPEHHMHIl, COCTaBJSIO-
muit ocHOBHY0 Maccy ckeraera (Hopas, 1963), BomoKHECTEHIT, HHOTAA CIOMCTHIIL
ann 0ecCTPYKTYPHBIL. Y HEKOTOPHIX BH/0B HHKHSA 4acThb CKeJieTa BHYTPI
OO0 JKHJIOTO IIOMEilleHHs 3amojJHeHa JHHmMenomo0HbMu cjosmu (tabm. I,
¢ur. 3). Ha crerrax wamkun (KHJI0Ii KaMepsl) MOTYT HaXOAUTHCA IIACTHHKO-
uian 3y6ueobpasHbie BLIPOCTLI, moaaepsxuBatomue msarkoe teso (Kopms, 1963),
Ha OpaJbHOM KOHIIe KOTOpOro Haxommauch pyku (ta6a. II, ¢ur. 4). ¥ Heko-
TopeiX ¢opM HaOMIOMAITCA CenTomofo0Hbe 00pasoBaHIs, paclojo;KeHne Ko-
TOPBIX 00YCJOBJHBAET ABYJNYUEBYI0 CHMMeTpHIO ;kiBoTHOro (ta6m. I, dur. 1).
Tlocmemree cxomuo y Hydroconozoa ¢ Terpakopamiamu. PasmHOoKamuCh
Hydroconozoa mpeumymecTBeHHO IOJOBHIM HyTeM ¢ obpasoBaHHEM CBOGOTHO

Puc. 1. Buewnsist popma NOJTMIOB HEKOTOPLIX COBPCMEHTTHIN CIQONeAY3.

a — Chrisaora quinquecirha (D e s o 1) (no Araccnuy n Meitepy); 6 — Aurelia aurila (1..) (no ®punMaH-
HY); 8 — Cyanea capillata (I..) (o Meitepy) (Haynios, 1961).
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Puc. 2. CrpoGunsin®ss Aurelia aurita 1.
a — BHEIIHU BUJ MIOJUNa; 6 — BHYTPEHHEE CTpPOeHMe: B K — aKTO-
uepma m mesorjyeda (6emoro 1imera), En — sHrogepma, Ga — cau-
3ucThiit cloit  9KCMOpenasl, M;--M,—MeCcTomosnoxenne Meays,
Mu—cenTanbHbpif IYCKYJN, PRK—pauajona. So—cCenTajnbHasa mepe-
roponra, Str—cenrtaasnas BopoHra (Hatschek, 1888 —1891).

nepegBHraBmuXcA JudHHOK (Tabdm. I, ¢ur. 4, 5). Jlmumekn npuxkpenaaanco
K pA43JHYHBIM JOHHBIM TIpeMeTaM, apXeolHaTaM, CKejeTayM Apyrux ocobeii
Hydfoconozoa u 1. m. (raba. I, ur. 4). Oun mmesn Tarsie aGopaiabHBI Ka-
H:1,|uepes KOTOPHIl, 0UeBHHO, BHIXOAHIAa HAPY;KYy NIpPHKpeNHTeJbHAas dacTb
msirqoro texa (ra6ua. I, ¢ur. 5; taba. II, ¢ur. 2, 3). Hexoropsie Bugsl Oblan
CHOCOOHE K HesaBepmeHHOIl MOHOMOJHAHCKOHAHON cTpoOmismuu (taba. II,
¢ur. 2). Ilocienuee HamoMmuHaeT HeKoTophix Scyphozoa (Stauromedusae)
(pucy 2).

' OcuoBupiM otamunem Hydroconozoa ot Beex kiaaccos tuma Coelente-
rata ABIsgeTCSA HaJdH9He y HUX (Y cHAAIHX GOpM) B IeHTPAJLHOIl 9acTH TeJsa
npoApabHEIX KaHatoB (Tabs. I, ¢ur. 1). OT NpomoOJLHEIX KaHAJOB y HEKOTO-
pBIX hopM OTXOAAT pajmHaibHble, OTKpHIBaBIHeCA MopaMu Hapysky (tabm. II,
¢ur.{1). ITH KaHAIB MOKHO CPAaBHATHL ¢ KaHAIaMH TacTPOBAcKYJApHOIL, cH-
cremir muaBatomux ¢opMm. Hpome toro, Hydroconozoa oramuarmrcs or Apy-
IX (oelenterata HaJMYmeM MOJOBOTO pasmHo;keHus (taba. I, ¢ur. 4; tadxa. I,
d¢ur. | 3), HecBolicTBeHHOr0 CHASAIUM (opMaM, CIOCOOHOCTHLI0 HEKOTOPHIX I3
HUX K He3aBepImIeHHOH MOHO- H TOJHAHCKOUAAAbHOIl cTpobmiasamun (tada. I,
¢ur. |2), a Tak;Ke NpHCYTCTBHEM y JHIHHOK abGopasbHOro KaHaja (tabm. I,
¢ur. 5; rada. II, ¢ur. 2, 3).

WnMeromuiics KoJJeKIHMOHHBIH MaTepHaJ H JHTCPATYpPHbIE CBEJEHHS IO-
BBOJIAIOT yCTAaHOBUTH, 4TO B mpefdeiax kiaacca Hydroconozoa mmeroTcst [Be
KpynoHele rpynme ¢opwm, obsgajgaiomie, IOMIMO CXOJHBIX TNPH3HAKOB —
BHEINHUII CKeJIeT, racTpoBacKyAsipHAas CHCTEMa, pPas3BUTHE IIOJOBHIM IIyTeM
¢ 00pazoBaHHeM MOJABH;KHOIN JHIMHKH H Jp., TAKHMH 0COOGHHOCTSAMI, KOTOpbIE
CYIIeCTBEHHO OTJMYAIOT 3TH JBe IPYyNNbl ApPyr oT Apyra. K HIOM oTHocATcA
pasHge cTpoeHHe CKejeTa (Haamdie H OTCYTCTBHE IIOpP) M TracTPOBACKYJIAP-
HO# ¢McTeMbl (OTKPBITOIT y OJHHX, T. e. coobmarmeiics ¢ BHemHeil cpejoil
€ 1IOMOMEbI0 NPOJOJLHLIX H pagHaibHBIX KAaHAJOB; MOJY3aMKHYTOl y APYTHX,
T. | e.| cooOMaromeiici TONbKO NPOJOJLHEIMH KaHAallaMil), pasHoe CTPOEHI®
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JAYAHOK H TeHAeHIdA (opM ¢ MOPHCTHIM CKeJeTOM K HesaBepmeHHOI MOHO-
A TOIAJACKOMJANLHOE CTPOOMIANAM.

CymecTBeHHas pasidia B CTPOGHAA yKAa3aHHBIX TPYII IO3BOJISIET pac-
CMaTpHBATh AX B paHre MOAKJIACCOB M YCTAHOBHTH B mpefe;sax Kiaacca Hydro-
conozoa ABa mojkiacca: Aporata — ¢opmbl ¢ OmIaTepasbHOIl W pagdadbHOII
cAMMeTpHeill HemOpHCTOr0 CKejieTa, HHOTJA € HOKKOI YeTHPeXJydeBoro
cTpoernsi, 1 Porata — dopMbl ¢ pafmadbHOCAMMETPAYHBIM CKEJETOM, C He-
3aMKHYTOHl racTpPOBACKYJISAPHOI CHCTEMOIl, COCTOAMEil M3 OCeBbIX W pagmalb-
HEIX KaHAJO0B, COOOMAKMAXCS ¢ BHEUIHeil cpeoil.
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CAMBRIAN COELENTERATES
K. B. KORDE
( Moscow)

SUMMARY

In Cambrian there appeared a new class of coelenterates — Hydroconozoa (Korde,
1965), whose development has been traced till Jurassic.

Phylogenetically Hydroconozoa are most closely to extincted Tetracoralla and
Conulata, and to recent Scyphozoa also.

Hydroconozoa are solitary organisms possessed of exoskeleton. In the upper part
of the skeleton there is a cup-like cavity and in the lower part we can observe a pedicle-
like process. The skeleton may be mono- or multi-layered. Some forms have septum-like
formations. Hydroconozoa are characterized by sexual reproduction.

Hydroconozoa distinguish from the other classes of coelenterates in having the
longitudina lcanals in the central part of the body (in attached forms) and in some there
are radial canals with pores outside (porous canals). Within Hydroconozoa we may re-
cognize two subclasses — Porata (with porous skeleton) and Aporata (with nenporous
skeleton). They are known from the Lower Cambrian of the USSR and North America,
and possibly from Australia.
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SUCCESSION OF ORDOVICIAN CORAL
AND STROMATOPOROID FAUNAS FROM
CENTRAL-WESTERN
NEW SOUTH WALES, AUSTRALIA

B. D. Webby
(Sydney)

| Introduction. Several important bodies of Ordovician limestone
have now been recognized in central-western New Southh Wales (Figs 1—2).
The Cliefden Caves Limestone (Stevens, 1950; 1952; Opik in Stevens, 1952)
and the Bowan Park Limestone (Brown, 1902) were first identified as ha-
ving an Ordovician age, but after further fossil discoveries, Stevens (1956)
established that the liegan’s Creek Limestone was also Ordovician, and the
Cargo Creck Limestone and Canomodine Limestone, Upper Ordovician or
Lower Silurian. These latter assignments were based mainly on the results of
a study of the tabulate corals from the limestones of the region by Dorothy Hill
(1957) More recently, the Reedy Creck Limestone has also proved to have
an Ordovician age (Ross, 1961), and another belt of limestone, as yet unna-
med, some 50 miles (85 km) to the west, between Parkes and Bogan Gate,
has also produced an abundant Ord0v1c1an fauna including Tetradium and
heliolitids (Packham, 1967).

The only coelenterates described prior to Hiil's (1957) study of the
tabulates were contributions by Etheridge in 1895 and 1909. Both Labechia
(Tystistroma) donnellii (now regarded as Cystistroma donnellii — see Webby,
1969 and Pickett, 1970), and Mitcheldeania (?) cribriformis (now considered
to be Tetradium cribriforme — see Hill, 1957; Webby and Semeniuk, 1971)
were described by Etheridge from the Cliefden Caves Limestone. Tetfradium
was first recorded as coming from the Cliefden Caves Limestone by Stevens
(1952) and Brown (1952).

Packham (1969) has provided a full, up-to-date account of the geology
of the Ordovician System in central western New South Wales. The region
lies entirely within the Lachlan Geosyncline, and the Ordovician limestones
are limited to association with underlying volcanics (figs 1—2). Thick and
ektensive outpourings of Lower or Middle Ordovician submarine andesi-
tic volcanics, as represented by the Cargo Andesite and Walli Andesite in
the Walh-Cargo -Molong belt, and in the belt west of Parkes, seem to have
formed rises or platforms, the Molong Rise and Parkes Platform (Packham,
1960) respectively, between intervening troughs accumulating graptolitic
deposits within the Lachlan Geosyncline. The volcanics includes andesi-
tes, minor basalts and spilites. Pillow structures have heen recorded (Smith,
1966). These volcanic piles presumably became cmergent and planated,
providing the platforms in offshore parts of the geosyncline for shallow-
water carbonate deposition (Packham, 1969). Elsewhere in the geosyncline
the Middle-Upper Ordovician deposits were predominantly quartz-rich
greywackes and graptolitic shales.
| Coral and stromatoporoid biostratigraphy. Three biostratigra-
phically  distinct coral-stromatoporoid ~ faunas (Faunas I, II
and IIl) have been recognized in the Ordovician limestones of the Walli-
Gargo-Molong belt (Molong Rise). Correlation using the scheme within
this belt has proved to be thoroughly reliable, but some doubts remain
about the complete applicability of the scheme away from the Molong Rise.
The scheme may be diagnosed as follows:

Fauna I. Distinguished by having abundant labechiids including spe-
cies of Stratodictyon, Labechiella regularis, Cystistroma donnellii, numerous
species of Tetradium, and in being resticted to the occurrence of only one ru-
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Fig. 1.— Geological map of the central part of New Stouth Wales.

gose coral, Hillophyllum priscum W e b b y. 1t includes the earliest helio-
litids, Coccoseris speleana Hill and Propora mammifera Hill .

Fauna II. Characterized by first appearance of clathrodictyids, parti-
cularly species of FEcclimadictyon, and Labechia variabilis, by abundant
heliolitids and by three species of rugose coral, two belonging to Hillophyl-
lum, and a third, the first apprarance of Palaeophyllum. Only two species
of Tetradium are known to occur.

Fauna III. Typified by first appearances of halysitids, favositids (Pa-
laeofavosites), solitary streptelasmatids and Favistina. Plasmoporella inflata
is also a diagnostic form. Only tiny fragment of one Tetradium species rep-
resented.

The distribution of coral and stromatoporoid species in the Ordovician
limestones of central-western New South Wales are shown in Tables 1—3.
It should be emphasized that systematic descriptions of the entire Ordovi-
cian coral and stromatoporoid faunas of cental-western New South Wales
are still in progress. Taxonomic studies on the stromatoporoids have virtu-
ally been completed (Webby, 1969; 1971a), and progress has been made
in describing the tabulates, principally the tetradiids and halysitids and
the rugose corals with acanthine septa (Webby and Semeniuk, 1969; 1971;
Webby, 1971b). The remaining coral fauna is presently being studied.
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The coral-stromatoporoid faunal scheme has not been established on
a strictly formal zonal basis mainly because of the particular nature of the
limestone successions. The particular faunas have only been recognized
where the limestones are sufficiently fossiliferous to contain diagnostic
corals and stromatoporoids. Consequently, as shown in fig. 2, there are
inevitable gapsbetween Faunas I and II and Faunas IT and I1I, where poorly
fossiliferous massive limestones are represented. Perhaps eventually with
slow, painstaking studies of the massive, sparsely fossiliferous units, it will
be possible to close the gaps.

The Bowan Park Limestoue contains the three coral-stromatoporoid
faunas in superposition. The Bowan Park Limestone has recently been subdi-
vided and accorded group of labechiids, Tetradium, Nyctopora, Eofletcheria,
Coccoseris and Hillophyllum is developed in the lower part of the succession
(Fauna I, see Table 1), and another large fauna is represented in the upper
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Table 1

Distribulion ef Ordovician corals and stromatoporoids in central-wes-
tern New South Wales (Fauna I)

Species

Bowan Park
I.imestone
(lower part)
Cliefden Ca-
ves Limesto-
ne (lower
nart)
Regan’s Cre-
¢k Limesto-
ne (lower
nart)

Reedy Creek
Limestone
(lower part)

Stromatoporoidea:
Pseudostylodictyon alf. poshancnse O z ak i -+
Stratodictyon ozakii W eb Dby -+
S. columare Webby
Rosenella woyuensis O z ak i
Labechiella regularis (Y abe & Sugi y-
am a)

Cystistroma donnellii Etheridge i
Alleynodictyon nicholsoni W e b by R

Tabulata:

? Lichenaria sp.
Tetradium compactum H 111 +
7. variabile Webby & Scmeniuk i

T. bowanense \Webby & Semeniuk

+
+ 1

T. cribriforme (Etheridge)
7. duplex Webby & Semeniuk
1. cruciforme Webby & Semeniuk
7. apertum Safford
T. tenueVWebby & Semeniuk
Nyctopora stevensi 11111 S L S e
Billingsaria banksi 11111
Lofletcheria sp. 2
Coccoseris speleana H il
Propora mammifera 11 i1l
? Heliolites sp.

Rugosa:
1L illophyllum priscum W ebDy I- o

part of the limestone, including clathrodictyids, Cliefdenella, Palaeophyllum
and abundant heliolitids. Packham (pers. comm., in Webby, 1969) noted
that the conodont fauna in the lower part of the Cliefden Caves Limestone
suggested an upper Porterfield? or lower Wilderness age. In terms of world
wide correlations (Table 4) this perhaps suggests an horizon just above the
Zone of Nemagraptus gracilis (possibly Upper Gisbornian). The Cliefden
Caves Limestone is succeeded by the graptolitic shales of the Malonulli
Formation. Moors (1970) has determined the graptolites in the Melongulli
Formation and assigned them to the Zone of Dicranograptus hians i. e.,
Upper Eastonian. This zone corresponds to the European Zone of D. clin-
gani (Table 4). The formation contains lenses of limestone breccia which
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Table 2

Distribution of Ordovician corals and stromaloporoids in central-western New
South Wales (Fauna II)

Species

(at Eurimbu-

la)

Bowan Park
Reedy Creck
Limestont

F}l. romaloporoidea:
Cystostroma cliefdenense \WW e b by - --
Pseudastyledictyon incquale W eb by

Labcchia variabilis Y abe and Sugiy-
amna L A
Cliefdenella etheridgei W e b by
Clathrodictyon alf. mammillatum
(Schmidt) 3 +
C. ef. microundulatum Nestor -
Llcelimadictyon amzassensis (K lrallima) ! - S f= +

Ji. nestori Wehby e ; k.

Tabulala:
?Lichenaria sp. +
Tetradium cribriforme (. Lheridge) 4 - F
T. sp. + +
Nyctopora stevensi 11111 €L
Lofletcheria gracilis 11111 +
i dSiph + +

Aulopora sp.

-
¥
t

Coccoseris sp.

+
<{

Palaeoporites serratus 11111

Propora bowanensis 11111 S

P. sp. + + + +
Plasmoporella sp. SR =0k
Heliolites digitalis 11111 o P e 4

Rugosa:

Palaeophyllum sp. A + 1 =l
Hillophyllum priscum Webby + | =
Hillophyllum sp. -+ Ak

contain species of Favistina and Palaeofavosites, characteristic representa-
tives of Fauna III. There seems little doubt that these breccias resulted from
slumping of material from adjacent carbonate platforms into the deeper-
water shale environment, and that they are virtually contemporaneous
with tlie shales, thus establishing the age of Fauna III as Upper Eastonian.
Renewed andesitic vulcanism provided a substantial part of the succeeding
Angullong Tuff. It iscomposed of tuffs, andesites, status by Semeniuk (1970).
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Table 3

Distribution of Ordovician corals and stromaloporoids in central-
western New South Wales (Fauna III)

Species

Cargo Creek
(Iimestone breccia)

Bowan Park
Limestone
(upper part)
Canomodine
I.imestone
(upper part)
Limestone
(upper part)
Malongulli

Formation

Stromatoporoidea:
Pseudostylodictyon inequale Web by
Clathrodictyon cf. microundulatum Nestor +
Leclimadictyon amzassensis (K halfina)
E. nestori Webby =+

Tabulata:
Tetradium sp. indet. -
Quepora calamus Webby&Semeniuk +
Q. sp. -+
Halysites praecedens Webby& Semeniuk| — +
Eofletcheria sp. -l
Palaeofavosites sp. - e +
Propora sp. ~
Plasmoporella inflata Hill
P. sp.
Plasmopora cargoensis H il 1 | =

Rugosa:
Streptelasma sp. =18

Palaeophyllum sp. B r 4

Favistina sp. l + + +

! |
The Fauna I assemblage of corals and stromatoporoids occurs in the lower
part of the Bowan Park Limestone (Table 1). Several species of Tetradium
and the cylindrical stromatoporoid, Alleynodictyon, are represented. The
middle part of the Bowan Park Limestone (Fauna II) contains the first cla-
throdictyids, the first Palaeophyllum and abundant heliolitids (Table 2)
and the upper part (Fauna III), the earliest known record of a halysitid with
microcorallites, Halysites praccedens Webby and Semeniuk, and
the first appearances of Palaeofavosites and Streptelasma (Table 3).

The limestone is succeeded by the Malachi’'s Hill Beds, a sequence
of some 400 m. of laminated shales, siltstones, lithic sandstones, andesitic
and basaltic flows and breccias. Near the top of the formation, locally de-
rived limestone pebbles occur in the sequence and contain the following
fauna (listed after Semeniuk, 1970): Catenipora sp., Quepora sp., Palaeo-
favosites sp., Plasmoporella sp., Heliolites sp., Palaeophyllum sp., Favistina sp.,
and solitary Rugosa. The succeeding massive limestone contains a similar
fauna which shows little sign of reworking. Semeniuk has suggested, on the
basis of graptolite occurrences in the Malachi’s Hill Beds, that the lower
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Tableé4
The scheme of correlation

Mainland v :
. rctralia Northh America
Grazlz’tgcl;te Iastonia
. Ceral | Ceoper and
Stages Faunas others Kay
Ashgil-| D anceps. Porkuni F 11
.| tian | D. compla- | pirpy F© Bolindian Richmond . .
‘ natus Cincinnation
5 Vormsi FP .
£ | P. linearis | Nabala FI? Maysviile
5] Rakvere E Iden
D. dingani- | Vasalemma .
= -D. hians | DIl FIIT | Trenton
= e
R Keila D 11 : -
= . . . G Lastoniat y
| g C. wilsoni Eastonian Trenlon
1 = .
S Johvi DI F 1l
; E Wilderness
I
' 21 . peltifer | Idavere C III .
GisLornian | F'T |———— | Bolarian
N. gracilis | Kukruse C H Porterfickd

rt of the formation is near the Eastonian-Bolindian boundary, or is Lo-
ir Bolindian. Though partly derived, the coral fauna would therefore seem to
ve a Bolindian age, and represent the youngest Ordovician coral occur-
ace in central-western New South Wales.

Near Boree Creek, in the most northerly of a series of isolated limestone
nses lying to the west and south-west of the Bowan Fark Limestone (Ste-
ns, 1957), Calapoecia has been recorded. It has been described by Hill
957) as C. aff. canadensis Billin gs, and remains the only report
the genus in central-western New South Wales. It seems to come from
higher horizon than the Fauna III developments of the Bowan Park, Car-
» Creek and Canomodine Limestones, and is possibly equivalent to the
nestones at the top of the Malachi’s Hill Beds. Perhaps the fauna at the
p of the Malachi’s Hill Beds and near Boree Creek represents a fourth
unal assemblage characterized by abundant favositids, Favistina-like
rms and the first appearances of Catenipora and Calapoecia.

The coral and stromatoporoid faunas of the Canomodine Limestone and
e Cargo Creek Limestone are not as well preserved as those at Bowan Park.
1ey contain representatives of both Faunas Il and III (see Tables 2 and 3),
it Fauna I is apparently missing, presumably owing to faulting out of
e lower part of both successions. One important difference in the composi-
»m of Fauna III is the presence of Favistina in both the Canomodine and
wrgo Creek Limestones while it is absent from the Bowan Park
mestone.

Representatives of both Faunas I and II occur in the Cliefden Caves
mestone (fig. 2). An abundant fauna pillow lavas, conglomerates, brec-
as, siltstones and occasional limestone lenses. Thicknesses have yet to
+ determined.

The Regan’s Creek Limestone resembles the Cliefden Caves Limestone
ough the lower, thinly bedded part is thinner, and the upper part includes
70 prominent, thinly bedded marly units. Faunas I and II, especially the
tter, are well represented in the succession. The massive, middle part
the Regan’s Creek Limestone (between Faunas I and II) contains forms
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including Cystostroma cliefdenense, Alleynodictyon nicholsoni, Teiradium
cribriforme, Aulopora sp., Propora bowanensis, Heliolites digitalis and Hil-
lophyllum priscum (R. A. MclLean, pers. comm.).

The Reedy Creek Limestone near Molong (Fig. 1) contains a develop-
ment of Fauna I near the base of the sequence. To the north, in isolated
limestone lenses near Eurimbula (see Webby and Semeniuk, 1971, text-
fig. 1), representatives of Fauna II (Table 2) have been found (J. G. Byrnes,
pers. comm.).

In the region between Parkes and Bogan Gate, (for location, see Webby
and Semecniuk 1971, text-fig. 1) an unnamzd Ordovician limestone is de-
veloped, and contains an abundant, well preserved fauna (Packham, 1967).
At the Billabong Creek locality Tetradium cribriforme, heliolitids, princi-
pally Propora, Hillophyllum priscum are represented. Packham (1967) ob-
served that the faunas, particularly the conodonts, supported a tentative
correlation of the Billabong Creek horizon with the upper part of the Wilder-
ness Stage of North Ameoerica (Table 4). The corals seem to be representative
of Fauna II. In a second locality near the railway line ecast of (runningbland,
Tetradium apertum Safiford has been found (Webby and Semeniuk,
1971), perhaps belonging to Fauna I, and another occurrence north of Gun-
ningbland has produced Cliefdenclla etheridgei, Streptelasma sp., Palaeop-
hyllum and Plasmoporella inflata. This latter assemblage bears a mixture
of typical components of both Faunas II and III, but perhaps belongs to
the higher level (FFauna IIT), with Cliefdenella etheridgei having a more ex-
tended upward range. It seems therefore that in this belt of limastone lying
between Parkes and Bogan (rate, there are representatives of Faunas I, Il
and [II.

Zoogcographical relationships. 1. Stromatoporoidea.
Of the New South Wales species, Rosenella woyuensis, Labechi-
ella regularis, Labechia variabilis and Ecclimadictyon amzassensis are synony-
mous with forms occurring in China, South Manchuria and Siberia (Yabe
and Sugiyama, 1930; Ozaki, 1938; Yavorsky, 1955; Khalfina, 1960). Two
other species, Pseudostylodictyon aif. poshanense and P. inequale, may be
comparad witli species described by Ozaki (1938) from China, and two species
ol Clathrodictyon bear resemblaunces to the Eastonian species C. mammillatum
and C. microundulatum described by Nestor (1964). The laminar-hemisphe-
rical forins do not exhibit close similarities with the North American fauna.
In fact only the genera Cystostroma, Rosenella and Labechia are common to
both New South Wales and North American successions.

On the other hand, the slender, cylindrical, branching labechiid de-
scribed by Webby (1971a) as Alleynodictyon nicholsoni has closer resemb-
lances to North American species of Cryptophragmus (including the species
of Cladophragmus and Thamnobeatricea, considered by Galloway and St.
Jean, 1961, and by Fliigel and Fliigel-Kahler, 1968, to be synonymous) than
to the more fasciculate Sinodictyon and Ludictyon from China (Yabe &
Sugiyama, 1930; Ozaki, 1938). Galloway and St. Jean (1961) and Fliigel
and Fliigel-Kahler (1968) have regarded Ludictyon as a synonym of Sinodic-
tyon. Similar slender branching forms have been recorded by Banks (1962;
1965) from the Gordon Limestone of Tasmania as Cryptophragmus
and Thamnobeatricea. In North America the horizons containing Crypto-
phragmus and allied forms are quite stratigraphically distinct from horizons
containing Aulacera. Galloway and St. Jean (1961) have recorded six spe-
cies of Cryptophragmus from the Middle Ordovician, and note its occurrence
in the Upper Ordovician as doubtful. Cryptophragmus is apparently a ty-
pical ’'Blackriveran’ form (i. e., Lower Wilderness of Couper or Bolarian
of Kay) (Table 4). In contrast, species of unbranched Aulacera are restric-
ted to the Upper Ordovician, being confined to the Richmond of North Ame-
rica (Galloway and St. Jean, 1961). In the Gordon Limestone of Tasmania

Aulacera occurs near the top.
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| |The Middle Ordovician distribution of cylindrical labechiids includes
the slender Cryptophragmus and A lleynodictyon-like forms occuring in North
Ame¢rica and south-east Australia, and the more fasciculate Sinodictyon
in China and South Manchuria. ‘The Upper Ordovician Aulacera has a more
donfinuous but still remarkably restricted distribution along a belt from
North America across the Arctic to Novaya Zemlya, and thence through
Siberia, China and Tasmania.
| 12.Tabulata. Of the ten species of Tetradium described from
New South Wales (Webby and Semeniuk, 1971) only one, T. compactun:
ill 1, is presently known to be synonymous with a Tasmanlan species,
Tha most common N. S. W. species, T. cribriforme (Etheridge) does
ot|appear to be represented in the Tasmanian faunas (Hill, 1955). Repre-
%enl atives of all Bassler’s (1950) informal groups, or the Sokolov (1955) ge-
lera are found in the N. S. W. horizons, and they are especially well develo-
ped| in Fauna I. Sokolov’s (1955) generic classificattion has not been adop-
fled |because it is based on differences of growth form and not on meaningful
intdrnal morphologlcal differences within the colonies. The gradations
between the various growth forms exibited by some of the N. S. W. mate-
riall prevents satisfactory use of such a generic subdivision. Furthgermore,
thete is as yet too little work undertaken on the palaeoecology of Tetradium,
on its faunal and lithological associations, to enable certain determinations
Tf he extent to which variation in growth form is a function of local envi-

onmental change.

A modified informal classification, based on Bassler’s (1950) groupings
is therefore adopted. Six distinct groups may be recognized:

(1) T. syringoporoides group — bushy, with mainly open-spaced co-
rallites.

(2) T. cellulosum group — bundled form with upwardly-directed co-
rallites.

(3) T. halysitoides group — halysitoid to tollinoid form.

(4) T. fibratum group — cerioid form.
| (5) Palaeoalveolites, T. tasmaniense group — ramose with outwardly-
inclining corallites.

l (6) T. cribriforme group — hemispherical 'massive’ colonies with slen-
der, close-spaced corallites linked or separated by a narrow sediment
infill.
' Of these groups, 1 to 4 are cosmopolitan, occurring in North America, Rus-
sial and Australia. One species of Tetradium from New South Wales is as-
sighed to the North American 7. apertum S afford, and another appe-
ars to be closely similar to T. clarki Okulitch. Species of Paleoalve-
olites are restricted to the 'Blackriveran’ of North America. The Tasmanian
spdcies of the same group, T. tasmaniense, bears some similarity to Paleoal-
weolites germanus B assler. Representatives of the T. cribriforme group
lard confined to successions in New South Wales, the Siberian Platform and
|East Taimyr. They include T. cribriforme, T. nobile (Sokolov, 1955), T. flo-
riforme (Sokolov and Tesakov, 1963), T. tessulatus (Zhizhina, 1866), and
T.|apertum (Sokolov, 1955; n on Safford, 1856). This seems to establish
a |close Siberian-Australian faunal relationship in the Middle-Upper
Ordovician.

J Other tabulate coral elements are not well enough understood to clearly
establish faunal relatioships.

3. Rugosa. Australian records of Favistina (formerly Favistella, see
digcussion i n Flower, 1961) are not confined to the occurrences in the
Cc go Creek leestone, the Canomodine Limestone, the limestone breccia
|1n the Malongulli Formation, and at the top of the Malachi’'s Hill Beds
|in/central-western New South Wales Hill (1942) described Favistella cerioides
frgm the upper part of the Gordon Limestone in Tasmania, and Etheridge
(1918) named and described Columnaria neminghensis from supposed Devo-
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nian limestone in nerthern New South Wales. This latter species was subse-
quently revised by Hill (1943) and assigned to Favistella. It seems likely
to be an Ordovician species. Favistina and other corals have been reported
by Philip (1966) from a nearby occurrence of Ordovician limestone.

Kaljo (1963) has depicted the Favistina occurrences in the Upper Ordo-
vician of the Siberian Platform, the Sayan-Altai and North China, and
Ivanovsky (1969) has shown the early Upper Ordovician distribution in
North America, the Urals, the Siberian Platform, Central Asia and Tasma-
nia. There are no records of Favistina in European successions west of the
Urals. However, the closely related genus Cyathophylloides is recorded from
Norway (Spjeldnaes, 1964).

4. Concluding remarks. Two levels of zoogecgraphical relation-
ships may be suggested for the New South Wales 'Caradocian’ coral and stroma-
toporoid faunas. First, there are the closest, almost provincial relationships
with Asia, chiefly with Siberia and China (though faunas of this latter
region remain poorly known). The stromatoporoids, Rosenella woyuensis, La-
bechiella regularis, Labechia variabilis and Ecclimadictyon amzassensis, and
representatives of the Tetradium cribriforme group have this restricted
Asian-Austarlian connection. This pattern is supported by the trilobite
distribution, and the recognition of the restricted Pliomerina faunal province
extending across Australia and South-east Asia (Webby, in press). Secondly,
there are the more general relationships of the faunas in a world-wide belt
which may coincide with an Ordovician equatorial belt extending through
Australia, Siberia, and across the Arctic to North America. Such forms
as the rather spccialized, cylindrical labechiids, Favistina, and the bulk
of the species of Tetradium are confined to and characteristic of this belt.
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MOCJIENOBATE/IBHOCT, OPIHUBUKCRHUX KOPAJIJIOB
U CTPOMATOIIOPOHJEN
13 OEHTPAJBHO-3AMMATHOII YACTH
HOBOIr'0 IOKHOTO VY3JCA, ABCTPAJINA

B. . BEEEH
(Cudneii)

PE3BKOME

B opnoBmKCKEX m3BecTHAKAX Nosca Wall—Cargo—Moling MokHO BHIEJIATH TPH Ko-
PaJli;10BO-CTPOMATONIOPONHAIX KoMIIekca. Rommieke I, mMeromnii weTknil 6I19KpABepCKILil
THII, TpPeAcTaBleH 7 BHAaMn Jabexmmj, 9 — TeTpagmAj, HeCKOJBKAMHE BHJAMH TeJHOJH-
Tag 1 ogHuM BagoM pyro3. Hommaekc II npeacraBier KIaTpOORKOROHAJAMHE H Jabexmuga-
MH, a TaK:Ke 2 BAJAMA TeTpagnnj, 3 BAAAMHA PyT03 A HeCKOJbKAMA BHAAMHA TeJAOJIATORMICH.
Kommuexre III coctonT m3 2 BHAOB KIATPOAMKIHOHAJ;, pefkne (II0 OQHOMY BHAY) Xaan3i-
TAAH, TeTpagunjsl, ¢aBO3HTAA,

HanGonee moanne KapGoHaTHHe pa3pe3n — m3BecTHAKH Bowan Park u Cliefden
Caves. B mepBoM m3 HAX H3BECTHH BCe TP KOMIIeKca (ayHH; MOIIHOCTH H3BECTHAKOB
oko0J0 560 M. Bo BTOpOM — H3BEeCTHH TOJBKO IlepBble JBa KOMILIEKCA; MOIHOCTH H3BeCT-
BakoB 250 M. Komnnexce I nmmeer rucGopunarcknit Bodpact (Gisbornian). 3aneraer, puum-
Mo, Haj 3ouoil Nemagraptus gracilis m MoskeT GHTh CKOppPeJRpOBAaH ¢ BepXaMn HopTepdnib-
na (Porterfield) nanm amsamn snasgepHecca (Wilderness) Ceseproit AMepnkma. HKormmaexc I11
comocrasiagerca ¢ 3oHoi Dicranograptus hians, 9To COOTBeTCTBYeT eBpoOIeMCKoO# 30He
Dicranograptus clingani. 9to Bepxunit ncror (Eastonian) (cM. prc. 3).

Jlnsg KopannoB m CTpoMaTomopomjeil Kapagoka HaGJa0gaeTcs OYeHb TeCHAs, IOYTH
HpOBHHNOHAJbHAA CBA3b ¢ A3meif, mpemMymecTBeEHO ¢ Knraem n Cn6npsro. HaGmonaworea
TaKke 00MEe IIaHeTapHLE CBA3H, KOTOPHE ONpPeleNATCS OPAOBAKCKAM SKBATOPHAIbHEIM
1osicoM, IpoxomAmuM depe3 ABcTpainio, Cu6mps, ApRTHKY n CeBepHYI0 AMepHKY. Xa-
PaKTepHBIMHA JJIS 3TOTO IOSCA ABIAKTCA 0UeHb ClleNAPHIeCKHe [AJINHAPAIecK7e Jabexm-
uasl, Favistina 1 60JbIoe KOJAA49ecTBO BANOB Ietradium.

RUIIEYHOIMOJIOCTHBIE
N MMAJTEOBUOTEOTPA® MYECKOE
PAHOHUPOBAHUME JEBOHCKHX MOPEN

H. . Cnacexnit  B. H. Jly6aromxos
(Jenunzpad) (Hosocubupck)

A. T. Kpasuos 0. B. Boroasuaencrasn
(/1 enunepad) (Ceepdaosck)

HanHple 1O pacHpOCTPAHEHIIO MEBOHCKHX crpoMaTomnopoiieii (boross-
neHckas, 1969), xererma, remmosirol;ieil, TaOyJAT I YeTHIPEX.IyUCBBHIX KO-
panaos (Hy6artomos, Cnaccriuii, 1970) mo3BoMILIII yCTAHOBHTL, 9TO BO3HILK-
HOBEHIIe HOBBIX POJIOB II BIIOB H{IYPOUYEHO K OrPAHIYEHHOMY UIICKY LEHTPOH,
MOJNyYNBLINX HasBamile nepsianbix apeasoB (Cracckmii, 1967).

IlepBirunsie apeadssl, I IEHTPH BO3HIIKHOBEHHsI POJAOB, OTBedaloT Omo-
reorpadugeckoii npoBuHumn (1man cy6mposiuHmi). DBroreorpadmueckomy
paiioHy COOTBETCTByeT IIepPBHYHBIIl apeaj MOABJIEHIS BIJOB. BoO3HIKHYB
B IIePBIYHOM apeaJie, BI{ HJIIl PO IPOXO/IT HECKOJbKO ¢a3 npocTpauCTBEHHO-
BpemeHHoro pacmnpoctpaHenns. Ilepas ¢asa — HeosHeMHUecKas, Korjaa
BIIJ ILII POJX XapaKTepeH TOJLKO MAJA JAaHHOrO paiioHa (I [pOBIIHIIIII);
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[IpocTpaHCcTBEHHO-BPeMCHHOE PacmpocTpPaHeH e JeBOHCKWX KNUICYHONO0TA0CTHBIX
B npegernax CCCP
Bek IIpoBuHUBA
. T
Pon x| Z a2 o] | & |eom

1 2| a | w [ 56| 7] 8] 9|10 |1]1213]115]te
Bullulodictyon X 0
Hasenella X | X @)
Pachystylostroma X X ©) ©) O
ILabechia X X | X O|0| O
Stylostroma x |0 ]
Clathrodictyon X A
Stelodictyon X
blathrodictyella X X O O
Densastroma X | X 28 O
Plectostroma X | X X 0o
Auroria X 1
Bullatella X | x X | X | X X L]
Actinostroma X | % X | XX Oolo|l O @)
Bifariostroma X | X[ XXX ollllo
Stellopora X X X | XX Oolol o O
Pscudoactinostroma 0
Gerronostroma XIx| X X]| X Ol O
Simplezodictyon X | x X | X @) @)
A nostylostroma X X O|lo
Atelodictyon X | x x| x| X x | © |O|0o|z]|0] [O
Tienodictyon X | x X | x| x| X Olo|ol IO
Intexodictyonella x | % 0
Clathrocoilona X x| x @) 0
Synthetostroma x | x | O Olo e}
Parallelostroma X | x X Olo
Parallelostromella X | x Wl
Hermatostromella X | x i 0
Araneosustroma X | % o)lm
Lamellistroma X | x X ]
Parallelopora «© v | x| % -1ole 0]
Salairella « | x ‘ I 0
Syringostromella X | x| x| % ol o
Syringostromellina X =i
Hermatoporella % | &




Mpogoaxkeune 1 Tabir

1 NEKE 7] 8 | 9 |10 || 2fa] 4 15] 16
Coenellia ® U
Syringostrom bl [ X oiC
Trupetostrom t X | X x O Oj0 O
Columnostroma !l 15 X X =
Aculatostroma XKl X X o o
Actinopora X O
Hermatostroma X X @) 0|0 @)
Fleziostroma x [ X | X oo o
T'aleastroma X | X 0|©
Amnestostroma X |1 X o
_Stromatopora X< |xil <[ O Oo|o D)
Angulatostroma x| X oy
Ferestromatopora 20N (< O O
Daulestroma >l Ib% X O @]
Stromatoporella XX X]x]Xx ole|b O
T abuliporella X | X x | X U
Styloporella K X O O
Stictostroma x | X O
Undatostroma x | X =
Arctostroma X a .
Dendrostroma X X C 0O
Idiostroma Il X | X C|o O
Stachyodes X | X Qlo O
Amphipora X o
Paramphipora X X 0|0 O
Aulopora X x| x]x]x x| x| O |olo|ofo]|0|o
Cladochonus XX fx i
Mastopora e O VAN O
Aulocystis X1 x| X]|X]|X @) ol (@)
Adetopora X | X! X]| X| X g @)
Syringopora XX |x]| x| x| xIX]|X]O olo|ofof©
Syringoporella X | x| ® O OlO O
Spiroclados X O
Thecostegites X X | @ @ @) | o)
Neoroemeria L G
Favosites e | d|W®| <| <X | X O [ofololololo
F. (Dictyojavosites) X | x| X o|0 )
F. (Astrocerium) X
Pachyfavosites X|IxXx|Ix'"®l @l x|x O Ol MOICIO




Npogoamxenne 2 taba

1 23| a6 | 7] 8| 9|10 ]t1]1213 141516
Gephuropora X | X[ X|X]X O 2
Squameofavosites ® 0 X|X]X @) OfP|e|0[°
Emmonsia X | X[ XXX C|°
Emmonsiella X | X 0 O
Crenulipora X | X s
Riphaeolites X | X | X aje|e
Squameolites X[ x| X =
Xenoemmonsia X | X | X =
Echyropora X | x| X | X O O
Pleurodictyum X || % % | % O o][e]le](@)
Michelinia X X[ x| x 6}[@)
Roemeria X | X O O
Pseudoroemeria X O
Roemeripora X X o O
Roemerolites X O
Armalites X | X | X O
Rudakites X | x O
Parastriatopora ol @] X | X O[O @)
Fomitchevia X )
Gracilopora XX X|xX| @] x| x O Olo[OI0lo
T’ hamnopora XIXIX|IX| ol 0| @ © C|Ol0I0|0
Pachypora X | % AlO
Striatopora XI x| x| x| x| x @) O[olol 1o
Cladopora X | x| x| x| x| x 0O ololo|0lo
Yacutiopora X | % oo a
Trachypora X|Ix|x|x|x]| e o ololololo
Hillaepora X | x| X| x O (|
Rachopora [ ] 2
Dendropora XIx| xlI x| x|> @) @@
Nuratina X | x )

Alveolites XIX[X|X|X|®|® O ololo] o
Crassialveolites X | x ] N ol © @ olo e
Oculipora < il X E O
Alveolitella Xl A o [l @ ] x O olo )
Azuolites X | % O
(aliapora SR AE AT NE ol oo o
Coenites o o0 0|00 @) Ol0|o] |0
Placccoenites

lecomptia ;< ;< B N £ 2 : Z



MIpomouakenne 3 taba.

1 23] a5 | 6| 7| 8| 9| w]|nrsuisle
Scoliopora X|IX|IX|X|X| o] ® ® Cla}S (5 @)
Tyrganolites X | @| X (@) Ojofle
Natalophyllum X! @ 4
Tiverina x| x O G
Heliolites e o ol ol 0 ® O [oofCc|Z] |o
Pachycanalicula xlxlix|x|o|® o |OIC|S ®)
Chaetetes 0| X O o) i le; @)
Litophyllum e < o) Oic] |o
Chaetetipora X | X dic
Pachytheca x| x o [O|CIC
Cyathophylloides X | X | X ol€
Astrictophyllum Xl ®o| @] % L1l
Neotabularia X d
Dendrostella XXX ©o| ®| @ olalz |20 O
Insoliphyllum X W
Columnaria Xlx|Ix|Ix]| @] X dlo
Fasciphyllum “Ix|eo| @ X dlo
Loyolophyllum X|Ix|x| el X ololgl |©
Breviseptophyllum X 0j
Alaiophyllum X | X | % i)
Pseudoptenophyllum X o
Crista X 0
Solominella X i
Spongophyllum Xl ol @] @] x| x Olo|o!o @)
Neomphyma e « o] [e]
Strombodes X | x Ol |C
Neospongophyllum X| @ O|o
Minussiella e X I
Xystriphyllum X1 X|| @] X4 X jaile] (e](e] Nt Ne]
Taimyrophyllum Al ol @| X | X O|0 d
Australophyllum Xl x| X Olo|0| |O
Lyrielasma XIX| @| @| x| X O|c @)
Embolophyllum XXl @| @] X @) @)
Centristela X il
Acrotabulophyllum X [
Endophyllum K| > X  @| @] > | X o] le]l®)
Towaphyllum sl X | x i,
Tabellaephyllum e X g
Smithiphyllum X § X olololci2lo
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Hponoaswenne 4 7abm

1 | 2

2 | 4| 5| 6] 7|8 |9 | 10121316

Marisastrum X | X |: o|o|o|o| |©
Martinophyllum X | X
Paradisphyllum
Tvdelephyllum X | X | X
Donia X

o
X
N/

N

Billingsastraea X

o onoOf oo

X X X X X
®
O O

Haplothecia
Eridophyllum

O

[
X
O
O
@)
O O O 0 O

D isphyllum
Hezxagonaria

Cylindrophyllum X | X | X

O O O O

X

Thamnophyllum X
Stellatophyllum X

X X X X X X X
X
O
T

X X @ X @ X X
X Xe X o e

Trapezophyllum

O

Pceneckiella S o)

Zelolasma

X
X
X

Acinophyllum % | % o

O 0O 0 C
@)

Phillipsastraea X
Bensonastraea X

Frechastraea

X
X
O
O
©)
(@)

Enterolasma X | X | X]| %
Zaphrentis

X
X

Heterophrentis

X X X X X X
O
O
O
(@)
O

Neobrachyelasma

O

Syringazon

X
X
X
X
O

Ll O
O
(@)

Barrandeophyllum
Pseudopetraia
Nicholsoniella

X X X X X
X @ X X X
X ® @ X X
/><
e © © O
O O O O
O

Neazxon

Retiophyllum

X

®@ X X X X X X
O

Lindstroemia

X
[ J
X
X
X
X
@)
0
O

Metriophyllum x| 0
Ridderia x| % e

Kionelasma

X
O

Hapsiphyllum ITX I XX | X ]| x

Amplexocarinia sl Xl x

@]

Gorizdronia % | x| %
N alivkinella

2

i

Amplexus

X X X X
O O O O
O
6]
O
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Mpoyoamenuwe 5 1abua.

! [ 23] a|s]e| 7] 8 [ 9]10]nlz1sufs1e
Petraia X O
Ptychophyllum X AN
Implicophyllum X O
Medinophyllum X A
Kodonophyllum X | X ol [©
Circophyllum X O
Bulvankeriphyllum X | x O
Schlotheimophyllum X | % A
Chlamydophyllum XX X]|X|X O |o|glolo|©
Symphyphyllum X O
Scyphophyllum X o| |©
Mucophyllum X | X | x| x| X o 0|0
Pseudamplezus P4 o x| X (©) 0]0]0|0|0
Calceola x| @] X O|o|O|O0
Pseudamplexophyllum X O
Aphyllum X x|x|x]|x 0|0|O
Zelophyllum X @, 0|0|0
T'abularia X | % o| (O
Pilophyllum X o| [©
M aikottaphyllum X O
Phaulactis X A
Lykocystiphyllum X
Neocystiphyllum X e}
Spongophylloides X | x O ololo! 1©
Salairophyllum X olo
Acanthophyllum X| @ ol ol @l Olo|olo|0o|0
Ptenophyllum Xl ol @] ®| O|0|0|0|0]|0
Dohmophyllum o x ®) O
Pseudochonophyllum x| @ ol x| x olo
Stringophyllum XIx|x|x|lole® o|Ojojo] [0
Leptoinophyllum x| x| ol x Oololo|o|olo
Grypophyllum - X x| x|x|x]|x O |O|0]0]0|0
Gazimuria « O
Acmophyllum X O
Heliophyllum XIx|x|x| ol o] x]|x]|oloololo 0olo
Glossophyllum X x| x| x| x ololo 0
Neostringophyllum % | x| x olololo! |o
Sterictophyllum X 0
Tortophyllum X 0 |




Hpogoamenne 6 Tabum

1 2l s | a5 [ 6] 7| 8] 9 |1w0]ufeffas e
Gurjevskiella X O
Mansuyphyllum Xl o] @ X O|0(0[0] |O

Carnurophylium X 1y
Urnatophyllum X t
Colymophyllum X g
4 ulacophyllum XIx I X x|Ix|x|x o|d|o[o|o] o
Hemiaulacophyllum x b X | x 0
{"abulophyllum w | X X e 0| @ X 0O|0|0 0|0
Zmeinogorskia Xl X1l > O[2]0|o| O
A ltaiophyllum X O @)
Neokyphophyllum X O
Multicarinophyllum X | x| x| x| x 0
Macgeea X | X | x (e}{e][e][®] O
Caninia X of 10
Oligophyllum X P 0|0|0
tm.-mdarru‘a X 0

ryplasma XA X x| x| x|fx O [O]olofo]o|o
Pscudotryplasma & 1% olO e)
}Holucanthia x | x o
[12dstroemophyllum X ol o
Cystiphyllum e ol lo
Holmophyllum x | x ol lo
Gukoviphyllum N A
Rhizophyllum XX X]|x o | |o|ololo
Asperophyllum < 0
Gyalophyllum X i
Microplasma X

Stortophyllum sl ¢ clo
Chav:sakia % il
Mailkottia % O

Cayugaea % e)
Araeopoma %
Pseudomicroplasma “ ole|le| el x o |ololo _O olo
Vardophyllum X|Ix|x|{x| e olojolo 0)
Patridophyllum < | x| x| x| x olo D'
Digonophyllum x| x| ol > olalolo l o
Cystiphylloides X|x|x| ool ololololoi o
Dialythophyllum PY olololo 0)
Atelophyllum x| @ olzlo
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OxkomuyaHue Taod.

1 2] s &)lo|e|7] 8] 9|10 11213141516
Praenardophyllum X U
Pseudodigonophyllum XX | X[ X]|X OO0 O
Zonodigonophyllum X | X O|0|0| |O
Zonophyllum X|IX[X]| @] X o|d(o|o] |O
Pseudozonophullum X|IX|IX|X]| @] X o|o|o|o|o |0
Arcophyllum X | @] X Oo|o|o|o| |0
Uralophyllum K O
Diplochone X | x fal x [ O|d|0 (O]
Ketophyllum X A
Nipponophylium X A

IIpuMedaHue. 3IAXOBCKAN Apyc ABIAETCA aHAJOTOM BepXHero dMca.

YeaoBHele 0003HAYEHHA: X -—- MPHCYTCTBYIOT, @ — pacmBeT pOAA; [J — HEOIHAEeMHK;
O — moJmpernoHa, OOJAUOPOBHHIMAAJ;, A — DeJUMKTOSHAEMHUK.

IIpoBuHUuK:G3M — CpenmseMHOMOpckasa; KII — Kaskascko-Ilammpekaa; YT — Ypa-
n0-TaHpmanekand, AC — Afltae-CaaHexasn; [IB — JlmyHrapo-Baaxamckas, MO — Morromo-
Oxorckaa: TK — TakMbpo-KoawMckas.

OHa CMEHSETCA MOJUperhdoHAJIbHOI; MAaKCHMalbHOE pacIpoCTpaHEHHE BHIA
(poma) mocturaercs B modumpoBUHNHUAIbEYI0 $asy. Bug (pom) MokeT 3aKoH-
9UTh CBOE CYMECTBOBAHUE KaK PEJMKTOIH/AEMUK, NpPHIeM ero apeaj MO’KeT
OKa3aTbCA pACYJCHeHHLIM HJIU 3HAYUTENbHO Y/JAJEHHLIM OT IIepBUYHOIO
(Cnacckuit, 1968). B cBoem passuTmm Buj (pof) MoKeT OCTAHOBHTHCA HA JIHO-
0ol pasze. OHOBPEMEHHO B OIHOM KOMILJIEKCe, XapaKTepusyoIeM olpeJeseH-
HOlll BPEMEHHOII MHTepBan U Ouoreorpaduueckyio eIHHUIY, NPHCYTCTBYIOT
BUJLI M POALI, HaXoAAMUecs Ha PasHLIX (azax PasBUTHSL.
auallo JeBOHCKOIO TIlepHoja COBNAJaeT ¢ TeoKpaTHYeCKoil dIoXoii,
00yCIIOBJIeHHOIl KallefoHCKOii CKIagdarocthio. CHIbHAs perpeccus Mops,
apuumzanusa KIUMaTa, IlepecTpoiika JapAmadra B o0macTAX KaleJoHCKOI
CRJIAAYaTOCTH — 3TO NPUIUHLI MMUPOKOr0 PA3BUTUA ABICHHIT JHAEMU3MA.
HauGonpmee xommuecTBo BHOBH mosBuBmUXCA PCIOB KHUIIEIHOMOJOCTHRX
IIPUXOANTCA HAa perpecCUBHYI0 paHHeJeBoHCKYI smoxy. IlepBuumnie apeasnr
UX BOBHUKHOBEHUA, T. e. masneo0Horeorpaduveckue IPOBUHLIUU, CBA3AHLI
C TCOCHHKIMHAJIBHLIMU MopAMU EBpasunm, Ascrpanun, AMepuru u A¢Qpukiu.
B Hauane meBoma mo KHmeYHOMOTOCTHBIM 9eTKO BLIAEJNANTCA (4To HOATBEPIK-
ARIOT TaHHLIC U IO APYyruM rpynmnam ¢aymsl) Haizeo0uoreorpaduueckue Ipo-
saalun CpepusemuoMopckas, MarpuGekas, Ypano-Tampmanckas, Aatae-
Casackas, Hxynrapo-Banxamckas, Morromo-OxoTckasd, Taiimuipo-Homnm-
¢ckasa (mo B. H. JlyGaromosy, Unpurupo-Koavimekan), Uuapo-Cunniickas,
BocTouno-ABcrpanuiickas, Ramugoprmiicko-Kanaackas, Annamauckaa u
Amazonckas ([yGaromos, Cnacckuii, 1964, 1967, 1970). B mpenmemax Heko-
TOPLIX mpoBunHNUiT (VY pamxo-Tansmanckoii, Taitmuipo-Koasimekoii, Hamudop-
nuiicko-Hanazckoit) BoimensoTes He TOIbKO naseobuoreorpaduteckue cyo-
IPOBHHIUY, HO U paiionnl. Ecau cBocolpasue m CaMOCTOATeJbHOCTH IIPOBUH-
UHil ONmpefeNsiloTCs HeodHAEMUKAMU W pesuKTOdHAeMHKaMu (cM. Tadaumy),
TO TPHCYTCTBYIOmye B KOMILUIEKCEe IIOJMpPErHoHaInl M IIOJHIIPOBUHIHAILI
HIO3BOJAKT yCTAHOBUTH CBA3h MeKAY (ayHAMH OT[AEIbHLIX NPOBHHIMII, HX
NPHHAZIE;KHOCTD K Tajieo0HoreorpaguieckumM o0JACTAM M IPOCIEAUTDH IYTH
pacupoCTpaHeHHA OTAedbHLIX pomoB u BumoB (llyGartomos, Cmacckuii, 1964,
1970; Kpasuos, 1970; Cnacckuii, 1967).
Cpennuit neson 3HAMEHYeTCsI KpymnHeiimeii TpaHcrpecclieil, 3HAIUTETBHO
o0eruuBIeii cBA3M MeKAY IPOBUENHAMI: 3aTOILIAIOTCS KpYNHLIe IPOCTpaH-
ctBa Pyccroit, CuGupckoii, Kuraiickoit 1 Hamajackoii miatdopm, pacimups-

76



10TcA poJnBH, coemuasiomie Mopsi Espasun u CeBeproit Amepuku. Hecmorps
fa gBobOofHOE cooOmeHHe Me;KAy 9ideTbCKIMH MOPAMH, IPOBHHIHAJbHBIE
c000fIecTBa KIMIIEYHOMOJOCTHBIX COXPAHAIOT 4ePTH cBoeoOpasns, cOMmKarmine
HX ¢/ paHHe- H TO3THEIMCKIMIL.

polecc cOMIKeHHS POJLOBOTO COCTaBA KHIIEYHOIOJOCTHLIX Pa3HBIX IPO-
Bll Hif ycHJIHBaeTcA BOo BTOPOIl mojoBHHE 3iidesns. 9To coOmTHEe 0TPa3mIOCh
B| PEBKOM H3MEHEHHHI COOTHONEHHiT MeKIy 9H/EMIUHBIMII I IMIPOKO Pacipo-
cTpaHeHHBIMH $opMaMH, H TOCHOACTBYIOMYIO POJb CTAJNI HIPATh TOJHIPO-
BHAI{HAIEL. Tpancrpeccus, NPORZOJKABIIASCA B ;KIHBETCKOM H (paHCKOM Be-
KAX,| cocoOCTBOBAJA IIPOIecCy MeJJIEHHOT'0 CTHpPAHHA IpaHell Me;KIy NpPOBUH-
IJIANH, YCTAaHOBHBIINMIICS €Ile B PaHHeM JileBOHe. JTO NMPHBEJO K YMEeHbIIeHHIO
KbI#UecTBa NPOBHHIMII, K yBesmuenmo ux axparopuit ([[y6aromos, Cnac-

c*;u ., 1970).

| JUTEPATYPA

]‘Lwo BreEckaa O. B. 1969. K mocTpoeEMI0 KiaccudirayuH cTpoMaTomoponeil.— «ila-
| JEOHTON. K.», N 4,

ytaroxos B. H., Conacexmii H. . 1964. Crparurpagudeckiit 11 reorpa@uucckuit 0630p
I neBoHCcKkEX KopamiroB CCCP. M., «Hayxka».

Niybaronoe B. H., Coacckmit H. f. 1970. Kopaxau ocHOBHHX Dajeo6HmoTeorpaguiIecKux
| OpOBHHEOUI JeBoHA.— B KH.: 3aKOHOMepHOCTH pAacHOpOCTPAHPNHA I1aJIe030HCKHAX

kopanaoB CCCP. M., «Hayxas.

Ipadmos A. C. 1970. ITameosooreorpadudeckue cBs3n Terparopannos Taitmpipa 1 Hoboit
l 3eMan B paHHeM [eBoHe.— B KH.: 3aKoHOMepHOCTH pacOpOCTpPaHEHHA IIaJIe030ii-

cknx KopammoB CCCP. M., «Hayka».

Onacermit H, . 1967, Ilytn pacopocTpaHeHIsI IeBOHCKEX 1eTHPeXJIyYeBhX KOPaJJIOB, —

! «3amnekn Jlegnrp. ropH. mE-Tay, T. LIII, JI., «Henpas.

Cnacexwmii H. fI. 1968. 3aKOHOMEpPHOCTH IPOCTPAHCTBEHHO-BPEMEHHOTO paCIpPOCTPAHEHUS

poJOB I BHJOB (Ha IpHMepe YeTHPeXJydeBLIX KOPAIJIOB [eBOHA).— «E;KerofumK
Bcec. mameorTON. 06-Ba, T. XVIII, 1965—1967». JI., «Hepnpan.

Dubhtolov V. N., Spassky N. Ja. 1967. Geographical and Stratigraphical distribution
- of Devonian Coral faunas in the USSR.— Intern. Symposium on the Devonian

| system. V. 2. Calgary, Alberta, Canada.

COELENTERATA AND PALAEOBIOGEOGRAPHICAL
DIVISION OF DEVONIAN SEAS

N. YA. SPASSKY (Leningrad),
‘ V. N. DUBATOLOV (Novosibirsk),
! A. G. KRAVTSOV (Leningrad),
0. V. BOGOYAVLENSKAYA (Sverdlovsk)

SUMMARY

The available material on the occurence of Devonian stromatoporoids (Bogoyav-
lendkaya, 1909), chaetetids, heliolitoids, tabulata and tetracorals (Dubatolov, Spassky,
197D) allowed to establish that the appearance of new genera and species was associated
with a limited number of areals, considered to be primary (Spassky, 1967).

Primary areals or centers of the appearance of genera correspond to a biogeographi-
ralfprovince (or subprovince). A primary areal of the appearance of species corresponds
to 4 biogeographical region. Appeared in a primary areal a species or a gesius goes through
several phases of spatio-temporal distribution. The first phase is necoendemic, when a
speties or a genus is characteristic only of a given region (or province), it is replaced
by | a polyregional, maximum distribution inapolyprovincial phase. A speciesor a genus
us | relict-endemic, is extincted, its areal may be subdivided or considerably remoted

—-—




from the primary one. A species (genus) can cease developing at any phase mentioned.
At thesame time species and genera belonging to different stages of development occur
in one assemblage of a certain period and biogeographical unit. )

At early Devonian such palaeobiogeographical provinces as Mediterranean, Ural —
Tien Shan, Altai — Sayan, Dzhungaro — Balkhash, Mongolo — Okhotsk, Taimyr —
Kolyma, Indo — Sinian, East Australian, California — Canadian, Appalachian and
Amozonian are easy recognized by coelenterates. Within some provinces it is possible
to recognize not only palaeobiogeographical regions but subprovinces as well.

Middle Devonian is marked by the greatest transgression that simplified greatly

a connection. between provinces. ) i ) )
The event caused a drastic change of the relationships between endemic and widesp-

read forms, polyprovincial forms aquired a leading role. The transgression which lasted
in Givetian and Frasnian promoted the process of low obliteration of distinctions between
provinces which came into existence as far as Early Devonian. This resulted in decreasing
of the number of provinces and increasing of their water basin.

MISSISSIPPIAN (LOWER CARBONIFEROUS)
CORAL FAUNAS
OF THE WESTERN
CONTERMINOUS UNITED STATES'!

William J. Sando

(Washingten)

Introduction.  Although corals are important constituents of
the Carboniferous biota of the western United States, published information
concerning these fossils is so inadequate that coral students in other count-
ries have only limited means for making comparisons with faunas in other
parts of the world. Few descriptions and illustrations of Cordilleran coral
faunas have been published, and most of what is known is in the form of
faunal lists widely scattered in the American stratigraphic literature.

Since 1954, the author’s research program has been directed primarily
at determining the sequence and distribution of corals in the Mississippi-
an System of the western United States in oder to discern patterns that
may be useful for stratigraphic and paleogeographic studies in this area.
Local schemes of coral zonation (Sando and Dutro, 1960; Mudge, Sando. and
Dutro, 1962, Dutro and Sando, 1963a, 1963b; Sando, 1960, 1964. 1467a,
1967b, 1969; Mamet and others, 1971) have proved very useful for stra-
tigraphic analysis in many parts of the western United States. Until recen-
tly, the endemic character of Cordilleran Mississippian coral faunas made it ex-
tremely difficult to correlate the Cordilleran Mississippian sequence with
Mississippian sequences in other parts of the North American continent
and other parts of the world except in a general way. Studies of Carboniferous
Foraminifera from many parts of the world, including North America, by
Dr. B. L. Mamet of the University of Montreal provided a solution to
the correlation problem. Accordingly, Foraminifera associated with the
corals have been used to calibrate the Cordilleran zones with respect to
other Carboniferous sequences (Sando, Mamet, and Dutro, 1969). Cono-
donts have also been useful in correlating the lowest Mississippian beds,
which contain few larger invertebrates and are devoid of Foraminifera.

A study of Mississippian corals from all over the western United States
in the large collections of the U. S. Geological Survey, Washington, D. C.,
is currently in progress. These collections represent nearly 100 vears of
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geologic study of the western states and provide an excellent basis of re-
searh on the general problem of sequence and distribution. This paper is
a p ogress report on the main outlines of the occurrence and significance

ordilleran Mississippian corals. Much work remains to be done, parti-

arly on the causes and significance of the distribution patterns. The ta-

ﬁon my of the Mississippian corals is in a state of flux; some of the generic
nan es used in this paper are probably junior synonyms, and classification
at the species level is in its infancy.
| |Palaeogeography. During the Mississippian Period, the western
half| of the United States was largely covered by a sea that occupied the Cor-
dilldran geosyncline (fig. 1). Throughout most of the Mississippian, poorly
fossiliferous volcanogenic and terrigenous sediments were deposited in
al elgeosynclinal belt (Cordilleran trough) that occupied most of the Paci-
fic Coast States, western Nevada, and western Idaho. East of the eugeosyn-
chnil belt, miogeosynclinal and cratonic carbonate rock of the Cordille-
ran shelf contain a rich benthonic fauna in which corals are important consti-
tuenits. The Cordilleran sea was bordered on the east by the Transcontinental
are] an emergent southwestward extension of the Canadian Shield that
otcupied parts of the Dakotas, Nebraska, Colorado, and New Mexico and
separated the Cordilleran sea from marine waters that covered much of the
central and eastern states. The Midcontinent region, type area of the Missi-
sgippian System, was an unstable shelf intermittently connected with the
Cordilleran geosyncline around the southern terminus of the Transconti-
nental arch.
Zonation, correlation, and biogeography. 'T'welve Mississippian fa-
unal{ zones, based primarily on corals, are recognized over most of
the | Cordilleran geosyncline (fig. 2). On figure 2, these zones are
calilirated with Foraminiferal zones recognized by B. L. Mamet on a global
basij. ®n the chart, Mamet’s zones are correlated with major divisions
of the Carboniferous in western Europe and with the type Mississippian of
North America. The Cordilleran region is divided into three arcas: 1) the
Cordilleran trough (northern California, western Nevada, Oregon, western-
most Idaho, and most of Washington), 2) a northern part of the Cordilleran
shelf (Idaho, Montana, Wyoming, parts of the Dakotas, northeastern
Nevada, and most of Utah), and 3) a southern part of the Cordilleran shelf
(zri ona, New Mexico, southern California, southeastern Nevada, and
parts of Colorado). Generalized sedimentary sequences for each of
thesé areas are shown on Figure 2 together with the approximate quanti-
tativie distribution of corals through the Mississippian time interval.

, orals are unknown in the eugeosynclinal sediments of the Cordilleran
trough until late Viséan and early Namurian time, when a sparse, localized,
but diversified fauna appeared, probably in carbonate banks on the margins
of islands in the Cordilleran sea. The fauna consists of species of Dibunophyl-
lum, Caninia, Hezaphilia, Siphonodendron, Diphyphyllum, Lithostrotionella,
a#d Multithecopora with Old World affinities. These corals show little
resernblance to the faunas of the sbelf area to the east. The following remarks
pért in to the coral faunas that lived in the shallow waters of the Cor-
dilleran shelf, where the sedimentary sequences are overwhelmingly
carbonate but also contain some intervals of terrigenous sediment at various
times and places.

Tournaisian faunas Mississippian deposition on the
Cordilleran shelf began in early Tournaisian (Tnlb) time. Early and early
middle Tournaisian (Tnlb-Tn2a) were characterized by deposition of shale,
siltstone, sandstone, and impure carbonate sediments on an unstable cratonic
shelf in shallow, interconnected basins inherited from latest Devonian time.
Coral faunas in these strata are sporadically distributed and poor in variety
and numbers of individuals. Much of the southern part of the shelf was
above sea level at this time.

79



CANADIAN = SHIFLD:

I.LAND

=

SHALLOw SEA

DEEP SEA

L1 100 MILES

Fig. 1. Paleogeographic map of the Mississippian System in the United States.



The earliest Mississippian
corals, of Tnlb age (Zone
Pre-A), occur at only a few
localities and are very poorly
knewn. This fauna is compo-
ged mainly of species of Syrin-
gopora, Cladochonus,and primi-
tive representatives of Dibuno-
phipllum and Koninckophyllum.

During Tn2a time (Zo-
ne A), asparse fauna of small
solitary corals is found at so-
me localities in the northern
part of the shelf. This fauna
¢ongists of Cyathazonia, Per-
mia@, Amplexus, primitive
Z(J‘rign'entites, and a Metrio-
phylium-like species with well-
developed carinae. In younger
bed$s of Tn2a age (Zome B),
the fauna consists principally
of searce Syringopora, Ample-
zus,| Cyatharonia, and primi-
tive| Zaphrentites.

During late middle Tour-
I'IaisL'an (In2b, Tn2e; Zone C,),
the |terrigenous contributions
to the shelf sea became mar-
Iced le reduced in volume.
Thig clearing of the seas spaw-
ned & widespread fauna of gre-
ater|variety and much greater
nuibers of individuals than
before. This fauna is particu-
larly characterized by distin-
ctive {species of the simple
solitary corals Homalophyl-
lites land Zaphrentites and by
the extremely variable dissepi-
mented Vesiculophyllum. Ca-
niniq is a rare element. The
columellate genus Rylstonia
is an‘important member of this
faunf. Tabulate corals, rep-
resenited by Cleistopora, Mi-
chelinia, and several species
of Syringopora, are abundant.
The fauna is also marked by
the appearance of the earliest
lithostrotionids in the Cordil-
leran region, represented by
the cerioid genus Lithostroti-
onella.

Progressive shallowing of
the sea in late Tournaisian
(Tn3; Zone C,) time brought
about a gradual reduction in
the diversity and abundance
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of the coral fauna. Vesiculophyllum, Zaphrentites, robust species of
Homalophyllites, and the Syringopora species continued on into this
interval.

Viséan faunas. Early Viséan (VI; Zone D) was the termi-
nal phase of the Tournaisian cycle of sedimentation on the Cordilleran
shelf. The sedimentary sequence is characterized by shallow-water carbo-
nates (much of which are intertidal) and evaporite deposits that accompa-
nied a retreat of the sea from the Cordilleran shelf. The coral fauna of this
time, because of the restriction of favourable environments, has less variety
and fewer individuals than that of the late Tournaisian. The early Viséan fauna
is characterized by the first appearance of phaceloid lithostrotionids, rep-
resented by Diphyphyllum and Siphonodendron. Among the solitary
corals, Vesiculophyllum and Zaphrentites continued into this interval from
the Tournaisian, but two new elements, Ankhelasma and Canadiphyllum
were locally abundant. Syringopora represents the tabulates.

Early middle Viséan (V2a) was a time of widespread epeirogenic up-
lift and emergence that terminated the Tournaisian — early Viséan cycle
of sedimentation. Late middle Viséan (V2b) terrigenous deposits in the miogeco-
syncline and adjacent cratonic platform of the northern part of the shelf
marked the beginning of a new cycle of sedimentation. At the same time,
most of the southern part of the shelf was probably above sea level.
The earliest middle Viseéan fauna (V2b; Zone Pre-E) consists of few solitary
corals, represented by Zaplurentites and the plerophyllid genus Rhopalolusma
adapted to muddy and sandy environments.

Clearing of the sea in the miogeosyncline toward the end of the middle
Viséan (V2b; Zone E) brought forth a blossoming of aulophyllids, colonial
Rugosa, and distinctive syringoporids that lasted well into late Viséan
(V3b; Zone F). This fauna is only locally represented on the southern part
of the shelf, where the post-early Viséan sequence is sporadically develo-
ped. The earliest corals in this fauna (Zone E) are Ekvasophyllum and a soli-
tary form similar to the Middle and Upper Carboniferous genus Timania.
Advanced Zaphrentites is also present. The lithostrotionids are represented
by distinctive species Siphonodendron, Dorlodotia, and Lithostrotionella.
The fauna is also marked by the first appearance of Pleurosiphonella, a
syringoporid that has eccentric visceral canals. Later in the sequence (Zone F),
Ekvasophyllum is replaced by Faberophyllum through evolutionary change,
and rare Dibunophyllum appears. Syringoporids allied to Multithecopora
are also known in this later assemblage.

Toward the close of V3b time (Zone Pre-K), an influx of terrigenous
sediment nearly extinguished the coral population, leaving only a few
Zaphrentites to inhabit the shelf sea.

Early namurian fauna During latest Visean (V3c)
and early Namurian (EI-E2) (Zone K), much of the Cordilleran shelf
continued to be dominated by deposition of mud and muddy carbonate
sediments. Where the water remained relatively clear, principally in the
miogeosyncline of the northern part of the shelf, a moderate but distinctive
coral fauna appeared. This fauna is characterized particularly by large spe-
cies of Caninia that have an intermediate zone of lonsdaleoid dissepiments
between inner and outer zones of regular dissepiments. Large, advanced
forms of Zaphrentites are also common. A species of Lithostrotionella having
a tendency toward development of complex axial structure is an important
element. The fauna is also marked by abundant bizarre syringoporids inclu-
ding Pleurosiphonella, forms allied to Multithecopora, and a new genus
similar to Tlecostegites of the Devonian.

These corals disappeared later in the Namurian (H; Zone Post-K),
although a few simple solitary forms continued on in a few places. Much
of the Cordilleran shelf became emergent before the first depositional phase
of the Pennsylvanian Period in middle Namurian (R). Where deposition
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WLS continuous into the Pennsylvanian, a terrigenous facies generally de-
vdid of corals was deposited.

~Summary. Most of the corals that inhabited the Cordilleran sea du-
riLg Mississippian time lived in shallow-water environments on a vast shelf
arpa. The main pattern of Mississippian coral distribution on the Cordil-
letan shelf seems to have been strongly controlled by tectonics. Two cycles
of | Mississippian deposition are evident, an earlier cratonic cycle during the
Taurnaisian and early Viséan and a later miogeosynclinal and cratonic
cyele from late middle Viséan lasting through the early Namurian. These
\depositional cycles are separated by a widespeard early middle Viséan pe-
iriad of epeirogenic emergence.
. Coral abundance within the two depositional cycles varies inversely
‘with the volume of terrigenous sediment contributed to the sea. In the earlier
cyele, the corals reached maximum abundance rather suddenly in the midd-
le Tournaisian after a feeble beginning in the murky sea of the early Tourna-
isian, then gradually diminished in abundance to the end of the early Vi-
séan. An entirely new fauna appeared during the later cycle of sedimentation.
l'he corals blossomed during the late Viséan after an inauspicious beginning
in middle Viséan, then waned briefly toward the end of the late Visetan,
and burst again in the early and middle part of the early Namurian before
waiing again toward the end of the early Namurian. Widespread emergence

at the end of the Mississippian was followed by a new cycle of sedimenta-
tion in the Pennsylvanian (middle Namurian) accompanied by a less pro-
lifi¢ coral assemblage.

l
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MHUCCUCHIICKAA (HUKHUNI KAPBOH)
GAYHA KOPAJJOB 3AIIAJA CIIA

B. CAH/I0
( Bawunazmon)

PE3IOME

B mmcencmicrmii nepron sanagmas wacte CIIA Geua mokpeita Kopamibepckin
MOpeM, 3aHIMABIINM OGMIpPHY0 TeppHTOpINO0 KOpAILIbepCKOil TeOCHHKINHAIN, GOJBINYIO
JacTh mMTaToB TIXOOKeaHCKOro moGepeskbs, 3amaauyio Hepaay i 3amagmnoe Afifaxo. 1o
MOpe OrPaHIYHBAJOCh HA BOCTOKe TpPaHCKOHTIHEHTAJbHBIM I0SCOM, COeJIHSIOMIMCH C
RHamagcknM myrtom. TpaHCKOHTHHEeHTANbHBII IOAC 3aHHMAN 9acTh MTATOB J|aKOTH
HeGpacum, Kosopago, Heo-Mekciko 1 otmensm  Koppiabepckoe MOpe OT Mopei, 1o
KPHIBAIOIIIX GOJNBIIYI0 9acTh IeHTPaJbHOIl II BocTouHON Teppiropiii CIIIA.

Kopainel 06nTamy B 9TOM MOpe Ha OGIIIPHOI MIoman meanda. Pacnpocrpauncuie
IIX CTPOTO KOHTPOJIIIPOBAJOCh TEKTOHIYECKIIM DEKIIMOM. YCTaHaBINBAeTCA pAJ 3TAneB,
KOTOpble XapaKTepu3yioTCs OIpeJeseHHbIMII TeKTOHIIYeCKIIMII YCJIOBHAMIL KakgoMmy 13
HIIX NPICYIL OTlpeJeJeHHBI KOMIIJIEKC KOpaJJoB.

JTall 0T HaYa:a PamHero 10 CPefHero TypHe XaPaKTepPH30BAICH OTIOKEHIAMI Caat-
LieB, aJIeBPOJITOB, I1eCYAHIIKOB II NPHMechblo KapGoHaTHOro MaTepyana. Kopalsisl GbLIn
OdeHb PefiKIl 1 Ipe/ICTaBJIeHBl [PemMyIeCTBeHHO CIHPHHTONOpHAaMi. B koHIe cpexiero
II B II037HEM TypHe KOJITIeCTBO TeppUTeHHBIX MOPOJ Pe3KO YMeHBIIIIOCh, MOABHJIOCH
0oJbIIOE KOMIYECTBO OANNOYHBIX PYTro3 I TaGyJIAT. Berpewasmiecst B 3T0 BpeMs KOJOHII-
ajllbHBle PYro3bl OBIAN mpeAcTaBieHbl poaoM Lithostrotionella. Paupee Bize xapa-
KTepI3oBa:10ch npeoliajaniieM KapGOHATHBIX OTJIOKeHIIN, a gayna KopaJlJIoB ctaja (o.lee
GenHOIT IO CPaBHEHIIO C MO3AHETY PHEICKOIT. XapaKTepHHIMII 0COGEHHOCTAMII ee ABIAMNCD
HOAB.TeHIle (ale O THbIX JINTOCTPOLIONI II COXpaHenlle pAJA TYpPHeliCKIX poaos. Cpejiree
BI13e GbLIO BpeMereM IIIIPOKOPaCIIPOCTPAHOT0 3ITelipOreHIITeckOro o seMa, 328 KOTOPBIM
T10CT1eJ0BaI0 OTJIOZKeHIe TepPPHTeHHBIX ocafkoB. (DayHa KOpaJiIoB ObjIa IpefcTaBieia
MaJIOUIICIeHHBIMIT ONIHOYHBIMII IIePOQILIIIaMI (HAaYalo CPeHEro BH3e), ayI0dILIIIIaMIL,
ROJIOHHAJILHBIMIT PYro3aMil I CHPIHTonopiamil. Konen BIrae It paHHIii naMiop GBI Bpene-
HeM OTJI0KeHIA KapOOHATUBIX IUIICTHIX 0CAAKOB. OT/leJbHEe yIaCTKI B Kopaiabeperonm mo-
pe GBLIM € OTHOCHTEJBHO IHCTHIMII BOAMI, B KOTOPHIX 7KILIN Ka HITHIIN, MaCCIBHbe PYTo3HI,
cupuaronopuas. B nosanem HaMiope oTa ¢ayna icuesia.

PALAEOZOIC CORALS OF ALASKA,
THEIR; STRATIGRAPIHIC OCCURRENCE
AND CORRELATION

Michael Churkin, Jr.
(Menlo Park, Calif.)

History of Alaskan coral studies. Corals of Palaeozoic age have been col-
lected in Alaska since the earliest days of geological exploration. These col-
lections have been made mainly by members of the U. S. Geological Survey,
the organization long responsible for systematic mapping and general geolo-
gical study of Alaska. Until recently, corals in shelly faunas were identified
only in the broadest terms and then only to round out the lists of inver-
tebrates. The pioneers in Alaskan palaeontology who provided most of the
fossil identification lists for the first geological publications are G. H. Girty,
E. M. Kindle, Edwin Kirk and Charles Schuchert (Dutro, 1956). The first
corals described from Alaska were Devonian species from the Porcupine
River (Meek, 1867). Much later, a few Mississippian lithostrotionid corals
were described by Hayasaka (1936), a new genus Sciophyllum was described
by Harker and McLaren (1950), and photographs of the Devonian corals of
east-central Alaska were published (Churkin and Brabb, 1967).

Since about 1950, a small group of specialists including A. K. Armstrong,
Jean Berdan, J. T. Dutro, C. W. Merriam, W. A. Oliver, Jr. and Charles
Rowett have become intercsted in Alaska’s Palaeozoic corals. In the last
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chade the first monographic descriptions of Palaeozoic corals of Alaska
were published (Rowett, 1969; Armstrong, 1970a, 1970b).

This paper, together with those of Oliver, Merrlam and Churkin, Armst-
rang, and Rowett, prepared for this symposium, is intended to summarize
oﬁr knowledge of Alaskan Palaeozoic corals and, particularly, their stratig-

hic occurrence and usefulness in correlation.

Regional tectonic setting. Palaeozoic coral faunas of Alaska occur instruc-
turally complex limestone deposits of Ordovician through Permian
age that are scattered widely through most of the geological provinces
of/the State.

| Paleozoic rocks in the Alaska Range and farther south are geosynclinal
| daposits that form the northern end of the Mesozoic fold belt that rims the ea-
stern Pacific and continues westward to connect with similar rocks in the
Kﬁryak Mountains of North-East U. S. S. R. (fig. I, Nt 2). Northern Alas-
ka — the north-eastern Brooks Range (fig. 1, N¢ 10) and the Arctic coastal
plain—is underlain by an early Palaeozoic geosyncline that discontinuously
rims the margin of the Canada basin of the Arctic Ocean and probably con-
nects with similar geosyncline deposits in the Innuitian foldbelt of the Ca-
nadian Arctic Islands (fig. 1, No 8). East-central Alaska (fig. 1, no. 3) and
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Seward Peninsula (fig. 1, N¢ 4) have thinner, mainly carbonate rock secti-
ons that represent western extensions of the Yukon shelf that separates the
circum-Arctic geosynclinal trend from the circum-Pacific geosynclinal trend.
(Churkin, 1969).

In the Late Devonian and Early Mississippian the circum-Arctic geosync-
line was deformed, intruded by granite and uplifted to produce wedges of coarse
clastic sediments that spread southward onto adjoining areas of Alaska, Ca-
nada, and North-East U. S. S. R. (Churkin, 1969). During the Mississippian
through the Triassic, successor basins with restricted marine sedimentation
developed on the roots of the earlier geosynclines (Brooks and Sverdrup ba-
sins). In the interior of Alaska, the presence of Late Devonian and Permian
chert-quartz conglomerates and sandstone also implies uplifts, probably
within the nearby Cordilleran geosyncline, that marked the beginning of
a late Paleozoic cycle of increased tectonic activity in tbe interior of Alaska.

Stratigraphic ocurrence and correlation of Alaskan corals. Alaska, since
it connects North America with Eurasia, is a key to understanding the geolo-
gic correlations around the northern Pacific on the one hand and the circum-
Arctic areas on the other, and thus figures prominently in palaeogeographic
i%c%nstructions and in tests of continental drift theories in the Arctic (Churkin,

70).

Within the framework of the theory of plate tectonics, various positions
of the boundary separating western North America from Eurasia have been
suggested in the Bering Sea region and in Yakutia, North-East U. S. S. R.
This paper analyzes stratigraphic and palaeontological data of Alaska and
North-East U. S. S. R. as a means of comparing their geologic histories, and
these in turn will be used as evidence for or against relative movements of
the two continental blocks.

In the Cordilleran geosyncline of southern Alaska, deposition of graywa-
cke, conglomerate and argillaceous rocks, interbedded with pillow basalts,
breccias and tuffs, prevailed throughout most of the Palaeozoic (fig. 2).
Massive limestones composed mainly of shelly fossils are interbedded with
the volcanic rocks. Very rapid facies changes reflect rugged bottom relief,
largely controlled by volcanic activity. Many of the coral and stromatopo-
roid-rich limestones closely associated with volcanic rocks indicate reef and
shallow-water shell bank deposits around volcanic centers (Eberlein and
Churkin, 1970) (fig. 3).

Pillow basalts in many places show various stages of fragmentation and
are cemented, in varying degree, by calcite. Some of these fragmental volca-
nic rocks, such as the Middle Devonian Coronados Volcanics, are in gradational
contact with limestone that is composed almost entirely of abraded fossil
fragments. The fossils include mainly tabulate corals, both massive coral
heads (Favosites, Heliolites, etc.) and branching fingerlike corals (Thamnopora
and A lveolites), together with very abundant encrusting colonies of massive
stromatoporoids. Less common are solitary horn corals, gastropods, brachio-
pods, and crinoid columnals. A present-day analog for this type of volcanic
deposit and associated reefs may be the Hawaiian Islands. According to under-
water diving investigations, when Hawaiian basalt flows enter the sea, pil-
low lavas and breccias form, and marine life quickly becomes established on
these rocks (J. G. Moore, oral commun., 1971).

Another type of Devonian limestone in south-eastern Alaska, the Wad-
leigh Limestone, is a massive Middle and Late Devonian limestone composed of
fragmented corals and massive stromatoporoids cemented by fine-grained dark
limestonerich in crinoid columnals and the small tube-shaped stromatopo-
roid Amphipora. Inmost beds the fossils are somewhat fragmented or abraded,
but in some the more massive colonial corals and especially the stromatopo-
roids encrust fragments of other fossils and appear to be in growth position,
or nearly so. These limestone breccias, in places associated with small buil-
dups of corals in growth position, may have developed on the flanks of reefs,
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but some also may represent the remains of reefs that were destroyed by storm
waves. Argillaceous limestone and calcareous shale are in places cychcally
mterbedded with purer limestone that contains scattered corals in growth
position. These better bedded sections are thought to be off-reef facies deve-
loped in quieter water (Eberlein and Churkin, 1970).

Still another type of occurrence of coral and stromatoporoid-rich limesto-
nd in south-eastern Alaska is represented in the Early Devonian part of the
H}hrheen Formation. The Kahrheen is mainly a conglomerate, graywacke
and calcareous siltstone sequence that overlies with a major unconformity
rocks ranging in age from Early Ordovician through Late Silurian and disp-
lays many sedimentary features suggestive of a shallow water nearshore envi-
ronment. Massive limestone breccias composed mainly of tabulate corals
and massive stromatoporoids, including large blocks of coral-head limestone
up to 5 meters across (in part slump blocks), suggest rapid, high-energy sedi-
mentation near the sediment source. Land plants in graptolitic shale inter-
bedded with the limestones indicate periods of lower energy conditions when
land-dwelling plants came from nearby uplifts within the geosyncline (Chur-
kin and others, 1969).

| Another type of reef deposit especially common in the Devonian of south-
eastern Alaska is the small patch reef. A good example is found in the Kahr-
heen Passage area, where a bioherm some 20 feet in diameter and 5 feet high
is preserved so that most of the corals and stromatoporoids are still in their
original growth position. The reef lies directly on limestone edgewise conglo-
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merate and is composed mainly of massive stromatoporoids that are especial-
ly numerous at the base of the reef. Tabulate corals, ceriod colonial corals
and solitary horn corals held together by encrusting stromatoporoids form
the upper part of the reef.

In the Silurian, coarse breccias in the Willoughby Limestone contain
abundant stromatoporoids and some small solitary corals that may also rep-
resent reef breccia deposits (Ovenshine and Churkin, unpublished field data).

The same volcanic-terrigenous rock facies as in southern Alaska is found
around the northwestern rim of the Pacific Basin in the Horyak Mountains
of Chukotka, in Japan, and farther south (Krasniy, 1966). Shelly faunas from
rare limestones in mainly volcanic and terrigenous rock terranes permit the
recognition of Ordovician (?), Silurian, Devonian, Carboniferous, and Permi-
an strata from a number of widely scattered localities. Some Soviet geologists.
(Egiazarov and others, 1965) have therefore concluded that all the interve-
ning terrigenous-volcanic rocks are also Paleozoic (Fig. 3). Ilowever, detai-
led mapping and the discovery of Mesozoic fossils in some of these terrige-
nous-volcanic sequences support the view that the limestones are fault-boun-
ded blocks (Peive, 1969). Lengthy conversations with Soviet geologists fami-
liar with the problem have assured me that, despite the structural mixing of
Paleozoic and Mesozoic rocks, there are enough places where the Paleozoic
limestones have volcanic interlayers to be reasonably certain that the limes-
tones belong to a Palaeozoic volcanic belt.

In the interior of Alaska, Devonian reefs or related deposits have been
observed in the southern Alaska Range (limestone forming St. John hill—
Reed and Churkin, unpublished field data); Huskokwim River region (Holit-
na Group of Cady and others, 1955, p. 24); and east-central Alaska (limestone
member of McCann Hill Formation and Salmontrout limestone—Churkin
and Brabb, 1967). These coral-stromatoporoid breccias are developed in stra-
tigraphic sections overlying Silurian and in places Lower Devonian graptoli-
tic shale, and probably represent a transitional facies from a carbonate shelf
facies in the interior of Alaska into the Cordilleran geosyncline farther south
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. 2 and 4). The breccias were probably related to reefs that grew around
margins of basins that were filled with argillaceous sediments. A similar
elopment of reefs associated with graptolitic shales has been found along
western margin of the Holymsky massif, North-East U. S. S. R. (Bogda-
1, 1963; figs. 58, 59, 61) (fig. 4).

Reefs and related deposits are less well known in northern Alaska (fig.
nd 5). This, I believe, is only partly due to unfavorable palaeoecological
ditions. The rocks in northern Alaska of Silurian and Devonian age—the
iod of major reef building in southern Alaska — are largely covered by
inger rocks and in many places are highly deformed and weakly metamor-
ised. In exception, coral breccia and reef-like structures that have been
omitized and highly mineralized have been described from the Cosmos
Is, Alaska (Tailleur, Brosgé and Reiser, 1967; Fritts, 1970). Also, coral-
| stromatoporoid-rich parts of the massive Devonian limestone in the cent-
Brooks Range, the Skajit Limestone, may represent patch reefs.

Farther north in the north-eastern Brooks Range, another predominant-
imestone and dolomite section of Devonian age and possibly older has be-
recognized (Dutro, 1970). These rocks include shallow-water carbonates
h stromatolitic structures, oolitic beds, Amphipora, and tabulate and ru-
3 corals that in places may represent reefs. These massive carbonates seem
se part of a predominantly siliceous and volcanic rock terrane and in pla-
are closely associated with basaltic lavas (Reiser, 1970). Thus these carbo-
es are similar to limestones in south-eastern Alaska and may also be rela-
to volcanic activity. Thick coral reefs reported in the Middle Devonian
felian) Blue Fiord Formation of Herr (1967) and in the Silurian Read Bay
mation of Douglas and others (1963, p. 11) of the Franklinian geosyncline
he Arctic Islands of Canada may have continued west around the edge of
Canada basin, and their equivalents in Arctic Alaska may be some of the
ssive carbonates in the Brooks Range (fig. 2, 5).

The Carboniferous strata of northern Alaska are part of a northward-di-
ed transgressive cycle (Armstrong and Mamet, 1970) that should have
served any coral reefs. However, there are essentially no known organic
's, coral or otherwise, in the Carboniferous strata of northern Alaska
K. Armstrong, oral commun., 1971). There are instead numerous biostro-
. beds composed mainly of colonial corals. These occur the full length of
Brooks Range. A good example of this is at a locality 6 miles south of Ca-
Liisburne. Here a well-bedded, 75-foot-thick limestone composed of Upper
sissippian Lithostrotonellid corals, according to Armstrong, most closely
roaches a reef-like structure. The environment in which the individual co-
colonies and communities are thought to have developed is in front of and
ind oolite banks (Armstrong and Mamet, 1970).

Permian rocks in northern Alaska and in its interior are mostly clastic
osits shed from a northern source. Corals in strata are generally small non-
;epimented types characteristic of a nearshore facies (Rowett, this sympo-
n). In the Permian of the Alaska Range, Wrangell Mountains and south-
sern Alaska, the corals are large, solitary species or compound phaceloid
cies, both dissepimented. Tabulate corals are also common. According to
vett, these indicate a comparatively deeper water environment. This accords
h the concept that the northern and central parts of Alaska were shelf envi-
m%l)lts and that southern Alaska was part of the Cordilleran geosyncline

In the Alaska Range there is a thick Permian volcanic sequence inter-
ered with limestone rich in corals (Rowett, this volume; Bond, 1969).
ording to Rowett (1971, written commun.) many of the Lower Permian

. 5. Preliminary correlation of the Paleozoic stratigraphy around the Canada basin.
See fig. 1 for location of nuinbered sections.
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limestones here are biostromes with corals making up as much as 40 percent.
of the stratified layers. Both solitary (large dissepimented species) and fasci-
culate corals occur, many of which are in living position. Small coral bioherms
and biostromes have been reported (Bond, 1969) in the same general area.
Bond suggested that these bioherms may have grown along the flanks of acti-
ve volcanoes and that they did not grow into large reefs because each erupti-
on rapidly buried them with volcanic detritus. Modern reefs grow around the
very edges of active volcanoes in the Pacific. In the Hawaiian Islands, for
example, there are many places where repeated eruptions have prevented re-
efs from becoming large, wave-resistant structures, despite the fact that they
grow rapidly in this generally favourable environment (J. G. Moore, oral
commun,. 1971).

Conclusions and future work. Preliminary correlations based mainly on
reconnaissance field and palaeontological studies lead to the following palae-
ogeographic reconstructions. In the early Paleozoic a geosyncline rimined
the southern margins of Alaska and North-East U. S. S. R. (Fig. 2 and 3).
Coral- and stromatoporoid-rich limestones, in places forming reefs and reef-
related deposits, were closely associated with volcanic centers. Another geo-
syncline rimmed the northern margin of Alaska, Arctic Islands of Canada and
North-East U. S. S. R. (Fig. 5). Separating the two geosynclines was a nar--
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row area that received mainly shelf carbonate sediments and, although broken
in places by Mesozoic basins, may have originally extended rather continuo-
usly from the North American craton to the Holymski Massif of North-East
U. 8. S. R. (fig. 2 and 4). Reef or reef-breccia deposits are distributed around
the margins of this shelf. The circum-Pacific geosyncline persisted through
theA late Palaeozoic and in Alaska seems to have extended farther north
(fig. 6). In the Devonian the circum-Arctic geosyncline was affected by a
major orogeny that uplifted parts of the geosyncline lying along the margin
of the Canada basin. During the late Palaeozoic, successor-basin deposits
developed on a broad shelf that covered the roots of the earlier geosyncline
(fig. 6). Corals in these shelf deposits form biostromal carbonates or occur
as abraded fossils in clastic nearshore sediments. If the main elements of this
palaeogeography are correct, then it should be possible to verify it by a study
of faunal provinces, especially if the fossils that are used are corals or other
types whose distribution is acknowledged to have been strongly controlled
by their environment. Preliminary correlations of corals and various other
shelly fossils show a gross similarity of faunas in different areas of North-
East U. S. S. R. (including Chukotsk Peninsula and the Kolymski massif)
on the one hand and North America on the other (Nikolaev and Rzhonsnit-
skaya, 1967; Oradovskaya, 1970; Ross and Ingham, 1970). These faunas also
resemble those in the Siberia platform (Dubatolov, 1969; Oradovskaya, 1970).
Therngeologic history of Yakutia, however, indicates that it was the site of a
majdr seaway, perhaps of oceanic proportions, that separated the Siberian
platform from the Kolymsky massif during the early Paleozoic (fig. 2).

. |Deposits of geosynclinal proportions developed along the margins of
these subcontinents and were deformed into fold belts in the late Palaeozoic
and lespecially in the Mesozoic as the seaways between the leading edges of
;lée pproaching Eurasian and North American continental plates (Churkin,

71).

Detailed description and comparison of corals and associated fossils from
différent parts of this region are now nceded to test the various palaeogeogra-
phic reconstructions. The succeeding papers to be presented at this symposi-
um (Oliver and others, this volume; Armstrong, this volume; Rowett, this
volume) summarize our knowledge of Alaskan corals and show their gross
similarities to corals from neighboring parts of the U. S. S. R. and Canada
in anticipation of more intensive studies yet to come.
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ennklil BoJIHAMH (H3BeCTHAKH BopueiiT).

| Ha roro-Boctoke AJIACKH HIKHeNeBOHCKad dacrb popmanun Hapxme clokeHa KOH-
rioMépaTaMH, TpayBaKKaMHd, H3BECTKOBHCTHIMH CJAHIAMH, B TPalTOJHTOBHX CJaHmax
yETaHOBIEHH OCTATKH (JIOpH. B MacCHBHHIX H3BECTKOBHIX GpeKumAx Macca TabymAT u
crponramnoponneﬁ.

H

pasp

| |B neBoHe 10T0-BOCTOUHON AJACKH TaKke mMeeTcs HeGoIbmON pu ¢ MHOrouwmcleH-
BIMH KOpaJJaMH H CTPOMaTONOPOHMEAMH.

Ha cesepo-BocToKe xpeGTa Bpykca npeo6iafalT H3BECTHSAKA H JOJOMHTH, BO3-
MOsKHO, GoJlee MpeBHHe; B HAX eCTb OCTaTKH cTpoMaTomopomjeif, Tabynar m pyros. Hak
I 1a foro-BOCTOKe, OHH, BO3MOKHO, CBA3aHH C IPOABJeHAeM By IKaHA3MA.

| |Apmme pudu B KapGoHe AJACKH HEH3BECTHH, HO B xpeGTe BpyKca BcTpeuensl o6pa-
30BaHAs, NOJO0HEE GHOCTpOMaM C JHTOCTPOLHOHHJAMH.

Ta AnAcKe INepMb IpefCcTaBleHa IpPeOMYyIIeCTBEHHO KJACTHYECKAMH IIOPOfaMH.
B/ m3pecTHAKaX Ha ceBepe H3BeCTHH MeJKHe AHadparMaTodopHEE PYrosnl, B Ipefelax
xpe6ToB Bpamrens m AJNACKHHCKOrO — OJAHNHOYHEIE I KOJOHHAJbIHE ILIEOHOPOPHEE pPY-
ro3H i TaOyAATH. B HUsKHell IepMH H3BeCTHH GHOCTPOMEI.

Epennapmenmaﬂ KOppeJANHsA 0Ka3hBaeT 6IH30CTh KOMIIEKCOB KOPaJIoB AJsfC-
K 1T

I esepo-Boctoka CCCP (Uykorka n Koammexkmil Maccns), a Takxe CHOHpCKoli miar-
dapu

g 6Gonee kEEX paiionoB CeBepHOI AMepHKH.

ORDOVICIAN, SILURIAN
AND DEVONIAN CORALS OF ALASKA

W. A. Oliver Jr.
(Washington),
C. W. Merriam, M. Churkin Jr.
i (Menlo Park, California)
|

Irdovician — Ordovician rocks of different facies have been recognized
in m%y widely separated areas of Alaska (fig.1). Ordovician corals (tables 1,
2), however, are rare and have only been found inlimestone sections disconti-
nupusly exposed across the middle of the state (fig. 1, locs. 7—4).

I'[n the section that is exposed in the lower ramparts of the Porcupine

River| (fig. 1, loc. 1), Tetradium, Calapoecia, and Saffordophyllum occur
together in a very fine grained limestone that also is reported to have gastro-
pods dnd trilobites of Middle Ordovician age (Kindle, 1908, p. 323). Farther
south{ in te Jones Ridge section (fig. 1, loc. 2), near the Yukon River, a
small |collection of corals including Calapoecia, Catenipora, and Grewingkia
was miade from a thin limestone in a shale and chert unit directly overying
the uﬁper member of a Cambrian and Ordovician limestone (Jones Ridge
Limestone). Silicified brachiopods and trilobites closely associated with the
corals|resemble forms from the late Middle or early Late Ordovician of 1'crcé,
Queber, and the classical Caradoc section of Girvan, Scotland (Ross and Dut-
ro, 19@6). Bighornia and Deiracorallium have been recognized from presumed
Upper| Ordovician rocks in the same area.
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Outside of easi-central Alaska, the ouly other Ordovician rocks in which
corals have been found are in isolated sections that lie along the upper reaches
of the Kuskokwim River and in Seward Peninsula. Three hundred miles west
of the Jones Ridge area, Saffordophyllum has been reported from an exposu-
re on the shore of Lake Minchumina (fig. 1, loc. 3).

Farther west, the section in the Seward Peninsula (fig. 1, loc. 4), alt-
hough interrupted by numerous thrust faults, has been subdivided into seve-
rall units of limestone, locally interbedded with argillaceous and dolomitic
limestone (Sainsbury, 1969) (fig. 2). Rich coral faunas, discovered by Sain-
sbury in the Don River area, include abundant colonial corals — A getolites,
Calapoecia, Catenipora (4 or more species), Cyathophylloides, Pycnolithus?,
Rhaphidophyllum, Tollina, and Trabeculites,— and the solitary streptelasma—
tid|Bighornia. These corals are associated with other shallow marine inverteb-
ratés including labechiid stromatoporoids, gastropods, pelecypods, ostraco-
des, and brachiopods, many of which are representatives of the Bighorn-Red
River fauna that is so widespread in western North America and the Canadi-
an Arctic. Probable Middle Ordovician rocks in the same general area include
Labiyrinthites (Bolton, 1965, p. 21—22, pl. 7, fig. 4) and Reuschia.

In contrast to the predominantly carbonate rock facies in the interior
and western parts of Alaska, a thick sequence of graywacke, argillaceous rock,
and conglomerate rich in volcanic detritus and interlayered with pillow lavas,
tuffs, and breccias is exposed in south-eastern Alaska (Eberlein and Churkin,
1970). Limestone is rare in the Orbovician part of this sequence and occurs
only as fine-grained dark limestone interlayered with graptolitic shale and
chert and as boulders of nonfossiliferous limestone in volcanic rock rich cong-
lomerates.

| Silurian. Silurian rocks (fig. 2) closely parallel the pattern of sedimen-
tary facies established in Ordovician time, and there does not seem to be a
pronounced break in sedimentation across the Ordovician — Silurian boun-
dary anywhere in Alaska (Churkin, 1971b). Silurian corals have been reported
from widely separated limestones in the interior and western parts of Alaska.
Corals here are mainly tabulates including Halysites, Favosites, Heliolites,
and| 4 lveolites and, more rarely, solitary streptelasmatids. These are found

an unnamed dolomite on the Porcupine River (fig. 2, loc. ), in a long
andinarrow belt of massive limestone (Tolovana) north of Fairbanks (fig. 2,
lpc.|2), and in limestones in the Delong Mountains of the westernBrooks
Range (fig. 2, loc. 3). Most of these corals are in dolomitic sections that ha-
ve been recrystallized so that the corals are generally poorly preserved.

In the Seward Peninsula (fig. 2, loc. 4) Silurian coral faunas occur in
carbonate rocks that overlie the Ordov101an succession of faunas without any
apparent stratigraphic break. Coral faunas however, appear to be Middle Si-
larian, including A4 leolites, Cystihalysites, Cystiphyllum, Favosites, Heliolites,
Hezjsma?, Multisolenia, Parastriatopora, and Syringopora.

‘The south-eastern Alaska coral faunas (table 3) that occur in high calci-
um limestones are generally better preserved and far richer in numbers of ge-
nera and species. They are part of the volcanic- graywacke province that ex-
tends discontinuously along the eastern Pacific margin from as far south as
northern California. Within this province, carbonate rocks are subordinate
to siliceous clasticrocks largely of volcanic derivation. In many places, howe-
ver, 'thick limestones rich in corals occur in the section. The best known of
these is a sequence of predominantly massive and thick-bedded fine-grained
limegtone (Heceta Limestone) on the west side of Prince of Wales Island
(fig.'2, loc. §) that contains sandstone and argillaceous rocks rich in volca-
nic rock fragments near the middle of a zone of conglomerate. This limestone
on Heceta Island is over 10000 feet thick and ranges in age from late Early
Silutian to Late Silurian based on graptolites, conodonts and shelly fossils
(Eberlein and Churkin, 1970; Overshine and Webster, 1970).
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| Corals from the limestone include Zelophyllum, M icroplasma, Cystiphyl-
tum, Hedstroemophyllum, Salairophyllum, Entelophyllum, Petrozium, Phau-
lactis, Fletcheria, and Tryplasma. Zelophyllum and Salairophyllum are abun-
dant in beds which also yield the large Conchidium alaskense and the stroma-
toporoid Amphipora. These Rugosa are characteristic of other coral-richli-
mestones in south-eastern Alaska and are considered to be of Late Silurian
(Ludlow) age. Massive colonial genera are uncommon.

[The Lower and Middle Silurian of south-eastern Alaska, containing nu-
merpus graptolite faunas, are represented by a volcanic-terrigenous rock
sequence.

{Devonian. In the northern and east-central parts of Alaska, Middle and
lessicommon Lower Devonian sections of mainly limestone and dolomite are
parti of an early Palaeozoic cycle of nearly continuous sedimentation that
started in the latest Precambrian or Cambrian. Other areas of predominantly
carbonate rocks are in the Seward Peninsula and in the Huskokwim River
region where relatively pure carbonate sections are known to contain Devo-
nian as well as Silurian and Ordovician corals (fig. 3).

\Corals of Devonian age occur in east-central Alaska where a fauna chara-
cterized mainly by the colonial corals «Billingsastreas, Xystriphyllum, Utara-
tuia, Peneckiella, Fasciphyllum and Spongophyllum has been found in thin
limestone formations (Salmontrout Limestone; limestone members of McCann
Hill| Chert) or in limestone interlayered with pillow basalt (Woodchopper
Volcanics) (fig. 3, locs. 7—3). These corals are considered to be late Early
Devonian (Emsian) or at the latest early Middle Devonian (Eifelian) based
on rich shelly faunas, particularly tentaculitids, ostracodes, trilobites, and
conodonts associated with the corals (Churkin and Brabb, 1968). The corals
oc¢cur directly above graptolitic shales with Monograptus yukonensis and mo-
nograptids of the M. hercynicus type that indicate an Early Devonian age.
Outside of Alaska, these corals seem to have their closest affinities with Asia-
tic Russian species described by Soshkina (1952) and Bulvanker (1958), espe-
cially those from the Kuznetsk Basin and aresimilar to those of Middle Devo-
nian|age in the Yukon Territory, Canada (Crickmay, 1960; Lenz, 1961;
Pedder, 1964). The Alaskan faunas resemble those of the Urals — Tian
Shan and the Altai — Sayan coral provinces of Dubatolov and
Spassky (1968).

The corals «Billingsastrea», Hexagonaria, Disphyllum, Favosites, Tham-
nopora, and Alveolites and the stromatoporoid Amphipora of Middle (?) to
carly Late Devonian age from the massive Skajit Limestone are ameng the
oldes& fossils known in much of the Brooks Range (fig. 3, loc. ). This lime-
stone is overlain by a slate and limestone unit that has Alveolites, Thamnopo-
ra, Macgeea, Spongophyllum and Phacellophyllum of early Late Devonian
(Frashian) age. The next higher unit, mainly shale and sandstone (Hunt Fork
Shale) has Macgeea, Alveolites, Disphyllum, Thamnopora, Cladopora, Hera-
gonaria and Phillipsastrea indicative also of early Late Devonian (Fras-
nian)| time.

The Upper Devonian in east-central Alaska and the Brooks Range is do-
minated by clastic rocks. Chert pebble conglomerate, sandstone and shale
derived from uplifts within adjacent geosynclinal belts started a cycle of
thick accumulation of coarse siliceous detrital sediments in the interior,
of 'Alaska.

South of the Brooks Range, coral faunas (mainly the tabulates Striato-
pora, Cladopora, Favosites and Alveolites) have been identified from scattered
limestones. These include areas in the Seward Peninsula (fig. 3, loc. 9), in
the lower Yukon — Kuskokwim drainage (fig. 3, loc. 6) and in parts of the
Alaska Range (fig. 2, loc. 7). A Middle Devonian fauna containing Clado-
pora, \Heliolites, Thamnopora and Stringophyllum (Sociophyllum) has been
recogiized in an unnamed sandstone and shale unit in the middle Kusko-
kwim area (fig. 3, loc. 8).
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Devonian corals (tables 4—6) are best known in south-eastern Alaska,
where there seems to be a succession of faunas ranging from Early to Late De-
vogrlian age. The oldest coral faunas in this succession occur in bioclastic li-
meéstone breccias and conglomerates that are interbedded with volcanic rock-
rich conglomerate, graywacke, and graptolite and vascular plant-bearing
shale (Harheen Formation) (Churkin and others, 1969) (fig. 3, loc. 9). Most
of the corals are tabulates including Favosites, Thamnopora, Striatopora and
Syringopora. Rugose corals in the faunas include Pseudomicroplasma, D isphyl-
lumk and the large «Tryplasma» altaica. The close association of Monograptus
yu)conensis and M. pacificus that identifies the youngest zone of Monograptus,
indicates a Praguian (Siegenian to early Emsian)-late Early Devonian, pos-
Sibly earliest Middle Devonian age (Churkin, Jaeger and Eberlein, 1970).
At lone locality the presence of a distinctive compound coral resembling, but
different from both «Billingsastrea» in the Yukon Territory and Taimyrophyl-
lum in the Great Basin and western Canada is particularly interesting becau-
se it occurs directly below Monograptus yukonensis. In the same formation
(Kdrheen Formation) but north of these localities with graptolites, the rugose
corals, Digonophyllum, Acanthophyllum, Hezxagonaria and Dendrostella occur.
Dendrostella in the Alaskan collection resemble typical D. trigemme from the
Rhine Valley Givetian and forms from the Ilume and Nahanni Formations
of western Canada described by Pedder (1964).

Middle Devonian stratigraphy and coral faunas of south-eastern Alaska
are'best known in the vicinity of Craig on the west side of Prince of Wales Is-
land (Eberlein and Churkin, 1970) (fig. 3, loc. 9). Here the presence of Strin-
gocéphalus was recorded by Rirk (1927, p. 219) in a 1000 foot thick relatively
pure limestone (Wadleigh Limestone). The beds below Stringocephalus have
yielded rugose corals of the families Digonophyllidae (Digonophyllum, Meso-
;ihy!tum and Arcophyllum) and Ptenophyllidae (Acanthophyllum). Also pre-
senfj are colonial Rugosa of the genera Australophyllum, Xystriphyllum, Lo-
yolophyllum, and Hexagonaria. The abundant Rugosa in the lower parts of the
same limestone in the area are large subcylindrical members of a new genus
belonging to the Acanthophyllum group. None of these south-eastern Alaska
corals appears conspecific or very closely related to Hfume or Great Basin spe-
cies; A large complex Arcophyllum is quite similar to A. dachsbergi (V o 1-
1'b 1) of middle Middle Devonian age in the Eifel district of Germany. It is
probable that these strata range upward from the Eifelian stage into the
Striilzgocephalus—bearing Givetian. Sociophyllum occurs high in the section,
presimably below the top of the Middle Devonian.

f the more diagnostic colonial Rugosa in the Hume, Nahanni, and Great
Basin coral faunas, the genus Utaratuia has not been found in south-eastern)
Alaska and Sociophyllum is known only from scrappy material at a
=single locality.

Colonial Rugosa of Late Devonian (Frasnian) age are exceedingly well
reprasented in the upper parts of the limestone section (Wadleigh Formation
neéar|Craig, south-eastern Alaska (fig. 3, loc. 9). These cosmopolitan faunas
comprise diverse Phillipsastraeidae such as Phillipsastraea, Pachyphyllum,
Phacellophyllum, Peneckiella, and Macgeea. A very large Pseudamplexus
with wide septal stereozone in the Phillipsastraeid fauna by itself might be
regarded as considerably older and probably represents a homeomorph. Ta-
bulate corals occur throughout the Devonian limestone of south-eastern Alas-
ka and include: Alveolites, Coenites, Favosites, Heliolites, Parastriatopora,
Syringopora, and Thamnopora. These tabulates, although generally quite
abunfant, well preserved, and associated with massive stromatoporoids and
Amphipora, are unstudied and provide a rich field for research. Recent stu-
dies of Syringopora from south-eastern Alaska indicate similarities to species
in Agia on the one hand and North America on the other (I. I. Chudinova,

w ritllen commun., 1971).
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OPIOBUKCKHE, CHJYPHUCKHE 1 JTEBOHCKRHE
KOPAJIJIBI AJIACKH
B. A. OJHBEP-M..
(Bawunzmon),
Y. B. MEPPHAM, M. YYPRHH
(Menao Hapk, Kaaugoprus)

PE3IOME

B maneo3oe AnACKA KOpaJJah BCTPEYAIOTCH IOYTH HCKIOYHTENLHO B CHJIBLHO JAHCJIO-
IHPOBAaHHKWX H3BECTHAKAX H J0JOMHTAX.

Opaosnkckne Kopaiaan peakn. Ha p. IlopkeionailE ycramosienn Tetradium, Ca-
lapoecia m Saffordophyllum; Ha BOCTOKe LEHTPAJbHOH JacTH AJSACKH B IODHOM XpebTe
JsxoyH3 BeTpedenn Grewingkia, a W3 palioHa 03. MuEuyMHHA H3BecTeH Saffordophyllum.
Ha n-pe Crioapi opOBHKCKHe KOpaJITbi NIpeAcraBleHR BARaMH Bighornia, Calapoecia,
Favistina n Catenipora.

102



Cnanypmiickae KopaJuIH BCTpedeHH Ha M-Be Cbioapi, B meHTpe AJACKH B N3BECTHAK®
Tonosana, Ha 3anage xp. Bpyke @ ocofeHHO MHOro HX B H3BeCTHAKAX Xecera H Bminoy6m
B IOr0-BOCTOYHOH Ausicke. Jt0 BAAK Zelophyllum, Microplasma, Cystiphyllum., Helioli-
tés, Alveolites, Hedstroemophyllum, Salairophyllum, Entelophyllum, Petrozium, Halysites.

I Kopanan geBoHCKOro Bo3pacra pacipocTpaHeHH HamGoJsee mApokKo. OHM BCTpeda-
10TCA Ha BOCTOKe IeHTPAJbHOH AJIACKH, I'fie IipeJcTaBieHH BOnaMA Billingsastraea, Xystri-
phyllum, Utaratuia, Peneckiella, Spongophyllum (n3BectHAKA COJMOHTpPAyT, KPEMHHCTHIE

amnel Mak HaH m ByJakaHmYeclkHe Iopoall Byndomep). JleBoHCKHe Kopaaasl Billingsa-
straea, Hexagonaria, Disphyllum u3 maBecTHaka CKa[KHT OTHOCATCA K CAMBIM [peBHHM
nﬁnonacum&, KOTOpHE XapaKTepHH A Goabmeit gacth Xp. Bpykc. JleBoHCKAe KOpAJIH
H3BECTHHI TaK:Ke Ha II-Be Choapf, B OacceitHe HM:KHero TedeHNs lIOKoH-KycKoKBIM I B He-
KOTOPHIX 9acTAX AJACKAHCKOH ropHOH rpafH. Billingsastraea, Thamnopora m Tryplasma
IOr0-BOCTOYHOH AJIICKA acCOMUHPYIOT C IO3JHAMHA JeBOHCKEMH rpalitoinraMi. Gorarke
g)gyuymi cpeJHeIeBOHCKOro Bo3pacra coaep:Kart Acanthophyllum, Digonophyllum, Arco-
phyllum, Loyolophyllum, Xystriphyllum, Australophyllum m Hezagonaria. KomoHHH Ko-
PaJ1I0B-KOCMOIOIATOB II03HEro [eBOHA, BKINUIanmuAe pasHoobpasunx Phillipsastraeidae
(Phillipsastrea. Pachyphyllum, Phacellophyllum, Peneckiella, Macgeea), pacupocTpaHe-
HEl 0UeHb MHPOKO HA I0T0-BOCTOKe AJIACKI, a TaK:Ke B Xp. Bpyke.

CARBONIFEROUS CORALS
OF ARCTIC ALASKA

A. K. Armstrong
(Menlo, Park, California)

Armstrong (1970b, 1972) has found that within the Lisburne Group of
arctic Alaska lithostrotionoid corals are unknown in beds of pre-Meramec
(Tournasian) age. They are represented by 16 taxa and abundant individuals
in Meramec and very earliest Chester age beds, and are rare in beds younger
than earliest Chester. Only three taxa are found in middle and late Chester
age beds.

| The system of microfossil assemblage zones developed by Dr. Bernard L.
Mamet of the University of Montreal, Canada, has been applied to the Carbo-
niferous carbonates of Alaska (Armstrong, Mamet, and Dutro, 1970, 1971;
Armstrong and Mamet, 1970; Armstrong, 1970a, 1970b, 1972, and unpub.
rept.). The use of Mamet's microfossil assemblage zones has permitted detai-
led correlation of surfacesections with the Carboniferous type sections of Eu-
ragia and North America. The Lisburne Group comprises the Carboniferous
calcareous rocks of arctic Alaska, and the most conspicuous macrofaunal ele-
ments are large colonial corals.

The biostratigraphy and the lithostrotionoid corals from the Meramec-
age parts {late zones 13 — 15) of Sable and Dutro’s (1961) Kogruk Formation
of the DeLong Mountains and Campbell’s (1967) Nasorak Formation of Cape
Thompson, both in the Lisburne Group, were described and illustrated by
Armstrong (1970b). He reported from these sections the following taxa: Lit-
hostrotion (Siphonodendron) sinuosum (K elly), L. (S.)aff. L. (S.) sinuo-
sum (Relly), L. (S.) warreni N els o n, Lithostrotion (Siphonodendron)
sp. A, Lithostrotionella banffensis (W arr en), L. aff. L. banffensis (W a r-
ren), L. birdi Ar mstrong, L mclareni (Sutherland), Litho-
strationella sp. A, Lithostrotionella sp. B, Thysanophyllum orientale T h o m-
s on, T. astraeiforme (W arren), Thysanophyllum sp. A, Sciophyllum
lambarti H arker and Mc Laren, S. alaskaensis Armstrong,
and Sciophyllum sp. A. These species, plus five new species of Mississippian
corqls, are common in the.shelf carbonates and are found in outcrop across
arcfic Alaska in the Brooks Range.

| Lisburne Group solitary corals are being studied and belong primarily
to the genera Faberophyllum spp. and Amplezizaphrentis spp. The tabulate
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corals are abundant and are represented by a number of species of Syringopo-
ra spp. and Michelinia spp. The lower Carboniferous coral fauna has many
species in common with, and is closely related to, similar-age coral faunas
of the Rocky Mountains of British Columbia, Alberta, and the Yukon Terri-
tory of Canada. B

The Mississippian Peratrovich Formation in the north-western coastal
regions of the Prince of Wales Island, Alaska, contains three members that
represent continuous marine sedimentation from Osage into Chester time.
The chert member, about 200 feet thick, rests disconformably on strata of
Devonian age and contains no corals. The limestone and chert member is abo-
ut 400 feet thick. Ekvasophyllum cf. E. inclinatum P ar k s and Faberophyl-
lum williamsi Arm stron g are found in the middle through the top of the
chert member. The upper 100 —120 feet of the member contains Faberophyl-
lum girtyi Armstrong, Lithostrotion (Siphonodendron) sp., Lithostro-
tion (Siphonodendron) warreni N el son, Diphyphyllum venosum A r m-
strong, Diphyphyllum klawockensis Arm stron g, Lithostrotionella
banffensis (W arr en), L. pennsylvanica (Shimer), L. birdi Armst-
ron g Thysanophyllum astraeiforme (W arren), and Sciophyllum alas-
kaensis Armstrong This fauna is of Meramec age (zone 13—14) and
suggestive of a correlation with the Mount Head Formation of Alberta,
Canada.

The limestone member is about 400 feet thick. The lower part of the mem-
ber contains Faberophyllum girtyi Arm strong, Lithostrotionella banf-
fensis (W arren), and Lithostrotionella peratrovichensis Armstrong
and is of late Meramec age (zone 15). The upper part of the member contains
Lithostrotion (Siphonodendron) succinctus Armstrong.

The Mississippian strata are overlain by marine strata of Early Pennsyl-
vanian age, which contain new lithostrotionoid species.

Rowett (1969) reports Cryptophyllum striatum R o w e t t and Cladochonus
sp. and Michelinia sp. from Pennsylvanian age beds the east-central Alaska
Range, Alaska.

According to Armstrong (unpub. rept.), inarctic Alaska Pennsylvanian
rugose corals are known only from the Lisburne Group of north-eastern Alas-
ka from Atoka-age beds in the upper part of the Wahoo Limestone; none
as yet have been found in Morrow-age beds in its lower part. They
are represented by new species of Corwenia and Lithostrotionella. The nearest
described morphologic and time stratigraphic equivalents are Lithostrotionella
orboensis Gro ot (1963) from the upper Moscovian of Spain and Petalazis
mohikana Fomichev (1953) from the upper Moscovian of the Donetz
Basin, U. S. S. R. The Corwenia shows close similarity to the upper Moscovi-
an coral Corwenia symmetrica (D obroljubo va) from Spain and the
Moscow and Donetz Basins of U. S. S. R.
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KAMEHHOYTOJIBHBIE KOPAJLIBI
APKTHYECKON AJIACKH

A. K. APMCTPOHT
(Menao Ilapr, Kaaugoprus)

| PE3IOME

| B cesepo-samapmoit AsasicKe mg rpynni Jinc6opH (popmamua Korpyk) ycTaHOBIeHBE
JMTOCTPOUMOHH/E, TIDHHAJE;KalHe ponaM Lithostrotion (Siphonodendron), Lithostro-
tionglla, Thysanophyllum, Sciophyllum, a tak:ke Faberophyllum, Amplezizaphrentis.
Michelinia, Syringopora.

| U3 dpopmanun Ileparposnu (o-B IIppEna ¥Yaanckoro) no fagEEIM ApMcTporra (1970)
ycranosaenn FEkvasophyllum, Faberophyllum, Lithostrotion (Siphonodendron), Biphy-
pliyllum, Lithostrotionella, Thysanophyllum, Sciophyllum, a W3 HH30B II€HCHIbBAHCKOX
oraosiennii, mo naHERIM PoBerrta (1969),— Cryptophyllum, Cladochonus, Michelinia.

Bonee no3pane neECHILBAHCKHE OTAO0KEHHs cofiep:KaT BHAHM Corwenia u Lithostro-

tionella, cxonaHe ¢ MO3AHEMOCKOBCKAME Mcnarmm, [{oabacca n IlomiocKkoBHOrO GacceilHa.

STRATIGRAPHIC DISTRIBUTION
OF PERMIAN CORALS IN ALASKA

C. L. Rowett
(Fort Worth, Tezas)

Introduction. Permian non-marine and marine coral-bearing strata
are Lnown from almost every major region in Alaska (fig. 1, Index Map).
Dettital marine rocks are exposed almost continuously throughout the
length of the Brooks Range from Point Hope to the Yukon boundary. In east-
central Alaska Permian strata have been mapped along the Porcupine,
Nation and Yukon Rivers. In south-western Alaska, poorly differentiated
marine and non-marine rocks that range in age from Carboniferous to Juras-
sic occur in the lower Yukon-Kuskokwim region, in the Goodnews Bay
areal and on Cape Kekurnoi. Throughout the central and eastern Alaska
Range graded volcaniclastic rocks and limestones arc present in the Delta
River area, the Slana area, the Nabesna area and in the eastern Wrangell
Moufitains. Detrital marine Permian strata also have been identified both
on the mainland and on many islands of the Alexander Archipelago of South-
eastérn Alaska.
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Fig. 1. Servey map of Alaska.

Major geologic provinces. Broadly, the distribution of major lithofacies
shown in Figure | indicates that a volcanic eugeosynclinal belt occupied
most of south-eastern, southern and south-western Alaska during the Per-
mian. Most of the stratigraphic units in these regions consist of silicified
volcaniclastic rocks, graywacke sandstones (commonly graded) and ande-
sitic flows. Limestones are typically impure and are laterally discontinuous;
locally, however, they are highly fossiliferous. A miogeosynclinal facies,
if such was recognizably developed during the Permian, presumably lay
to the north of this belt, in the region now termed the Yukon-Tanana up-
lands. Other than the questionably Permian volcanic Ranparts Group,
however, few vestiges of these deposits have been preserved because of deep
erosion north of the Denali fault, which parallels the axis of the Alaska
Range for a distance of over 1000 miles.

Nearshore detrital marine deposits, however, are present.both in the
Brooks Range and in east-central Alaska. The lower Permian Siksikpuk
Formation in the Brooks Range is a dominantly clastic marine deposit
that accumulated not too distant from emergent land that lay tothenorth
(Campbell, 1967; Patton, 1957; Patton and Tailleur, 1964; Tailleur and
Kent, 1951; Tailleur and Sable, 1963). In east-central Alaska the Tahkandit
Formation also appears to represent fairly nearshore deposition (Brabb,
1969; Brabb and Churkin, 1969; Grant and Brabb, 1970).

It is within this regional tectonic setting that the distribution of Per-
mian corals in Alaska should be considered, inasmuch as Permian palaeoen-
vironments exerted a strong control over the distribution of certain types
-of corals. It can also be shown that the provincialism of Permian corals
was also a factor that influenced the geographic distribution of certain
genera.
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Age distribution of Permian rocks. Most of the Permian of Alaska is
limited to the lower part of this System (Sakmarian and/or Artinskian,
or Wolcamp and Leonard of North American usage) (fig. 2). To date,
the only definite upper Permian fossils (brachiopods) that have been iden-
tified were collected from the Sadlerochit Formation in the Brooks Range.
This fauna is regarded as early late Permian (Kazanian) in age (Detterman,
1970; Dutro, 1961; Tailleur et. al., 1958). In east-central Alaska the upper
part of the Tahkandit Formation may be post — Artinskian in age, but
the lower part is definitely Artinskian (Grant and Brabb, 1970).

| Elsewhere, virtually all marine Permian rocks appear to be limited
to| the lower Permian. A Sakmarian and Artinskian age has been securely
established for the Mankomen Formation and its equivalents throughout
the Alaska Range on the basis of both fusulinids (Petocz, 1970) and corals
(Rowett, 1969). A similar age is indicated for fossiliferous Permian rocks
in the Slana area, (Rowett, 1971a), in the Nabesna area, and for the Sokali
Group in the eastern Wrangell Mountains (Rowett, 1971b). Recently iden-
tified corals from the Halleck and Cannery Formations in south-eastern
Alaska (ibid., 1971b) are also indicative of the lower Permian, as well as
corals from the Siksikpuk Formation in the Brooks Range of northern Alaska.

Composition of coral faunas. — Table I illustrates some of the principal
kinds eof solitary corals known from the Permian of Alaska. Solitary corals
fall into two broad categories, namely small, non-dissepimented genera
‘and larger, dissepimented types. The first group includes genera such as
Stereocorypha, Euryphyllum, Ufimia, Lophophyllidium, Bradyphyllum and
Allotropiophyllum (fig. 3, nos. I —6). Larger solitary corals with dissepi-
mental zones include Timania, Botkrophyllum, Auloclisia and Caninia
(fig. 3, nos. 7—I10). There is considerable faunal diversity among solitary
corals of both types, however; altogether, these genera and an additional
12 genera (Clisiophyllum, Caninophyllum, Hornsundia, Duplophyllum,
Amplexizaphrentis, Trachylasma, Sochkineophyllum, Pseudobradyphyllum,
Calophyllum, Plerophyllum, Amplexocarinia and Verbeekiella) represent
eight families: The Aulophyllidae, Cyathopsidae, Metriophyllidae, Hapsi-
phyllidae, Polycoeliidae, Laccophyllidae, Timorphyllidae and Lophophyl-
lidiidae.

Table II depicts some of the most common compound rugose corals
as well as two common tabulate coral genera. However, there is less faunal
valiety within these groups of corals: Only Durhamina and Heritschioides
(fig. 4, 1—2) represent the Family Durhaminidae, and Syringopora and
Sinopora (fig. 4, 8—4) the Auloporidae and Sinoporidae respectively.
The Family Waagenophyllidae may be represented by Wenizelella (not
illustrated). Other common tabulate corals not illustrated include the favo-
sitid coral Michelinia and the auloporid coral Cladochonus.

Geographie distribution of Permian corals. Fig. 3 shows the geographic
distribution of Permian corals by families throughout Alaska. In the far
western Brooks Range (area 1, Lisburne Peninsula), only a few polycoelid
‘corals are known, including Tachyelasma and Ufimia. In the western Brooks
Range (area 2, De Long Mountains), the coral faunas are more varied and
include representatives of the Metriophyllidae (Stereocorypha), Laccophyl-
lidae (Amplexocarinia), Hapsiphyllidae (Amplexizaphrentis) and Cyathopsi-
dae (Hornsundia).

In the central Brooks Range (area 3) both polycoelid corals (Sochkineop-
hyllum and Tachyelasma) and hapsiphyllid corals (A4 llotropiophyllum and
Euryphyllum) are present. This is the type area of the Siksikpuk Formation.

Corals from the extreme north-eastern part of the Brooks Range (area 4)
arc, uncommon represent only the Metriophyllidae (Duplophyllum) and
Polycoeliidae (Pseudobradyphyllum).

Summarizing for this region, the coral faunas are strongly dominated
by small, simple, non-dissepimented corals that occur in clastic, commonly
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argillaceous nearshore marine facies. Similar nearshore marine facies in
eastrcentral Alaska (area 9) also contain small, non-dissepimented corals,
inclading Lophophyllidiidae (Lophophyllidium) and Hapsiphyllidae (Eury-
phyllum and Amplexizaphrentis). These strata comprise the Permian Tah-
kandit Formation (Artinskian and ?Kungurian) and a lateral equivalent,
the Step conglomerate. These coral faunas are in sharp contrast to the large
solitary and colonial dissepimented corals that occur in southern and south-
eastern Alaska.

Only two corals have been studied from south-western Alaska (area 6).
These were collected from the poorly differentiated Gemuk Group, whose
precise stratigraphic relations are unclear. The corals have been identified
as belonging to the Hapsiphyllidae (Euryphyllum) and the Favositidae
(«Thamnoporay).

In the Alaska Range, (areas 7 and 8) however, as well as in the eastern
Wrangell Mountains (area 9) fossil corals are common. These faunas are
dominated by large dissepimented, solitary and colonial corals. Solitary
forms include representatives of the Aulophyllidae (Clisiophyllum, Aulocli-
sia) land Cyathopsidae (Bothrophyllum, Timania, Caninophyllum and Cani-
nia), Compound (fasciculate) dissepimented Rugosa are represented by
the |Durhaminidae (Durhamina, Heritschioides). Cerioid rugose corals are
rare in Alaska and are known only from two small fragments recently iden-
tified in collections made over thirty years ago as Wentzelella, a member
of the Family Waagenophyllidae. The Timorphyllidae may also be repre-
sented by Verbeekiella, also known from only one corallite. Some tabulate
corals are common in this facies, including representatives of the Aulopori-
dae |(Syringopora, Cladochonus), Favositidae (Michelinia) and Sinoporidae
(Sinopora) (Rowett, 1969, 1971a, 1971b).

South-eastern Alaska (area 10) also represents a eugeosynclinal envi-
ronment in which volcanic activity was perhaps even greater than in the
Alagka Range. The coralline faunas are similar to those of the Alaska Range
and Wrangell Mountains, and include representatives of the Aulophyllidae
(Clisiophyllum, Timania) as well as the favositid Michelinia. Compound
rugase corals have not yet been encountered, however. The only non-dis-
sepimented coral thus far known from this region is Calophyllum,
a palycoelid.

Discussion. The foregoing summary of coral distribution and regional
lithofacies was presented in some detail in order to document one of the
reasons for the difficulty encountered in attempting inter-regional correla-
tions based on corals in the Permian of Alaska. As was originally suggested
by Hill (1938), depositional environments had a strong segregating effect
of the various broad types of rugose corals, such that in offshore, compara-
tively deep water marine environments the coralline faunas are likely to be
dominated by large solitary or compound dissepimented corals, while small
non-dissepimented forms are likely to be scarce or absent. Conversely,
nearshore clastic depositional environments were preferred by small,- soli-
tary, morphologically simple, non-dissepimented corals. Figure 5 indicates
that| this factor may have controlled coral distribution in Alaska to a great
extent. The biostratigraphic consequence of this is that there are few if
any coral species or even genera in common between these regions upon
which to base interregional correlations.

Regional differences in the composition of coral faunas in the Permian
of Alaska are also duc in part to faunal provincialism, or, more specifically,
a mixing of genera that perhaps were endemic to this region with others
whose ultimate origin was some other region. This is a very complex prob-
lem, and it is not yet possible to say with confidence which, if any, of the
30-odd coral genera now known from the Alaskan Permian may have been
enddmic. It is possible, however, to recognize elements of the North Ameri-
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can midcontinent «cyathaxonid» fauna in genera Lophophyllidium and
Stereostylus, as well as genera of western European origin such as the aulo-
phyllids Clisiophyllum and Auloclisia. However, Asiatic genera strongly
dominate the Permian coral faunas of Alaska, and include both solitary
non-dissepimented forms such as the polycoelids Trachylasma and many
large dissepimented Cyathopsids (Timania and Bothrophyllum). A few
tabulates, Sinopora for example, also fall into this category.

The genus Hornsundia is a Cyathopsid coral known elsewhere only
from the lower Permian of Vestspitsbergen. Duplophyllum is otherwise
known from the lower Permian of Timor, and Euryphyllum from the Permian
of Australia and New Zealand. The genus Heritschioides occurs in Sakmarian
strata and may be endemic to Alaska, inasmuch as reported occurrences
of this genus elsewhere (western North America, Japan, Russia) are from
younger (Artinskian) rocks. Genera Allotropiophyllum (Hapsiphyllidae),
Sochkineophyllum, Ufimia, and Plerophyllum are not endemic to North
America, but their ultimate origin in Europe, Asia or elsewhere is unknown.

Fig. 3 also shows that in general, genera of Asiatic origin are concentra-
ted in northern and central Alaska, whereas the number of North American
and European forms increases to the east and south. Coupled with the seg-
regalion exerted by depositional environments discussed above, the provin-
-cialism of Alaskan coral faunas thus adds to the difficulty of interregional
biostratigraphic correlations.

Within a single geologic province, however, Permian corals already
have been used with some success as the basis of biostratigraphic correla-
tions (Fig. 4). For example an identical stratigraphic sequence of coral
zones characterized by Auloclisia, Timania, Sinopora and Durhamina has
been recognized in lower Permian limestones in two widely separated parts
-of the Alaska Range — in the McCallum Creek sequence in the Delta River
area and in Mankomen Formation equivalents in the Slana area (Rowett,
1969, 1971a). Similar biostratigraphic correlations based on corals should
be possible within other regions. It ultimately may be possible to identify
a sufficient number of faunal elements common to several regions that
would permit inter-regional correlations of the Alaskan Permian.
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CTPATUTPA®UYECKOE PACIHPOCTPAHEHUE
IHEPMCRUX HKOPAJJIOB HA AJ/ACKE

Y. J. POBETT
(Qopm Bopm, Texac)

PE3BIOME

Cpeait MepMCKAX KODPAJJIOB AJISACKM MOKHO BHLJIEJIHTH CJIEAYIOIqUAEe TPYIIE: MeJKHe
yarmatodopHiie (Stereocorypha, Euryphyllum, Ufimia, Lophophyllidium, Bradyphyllum,
'opiophyllum m gp.), Kpynaue mnneoHodpopHue (Timania, Bothrophyllum, Aulocli-
aninia u p.), KOJOHUAAbHEIE PYTro3n (Durhamina, Heritschioides, Mosker GHTEL Wen-
a), Tadyasaru (Syringopora, Sinopora, a Takike Michelinia u Cladochonus).

B samagHoit wactu xp. Bpykc m3BecTunl aume HemHOrme mHoaumemuujsl (Tachye-
, Ufimia). B ropax [le Jloara xopaaas pasHoobpa3Hee (Stereocorypha, Amplezo-
a, Amplexizaphrentis, Hornsundia). B meHTpannHO#l 30He xp. Bpykc (popmanus
IKIYK) n3BecTHR Soshkineophyllum, Tachyelasma, Allotrophyllum, Euryphyllum,
8Bep0-BOCTOIHOM TOIbKO Duplophyllum u Pseudobradyphyllum.

B cXOQHHX OT/IOKeHMAX Ha BOCTOKe NEHTPAJbLHON AJACKH TaKsKe M3BECTHR JIAML
phyllidium, Euryphyllum un Amplexizaphrentis (popmamusa TakaHZUT, aHAJOTH
ICKOro 1 ? KyHIYPCKOr0 fpycoB). Bce 3TM KOMMIIEKCH CYI{ECTBEHHO OTIAYAKTCA ©T
[X O I0r0-BOCTOYHKIX, Ile PAacCIpOCTPAHEHH TWJICOHODODHEE PYTO3H.

Ha AasackumHcKOM XpelTe, KaK 1 HAa BOCTOKe rop BpaHreas, KOpa/i10B 3HAYATEIbHO
Te, 0CO0eHHO MJaeoHODOpHHIX, KaK omguHOTHHX (Clisiophyllum, Auloclisia, Bothro-
wm, Timania, Caninophyllum, Caninia), Tak u KoaoHnaJdbHHX (Durhamina, Heri-
ides). UssectHn Haxonku ? Wentzelella, Verbeekiella m MHOrodYmciaeHHHX Ta0yJaAaT
ngopora, Cladochonus, Michelinia, Sinopora). CxoaHHIi, HO 60Jee OeJHHA KOMILIOKC
[OBJIeH Ha IOr0-BOCTOKE AJIACKH.

HUrak, mveerca odeHb He(GOJbIIOE YHC/IO KODPAJIOB, HA OCHOBE KOTODHX Ha AJsciie
T OHTH IIpOBefeHA Me;KpermoHaJbHASA KOppeadnus M, HeCMOTPA Ha OTCYTCTBHE BH-
IHEIX pOJOB, BCe Ke IpPOABIAETCA HEKOTOpHIii ¢ayHHNCTHYeCKUH IPOBHHIUAIM3M.
7eT OTMETHTb, ITO B KOMILJIEKCE [I6PMCKIX KOPAJJI0B AJNACKA JOMHHHDYIOT «a3MaT~
POJEL. i

K HICTOPHH PA3BULUAA IO3THEOPAOBHNMRCK X
H CHTYPHIACKHX KOPATIOB TYBBI,

(Caano-Aamaiickas 2opras ofaacmy)

B. . YexoBuu
(Terunepad)

IosaHeopyoBuKCKHe W CHIypHiicKIle MOPCKIe GacceilHbl 0:KHOr0 06pam-
2 Cubupckoii maaTdopmMsl MHOTOKPATHO 3acesAMNCH IeJeHTepPaTaMH —
©000pa3HBIMII KOPAJLJIaMI H CTPOMATONOPON/EAMI, CeTHBIINMUCA B MeJIKO-
e u 00pa3oBBIBABIINMI 3HAYHTEJbHbIE NOJA H 3apocan. TaGyaarTsl m
OJNUTH/B, COBMECTHO € pPYro3aMm M CTPOMATONOPOHAESMH, 3aHAMAJIA
NbHBIE 3KoJormieckne Humu. [[oMHNBAKH H IeHOCTEYMbI IleJeHTepaT
AKO TEePenoJHAIT IOPO/Jbl, 06pa3ysa GHOCTPOMBI U GHOrepMEL.
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HamnGonee npesnue xopanaut TyBEI, N3BecTible B HacTosilee BpeMms,
NpHHAJJIE;KAT MO3MHEMY KapafioKy (KapruHcKuili ropmsolt). Accol(Haunms
kopanyioB TyBr B mMo3gHeM Kapajfoke Onula GJH3KAa BOCTOYHO-CHOMPCKOH
ajTalickoil, Torga Kak B alUrHJJICKHI BeK oHa ImpHoOpesia 4epThl, cOMHRaBIIMe
ee ¢ IEHTPaJbHO-a3HATCKIM COO0OMMECTBOM I[eJIeHTepaT.

O cmecremMaTH9ecKoM cocTase H CTPAaTHIpPagHUEcKoM paclipocTpaHeBuu
MO3JHEOPJOBHKCKHX H CILTYPHIHCKIIX TaOyJIAT H TeJHOJITH jlaeT HpPeCcTal-
neHme tabamua.

Haub6oxee qpeBHI00 accoruanuio KopaiaiaoB TyBB cOCTABIAKT OTHOOOp&a3-
HbLIe TI0 BHIOBOMY COCTaBY, HO KOJMYECTBEHHO 09CHDb MHOTOUNCIEHIIbe O3/1Ie-
Kapajokckne mupropunanuns (Cyrthophyllum m Karagemia) n nporeimonu-
tuau (Proheliolites koskolensis K o v.), momonHsemsie pefKkinm taGyxaTamu.
Heckonbpko ycla0BHO 3TOT KOMIJIEKC HA3BIBAETCS (ILHPTOQHIIMITOBLIMY.

Bonee Momofoit, amrunnckuit kommieke TyBul, cOCTABIAMI TeJOTHTH] N,
cpeau KoTopeix mpeobmamanu Plasmoporella, mx pgomodnsaiu TaOyMUATH M
HeMHorume XxeTeTHAnl H nupToduiananl. Heckoanko ycJIo0BHO ero masniBawT
«(IITa3MOTOpeJIIoBbIMy. HoMmIIeKe XxapanTepen juIsi HH30B HHIKIICYCPraKkcKoi
TOJICBHTBI.

ITo cucremaTnueciiomy cocTaBy aUrMIJICKOC KOPAIIOBOE COOOIMECTHO
TyBB HecomHelHo GJH3KO OAIIOBO3PACTHBIM TAHBIIAHCKOI W adTaiickoil acco-
IUANIH KOpaajoB (0coGeitHO TeNHOJITHI), 9TO CBIJICTC.IBCTBYET O CYIIeCTHO-
BaBIIE# CBA3H H0/KIIO-CHOHPCKOTO M IENTPAJbLHOABIATCKOTO TeOCIHlKINHAIIL-
neix GacceiinoB. MArpamus 1KopaJijioB B TO3JHEM OPJOBHEE OCY I{€CTBIAIACL,
BHJIIIMO, C 3amajia Ha BocTok 4deped lHasaxcram u Auraii.

B xonme amrmmnckoro Bexa B Mouromo-TyBuHCKOIl GHOTeorpadmaeckoi
MOJTPOBIHI[NN 3aKAHYABAETCA PasBHTIIE MHOTHX ODAOBIKCKHX POJOB, Ce-
MelicTB U jlaske OTps0B TabyasaT 1 reauoiutu;i. Mcuesawor npucymue eii
saemeHTH [Nanamcko-CuHbupckoil kopaiioBoit payHsl (NEPTOGUATHAL, TeTpa-
AMHB, cBoeoOpasHble TPOTEINOJHTH/IBI), TAIK jKe KAk 11 dJeMeHTh, obnime
¢ IEeHTPAJTHbHOA3NATCKIM KOPadIoBhiM coobmectBoM (Plasmoporella m 1. Ji.).

I'panuny opposuka u cuaypa popa Trochiscolithus, Plasmoporella, Worm-
sipora, Proheliolites, Sibiriolites, Cyrtophyllum, Liopora, Nyctopora w ap.,
HIMPOKO H3BECTHLIE B 1103;i11eM opAoBukre Ajras 1 TyBbI, IIe NCPCNOJAT.

Ha py0Gesxe op;ioBHKCKOr0O M CHIYPHIICKOTO TepPHO;I0B 3alOHMUIGCH
pa3BHTIHE 3HAYHTEILHO GOJBIIEro 4ncia pojoB M ceMEiicTB, UYeM 11X 10sABHIOCH
B paHHeM—-CPelHeM JIaHjoBepn. IToT pybe;k XapakTepH3oBaics, € OJXHOI
CTOPOHLI, IIOBLIMH IIPOIPECCHBHBLIMH YepTaMH B MOP(OJIOTHH H YBOJOLINI
KOpajJoB — Iepexo;; OT TpaleKyJJIsApHOil CTeIIKH K YIJIOTIEHIOil, nosBleHne
MOPHCTOCTH H Tipodee, a ¢ APYroif, — HCYC3HOBEHIEM MIOLNX PO;(OB, CCMEHCTB
U jlaske OTPAJ0B, COCTABJABIMNX OCHOBITOI ()OH MO3THEOPAOBIKCKIX C000N1iecT.

JlnanmoBepuiickas Tpaicrpeccis YHHYTO;KHIA 3o00Teorpadnueckyio cue-
HHGHKY KopallaoBoil ¢ayHsl, 1k0Topas OblIA e NpHCYIa B MO3/11eM OPAOBUEE
1 00ycJI0BIIa HAJIIYHE MHOTOYHCJIEHHHX 30HAJIbHBIX JIIAHAOBEPUICINX BH0B
(Coxomon, 1962a, 6).

Cunypuiicknil mepuox 6uia nepuogom pacusera Tabysar. 13 Tyse B aTo
BpeMA GBI pasHOoOOpa3HBI U MHOTOYHCICHHBI (ABO3NTIILI, aJbBEOJHTHIH,
UeHHTHABl I XaJausutuasl. [exmoniruasl cuaypa TyBn HecKoabko omHooOpas-
Hee TabymasaT, cpexnm HHUX dacTo Berpeuaorcs Heliolites 1t Stelliporella, He-
CKOJIBKO peske — Helioplasmolites, Pseudoplasmopora, Propora n Diploepora
I 10BLII OPHTHHAJBHBEI KOpPadd ¢ TpabeKyJSAPHOIl CTPYKTYPOIl CTEHKH.

B cuanype Tysu HameuaeTca miecTh IMOCJIE[OBATEJbHO CMENABINAX JPYT
Apyra BO BpeMeHH II TOJHOCTBIO He TOBTOPABINHXCs coobmecTs TabymIsT
n requonutua. OHH cOCTABIJIM IIECTh KOpaJJOBHX KoMiulekcos: 1) Paleofa-
vosites paulus u Halysites septentrionalis; 2) Mesofavosites obliquus tuvensis,
Angopora hisingeri u Diploepora grayi; 3) Mesofavosites imbellis, Mesosolenia
u Altaja; 4) Favosites similis u Coenites rackovskii; 5) Pleurodictyum; 6) Roe-
meria asiatica u Syringopora (cM. tabamuy).
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Iofletcheria sp.
Prokeliolites koskolensis Kovalevsky
[Caragemia afl. altaica 1) 7ziubo PR
Cyréhophyllum sp. 1
Chagtetes turensis Chekhovich —
bla moporella convexotabulata Kiaer BT
P vesiculosa Kiaer —
]
1, gtellata (Kiaer) ——
. Iongispina Chek hovich —
Vorinsipora karasuensis ) ziubo A—
Heliplites sp. (SSRP) P,
.g'tel iporella chactetoides Sokolov et T, (e

Tesakov
!’is(: lites fragilis Kovalevsky
i. ashensisChekhovich
*ropora proheliolitoides B arska ja

. sgbdecipiens Kovalevsky
. conferta NI. 1. d w. et H.
alegfavosites argutus Ivanov
Bf. fvanovi Sokolov
Pf. simplex Tchernychev
I esafavosites sp.
aleafavosites alveolaris (G o1d fuss)

Pf. sehmidti Sokolov

Pf. paulus Sokolov
j’:g. rbesiformis Sokolov

. Halticus Rukhin
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Mpogoa#enne Tadm

[

[ l
'31if.‘:!'e!:|s 3

Pf. groenlandicus tarbagataicus Bond a -
renko

Pf. dentatus Kovalevsky

Mesofavosites dualis Sokolov

Mf. fleximurinus Sokolov

Mf. anuyensis D ziubo

Archypora tuvellea Chekhovich

Multisolenia tortuosa Fritz

Catenipora gothlandica (Y a b e)

C. copulata Klaamann

Halysites nitidus .amDbe

H. septentrionalis Kovalevsky

Heliolites yavorskyi Tchernychev

Pseudoplasmopora sp.

Propcra yabei O zak i

Paleofavosites nodosus Poulsen

Pf. arcticus Poulsen

Mesofavosites obliquus tuvensis Chek h o
vich

Mf. tarbagataicus Barskaja

Mf{. sololovi Barskaja

Mf{. ajaguensis Barskuaija

Mf. wuralensis Chekhovich

Favosites favosus Goldfuss

F. gothlandicus .amarck

F. hisingeri M. Ed w. et H.

F. forbesi M. Edw. et H.

F. forbesi tuvaensis Tchernychev

Multisolenia formosa Sokolov

M. aff. spinosa Kovalevsky

M. pseudorelique K im

Angcpora hisingeri J ones

Subalveolites volutus Sokolov et Te-
sakov

8. porosus Scharkova

S. porrectus Scharkova

S. elegans Chekhovich

S. uralicus Chekhovic:

‘Coenites sp.

Placocoenites pellicula Klaamann

Catenipora panga Klaamann

Halysites catenularius (I.innaeus)




" Ilpogoasenmne Tabam,

6% 7 8 9

. pscudoorthopteroides T her nychev
. fizus Kovalevsky
. 4spensisKovalevsky

. aff. encrustans Buehler
. aff. agglomerata Hall

bl

yetihalysites sp.

J_La rinthitess sp.

Heliolites interstinctus (Linnaeus)
i—}'. cbederae Tchernychev

ellus Kovalevsky

telliporella asiatica Chekhovich

Helioplasomolites antiquus Kovalevsky

EBropora afl. speciosa Billings
Diploépora grayi M. Edw. et H.

alédofavaesites porosus Sokolov

espfavosites imbellis Klaamann

feg
ffJlsolitus Poltavzeva
I7.
ard

| |

diremptus Poltavzeva
“ardsites alashensis Tchernyohev
", subforbesi Sokolov

hultiperjoratus Tchernychev

H
Horealis Tchernychev
Rennihoensis O zaki

amiformis Scharkova

HER

di Rukhin

sofavesitoides Chekhovich

inae (Tchernychev)

esgsolenia aff. jestiva (Tchernychev)

ardstriatopora pashkovi 1.eleshus
inime Chekhovich

ub
8.1
£. alf. sokolovi Klaam an

Subalveolitella helenae Chekhovich

lveolites angustus Chekhovich
ongicellatus (Tchernychev)

Coenites tuvensis Chekhovich

Placocoenites =p.
Syringopora tuvaensis Tchernychev —(—
Halysites sp. —
Helialites tchergaensisM ironova
14. incredibilis Chekhovich
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Okounuanue Tabim

Stelliporella sibirica Tc hernycliev s
Paleofavosites ex gr. forbesiformis Sokolov —_
Multisolenia <p.

Favosites similis Sokolov
i,

tachlowitzensis B arran de
F. magnicellullatus O b ut

F. pseudoforbesi pseudoforbesi S ok olov
F. pseudoforbesi muratsiensis Sokolov
F. pseudoforbesi ohesaarensis Kl aamann
F.effusus Klaamann

F. humilis Sokolov m
F. vicinalis Klaamann
F. vectorius K laamann e
F. elegesticus Chek hovich T
Cladopora aff. issensis Y anet T |
Subcaliapora magnifica Cheklhovich =
Aruolites pichi Chek hovich T
Coenites rackorskii (Tchernychevw) T
Tuvaclites hemisphericus (Tehernychev)
Syringopora blanda K laamann e
S. schmidti Tehevranyeheyv T
Halysites all. qgglomerata H a il I
Pleurodict yum sp. T

Roemeria asiatica Chekhovich

HIpuMevyanmue. Tloayxupu

e aA 4CPTA (—— ) - MHOrOYMCIIEHHbIC TADYJIATH M [eJHOJHTHIbI;
CBETIIAA MCPTA (—— ) — HEMHOIOYMCACHILLE. J

Hauamo JmaHmoBepiiickoro Beka B TeOCHHIUIHHAJBIBIX OacceifHaX IO~
Horo oOpamiennsa CuOOpCkoii mTaTgopMbsl 03HAMEHOBAJOCH 3HAYHTEIHHBIM
obeienues CICTeMAaTHYECioT0 cocTaBa KopajaoBux coobmects. Mcuesnn
MHOTTE OP/IOBHKCKHE pojia 1 LeJibie cemeiicTBa, a MOABHINCH HEMHOTOYHCIIEH-
neie Kopamasl Catenipora (8 Tyse mosaHee, uem B Apyrux mecrax), Halysites,
Multisolenia, Pseudoplasmopora u HEKOTophie Apyrue.

HanGonee mpesnmii nnamjosepuiickuii xommiaexe Kopamitos Tysbi (Bepx-
HAA 4acTh IILKHeYeprakckoro mopropusonTa) — Paleofavosites paulus 1
Halysites septentrionalis — coctaBiasin Paleofavosites n Mesofavosites, mepe-
mejiunie u3 opjoBuKa. Omm 1oCTHrAM B 3TO BpeMms 3HAUIITEJIBHOTO BH/IOBOTO
PasHoOOpasuA H co3iaBas 0ci0BHOM (OH cooOmecTBa; ero JOMOTHAIM Xallil-
SHTILJIBI Il [IeMIIOTIle Te.THOJIUTIIB (mepemelune 13 OPAOBIIKa Heliolites,
Stelliporella u Propora mw mosBusmasicsi Pseudoplasmopora). B accommamun
TabyaAT N reamoxuTig TyBel mepBoit MOJOBIHL JJIAaNJ0BEPHHCKOTO BeKa
H3BECTHO OKOJO 20 BIYIOB 3THX KOPAJJI0B, MpHIAJJERKAIIX JeCATH pPojaM
uATH ceareiicTs. (OcTalpHbe AT KOPANJIOBHX KOMIVIEKCOB CHIypa XapaKTep-
Hbl 7151 BepXuevYepraickoro mojropu3oHTa, CM. TaGJmIly-)

Crenymouiee, BTOPOE 34 CUJYPHIICKYI0 HCTOPHIO, oOHOBJIeNe KOPaJJIOBOTO
co00mecTBa nMpou3ouIIo B O3/ HEeM JIJIaH0BepH. Cuaypuiickasg TpaHcrpeccusa
B DTO BpeMs JlocTHINIA MakcmmyMa, moaroMy B TyBe 3Ha4HTeJhHO LIHpe H3-
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sefTHLl B pasHooGpastee MpeACTABJIEHHI TO3AHEIAHOBEPHIICKHEe TA0YIATH
g TeJUIOMITHAR, Te, KpoMe BceX MHCpellefllnX cloga poaoB Gojee JpeBHErO
cobOujecTBa, MOABIAIOTC JIeBATh paitec B TyBe HeussecTHoIXx — Favosites,
Angopora, Subalveolites, Coenites, Placoeoenites, Cystihalysites, «Labyrin-
thites», Helioplasmolites 1 Dipldepora. Ocuosioit ¢oit mMO3mHeNIaH 0BePHIA-
ckPbro coofuiectTsa oTHX KopaJtios coctaBasin Paleofavosites, Mesofavosites
u [Multisolenia. B 103 THeJIIAHJOBEPHIICKOM KoMilTerce kKopaniaoB TyBer —
Mesofavosites obliquus tuvensis, Angopora hisingeri w Diploepora grayi —
uszBectiio Gosee 45 BMAOB TAOYJAT If CMIOMITIL, MPHHAMIEHKALX CeMHAI~
Al pojiaM BOCBMII CCMCIICTRB.

B anamnjosepuiictiux roymmaIencax Ttadysasar m requmoautin TyBol MHOrO-
GUEJEHILL  1KOCMOIOIUTIRIC (DOPMBI TAKHX HIHPOKO H3BECTHBHIX POMOB, KaK
Paleofavosites, Favosites 1 Multisolenia. 1lpucytcTBytoT 1t eBpomeiicKie BHIDI,
TABIBIM 00pA30M  NPHOAJTIHICKILE, MHOTHE H3 IOTOPLIX IITPOKO H3BECTHHRI
3 Aamr Meilee M3BCCTHW CHOHpCKNC 1I ypajdbckie Biuanl. Hemamo 1rozgse-
JUTpIIOBEpUIICKHX BHAOB, 0o0muX ¢ Kopakmamu Hasaxcrama, Camampa u
Adtrast. dupeMaaHbie GopyMpt TA0Y AT B JaaugoBepu TyBol HeMHOTOUHCICHHB —
910 opurunagbHell Ropatt Archypora tuvella gen. el sp. nov.! u 04eHDL MEJIKO-
aagictuie popmnt Subalveolites.

' Beunokcrasr accoumamua ropatos TyBol, cocTaBIAOmAA KOMIICKC
Mésofavosites imbellis — Mesosolenia — Altaja, 110 po;0OBOMY cOCTaBy TaOyJIsIT
g reuodHTH; OJM3Ra I1M03THeNsanosepuiickoil. Ilomodsietcss oHa JauIIB
Tpémsa pogamu — Parastriatopora, Subalveolitella w Coenites. OgHaKo yuelnb-
Wl BeC pasJIYHLIX POJOB B Heil MemsieTcss. Ecam s nosgHenm miramgosepu
OcHOBIOI PoH coofiiecTBa cocTanaamt Paleofavosites, Mesofavosites uw Mul-
ffisalenia, T0 B BeHJOKe 1epBbIe JBA POjia 3aMETIO YTPaJylBalOT CBOe 3Ha4eHIIe,
zafo 0Oo/iee pasHOOOPABHGIMII 11 MHOTOYHCIEHIILMIL cTaHOBATCA Favosites,
conmectiio ¢ Multisolenia, ainseomrtuganmu 11 [leliolites, cocTaBIABIHMH
OCHOBITOT ol BerIokeroro cooduiectBa. B meam Hacuirrmsaercsa oxkoso 40 Bu-
7108, MpHIlaJIesKanuX ABEHAIATII pojlaM ulecTH cemeiicTB. B mosmuuil cumyp
mepexojstT JIINh eTUHIYHLIe BIJBL.

Jlyutoncroe coodmectso Kopamios Koamiuiexkca Favosites similis — Coeni-
tes| rackovskii cBugetedncTBYeT 0 AaJdnHEIlIIeM PA3BHTHN I  CYIIeCTBEHHBIX
WM3MEHCHIISIX  CHCTeMATIUeCKOTO cocTaBa TaOyJaaT. B IO3mgHeCIHIypHiicKyIo
PHOXY TOJHOCTLIO TepsieT 3uaveHie nogcemeiictso Paleofavositinae — gosxu-
BAWHT UL 0cJae; e peaixToBsie opmit Paleofavosites, 3aTo IHTEHCIIBHO
hm epriposaian Favosiies, coctaBisBHime OCHOBHOIN (OH JYIT0BCKOro €000-
meeTBa TadyaaT. Ero momoanswoT uenntugn —oangesuuinii Coenites racko-
vskii (T chern.), Tuvaelites; anwpeonutuant — Subcaliapora, Azuolites;
ogiootpasusie Halysites 1 Syringopora u peaxue Cladopora. Temmomnrinst
B oroit accouuamun Onunit ipegctasienst Heliolites, Stelliporella, Helioplasmo-
litds, Pseudoplasmopora, Propora. Bcero owxomo 30 uiyjioB, NnpHiamIeKanmux
QIATHAALATH POJAM JIEBATIL CeMeiicTR.

' Ilagpueiimas 1ctopia passitua TyBHHCKOro facceilHa CRJIaANBAJIach
[He(IaronpuATIO A8 pasBUTHA KOPANIOB, 11 B KOHUUE CHIYPUICKOro mepmnosa
MpOLOKANM  CYLMeCTBOBATL JIIIb PCAKIIE TNPEICTABITEIN OJHOOOPa3HBIX
Pleurodictyum, Syringopora u Roemeria.

1{iaruos mosoro pojia Archypora gen. 1.: oaIHAKY HeCorblIie, MoaYIapoBHHEE.
Horamme TOIKIE NPSIMble 1LUIH H3TH0aoIniecs, BHXOAT MO UPSIMBIM VIJIOM WU cJ1aGo
HAKJIOIEIR K IOBEPXHOCTII TIOMIIIAKA. B norepednom ceueHHi OHIL MHOrOYrosbune—
qacTo TPeX-UeTHPEXYrodbtble HIN OKPYPIEHHO-MIIOrOyro.ibinie. Cremwn Ttogactiie. Coe-
JUIHATEALHbIe 00OPA30BANIIM COCTABIAI®OT CAMYIO XapaRTepHyio ocodeirmoct, popa. Oun
MpEKpPACcHO PA3BUTH, MHOTOYIICJIIIIE H HPE/ICTABICIA TOPOBLIMIT Y3TaMIl, PACU0JAralOU~
MadA 1a pefpax i COPNUMHAOIUUX OT JIBYN-TPeX O YeThIpex-1GITH Kopa.airos. [ Huma
E? Ac npsinnie Wi BorayThe. Centanabubie o0pasoBaHIsL B Bujle HeOOILUINK eIy 4
muiinros. BereTaTnBrioe pasMyosKelIe NPOUCXOAUT IIyTeM HouKoBanns if fesenus. Tn-
n070i'1 B — Archypora tuvella Chek hovich, gen.etsp. nov. (rat.1. I. ur. 1, 2).
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I ON THE HISTORY OF DEVELOPMENT OF LATE ORDOVICIAN
AND SILURIAN CORALS FROM TUVA
(SAYAN-ALTAI MOUNTAIN REGION)

V.D. CHEKHOVICH
(Leningrad)

SUMMARYY

The evolution of Late Ordovician and Silurian Tabulata and Heliolitoidea frem
Tuva is reflected in a succcssion of coral associations cbanging with time, they form coral
assemblages.

On the boundary of the Ordovician and Silurian there took place an abrupt change
of coral assemblages at the level of lugher taxa, i. e. genera, families and orders.

Amongof Late Ordovician Tabulata and Heliolitoidea of Tuva those from Kazakh-
stan and Altai are predominated. Among the Silurian assemblages there are abundant
geographically widespread forms allcwing the establishment of clcse biogeograpbical
relationships of coral faunas.

CTPATUIPAONYE(KUN U TEOrPA® NYECKUN OB30P
PAHHE- 1 CPEJHEJIEBCHCRUX TABYJIAT
1 TEJINOJINTA CEBEPO-ECCTORA CUBENPU

B. ®. Bapckas]
(Mockea)

WN3yuenne panme- m cpenuneaesonckux Ttabynast Cesepo-Boctoka CCCP
NO3BOJMJIO TOJNYYHTH HEKOTODHEe HOBHIE JaBBble N0 TreorpadMdecKCMy pac-
NpOCTpPaHeHHIo, cTpaTurpaduieckoli M ¢anMaJbBOH MX NPUY[CYCHHOCTH.

B upepenax IlpuKONBIMCKOTO NOAHATHA WHEOKO PacOpOCTPaNeHbl A€RCH-
ckue otnoxenusa. OHu 06pasyIoT [Be HenpepHBHBIE NOJOCH BAOIL €ro 3amaj-
HOTO W BOCTOYHOTO KPBIJIBEB. 37ech BHEJAETCSA TOJMmAa AOJOMHMTCE, 3Jbre-
HEKCKas, CaXWHCKafd M APXONOHCKasg CBHUTH, a TaKme OyprajukaMeHcCKas
cepus (Cupsiuenko u ap., 1970). Jlannsie msydenus TabyJaaT NONOIHAIOT
XapaKTePUCTHKY MeBOHCKHX OTJIOXKeHHil JTOro paioma.
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Hmxauil geBOH pacmpocTpaHeH Ha 3amagEOM Kpbule I[lpHKOJIBIMCKOro
nofeaTHA, B MoMckoMm xpelTe, B HN30BbAX p. VIHAUrupKHU, rie OH mpeacTaB-
JIeH IpenMymecTBeHHO KapOOHAaTHBIMH OTJOKEHHAMH ¢ OOHJIHeM Oprasmnde-
ckux ocTaTkoB. Cpequ HHUX IO YHCIY W Pa3HOOOpasui0 BHAOB, 9acTOTe BCTpe-
MaeMOCTH IPeodIagaloT TaOyJIATHL

B BuszoBbe p. UEgUTrnp Ku B H3BeCTHAKAX BCTpedeHH Fa-
vo ites admirabilis, F. curicus, F. kolymensis, F. effusus, F. multiplicatus,

F.loblongus, Squameofavosites singularis, Sq. (Dictyofavosites) tschernajaensis,
Sq. (D.) inflatus u gp., MI03BOJAKIIIE COONOCTABUTH ITH OTJOKEHHS C HEJIO-
JAUMCKHM TOPH30HTOM OMyneBcr\nx rop u xpe6ra Tac-Xaaxrax (cm. TaGuumy).

B usBecTHAKax M OJOMHUTHU3MPOBAHHHIX M3BECTHAKAX M OMCEKOTO
XpPebrTa ycranoBieHo obuiame Tabynar — Favosites socialis typica, F. soci-
alis laeta, F. socialis heterostila, Squameofavosites socialisiformis, Squameo-
favosites (Dictyofavosites) tschernajaensis, Grabaulites dubovikovi, koTOpHIE
PaCopocTpaHeHs B BePXHEHENIOMHMCKOM NOATOpH30HTe Xp. Tac-XasaxTax.
H4 Bonopasgene pyu. OGparsoro nu BanxyHEHEOro BCTpeuaoTcs HIKHE[EBOHCKHE
Pdchyfavosites hidensiformis, Squameofavosites socialisiformis, Gracilopora
naha, Grabaulites virgulata, comocTaBEMble ¢ BePXHEHETIOMMMCKEM IOJrOPH-
sofitom xp. Tac-Xasixrax u Omynesckinx rop. Ha pyu. Tosmom maiimern Pachy-
favosites kozlowskii minima, Squameofavosites (Dictyofavosites) tschernajaen-
sis, Gracilopora nana, Y acutiopora minutissima, XapaKkTepHble IJA HEJIOIHM-
CKOTO TOpH30HTAa HU:KHero meBoHa xp. Tac-Xasxrax.

Ha mpaBoGepesmbe p. HoJBMB B CKaJpHHX OOHAKEHIAX
p- |CnupuyoEOBa, B M3BECTHAKAX ¥ N3BECTHOBICTHIX M0JOMHTAX pacIpoCcTpa-
Henm Favosites socialis, F. socialis heterostila, F. pseudosocialis, F. polaris,

mzcrospmus, Squameofavosites socmlmformzs, Sq. (Dictyofavosites) salairi-
cu& .) nagorskii, Yacutiopora minutissima, Gracilopora nana, Calia-
p({)!:l macroporosa C. parva, C. kerneri, Grabaulites dubovicovi. B atom Komm-

ce mpeo6aaJal0T BH/H, XapaKTePHBE A HHKHEHeJIOJHMCKOTO IIOATOPH-
aopTta xp. Tac-XasxTax. AHaJOrmuKHe KOMIIEKCH H3BECTHH W IO NPHTOKAM
p.| Cnnpunonosa. Ouenb cxcpikbiil KcMDiaehc BCTPEYEH Ha TpaBo@epeixbe
per Imrerana u CapskuHe.

Hs paspesos «IlomoBunnmii Kanenn» n «lzpcctnskcenii Kaprep» B Ta0-
AHlle NPUBeJeNH §OPMH, N3YYeHHBE TOJAEKO aBTOFCM. TaCyas1el 00HABHD
u |xopomo onucanwl B. H. Ilyeatcacsmm (1£69).

Ananus panHeeBOHCKHX Ta@yast UMuanrupo-Konwnckoil npoBuHLME
nokasay, gr0 HanGonpmee ymedao cCmnX ¢opM ycTavardmBaercsa aiasg Mowm-
CHOTO Xpe@Ta,3amafiHoTO KpwJia Il pukoapMckoro moesiTusa n xp. Tac-X asaxrax.
J10 TO3BOJAET COMOCTABHTh HIJKECJEBOHCKHE OTJOKEHHs YKazaHHBX paiio-
HaB. VMeloTes o@mue (OpPMBI H C TLEACTARHTENAMH OJHCEO3LACTHBIX TOJIIX
Casso-Antaiickoii o@nactn, Ilpunonsproro Ypana, Crepreit Aenu, Tafimbpa
n |{Hosoit 3eman. JTo CBHAECTONECTBYET O CYIMECTBOBAENH B TYaHHeM JeBOHE
cazeit mMexay mopamn Mmanrupo-Keawmckoit 1 mopamn Casro-Antaiickoii
B |Ypano-Taupmanckoii npoBusnuii. Oueennuo, 31 cpasn (Lam 3aTpynHeH-
HBMH, TaK Kak C@mUX BHAOB OTHCCHTEJBHO Malo.

CpenHeneBOHCKHe Ta@yJNATH H3yYeHB aBTOFCM TCJAEKO n3 paifoHa Ilpm-
RCGJBIMCKOTO UOAHATHA.

diidenrckue ¢OpMbl MAPOKO PAacNfOCTLAaHERH B CaXLYCKOH CRHTE, pas-
BHTOIl B OCHOBHOM Ha 3allaflHCM Kphiae moausaTus. 310 Echyropora elegans,
Pachyfavosites polymorphus, Alveoliles wagranensis, Crassialveolites crassus,
Placocoenites planus, Scoliopora murica n ap., N3BE€CTEb e U3 CPeHEIeBOHCKHX
oTno;kenuil (B ocnoBHeM 3itdens) Ypada, Cerre- MaCana, Ryz@acca u 3anan-
noii EBpomnwl.

JHuBeTckne Ta@yasTs NPHCYTCTBYIOT B  IOJOMHTHCTBIX H3BeCTHAKaX

APXOOHCKON CERTH (D °—D ’) mpocTupakmeiics 1m0 BOCTOYHOMY KpBUIY

Mpukonwmckoro nopuatua. Otclona onpemenersl Pachycanalicula karcevae,
Thamnopora nicholsoni, T. bublichenkoi, T. trachyporoides, Placocoenites
|
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F. breviseptatus Sm ir n.
F. kolymensis T c hern.
F parastriatoporoides D ubat.
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F. multiplicatus Y an et -+
F. oblongus R v k h.
F.effusus K 1aawm.
Pachyfavosites hidensiformis (M i ron.)
P. kozlowskii minima C hek i,
Squameofavosites sccialisiformis D ubal.
Sy. singularis Sok. et Obut.
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Sq. (D.)<chernajarnsis D u b at. L BT L) T e +
Sq. (D.) nagorskii M iron.
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ORonuvanne raid.

i slalalalelz|slo| 0] 0| 12] 13| n

Sq. (D.) inflatus K ok sch.
Parastriatopora uralica uralica C hek h.
YIutiopora minutissima Smirn.
Gracilopora nana (D ubat.)

Alpeolites taimyrensis S ir n.

Caliapora macroporosa D uba l.

C./parva Koksch.
C. lkerneri (R uk 11.)
Grabaulites dubovikovi 1) n bat.

G. fvirgulata (M iron.)

medius, Scoliopora muricata, S. denticulata, S. formosa, Alveolites tischnoffi,
Alveolitella praeclara, A. crassicaulis, A. karmakensis, Coenites simplex,
Tyrganolites eugeni, Crassialveolites injlatus, C. crassus, C. spiralis, Syrin-
goporella moravica, Heliolites jejunus 1 pa;i jipyrux Gopi, TOUHOC OINHCale
KOFOPHIX TpedyeT AOMOJHUTE(HHOTO MaTepHaga. OTH BHAL HABECTIIH H3 Bej-
xoB cpennero aeBoHa Cerre-Jladana, Tac-Xanxtaxa, Onyaesckux rop, Y pama,
Kyso0acca, Amnraa, Cananpa, 3ananoii EBponnt i ¢BHACTCALCTBYIOT O TOM,
9TQ B KHBETCKHIl Ber cvasn Merkay mopasmu Enpasun Onnnm csobomabiim.

IIpn paccMoTpeHHH KoMIIEKCa C¢pefHeCBOHCKHX Tanyssit Vgurupo-
KoasiMcKoit NPOBHHINIM CJe/lyeT OTMETITh, UTO TUHIHYHME diidQedbCKite BILLLI
Ha [IpMKOILIMCKOM NO{HATHN HINCIOT OTpaifiMMelHoe pacipocTpanelme, B oTJin-
gue oT Tac-Xasaxrtaxa, Onylescrux rop, Omoxonckoro maccusa (JIlybarosos,
1964). Tuimuneie siideanctne B nssectisl Ha zanajatom kpore Tlpnkonnin-
CKDT0 TOIHATHA.

TpmBeleHHbIE  KOAULICKCL HiKIe- T cpexneiesoiickux tadyast Ilpn-
KOJIBIMCKOTO NoARATHs 1 Moackoro xpe6ra nmojrsepsxaaiot Bosoaw B. H. Jlv-
garorosa 1 H. fl. Cnaccroro (IyGatoaon, 1964; 1972; Cnaccrumii, 1964)
0 ¢YIIeCTBOBAHMM B palile- 1t cpeneaeBoncke snoxu na reppuropmu Cesepo-
Bdcroka Asun oGwnphoii [{murnpo-Koapmicroii nposunuun. Humnenesoun-
ckke Komittekch Tadoyasr p. Hhpucnpkn, Mosmeroro xpebra n s3amajgHoro
kpeiia Ilpukodeivckoro nopusitust oTawuaiores cBoeoOpasmem. B cocrane
Mapurupo-RoasiMckoit npoBuriin, Bi;uMo, caepver Bojedants Hogurnp-
ckfiit, Momckuit n 3ana;ywo-Ipukoanvesnit - duorcorpapuueckne paionnr.,
Cepeobpasme paHHETEBOUCKAN TahVIAT MO3BOJACT NPEANOAALATh, YTO CBA3DL
MeIy 9TAMM Gacceilnamit Bpeaemasit 1pephLBaiach.
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STRATIGRAPHICAL AND GEOGRAPHICAL SURVEY OF THE EARLY
AND MIDDLE DEVONIAN TABULATA
OF NORTH-EASTERN SIBERIA

V.F. BARSKAYA
(Moscow)

SUMMARY

The study of the Devonian tabulata of the Kolyma uplift, Mohmsky ridge, the
Indigirka lower reaches, the Penzyn upper reaches made it possible to obtain some new
data of the ranges, stratigraphic boundary of the Early and Middle Devonian tabulata
in north-east of Siberia.

The analysis of the Early Devonian tabulata of the Indigirka — Kolyma area
showed that the great number of both species has been found in the Mohmsky ridge, the
Kolyma uplift (its western flank), Tas-Khayakhtakh and Sette-Daban. This fact makes
it possible to correlate the Lower Devonian deposits of these regions.

Analyzing the Middle Devonian tabulata of selected complexes, one should note
that the typical Eifelian species from the Kolyma uplift are of limited distribution at
variance with those found in Tas-Khayakhtakh, Omulevsky Mountains, Omolonsky
Massif (Dubatolov, 1964). Givetian age was the time of a high flourishing of some ta-
bulata and heliolitida species. In Givetian complex of tabulata and heliolitida of the
Kolyma uplift there are forms found in Givetian deposits of Sette-Daban, Tas-Khayalkh-
takh, Omulevsky Mountains, the Urals, Kuzbass, the Altai, Salair, China and
western Europe. This emphasizes the role of the contact between the seas at
Givetian age.

Analyzing complexes of Devonian tabulata from the Kolyma uplift and establishing
some elements of similitude and common complexes for them in different areas and pro-
vinces, one comes to the conclusion that in Devonian period there existed the Indigirka —
Kolyma province, which freely communicated with the Ural — Tien Shan and Altai —
Sayan provinces. Lower Devonian tabulata of Indigirka, the Mohmsky ridge and the
western part of the Kolyma uplift make it possible to determine Indigirka, the Mohmsky
and West-Kolyma biogeographical regions within Indigirka — Kolyma province.

PASBHUTHE PYro3 IO;RHOIO TAHb-NIAHA
B OPAOBHRE, CIJIYPE U JTEBOHE

A, N. Jlaspycesuu
(Aywarbe)

Hpesueitmie pyrosst Ha teppurtopun [0;xuoro Taus-lllansa obnapysxenst
B J3epaBmano-I'mccapckoit o0macTiH B OTJIOKEHHsAX MO3[HET0 OPAOBHKA.
9T0 PYro3sl CPAaBHHTEIbHO OPTaHM30BAHHbIE, IPEICTABISIOMIINE BEICOKYID CTa-
a0 aposonmi. Cpemn o0HapyskeHHBIX K HacTosimeMy BpeMmeHu 13 pomos
HMEIOTCSI IpefICTaBHTENH BCeX TpPeX OCHOBHBIX CTBOJIOB oTpsja — Streptela-
smatina, Columnariina, Cystiphyllina. Ho poas ux ne ogunaxosa. IlpeoGma-
nator Streptelasmatina u Columnariina, cpefiit KOTOpBIX 0CO0EHHO XapaKTepHbI
dopMBI, 00Jaal0mIe OCeBEIMH CTPYKTYPaMil, COCTOSIMUMI U3 OCEBHIX [OJIEK.
MHorue 3 3THX KOpaJIJIOB Jajke HA 3peJBIX CTaJuAX pocTa 00JaJalT yTOJ-
meHHbIMI 3yieMenTaMu ckesera. Cystiphyllina B opgoBuke umeioTr BTOpO-
CTeIleHHOe 3HaYeHIe.

HauGomee wMuoroumcaennnt Streptelasmatina, KoTopsle mpeaCcTaBIEHbL
HECKOJBKHMHI CeMeHCTBAMI, OTPA;KAIOMIMI pPA3JIHYHBe IIYyTH 9BOJIOIHIH
aToro momorpsaa. Cemeiicreo Streptelasmatidae mpeacrasieno pomamu Heli-
celasma, Grewingkia, Rectigrewingkia. [IBa mepBeIX poja Ha paHHeW CTamuU
pocTa XapaKTepH3YHOTCs OOIIIEeM CTepeoIIasMbl, COKpamammeiics Ha Ccpea-
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Hell cTagum pas3BUTHA. Y TIOCJTEHEr0 pOJAa Me;KCelTaJbHble IIPOMEeKYTKH
TOABNAITCA yiKe HA paHHeil cragun pocrta. CemeiictBo Densiphyllidae mpen-
GTEilBJIeHO Pseudophaulactis. [lpeBueiimine u3s gemsudmany Kenophyllum
ar3BecTHH U3 BepxHero oppoeuka (Kambo, 1961; 1sanosckuii, 1968). Bayrpen-
;HHZ TOJIOCTH €ro 3all0JIHeHA TOJICTHIMI, ILIOTHO CONPHKACAIMIMMUCS CEeITaMH
nprBeTOB. Pon Pseudophaulactis otpakaer y;ke 0oJiee BHICOKYH CTYIEHb
SBQITIONIMM ceMelicTBa, KOrJia B 3pCJIOM COCTOSIHHH KODAJibl B 3HAUMTENbHOL
Mepe yTpadmBaJIM CTEpPEOITasMy, a B OCBOOOMHBIINXCS MEMKCENTAJbHBIX IIPO-
MesKyTKaX IOSBJISINCH JHUMA.

CemeiictBo Dinophyllidae mpexncraBieno Streptelasma: xapakTepusyercs
OTCYTCTBHEM CTepeol.ia3MaTHIecKoil TKAaHU.

I pesreiimne Lykophyllidae mpexcraBmenst pogom Gissarophyllum (JlaB-
pycesnd, 1964), mis KoTOoporo xapakTepHo HajuIHe OOHMILHOI cTepeolaszMa-
TH4ecKoll TKAHU, COKPAIIAMIIeICs B TeIeHHE OHTOI'eHEe3a, 3epPHUCTOI0 0CEBOro
KOMILIeKca M Xopouro paspuroro auccenumenrapuyma. [lossmerue Lykophyl-
lidae cpaswiBaercss oGwraHo ¢ dopmamm Tuna Holophragma m Pycnactis, ana
HUX TUOHYHO CHJIbHOE YTOJMEHHe CeNT Ha BcexX cragusax pocra. folophragma
m3dectHa u3 opgosuka u cwiaypa (Hill, 1956); Pycnactis cauraerca cuiypmii-
ckiM, oguako, [. JI. Kambo ykasoiBaeT Ha ero GOJBIIYI0 0JM30CTH OPIOBHK-
ckomy Kenophyllum m BO3MOKHYI0 TOKIECTBEHHOCTH 3THX KopasiaoB. Iluk-
HaHTOMHAS CTAJUs XOPOILIO BeIpayKeHa B oHTOreHese Gissarophyllum. Taruwm
00pa3oM, 9TOT KOPAJLJI MOKCT pAacCMATPUBATLCS B KadecTBe OJHOIO M3 HAMOO-
jlee PaHAHX [POrPECCHBHBIX (HAJMTHE JUCCEIMMCHTOB) YJEHOB CeMeiicTBa,
KOTOpHIiT B To ke BpeMs 00:1ajaeT XapaKTePHHIM /JIS MHOTHX OPJOBHKCKHX
pyﬂfos NPI3HAIKOM — OCEBOU 3ePHHUCTOH CTPYKTYpOIl.

| CemeiictBo Paliphyllidae mpencrasieno pogamu Cystipaliphyllum (Jlas-
pydesnd, 1964) m Sumsarophyllum (Jlapycesmd, 19716). McxonubmM pogom
pToro cemeiicrBa saBuserca Paliphyllum. OH oTiam9aeTcs HAIXIHEM THCCEIIH-
MeHTapuyMa, 3epHHCTOr0 OCEBOTO KOMILIEKCA M HAYaJILHON CTafueidl OHTO-
remesa, Omuskoit Porfirieviella. Cystipaliphyllum, sapaswomuiicsi, BeposITHO,
npAMEIM TIoToMKoM Paliphyllum, wpuoGpeTaeT cHOCOGHOCTE (OPMHPOBATEH
JIOHCMIAJIEOMTHBII TMCCeNMMEHTapuyM. OTO, MO-BUAMMOMY, ApPEBHEMIIAN KO-
_pa.r'pl, obmajgaomuii 5THM TPH3HAKOM. JHIEMHUHBI poa Sumsarophyllum
TawKe MOKHO CIHTATH HPSAMBIM HOTOMKOM Paliphyllum, HO pasBuTHe 3[€Ch
WET [0 MYyTIH paclaja cenT Ha TpabeKyJsl, B pe3yabTaTe dero CEITH B IOIe-
PeYHBIX Cpe3ax MMeT NYHKTHPHYI CTPYKTYpY.

CemeiictBo Calostylidae mpegcrasieno pogom Calostylis. Tu Kopaiisl,
XapaKTePU3YOMmiecs CHILHBIM DACIAoM CeNT Ha TpalbeKysasl M OTCYTCTBHEM
CTE@peoIIa3sMaTHIeCKHX YTOJI[EHMI], BO3MOKHO, OepyT Hadamo orT Rectigre-
wingkia.

Konymuapuunasl MeHee pasHooOpasHsl B opmoBuke lOsxHoro Taums-Illaus,
yem crpenrtenasMaTuabl. OHE IpefcTaBiIeHs ABYMsA ceMeiictBamu. K cemeiicTBy
Cyathophylloididae oTHocsiTcsT BeTBHCTO-KOJOHHAJbHBIE pofasl Sogdianophyl-
lum (JlaBpycesuu, 19716), Palacophyllum u Palaeolithostrotion. Ponx Sogdia-
nophyllum & aToMy cemeiicTBy MoskHO oTHecTH ycioBHo. Ha Bcex crapmsx
pofTa OH XapakKTepHayercs OOMIBHOI cTepeomaasMoil M HaJMIneM 3epHUCTOIl
0CEeBOIl CTPYKTYpHl. ITO CcOMIMKaeT ero ¢ AeH3HYUIIHAAMH, KOTOpHIE BCerjaa
onmHOYHBIe. TaKske yCJI0BHO MOKHO paccMaTpHBaTh B COCTaBe 9TOro cemeii-
ctBa sHAeMuuHbll Palaeolithostrotion, Menkue auadparMoTodopHbIE Kopal-
JUTH ero o0JafanT rpudeIeBHIHBIM CTOJIOHKOM.

Bropoe cemeiictBo sToro mogorpsga — Arachnophyllidae — mpepcras-
aeuo Palaeoentelophyllum (JlaBpycesnd, 19716) u Columnolasma. Y mepBsoro,
B joTnudne oT Palaeophyllum, $opMupyeTcss TOJBKO OJUH HEBBIJepKaHHBIIL
| pA AHCCENIMMEHTOB, BTOPOIl He HMeeT Iy3hpIaToil TKAaHH, OH XapaKTepu-
3yeTcs JHUMAMH, KOJOKOJOBHJHO NPHIOAHATHIME K OCEBOMY CTOJOHKY,
| B |[KOTOpHIX pasiaudyamTcsa oceBasg u Inepudepudeckas Cepum.
ITucTudunannus npencrasieHs B opfoBuke [0kuoro Tane-Illana TonbKO
MeéIKkuME 9K3emmiasgpamun Tryplasma.
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Cuaypuiickue pyrossl I0sxHoro Tsup-lllans pesko oTiamuarmress oT opjo-
BUKCKHX. B cunaype nabmiomaercs MaccoBoe pasBHTHE MIEOHOQOPHBIX I
nucTudopuoix Kopasiaos (JlaBpycesia, 1971a). OGuabHOE OTIOsKEHIIE CTEPeo-
NJIa3MaTigecKoil TKAHU HAa PAHHIX CTaJIAX pocTa obHapy:keHo jumb y Lyko-
phyllidae u cpaBuutenanno pegkux Pseudophaulactis nw Ielicelasma. OceBoie
CTPYKTYPLI, COCTOSIIIE 113 OCEBLIX J0JeK, KaK HpaBHJO, He HaOII0alTCs.
OHn coxpaHsATcs B ociabieHHOM BHJe TOJbKO y poma FHelicelasma.

B nauane pannero cumypa (B TedeHiie paHHEro H cpeaHero JJIaHJA0BEDPH)
B I0sxkuoM Tanp-Illane npeobaamann nuadparmaTodopubie pyroant. B aTo Bpems
cymecrBoBaait Dinophyllum u Calostylis. TloaBumuco mnepsole Kodonophyl-
lidae (Protopilophyllum) w Mycophyllidae (Pseudamplezus). Koaymuapuunst
OBbLJIM TIPEJCTABICHLI APEBHEHIIIIMU 113 PYI0o3, PA3MHOKABIINXCSA TeTpaMepHbIM
jexenueM, — Ceriaster menakovae (cemeiictBo  Stauriidae (JlaBpycesuu,
1965)). B sBommomin mucTudILiiIE WHTEpPEeCHO NosiBieHie nepBux Cystiphyl-
lum. Tpunnasmatuapl npefacrasiaeds pogamin I'abularia u Tryplasma, oHH
cpaBHUTEJbHO peaku. HKerati, 3fech ofHapyskeHbl ApeBHeifinite I'ryplasma
¢ demryiiyaToii 3MITEKOIl.

HoMmneke pyros mo3fHero JIaHT0BepH OTJIHYAETCS MACCOBLIM PAa3BHTIHECM
1171e0HOQOPHLIX 11 HMICTHGHOPHHIX KOPAJJIoB, HO B OOJDLIIOM KOJHYECTBE MpO-
JIOT;KAIOT CYIMecTBOBAaTh i AnadparMatoopHbie Pyrossl. 3/1eCh MPHCYTCTBYIOT
Helicelasma, Pseudophaulactis, Dinophyllum, Streptelasma, Calostylis; 3
Lykophyllidac ouenr xapakreped supgemiaunii Zeravschania (JlaBpycesud,
1964), oTamYarmics BOUHYTHIMII JHUIAMI I JOHCAAJEOIJHLIMII JIHCCEIH-
menramil; Kodonophyllidae mpejcrasiaenn peawumu Kodonophyllum, S chlo-
theimophyllum, Protopilophyllum; Arachnophyllidae B 3to Bpemsa pgocriraimoT
BLICOKOIT CTeNCHII Pa3BUTIA I mpeficTaBiensl Entelophylium. W3 nuctudiimmnn
nmetorcs Tryplasma, Tabularia, Zelophyllum, Cystiphyllum.

IlepBas momoBHHA BEHJOKCKOro BeKa — BpeMsi HAWBLICIIEro pacliBeTa
pyros B Osruom Tsup-Illane. o ganuum [, Xuaa (1958), B pannem BeHIOKe
KOpaJlILl BO BCEM MIIpe Iepe;kiBaJil 3BOJIOIMOHHYI0 BCHBIIKY. Bo MHOrmx
duioreHeTdeCKHX BETBAX MNpuMHTHBHuE AnadparmatodopHbie BHIALI Bbi-
TecHAMHCE 0GoJice TPOTpeceHBHLIMII — 11I1e0HOQOPHBIMH. (OCcoOCHHOCTDL /IaH-
HOro KOMIUIEKCA — MaccoBO€ pasBITIC XOHOQHIIINI, ¥ KOTOPBHIX CENTaJbHLIIL
almapar iMeeT BI JeficT 1l pasoOmeHHbIX ININOB, a THIIMA uacTo CPPyI-
nnposansl B cuctemsl (Dentilasma, Yassia, Ketophyllum, Ketophylloides).

B xauectBe ncxommoro posa xomodmamy; A. B. Wsanosckum (1968)
pacemarpuBaercsi Dentilasma, y KOTOpOTo eme J0BOJbLO OTYETIHBO BIJHO
nroapiatoe crpoenue cent. HauGonee wiBKo opraHmsoBaHHBIH BIJI 3TOrO
poga — D. honorabilis — oTMeuaeTcsi H3 OCHOBAHIIA BepXHero JJIaHJOBepH.
On obaagaer y3koil 3onoil mepiidepiyecKoil myspipuaToil TKAHI H PeAKHMII
ILTOCKIIMI THUmMaMit. B Bepxax JmanaoBepi U B HIGKHEM BEHJOKe OTMEYalTCH
Goxee -mporpeccuBubie Buabl. B 3epaBmano-I'nccapckoit obmacti JaHji0Be-
puiicKie XOHOQMIIIAL He O00HAPY’KEHLI; 113 HIKHETO BEHJOKA ONICAaHO ABA
Buaa, u3 Hux D. accessorium eme cpaBHNTENbHO NPUMUTHBEH, HO D. indigenum
ohJamaer WHPOKoil 30HOIT mepudepHIecKHX My3bIpeil H CIOKHBIMH AHIIAMI,
YacTO TPYNNUPYIOOUMICH B HYdKIL

C nauana Bemsoka Dentilasma mnpuoGperaer cmoco0HocTh K opmipoBa-
ITMI0 KOJOHIHIT, 9TO NPHBOUT K IOABJIEHHIO Y assia, Ipe/ICTaBJIEHHOTO B PaHHEM
BCHJIOKE KYCTHCTHIM Yassia fasciculata. Fomee mporpeccmBHBIl YjeH Cemeil-
crBa Chonophyllidae — Ketophyllum o06nagaeT HACTOSAIIIMII CENTAJbHBIMII
JeifcTaMi H JHHINAMIH, OTYETINBO CTPYNIIPOBAHHLIMH B TY4KI. JTOT POS,
BuiepBbie nosBiasomuiics B l0:kuoMm Tanp-Illane B Benioke, Ha o. IoTaanp
Il B APYTHX permoHax, H3BeCTeH C II03JHero JjaaHpoBepi. B pamHem BeHJIOKe
Ketophyllum tax:xe mpuoGpeTaer cnoco0HOCTH K 00pasoBaHHI0 KOJIOHHIL, 4TO
naer uagaiso poay Ketophylloides.

Hapany ¢ xoHodmamnmaMim B paHHEM BEHJIOKe OBl MHOTOYHCICHHEI
u3 apaxsHoouimug— Entelophyllum, wus tpumnasmatug— I'ryplasma, Hol-
mophyllum, w3 wamoctuwiug — Calostylis.
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Hauunas ¢ nosguero Benisoka, Ha wore lO;xnoro Taun-lllansa u B 3epas-
mapo-I'uccapckoit o6sacTi MPoMCXOAUIO DOCTEIIEHHOE OCOJOHEeHHe OacceiiHa.
B pasBuTun pyros u ApYrux CTEHOTAJWHHBIX JKUBOTHHIX HACTYHAeT AJUTEJb-
bl 3acToil, MPOMOKABIINIICA B TedeHHe 60Jblieil yacTH JYAJOBCKOTO BeKa.
louTn Bce paHee MpPoLBeTaBIIHE POJBI PYTo3 ¢ ILT€0HOPOPHBIM U nuCTIHDOP-
BIM CTpOeHHeM ucuesaloT. HoMmmiekc BujoB pesko obemHsercsi, Torja Kak
KOJHYECTBO DK3EMILUISIPOB HEKOTOPBIX BHJ0B BpeMeHaMu ObIJIO UpPEe3BbIYAIIHO
Be.dmco. B nagame mosgHero BeiioKa cymecTBYIOT peakue [felicelasma, n3
nukodumiua — Neocystiphyllum, oTandaomuiicss oT GoJee paHHHX mpeAcTa-
RruTeseil cemeiicTBa caa0biM pasBuTHeM cTepeomJasmbi, Pseudamplexus mu
f(‘a ularia. B komiie BeHJOKa BHIMUPAIOT It 5T poinl. TonbKo ABAa BUjla 3HC-
MEYHBIX TpHILIa3MaTHA, obJafalmue uemyituaToit asmutexoii — Tryplasma
achfkorchonense w Holmophyllum squamosum (Jlaspycesud, 1960), npejcras-
AT pyroan 3epaBiuano-I'nccapa Ha py0Oeske BenJoka u jgyamosa. B Typ-
!\'CitaHO-A.ﬂae 1 Ha ceepe lOskuoro Tsimp-Illansi cpemu mupoKo pasBHTHIX
TpanToNNTOBBIX Qanuii B 9To BpeMs MHOSBISIOTCA KOpamiioBo-0paXuoIlo10BEe
ccouuanuu ¢ Helicelasma, Kodonophyllum, Ketophyllum, Tryplasma, Rhi-
Iop yllum, Cayugaea.

B teueune ayjuiosBckoro BeKa (BpeMs OTJOKEHIA MOPOA BepXHell 4acTH

BOIABAHCKOTO U HM30B lcdapuHCKOro ropusoHtoB) B 3epaBmano-I'uccapckoit
o0JacTi HjeT HaKOIUIeHNe JOJOMHTOBOIl Tonmu. Pyrosn B aTHX oTJ0KeHHAX
orcyrcrByior. B Typkectano-Amae B 3To BpeMs CyMmecTBOBAIH H3 KOZOHODUJI-
mji— Pilophyllum, w3 rtpunaasmatuj— Thecaspinellum, Holmophyllum,
Nipponophyllum, nz muxkodpnanng — Pseudamplexus, Yassia. OucHbr uHTe-
eclio nosiBiienue nepBuix cuonrodnaug (Fasciphyllum) w gucdunmn; (Zelo-
@), MaccoBoe pasBUTHE KOTOPBHIX NPHXOMMUTCSA HAa J(€BOH.
Muorue Bujibl 0 pojnl, Xapakiepusie AJs JIY/AI0BCKOr0 BPeMCHU, 11POA0JI-
#aju CYmecTBoBaTh B NPRUAOILCKOM Beke (BpeMs OTJIOMKeHsI IOPof 1BepXHeil
dactu wucdapwuckoro ropusonra). Ha cesepuom ckione Typkecranckoro
Xpefra B NpsRHAONLCKUX oTaokennax oGuapysenn Pilophyllum, Zelolasma,
Holmophyllum, Plasmophyllum. 3aech umewTcst PoAbl, He BCTpedaBlinecs
B O@ilee JpeBHUX mopofax. Jro Syringazon u Barrandeophyllum w3 Jaxkko-
L%n.n i, Maicotiaphyllum ws wogonoduanupn; Microplasma n3 nHcTHHILTTH,;
cpodobpasubil u 6auskuii Cayugaea, HO OTINYIANIMUIICA HajldIeM YeThIPeX
ryydoxux doceya, Cruciphyllum. B 3epaBmanckoii Joaune B 9To BpeMms cyIue-
cg‘n(lxan eCKOJIbKO OTIHYHBIT KoMmmuteke (JlaBpycesuu, 1967, 1968), BIIO-
garomuii Amandaraia us cemciictBa Polycoekiidae; Maikottaphyllum, Pilo-
phyblum, Ciecophyllum w3 Kodonophyllidae; Columnaria us Columnariidae;
Spongophyllum, FEvenkiella, Fasciphyllum n3 Spongophyllidac; us apaxso-
q)'lmtngg — Strombodes; Mucophyllum, Pseudamplexus na Mycophyllidae;
us Tpunaasmartujg — 7Iryplasma, Holmophyllum, Storiophyllum, Nippono-
p?iyfglum, Maikottia; wz umernduanug — Cystiphyllum, Microplasma, Gyalo-
phyllum; w3 rommodunaug — Rhizophyllum; u3 Stringophyllidae — Strin-
goplayllum; wu3 Chonophyllidae — Ketophyllum: u3 Digonophyllidae — Cayu-
gaea. B KoHme npsupoabcroro BpeMeHu nossaserca Acanthophyllum
p&eufohelianthoidm. Hapsaay c¢ naxomkamu Pachyfavosites aff. kozlovskii
S o k. 5T0 ykasmBaer Ha To, 4TO KOMIIEKC, BO3MOHO, YaCTHYHO COOTBET-
cTBoBaJ Havaay nesoBa. Ha kpaiinem ore B 3epasmano-I'nccape B Oacceiine
¢ HEHOpPMaJbHOH coJeHOCThIO B NpPKUT0JIbCKOM BeKe CymecTBoBaJ €JIUHCTBEH-
HBIl| 9HAEMUIHBbI wewyitdateii Bujg— Tryplasma asiaticum (Huxonaesa,
1949), KoTopslii 00UIBLHO pPa3MHOMKILICH.

Hauamo geBona He 3HAMEHYyeTCA pe3KkHM H3MEHEHHEeM DPOJOBOTr0 COCTaBa
pyros. [Ipopomxalor cymecrBoBaTh MHOTHE ceMeiicTBa U pPojbl, HOSABHBILMECS
eme B CUJIYpe MJM [la)Ke B OpJlOBUKe, 0JHAKO, BO3HWKAKIOT MU HOBbIe TAKCOHBKI.
Ocofienno XapakTepHO MaccoBoe pa3BUTHE CHOHToQUIIuA, AucHuIIUm I
NTAKKOPUIITI .

' a cesepe Typrecrano-AJaficKoil 30HB NPOJOIHKAIT KUTh Maikotta-
phyllum, Entelophyllum, Pseudamplezus, Zelolasma, Holmophyllum, Plasmo-
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phyllum, Strombodes. Hambonee BaKHEIM sABIAETCA NOABJIEHHE BETBUCTO-
KoJIoENAAbHOr0 Neomphyma, 06i1aa0mero JOHCTAJIEOHTHKM IHCCEIHMEHTA-
puymom. Kpome toro, umetorcss Embolophyllum u Diplochone. B 3epapman-
crioit gonmme (JIaBpycesua, 1968), kak u Ha ceBepHOM cKioHEe TypKecTaECKOro
xpedTa, pe3Koil CMEHH POJOBOTO COCTaBa Pyros Ha TPaHUIE CHJIYpa H JAeBOHA
He mHaOmiogaerca. M3 nakkodmanugy B Hadaje JEeBOHA HPOJOJKAJI CYIIECTBO-
Batb Barrandeophyllum, o BoepBrie noaBuiaca Retiophyllum, oriamgammuiics
HaamameM KpaeBeix myssipeil. M3 coourodpmanma umewtcs Spongophyllum
1 Lyrielasma. MuorousciesHHN TpumiasMaTH/sl, IpejacraBienasie Iryplasma,
Stortophyllum, Holmophyllum, us roamodumnug obmapys:ked Rhizophyllum,
u3 puaorodmaiug — Plasmophyllum, wu3z nremodunnug— Acanthophyllum,
Grypophyllum, n3 xannuug — Aulacophyllum. Ha rore pernora B 3epaBmano-
TuccapcKoil 30He B KOMIJIEKCE PaHHETIEBOHCKHX pPYro3 MPOJOJIKAKT UIpPaTh
00JBIIYI0 POJBb CIIYypHIICKHE 3JeMeHTH. PesyiabTaTel H3ydeHHS pacmpenee-
HUsA Pyros mo paspesy MOKasajd, 9TO B HIKHEM /[eBOHE MOKHO HAMETUTH
HECKOJBbKO OmocTpaTurpadudeckux 30H, B KAKOH-TO Mepe COOTBETCTBYIOMHX
mo o0beMy ApycaM M HOIBAPYCaM Me:KIYHAPOJHOU IIKAJIEL.

1. 3oma Chavsakia. OcHoBHOIT ¢oH B Heil COCTABIAT delmyiddaThie
rpumaasMatiuisl — Kitakamiphyllum, Tryplasma, Rhabdacantia, Storto-
phyllum, Thecaspinellum, Chavsakia. ipoMe TOro, OpPHCYTCTBYIOT apaxHO-
¢uitnger — Strephophyllum n Reimanophyllum, XapaxkTepH3ylOmUuecs MHC-
KOOOpa3HKEIMH JHUMAMH H CHJIBHON peAYKIlieidl CenTaJbHOro ammapara.

2, 3oma Neomphyma originata. 31ech eme COAepKHTCA 3HAYUTENbHBIN
opoueHT TtpumaasMaruy — Kitakamiphyllum, Tryplasma, Holmophyllum,
Nipponophyllum, uo maubosee BaKHH cHoHropuaanIsl — Neomphyma, Fas-
ciphyllum, Lyrielasma, Calcidophyllum, Embolophyllum, a taxsxe Cyatho-
phyllum, Acanthophyllum, Barrandeophyllum, Plasmophyllum. Yacto BcTpe-
qatores Cyathopaedium, Pseudamplexus, Zelophyllum, Mucophyllum, Strepho-
phyllum, Reimanophyllum.

3. 3oma Farabophyllum. Ha ocroBamuum Haxomox rpanrtoautos M. yuko-
nensis OTHOCHTCSL K HIDKHEMY 3MCY, COJePKHT BeCchMa XapaKTePHBIH KOMILIEKC
pYyros, CymecTBeHHO OTIAMIANIUICA OT MpepIaymero. 3jaech maigennt Soli-
petra, Chlamydophyllum, Stereophyllum, Zelolasma, Gurievskiella, Phil-
lipsastrea. Ho ocobermHo xapakTepeH 3HAeMuuHHil Farabophyllum, nDappu-
CcHIANbHO TOYKyIomuiica Kopaaa u3 cemeiictea Tryplasmatidae, oueBHgHO
reEeTHdecKu cBA3aHHEIN ¢ Nipponophyllum, HO oTamdarmuiica AyroodpasHo
H30THYTHIMH IJIOTHO CONpHKacammuMuacsa Tpabexkymamu. B 310 Bpemsa mpo-
JIOKAIOT CymecTBoBarhb Barrandeophyllum, Fasciphyllum, Lyrielasma, Acan-
thophyllum, Tryplasma, Plasmophyllum.

Pyross sitpenbckoro Beka IO CBOEMY pPOJOBOMY COCTaBy BO MHOIOM
CXOJHH ¢ PyrosaMu KoHIa pamHero AesoHa. J[asa ceBepHbX paitomos lOHOrO
Tsaas-lllaaa A. II. [TaBrosa (1965) npuBogut caegyromue pogs: Lindstroemia,
Pseudopetraia, Oligophyllum, Syringazxon, N alivkinella, Barrandeophyllum,
Tryplasma, Aphyllum, Calceola, Pseudamplexus, Fasciphyllum, Lyrielasma,
S pongophyllum, Grypophyllum, Stenophyllum, Chlamydophyllum, Acantho-
phyllum, Ptenophyllum, Nardophyllum, Zonophyllum, Dinophyllum, H elio-
phyllum, Bethanyphyllum, Glossophyllum, Columnaria, Macgea.

B 3epaBmano-T'uccapckoit obmactu B mo3gHeM 3Mce-siidesne CymecTBo-
Banu Barrandeophyllum, Lyrielasma, Calceola sandalina. sHuserckme py-
ro3sl, TECHO CBA3aHHbIE ¢ 3UPENbCKHIMH, O0HAPY;KHBAIOT H HEKOTOPHE CY-
mecTBerEre oranausa. B IOxmoit deprame (IlaBmosa, 1965) B ato Bpems
CYIeCTBOBAJIN HpeACTaBUTENN poaoB Fasciphyllum, Lyrielasma, Grypophyl-
lum, Stenophyllum, Stringophyllum, Dialythophyllum, Heliophyllum, Neost-
ringophyllum, Bethanyphyllum, Columnaria, Palaeophyllum (=Dendro-
stella), Alaiophyllum.

B 3epaBmanckoit gomuae usBecTmbl Séringophyllum (Sociophyllum) u
Dendrostella. 10:xmee, B 3epanmano-I'nccapckoii 30He, ;KHUBETCKHE PYTO3H
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npeacTaBieRnl Bugamu poaoB Pseudamplexus, Grypophyllum, Stenophyllum,

Heliophyllum, Stringophyllum, Neostringophyllum, Derdrostella.

| Ilosnmenesonckue pyrossl B IO;kmom Tamp-lilame kpaiime pegxkm u us-
caranl moka toabko B IOskmoit Meprame, rge, mo mammniat A. II. IlaBmosoii
1965), mpemcraBieHsl pojaMil, BCTPEUAIOIUMIICS B OTJOKeHUAX GoJsiee Apes-
meilo rospacra — .Veostringophyllum, Bethanyphyllum u Columnaria.

Tarum oOpasom, B TedeHHe OpPIOBHKA, CIIYpa U JeBoHA pyressl I0skHOTO

ap-1llanA npoxoguan B ¢cBOeM PasBUTHU TPH KPYIHLIX 3Talla, COBIAAIOMUX
ofamaMu PasBUTHA PYro3 BO BCeX permoHaX Mupa. liasxawiit U3 HHX XapakTe-
130BAJICA CYMECTBOBAHHEM CBOe0OODa3HOro KOMILIEKCA pyroa, GOIBIIMHCTBO
JeHOB KOTOpOro obmamajio crequduIecKHMH CTPYKTYpamu, NpHAAIOMIME
sceMy KoMIIeKcy cBoeoOpasmbli obmmx. s OpI(OBHI\CBHX pyros xapak-
TepHEL auagparMaTohopHLe KOPAILIE, ¢ CHIBHO PasBuTOi Ha PAHHUX CTAJHAX
pocta m cOKpamaloomeiicd B TedeHIe OHTOreHe3a CTePeOITasMoil, H OCeBHe
CTPYKTYPH, COCTOSINIIE W3 OTIIHYPOBAHHGLIX OCEBLIX OTPE3KOB CENT (OCEBLIX
o1exr). B komne opgoBuka IOABISAIOTCST POOLI PYro3, KOTOPLIE MOLYT pac-
im pUBAThCA KaK IepexogHble K pyrosam cuiypa. ¥ 9Tux ¢opm Habmo0-
jlaetesa coueTaHne IPU3HAKOB, Xa PAKTCPHLIX JJISA PYT03 OPJlOBUKA I CHIypa,—
WiTéRCHBHOE pasBuTIe TY3LIPYATOli TKAHN MPU HAJIHMINK OCeBLIX moiek (Pali-
plzyﬂlum, Cystipaliphyllum, Gissarophyllum).

\Cunypuiickuii sran orimuaercsa IpeobmagarueM ¢(opM, He MMEIOMIUX
ofbuidrsoil crepcommasMil Ha PAHHHX CTaUAX POCTa; OCEBLIe CTPYKTYPHI,
com ALIe U3 0SeBLIX [I0JIeK o0bLIYHO He pasBUTH; HanboJyee JacTLl BHJILL U
pfql , obJagaomuye XOpOImo PA3BUTLIM ITUCCENMMEHTAapHYMOM, KOTOPLIl 9acTo
BLIQURsAET LEJMKOM BCIO BHYTPEHHIOKW I0JOCTh KOpamnoB. OGHIBHE pyrosst
c' HHOMLIATEHIME  CENTaMU.

[osgmecunypuiickue pyrossl BO MHOTOM IIOXO0KM Ha paHHEJEBOHCKHE.
Ha fpamune cuiypa u JeBoHa He YyBCTBYeTCHA pPe3KOil CMEHE pPOJOBOTO CO-
ctaBd pyros. Ilosromy mpu onpejeneruu Bo3pacTHOI NPHHAMIEKHOCTH KOMII-
JIEKCOB IPUXO/IUTCA OPUEHTHPOBATHCS JUINL HA PYROBOMNSIMME POILI M BIHL.
B udiom neBoHCKMiT DTAam OTIMYAETCSI MACCOBLIM PASBHUTHEM CIOHTO(GUIIUE,
ARCOEIIMA T OTCHOQUIITUA.
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THE DEVELOPMENT OF RUGOSA OF SOUTH TIEN SHAN
IN ORDOVICIAN, SILURIAN AND DEVONIAN

A. 1. LAVRUSEVICH
( Dushanbe)

SUMMARY

During Ordovician, Silurian and Devonian Rugosa of South Tien Shan go through
three great stages of development, corresponding to the general direction of Rugosa evo-
lution in all parts of the world not withstanding the influence of local factors.

1. Late Ordovician. Typical, diaphragmatopbores and pleonopbores corals baving
axial lobes: Streptelasma, Grewingkia, Rectigrewingkia, Brachyelasma, Sogdianophyllum,
Gissarophyllum, Cystipaliphyllum, Sumsarophyllum, Calostylis; except that there are

Palaeoentelophyllum, Pseudophaulactis, Tryplasma.
2. Silurian. The mass development of pleonophores and cystiphores corals. Axial

lobes are observed only in Streptelasma and Kodonophyllum.

a. Early and Middle Llandovery. Diaphragmatophores are predominant (Calostylis,
Dinophyllum, Protopilophyllum, Tabularia, Zelophyllum, Tryplasma, Ceriaster), but
appeared the first Cystiphyllum.

b. Late Llandovery. Pleonophore and cystiphore corals becaine predominate (Ze-
ravschania, Cyathactis, Entelophyllum, Cystiphyllum), but diaphragmatophores continued
to exist (Streptelasma, Pseudophaulactis, Brachyelasma, Dinophyllum, Kodonophylium,
Schlotheimophyllum, Calostylis, Tryplasma, Zelophyllum).

c. Barly Wenlock. The mass development of Clionophyllidae (Ketophyllum, Denti-
lasma, Yassia, Ketophylloides), numerous are Entelophyllum, Tryplasma, Holmophyllum,
Calostylis, rare are Rhizophyllum.

d. Late Wenlock. In Zeravshano-Gissar took place the gradual salinization of the
sea basin. At f{irst existed Neocystiphyllum, Tabularia, Streptelasma, Pseudamplezus.
Later there are endemic species having epithecal scales of Tryplasma and Holmoplhyllum.
In Turkestano-Alay in normal marine facies are known Streptelasma, Kodonophyllum,
Ketophyllum, Tryplasma, Rhizophyllum.

e. Ludlow. In Zeravschano-Gissar deposits of dolomite, Rugosa are absent. In
Turkestano-Alay develop Pilophyllum, Nipponophyllum, Holmophyllum, Thecaspinellum,

Pseudamplezus.
f. Upper Ludlow. In Zeravshano-Gissar in the basin of abnormal salinity exists

the only endemic species bearing epithecal scales, Tryplasma asiaticum which reproduced
inconceivable numbers of examples. In Turkestano-Alay in marine of normal salinity
had existed Tryplasma, Stortophyllum, Aphyllum, Holmophyllum, Nipponophyllum, Ke-
tophyllum, Chonophyllum, Yassia, Cystiphyllum, Rhizophyllum, Zelophyllum, Pseudample-
zus, Pilophyllum, Mucophyllum, Neobrachyelasma, Stereozylodes.

3. Devonian. Many families and genera which appeared in Silurian or Ordovician
continue to exist. Characteristic is mass development oFSpongophyllidae, Disphyllidae,
Ptenophyllidae. The following zones are distinguished in Zeravshano-Gissar in lower
Devonian.

a. Zone of Chavsakia. Most frequent are scaleshearing Tryplasmatidae (4 phyllum,
Tryplasma, Stortophyllum, Thecaspinellum, Chavsakia), Arachnophyllidae (Strepfiophy-
llum, Reimarophyllum) and Spongophyllidae (Neomphyma).

b. Zone of Neomphyma originata contains many of Tryplasmaticae (A4phyllum,
Kitakamiphyllum, Tryplasma, Holmophyllum, Nipponophyllum), but particularly very
important are Spongophyllidae (Neomphyma, Fasciphyllum, Lyrielasma, Chalcidophyl-
lum, Embolophyllum), Disphyllidae (Magianophyllum) and Acanthophyllum, Barrandeo-
phyllum, Pseudomicroplasma. Frequent are Cyathopaedium, Pseudamplezus. Zelophyllum,
Mucophyllum, Strephophyllum, Reimanophyllum.

c. Zone of Farabophyllum (Upper Siegenian — Lower Emsian) distinguished by
appearence of new coplex genera Solipetra, Chlamydophyllum, Phillipsastrea. Barrandeo-
phyllum, Lyrielasma, Fasciphyllum, Acanthophyllum, Tryplasma, Pseudomicroplasma
continue to exist.

Complex Rugosa of Late Emsian and Eifelian contain Calceola sandalina, Lyrie-
lasma. Barrandeophyllum.

In Zeravshano-Turkestan and Turkestano-Alay in Early Devonian appear 4 manda-
raia, Barrandeophyllum, Retiophyllum, Maikottaphyllum,Spongophyllum, Acanthophyllum,
Stringophyllum, Fasciphyllum, Cayugaea, Aulacophyllum. Continued their existence are:
Syringazon, Pilophyllum, Cyrcophyllum, Mucophyllum, Columnaria, Lvenkiella, Strom-
bod;s,” Maikottia, Ilfolmophyllum, Nipponophyllum, Gyalophyllum, Microplasma, Rhi-
30 um.

P y[n Givetian appeared Dendrostella, Ileliophyllum, Sociophyllum and continued the
development Syringazon, Aphyllum, Pseudomicroplasma.

The Late Devonian Rugosa are composed of Disphyllidae (Schliiteria), Facelophyl-
lidae (Peneckiella), PYhillipsastreidae (Philiipsastrea). :
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| ' PRELIMINARY OBSERVATIONS ON THE
' DISTRIBUTION OF DEVONIAN RUGOSE
CORAL FAUNAS IN SOUTH-WEST ENGLAND

C. T. Scrutton
I (Newcastle upon Tyne)

ntroduction. During Devonian times in England, the strand linc bet-
ween the marine facies and the continental Old Red Sandstone ran roughly
east-west across the southern part of the country. Its position oscillated
considerably during the course of the period although the overall effect was
ofl a northward mirgation. In the Lower Devonian, continental sedimenta-
tion reached into South Devon, although by late Siegenian times fully ma-
rine conditions were established there and persisted through the rest of the
Dévopian. Two thick wedges of continental rocks, the first of early Middle
Devonian age, the second of Famennian age, are intercalated in the North
Devon and West Somerset succession. The marine transgression following
‘he sécond continental wedge reached South Wales late in Devonian time and
was the forerunner of the widespread northward marine transgression at
the base of the Carboniferous.

Marine Devonian rocks, therefore, are virtually confined to south-
vest [England. Together with thie overlying Carboniferous sediments they
vere folded during the Hercynian orogeny into a broad synclinorium, the
1xis of which runs east-west across the south-west (or Cornubian) peninsula.
Today a 55 km wide belt of Carboniferous strata separates the Devonian
outcrops of North Devon and West Somerset from those of South Devon
and Cornwall (fig. 1).

The richest coral faunas occur in the limestones, well developed in the
Middle and lower Upper Devonian of South Devon but confined to relati-
vely thin bands in the middle and upper Givetian of North Devon. Solitary
corals are widely scattered in the slates below and laterally equivalent to
the Sputh Devon limestones but they are generally deformed and poorly
presertved.

History of research. Historically corals are of great importance to the
Devonian for it was the recognition of corals intermediate in type between
Siluripn and Carboniferous forms in the limestones of South Devon by Wil-
liam Lonsdale that led Sedgwick and Murchison in 1839 to propose the De-
vonian System for these rocks. Work on the English Devonian coral faunas
during the middle of the last century culminated in Kdwards and Haime’s
(1853; monograph. This excellent reference work remained the only authori-
tative systematic account of South Devon corals for nearly a century. In the
last two decades a beginning lLas been made to tlie revision of the coral
faunas, first by Taylor (1951) who described Rugosa from the Plymouth Li-
mestone and later by Middleton (1959) who worked in the Newton Abbot
arca. Both Taylor and Middleton, however, attempted to apply Wedekind’s
zonal gcheme to their work, though in modified form, with the result that the
dating of their faunas requires some reassessment. Later 1lolwill (1964 a, b,
1965, 1968) revised both the rugose and tabulate corals from the Ilfracombe
Beds of North Devon whilst Webby (1964, 1965, 1966 a, b) has described the
stratigraphy and palacoecology of these beds over the whole northern outcrop
belt ancl has contributed species lists for the Ilfracombe Beds in West So-
merseb. Finally the wriier has begun to revise the rugose coral fauna from
the limestones in south-east Devon (Scrutton, 1965, 1967, 1968, 1969) altho-~
ngh sq far the corals of only two families have been described in detail.

The purpese of this review is to attempt o bring together as much. of
thel ayailable information as possilile on the English Devonian Rugosa.
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It should be stressed, however, that a good deal of revision remains to be
done and that difficulties exist with the dating of many of the coral faunas.
Problems also arise from the fact that some of the older classic localities can
no longer be collected from and often material in the museum collections is
inadequately localised. The information presented here, therefore, will
probably require adjustment in the light of future work but itis hoped that
this preliminary and general survey will be of some interim value.

A most useful review of all aspects of Devonian palaeontology in south-
west England has been published by House and Selwood (1965).

North Devon and West Somerset. Rugose corals have not so far been
reported from outside the Ilfracombe Beds of Givetian and possibly lower
Frasnian age in the northern belt of Devonian outcrops. The Ilfracombe
Beds are a sequence of prodelta and delta platform shales, siltstones and
sandstones representing a northward marine transgression following the
non-marine, probably fluviatile Hangman Grits. Within the Ilfracombe
Beds, with the transgression approaching its maximum extent, several mas-
sive but discontinuous limestone sheets developed with relatively rich asso-
ciated invertebrate faunas including varied coral assemblages. Holwill
(1963) and Webby (1965, 1966a, b) established four separate horizons at
which these limestones occur (fig. 2).

The riclhiest rugose coral fauna is found in the Jenny Start Limestone of
North Devon (Holwill 1964b, 1965) and the equivalent Roadwater Lime-
stone of the Brendon Hills in West Somerset (Webby 1964). Both Webby
and Holwill agree on an Upper Givetian age for this fauna (Table 1) which
contains a large number of typical Middle Devonian genera together with
Endophyllum bowerbanki, Hexagonaria boloniensis and particularly species
of Phillipsastrea, P. sp. cf. P. hennahi and P. devoniensis. They were appa-
rently most influenced in dating the fauna by the presence of Phillipsasirea
although the two species represented are known in South Devon from slightly
earlier in mid Givetian times (Scrutton 1968). Numerically, these massive
corals are less important and the dominant elements in the fauna are two
phaceloid corals Thamnophyllum caespitosum and Disphyllum aequiseptatum.
They are accompanied by a variety of solitary corals including Heliophyllum
halli and a new species assigned to Heterophrentis, H. percevali (Web by
1964:3,7). Ieliophyllum appears to be a fairly widely distributed membes
of the eastern North American fauna and the genus is, [ think, represented
in Scuth Devon, although not by the type species. The corals described as
Heterophrentis, however, have an extremely thin wall rather unlike the pe-
ripheral stereozone of the American species, and they may be merely homeoe-
morphs of true [feteropiwrentis.

Originally, Holwill (1963, 1964b) considered the two higher limestone
horizons in North Devon, the Combe Martin Beach Limestone and David’s
Stone Limestone, to be Frasnian in age. Webby (1966), however, has questio-
ned this. Certainly no real faunal evidence exists for a Frasnian age, the
small lindstroemiids that make up the rugose coral fauna of the Combe Mar-
tin Beach Limestone being long ranging forms and of little value for corre-
lation (Table 1). Webby (1960) regards this distinctive fauna as ecologically
rather then chronologically significant and if his correlation of the limestones
is correct, then all four horizons are of middle to upper Givetian age. The
topmost Holwell Limestone in the Quantock Hills, considered equivalent to
the David’s Stone Limestone of North Devon (fig. 2), contains a fauna
including Neostringophyllum concavum, Endophyllum and Heliophyllum
which together support a Givetian age.

Webby (1966) distinguishes three different assemblages in the limesto-
nes of the Ilfracombe Beds (Table 1). The faunas of the Jenny Start Limesto-
ne, many of the corals of which are found in their original position of growth
(Holwill 1964b), and the Roadwater Limestone of the Brendon Hills are both
dominated by the Rugosa with fewer tabulate corals and rare stromatopo-
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one bands and their correlation in the Ilfracombe Beds (based on Webby 1966).

. This is Webby’s Brendon biotope, interpreted as a moderately shallow

subturbulent environment. The Roadwater Limestone in the Quantock

Hills

, however, is rich in stromatoporoids and tabulate corals, particularly

Coenités and Alveolites, whilst the Rugosa are less abundant, particularly
in solitary corals. The Quantock biotope represents a more near shore, shallo-
wer and turbulent environment. Finally, the distinctive fauna of the Combe
Martin Beach Limestone with small solitary corals, tabulate corals and many
othdr invertebrates is interpreted as a deeper water assemblage — the Combe
Martin| biotope. Webby (1966) has integrated these limestone biotopes into
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Rugose coral faunas of Iifracombe Beds, Norh Devon and West Someiset shewing
the composition of the thiree limesloue biotopes (after Webby 1866).

Combe Martin biotope

Brendon biotope

Quantock Liotope

Example:
Mpumep:
Combe Martin
Beach Limestone

Examples:
1Tpumepuni:
Jenny Start Limestone
Roadwaler Limestone
(Brendon Hills)

Example:
ITpumep:
Roadwater Limestone
{Quantock Hills)

Metriophyllum

Syringaxon

@ Syringaxon

e «lielerophrentisy
e Cyathophyllum
@lleliophyllum
@Disphyllum

e llexagonaria
@Thamnophyllum
@ Phillipsastrea
e Endophyllum

@ Acanthophyllum

© Syringaxon

?Ifeliophyllum
ODisphyllum

© Temnophyllum
@ llexagonaria
CThamnophylum
@ Phillipsastrea
@ Endophy!lumn

@ Acanthophyllum

? Dohmophyllum

e Stringophyllum
@ Tabulophyllum

e Mesophyllum

OPlasmophyllum
= Thamnopora
Ta bulate corals @®'I'hamnopora @ liamigopose
®Alveolites
©Coenites
@ Stromatoporoids ®Stromatoporoids
@commoli Omoderately common @rare
Pacnpocrpanenune  [[oBoabHO pacmpocTpaneHune Pepgrue

an analysis of the depositional history of the Ilfracombe Beds in North
Devon and West Somerset.

South Devon and Cornwall. a. Lower Devonian. The Dartmouth Slates
of Siegenian age at the base of the Devonian successions in the southern belt
represent non-marine lagoonal sedimentation. Thereafter, in late Siegenian
and Emsian times marine conditions became established with a series of
shallow water muds, silts and sands which form the slates and slate/fine
sandstone alternations of the Meadfoot Beds. In most areas an upper massive
sandstone unit is present distinguished as the Staddon Cril (fig. 3). Soli-
tary Rugosa and tabulate corals may occur scattered in the slates, often in
thin calcareous bands, although most of the records are old and require re-
vision. Among others, Phillips (1841) and Collins (1893, 1894) described and
listed rugose corals from the Meadfool Beds of Cornwall and South Devon
during the last century using the generic names Cyathophyllum, Turbino-
lopsis and Petraia, the latter almost certainly reflecting the external mould
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type of preservation. Mostly these appear to be simple streptelasmatids and
Altevogt (1968:766) lists Zaphrentoides celtica (Lamouroux) from
Cornwall and Devon, presumably on the basis of these old records (?Collins
1894). More recently, Smith (1952) has described a small fauna from the
outh Devon coast including Metriophyllum and Syringazon although Hol-
jrill (1964a:121) later questioned the identification of Aetriophyllum. In
south-east Devon, other lindstroemiids are known from the Meadfoot Beds
hut|have not yet received detailed attention.

| |b. Middle and Upper Devonian of Cornwall. In the Middle Devonian
the learliest sediments are argillaceous across the full width of the South
Devon and North Cornwall outcrop. During the Eifelian, however, important
lateral facies variations were established from west to east and persist through
into the Upper Devonian. In Cornwall a deeper water argillaceous facies is
present which outcrops on the north Cornish coast as slates with rich gonia-
titelassemblages of upper Eifelian and Givetian age. Among the other faunal
elements, solitary corals are frequently listed together with tabulate corals.
The standard of preservalion, however, is generally rather poor and no spe-
cial study has ever been made of these corals.

. At _the base of the Upper Devonian a sequence of limestone turbidites
is developed, immediately west of Padstow. In these, the Marble Cliff Beds,
;ui e large specimens of Phillipsastrea hennahi hennahi and stromatoporoids

135




are present in some bands and must have been derived from a shallow-water
limestone bank environment. According to Tucker (1969) the few current
directions available indicate a south-westly provenance but the source
itself is not exposed.

No coral faunas have been reported from the higher horizons in the
Upper Devonian of this area, the stratigraphy of which is summarized in
fig. 3.

¢. Middle and Upper Devonian of South Devon. In South Devon also,
goniatites occur in places in the Eifelian slates. During the Eifelian, however,
carbonate sedimentation began in two main areas, one around Plymouth
and the other in the Torbay to Newton Abbot region (fig.3). The following
remarks in this section refer principally to the south-east Devon area with
which the author is more familiar. The carlier limestones are gencrally dark-
grey impure and thin-bedded, usually lacking compound Rugosa and stro-
matoporoids in any abundance. The supply of terrigenous material finally
ceased, however, and shoal conditions favourable to stromatoporoid growth
became established, probably early in the Givetian in most places. The later
limestones are characteristically massive, pale grey and bioclastic with
some outcrops particularly rich in large tabular to globular stromatoporoids.
Because of structural complications, lateral facies changes are difficult to
establish within and around the limestones. Also the dating of horizons
within three limestones is generall§ rather poor: goniatites arc rare and very
little contemporary work has been done on brachiopods and conodonts; the
corals themselves are unreliable. Probably the major facies changes, from
shales to thin bedded limestones to massive limestones, occurred at slightly
different times from place to place. One possible interpretation of these
facies relationships in the Torbay area is shown in fig. 4. Although the pre-
sence of a reef-type framework cannot be established, the shallow stromato-
poroid banks undoubtedly had low relief and led to the establishment at
times of environments with restricted circulation behindthem (to the north).

Locally the limestones can be scen to pass laterally into tuffs and spi-
litic lavas, as to the west of Torbay (fig. 1) and volcanic rocks occur spo-
radically throughout the limestones and in the slates below. It has been
suggested that volcanic activity helped to establish and maintain the shallow
water conditions across South Devon. Both limestones and volcanics are
set in a thick group of shales and slates.

Scattered solitary corals occur in the basal Eifelian shales of Soulh
Devon but with the exception of «Zaphrentis mudstonensis Champer-
nown ey (1884:502) they are undescribed. Rugosa first become reasonably
common in the transition beds at the base of the thin bedded limestones —
some 7 to 10 m of shales with thin limestone bands. Here specics of Mesophyl-
lum dominate the fauna associated with Plasmophyllum, Calceola sandalina
and rare Acanthophyllum. Calceola appears to be restricted to this transi-
tional facies and the base of the thin bedded limestones in South Devon.
It hasnot been recorded from the shales below. In the thin bedded limestones
above, the coral faunas become more diverse. Variation in composition from
place to place probably reflects both changes in age and environmental con-
ditions; the two effects are difficult to separate. In most places the cysti-
morphs Mesophyllum mazximum, M. lissingenense and others are dominant
elements among the solitary corals. Plasmophyllum appears to be much less
common. With these may occur species of Acanthophyllum, Neospongophyl-
lum buechelense, Grypophyllum denckmanni and Thamnophyllum germanicum.
Scrutton (1965) originally considered these faunas t.o be Givetian but since
Tsien (1969) has established Neospongophyllum (=Stringophyllum in part)
ascommon in the Belgian Couvinian, they are more likely to be upper Eife-
lian in age. Thamnophyllum at one locality (Dyer’s Quarry, Torquay) formed
thickets on the sea floor, one colony high and interspersed with bands rich
in solitary corals also apparently in growth position. Some of the solitary
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Fig. 4. A possible interpretation of facies relationships in the Middle De-
vonian Limestones of the Torbay region, South Devon.

cq’ralE stand straight and upright in the rock suggesting very quiet con-
ditions of deposition. Nearby (Triangle Point, Torquay), bands rich in Gry-
paphyllum also contain small discrete strornatoporoids and not infrequently
the solitary corals are encrusted by a thin stromatoporoid sheath. Here the
environment must have been subject to periodic current activity to roll the
solitary corals around and to partially fragment the abundant ramose colo-
nies ¢f Thamnopora that are present. It is notable that Mesophyllum is rare
in the bands rich in Grypophyllum although it occurs commonly in other
bands at the same locality.

| At higher horizons in the thin bedded limestones the cystimorphs be-
come| rare and Acanthophyllum, Grypophyllum, Ncospongophyllum and
Stringophyllum become dominant. They are joined by Cyathophyllum,
Dohmophyllum and Neostringophyllum (Taylor 1951, Middleton 1959, unpub-
lished records). Variants of this fauna occur widely and its composition
probably reflects the slightly muddy and quiet water environment of these
limestones rather than a particular age. Both Taylor and Middleton record
this fauna up to supposed mid Givetian levels and it certainly extends higher
in some areas than others.

The first well dated faunas from the massive bioclaslic limestones are
mid (iivetian in age on the basis of goniatite evidence. Acanthophyllum,
Stringophyllum and Cyathophyllum persist, although they are not common,
and they are joined by Macgeea, Heliophyllum and Siphonophrentis subgi-
gai:zte . Some of the South Devon records of Heliophyllum are in fact species
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of Cyathophyllum but at least one appears to be valid, although it is probably
not I1. halli. Sociophyllum appears at this level to join Thamnophyllum
caespitosum among the phaceloid Rugosa. Also Phillipsastrea hennahi henn-
nahi, P. bevoniensis and ?Billingsastraea battersbyi enter in mid Givetian
times (Scrutton 1967, 1968), and probably Spongophyllum sedgwicki although
this is not so reliably dated. Sociophyllum is notable in that a species close
to S. semiseptatum occurs quite commonly completely embedded in massive
stromatoporoids in the stromatoporoid bank facies. Otherwise Rugosa are
not so common in that facies as in the associated bioclastic limestones.

During the later part of the Givetian the massive bioclastic limestones
appear to spread, largely at the expense of the thin-bedded darker limesto-
nes. New corals appear in the fauna including Haplothecia pengellyi, En-
dophyllum obditum, Marisasirum marmini and Peripaedium planum. At two
localities in Torquay (Limmaton and Barton quarries) the age of the fauna
is based on goniatite and conodont evidence and it is interesting to note
that Acanthophyllum, Cyathophylium and Stringophyllum are all repre-
sented in the latest Givetian faunas.

The massive limestones persist into the Frasnian in both the south-
east Devon area and at Plymouth (according to Taylor 1951). In standard
grey bioclastic limestoues the fauna is remarkable for the absence of the
typical Middle Devonian corals rather than for the appearance of new forms.
Disphyllum, Thamnophyilum and Macgeea are common {Scrutton 1969).
The most striking faunal change occurs in a facies similar to the «red reefs»
in the Frasnian of Belgium — lime mud bioherms containing stromotactis
and rich at certain levels in tabulate and colonial rugose corals. The genus
Frechastraea is represented by several species, including F. pentagona and
F. goldfussi, and dominates the fauna (Scrutton 1968). Also present are
species of Phillipsastrea, Haplothecia and a very striking solitary or weakly
colonial species which may be Pseudochonophyllum. Most of the colonial
corals, including the tabulates, among which Alveolites is common, are flat
and plate-like: excellently adapted to binding the sediment.

Towards the end of limestone deposition, in early to mid Frasnian
times, subsidence set in over the region. The massive limestones cither pass
up into goniatite shales and ostracod slates of the basinal facies as in the
Torbay region, or into thin irregularly bedded goniatite limestones of the
submarine rises as at Chudleigh (8 km unorth of Newton Abbot). At Saltern
Cove (Torbay) there is a transitional scries of sucessively thinner bands of
limestone set in red shales passing upwards into goniatite shales. The coral
fauna includes Peneckiella salternensis (at the base of the sequence), Haplothe-
cia, Marisastrum marmini, Disphyllum, Tabulophyllum and Macgeea (Scrut-
ton 1965). This may be mid Frasnian in age and possibly the youngest coral
fauna in south-east Devon. At a locality near Chudleigh, where goniatite
limestones rest directly on the massive limestones, the deepening conditions
arc reflected in the fauna at the top of the massive limestone. There is a rich
invertebrate assemblage, including fenestellid bryozoans and Styliolina but
the rugose corals are sparse and consist of small simple forms — Catacto-
toechus (a lindstroemiid), Macgeea sp. cf. M. recta, and rare Syringazon
(Scrutton 1969). Taylor (1951) describes po Frasnian corals from the Ply-
mouth area.

Faunal Affinities. The general composition of the coral faunasclearly
reflects strong affinities with north-west Europe, although the south-west
England faunas are not so well preserved and do not appear to be as abun-
dant and diversified as those of Belgium and Germany. Work done so far, ho-
wever, suggests that the vertical range of species and genera may vary to some
extent from place to place (see for example Tsien 1968), probably reflecting
at least in part the strong facies dependence of the corals. Perhaps the most
notable case is the appearance of Phillipsasirea in the mid Givetian of south-
west England in contrast to its Upper Devonian range in north-west Europe.
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This may reflect migration from Spain and North Africa where Phillipsastrea
also occurs in the Givetian. The rare eastern North American elements in
south-west England may have arrived the same way as the Spanish Devo-
nian corals show very strong links with that fauna (Altevogt 1968). Helio-
phyllum appears to be present in both North Devon and South Devon and
although «Heterophrentis» percevali may not belong to that genus, Sipho-
naphrentis subgigantea (sce Smith and Thomas 1963) is virtually indistinguis-
hable from S. elongata of eastern North America.
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NTPEABAPUTEJ/IBHBIE HABJIIOJEHUA
3A PACITPOCTPAHEHMEM JEBOHCKHX PYro03
HA I0Tr'0-3AITADE AHI'JINHN

R.T. CRPATTOII

(IIviokaca na Taiine)

PE3IOME

B roro-3amajHoii AHTJINI BEIXOJBI MOPCKOTO JeBOIa BCTPEUAIOTCHA B JBYX MIHAPOTHHIX
nmosicax, pasfieleHHLIX MOpoJaMH KaMeHHQYTOJbHOro Bo3pacra. CeBcpHEIE MosAcC, 3aHIIMa-
fomirii cesepublii Jleson 1 3amanublii Comepcer, OblI 06:1acTbio KojeOaromeiica Geperosoif
qunin. Paspes 10:kKHOro nosca nNpoxXoaiT uepe3 1o:kublii J[eBoH I cesepHbIii KopHyod.

Hopanasl ninkmero aesoHa IpecTaBieibl MJI0X0 I H3BECTHH Majo. B ocHoBHOM 9TO
Lindstroemiidae, ycranosaeunse B ¢j09x MagdyT josmioro mosca.

Jlna cpenHero meBolia IOKHOTO TOsCa XapaKTCPHO li3MeHeHile ¢amiii ¢ BocTOKa Ha
3amaj. Paspesn 1osknoro Jlesona 1 IlamMmyTa — B OCHOBHOM H3BECTHAKH I H3BECTKOBLIE
CIaHIbl ¢ BYJKAaHITYECKIMI IPOCIOHKAaMM, B TO BPeMsA KaK IODPOABI TOTO ;Ke BO3pacra Ia
CeBEepPHOM KOPIYOJIbCKOM Nobepe:Kbe MPEHMYIIECTBEHIIO ToHIaTHTOBLIE caaHOel. Ha BocToke
HIIZKHIIE TODPI3OHTH IPeACTaBJeHbl aPTHJIINTOBBIMII IOPOJAMI, IIOYTII He COMep:KaIlIMII
okamemnesocreii. Ilepsele Kopaaab MoABIAIOTCA B MJacrax, NCPeXoAHLIX K MOMHOI Kapbo-
naTtHoif cepwit. HIDKHNC H3BECTHAKIT TEMHOTO I{BeTa, pa3feieHHble aprIJIINTOBBLIMII IPO-
cloifkaMH, OOraThl OANHOUNBIMI I GacCHUKYJIATHBIMIL pyro3aMin (‘Acanthophyllum, Cal-
ceola, Grypophyllum, Mesophyllum, Neospongophyllum, Plasmophyllum, Stringophylium,
Thamnophyllum). TourocJoucThe N3BECTHAKII, II0-BHIMOMY, B Pa3HBIX MeCTaxX He COBCOM
OJHOBO3PACTHEI, HO B 11€710M OTpPAHIYEHBl BEPXHIM JiideleM — MIKHIM sknperoM. IIx
CMEeNAIT MACCIBHBIE H3BECTHAKIL CPeIHC-KHBETCKOI0 — (paHCKoOro ospacra. I'opnsoninl,
foratnle cTPOMATONOPOIAEAMIT, ocoOcHHO B paifoHax TopOm, Yapaeii it Hlanmyra, nepecaa-
IBAIOTCSA 11 MePEeXOAHT B MACCHBHBIE OHOK/IACTIYECKIIE JI3BECTHAKH, Ovellb OoraThlie Kopa.-
nJamir. Hpoye pooB, ymoMANyTHIX BB, 31ech3BecTHH A laiophyllum?, «Billingsastraean,
Columnaria, Cyathophyllum, Disphyllum, Endophyllum, Haplothecia, IHeterophrentis,
Hexagonaria, Macgeea, Marisastrum, Neostringophyllum, Phillipsastrea, Siphonophrentis.

B cpesiiie[ieBOHCIKNX TOHHATITOBLIX CJIAHIAX CIOPAMITYECKI BCTPEUAIOTCA 11e0obiie
OJIHOUHLIE PYyTo3bl, a B pa3pe3aX BepXHEro ;KIBeTa HAaXOAAT IepeoTIOKEeHHBIX.

B ceneprioM 10sice Oorarnlie Kopasiiamu (ayHsl 113BECTHB B pa3dpe3aX I3BecTHAKOBBIX
TOPI30HTOB, KOTOPHIE, KaK CULITAIOT, OTHOCATCA K BepXHeMy ;kmBery. OTcClofla yKas3aHBI
A canthophyllum, Cyathophyllum, Disphyllum, Endophyllum, Heliophyllum, l{eterophren-
tis, Hexagonaria, Mesophyllum, Metriophyllum, Neostringophyllum, Phillipsastrea, Plas-
mophyllum, Syringaxon, Tabulophyllum.

Kopannsl ¢paHCKOro sipyca n3BeCTHBI TOJLKO B I0OT0-3allagHOM JeBOHE I CIILHO OT-
JIMYAIOTCA OT MozfanerkiiBerckax (poaul Catactotoechus, Ceratophyllum, [isphyllum, Frecha-
straea, Ilaplothecia, Macgeea, Marisastrum, Tamnophyllum, Peneckiella, Phillipsastrea,
Tabulophyllum).

Jra dayna lnMeeT ceBepo-eBpomeiiciiil 06.111K, X0oTd II He Tak OGorata m pasnoobpasna,
Kak ¢ayusl Geaprmm u Jiipens.

CTPAT HI'PA®ITYECKROE PACHPOCTPAIIEHUNE
n OADMAJBHAA ITPIIYPOYEHHCCTDH
JJEBOHCRUX TETPAKOPAJI'IOB
CEBEPA VYPATA H HAUN-XOsf

B. C. Hpiranro

(Cvirmuigran)

Jlas crpaturpadui 11 Koppesasamin pasmnodaluagbHLIX MOPCKIX 0CaiKOB
neBoHa cepepa Ypa.aa u llaii-Xos, Hapagy ¢ ApyruMil rpymnmaMi ¢ayHDI,
BayKIIOC 3HAYCHIIC TMEIOT UeTLIPeXJAYydeBbie KOPAaJJIbl, MNHPOKO PaclIpocTpaHeH-
HEIe B 9THX oTJd0sKeHUAX. OqHako 3¢deKTiBHOCTD MpuMelieyia UX JJs cTpa-
Turpaduil JieBoHa Ha yKa3aHHOIT TeppIlITOpHH ObljJa orpaHHYeHa B CBS3H C He-
jAocTatounoli mzydeHHocTbio. ClicTeMaTHuecKkH KOpaJJbl He HCCJIef0BaJICh;
HeCKOaLKO BugoB Outao omucano K. J[. Comruunoit (1936, 1949, 1951) u
K. A. Epmaxosoit (1956). dtu paGoTsl mocBsAmEeHs HIH HeOOJBIIIM ydacTRaM
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TAPPATOPUY, UM JacTAM paspesa, WU ke IpecTaBiasanT coboii csogkm 0000~
iomero xapakrepa. C 1963 r. gesonmckuMu uYeTLIpexJydYeBLIMH KOpaJaaMU
cesepa Ypana m Ilaii-Xosa sanmmaercs asrop (IL{prauxo, 1967—1971).

' apanTepHas yepTa 3THX KOPAaJJOB — HepaBHOMepHoe pacipocTpaHeHue
HaK I¥0 paspe3dy, Tak I 10 nyomanau. Ilo srToii rpymnme ¢aynnt JocTaToqno onpe-
JeJeNI0 ycTaHaBJINBAIOTCA BepXHeaiiheabCKUil MOABAPYC U JKUBETCKIIT ApPYyC.

TpaTiirpajuyuecioe paclupocTpaHeHNe TeTPaKopalLIoB B JIeBOIC ceBepa
Vpana u Ilaii-Xos B oSmiem Buge mpejcraBieno B tadx. 1. Jlammeie Tao-
.-'mlibl CBHUICTEJIHCTBYIOT, UTO HauOoJee OEjHBIM, HCKIUasa paMelcKuil Apyc,
ABJARTCA KOMINIEKC KOPaJJIOB OCHOBARHA HI/KHEro AeBona. OTCI0a U3BECTHEL
JIII]HIi 9eTipe BIIA, U3 KOTOPLIX Syringaxon siluriensis mMceT BepTHKAJIbLHOE
pacmpocTpanente, a Jpyrue XapaKTepHBH TJA TOMBLUIYMBIMICHOr0 TOPH30HTA
Camampa u creguna ¥Ypauaa.

Hecronpiio Goraue KoMmITekc KOpaIoOB «KOGMeHICKOro» apyca. 37ech
Bﬂ%pﬂme MOABJANTCA BOCEMb BHAOB, TMOUTH BCE OHHU U3BCCTHHI 113 HUKHETO
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oitdpenst. Bumecte ¢ munmup Berpeweltsl n Syringazon siluriensis, Favistella flo-
riformis, F. minima, u3BecTHrE TO.ILKO Ha Y pame. OHI XapaKTepH3YIOT KaK
«KOOJIeHIl», TaK U MILKINK 3iidenn. JTo ;ke oTHOCHTCeA u K Lyrielasma petscho-
rense.

Loyolophyllum cresswellii mupoko pacupocTpaHeHbl B aiidese, 0coOEHHO
B HIKHeM, ABcTpammn, Ypaiaa, Kys6acca u Cpenueit Asun (Coaccunit, 1964);
Xystriphyllum gorskyi wpoMe ¥Ypana ussecTen ToJLKo u3 odiidens Anrae-
Casitcroit obnactu, a Chlamydophyllum obscurum us pesona Uexmnm u Cpep-
Heit Azun; Acanthophyllum pseudohelianthoides modTH HOBCEMECTHO H3BECTE:
0T HI;KHEro JeBOHA [0 ;KIBETCKOTO spyca.

HimxnesiipenncKIil KOMIJIEKC XapaKTePH3YyeTCs HPUCYTCTBIEM 3HAYI-
TEJIHHOTO YHCIA «KOOJeHICKIX» BIOB (CeMb), KOTOPBIe JOCTHIJIH 3[ech Pacll-
Betd. 13 panHeM siidese BoceMDb BH/I0B MOABIIINCDH BIEPBbIe,I3 KOTOPHIX TOJL-
Ko Lindstroemia minima u Tryplasma devoniana ;K11 1 B KOHLle 3TOr0 Beka.

YBeanyeHile KOJMIECTBA i1 Pa3HO0GPAa3Hsa KOPAJJIOB MIPOH3OTIIO B IO3/1-
ued difdese, KOr/ja CyulecTBeII0 00HORHICH HX KoMmiueKke. 13 28 m3BecTHBIX
crciofa BHZOB Toabko ABa — Chlamydophyllum tabulatum u Fasciphyllum
conglomeratum — TepemLI B ;KIIBET; MEPBbIIl H3 IIIX ABJAETCA TPAHIUTHLIM,
4 BTOPOHl XapanTepel I ;KHBETCKOIO fApyca. bOJLIMIHCTBO U3 THIHMIHBIX
no3aneaiideabCKIX KepasleB — reorpadUaeck it pacupocTpalieirusie GopMEL.

sHuBeTcRIIT BeK — 9T0 nex paciBera TeTpakopaiiioB. Ha Ypame 1t
Haji-Xoe 13 a1ux o110sKeHIIE yRazano 35 BOIOBH X HasBaumii. Kopamasr -
KCUPYIOT Kak HIGKHIOI, TaX M BCDXHIOW TPAaHHOB APyCa; B BCPXHUIL 1€BOH IIe-
peirnin Tosibko Neostringophyllum waltheri n  Bethanyphylluin litvinoviichae.

C mavaaoMm mo3gHEro ;(eBola COBIATO PE3KOe COKpALleHHe 1 0GHOBIEHIe
dayier, B TOM Uncie it XopasLIoB, 10TOPLIE Bo YPAHCKOM BeKe OLLIH IIPefCcTaB-

!r mden
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Cxema comocTapjieHHA Pa3pe3oB /ieBOHA Pa3IAYHLIX THIOB 3alajIHOTO CKJIOHA ceBepa Ypaia
n IMai#-Xos.

1 — n3BeCTHAKM; £ — NOJIOMHTHL 3 — MepreJiu; 4 — W3BECTHAKOBHIC {DEKUNN; 5 — OECYAHUKH;
6 — IJAWHICTBIE CJIaHNBl; 7 ~ AJIeBPOJIMTH; 8 — KPEMHIM.
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Ta6bamn a2

'aCIIPOCTPANCHIC TeTPAROPALIOBEB paspe3ax (ruuni 1—111) geBona cesepa Ypana m Iaii-Xoa

&
ég Tam 1 Tan 11 Tan 111
[=5=1

Phillipsastrea macrommata| Disphyllum paschiense Phillipsastrea pentagona

(Roemer), Thamnophyl-|(S oshk.), emsti|Goldf., Neostringophyl-
e lum virgatum Soshk.,|(Wdkd.), D. fascicularis|lum modicum (Smith),
= | Gorizdronia profunda | (S o s hk.), Macgeea solita- Mictophyllum sp.
£ (S oshk.), Guerichiphyllum |ria (HHall et W hitfi-
S |parvum Rozkowska,|eld), iNeostringophyllum

Tabulophyllium gorskyi | modicum (S m i t h)

Bulv.))

Disphyllum paschiense
(Soshk.), D. emsti
(Wdkd.), D. fascicularis

= [(Soshk.), Thamnophyllum

':‘ virgatum Sosbk., Th.

£ lmonozonatum (Soshk.),

S | Macgeea multizonata

“1(C. Reed), Neostringop-
hyllum — waltheri (Y o h),
Bethanyphyllum  litvinovit-
shae (S oshk.)

Dendrostella rhenana| Dendrostella rhenana| Dendrostella rhenana
(Frech), Neospongophyl-|(¥Frech), Columnaria sul-{(Frech), Fasciphyllum
lum longiseptatum L ulv.,|cata Goldf., C. rara|conglomeratum Schliit.,
Tabellaephyllum  rosiformis|T sy g., C. sp., Fasciphyl-| Spongophyllum varians
(Soshk.), Hezxagonaria | lum conglomeratum S ¢ h11it.
brachyseptata T sy g., Pe-|Schliit., F. polygonum
neckiella jevlanensis (Bulv.),[Tsy g, Spongophyllum
P. originalis (B ulv.), Me-|sedgwgicki E. et H., Sp.
gaphyllum colurnelle | varians Schliit., Sp. sp.,

Soshk., Pseudomicrop- | Crista compacta T syg.,
lasma fongi (Y ob), Ps.|Centristela Jasciculata
uralica Soshk., Nardop-|Ts ve., C. discreta
hyllum marginatum | T s y g.,Taimyrophyllum sp.
(Wdkd.), Dialythophyl- | Cystiphylloides striatum
lum insignis Tsyg., D.|Wdkd., Dialythophyllum
parvedivisum Tsyg.|complicatum Amans.,
Stringophyllum  tshernyshevi| Acanthophyllum heterophyl-
Bulv, Ser. isactis|lum (E. et H.), Ileliop-
(Frech), Grypophyllum | hylluin aiense Soshk.,
denkmanni W dkd., G.|Zonastraea sp., Microplasma
gracile Wwdkd., Gr. | sp.

tenue W d kd., Neostrin-

gophyllum waltheri (Y o h),

Bethanyphyllum litvinovit-

L__|lshae(Soshk.)

Keriophylloides astreiforme Columnaria insueta (V a-| Barrandeophyllum ex gr.
(Soshk.), Hezagonaria |oan.), Fasciphyllum cong-|perplexrum Polta, Favis-
vogulicun (B ulv.), Tham-|lomeratum Schliit., Ke-|tella sp.
nophyllum uniense S o s h k., | riophylloides astreriforme
Barrandeophyllumex gr. (Soshk.), Lindstrémia
perplexum Pocéta, Lindst-|minima Spassky, Tryp-

= |Irémia minima Spassky,|lasma hercynica Roem.,
E ((Tryplasma devoniana Calceola sandalina L am.,
Z|Soshk., Tr. hercynica | Pseudomicroplasma  triplex
< |Roecm. Calceola sanda-|Spassky, Nardophyllum
@A (lina Lam., Pseudomicrop-|primitivum Spassky,
{lasma triplex Spassky,|Digonophylium bilaterale
Nardophyllum  primitivum (S os hk.), Atelophyllum
S passky, Digonophyllum | multiseptatum Y o h, Chla-
bilaterale (So s h k.),Pseudo- mydophyllum tabulatum
digonophyllum macroseptatum | (S o s h'k.), Acanthophyl-

' 10 3araz M 219

et

lum heterophyllum (E.



OKonuwanue tabua 2

INE
H| P |He Tan 1 Tun 11 Tun ITY
| ale g
ol |Es
Spassky, Zonophyllum|H.), Heliophyllum antiquumn
parvum (M a r k.), Pseudozono- | (S o s h k.), Bethanyphyl-
phyllum versiforme (Mark.), | lum soetenicum (Schlit.)
= |Arcophyllum typus Mark,
= | Uralophyllum tunicum
Z|Soshk. Biplochone striata
& Frech, Glossophyllum dis-
coideum S o s h k. ,Gl .altissi-
mum Soshk., Gl primiti-
vum S o s h k., Bethanyphyl-
lum soetenicum (Scliit.)
(ql;)asmlft}e“ll)a F {f?{;{‘:}:g”“ Favistella . [florijormis
= (S osh k:): F'. massiva (: i ]h llf,')’ - fmunimae
Tl = (Soshk.), Loyolophyllum E\ 8: I: l’); IF‘ ! rzaﬁwa
Elz cresswelli Chapman : fedy  LOYOLOpRYLLLIE
El = Col o o cresswelli C hha pman, Co-
o olumnaria virgata(Tsyg.), / HE Tsv
c%' = Fasciphyllum schliitery | timnaria virgata (Tsye.),
- Soshk S oilET o Fasciphyllum schliiteri
s halisitoides Ethe r., ? ?.?.h ]‘d’ E .?']fongophy‘flurn
= Xystriphyllum gorskyi rza ;“I’[m 'P'“" i k UG B’ ‘l yvs)f-
= (Bulv.), Crista varia ' l.yl iy gorsiyLt ( l"l V)
£ Ts yge. Dyrielasma petschs Lyrie asma petschorense
= orense (Ssoshk.), Chlamy- (lh p Sbl' l"’_)’ C{;’.tg'?‘lé(g)pél}‘l{ll-
= um obscurum ¢ta, .
fg;g{*yff;;)glgf;;u'glol’sglc;;'; tabulatum (S 0 s h k.), Acant-
T s oo e {Lop/zyléumhpseudohel]u_zntho-"
(Soshk.), Acanthophyl- z"d’ez S”isl- ”S r;)') a ;;ufﬂ\r:o
lum pseudohelianthoides ! Lo G e
(Scher.), Pseudodigonop-
hyllum notabilis Tsyg.,
Aculeathophyllum  uralicum
- __|Zhavor.
Favistella florijormis| Favistella florijurmis
(Soshk.), F. minima|(Soshk.). . minima
- (Soshk.), Loyolophyllum|(S eshk.), Loyolophyllum
= cresswelli Chapman,|cresswelli Clhvapnan, Ny
5 Xystriphyllum gorskyi | striphyllum gorskyi (Bul v.),
= (Bulv.), Lyrielasma pet-|Lyriclasma peischorense
E schorense (Soshk.), Chla-|(So0o=shk.), Chlamydophyl-
=[5 mydophyllum obscurum | lym obscurum Podta,
Ele Pocta, Acanthophyllum | Acanthophyllum  pseudoheli-
= :f; pseuclohelianthoides(S c ver.), | anthoides (Scher.), Sy-
B Syringaxon siluriensis (M c|ringaxon  siluriensis (M ¢
L Covy), S. zeravschanicum|Coy), S. zeravschanicum
Gorianov. Gorianov
+
ﬁg Salairophyllum angustum Syringazon siluriensis (M ¢
5*’; (Zhelt.), Syringazon silu-|{CoYy)
Ee riensis (Mc Coy)
o
H

JgeEH 15 Bupamu. B ¢ameHe oHm HemsBecTHH coBceM. K umciy mamGoiee pac-
IPOCTpaHEeHHHX BO PAHCKOM Beke oTHOcATCA Disphyllum paschiense, D . emsti,
Thamnophyllum virgatum, Th. monozonatum, Tabulophyllum gorskyi, M ac-
geea multizonata n M. solitaria. ®paHCKHil Apyc ciaa00 OxXapaKTepH30BaH
TeTPaKopallllaMH, II03TOMY ero GoJjiee JpOOHOEe pacujJieEeHHe 3aTPYHEHO.

PacopocTpamenHe TeTpaKopaiioB IO pPa3pedy H IUIOMAJH IOKa3hBaeT
IX TECHYI0 CBfI3b C YCJIOBHUAMH OCAJKOHAKOIJIEHUS.
Bce paspess geBona 3amagnoro ckiona cesepa Y pada u Ilaii-Xoa MosKHO
IoApa3feJATs Ha YeTHPEe OCHOBHEIe THHA (cM. cxeMy). Paspesnt tuma I mpen-
CTaBJeHb IPEeIMYINEeCTBEHHO MEJIKOBOTHBIMH TePPUreHHO-KapOOHATHEIMHA 0Cai-
KaMI H OPAYPOYeHH K KpailHedl 3amaJHOH II0J0ce Ppa3BUTHA BHEIXO;I0B
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nesoHa. KapOonarHsie riaBHBIM 00- TabGanma 3
pazoM pudoreHHbe OCaJKH pa3pe- Yncao BHAOB TETPAKOPaLIOB, XapaKTePHBIX
308 tuna Il markanuamBadich TaKKe A1 pa3pes3oB [eBOHA

HA MeJKOBOJHBIX, HO 3HAYNTEJIBLHO

M o
VIEAJeHHBIX OT Oepera ygacTKax Mo- | § Ry
‘ S| S| Tuns Tun il Tur Il
pa. OGpasoBanne rapGoHaTHO-TII- | & RS ’
HECTHX ocajilioB paspes3os tima I11 il 1)
OBLIO cBA3aHO ¢ OacceiiHaMu, pacIo- S‘l‘él :
JaraBOIIMICA BOJH3H 30H pHGood- | .o b A §
1
pasosanns. Paspess tuna IV mpex- | 2| 3 5 >
CTABJIEHBl OTHOCHTEJBHO TJIy0O0L0- & §
BOAHEIMH OCajlkamMm (IepecJjalBa- ‘g E 5 3
HHe TIHHICTHX CJAHIEB, aleBPOJII- |
TOB, KpeMHeil, m3BecTHAKOB). Pac- 5é’§ NP 19 z
NPOCTPAHEHH OHH Y3KO JIOKAIbHO, |, £ES N
TeTpakopaJlIbl B HAX OTCYTCTBYVIOT. NERES N ~
1 o S| 2 (93 21 | 14 z
Komnuexcnt  TeTpakopamioB, | 2| § [3F e
S| s
XapaKTePHHX JUIA TPeX THNOB pas- |~ | & [LJ S
7 13
Pe§oB, MpUBE/eHH B Taba. 2, B Y (32 5\_\ 8
1upoBOM BEIpaKeHHn — B Taba. 3. 5 ~
Pacnpoctpanenne TteTparopal- I3 ° | AN
JI0B B Tpolecce dBOJIONUI HaXoam- |'3|gS . | ~
JI0¢h B TeCHOIT B3alMOCBA3N C ¢a- § = I ¢ =
MMATLHEIMA YCIOBHAMH MX cyme- |2 |3y '
y 3 |
X3
crroBapmsa. Ocp  HabmaI0aeMoro 8% 2 z | 1
na | Tabm. 2 1 3 KOPPeJALHOHHOTO @)%
poia (ma Tabn. 3 ee mpumep- xR ||

flog [OJO:eHIe MOa3aHo MTPIH-

XoM) mpm oTOM OymeT COOTBETCTBOBATb, MO-BHAMMOMY, YCJIOBHAM, OWTI-
MaJdbHBIM JUIA  CYIICCTBOBaHUA KopaiaoB. JIeBwii WIDKHmI I npaBmil
BePXHHI yranl Talaml, rae Kopajjbl NPaKTHYECKH OTCYyTCTBYIOT,— 3TO IIO-
as,l oTpaskatomue HefaaronpuATHse ycaoBHsa. OgHaKO MKy HHUMI HMeeTCs
N pHEIINIANbHOe pasimune. Ecau sesmil mpknmit yroa oTpakaer yCJIOBHA,
¢BSABaHHBIC ¢ KONTHIICHTOM IUIH JIHTOPAJIbI0, TO NMpaBHIil BepXHHii—o006cTaHOB-
Ky OTIKPHITOro Mops (MO-BIHIIMOMY, OTKIOHeHHs B cojJeBoM pemxume). He
HCKIIYeno, 9T0 K 1ieGiaronpusaTIbM daKkTopaM BO BTOPOM Clydae OTHOCATCA
il 3RauNTe BNBIE ITYOHIE, UTO NMOATBEP;K/AeTcs paspesaMu THIA IV.
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STRATIGRAPHICAL DISTRIBUTION AND FACIAL DETERMINATION
OF DEVONIAN TETRACORALS FROM NORTH URALS
AND PAI-HOI

V. S. CYGANKO
(Syktyvkar)

SUMMARY

R'ugosa are the corals irregularly distributed on the area and in t} i i

; g tion. On this

basis we can surely say it is Upper Eifelian and Givetian. S e sEabion . STt
s ¢ . Strat

of Rugosa is given in table I. igraphical distribution

Devonian sections may be divided into 4 types (fi g i
g. 1): I — shallow terrigenous-
carbonate; IT — carbonate, mainly of reef rocks: 111 — shallow -argi ;
IV — relatively abyssal, terrigenous. ' taflow carbonate-argillaccous;

Coral complexes characteristic of the first three types are examplified in table I1.

ENDEMISM AND EVOLUTION OF LATE
SILURIAN TO MIDDLE DEVONIAN RUGOSE
CORALS IN EASTERN NORTH AMERICA

W. A. Oliver Jr.
(Washingten)

The Lower and Middle Devonian rocks of Eastern North America (ENA)
are characterized by a high percentage of endemic genera and families of
rugose corals. ENA faunas are distributed in the Appalachian area from the
Maritime Provinces of Canada to Alabama, and west to the IHudson Bay
Lowlands, Wisconsin, and Oklahoma. Rugose coral faunas in the Canadian
Arctic and Western North America are composed of Old World (Eurasian)
elements with few genera in common with ENA.

ENA endemism developed gradually in the latest Silurian and Early
Devonian and was pronounced in Emsian and Eifelian time. Endemism dec-
lined during the Givetian and ended with the advent of the cosmopolitan
Frasnian fauna.

Introduction. An Early and Middle Devonian Appalachian or Eastern
North American faunal province has long been recognized. I prefer the term
sEastern North American» because the province extends much beyond the
Appalachian region or basin as generally understood. Boucot and Johnson
(1967, 1968) and Boucot, Johnson and Talent (1968, 1969) have summarized
Early Devonian brachiopod distributions and presented palaeogeorgaphic
maps of the province based on the known distribution of various groups of
fossils and rock types for as many as five Early Devonian time intervals.
These provide excellent frameworks in which to discuss Early Devonian
coral distribution.

Spassky (1967) and Dubatolov and Spassky (1970) tabulated the distri-
bution of Devonian coral genera for the world and presented generalized
maps of Early, Middle, and Late Devonian biogeography on which they
clearly distinguished the Appalachian (ENA) province during the first two
of the epochs. Spassky, Dubatolov and Kravtsov (1968) noted that the Appa-
lachian (ENA) province was the most isolated of the recognizable Early
Devonian provinces and on this basis recognized it as an independent pa-
laeobiogeographical area in contrast to the Australoeurasiatic (Old World)
area which comprised the rest of the world.
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| Hill (1957) presented the clearest statement to date on the nature and
distinctness of Eastern North American coral provincialism. She termed the
Emsian-Givetian ENA fauna the Heliophyllum fauna and noted its extension
intb Africa during the Middle Devonian. Hill termed the contemporary
faunas of the rest of the world (including Western North America) Eurasaust-
ralian (Old World of Boucot and Johnson and of this paper) and she noted
that regional differences within this Old World fauna during Emsian, Eife-
lian and Givetian time were small in comparison with the differences bet-
wedn this fauna and the ENA fauna. Because of revisions in age and generic
assignments, many of Hill's temporal distribution data for ENA are no lon-
ger |valid (Hill, 1957, p. 47—48), but the broad differences are if anything
sharper now than when her paper was written.

| The purpose of this paper is twofold: first, to trace the history of rugosan
endemism in Eastern North America, and second, to outline the palaeobio-
geography of ENA generic assemblages. Genera are listed as endemic if
they are known only from Eastern Nortli America, northern Venczuela,
northwest Africa and Spain, in the indicated stage or carlier stages. They are
considered cosmopolitan if they arc known to occur in the same or an earlier
stage in other parts of the world.

{Oliver (1968) summarized the succession of rugose coral faunas in the
Lower and Middle Devonian of Eastern North America and presented lisis
of species of known stratigraphic position. The new lists in this paper are
of genera only but ai'ec more comprehensive than the 1968 lists, especially
far fhe Middle Devonian. Generic and family concepts are subjective at
best|and these lists are based on my own bases, especially in denying or
questioning the assignment of some other world forms to Eastern North
America genera. However, even the acceptance of all such assignments would
not significantly change the two principal conclusions of this paper: 1) that
endemism began in Pridoli time, reached its peak in the Emsian or Eifelian,
fell off in the Givetian and disappeared by Frasnian time; or 2) that ende-
mism in the Emsian-Givetian was more strongly marked than has hereto-
fore | been recognized.

Most of the coral assemblages on which this analysis is based have never
been| completely described and some are quite unknown, cven informally.
This} then, is a progress report and will certainly require revision as data
continue to accumulate.

| Btratigraphic terminology and correlations are those of Berry and Bou-
cat, 1970 (for Pridoli) and Oliver and others, 1968 and 1969 (for Devonian).

Latest Silurian. Late Cayugan (Pridoli) corals are distributed in the
Appdlachian belt from the Virginias to eastern Quebec and Newfoundland.
Faunas are not large but some 13 gencra are known, mostly distinctly Old
World in affinities.

In Maine and Quebec, rugosan faunas include species of Acmophyllum?,
«Cystiphyllum», Entelophylloides (= Xystriphyllum), Entelophyllum, Hol-
maphiyllum, Lyrielasma, Phaulactis, Rhizophyllum, Spongophylloides, and
solitary Triplasma. Farther south in New York, Pennsylvania, Maryland
and the Virginias there is less diversity, but Acmophyllum?, «Cystiphyllumy,
Entelophylloides, Lyrielasma, solitary Tryplasma, and Zelophyllia? are known.

Acmophyllum? coralliferum (H al 1) may belong to a new genus and
both Lyrielasma and Entelophylloides represent the only pre-Devonian occur-
rences of these genera known to me. Thus, three of the listed forms may be
endemic at the generic level although the assemblage is clearly dominated
by widespread or cosmopolitan genera.

Gedinnian. Gedinnian (early and middle Helderberg) rugose corals
are foind in the Appalachian area as well as in the Mississippian Valley and
Oklahoma where they are largely undescribed. In the Appalachians, the
Helderberg Group consists of several limestone facies with complex inter-
tonguing relationships. Four of the facies contain small rugose coral assemb-

1
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lages that are different from each other but geographically widespread 1n
lithologically similar rocks. Oliver (1968) listed the known species from each
facies. Table ] summarizes the genera with some revisions from the earlier list.

The patch reef assemblage includes cight genera, six of which are consi-
dered to be endemic to Eastern North America. A second assemblage is
found within a group of stromatoporoid biostromes; most of the rugose co-
rals are spongophyllids or ptenophyllids and none seem to be endemic on
the generic level. An argillaceous limestone assemblage includes specics
of four genera, two thought to be endemic; this assemblage occurs in the
Appalachians from Virginia to Maine and probably New Brunswick, and re-
lated species occur in Oklahoma. The fourth assemblage is found in crinoidal
limestones associated with a normal marine shelly fauna; only a few specics
have been recognized in three genera, two of which are probably endemic.

All four of these Gedinnian assemblages are small but each is geograp-
kically widespread in its own particular facies. Only three species and four
gencra are known to occur in more than one facies. All four assemblages appear
to have been composed of species that were limited to a particular environ-
ment although the environments were present in patches over a wide area.

The apparent endemism of these four Geginnian assemblages is indica-
ted on tables 1 and 5. Endemic genera form 50 percent or more of three as-
semblages and are 57 percent of the total. The species are apparently all
ENA endemics but perhaps too little is known of corals of this age for this
to be significant.

Figure 1 shows the geographic distribution of the four Helderbergian
assemblages. The base map is from Boucot and Johnson (1967, 1968) and
represents the middle and late Helderberg (upper Gedinnian-lower Siege-
nian). The plotted coral assemblages are middle Helderberg although the
stromatoporoid bed assemblage is known from the lower Helderberg aswell
(see Oliver, 1968, p. 738, fig. 3 for vertical distribution of assemblages in
New York). Comparison of figure 1 with the Boucot and Johnson map (1967,
fig. 2; 1968, fig. 1) indicates that the brachiopods are more widely distri-

Table 1
Gedinnian (Helderberg) Genera in Eastern North America
I Endemic I Cosmopolitan
Patch reef Briantelasma Lyriclasina
assemblage Pscudoblothrophyllum Tryplasma
Siphonophrentis

New genus A
«Nalivkinella»
Fletcherina

Stromatoporoid
bed

Spongophylloid: s
Lyrielasma

assemblage Tryplasina
Zelophyllia *

Argillite I eterophrentis Faterolasma

assemblage* Siphonophrentis Syringaron

Calcarenite
assemblage

Akinisophyllum
New geius A

Lyriclasma

*«Chlamldophyllum sp.» of Oliver (1968, table 1Ia) is certainly not that genus and is listed here
as Zeloahyllia?

#In the 1968 table 11b, «Cyathophyllum patelle Quensted t» was listed from the argillite
facies on the basis of Quenstedt’s uriginal statement of provenance. I have since seen the type specimen
(Quenstedt collection, Tiihingen). 1t is a mold of Heliorhyllum halli, probably from the Middle Devonian
Hamilton Group.
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.Fig. 1. Paleogeography of the Eastern North American Province during middle Helder-

herg (late Gedinnian) time. Base map, facies and boundaries from Boucot and Johnson

(1967, 1968). Known distribution of four rugose coral assemblages shown by large circles

and letters: R — reef; S — stromatoporoid bed; A — argillaceous limestone; ¢ — calca-
| renite. Small circles are additional data points of Boucot and Johnson.

buted than the corals which are mostly limited to the limestone and argillite
itacies of Boucot and Johnson.

Boucot and Johnson also presented a palaeogeographic map for the
mrf‘ly Helderberg (1967, fig. 1). Corals of this age are known from central
and eastern New York, northern New Jersey and western Maryland — nort-
letn West Virginia (localities F, G and J of the Boucot and Jolinson map).
These are all in the limestone facies and most or all of the corals belong to
thé stromatoporoid bed assemblage. This assemblage has no endemic genera
land is the only onethat can be recognized through a significant time interval.
The genera are all present in the Pridoli assemblage and some forms are si-
milar and possibly conspecific. With further study it is probable that linea-
wes will be recognized, extending from the Pridoli into the middle Helder-
betg (Cobleskill-> Glasco— Thacher— Olney— Jamesville on fig. 3 of Oli-
ver, 1968).

| Siegenian. Siegenian (late Helderbegr, Deerpark and early Onesquet-
haw) rugose corals are uncommon and mostly unstudied in Eastern North
America, but the endemic Craspedophyllidae (Cylindrophyllinae) (new name
for Billingsastraeinae J el1) first appear in early Onesquethaw rocks in
eastern Quebec (as «Billingsastraea» affinis (Billin gs), Oliver, 1964).
Boucot, Johnson and Talent (1969, p. 23 —2%) note the presence of ENA
brachiopods in Nevada during the late Siegenian, and consider Nevada to
have been a part of the ENA province at that time. Too few corals of this
age are known from either Nevada or ENA for a comparison based on this
graup of animals.
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Fig. 2. Paleogeography of the Eastern North American Province during the Emsian.

Base map, facies, and boundaries from Boucot and Johnson (1967, 1968). Large black

circles represent regions from which the middle Onesquethaw coral assemblage has been

studied. Large, gray area shows known distribution of the assemblage. Gray circles indi-

cate sources of additional small rugosan collections. Small black circles are additioual
data poinls of Boucot and John<on.

Emsian. The Emsian (middle Onesquethaw or Schoharie) rugose coral
assemblage is the largest and most widespread of all the Early Devonian
assemblages and is composed of 50 or more species that have significant
areal distribution. The corals are particularly useful to the stratigrapher
because some of the most characteristic and widespread forms have unusual
shapes and can be easily recognized in the field. The fauna is remarkably
homogencous and includes few Old World genera. It is notable for its re-
cord of the expansion of the endemic Craspedophyllidae, first known in the
Siegenian. Several cylindrophyllinid genera and the Subfamily Craspedophvl-
finae are known first in this assemblage.

At the present time I recognize 20 rugosan genera in this assemblage and
list 18 of them as endemic. I estimate that when better known, 75 to 90 per-
cent of the genera and perhaps 50 to 60 percent of the families will be consi-
dered endemic. The genera are listed on table 2. The family arrangement is
based on Hill (1956) but is revised for those groups which I have studicd
in detail.

Some of the middle Onesquethaw genera listed as endemic have becen
cited as occurring in Lower Devonian rocks of areas outside of Eastern North
America but none of these citations are convincing. Reports of «Billing-
sastraea», Eridophyllum, Kionelasma, and Zaphrentis are apparently based
on misidentifications or differing generic concepts.

Reported Lower Devonian Heliophyllum from Australia are more prob-
lematic. Jell and Hill (1969, p. 3—4, and references; see also Hill, 1942,
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p. 6—7) have reviewed these forms. They differ from typical Hetiophyllum
in their excessive dilation of septa and wall and in the nature of their cari-
ua¢ and I consider them probably unrelated. Each of the three reported
‘Australian occurrrences known to me is based on a single specimen.

The distribution of the ENA assemblage is shown on fig. 2 plotted
on the paleogeographic base map of Boucot and Johnson (1967, fig. 5; 1968,
figl3). The corals are widely distributed as indicated by the main patterned
iarea. In addition small assemblages of a few specimens each are known from
central Texas, central Missouri and northern Maine.

4 Middle Devonian. The ENA Lower Devonian contains relatively few
rugose coral assemblages, all homogeneous with few genera in common and,
ex¢ept for the Emsian one, all small. Tn contrast, the Middle Devonian of
_.th& area contains 20 or more recognizable assemblages, with many more spe-
cies and considerable generic overlap between assemblages that are tempo-
rally or geographically adjacent. Partly because of the generic overlap and
partly because the fauna is relatively less well known, the Middle Devonian
corals are grouped here as lwo successive assemblages, Eifelian (upper Ones-
quethaw-lower Cazenovia; or Onondaga) and Givetian (Tioughnioga and
Taghanic; or Hamilton-Tully). There are differing interpretations of the
position of the Eifelian-Givetian boundary in Eastern North America (see
Oliver, et al., 1968, p. 1034, for review), but the strata whose assignment
is in dispute have relatively few corals and do not alffect this discussion.

Table 3 lists the ENA Middle Devenian genera. Some assignments are
telluous but at present I recognize 41 genera, 21 Eifelian and 33 Givetian.
Tentative percentages of endemic genera (lable 5) are 62 and 45 in the two
stdges. Evaluation of reported non-ENA occurrences of many of the gencra
lis difficult. Several ENA genera that I have considered as probably endemic
in|the past have been reported from Old World areas. I have accepted such
reports only if descriptions or illustrations are reasonably convincing. Unfor-
tunately, many ENA genera have not been adequately described and some
of  the non-ENA reports are based on crroneous generic concepts. Several
ENA genera (and species?) are well known from North Africa but are still
cohsidered endemic as explained below in the discussion of palaeobiogeo-
grl'aphy. Genera are listed as ENA endemics if, according to my knowledge

' Table 2
Emsian (Middie Onesquethaw) Genera in Eastern North

America

| Endemic

Metriophyllidae
Aemulophyllum
| Homalophyllum
Kionelasma
Acrophyllidae
Acrophyllum
| Scenophyllum

«Zaphrentidaes
Compressiphiilum
Heterophrentis

Zaplrentidae
Heliophyllum

Crepidophyllinae
New Genus

Cylindrophyllinac
Acinophyllum
Cylindrophyllum
Prismatophyllum
«Billingsastraea»

Family?
«Disphyllumy» of Stumm
1965

Chonophyllidae
Elothrophyllum

Cystimorphs
Cladionophyllum
fidaphophyllum
Stkoliophyllum

Cosmopolitan

Laccophyllidac
Syringazon

Cystimorph
Cystiphylloides

153



Table 3
Middle Devonian Genera in Eastern North America

Endemic: | = | ¢ | Cosmopolitan | & | &

Metriophyllidae Metriophyllidae
Stewartophyllum X Metriophyllum X
Stereolasma X Nalivkinella X X

Hadrophyllidae LLaccophyllidae
Hadrophyllum X Syringazon X X
Yenocyathellus X Hadrophyllidae

«Zaphrentidacy Microcyclus X
Heterophrentis X X «Zaphrentidae»

Halliidae Siphonophrentts p:¢ X
Odontophyllum X Halliidae

Zaphrentidae Aulayophyllum p.2 X
Zaphrentis X Hallia X
New genus X Zaphrentidae

Cyathophillidae? Heliophyllum X X
Tortophyllum X Disphyllidae

Crepidophyllinae Disphyllum %
Eridophyllum X X Hezagonaria =
New genus B X Spongophyllidae?

Cylindrophyllinae «S pongophyllum» &
Acinophyllum X Chonophyllidae
Cylindrophyllum X X «Chonophyllum» 4
Prismatophyllum X X lowaphyllum N
«Billingsasiraca» X X T'abulophyllum e

Stauriidae? Ptenophyllidae
Depasophyllum X Australophyllum e
Synaptophyilum X Cystimorphs

Chonophyllidae Atelophytlum .
Blothrophyllum X X Cystiphylloides X p:d
Diversophyllum X Diplochone X
Phymatophyllum X X Lythophyllum e

Cystimorphs Skoliophyllum X
Bucanophyllum X
E— Eifelian;

G— Givetien;
*— Michigan and Illinois Basins only

or interpretation they are limited to the ENA province (and north-west
Africa, Spain, and northern Venezuela) during the time indicated in
the table.

I find reports of Old World Craspedophyllids (including Cylindrophylli-
nids), and of Blothrophyllum, Depassophyllum, Heterophrentis, Stewartophyl-
lum, end Zaphrentis to be unconvincing. The Craspedophyllid reports are
being discussed in another paper. Reports of the other genera are few and
incidental.

Reports of Old World Aulacophyllum and Hallia are mostly questio-
nable but some seem probable and they are too numerous to ignore, so I have
listed these genera as cosmopolitan but with some question.

Reports of Old World Heliophyllum are numerous and many are con-
vincing. The genus may have evolved in ENA where it is common in the
Emsian and abundant throughout the Middle Devonian, and moved into
Old World areas by way of North Africa during the Eifelian. Typical He-
liophyllum (H. halli type) seems lo me to be limited to ENA, northern
Venezuela, north-west Africa and Spain.

The Siphonophrentis (including Breviphrentis) distribution pattern is
similar to that of Heliophyllum although reported Old World occurrences
are fewer. Siphonophrentis ranges from the Gedinnian to the Givetian in ENA
and is very common in the Middie Devonian. It cortainly occurs in north-
wesl Africa and may be widespread, although not common, in the Old World
Eifelian? and Givetian.
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The Givetian saw the introduction into Eastern North America of se-
veral Old World genera. Many of these are limited to the Michigan Basin and
the northern part of the Illinois Basin as indicated by symbol in table 3.
A thin Stringocephalus-bearing limestone in northern Indiana (Cooper and
Phelan, 1966) contains Old World Australophyllum, «chonophyllids» and
Heragonaria. The Michigan Basin Traverse Group contains Herxagonaria,
Disphyllum, «Spongophyllum» and fowaphyllum and a greater variety
bf cystimorphs than is known in the Appalachian Basin to the east
and south.
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The ENA distribution of the Middle Devonian rugosan genera is shown
on fig. 3. Eifelian and Givetian distributions differ only in detail. The
«cosmopolitan» genera that are limited to the Michigan and Illinois Basins
are shown by Old World symbols and it seems probable that these genera
entered ENA from the Williston Basin through a break in the Transconti-
nental Arch as indicated by the arrow. It is clear that the distinctness of
Eastern and Western North Amecrican corals through much of the Early and
Middle Devonian was due to the presence of the land barrier.

During Emsian(?) and Middle Devonian time, ENA Province corals
entercd parts of northern South America, north-western Africa and Spain

(table 4). The South American ENA corals are from the Cano Grande and

Cano del Oecste Formations in the Rio Cachirl area, State of Zulia, north-
western Venezuela. Twe species were initially described by Weisbord (1926)
but these were redescribed with two additional forms by Wells (1943). Aci-
nophyllum vermetum (W eisbord) is very close to an Eifelian species
from New York and Outario. In addition Heliophyllum halli M.-E. and H.,
Heterophrentis venezuclensis (W eisbord) and Zonophyllum sp. were
described. All but Zonophyllum are distinct ENA types and with associated
hrachiopods (Liddle, 1943, p. 14—17) indicate an Onesquethaw (probably
Eifelian) age.

ENA affinities of northern South American Devonian faunal assembla-
ges were discussed by Harrington (1968), Krommelbein (1968), Weisbord
(1968), and oucot, Johnson and Talent (1968, 1969). These authors indi-
cate Lhat Appalachian (ENA) elements extend as far south as central-western
Bolivia but that the fauna was «pure» Appalachian only at the northern end
of its distribution area and became progressively diluted with Old World
elements to the south (Harrington, 1968, p. 664; Boucot, Johnson and Ta-
lent, 1968, p. 1251; 1969, p. 27 —28).

Eastern Northh American genera have been described from Morocco
(LeMaitre, 1947), Algeria (LeMaitre, 1952a), and Mauritania (Cottreau,
1941, LeMaitre, 1952b), and have been listed from these and other African
arcas. Through the kindness of Miss D. Brice (Lille) I have been able to
examine the LeMaitre collections from Morocco and Algeria. In addition
I have analyzed collections of corals from the Spanish Sahara now in the
U. S. National Muscum. ENA genera from all of these non-North American
areas are listed in table 4.

Table 4
Non-North American occurrences of Middle Devonian ENA endemics.

|« J2[s|a]s]af 7 3

Stereolasma

Hadrophyllum X X X X 9
Ileterophrentis X .
&t phonophrentis (*‘typical‘‘) X ? X
Heliophyllum (‘‘typical*) X X [lex

Acinophyllum

Prismatophyllum ? ?

Eridophyllum X

1 — Northern Venezuela, Eifelian? ; 2 — Morocco, Givetian; 3—DMauritania, Eifelian and
Givetian?; 4—Algeria, Emsian; 5 —Algeria, Eifelian; 6 — Spanish Sabara, Eifelian;7—Spa-
in, Eifelian; 8—Spain, Givetian,
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In all of the African collections, ENA forms are associated with more
numerous and varied Old World genera and species. Brachiopod asscmbla-
ges are similar mixtures with ENA elements forming a small part
of dominantly Old World assemblages (Boucot, Johnson and Talent,
1969, p. 35).

Altevogt (1968, and unpublished dissertation, Miinster) and Y. M. Cheng
(unpublished dissertation, Miinster) have described typical ENA Heliop-
hyllum and Siphonophrentis from the northern coast of Austria, Spain. Du-
ring a visit to Miinster (1969) I was able Lo confirm the similarity of some of
the Spanish forms to ENA species (table 4). 1 disagree, however, with the
identifications of some of the other specimens described and illustrated
by Altevogt (1968). Scenophyllum, Kionelasma and Heliophylloides,all typi-
cal ENA genera, were misidentified; I am uncertain of what Bethanyphyl-
lum is and cannot confirm that identification. The fauna is dominated
by Acanthophyllum, Disphyllum and other Old World genera.

The Middle Devonian palaeobiogeography of the ENA coral assemblage
is summarized on fig. 4. The base map is the trans-Atlantic best-fit map
of Bullard, Everett and Smith (1965), and its use to analyze Middle Devo-
nian migration routes is justified by current geophysical data and interpre-
tations (eg. Runcorn, 1970). The distribution of upper Onesquethaw to
Taghanic (Eifelian-Givetian) coral assemblages is generalized on tlie map
and the boundaries of a reasonably «pure» ENA province are indicated by
the data. The weslern margin was the Transcontinental Arch of Eardley
(1951) which apparently formed an unbroken barrier through Eifelian time.
Old World genera entered Michigan and northern Indiana at various times
during the Givetian but many did not reach the Appalachian Basin.

The nature of the northern or north-eastern boundary is unknown.
ENA corals are known from the southern Hudson Bay Lowland but the
Arctic Islands coral are Old World. Possible connections with Europe along
the north-west side of the Old Red Continent seem unlikely.

The Old Red Continent formed the eastern side of the province but the
size and extent to the south of this land area is a matter of speculation. It may

well have extended farther south than is

ARD e, S shown on figs 3 and 4 and could have been

A Degree "g Easlern “f”g‘.h 4 discontinuous at times.
npricen endemim a2 ddicated " GNA Fnas migraied south to nort-
hern Venezuela and beyond but there
P of GiggEm percent  mixed with Old World forms that did not
Total |PR{< [Frdemic  poach Eastern North America. ENA corals
and other animals may have entered North
Frasnian 10+ 0 0 Africa around the southern end of the Old
Givetian =l El] Red Continent (arrows on fig. 4) where

Eifelian 21 13 62 . . .

Emsian 20 18 90 they intermixed with Old World elements
Siegennian* [ — | — - that also did not reach Eastern North
Gedinnian 141 8 57 America. ENA elements moved north to
Pridoli 13 | 2=3 [15—23  Gpain and beyond but scem to have formed

progressively smaller percentages of the
*Sjegennian rugose corals are data on
mostly unstudied. fauna as they moved. More e
all assemblages concerned are neede

before the migrations and distribution patterns can be described in
any detail, or understood. .

Upper Devonian. The Frasnian rugose coral fauna in Eastern North
America consists of 10 or more genera, none of which are known to have
heen endemic. This is the familiar Macgeea-Phillipsastraea-Tabulophyllum
fauna which in Eastern North America is best known from Iowa. Appalach*an
Frasnian rocks are dominantly clastic with only a few corals. Frasnian
brachiopods also are of cosmopolitan genera (Johnson, 1970) and it is evi-
dent that ENA provinciality had ended by this time.
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SHJIEMHU3M M 3BOJIONHA
MO3THECUJIYPUNACKAX — CPETHEJEBOHCKHNX PYI03
HA BOCTOKE CEBEPHOM AMEPHKH

B. A. OJIIBEP-MJ,

(Bawunzmon)
PE3IOME

B mmxEEM H cpeHeM JeBOHe Ha BOCTOKe CeBepHOM AMEPHKH OUYeHb BRICOKHH Ipo-
HeHT SHIEMHYHHIX POJOB H CeMelicTB pyroa. 3jech ¢ayHa pacOpefesNeHa B pailoHe AmIa-
nadell oT mprMopcknx nposunHULE Hamapw ;o AgabaMhul, a Ha 3amaje — 10 HH3MeHHOCTH
[ ymsomosa 3aamBa, mTaTtoB Bmckoncine n OriaxoMa. Pyrosm B Hamapgckoil ApKTHKe i
na 3anage CesepHoii AMepnKn cofep:kart 3;7eMeHETH Craporo Csera (eBpasmiicKme), npHgem
11e00JIbII0e KOJHYECTBO POAOB HMeeT OONiMe UepTH € KOpaJJIaMH BOCTOYHRIX ofJacreii.

JHeMHA pa3BHBaJach HOCTeLEeHHO B KOHIE IO3JHEr0 CHJIYpa H B PDaHHEM [eBOHe H
OnJa 0c00EHHO OTYETIHBOIl OT 3MCCKOTO [0 *KMBETCKOTO BEKOB. 9TO 3aKOHYHJIOCH C HOAB-
JleEHeM KOCMOIOJHTHOH ¢paHcKol ¢ayHH.

B Konme mo3gHero cmurypa (NRHAONLCKHE BeK) pyro3n B Mame m IiBeGeke Onuam B
OCHOBHOM TIpejcTaBienk pogamu Craporo Csera, Briaouas Acmophyllum?, «Cystiphyllumy,
Entelophyllum, Holmophyllum, Lyrielasma. Phaulactis, Ptychophyllum?, Pycnactis,
Rhizophyllum, Spongophylloides, opwnounmx Tryplasma n Xystriphyllum (tnna En-
telophylloides). anvme ¥ 1wory, B Huio-liopke, IleBcnnspammnn, Mspmienie u Bup-
rHHEHH, pa3HooOpasile cTAHOBHTCA MeHLIINM, XOTA Acmophyllum?, «Cystiphyllum», Lyrie-
lasma, opmHOuBHe T'ryplasma, X ystriphyllum s Zelophyllia Bce e m3BecTHH. H3pegka
BcTpeyarorcsd neppwie Lyerielasma w X ystryphyllum, 7 MHOrHe X BHABI UIMEIOT CXOACTBO
¢ popmanu Craporo Caera. IO0xuble BAAH pasamgaiorca (odblie H MHOTIC H3 HHX, BEpO-
ATHO, MUJeMKUNL!.

Pyrosu sxeiiuickoro BeKka (panuuii u cpegmmit IexsgepOepr) n3BecTHH B TGi e 00-
Jacrn, a Tak:ke s goamEe Muccmeunn i B OknaxoMe. CrpovaTomopowgnas OyiocTpoMHAs
dayua Ammanaveil BRIOYAET HECKOJABKO BUNOB Lyerielasma, Spongophylloides, K0j10HHATb-
meie Tryplasma u Zelophyllia? . Onn tumtyen aiaa Crapero Csera, HO 0O.ILIITHCTBO BH-
J0B, BePOATHO, Pa3BuiIoch B mamreil ob;actn. (MayHa PHPOBHX BKAIOUENIT 0;1H1IAKOBOTO
BO3pacTa COAEPAHT JHAeMHUUHHe Briantelasma, «Fletcherina», Pseudoblothrophyllum,
Siphonophrentis, Aknisophyllum, a takse «Lyrielasma», «Nalivkinella» v Tryplasma Cra-
poro Crera. Bosee Meakne ¢ayHYJIH pyro3 B APYTHX H3BECTHAKOBHX L aprIIJIHTOBHIX
$amuAX mpeacTaBieHH KaK 9HAEMHYHHME, Tak n pogamMd Craporo Cgera.

3nreHcKne pyro3n (fopmanmmm mospgero 'eapmepOepra, [npnapika) m panHero VYas-
CKBETOO He THIMYHH H B OCHOBHOM MaJi0o H3ydeHH, HO 3HAgeMmugubie Cylindrophyllidae
BIlepBHEe HDOABHJINCH B pPaHHeM YaHCKBeTOO B BocTogyHOM HBeOeke.

IMccknil Bek (cpepmmit YamckBeroo nian llloxapm) orMedeH pacmpocTtpaHeHHeM 9H-
aevndecknx cemeiicts Cylindrophyllidae (Acinophyllum, «Billingsastraea» m Cylindro-
phyllum), Craspedophyllidae (moBHit poxn?) n Acrophyllidae (4 crophyllum n Scenophyllum).
JomosEnTENbHEE 9HAEMUYECKHe POAH, DOSABUBINHECHS B 3TO BpeMd, ciaenyiomyre: Aemulo-
phyllum, Compressiphyllum, Edaphophyllum, Heliophyllum, Homalophyllum, Kionelasma,
RO3MO:KHO, Cystiphylloides n mBOrme fpyrue. ®ayna 3ameTHO ogHOOOpa3HA, OIMPOKO pac-
pocTpaHeHA H BKJIOYaeT OTHOCHTeIbHO HeMHOTo pomoB Craporo Caera.

B cpenmeM nesoHe (0T mo3mHEro YaHCKBeToo A0 TaramEmka) pyrosn o0pasyioT psAg
dayHya, Aad KOTOPHX xapakrepEH 3HAemnuane Cylindrophyllidae (amMcckme pomel miioc
Prismatophyllum), Craspedophyllidae (Eridophyllum nmioc HoBHil poxn?), Heliophyllidae
(«Billingsastraea», Heliophyllum m BOBHe poakl), A ulacophyllum, Blothrophyllum. Cysiphy-
loides, Hallia, Odontophyllum, Stereolasma, 3a¢ppeHTHAN H MHOrHe Apyrue. HacrynieHne
MOpA ¢ ceBepa HJIH 3alafia DprHecsao ¢ coboit m3 Craporo Ceera, Hampamep, A ustralophyllum,
«xorOQHIINAY Hezagonaria, Spongophyllum? B npyrue B Muunran, Uagunagy n Muccypu,
10 3TH 9JeMeHTH He H3BECTHH B BOCTOYHOM JaCTH IPOBHHIUH.

Ponsl BocTOUHO-aMepHKAaHCKHX PYTo3 H3BeCTHH B BeHecyaise (aMcckuil n aifidennsckmil
BeKa), CesepHoit Appnke (Mapoxko n Hcnansckas Caxapa; sxuBercknil) n B Mcnamun (KH-
BeTCKHit). B arux o0JacTAX 0HU CMEIIHBAIOTCA C eBPONEHCKHMH, IPDAYEM IIOCJIeqHHe Ipeod-
Jafaior. Tnorunke ke opMH HeH3BEeCTHH ceBepHee HaHTaOpmiickmx rop. @paHCKue py-
To3Hl IpeAcTaBJeHH KOCMONOJHTHHIMH DOJAMH.
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CORAL ASSOCIATIONS FROM CEPHALOPOD-BEARING ROCHS
OF SPAIN AND TURKEY

| ¢J. Rullmann

(Tibingen)

| Introduction. Some thirty years ago in her now famous monography
‘on the Carboniferous Rugosa of Scotland (1938 —1941) D. Hill undertook
a review of coral faunas according to their facies. In doing so she distingui-
shed three types of coral assemblages, (1) a Cyathazonia fauna, which is
to/be found mainly in dark limestone shales or more rarely in olive or light-
coloured shales, (2) a Caninid-Clisiophyllid fauna characteristic of layered
light-coloured limestones and (3) a coral reef fauna. Hill observed that
the «Cyathaxonia fauna» may sometimes be associated with the «Caninid-
Clisiophyllid fauna», but never with that of the coral reefs.

T Hill considered the facies sensitivity of rugose corals to be the factor
of |differences in coral assemblages. She related the sudden appearance of
a number of new forms in the younger beds of a uniform facies to the brea-
king down of marine barriers. Research on the migration of coral faunas
(according to Hill in the chapter of the above monography (1938, p. 14)
on| «the relation between facies, migration, evolution and extinction») pre-
supposes exact knowledge of the geographical, chronological and facial
distribution of individual coral species.

Previous to this, on the basis of Ordovician corals Foerste (1924, p. 32)
showed that the small individual coral is typical of the deeper parts of the sea,
whilst colonial forms have a preference for shallow water facies with agi-
tated waters. In 1928 Soshkina described in a brilliant study a «Cyathazonia
fauna» from the Lower Permian of the Urals, and attributed the individua-
lity}-' of this fauna to facial factors. She stated that these corals, which are
found in beds representing a gradual transition from limestones of the open
seas to coarse grained sediments of coastal areas, «are characterized by their
smallness, their coarse inner and outer structurc and by a strongly marked
spacialization in their adaptation to unfavourable life conditions of the
clayer-calcareous facies. «The «similarity to lower Palaeozoic forms» is des-
cribed as «an atavistic feature».

Hill (1938, p. 95) stressed on the other hand the longevity of coral ge-
nera of the «Cyatharonia fauna» and demonstrated that most Carboniferous
for'rn_s spanned the entire Lower Carboniferous, with some elements of the
«Cyathazonia fauna» which started in the Devonian still being present in
post-Namurian times.

Schindewolf (1942, p. 123, Fig. 46 —47 and p. 175) dealt in detail with
the question of the phylogenetic relationship of Carboniferous and Permian
Plarophyllids — a peculiar group of the Cyathaxoniaceae. He reached the
coriclusion that we can state the persistence of long evolutionary successions;
Plérophyllum (Ufimia), for example, according to Schindewolf extends
froin the Upper Devonian to the Permian and Pentaphyllums. str. (=Crypto-
phyllum) from the Lower Carboniferous to the Permian. The extent of the
stratigraphical range of these corals, which all belong to the «Cyathazonia
fauna», has been confirmed more than once and has proved in some cases
to lbe even greater — e. g. Tdchylasma, vid. Schindewolf, 1952 and Kull-
mann, 1966: Lower Carboniferous to Permian; Ufimia, vid. Kullmann,
1965: Eifelian to Permian; Pentaphyllum s. str. (= Cryptophyllum), vid.
Kullmann, 1965: Upper Emsian to Permian.

Despite their similar external shape corals of the «Cyathazonia fauna»
are very differently built. The only point of uniformity is that dissepimenta-
ria are universally lacking; all other morphological features demonstrate
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a marked diversity: Septa, tabulae, axial structures of various origin, wall
structures, septal notches or tubercles show a plethora of types.

In view of such morphological diversity it seems appropriate to com-
pare the composition of individual coral assemblages with each other. In this
connection two points should be ascertained: (1) whether the faunal assem-
blage which has been described in general terms as «Cyathazxonia fauna»
can be characterized more precisely and (2) whether the distribution of
the «Cyathazonia fauna» facies can be more closely subdivided with the aid
of facial corals.

In this matter coral-goniatite assemblages seem to be especially sui-
table as the composition of the goniatite fauna yields additional evidcnce.
Of course we can consider only such combined occurrences of both greups
of animals, thal can be considered to be autochthonous: A fact which can
be almost always safely assumed for the corals only, as the presence in the
beds of the apical part of the corallite excludes the likelihood of appreciable
transport. The cephalopods possibly occupied a scparate yet neighbouring
habitat. For this reason the designation «coral-goniatite assemblage» in
the present connection means no more than both groups of animals occur
in the same area of deposition, in which the remains of originally superim —
or juxtaposed habitats are preserved. This proviso, however, does not appre-
ciably detract from our looking upon the goniatite and coral faunas, from
the point of view of assemblages, as being uniform, for at least at the outset
the main point is to establish correlations.

[Fieldwork in the Cantabrian Mts. (northern: Spain), and in Bithynia (western Turkey)
was financially supported by the Deutsche Forschungsgemeinschaft, for which I lere
express my warniest thanks. The present and further investigations in this field are car-
ried out at the University of Tiihingen as part of the research programme «Fossil assembla-
ges» in turn a part ol Sonderforschungsbereich 53 — Research project: Palaeontology,
with special regard to Palacoecology . — (This report is «Fossilvergesellschaltungeny,
no. 5).— The coral classification employed here is that of D). Hil} 1956 in «Treatise on
Invertebrate Palaeontology», part F. Consequently all rugose corals of the «Cyathaxonia
fauna» belong to the Subordo Streptelasmatina Wedekind, 1927 and the great majority
of these in turn to the Superfamily Cyathaxoniaceae Milne-Edwaids and Haime, 1850
(=Cyathaxoniicae, sensu Hill, 1936, p. F257). Some others are referred Lo the Superfamity
Zaplhirentaceae Milue-Edwards and Haime, 1850(=Zaphreiticac, sensu Hill, 1956, p. F268)[

The Spanish Faunas. In the Cantabrian Mts. of northern Spain goni-
atile-coral assemblages occur in mainly four horizons, of which some have
quite an appreciable geographic range (Kullmann, 1965, 1968, 1969). They
are as follows: (1) Arruz Formation, Upper Emsian; (2) Encimero Formation,
Eifelian; (3) nodular marls of the «Marbre griotte», Lower Viséan (upper
Pericyclus Zone, Pe y); (4) Lower Namurian (upper Eumorphoceras Zone, E,).

(1) The Arruz Formation yields a diverse coral fauna (fig. 14) inclu-
ding representatives of the Family Lindstromiidae (Syringazon, Neazon,
Barrandeophyllum, Metriophyllum? and Metrionazon?), Family Hapsiphyl-
lidae (Nicholsoniella ?), Family Polycocliidac (Oligophyllum (0), O. (Pen-
telasma), Pentaphyllum (-Cryptophyllum)), and in addition representatives
of the Family Streptelasmatidac (Brachyelasma and Enterolasma). All the
coral species exhibit the structure typical of the «Cyathazonia fauna»: Disse-
pimentaria lack completely, the number of septa is inappreciable and the
external shape of these small forms is conical or horn-shaped. Some
representatives in addition lack tabulae and one extreme form (Pentelasma)
even shows extensive septal reduction. These species can be arranged in two
groups on the basis of trabecular development: (1) Forms with more or less
smooth septal surfaces, without notches or wall thickenings in cross section
(Syringazon, Neazon, Pentaphyllum), (2) Forms with particularly pronoun-
ced trabeculae, which especially near the wall, can appear as irregular not-
ches or tubercles (some species of Barrandeophyllum; Oligophylium; Nichol-
sonieila® nodosa; Lnierolasma). Both groups (between which ({ransitory
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Fig, 1. Some Upper Emsian corals from Spain (4) and Turkey (B). Orientation of the
cross-sections: cardinal septum above.

. |A— Arruz Formation, Cantabrian Mts.: a — Syringaxon aff. smithi Pran t 1, No. 1281/561 (Geol.~
Palfipntol. Institut und Museum Tibingen, in the following: GPIuM), X 5,3; b — Barrandeophyllum
nigbricum K ullm., GPIuM No. 1281/539, X 2; ¢ — Enterolasma_ idericum K ullm., GPIuM
0. 1281/573, X 3,3; d — Nicholsoniella ? nodosa X ullm. No. AS 1V/181 (Bayer. Staatssmmlung
linchen, in the following: BSS), X 1,6; e — Oligophyllum (Oligophyllum) pentaphylloides K ul lm.,
BSS No. AS IV/179, X5,3; f — Penlaphyllum irregulare K ul1 m., GPIuM No. 1281/559, X 4. The fol-
LO\\' g additional species are present in the Arruz Beds: Neaxon regularis K u 11 m., Barrandeophyllum
artum K u 11 m., Metrionaxon ? primitivus X ullm., Oligophyllum (0.) plerophylloides KX u } 1 m.,
0. (P.) crassum K ullm., 0. (0.) tenuiseptatum, K u 11 m., O. (Pentelasma) rariseplatum K ull m.
B. Pendik Beds and Emsian-Eifelian transition beds, Bithynia; g — Barrandeophyllum parvum
Kullm., GPIuM No. 1406/1819, Bostanci, lower beds of Icerenkiy Fm., Emsian-Eifelian transition
]Jedq. X & h — Zaphrenloides endrissi Weisserm el, GPIuM, No. 1406/1686, same locality as g,
» &;| i — Pentaphyllum aff. irregulare K ullm., GPIuM No. 1406/1585, west cliff of Biyikada,
Icerenkity Fm., Emsian-Eifelian transition beds, X 4.

forms exisl) are very heterogenous in composition. Members of all coral
fan}ri‘lies present are to be found in both groups.

| The specific mode of trabeculae development which occurs in the se-
cond group caused the present author (Kullmann, 1965, p. 60) to postulate
extreme living conditions within the area of distribution of the Arruz Beds.
Taking into account the relatively large number of species it is more appro-
priate to speak of a specific rather than an extreme habitat (details of which
haye not yet been investigated). The most conspicuous elements of the fauna,
which also includes trilobites, tentaculites and tabulate corals are fifteen
spegies of Rugosa, six of which belonging to the Polycoelians with charac-
teristic septal reduction, and six species of goniatites, including some ribbed
Mimosphinctinae. We can therefore term this faunal assemblage a poly-
coelian-goniatite association containing abundant species.

(2) The Eifelian faunas are more difficult to evaluate as the beds in
question exhibit considerable horizontal yariations. At some localities, for
example, goniatites — always of one and the same species — occur in large
quantities, whereas at others they are virtually absent. The number of spe-
cied in the coral faunas is likewise low: Depending on the locality, Naliv-
kinella pauciseptata' occurs alone or together with Syringazon species; some

| IM. Rozkowska (1969, p. 99—100) included in Nalivkinella only forms with in-
domplete tabulae, whercas the Spanish form like some other species formerly assigned to
Nalivkinella exhibits complete tabulae.
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localities yield Ufimia
and Zaphrentoides® (fig.
24). The septal surfaces
of all coral species are
more or less smooth. We
a, % g can look upon the various
assemblages as being
polycoelian-goniatite as-
sociations containing few
species.

(3) The fauna of the
Lower Visean marks a re-
turn to a decided abun-

b d dance of species. In cont-
rast to the Arruz fauna
4 B (1) that of the Lower Vi-

sean contains only a

Fig. 2. Some Lifelian corals from Spain (4) and Turkey . . .
(B). QOrientation of the cross-sections: cardinal septum single | species Wlt.h Sep-
above. tal notches (Metriophyl-

A. Encimero Formation, Cantabrian MTs.: a,-—a, Neaxonregula- lum ? sp.); the remaining

risKullm, GPIuM 1281/1505, nodular maris from Mud & (PrOV ) coral fauna contains
Palencia), >\‘n (ay), %x3,3 (a.); — Ufimia prius Kullm., . Eh
g;l}:lurél No. 125%)/394 nw of Ptohlentrmlllls (Prov. d(l;atlenmla), %x2,6. forms which arc similar
e Encimero beds contain the following additional species: - 3 N
Syringaxorn postsiluriensis K ullm., 8. pinguis Kullm., to Sy’ ingaron (l‘ e. Tro
Nalivkinella  pauciseptata K ullm., Zaphrentoides simplex Lhophyllum Fasciculop_
Kullm., Z subguillier Kullm ? .
B. Gebze Beds, Bithy nia; ¢ — Syringaxon bosporuznicus Weis- hyllum, Clavahyllum)
sermel, GPIuM No. 1406/1590, w of Tuzla, X 2,6; d — Pentap- :
hyllum aff. irregulare K ul1l m. (cross-section below beginning as Wel] as Zaphrentozdes
of calyx), GPIuM No. 1406/1851, n of Gebze, x 3,3. In addition, (sensu ]ato) and forms
the Gebrze beds contain the following forms: Zaphrentoides endrissi . - .
Weissermel, Neaxon sp. A. belonging to Family Po-

lycoeliidae ({/fimia and
Tachylasma). The goniatite fauna is by no means few in species and contains
seven species of the genera Muensteroceras and Merocanites. The lack of ot-
herwise comwmon ribbed goniatites of the Pericyclus group is conspicuous.
The polycoelian-goniatite association from the Lower Viséan fauna conta-
ins therefore numerous species, which are, however, less diversified than
those of the Arruz fauna (e. g. ribbed goniatites do not occur, and coral
septa do not bear any notches).

(4) The composition of the association of lower Namurian age is dif-
ferent. The goniatite fauna at all localities is decidedly manifold and con-
sists of about 20 species from fourteen genera of completely unrelated go-
niatite groups. Ribbed goniatites, however, do not occur. In addition the
fauna contains crinoids, brachiopods, trilobites and nautiloids, each group
being represented by only a few species. The corals represent two species
of Plerophyllum. The faunal assemblage is therefore a polycoelian-goniatite
association containing abundant species, in which corals, however, are
poorly represented.

The Spanish coral-goniatite associations exhibit therefore considerable
variations of the «Cyathazxonia fauna» which reflect more the number of
elements represented rather than fundamental morphological peculiarities.
All associations contain members of the Family Polycoeliidae, in various
amounts; coral faunas with an abundance of species additionally contain
ferms with morphological particularities (i. e. tubercles and incisions of
the septa). Goniatite faunas consisting of numerous species can be differen-
tiated through the presence or lack of sculptured species. Each individual
association exhibits characteristic traits.

2D. Weyer (1970 “1as recently restricted the genus to Carboniferous forms. Our spe-
cies are closely relr to other Devonian species as is shown by the trabecular structure
of the septa.
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The Turkish Faunas. The Turkish coral-goniatite associations from the
vonian of Bithynia (northern coast of the Sea of Marmara, to the south-
t of the Bosporus) contain generally few species (Kullmann, in press).
' purposes of comparison with the Spanish occurrences we can here refer
three faunas of different age: (1) Pendik Beds, Upper Emsian, the prime
sil localities being Kartal and Pendik, (2) the Emsian-Eifelian transition
Is of the Bithynian mainland and the island of Biiyiikada, and (3) Gebze
Is, Lower Eifelian, the main localities similarly being on the Bithynian
inland and the island of Biiyiikada.

(1) The fauna from the Pendik Beds is the most plentiful and contains
3 species of goniatites including the ribbed form Anetoceras (Erbenoceras)
tarium. Nevertheless in comparison to other goniatite faunas of the same

this fauna is relatively impoverished. The coral fauna consists of three
cies, namely Barrandeophyllum parvum, Zaphrentoides endrissi® and Pentap-
lum (-Cryptophyllum 4) aff. irregulare (fig. 1B). B. parvum, which also
ursin the Cantabrian Mts., is characterized by irregular notches on the
er end of the septa. The Pentaphyllum species is similar to the Spanish
n of the same age. This association, as represented by both groups of
mals, corresponds to a large extent with the Arruz fauna of Spain. The
'kish faunas appear to contain fewer species, a fact which perhaps merely
ects poorer exposure conditions. Nevertheless the main faunal elements

identical or, at least, very similar.

(2) The faunas coming from the Emsian-Eifelian transition beds cannot
dated with certainty: They might be Emsian in age. The coral fauna
dentical with that of the Pendik Beds, and only the goniatite fauna
1sisting solely of species of Mimagoniatites) shows any difference, namely

absence of the characteristically ribbed form Anetoceras.

(3) The Lower Eifelian associations from the Gebze Beds on the other
d are characteristic. Here the goniatite fauna contains more species
n occur in the corresponding Spanish Encimero Beds, whereas the main
nents of the coral faunas are similar in both cases: e. g. Syringazron,
txon, Zaphrentoides and lastly Pantaphyllum (which takes the place
Ufimia). Forms with septal notches lack in the Gebze Beds too (fig. 2 B).

Comparison with corresponding associations from other areas. The facies
the Barrandium exhibits the closest relationships to the Turkish and
mish corals and goniatites. A comparison of the faunas is, however, not
sible as coral-goniatite associations are almost absent in the Barrandium.
s seems also true of goniatite and coral faunas from the Urals, inasfar
_they contain similar elements. The present author has dealt at length
h the resemblance of the coral fauna from the Urals, described by Soshki-
in 1928 (Kullmann, 1965, p. 121 and 1969, p. 221, Fig. 5). Here too the
sibility of comparing the goniatite faunas is not given.

The coral-goniatite associations from the Holy Cross Mts. can be compa-

with the faunas under discussion thanks to the excellent description

e corals by M. Rozkowska (1969). The coral-bearing goniatite faunas

oland would appear to be impoverished the corals in many cases resemble

Spanlsh and Turkish corals in morphologlcal features. The characteris-
notch structure occurs frequently in species from the Holy Cross Mts.
t main points of difference are: (1) the occasional occurrence of forms
h dissepiments (i. e. Guerichophyllum concavum, Thamnophyllum germa-
im, etc.), (2) Polycoeliidae are virtually absent (Ufimia is known from
§ two localities). The coral faunas are apparently in part not «Cyathaxonia
nas», but rather mixed faunas.

3The Turkish species is closely related to the Devonian species mentioned in foot-

$H. W, Fliigel (1968) discussed in detail the name Cryptophyllum C arr. to be fa-
2d before Pentaphyllum de K on. because of its better known type-species.
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Excellent coral-goniatite (or ammonite) associations have been descri-
bed by Ruzhencev, Sarytcheva et al. (1965) and Ilina (1965) which come
from the Upper Permian and Lower Triassic of Transcaucasus (Dzhulfa
and Induan Stages). Species are abundant in all goniatite faunas, and in
the beds of the Lower Triassic ribbed ammonites are common. Coral faunas
consist exclusively of various species of Plerophyllum (including Pentaphyl-
lum-Cryptophyllum) and Pleramplexus. The similarity to the Arruz fauna
is twofold. The faunas resemble one another, and the petrographic character
of the fossiliferous beds is remarkably alike (i. e. nodular marls and limesto-
nes). In the case of the Dzhulfa Stage the faunas are typical polycoelian-
goniatite (or ammonite) associations with- abundant species.

Results. 1. The Spanish and Turkish coral-goniatite associations con-
tain only corals of Hill's «Cyathaxonia fauna». As a rule the rugose corals
exhibit the following features: They are small (usually not more than 20 mm
in length), they have few septa and tabulae, dissepimentaria are absent.
‘Colonial forms do not occur in the faunas.

2. The composition of the associations varies considerably within the
limits of the «Cyathazonia fauna». The differentiation of associations with
abundant from those with few species is important. Each individual asso-
ciation appears to have its own charasteristic peculiarity.

3. The occurrence of otherwise rare representatives of the Family Po-
lycoeliidae (i. e. Oligophyllum, Plerophyllum, Pentaphyllum (= Cryptophy-
llum), Ufimia, Tachylasma) is a common, and in some cases, a typical
feature of the faunas.
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ACCOIMMAOUU KOPAJJIOB
LOED®AJIONIOTOBLIX CIOEB HCIIAHNHN N TYPIOUHU

. RYIAIbMAH
(Twobunzen)

PE3IOME

Pyrosu n3 cioes, cofep:xamux Oedalonofk, TPOABIAIOT He TOJLKO Goablmoe Mop-
thdJorageckoe CXOACTBO, HO TaKike CONOCTABAMH N0 X acCOOHANHAM. OTO 3aKIIOYCHHE
BHTeKaeT H3 HCCJeJOBAaHMI 11eJ0r0 psfa KOpajJoBHX ¢ayH H3 CJIOEB C rOHHATATAMH Je-
soHa n kapGona KamraGpmiicxnx rop (CesepHas Mchmamms) m feBoHa paiioHa Bocgopa
(Typons).

T'onnaTATH, KOTOpPHIE BCTpedaloTCA BMECTEe C KOpaJaMi, COCTOAT rIaBHHM 06pa3oM
13 HeMHOTHX, HO reorpadigeckd H $annaibHO MIHPOKO PACHPOCTPAHEHHKX BHAOB. TaKike
1 |[KOPAJJIH, BCTPeYAOMAeCs COBMECTHO C HHMH, HMEKT HEeOKUJTaHHO MHOTO MOpQOJOrH-
udCKIIX CXOJCTB. Bcerja IMeoT MecTo CIefyiomme IPA3HAKM: OHN OQMHOYHK, HeGOIBITAX
pdamepos (mo 20 MM B fmameTtpe), AMelOT OpPMY pora HIH KOHYCa H pOCT HX JOBOJBHO
pd4BHOMEPHHIH; OHA MMEIT MaJjioe 9HCJIO cenT. [[HIMa pefJKHe, AMCCeNNMEHTH BCerjga OT-
cyTCcTBYIOT. ByoBoii cocTaB GefeH; IOYTH BCerja 9To NpefcTaBHTeNn ceMmeiicTB Lindstro-
emiidae, Hapsiphyllidae n Polycoeliidae. JononmureabHO MOMKer BCTPETHTBCA ZEnrero-
lasma (HapmcemeiictBo Zaphreutaceae).

CocraB payH pasiidet; H3MeHeIId B acCONNANAAX KOPAJJIoB YKa3HBAIOT I1a CMEHY
damuii. Tuomgasle pasmiana B ¢ayHax MOryT GHTb HOATBEpHJeHH HaiGolee SICHO IpH
CpaBHeHNN BepXHero aMca H HMkHero diidens Mcmammm m Typmuu.

| B mepreamcThXx cloAax BepxHero amca HantaGpniickix rop HapsAAgy ¢ rOHHaTATAMA &
TAHTAKYJIATAMA A3BECTeH AN KOpaJJoB, CeITH KOTOPHX y3JI0BaThe GJaromaps yroJme-
HEAM TpaOeKyJIApHHX cjoeB. JTO Kacaercsd upenCTaBmengii BCeX YKa3aHHHKX CeMeiicTB,
a|take Enterolasma Simps. (=Paterophyllum PocTa); Takme NpH3HAKH [IpH-
ofjperaorcsa, oueBAAHO, KoHBepreHTHO. OcoGeHHOCTh pa3pe3a B HCIAHCKOM BepXHEM 3MCe
xdpanrepuayerca 6aakamii ¢ Taeniocrada. ClIOM Takoro #e Bo3pacta B Typunn, HanpoTHs,
‘0duiee H3BECTKOBHIE, 0e3 6ar1ioK ¢ Taeniocrada, HO TOHHATIHTH OTJINYAOTCA JHIOb He3HATYATEIb-
HO. 3iech HeT Enterolasma 1t CHILHO yMeHbiaerca KommgectBo Polycoeliidae; mpeo6aa-
J410T Syringazon W POACTBEHHEIE eMy PYLO3H, a TaKke Zaphrentoides. Y BcexX BIJOB IIaj-
Kie, 1LJaCcTHHYATHE CeNTH 0e3 y310B. HoMIIeKCH 6GIM3KOro cucTeMaTA9ecKOro COCTaBa
BOTDe'AIOTCA 3aTeM B CPefiHEM JeBoHe Kak B KamraGpuitcknx ropax, Tak m B paitone Boc-
¢$bpa: Bce POPMHI HMEIOT CeNTH C MMIafAKIMH Kpasimit. McnancKnil BepXHAil 1eBOH, rfie 09eHb
HEMHOT0 KOpaJJIoB B (ammax, Cofep:KallliX TOHHATHTH, TaK:Ke He COAEPHAT KOPaJJOB
HfI ¢ KADAHAPOBAHHKIMHA, HH C y3.J0BATHIMH CeNTaMH.

B pAne nedaloNoKoBHX CI0eB HAKHEro KapooHa M HA30B BepXHero Kap6oHa AMeITCA
BHUJH KOpaJlJoOB, CXOJHHE C HIKHe- H CpefHelleBOHCKAMH, NOIOJHATEIbHO IOABIAETCA
Clyathazonia. MOKHO IpeANOJIOKHTH, 9TO ITH BHAH IPENCTaBIAIT CO0OIl ecTeCTBeHHHX
mpTOMKOB GoJlee cTapux $OpM M He JOKHE DAacCMaTpPHBATbCA IPOCTO KaK KOHBEPreHT-
HBle. ITA KOpaJlbl, BO3MOMHO, SABIAIOTCH JKUTeNAMA Gosee TayGOKOro Mops ¢ OYeHb
MpJIOIT 9BOJIOTHBHOIL CKOPOCTHIO.. BHOTON, HaceleHHHIT AMA, BEePOATHO, B JeBOHe H Kap-
6§He, a BO3MOKHO TaKe I B IIepMi, UOJABeprcA TOJbKO OdYeHb He3HATHTEJbHHEM
ugrMeHeHAsAM. Ha 3TOM OCHOBAHAM K TOMY jKe THIIY ¢ GOJBIIOI BEPOSTHOCTHIO MOTYT OHITH
OTHECeHH paHHeIleDMCKHe pYros3n Ypala, onmcanHue B 1928 r. ComkmnHOII.

0 KAMEHHOYIOJIbHBIX KOJIOHHMAJIBHBIX PYI'03AX
IOJKHOI'O CKJIOHA BOPOHE;KCKOII AHTERJIN3bI

T. A. Kosbipesa
(Hdoneyr)

KaMeBHOYroabHEIE OTIOKEHHUS IOIKHOIO CKJIOHA DBopoHekckoit aHTe-
RIM3H, N3yUeHHEIe Ha Teppuropuu Bopomeskckoii, Bexropoackoit, Bopomu-
mosrpajckoil u PoctoBekoit obmacreil, xapakrepuaywrca cnenuduaasmMu da-

aapHO-majeoreorpadudeckuMu ocoberHocTAME. [IpoMe:xyToumoe mx moJo-
eHue Me:kaAy MoOuabEEM J[HenpoBcko-/[oBenkuM mporuGoMm ¢ ora 4 CpaBHU-
TEIbHO YCTOHYMBOI IEHTPaibHOH d9acThlo Pycckoit mmatdopMsr ¢ ceBepa,
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a riaBHoe — mpeoOiajanne KapOOHATHOU CEIMMEHTAIMH C CEepefHHB BI3E
a0 mosaHebamkupckoro Beka, mospoin B. H. Tuxomy (1941) Boimenuts
oco0Oblif, Ha3BaHHBII UM BOPOHEKCKHM, TUm Kapbona. OTcyTcTBHE 3HAYA-
TeJbHBIX MepephiBOB B KapOOHATHOM paspese H CTAaOHIBHOCTH SHHKOHTHHCH-
TAJIbHOTO MOPCKOTO peKIMa Co03fadu 3aech 0JaronpHATHBIE YCJIOBHA MJIs
pPasBUTHsI KOJOHHAJIbHHIX PYro3. #

EnuncrBennoit Monorpadumeii, NOCBAMEHHO# KOJOHHAJIbHBIM pYyrosaM
Beelt Pycckoit miardopmsl, asaserca pabora T. A. JoGpoawGosoit (1958),
B KOTOpoil omicaHa He0oJbIIasg KOJJIEKIHs H3 BOPOHEKCKOro KapboHa.
Wsyuenne kepHa cKBajkimH, OpoOYpCHHBIX Ha Teppuropuun BoporemkcKoi
AHTEKJN3bl, II03BOJIHJIO MHE CO0paTh KOJUJIEKIHI0 KOJOHHAJILHBIX pPYIros,
cocroamyo 6Gomaee uwem u3 700 Koaomumii, ortHOocsmuxcsa K 70 Bumam
11 pomos.

B ucropun KoJoHHAJBHBIX KOPAJJIOB BOPOHE;KCKoro kapboHa HaMeua-
I0TCS [Ba KPYNHBIX 9Tama — paHHe- H CpeJHeKaMeHHOYToJbHBIH. B mpe;e-
Jax TepBOTO 3Tala IPOCHEKHBAIOTCS TpH (asbl IBOMIOIMH, BTOPOTO — JBE,
SIBJSIIOIIIECST OCHOBOM MpPH BBHIEJEHHH CTPATATpadUUeCKUX KOMILJIEKCOB.

B typHeiickoM Beke H B paHHEM BH3e KOJOHHAJbHbBE pPYTo3bl HEe BCTpe-
9eHbl. XOTs BH3elcKas TpaHCTpeccHs IIpeKpamala oOHIbHBIH IPHBHOC Tep-
purennoro Marepuaja (Tuxwmii, 1941), Bce ske B HaYaJbHBIA ee MEPHON YCJO-
BHS JIJISI CYIECTBOBAHIS KOJOHHAJBHBIX PYyro3 B BOPOHE;KCKoM KapboHne ocra-
Bajuch ABHO HeOmarompusaTHbiMU. (B cocegunx Oacceitnax — JomenmkoM u
ITogMocKOBHOM — Kopasasl B 9TO BpeMs ObLIH TpeACTABIEHB IIHPOKO.)
HauGosnee HebGaarompmATHHIM (aKTopoM Ha I0KHOM CKJIoHe BopoHeskcKoit
AHTEKJH3H, 0YeBHAHO, OblIa ciaabass MUPKYJIANUSA BOALL, 9TO CIOCOOCTBOBAJIO
BO3HAKHOBEHHI0O BOCCTAHOBHTEJIHHOTO peskiMa. ENUHNYHEIE ¢ IPOCTO OpTaHH-
B0BAHHBIM CKeJEeTOM KOJOHHAJbHbIE KOPAJJIbl BCTPEYAIOTCS PEIKO.

Nrak, mepBas ¢dasa paHHEKaMeHHOYTOJbHOTO 9Talla OXBAThIBAeT CpelrHe-
Buseiickoe BpeMsi. OHa XapakTepusyeTcs HOsBIeHHeM mpexctaBurteieit Litho-
strotion: L. junceum tenuicolumellata D obr ., L. junceum intermedium
Thomson, L. caespitosum (Martin), L. columellata columellata
Dobr.

B mosgmeMm Buse Hawasoch mHTeHcuBHoe mporubanue Jomemkoro Gac-
ceitna. Ha Teppuropun rskHoro cKiIoHa BopoHeskcKoil aHTEKIN3BI MOpPCKOil
peKHM OTJIMYAJICA MIHHMAJbHBIM TNPHBHOCOM TEPPUreHHOTO MaTepHaJa.
B Tteuenne nmosgHeBH3eiicKOro I paHHEHAMIOPCKOTO BPEMEHH DPEXMM OCTABaJCs
cXomnabIM: 6acceilH GBI OTKPBITHIM 3IIHKOHTHHEHTAJIbHBIM, BEPOATHO, JOBOJBLHO
CIIOKOMHBIM, MMOCKOJIbKY BCE OCTATKI KOJOHUI HaliJIeHbl HA MecTe HX OOHTaHIA.
TonbKo B OCHOBaHHH KYJHKOBCKOTO TOPH30HTA TOJIAa MOMIHOCTHIO 10 8 M
C TMEepeoTIOKeHHBIMI TEePEeMSTHIMH PYT0o3aMH CBHJETEILCTBYET O CYMECTBO-
BaHUHM TNPHIOHHBIX TeUeHHil, BO3MOKHO, JoKadbHbIX. CraGHIbHOCTH peKuMa
cmoco0CTBOBAJIA TMPOLBETAHUIO Psila KOJIOHHAJBHBIX pyros, kKotopbie B llog-
MOCKOBHOM OacceiiHe K 3TOMY BPEMEHH YsKe BBIMEpJIH.

Bropas ¢asa panHekaMeHHOYTOJBHHOrO 3Tama GOpMHpOBaHHS HOBOOEIb-
CKOTO H KYJHROBCKOTO TOPH30HTOB XapaKTepH3yeTcsi 3HAYHTEJILHBIM yBe-
JUYeHIeM KOJIIYeCTBa I pasHoo0pasus KOPaJlJOB ¢ yCJIOKHEHIIEM HX CKeJeTa.
[MossBunnesr m mocTuram MakcumyMa passurtas Lonsdaleia papillata E d w .
et Haime, L. similis Dobr. L. rareseptata D obr., L. duplicata
(Mart.), L. modesta Dobr., L. percrassa Dobr. L. lativesiculosa
Dobr., L. tichyi D o b r. Muorouucaennn Lithostrotion rossicum St uc k.,
L. irregulare Phill., L. scoticum Hill, Corwenia vaga Smi th et
Ryder.

Tperss ¢asa oTHOCHTCS K paHHEMY HAMIOPY H XapaKTepH3yeTCs MAa.Tb-
HEMIINM pasBUTHEM KOJOHHAJbHBIX pyros. Hapsgy ¢ ykasamHbIMH, mpo-
JTOJKABIOINMH B OOJBIIMHCTBE CYIMECTBOBATH I B paHHEM HaMiope, MOSABHIICH
7 craau oberanbl Aulina rotiformis S m i t h, mocTuran makcumyma Lithostro-
tion asiatica Y abe et Hayasaka, L curcatum Y 1, L. volkovae
Dobr., L. proliferum (Thom. et Nich.), Corwenia ex gr. verneuili
s
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(S t uc k.), Lonsdaleia multiseptata D ob r., L. ornata D ob r., L. tenuico-
lumnata Dobr., L elegans Dobr., L. arctica Gorsky.

OrcyTcTBie 3HAEMHYHBIX (OPM CBIJIETENHCTBYET O HECOMHEHHOW Mir-
pauun Kopamios ¢ ceBepa (MockoBckasi cuuekmusa) u fora ([lomemkuii Gac-
CeifH), rae B YCJIOBHAX perpeccii cosjfajach MeHee OJarompusATHas I
KOpawioB obcraHoBka. Tummuno «oskHbIey GopMber — Lithostrotion curvatum,
L. asiatica, Aulina rotiformis (Bacumox, 1960) u «cesepusie» — Lithostrotion
valkavae, L. proliferum (JoGpoaioGosa, 1958) u mourn Bce MHOrOYMCJICHHbIE
upeneraButenn Lonsdaleia. B aTHx Mecrax mepedicieHHBIE KOPAJIbl BCTpe-
4aTcsa B 0ojiee HH3KHX TOPH30HTAX.

a4 paHHEKaMEHHOYTOJHHOM 3Tale KOMILIEKC KOJOHHAJIBHBIX KOPAJJIOB
BOpoOHe;kcKoro kapOoHa oOHapys;knBaeT HanOoJbIee CXOACTBO C TaKOBLIM
céBepo-3anagHoro Kpeiia MOCKOBCKOM CHHEKJHN3BI, YTO MOJYePKIBAETCS Bi-
JOBEIM cocTaBOM u XapakrtepoM pasButusi Lonsdaleia. OueBnjgHO, 0CHOBHOUI
nyThH Murpanun gayHsl TPOXOMIJI B 9TO BpeMs C OTa CHHEKJIH3B O HOBpe-
MEHHO Ha ee ceBepo-3amajl H K H0KHOMY CKJIOHY BOpOHEKCKON aHTeKJH3bI,
HmwiueraMiopcKne OTJIOKeHHsI BOPOHEKCKOro KapOoHa ¢ XapaKTepHBIM po-

n n

oM |Aulina woppemupytorcss ¢ 3oHamu Ciap — Cya Jomeuxoro Gacceiina.
B! IlogmockoBHOM 6Gacceiine mpeactaButesn poma Aulina He BCTpedeHHI.

fram mpouBeTaHHs KOJNOHHAJBHBIX DPYro3 H IOCTENEHHO HapacTaBIias
B paHHeM KapOoHe TpaHCrpecCcHs CMEHILIICh B CpefHeM KapOoHe MeJIeHHOi
pérpeéccueii OacceilHa ¢ HEMOCTOSTHHBIM pEKHMOM. DBamKkmpckoe Mope 3fiech
OTIHHAETCS PEe3KUM 00eIHEHHEeM KOpaJjlIoB, XOTA Mo cpaBHeHHI ¢ JloHenkuM
GdcceitHoM oHO Obl10 Gosee umcThIM 1 rayGokoBoaubiM. Cokpamenie Gacceiina,
BEPOATHO, OTTECHHJIO BRKMBIINE Ipynnnl ¢aynsl B Oojee raybokue ydacTki,
910 WpHBEJO K o0e[HEHNIO KaK BH/[OBOTO COCTaBa, TaK M KOJHYECTRA PYro3,
H| K |pEe3KOMY TMOBBIIMIEHHIO POJII «MECTHHIX» BH/IOB.

[lns1 w3BeCTHAKOR OAamIKHPCKOTrO sipyca I0KHOrO CKJIOHA BopoHeKcKon
aHTeKIN3bl XapaKTepHAa YeTKas PHTMIYHOCTh, BHIPAKAOMAscA B IIEPHOAH=
YECKOM HOBTOPEHIHM OMHHX H TeX ke CTPYKTYPHO-T€HeTHYeCKHX THIIOB, 4TO
HE nhOarofaeTcsd B KapOOHATHON TOJIE BEPXHEBH3EMCKHX H HHKHEHAMIOD-
cKux| ordoskeHnii. B Oamkupckmii BeK, MO-BHHMOMY, 9acTO IPOHCXOJIJIO
niMeHeHne ypoBHs Mopsi. OueHb TyBCTBHTEJNbHBIE K H3MeHUBIIeHcs obcTa-
HOBKP, HeCTaOMIbHOH H HEOJArONPHATHON H3-3a PErpeccHu Mopsi, KOJOHHAb-
HEI¢ KOpaJlJbl 9BOJIOMHOHHPOBAJIN II0 IIyTH ynpomeHus ckejera. CremeHbio
MOpJl0JIOrYeCKOTO COBEpIIeHCTBA OAMIKIMPCKHX KOpaJJIOB SBJsJIAch IpoCTast
CTpYKTypa u He0GoJbIlie pasMepsl KOPAaJJIHTOB. JTO, BHAHMO, BBI3BAHO IIpPU-
cocobaenneM K 0Oojiee mMacCUBHOMY o0pasy »KH3HIH.

Pannefamkupckuii 21am  pasBHTHA XapaKTepHayeTcsa mpeobiajaHnem
Dorlodotia, Lytvophyllum, Thysanophyllum, mnpencraBuTeneii ceMeiicTa
Durhaminidae. llosamebamkupckuii 3ram, COOTBeTCTBYIONUH  depeMIIaH-
CKOMY BpeMeHH, oOTJmdaercs mpucyrtcrBueM Diphyphyllum co CIOKHHIME
aanmavin i Petalazis. Ha ocHOBaHHN H3yYeHHs HCTODHH pPasBHTHA KaMCHHO-
YTOMBHBIX KOJOHHAJNbHHIX KOPAJJIOB I0JKHOTO CKJI0oHA Boponeskckoil axTe-
KJndsl MOKHO CJeJaTh CJEeYIOmie BBIBOJBL:

i) mupokas TpaHcrpeccus NIpuBHOCHJIA $ayHy H3 COCEIHHX pPErHoHOB;:
MesKpernoHajlbHas KOpPpeldsAnHs II0 KOJOHHAJNBHBIM pyrosaM 0e3 ydeTa CMe-
MEeHHsT PYKOBOAAMUX KOMIUIEKCOB BO BpPeMEHH H IIPOCTPAHCTBE He HAaJesKHa;
2) perpeccun cmocoGCTBOBAJH PAa3BHTHIO «MeCTHHIX» ¢opM — cTpaTurpadi-
9ecKAasA KOppeJAlus [OIyCTHMa B MpefeJaX TOJLKO eJuHoro Oacceiina;
3) o0mHOCTL KOMIIGKCOB pPYro3 oIlpejeisercs He reorpafudeckoin Oui-
30cThI0 OacceilHOB, a OJIB0CTHI0 TEKTOHHYECKHX, AIlHAJbHBIX YCJIOBHH, KO-
agormeit u 1. A Tak, KopaJuioBbIfi KOMILIEKC BOPOHEKCKOro kKapOona Ooiee
OMH30K KOMILIEKCY ceBepo-samaga MoCKOBCKOH cuHekjn3sl, ueM J[oHEmKoro
facceiiHa; 4) mpH MeKPErHOHAJIBLHON KOPPENSIHH Pa3pesoB BasKHO YUIThI-
BATb He TOJbKO 0JHOBPEMEHHOCTh PasBHTHA H MHTpaumio gayHs:, HO 1 BHOOp
«OTIOPHBIX TAaKCOHOB». Hampumep, Impi KOppeJsuii BepXHEro Bi3e BOPOHEK-
ckorp kap6oHa nm MoCKOBCKOH CHHEKJIN3B OYeHb BayKHbHI MHOTOYHCJICHHBIE
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Bugsl Lonsdaleia, Torga Kak B cilydae HIJKHEro HaMiopa TOro jKe paiioHa
m Jlomemkoro OacceilHa NepBOCTeeHHOE 3HAYCHHE HMEKIOT IIPeACTABHTEIN
Aulina. Pon Lithotsrotion mpecTaBaseT OTHHAKOBHI HHTEepeC IpH Koppeas-
oua BhleyKasaHHHX pernoHOB, a Corwenia u Diphyphyllum =He wurpaior
CYMEeCTBeHHON poad B 3TOM OTHOmEHHWH, O) OauIKAPCKHE KOPAJJIH BOPOHEK-
cxoro Kap0oHa pasBHBAAHCHh IO OYyTH YIPOIMEHHSI CKeJera.
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CARBONIFEROUS COLONIAL RUGOSE CORALS
OF THE SOUTHERN FLANR
OF VORONEZH GEOANTICLINE

T. A. KOSYREVA
(Donetsk)
SUMMARY

The first colonial rugose corals appeared in Middle Viseéan on the southern flank
of the Voronezh geoanticline and were represented by Lithostrotion only.
i The latest Viséan and Early Namurien were characterized by pure carbonate sedi-
-ments. Coralswithaxialstructres, among colonial rugosa dominated. The group of rugose
collected for study includes Lonsdaleia, Lithostrotion, Corwenia, Aulina and Diphyphyllum.

Rugose coral faunas of Bashkirian are poor in variaty and numbers of individuals.
‘They consist of colonial forms with simpler skeleton: Lytvophyllum, Diphyphyllum, Pe-
talazis, Dorlodotia and Thysanophyllum.

LOWER CARBONIFEROUS
TETRACORAL FAUNA IN POLAND

J. Fedorowski
(Poznan)

The Carboniferous sediments were wide extended in Poland. They stretch
in a wide strip from SE towards NW, covering nearly the whole country, ex-
cept the north-eastern part, the Central Carpathians and the bigger part of the
Sudetes. These sediments, however, come to the surface in some regional
units only, in the southern part of the country. In the North and in the East
they were discovered by means of deep test borings, which in Pommerania
'sometimes go down beyond 5000 m. The Tetracoral fauna appears in Poland
only in the Lower Carboniferous and Namurian «A». The sediments and the
regroupments of sea-worthy sediments with tetracorals do not appear on the
surface and thus will not be discussed here.

The Lower Carboniferous sediments with the coral fauna are known in
Poland from the following regional units (fig. 1): the Sudetes, Silesian-
Cracow Anticlinorium, The Holy Cross Mountains, Lublin Coal Measure and
Pommerania. The Coraliferous Namurian «A» sediments have, that far, been
found only in Silesian-Cracow Anticlinorium and Lublin Coal Measure. The
dominating facies in all the mentioned units is the culm facies in its different
variations. At least those are terrigenous sediments with limestone overlayers,
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Fig. 1. Sketch map of Poland with indications of regions, from which
tetracorals are presently known.

inclusions or lenticles. As a matter of fact, the limestone facies was domina-
ting only in the East part of the Silesian-Cracow Anticlinorium, in the neigh-
bourhood of Debnik village, probably continuously from the Givetian to the
Upper Viséan. A large limestone lenticle with very rich fauna appears also
in 'the Upper Viséan in the Holy Cross Mountains, near Galezice village.

Sudetes. The Lower Carboniferous sediments are known here from the
following geological units: Middle Sudetic Trough, the Owl Mountains, the
Bardzkie Mountains and the East Sudetes. In all these units the mudstony-
isandy sediments of the shallow-neritic sphere dominate. Numerous stratigra-
phic blanks appear in them, together with a considerable lateral changeabi-
lity, proving the great mobility of the bottom of the sea, connected most pro-
dably with the activity of the orogenetic movements of the early Sudetic
phase. The tetracoral fauna has, that far, been only found in the Upper Vi-
sédn sediments, on the Pre-Cambrian frame of the Owl Mountains floe, near
ithe villages Sokolec, Jugow, Hamionki; in the Bardzkie Mountains, close to
Czerwienczyce village, and in the neighbourhood of Walbrzych in the region
of the Middle Sudetic Trough. The dominating type of the sediments in the
-above mentioned places, in that period, are argillites and graywacke-shales
'with thin limestone or sometimes marly lenticles. In some places the regroup-
ments of conglomerates and graywackes appear. Among the argillites there
«can sometimes be found the calcium carbonate concentrations impregnating
the shales without any definite boundary. In these calcium concentration
ithé richest fauna, not always coral, is collected. The age of the sediments was
-assigned basing on Goniatites crenistria, Gigantoproductus giganteus and the
lassemblage of tetracorals on Goa=D,. Above this level, as well as beneath
fit, tetracorals have not yet been found in the Sudetes. A part of the coral
-'fal.hna has already been discussed (Hunth, 1869; Schindewolf, 1941, 1942;
'Fedorowski, 1971), the other, part has only been marked. The appearance of
reertain number of new species from family Hapsiphyllidae and superfamily
Polycoeliicae was aslo noticed.

171



\\\\\\\\' \
.......... \\\\\ \\\\ T
....... \ \\\\ \\\\\\\ > CZ% L ..,1 3 |
SR i
e ,:-\}\.-\‘\1\1&"';"1 ;—Tfa;iki |l_
11“ 'i 1 11 { \.\\’\-J.Jlsmnnr_b;.a,fmm.cI, |

| Stomniki

amm WICE /" \ M

;/
7
7

Fig. 2 Facies and sedimentation zones of the Viséan in the southern
part of the Silesian—Cracow Anticlinorium (after Bojkowski, K. and
Bukowy, S., 1966).

1 — Flysh type of sedimentation; 2 — hemipelagic type of sedimentation;
3 — epicontinental-sea sedimentation; 4 — sedimentation}of the reef—like type;
5 — pelagic type of sedimentation; 6 — limestone—TF1ysh type of sedimentation.
I—V — zones of sedimentation: Silesia—Moravian intrageosyncline (I zone of
sedimentation); Katowice—Debnik intrageoanticline: II — Katowice—Bielsko
zone of sedimentation; I11 — Debnik—Siewierz zone of sedimentation; Wozniki—
Slomniki intrageosyncline: IV — Wieliczka—Wozniki zone of sedimentation,
— Slomniki—Wolbrom zone of sedimentation.

List of the coral fauna determined from the Sudetes

Tetrecorallz: Aulophyllum fungites (Flemin g), Bothrophyllum ar-
chiaci (M. - E. & H.), «Campophyllum» compressum L udwig (by Kunth,
1869), Carcinophyllum vaughani S alée, Clisiophyllum keyserlingi M' C oy,
Clisiophyllum delicatum nanum Fed orows ki, Cryptophyllum hiberni-
cum Carruthers, Dibunophyllum bipartitum bipartitum (M’ C o y),
Dibunophyllum bipartitum konincki (M. - E. & H.), Diphyphyllum latescpta-
tum M’ C oy, Diphyphyllum irregulare K un t h, Fasciculophyllum bower-
banki (M. - E. & H.), Fasciculophyllum omaliusi (M. - E. & H.), Konincko-
phyllum magnifium Thomson & Nicholson, Lophophyllum leon-
todon K un t h, Lophophyllum confertum K un t h, Lithostrotion caespitosum
(M artin), Lithostrotion decipiens (M’ C oy), Lithostrotion junceum (F 1 e-
m in g), Lithostrotion martini M. - E. & H., Lithostrotion mccoyanum M. - E.
& H., Lithostrotion pauciradiale M' C o'y, Lithostrotion volkovae D o b r o-
ljubova, Palaecosmilia murchisoni (M. - E. & H.), Palastraea regia
(Phillips), Rotiphylluni rushianum (V augh an), Slimoniphyllum-
slimonianum (T h o mson), Plerophyllum (Ufimia) infracarbonicum Schin-
dewolf.

Heterocorallia: Heterophyllia grandis M’ C oy, Heterophyllia parva:
Schindewolf, Hezxaphyllia marginata (Fleming), Hezaphyllia
mirabilis (D unc an).

Silesian Cracow Anticlinorium. This region is the biggest, the most
fully developed and the best examined as far as geology is concerned, region
of appearance of the Carboniferous formations in Poland. The good knowledge-
of geology comes here from the considerable number of outcrops of nearly all
the horizons of the Carboniferous period, and, first of all, from the fact that-
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the| Upper Silesia Coal Measure belongs to this regional unit which constitu-
tes the economic reason for particularly detailed examination. Silesian-Cra-
¢ow Anticlinorium is, at the same time, the unit with exceptionally differen-
tiated facial development, lately described by Bojkowski and Bukowy (1966).
The authors distinguish 5 sedimentational spheres with SE—NW direction,
bent in a form of bow in the farthest South direction. This way, between the
West Beskid of the Carpathians and the Eastern Sudetes, the Polish Carboni-
fergus sea was connected with the Carboniferous sea of Moravia. The basic
type of the sediments in the bigger part of Anticlinorium constitute terrige-
bous sediments, starting with the argillitic sediments of the deep-neritic zone,
thrpugh the mudstony-sandy ones to the limestone sediments of the shallow-
neritic zone. This change in the type of the sediments can be observed from
Moravia — Silesia region in the West, towards the region of Debnik village
(NW from Cracow) in the East, where on so called Debnik ridge the constant
¢al¢ium-marly sedimentation takes place nearly till the end of the Viséan.
he¢ disintegration of the facies was shown in the fig. 2.
| There is available only one published description of the tetracoral fauna
of Pilesian-Cracow Anticlinorium region, this is the work of Schindewolf
19,2) about the Lower Namurian tetracorals from the Upper Silesia Coal
e@sure. The author had described the following species: Fasciculophyllum
tritusSchindewolf, F.repressum Schindewolf, F. simplexSchin-
d e’w ol f, Claviphyllum magnificum Schindewolf, C. pauperculum
Schindewolf, Antiphyllum inopinatum Schindewolf, Plero-
Phyllum (Ufimia) schwarzbachi Schindew ol f, Pentaphyllum (Tachy-
lasima) silesiacum Schindewolf The knowledge of the coral fauna of
the Anticlinorium region is, however, more profound. This concerns the coral-
lites of the sedimentation zone of Debnik, in particular. The author has a
¢ollection (which is still in the state of completing) of tetracorals, over 3
thousand specimens, gathered from nearly the whole profile of the Lower
Canboniferous. Apart from tetracorals among Coclenterata there also appear
ulfe numerous Tabulata, and in the Lowest Tournaisian also biohermal
ptromatoporoidea.

A part of simplified Carboniferous profile by Debnik ridge:
Go y l Hiatus

Ge a, B Foraminiferoid and marly limestones, in upper part with
argillite intercalations and with Gigantoproductus giganteus, G.
latissimus, Dibunophyllum bipartitum bipartifum and many lit-
hostrotionids

Light limestones sometimes oolitic with Procluctus hemisphae-
Be ricus and Stratifera striata

The body—colour, often pseudooolilic limestones with P li-
catifera humerosa

Bituminous limestones with flints and Caninia cornucopiae
or Cyathoclisia tabernaculum in separate horizons

Pe
Dark-gray or brown limestones with Keyserlingophyllum

Ga Light-gray limestones with Fusella tornacensis, lateral with bio-
hermal stromatoporoids.

Lacking in the profile of Debnik the link of the Upper Viséan Goy can be fo-
und, in the close neighbourhood of this region, in Orlej, where among the
dark slates the representatives of limestones appear with rich fauna of minute
Brachiopoda, Mollusca, Stromatoporoidea and Tetracoralla.

]C'l’etracorals appear in all the geological horizons mentioned in the profile

and in some of them they are very common and comparatively varied. In To-
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urnaisian there had already been marked Caninia cornucopiae, Caninia (sensu
lato) patula, Siphonophyllia cylindrica, Cyathoclisia tabernaculum. Apart
from that the appearance of the following genera had been noticed: Stelecho-
phyllum (in the lowest Tournaisian together with Stromatoporoidea), Keyser-
lingophyllum, Amplexocarinia, Amplezxizaphrentis, Plerophyllum and several
new genera of solitary corals. In the Viséan some species from the genus Lithost-
rotion are common, as f. ex. L. basaltiforme, L. caespitosum, L. pauciradiale, L.
junceum. Among the colonial forms the lack of Lonsdaleia and D iphyphyllum
representatives is worth noticing, particularly the lack of the last mentioned
genus, which is very common in other regions of Poland. From among the soli-
tary corals tlie ones to be mentioned below were marked: Dibunophyllum bipar-
titum bipartitum, D. b. konincki, D. percrassum, Clisiophyllum keyserlingi,
Koninckophyllum magnificum, Palaeosmilia murchisoni and the representa-
tives of the genera A rachnolasma, Bothrophyllum, Caninia (sensu lato), Konin-
ckophyllum, Spirophyllum and others. The sequence of the coral faunas can
be noticed in the separate geological horizons. For some of them it might he
probably possible to establish the leading forms from among the tetracorals.
Such a form is already Cyathoclisia tabernaculum, known from the whole re-
gion of Debnik and appearing always in the same geological horizon.

Holy Cross Mountains. Only the sediments of the Lower Carboniferous
appear here, much varied facially, with numerous sedimentational breaks in
some regions. This paper doesnotdeal with detailed analysis of the stratigra-
phy, since the tetracorals had that far been found in one place only, in the
sediments of the Upper Viséan. Generally in the region of the Holy Cross Mo-
untains the terrigenous formations prevail decidedly. In the Tournaisian ar-
gillite and marly shales become more siliceous, more seldom are met marls and
limestones or radiolarites and hornstones. Comparatively rich fauna of dif-
ferent animal groups is known from these formations, unfortunately the corals
have not been found yet. The Middle and Lower Viséan is mostly represented
by argillite, mudstones and tuffs and not adequately documented palaeon-
tologically. The full documentation can be found not earlier than in the Up-
per Viséan, till the end of this horizon. The argillite and sandy sediments pre-
vail, only in the neighbourhood of Galezice village a big lenticle is formed
of organo-detritic limestone, about 50 meters thick, preserved in isolated frag-
ments with the unknown lateral extension. This lenticle probably laterally
changes into terrigenous deposits, since in one of the test borings near the
Rykoszyn village the regroupment of organodetritic limestone with slates
had been found. The main component of the limestone found near Galezice
isconstituted by the segments of crinoids stems, which appear rock-forming.
Apart from that, tetracorals and brachiopods are abundant also. Less nume-
rous are: Tabulata, Gastropoda, Pelecypoda, Trilobita, Goniatitina, Fora-
minifera and Algae. Over 90 species and subspecies of Tetracoralla, chara-
cterized as an assemblage, of the Uppermost Viséan, have been discovered in
this limestone. Over 70 species and subspecies of that number were described
(Fedorowski, 1970, 1971). In the rest 2 thousand specimens of the collection,
the representatives of the following families were found: Cyathopsidae (sensu
lato), Bothrophyllidae, Palaeosmilidae, Hapsiphyllidae, Amplexocariniidae,
Metriopbyllidae, Lonsdaleidae, Lithostrotionidae, as well as the superfamily
Polycoeliicae and Heterocorallia.

The Lublin Co»1 Mevsure. The exploration of that region started before
the Second World War by Professor J. Samsonowicz, have been successfully
continued after the war. The tetracorals were found there only a few years ago.
They appear in the Upper Viséan and Namurian «A». The simplified profile
of these horizons, known owing to the deep test borings exclusively, looks as
follows (according to Cebulak and Porzycki, 1966): Namurian «A» — Dark-
grey mudstones and claystones with flora, often carbonated with marine fauna.
Grey sandstones with limestone intercalations containing corals, brachiopods,
gastropods and pelecypods.
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Carbonate claystones and coals; Viséan — Grey limestones with the irre-
gularly broken line, having rich fauna of brachiopods, corals, gastropods
and \goniatids. Mudstones and claystones with flora; often met insertions with
the |sea-fauna.

Only one description of the corals of this region has appeared till the
present moment, in this description the author (Fedorowski, 1968) gave ac-
count of 10 Upper Viséan species from some test borings. The Viséan corals
from other test borings which were done quite recently, and the Namurian
corals found lately, have not yet been described. In the Namurian they usual-
long to family Hapsiphyllidae and the superfamily Polycoeliicae, bat

ell as Cyathopsidae (sensu lato) and Aulophyllidae.
Pommerania. The Tetracoralla of the Pommerania Carboniferous are
leéast known. It results from the fact that the Carboniferous sediments occur
very| deep here, sometimes even below 4000 m. and before the deep test bo-
rings were started, no one considered theoretically the possibility of appearan-
ce of the Carboniferous in this place of the Baltic Shield frame. This rather
aF expected discovery of the Carboniferous in the neighbourhood of Choj-
nice| city was made only a few years ago during the borings searching of the
minéral oil. There are still no precise geological and facial descriptions of
the region. It is known from the preparatory data that the terrigenous facies
of the shallow sea with many intercalations of dark limestones and marls
dominate here. One of the most interesting tetracoral species marked from
this |i region is so called «Cyathophyllum» aquisgranense F rec h, the
leading form for the Etreoungt zone. From among Tournaisian species the
fu‘llaL'ing ones were recongized: Amplexizaphrentis paralella, Claviphyllum
erucd, Sychnoelasma konincki, Caninia cornucopiae, Caninia (sensu lato) lan-
ceolata, Caninia (sensu lato) dorlodoti, Cyathoclisia modavensis, Cyathazonia
corny and some new species from the genera Amplexizaphrentis, Amplezoca-
rinial or Gorizdronia and others. It ts possible to expect the appearance of the
Viséan tetracorals here, since the Viséan is formed in the similar to Tournai-
sian |facies.
The systematic description of the tetracoral fauna in Poland gave the
basis for the completement of the actual information on the geographic sprea-
ding of coral faunas in the Carboniferous, their ecological needs, the develop-
menti of their ontogeny and phylogenetic relations among some groups of
corals, their microstructure and significance for systematics.
alaeogeography. In the Early Cardoniferous the territory of Poland
was tovered with the facially varied sea, limited to some shields and crystal-
line blocks. The marginal elements of the East-European Platform and the
Baltic Shicld were extended from the south-east towards the north-west and
are limited to the block of the Sudetes in the west, to the Pre-Carpathian
crystalline block in the South and to some clements of the Scythian Ridge
in| the last. 1t is obvious that between those blocks there were spaces through
which the sea covering the territory of Poland could easily communicate with
the séas of the eastern and western Europe. That was the territory of the East
Sudeles, the wide open space between the West Sudetes and the Baltic Shield
toget{er with the region of recent Lublin Coal Measure and probadly Sub-

Carpathians region.

As it can be seen the territory of Poland was constituted in that time as
if a 1eaky fishing net through which most of the wayfaring East or West Eu-
ropean fauna had to pass. The ecological situation in that net must have been
rather various. The culm facies in very wide sense of the term was domina-
ting. |The unusual number of terrigenous formations characterizing nearly
all the bathometric sea areas was discovered. The great mobility of the sea
bottom, caused by the orogenetic activity of the early Sudetic phase, brought
abbuj the facial changes, occuring on most of the territory in a very rapid se-
quende. Only the Cracow region remained comparatively stable throughout
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this period. The geographic-facial relations, perfunctorily discussed above,
make it possible to state that the territory of Poland was in the Lower Carbo-
niferous in a particular situation. 1. It gave way to one of the main trends of
the fauna migration and at the same time, owing to the specific arrangement
of the facies, it was the impassable threshold for some species and genera,
which just there found the border line of their geographic range (Fedorowski,
1971). 2. Great facial differentiation of numerous mingled migrating tetra-
coral faunas and simultaneously some kind of geographic isolation, caused by
the appearance of a few land blocks round the Polish Carboniferous seas,
created the favourable conditions for the intra-specific changeability and su-
bsequently for the speciation. 3. The species best adapted to long distance
wandering, most probably having the larvae outliving the longest time and
the adaptable plasticity, connect Poland with very distant regions of the
world as for example the Novaya Zemlya or China.

The relationship of the coral faunas of very distant regions is a characte-
ristic feature particularly for the Upper Viséan. The cosmopolitan appearance
of most of the genera and some of the species is the sufficient premiss to state
that all the border lines of the zoogeographic provinces became then oblite-
rated. Nearly all the tetracoral fauna of that period may be considered cosmo-
politan, although, that is obvious, there exist groups of genera which are
characteristic of some regions of the world only, as well as, endemic genera
-and species. The endemism is connected most probably, as it usually is, with
exceptionally small adaptable plasticity and too hard an adaptation to the
.given environment.

After analysing the specific framework of tetracoral faunas of different
regions and basins it was noted that tetracoral assemblage the most similar
to the Polish Upper Viséan one, can be found in the same period in Great
Britain. Very similar are also the assemblages appearing in the Donets basin
and in the Ural Mountains and slightly less simiiar ones were described from
the Moscow basin. The directions and ways of migration are limited to the
above mentioned sea inlets extending towards east and west. The most im-
portant ones being: the region of the Lublin Coal Measure — east, and a wide
space between the West Sudetes and the Baltic shield — west.

Palaeoecology. The ecological needs of Coelenterata, including the tetra-
coralla were widely discussed and closely studied. The studies were usually
done for the regions having the limestone sediments. It makes the picture of
the real resistance of tetracorals to unfavourable ecological conditions not
full. The fixed schemes, f. ex. Reef-coral Fauna which was to characterize
the limestone sediments, of Cyatharonia fauna performing the same function
for the argillitic sediments, were not always in agreement with the reality.
Basing on the Carboniferous tetracorals of Poland it was possible tostate among
others that:

1. All of the usually separated coral assemblages may live in a very clo-
se neighbourhood in the close-to-the-reefs formations. This kind of transloca-
tion of fauna was established in the organo-detritic limestone in Galesice
village (Holy Cross Mountains). Although Caninia-Clisiophyllum Fauna do-
minates there one can find huge fasciculate colonies of Lithostrotion and Dip-
hyphyllum and the massive Lonsdaleia and Palastraea; close to them there
-can be found a large number of minute corals from Cyathazonia Fauna, in
that number there are also very slight specimens of Hezaphyllia. This fauna
of course, can be found in the secondary layer, but it did not undergo the long-
distance transport; on the contrary, it was thrown out from the neighbouring
ecologically differentiated niches (Fedorowski, 1971).

2. Ttisbelieved that the Reef-coral Fauna, including the well developed
-colonial forms, is characteristic of the environment with the limestone sedi-
mentation, which did not undergo any influence from the land. On the basis
of the ecologic studies in the Sudetes it was stated that the mass development
-of the colonial species both fasciculate and massive may occur in the condi-
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tiops of limestone-terrigenous or even terrigenous sedimantation. In some
of the places here very rich fauna of colonial species can be found, which of-
ten produce large colonies remaining in the close-to-life position in the grey-
tohe slates mixed with calcium carbonate in the binder and even sometimes
ithout this addition. The most exuberant development can be seen in tet-
racprals, not only in the colonial ones; in the mud-sandy sediments supersatu-
rated with calcium carbonate. It forms here, parvticularly near Czerwicriczyce
rillage, quite large clods changing without any visible limit into the terrige-
%0 s sediment. These types of sediments are characteristic of the transitional
rea that is between terrigenous and limestone facies, in which the concent-
ation of the calcium carbonate simplifies the process of its precipitation un-
$er the influence of even such unimportant catalyzers as f. ¢x. the conglome-
ation of living or decayed fauna.
T Taxonomy. Some of the coelenterata from the territory of Poland were
des¢ribed by Schindewolf (1941, 1942) in his monographs on polycoelids and
hetérocorals. The basis for this werk was, however. supplied with the coral
ﬁsm a not only of Polish origin. Dasing exclusively on the Polish tetraco-
alsh were stated the distinctive diagnostic features of superfamily Aulophyl-
licap and subordinated to it families Aulophylliidae, Amygdalophyllidae and
Rozkowskidae (Fedorowski, 1970. 1971). The ontogeny in this family was
accapted as the basic common feature, while the feature to differentiate them
was| found in the structure of the columella.
In the ontogeny, independently from the later development, the bisep-
t«Lll columella is always formed in this superfamily at the beginning of the
ihdilvidual developmeni. It appears from the unit of cardinal and counter
septia. This unit was usually broken at the close of the neanic stage and in the
subfamily Aulophyllinae even at the beginning of that stage. The different
meodifications of columella and the axial structurce are, as it ts quite obvious,
[Tw ‘catures of different taxonomic rank {rom the subspecies (Dibunophyllum
ipdartitum or Dibunophyllum pseudoturbinatum) to the genus. Stable and high
is the taxonomic rank of the microstructure of columella. This as it was sta-
tied,|is the diagnostic feature of the family. On the hasis of the Polish tetraco-
rals|3 structural types of columella characterizing individual families were
stunguished. At the same time, it is known, that there appears a number of
rhoniferous and Permian genera, with the columella or the axial structure
d the dissepimentarium, based exclusivelly on the morphological features
of the ephebic stage can be included into superfamily Aulophyllicac. To
suchl genera belongs Rylstonia {. ex. The ontogenetic davelopment of this
geaits studied by Hudson and Platt (1927) and by the author (no publication)
ig alisolutely different and the author excludes it from the discussed superfa-
i'l. Only the harmonious attuning of thie ontogenetic criterion together
jitht the microstructural and morphogenetical ones may constitute a basis
for taxonomic statements of that group of corals, and of all the others as well.
The structure of the biseptal colimella, characteristic of Aulophyllidae
ahd fthe multiseptal one, which is the feature of the Amygdalophyllidae is
wellllknown for a long time. The type of the columella accepted for the featu-
rti ofta new family Rozkowskidae is not a novelty either. A similar columella
was |already depicted by Hill (1934) for Amygdalophyllum vallum, with a
few words comment in the remarks. It was also described in betail and illu-
stiratecdd by Sutherland (1958) for the genus Fkvasophyllum. Basing on the
Polish specimens one could give that feature a more profound interpretation
fixing its taxonomic rank and the histological development. The author (Fe-
dorowski, 1970) presented, among others, the reconstruction of this type of
columella, as well. It seems necessary, however, to stress in this paper the
difference of this type of columella from the biseptal type. In this last case
the accumulation of the calcium carbonate by the ecloderma of the protube-
rance of the polyp bottom is of the septal character and the microstructure
of the appearing columella is usually fibro-normal or fibro-lamellar. The ta-
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bulae are of course also produced by the ectoderma of the polyp bottom, the-
re can be, however, found, quite evidently marked by the formation of the
calcite crystals, the border line between the tabula and the columella. The
columella of the family Rozkowskidae also has the central area of the septal
type, most of it is, however, occupied by the axial tabellae placed here in a
very close neighbourhood and precipitously raised upwards. It can be found
not only in the microstructure of the columella. It also happens that the spring
of the bottom of the polyp upwards is during the growth so strong that the
bottom gets «unstuck» from the tabellae included into the columella (Fedo-
rowski, 1970, text-figs. 2344, 10). Then a thick ring made of, Joose inthat pla-
ce, axial tabella preserving its normal conical shape, is formed round the
biseptal primary-lamella remaining in the corallite axis. Above, the axial
tabellae are all the time accumulated closely one under another in
the columella.

Apart from the investigations referred to in this paper there are also
studies of other Carboniferous tetracorals appearing in Poland, based mostly
on their onto- and blasto-geny. Those studies are not, however, so advanced
to present any interesting results for the present evaluation.
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PAHHERAMEHHOYTOJIbHBIE
TETPARKOPAJIJIBI IIOJBIIN

E. ®EJOPOBCKH
([Tosnans)

PE3IOME

Kamennoyromapune otiaoxenns B Ilofbmie 3aHAMA0T NIMPOKYIO 110J0CY, IPOCTIPA0-
MYICA ¢ I0T0-BOCTOKA Ha CeBepo-3allaf Il OXBATHIBAIOMYI0 MOYTH BCIO TEPPHTOPIIO CTPAHHL.
Mo Hacrosmero BpeMeHH KOPAJJIE OBUIL HalifleHH TOJABKO B HIZKHEKAMEHHOYTOMBHBIX
OTIOKEeHAAX N 1aMwope «Ay.

HuxnekaMeHHOYTOMBHEE OTIOKenAsA u3BeCcTHH B Cymerax, Cuiescko-Kpakosckom
anTAKaAHopuH, CBeHTOKIHACKAX ropax, JloGanHckoM Gacceifhe m [lomepanmu. Bo Bcex
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THX palioHaX Iipeo0JafaioT pasiIIdHOro pojaa yrienocuble ¢anmi. Masectkoswle danun
angosee HoaHO pa3sliTH B KpakosckoMm paiiome. Losbmas JTIH3a H3BecTHSAKA KaMeHHO-
roJbpHOTO BO3pacTa I3BECTHA TakK:Ke CpeAl YrielOoCHLIX OTJo;KeHHii B CBEHTOKIMMHCKHX
opax, okoJo aep. Haaesxnnie. Terpakopalasl HN3BeCTHB BO BCeX YIOMAHYTHIX palloHax.
y Cypmerax TteTpakopasasl OBUII Halilenbl TOJBKO B TECKOJILKHX MectaX. DBo Bcex
IHX IDYHKTaX BepxHeBu3eiicKnii ropu3oHT ), OB ycTaHOBJICH JIO ronyaTtnTam J opaxio-
opaM. KoMIlieKe KopalJoB, TaK ske Kak 11 YIIOMAHYTRe Bbluie pYyKoBoisnnie GopMmbl, yKa-
BIBA€T HA TOT ke crparnrpadudecknii ropn3onr. Cpejill 1KopaJJoB NpeodaagaioT BIAH
onoB Lithostrotion 1 Diphyphyllum. Menee nmorouncaciuwsl noasnaw Dibunophyllum
ipartitum, OTCYTCTBIIe cpelll KOTOPHIX [)ibunophyllum bipartitum craigianum uplBJe-
aer pImMaHmne. Bcrpeuarnorcs Takke MedKile IpeacrtaBiTedan ceMeiictsa Ilapsiphyllidae
amcemeiictBa Polycoeliicae 1 gpyrux pojio «unatakconmepoii gayusn. Jlo Hacroamero
pemenn 13 Cyzer ObLIO OTIICAaHO I OlpefieeHo 27 BIIOB YeTHIDCXJVUCBBIX I 4 Buja
[eCTIJIYYeBBIX KOPaJJioB.

Hamn6osee 10110 KaMeHHOYTO.IbIble OTJOKeINs TipeacTapieHsl B paiione Crniescko-
‘pakoBckoro aHTHkJInHOpnA. H dromy pafiony OTHOCHTCH BepXIlecH:Ie3cKIii YToJbmblif
acceliH, rje B HaMwope «A» cpefll YIJIeHOCHBIX OTJO/KeHIII YCTAHOBIEHO 1eCKOJIRLKO BRI~
3N ¢ MopcKoit payHoit. UeThipexayderble KOPaJ.bl 113 3THX BKJOUYEHNi] OBLIN TIIA TeNLHO
jpaborans B 1952 r. Uluniesoasgon. IMocaesmitii orucan 8 sugon ponos Fasciculophyl-
tm, Claviphyllum, Tachyelasma, Ufimia wn Antiphyllum.

K 3romy paiioHy ortHocnTCA TakKse It KWpakKOBCKMIi, TJic KapOOHaTHHIE OTJOKEHIIA,
}pOATHO, Pa3BuThl Ge3 repepeiBa OT KHBCTA 10 BepXiiero Bi3e. B3 nekoTophX cTpaTurpa-
09eCKnX TOPN3OHTaX 37ech HaliJeHO MIOKeCTBO MCTHIPEXYUYCBBIX Kopanalon, tabyisr,
B OHorepmMax Tak;ke I CTPOMATONOp.

N3 oraoskennii rypueiickoro sipyca orcioja onpepeieus Caninia cornucopiae, Ca-
‘nia  (sensu lato) patula, Siphonophyllia cylindrica, Cyatheclisia tabernaculum.
POMe 3THX BHAOB 3Jcch :Ke Owlan  Haiifientl Stelechophyllum (co crpomaromno-
IMII B camoii BepxHeli uacrm typue), Keyserlingophyllum, Amplexocarinia, Am-
'exizaphrentis, Plerophyllum, Claviphyllum. I3 Bn3efcknx OTJ0EHIAX BCTPEIAIOTCH
ithostrotion, nanpumep, L. basaltiforme, L. caespitosum, L. pauciradiale, L. junceum.
pencrasnrenn Lonsdaleia n Diphyphyllum, Kak n apyrie KoJjonHajgbHble POJBI, 10 CIX IOP
» BcTpeueHbl. Cpean ONHHOYHBIX Kopajiaon Owuinn onpepnesens! Dibunophyllum biparti-
m bipartitum, ). b. konincki, D. percrassum, Clisiophyllum keyserlingi, Koninckophyllum
agnificum, Palaeosmilia murchisoni, a tax:we Arachnolasma, Bothrophyllum, Caninia
ensu lato), Koninchophyllum, A mplexocarinia w T. 1.

B Caentoriickix ropax, obmnaskaioTcs ¢parmentsl 60.1bIIOIT JITH3B OPraHOreHHO-
JIOMOYIIOr0 113BeCTHAKA. YeThIpexyyvennie KOpalibl 1t 6PaXxuonofgbl TakAke HaXOATCA
‘eChb B MaccoBoM KoJairdecrBe. Menee o6uniunbl TabyasTol. [IoKa orciojla onpeledeno 6o.lee
M 90 BMAOB 11 1TOJBIIOB YeTHIPpEXTYueBBIX KopaJulos, 0oxee 70 13 HIX ViKe JeTajblo
uicanbl. KomiiieKe XapaKrepnayeT camble Bepxn pn3e. Heonmmcanras go cnx rop gacrb
yITEKNM oxBathiBaeT Gomee 2 ThicsY 00pasnon, OTHOCAIUIXCA K CIHEAVIONM TaKco-
;. Cyathopsidae (sensu lato), Bothrophyllidae, Palacosmillidae, Hapsiphyllidae,
mplexocariniidae, Metriophyllidae, Lonsdaleidae, l.ithostrotionidae, Polycoellicae,
eterocoralliu.

B paiione JlobGawnckoro 6accelina Kopadnasl Halilenbl KaK B BepXHeM Bli3e, TAK I
nmamiope «A». | HacTOAIEMY BPCMCHII ONIICAHK JIIb BePXHeBII3eliCcKlle TeTpaKkopaJnt
| HECKOJBRNX ckBaskuH. Cpean nnx 10 Bijos, oTHOCAHIXcA K pogaMm Bradyphyllum,
ntiphyllum,  Ufimia, Cyathazonia, Dibunophyllum, Lithostrotion mn Caninia
nsu lato.

Menbuie Bcero w3BecTubl TerpaKopangan 13 ckpaskii  1lomepamim. Cpenm Bunos,
pejesienubIX OTCIOJla K HACTOANIEMY BpeMeHI, nirepecen Tak HaabipacMblit Cyatho-
yllum aquisgranense T r e c h, pykopoasamqii Bua 3ousl Itpendb. 113 Typue ompeaeicHH
mplexizaphrentis paralella, Caninia cornucopiae, Caninia (sensu lato) lanceolata, Caninia
»nsu  lato) dorlodoti, Claviphyllum eruca, Cyathoclisia modavensis, Sychnoelasma
nincki ¥ HeKOTOpHIe APyTie BUAB PoaoB Amplerizaphrentis, Amplexocarinia nan Go-
idronia 1 Fasciculophyllum.

JleTanapHble N3yUeHNs NOJBLCKIX 9eThIPeXJYdYeBHIX KOpPaJJioB JAalOT OCHOBY JJIA TOU-
IX majeoreorpadiueckux mocrpoeHnii. Cpean Ipodnx YCTaHOBJEHO, 9TO TeppHTOPHSA
V1PIIH B paHHEKaMeHHOYTOIbHBIH flepHofi OHJa paclojokeHa Ha NYTH MHIpa-
i ¢aynm ¢ Bocrouroii B 3auaanyio EBpony n HaoGopor. HanGoldee cXoaHuii KOMIIeKC
.VHBI KopaJJoB B 3anmaauoii Espomne mmeerca B Beanko6purannn. B Bocrounoli Enpone
oJHble KoMIlIeKcH mMeloTcs B JlorGacce, wa YpaJe 1 B MeHbIeli crelleHH B MOCKOBCKOM
cceifHe. 'naBumii myTs Murpaniu B 3amaanyio Espony mpoxopua depe3 Ilomepanmio
eBepo-3allaflHOM HallpaBJeHHN Yepe3 medsd CeBepoaTnaHTHIeCKOro KoHTHHeHTa. B Boc-
gnyio EBpony Bean apa myrtu. HamnGoJsiee BakHRIM 13 HHX, BepOATHO, ORI NIYThH depe3

OGJIHCKII yroabRHil 0acceiiH, a Bropoli — aons Hapmar.
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PYre3nl 1 b UOCTPATHIPAD IS
HILKIIEr® RAPBOH.A CEBEPLIOI® THAIIL-IIAIA

B. . Hlykuna
( Mockea)

[MpucyTerBie kopamios B minkHem Kapbone Tsaub-lllana ormedeno n pa-
gorax I'. [I. Pomanosckoro {1890), II. I'peGepa (P. Griber, 1908, 1909),
M. 1. Topexoro (1937), b. C. CoxomoBa (1940), B. f. li[ykunoit (1958 —
1971, Kuprusus), B. A. Anurugnoit (1962, ¥Ysb6erncran), 1. B. Huiknanona
(1965, IMamup), I'. C. Kpomauesoii (1967, Deprama). MaTepitaisl Ir3yUcHHH
pPYro3 OBLIH IICIIOJH30BAHBL aBTOPOM [JIs cTparurpadinn HIZKHEKaMEHHOY {0JT-
HBIX OTNOskeHHIl HeKoTopoiX pajionos Tsamp-lllans (Huprusckuii xpeber, cese-
po-BocTouHast okonedHocTh Xp. Tepckeii-Amatoo (6acceiin p. Terec), Ceep-
nHoe u IOsrnoe Ilpucouxyiube m ap., koropsie o6pasyior Cesepuywo n Cpeann-
HYIO CTPYKTYpHO-QaIHadbHLe 30HLI. JTI 30HBI NOJPa3/IeNA0TCA HA MOj(30HLI.
XapakTepnayloomuecss B paHHeM KapboHe 0COOLIMM YCJIOBHAMII 0Ca[KOHAKOI-
JeHAs1 H KOMIIEKCaMH LKOPAaJIJoB.

B ocuoBanmu paspesa Bo Bcex paiionax CeBepHOI 30HBI PA3BUTHI IpeIIM y-
ECTBEHHO KOHTIHEHTAJbHLIE MOIACCHl I03/IHETIEBOHCKOrO II PAMHEKAMEHHO -
YroJabHOTo Bo3pacTa (TypHe If paHHee Bil3e), B KOTOPBIX KOPAJJILl OTCYTCTBYIOT.

B cepemune Buseiickoro Beka (ureabruyunckoe speMsi) B CeBepHoil 30He
Ha OT/IEJLHLIX yJacTKaX, MOMHMO KOHTHHCHTAJBHLIX, MPOMCXOINNIO HAOILIe-
HIle MOPCKHX KapOOHATHO-TJIMHNCTHIX OTJO;REHIIl, I/le KOpaJLinl J0BOJBHO pas-
nooOpasusl: Clisiophyllum reticulatum (G or s k y) (MuIaHKOBBIH TOpPI30HT),
Lithostrotion irregulare (P Wil l.), L. caespitosum (M a rt.), L. basalliforme
(Phill.)), L.acolumellalaD ob r., Diphyphyllum longiseptum S h ¢ h u k.,
Heterocaninia tholusitabulala Y abe e Hayasaka., Siphonophyllia
spumosa (G orsky) (cpeansas yacTL MHHTEKIIFICKOII CBUTH).

B Cpeaunnoii 3o1e B typueiickoM Beke (KOKTepeKCKoe, MaillliKCITCKOe,
treMmnpbacTayckoe, KOKCyiicKoe, Taaj(pl0yaakcKoe, caprapIoHCIioe BPeMs) IO
HAKOILZIEHIIe MOPCKIIX KapOOHAaTIHIBIX OTJI0sKeHNIl, a B paHHeM (caprapioHCKoc,
JRAnpLIKCKOe, HpUCYyiicKoe, KunMRaIIHCKoe X KuOpaiickoe BpeMsi) 1t cpe/iHeM
(MTeABrIyHHCKOE BpeMsi) BH3e-KOHTUHEHTAJbHLIX TEPPITeHHBIX I MOPCKNX
KapOOHATHHIX OTJOKCHUI (UTENbrHylHCKAs CBIITA). B mociegHiX ycTaHoBiIe-
HBL Kopaasl Arachnolasma cylindrica Y i, Y uanophyllum kansuense (Y ii),
Liuhostrotion irregulare (P hill.), L. caespitosum (M art.), Siphonophyl-
lia spumosa (G orsky), Cyalhaxonia sp.

C no3gHUM Bi3e, MOMEHTOM MaKCHMyMa TpaHcrpeccurt (akcylickoe, Mamiar-
CKoe, KeJbTeMallaTcikoe BpeMsi), CBsi3aH mepuoj paciusera KopasmaoB CesepHoil
u CpenunHOI 301.

PaccmarpnBas damunm i xapakTep KOpPaJioB BH3EICKOI'O BeKa, MOKHO
[Pe/II0JI0RUTE, YTO TOrJa CYLMECTBOBAJIO OTKPHITOE TEIJI0e MEJKOBOIHOE MOPC
(reppuropuu I[iumprisckoro xpe6ra, CeBepo-BOCTOYHOIH OKOHETHOCTII Xp. Tep-
ckeii-Anatoo, Cesepuoro 1 [Oskuoro Tlpuconkyans), oOsamaBsiiee, BHIIIMO,
cnemuduaeckuMn  GuU3HKO-reorpaduIeCKIMIT  YCIOBUAMH, O T€M CBI/CTENb-
CTBYIOT BbIJIeJIEHHbIE MHOIO KOMILIEKCHI PYyTro3.

Taxk, raunicTo-KapOoOHATHLIE ¢ BRJIIOYEHISIMII KPEeMHEeIH OTJIO/ReHIsT Kypa-
TaTHHCKOITI CBITHI cofiepRaT Kopaiaur — Siphonophyllia spumosa (G o r s k y),
Palaeosmilia murchisoni M. Ed w. et H., P. jagovkini (G ors ky), Litho-
strotion irregulare (P hill.), L. caespitosum (M a rt.), Diphyphyllum late-
septatum M ¢ C o'y, D. fasciculatum (F1e m.) (p. Rapakucrax), Diphyphyl-
lum inconstans G orsky (p. Acmapa), Clisiophyllum crassum (Gorsky)
(p. Boiipexr) u Siphonophyllia spumosa (G ors ky), Clisiophyllum crassum
(Gorsky), Lithostrotion irregulare (Phill.) (Mepxke).
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Cpeuit TydoreHHO-Kap®OHATHLIX OTJOKEHIl KIPTI3CKOH IOM30HLI 51
{1130B I BEPXOB BEPXHErO BII3¢ —HAMIOPA YCTAHOBJIEHB! Pa3IIYHbIe KOMILIEKCbI
opanios. Tak, Havamo BepXHero BII3e XapaKTepuayeTcs npicyreTsieM Sipho-

ophyllia spumosa (G or s ky),? Palaeosmilia jagovkini (G ors k y) Gan-
gamophyllum boreale G o r s k y, Lithostrotion irregulare (P hill.), L. cae-
spitosum (M art.) (BepXHAs YacThb MIITEKNHCKOIl cBITHL.) B }\ap(OHaTHO-
HEeCUYAHIICTLIX OTJIO}KEHIISIX KeraTIHCKOIl CBUTLI, KPOMe TOTO, 113BeCTHBl Arach-
nolasma sinense Y i, Lithostrotion basaltiforme (P hill.), L. acolumellala

obr., Dorlodotia briarti S al é e. PannenosjueBiseiicKkiie TJMHICTO-Kap-

OHATHLIE OTIIOJKERIIA KOPAIIOBOro TOPIZOHTA COLEpIKAT Siphonophyllia spu-
mosa (G orsky), Palaecosmilia jagovkini (G or s ky), Arachnolasma? di-
/!unophyllozdes G ors ky, Gangamophyllum crenulatum G ors k 'y, G.mos-

mense D obr., Lithostrotion junceum Flem., L. irregulare (P hill),
/507‘10(201‘1(1 briarti Salée.

] 3ech sKe ¢ BepXaMIl BIIBEHCKOI0 I HAMIOPCKHM SIPYCaMII ¢ TAMHIICTO-Kap-

GOHATHLIMIL OTI0AKeHAMN (5PaXII0N00BLIIT FOPIZOHT) CBHAAH ¢J1e/1y IO KOMI1-
fere:  Clisiophyllum  crassum (G ors ky), Dibunophyllum turbinatum
{M ¢ Coy), D. lonsdaleioides G o1s ky, Gangamophyllum boreale G o r s-
Ky, Arachnolasma sinense Y it , A. paucicolumellata B i k., Diphyphylium
tuberculatum V ol k., Orionastraeca phillipsi (McCoy), . -carinata
Sihe hu k., Campophyllum carinatum (Carr.).

Cpeane- 1 nozaunesuseiickire ganmonansie 00pasoBaHIs (THEKCKast CBIT:)
Xapakrepusyloress wopaagamis: Siphonophyllia spumosa (G o rs ky), Palaeos-
miliu murchisoni M. E d w. et H., P. jagovkini (G orsky), Gangamophy!-
lum boreale G ors ky, G.crenulalum G ors ky, pasBUTLIMII U B KIDiILs-
cKoii moj3oue 1, kpome toro, Dibunophyllum No 1, Lithostrotion mc’ coyanum
M. Edw. et H., Corwenia incerta S h ch unk.

RapGounartupie ortao;reHust (THeKckas cBHTa, MOJICBNTA MACCHBHBIX I3Be-
C'JHHKOB) KOHIA TMO03J{HEr0 BUae —HaMIopa XapaKTCpH3yloTes najamndineMm ibu-
naphyllium Ne 2, Koninckophyllum interruptum Thom. et Nich.,, Ca-
ninia okensis St uc k.

r C rawnncro-kapOOHATHHIMIT OTIIOKEHISIMIT IOBTHEI0 Bl3e (IrKaMaHIFIKIH-
CHasl cBHTA) CBA3aH KOMILIEKC, XapaKTCPHLIT TaK ke JUIsl KIPTU3CKOIl 11 Terec-
ckoil moaszon — Palaeosmilia murchisoni M. E dw. et H., Lithostrotion
irregulare (Phill.), L. caespitosum (M art.), Gangamophyllum boreale
Glorsky, Campophyllum carinatum (C a rr.), usBecTHLII M B KIPru3cKoii
NOJI30HE; 3jlech NPHCYTCTBYIOT Takae Diphyphyllum multicystatum Y i, Au-
lina rotiformis Smi t h.

B Cpeaunoii zone BepXII BII3EIiCKOI0 ipyca (TenlkcKast ¢BITa) IpejicTas-
!K‘L{hl TePPICCHHLIMII II KapOOHATHLIMII OTJIO/KEHIAMIL, ¢ KOTOPLIMII CBA3aHDI
KO'L[IaYITIhI- XapaKTepHbie Takske 11 sl yHNOMSHYTHX paiionoB — Palaeosmilia
murchisoni M. E d w. et H., Gangamophyllum boreale G orsky, Lithosi-
rofion mf’gulare (Phill), L. caespitosum (M art.), Lophophyllum tshu-
kinae V a s s.

Han(’)mloo paHHIIM ypoBHeM KapOoHa, Ha KOTOPOM BIIEPBLIC TOSIBILIICH
MHpTouncacnupie ypaauuman (Siphonophyllia), asaserca nagaao rypue Cpe-
AnkHoil 3onn. Otcwaa ycranosaenw Siphonophyllia cylindrica Scouler
fin LM cCoy ¢ xapaKTepHLIM MIIPOKIM JIOHCJAJIEOMTHLIM JAMCCeNIIMeHTapi-
VMOM 1 YSKIIM — MekceNTaJpHbiM; HpocThiMi annmanmit. Jaunbie msydenus
coabuiecTs 9TOrO Bija n3 MecroHaxo;kaennii CpeairHHOil 30HDI JAIOT BO3MOAK-
’HOJTL yCTaAHOBIITL HE3HAUYITEIBbHYIO aMILINTYVJ(y €ro H3MEeHYIBOCTIL.

13 mozjiHem TypHe (TemipbacTayckoe I KOKCYiicKoe spemst) B CpeannHom
Tuin. llane nmosiiLnes ammekenm (4. coralloides S 0 w.) ¢ KOPOTKIMII CCII-
TaMII 11 DPOCTLIMII JHINLAMI, B OCeBOIl dYacti IUIOCKIMII, a 10 KpasM
OIVILEHHBIMIT.

| B nospmem typme — pamHeM Busce (tamuni0y.gakckoe II caprapjoHCE0®
chﬂuﬂ) B Nlpejenax Cpemmnon sounl TAun-Ilfansa cyumecrBoBaail MIIaTONCH/ibL
Kuégichouphyllum sinense Y ii ¢ TOHKIIMI MHOIOYICJEHHLIMII CeNTaMIl JBYX
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IUKJOB H IPOCTHIM CTOJMOHKOM, ¢ IPHIIOJHATHIMI K HEMY HEIOJHBIMI II0 KpasM
aunmamu u K. gracile Y i — ¢ oceBoil KOJOHHON THIIA KIH3HOQUIIHI.

B pannem Buse (Hawasno upucyiickoro Bpemenu) B Cpegunnanom Tsaun-1llane
MPO0JKaNH CymecTBoBaTh ypamumHuuasl (Siphonophyllia). 1losanee, B cpen-
HeM Bu3e (uteapruyunnckoe Bpems) Cpenununoro Tsanb-lllans, Gblai 13BECTHH
aodpodunnuasr (Arachnolasma), oramvaromiecs JJHHHBIMH CeNTaMH IepPBOTO
H KOPOTKHMI — BTOPOT0 IHKJIOB. lHTepecHO mosBiIeHHE mpeacTaBuTeeil aTo-
I'0 pofia C IPOCTHIM MIHPOKIM cToJOHKOM (A. sinense Y 1) m oT4acTu yclIoKHEH-
Hoil 0ceBoil KOJIOHHOIT, HHOTJa C HECKOJBbKHMI TOMOJRHTEIHHBIMH PalialbHbI-
MH IJTACTHHKAMH IJIH 3aKPYY€HHBIMH OCEBHIMH KOHIIAMH CENT M JHIIIAMII
(Yuanophyllum kansuense (Y ii).

B 310 sxe Bpems Gprin uzBectHs! ypanmuauugsl (Siphonophyllia), otmiraan-
miecsi OT Ty PHEHCKIX CTPOGHHEM YCIO;KHEHHOTO JHCCeIIMEeHTapuyMa, COCTOsI-
[Iero IUIH TOJIbKO H3 MEJKHX JUCCeNMHMEHTOB (THHOHYHO AJs S. spumosa), M
I3 MeJKHX 1o mepudepuu H I3 PasiIYHHX COYETAHHII KPYIHBIX H MEJIKIX
OmipKe K oCH, GOJIBIINM YHCJIOM JIOHCAAJEOHHBIX CEIT M IMPOCTHIMH JHHINAMIL

Xapaxrep passutus kopaiiaoB B Ceseprom u Cpegunnom Tsub-lllane pas-
anuen. [lepssie kopasant B CeBepaoMm Tsinb-lllane mosiBasOTCS 371€CH TOJILKO
B cepediHe Bi3eilcKoro Beka (uTeabruymHckoe Bpems). IlpeacraBienbr oHu
eIHHIYHBIMI dK3eMIuIsipaMu ypaauauug — Siphonophyllia spumosa (G o r s-
k y) u umaromcupy — Heterocaninia tholusitabulata Y abe et Hayas a-
k a. Ilocaegmeii mpucyme pasBuTHE TOJBLKO OOJBIIMX CENT, pacUIHpeHHe IIX
BHYTPb OT JUCCEMIMEHTapHyMa, a TaKKe IPOCTOTO CTOJIOHKA, K KOTOPOMY IIpH-
MOHATH THHINA.

910 c000mecTBO KOPAJJIOB XapaKTepH30BaJoCh TAK/Ke PACIIBETOM KOJIIOM-
HapuuH (muroctpormoHig). IlpeacTaBieHsl OHH BETBHCTBIMH H MAaCCIIBHBIMIL
MOJNUMHAKAMI, KOPAJUINTH KOTOPHIX HMET IpocToil ¢cToabuK, o6pasoBaHHbILIT
TPOTHBOIIONOKHOIT CeIToll, 9aCTO ¢ HEl0 CBS3aHHBIII, Pa3JNYHOI JAJIHHEI CENTH
u ojuH-iBa (L. irregulare (P h il l.)) man gBa-tpu (L. caespitosum (M a r t.))
pAa MICCeIIIMEHTOB. ¥ MacCHBHBIX TOJHTHAKOB (L. basaltiformis (P hill.),
L. acolumellata D o br.) umcio cent 1 psmgoB AHCCENHMEHTOB 0oJIbIle, UeM
Yy BETBHCTHIX.

VY HEKOTOPHIX HOJHITHSKOB H y OTJAEJbHBIX KOPAJJIHTOB CTOJIOHK OTCYT-
ctByeT (L. acolumellata D o b r.). MaccuBHbe TOJHIHAKH XapaKTepIl3yHOTCs
TOHKHMI CKEJEeTHBHIMH 3JeMeHTaMu, 0ojiee dYacTHIMH H JUINHHBIMII CENTaMi,
a Takske 0OoJjiee TyCTHIM IIHPOKUM HCCEIMIMEHTApPHYMOM.

IpyruMu KoJIOMHAPHHHAMH, Pa3BHTHIMH B HTEJbIHYHHCKOE BpeMs Ha
treppuropuu Cesepuoro Tsup-lllans, sBasworcs npemcraBurtenn poaa Diphy-
phyllum —D. longiseptum S hch uk. ¢ MHOrOYHCIEHHBIMH JJHHHBIMH CeIl-
TaMH, Y3KHM TICCEIMHMEHTAaPHYMOM I TOHKIMH CKEJETHBIMH 3JIeMEHTAMI, 94eT-
KOIl BHyTpeHHeil CTeHKoil ¢ HeOOJBIINM O0CEBHIM MPOCTpaHCTBOM 1 Jiddepen-
IHPOBAHHBIMI JHHIAMHI Ha OoJiee IIHPOKIE OCEeBHIe I y3Kile BOTHYTohe Iepide-
pHUecKHe. ITOT BIJ BcTpedaeTcsi BMecTe ¢ Bugamu Lithostrotion. Toabko B aTOM
c000mecTBe KOPAJJIoOB CPeJHEro Bi3e BCTPEYEHH MHOI'OYIICICHHBIE IpeCcTa-
Butean Fischerina, oTinYammiecss KPYIHBIMH KOPAJLIHTAMI, NPEPHIBHCTHIM
CTOJNONKOM, JJNHHBIMH CENTAMH HEePBOr0 IMKJA I OYeHb KOPOTKIIMH HJH OT-
CYTCTBYIOIIMI CENTaMH BTOPOIO LIKJA, OJHHUM-ABYMs psflaMH KPYIHBIX Hpsi-
MOYTOJBHBIX JHCCENMHMEHTOB H HECKOJbKO HPHIOJHATHIMH K CTOJOUKY JHI-
mami.

B cpegmem Buse (urenbruyunckoe spems) CesepHoii 3onbl Tsanb-Illans
(MIDaHKOBHIII TOPH30HT) HPOMOJKAIH cymecTBoBaTh ayaoduaanapt (Clisiophyl-
lum reticulatum G o r s k y), xapakTepusymomjiecs KIH3H0QHII0NHOII CTPYK-
TYpOii oceBoil KOJOHHBI I YaCTBIMIL, IPHIOMHATEIMI K CTOJOHKY, caano judde-
PEHI[HMPOBAHHBIMII JTHHIAMH.

[TosnueBuseiickuit kKommniuexkce pyros B CesepuoMm u CpegunanoM Tsaun-Illane
ocobeHHo oOmieH. PasBuTie KopayiioB MPOMCXOMILIO OBICTPHIMH TEMIIAMIL.
B 3710 BpeMs mpoJoiuKamH CymecTBOBATL CTPENTeJa3MATHHB (IIATOICH/HI),
npefcTaBieHHble pogaMu Caninia u Palaeosmilia. Tlpogomkanoch pasBuTtme
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nbBecTHbIX paHee Clisiophyllum, Arachnolasma n BnepBble mosiBHUBmIHXCA Lo-
phophyllum, Koninckophyllum, cnennamnsnposanubx aynodummun (Dibuno-
phyllum) n wapuneodnnmua (Gangamophyllum).

N3 muroctpoumonna (KOJMIOMHAPHHHLI) CpPeTHEr0 Bi3e B IO3J{HEM BII3e
(MamaTckoe, KeJbTeMaIllaTCKoe BpeMs) mpoaoJyramu passutue Lithostrotion
u| Diphyphyllum. K BepxHeMy BH3e OTHOCATCA HAXOAKH JIOHCAAJIEHACTpPAEHs
(Qrionastraea, Aulina), noucgamemyy (Corwenia, Dorlodotia). sBecTHbl
B | BepXxHeM Buae u mpejcrasutean popa Palaeosmilia (P. murchisoni,
P\ jagovkini). ‘

’- WsmenunBocts P. jagovkini mposiBasercsi B BapbHPOBAHHH TOJMIMHLI A
JUIMHBL cenT M B GoJsbiiell WIM MeHDIIEH IIHpPHHE [AHCCeMHMCHTapHyMa, a
P| murchisoni —B JyiiHe U 9HCJIe CENT, IHPHHE 0CEBOIl 30HBI Il MEKCENTAILHOTO
JiiccennmentapuyMa. OOHapysKkeHbl DK3eMILIAPbl ¢ KapHHHPOBAHHLIMII CEITa-
Mu (P. nodosa K ab. u3 Tiuexkckoit cBHTHI).

B mosguem Buse pasBirTie Kan3uoduIM U0 B HANPAaBIEHIH yMeHbIIe-
m'y{ JJIHMHBL CETIT TepBOTO If BTOPOTO LIIKJIOB, B YIJIOTHEHHH OCEBOH KOJOHHDI
38 CUeT TYCTOTHI THHIN H yicia paguanbHeix miactul (Clisiophyllum crassum
I3 KyparaTHHCKOH CBHTBHI).

| IIpexpcraBurenn poga Arachnolasma B mosjiHeM Bu3e (aKcyiicKoe, MamaT-
€Koe, KelbTeMallaTcKoe BpeMs) PasBHBAJNICH B HANDABJICHHH YCIOKHCHHA —
ot mpocToro ctonbnka (A. sinense Y {i) 0 oceBoii KonoHHS THIA D ibunophyl-
lum (A.? dibunophylloides G ors k y), oOpasoBaHHOIl CpefAHHHOIl MIACTHH-
Kaif, HEeCKONbKHMH paJHalpbHBIMH ILJIACTHHKAMH H JTHHIIAMH, yBeJIHYeHHEM
IIEPHHBL NY3bIPYATOil TKaHi, COCTOAMmEil 13 0GecrnopsoYHO PACHOIOKeHHBIX
JUICCeTAMEHTOB..

B koMmmiexce KopaJioB MO3HEr0 BH3e Pa3BHTHI KAK THIMYHLIE IPECTABI-
Tein poma Dibunophyllum (D. turbinatum M ¢ C 0 y), Tak H KopaJuIbl ¢ JOH-
¢aNeoNJHBIMI JuccennMentaMu Ha nepudepun (D. lonsdaleioides V a s s.).
B bro Bpems B CeBepHoii 30He (Terecckuil mo;iTui paspesa) Obi1a napecta Ca-
ninia okensis St uc k.

B nosguem Bi3e Bo BCeX H3YYCHHBIX pailoHAX OTMEYAJOCH IMbIIIHOE Pa3BH-
-"rné CTpeNnTela3MaTHH cO CJIOKHOII oceBoil 30HOiT (poa Gangamophyllum). B oc-
HOBaHIH BEPXHEro BH3C OHH MPE;ICTABJIEHBI MEJKIMH JK3CMILISIPaMI ¢ ayIodii-
JIONTHOH 0CeBOIl KOJIOHHOII 11 JIOHC/AJTeOHJHbIMH JuccemnvenTamMu (G. mosquen-
se D obr.). B KoHue mosmHero Bm3e NpeACTaBHTENH JTOr0 Poja CTAHOBATCS
KpyIHee, HX 0CEBble KOJOHHBI MOTYT OBITh KaK C PaaMajbHBIME IJIACTHHKAMIL,
tTak 1 6e3 Hux (G. boreale, G. crenulatum); BCTpeYarTCA DTH BIJbI BMECTE B OJI-
HOM cJoe.

| B mospgaem Buse moetiram pacuBera mpejcTaButesn poga Lithostrotion.
Bep ciceseTHble D1€MEHTHI HX YTOJMIEHB, YTKO BBIIEIAETCS BHYTPEHHss CTEH-
Kaj Ha KpasxX [HUII Pa3BUTHl JIOTOJHHTEJbHbIE 1JIACTHHKI. B HEKOTOPHIX I0-
JIIIMHSKAX M3 KyparaTHHCKOIl CBHTH Hamedaercs mojio0ie 0CeBOIl 30HLI THIIA
._Co#wenia. MHorounciIeHH KOPAJJIB ¢ YKOPOIEIHBIMI CEIITAMI I OJHUM PSAJ0M
muccennmedToB (L. rossicum St uc k.). B mosjHeM Buse maccCHBHbIE ITOJHII-
HAKH BCTPEYAlOTCA ¢ YIKOPOUCHHBIMH CCNTAMH, 60Jiee Y3KHM JHCCEIIHMeHTapH-
}’Mf)M I BoOOmE YTOJIMEHHBIMH DIEMEHTAMH CIKeJeTa.

Penxue momunusaki L. mc’coyanum M. E d w. et H., cocrosmue us
MeJIKHX KOpaJIMTOB, YCTaHOBIeHH B OacceitHe p. Texec (dammrompHas moa-
cedra) n MuoroumciaenHnt B CeseprHom I[lpnconkynbe (q:xaMaHHYKHHCKAs
cmf’ra}.

[TeimraOro pacuBera B KIPLIBCKOIN IOA30HC TOCTHIIN KOJIOMHAPHHHBI,
npencraBieHHbie poaoM Diphyphyllum. PasButie ux MpoOMCXO;(II0 B HANpPaB-
JeHHH yBeJHYEeHHsA PasMepoB NpPH OJHOBPEMEHHOM yMEHLIIeINH yHcaa H JJIH-
Hol|cent. I3MeHIIBOCTL NPOABIAETCS B BapbIPOBAHIIL JJIMHB CEUT H CTeNeHH
ux KapuHauuu (D. tuberculatum), B yMeHbIIeHHII IIHPHHbLI THCCETTHMEHTAa Iy Ma
(D. fasciculatum), nHOrAa pPa3BHUTOrO0 YYaCTKaMil I BOBCE OTCYTCTBYIOIETO
(D inconstans), B yBenmdeHnu cBOOOJHOr0 0C€BOro MPOCTPAHCTBA H NOCTOSH-
HOM YTOJMEHHH BCeX DJIEMCHTOB CKeJjeTa.

|
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B nosanem B3t — HaMIOpe H3 KOJIOMHAPHIH CYIMeCTBOBaIN pearue Orio-
nastraea (0. phillipsi, O. carinatum, GpaxmonofoBuii ropusoHt), Dorlodotia
(D. briarti), noBoabuo wactsie Aulina (A. rotiformis, ;xaMaHAYKHHCKAS CBH-
ta). B aro Bpems Geunn ussectunt Corwenia (C. incerta, C. teschkensis) ¢ mein-
KHUMH KOPaJUIHTaMH, IJIHHBIMI CENTAaMI IBYX IIKJIOB I 0CEeBOil KOJOHHOM TiI-
na Dibunophyllum n oJHUM-IBYMSA pAAAMH KPYIHBIX JHCCENHMEHTOB.

Ha ocuoBannu pacmpocTpaHeHHs KopasjaiaoB fis HizkHero kapOona Cesep-
Horo Taup-lTansa moskHO mpeAno;KUTH cienylomyl OmocTpaTurpaduIecKyio
cxeMy:

1) caon ¢ Siphonophyllia cylindrica Scouler in McCoy. Bepx-
Hee TypHe (TemipOacTaycroe BpeMs);

2) caou ¢ Amplexus coralloides S o werby. Bepxuee Typue (Kokcyii-
CKoe BpeMs);

3) caon ¢ Kueichouphyllum BepXHero TypHe — HH}KHEr0 BH3e (Taiabi0y-
JaKcKoe U capraploHcKoe Bpens). SoHauALHBe BUAK — Kueichouphyllum si-
nense Y i, K. gracilis Y ii.;

4) HizkHee BH3e (HAuaJyo HpPUCYiicKoro BpemeHn). Berpeuarorcs ocrtaTkir
?Siphonophyllia mno0Xoii COXpaHHOCTH;

5) caou ¢ Lithostrotion irregulare — L. caespitosum — cpefiHee H BepX-
HCe BM3e —HAMIOp (ITCALIHYHWHCKOE, aKCYilCKoe, MamlaTCKoe M  KeJbnMalmar-
ckoe Bpems). [lojipas;ieaAai0Tea HA JBC HACTIL

a) HWKHAA uvacTh paspesa (¢ Heterocaninia tholusitabulata Y abe et
H ay asaka; cpeanee Buse, HTeJLIHYITHCKoe BpeMs). PyKoBomsAmumii KoMII-
nexc KopaniaoB: Siphonophyllia spumosa (G o r s ky), Lithostrotion irregular-
(Phill), L. caespitosum (M art.), L. basaltiforme (P hill.), L. acolue
mellata D ob r., Diphyphyllum longiseptum S hchuk. CuaxpoHHbBII
KoMmIIeKe ¢ Yuanophyllum kansuense (Y i), Arachnolasma cylindrica Y it
(cpemHee Bu3e, NTCABIHYHHCKOE BPeMs), cofiep;RUT Takske Lithostrotion irregu-
lare (Phill), L. caespitosum (Mart.), Siphonophyllia spumosa
(Gorsky);

6) Bepxusas wacTb paspesa (¢ Palaeosmilia, Dibunophyllum; BepxHee BH-
3e, aKcyiickoe, MaIIATCKOE, KeJbMallaTCKoe BPeMs H HAMIOp) COJEP:/KHT Ipe-
crasureseil Siphonophyllia, Caninia, Palaeosmilia, Clisiophyllum, Dibuno-
phyllum, Koninckophyllum, Gangamophyllum, Lophophyllum, Arachnolasma,
Lithostrotion, Diphyphyllum, Orionastraea, Aulina, Dorlodotia, Campophyl-
lum, Corwenia.
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RUGOSE GORALS AND BIOSTRATIGRAPHY
OF THE NORTHERN TIEN SHAN,
LOWER CARBONIFEROUS

| V. Ja. SHCIIUKINA
| (Mescow)

‘ SUMMARY

i | The knowledge we now possess of the Tien Shan corals makes il possible to subdi-
vide! into special beds the lower carboniferous deposits of certain Tien Shan region.
My work is based on a study of corals in the Northern and Middle structure-facial zones.
of the Tien Shan (Kirghiz range, North-Eastern extremity of the Terskei Ala-Tao range
(takes river basin), Northern and Southern Son-Kul and of other regions.

Proceeding from the range of the various corals in the section of early Carbonife-
rous lin Northern Tien Shan I propose the foliowing patern for subdividing its deposits.

1. Lower Tournasian (Kokterak and Mailikent time). Beds with Siphorophyllia
cylindrica Scouler in McCoy have been separated in the Middle Tien Shan.
It i3 widely spread.

2. Upper Tournasian (Temirbastow and Koksui time). Beds with A mplezus coralloi-
des Sowerby developed in the Middle Tien Shan.

3. Kueichouphyllum-beds of Upper Tournasian and Lower Viséan (Taldybulak and
Sargardon time) with zonal species Aueicheuphyllum sinense Y i, and K. gracile Yi,
are ¢haracteristic of the Middle Tien Shan, and may be traced in many sections.

4. Lower Viséan (Irisuiskaii, Kshikainda, Kibrai time). Layers with Siphonophyllia
bave been identified in the Middle Tien Shan.

5. The next coral beds of the Middle and Upper Viséan cmbracing the Itelghiuin,
A!(su, Mashat and Keltemashat times with zomal species of Lithostrotion irregulare
Philll. and L. caespitesum M art. have been traced everywhere in sections of the
Northern and Middle Tien Shan.

_ "he beds with Lithestrotion irregulare P hill. and L. caespitosum M art. may
bé subdivided into two parts.

1. A lower part with Heterocaninia tholusitabulata Y abe and ITayasaka
of the Middle Viséan (Itelghiuin time) has been identified in the Northern Tien Shan
with the following coral complexes: Siphonephyllia spumosa (G o r s k), Lithostrotion
irregulare P hill., L.caespitosum M art., L. basaltijorme (P bill.), L. acolumellata
Do bir., Diphyphytlum longiseptum S h ¢ h u k., and in several regions in Middle Tien
Shan|a synchronous lower subzone with Yitanophyllum kansuense Y 1, 4rachnolasma
cylindrica Y §, Lithostrotion irregulare P hill., L. caespitosum Mar L., and Sipho-
nophyllia spumosa (Gorsky) (Middle Viséan age, Itelghiuin time).

2. An upper part of Palacosmilia and Dibunophyllum of the Uppet Viséan (Aksui,
Mashat, Kelmashat time), traced in all regions of the Northern and Medule zones of
Tien Shan, includes the following association of corals: Siphonophyllia, Caninia, Pa-
t'agosniilia, Diphyphyllum, Lithostrotion, Corvenia, Clisiophyllum, Dibunophyllum, A rach-
nolasma, Koninckophyllum, Cangamophyllum, [Dorlodotia, Orionastraea, Campophyllum,
Auh'rTa, Lephophyllum.
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ROPALTOBAA ®AYHA BAIIRIPCROT'O APYCA

H. II. Bacuaor
(Joneyx)

Cynerckas ¢asa oporeHesa mMmeJia MOYTH rJI00AJBHEIT XapaKTep H MOITOMY
‘OTJIO/KEHHIS Havajia CpefHEKaMeHHOYTOJbHOIl 3M0oXH 100 OTCYTCTBYIOT, JHOO
upejcTaBIeHbl 00JOMOYHEIMA OOPOJAMI; TOJHKO B HEMHOTHX MECTaX 3eMHOTO
Hapa HMEKTCS MOPCKHe KapHOHATHBIE OCAAKH ¢ HOPMaJbHO MOpPCKoil dayHoit
(puc. 1).

Ha teppurtopuu CCCP oTioskeHHA HIGKHEN MOJOBHHBL CpeIHEKaMeHHO-
YIOJBHOTO OT/[€J1a BLIAEJIATCA B GanikiupCKuil Apyc, ycraHoBiaenusiit 8 1934 r.
C. B. Cemuxaropoii B T'opuoit Bamkupuu. B cTpartoTunmueckom paspese
XOpOLIO H3Y9eHHI JHIIb /(BC TPYIIILI HCKOMAeMBIX OPraHM3MOB — GpaXIOmOobl
i popamunndepst. HeocraTouHo YeTKas NajJeoHTOJOrHIeCKass XapaKTepHuCcTHRA
ctparotruna fgana ocHoBaume A. II. Porawo (1941 r.) moutn omHOBO3pacTHbIE
ornoskenust B Jlonbacce BubieauTh B KasuibeKiuil sipyc. ComocraBienue Gaii-
KHPCKOI'0 sipyca ¢ OMHOBO3PACTHBHIMH OTJOKEHHUAMI APYTHX CTpaH AaHO Ha
puc. 2.

[To yuundumupoBanHoil cxeMe maneos3os Pycckail maatdopmsl Gamkmp-
CKHil Apyc pasjensercs Ha dYeTbipe TOPH3OHTA: CeBepO-KeJIbTMEHCKHIl, MIpH-
raMmckuii (Hamiop C), gwepemmanckuii (Bectdan A) u memekeccruii (Bectdaa B).
Hexoropsie nccinegoBaTeni, B TOM 9icie H aBTOP, OTHOCAT K OaIKHPY I Kpac-
HOTOJIAHCKUIT ropusonT (Hamiop B; puc. 3).
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Puc. 1. Tla;eoreorpaduyeckasn cxeMa GAIKHPCKOTO BeKa.
1 — MOpCKHe OTJIO;KEHHA; 2 — NPHePeKIO-MOpPCKIIe If KOHTMMHCHTAJbHbIE OTJ0KeHUA.
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Ha reppuropun Coserckorv Coloza oTio;keHHs OGamKnpcKoro spyca
o6pasoBajuc, B /ABYX Onoreorpadrnuecknx mnosicax — CpelumseMHOMOPCKOM
1 DBopeaxsaom (0. B. I0¢epes, 1969).

B DBopeaabaoM mnosice orJ0sKeHNsT OJHOBO3pACTHBIE € OalIKIPCKUMME
NPUHATO BBIJACIATL B CAMOJIIICKUII W HIGKHIOI 9acThb KYJOMCKOro spyca.
llo O. B. I0¢epesy (1969), onn pacnpoctpanens B 3anagao-Cubupckoii Hu3-
menHoctH, Cesepunom Xapaymaxe, xp. Cerre-Ila6an, Momckom xpebre, Ho-
aeiMcKkoM, OmomoHckoM m OxoTckoM MaccumBax, UyKoTKe M mpe/ICTABIEHEI
MEJKOBOIHBIMII OGJIOMOYHBEIMH MOPOAAMH CcO CKyjHOIl ¢ayHoil. KHopamaasr us-
pelKa BCTpPedYaloTCsA B Blijle HeolpeaeauMerx o6iomMkoB. B CpeanzeMHOMOpPCKOM
nosce obocobasroTesa aBe obunactu — EBpasniickaas u  TuxookeaHcKas.
B Tuxooxeanckoii o6mactu (3abaiikanne, Cuxots-AJMHED) B 9TO BpeMs HaKam-
JIUBAIOTCA TIIHACTO-KapOOHATHBIE OCAMIKU Tak:ke ¢ OeaHoil dayHoit. Kopamms
He OOHapy;KeHHI.

Esp: suiickzst o8nfcrp. Ha Pycckoii nimatdopme GalIKHpCKIe OTI0REHHSA
3aJIeraloT TPAHCTPeCCIBHO, TIOCTEIIEHHO PaclpoCTpaHssACh ¢ BOCTOKA Ha 3amaj.
B BocTOUHOIT WacTi 1IMEIOTCS MOJIHBIE Pa3pe3bl, BHIPAKCHHBIE B MOPCKIIX Kap-
foHATHBIX ¢amusax, B HeHTPAJbHOIl YACTH €CTh TOJHKO BepXH OAUIKHPCKOTO
sapyca. Mopckue ¢amum mocTemeHHO CMCHsIOTCA HpuOpe;KHO-MOpPCKIIMIL, Ja-
TYHHBIMI II KOHTHHEHTAJILHBIMH. B aTix paiioHax 113BeCTHO BCEro aBa poja
KOJIOHUAJbHBIX pyro3 — Lithostrotion u Stylastraea u3 nuzon Gamknpa Tara-
pun (M. C. Aaptmapk, 1965). Xopomme paspesel, mpejcraBieHHbie 250-
MEeTpOBOil ToJmell CIUIOIHBIX H3BECTHAKOB, pasjecieHHoll Ha 6 ropHsoHTOB,
NMeIOTCS Ha I0;KHOM CKiIoHe BopoHeskcKoil aHTeRau3bl. 31ech HaliieHs 00MIb-
Hble XeTeTIJIbl, B OCHOBHOM Te ;K€ BHJBI, YTO M B HaMiope, JIIIb B Bepxax
DalIKUpa MOABJIATCA HOBbie YOPMEI ¢ CHILHO JuddepeHupOBAHHBINE Adeli-
KaMH; MHOTO MYJbTUTEKONOp; M3 Pyro3 — peJKile KaHNHOUTHbIE KOPAJJIB B
CPaBHHUTEJbHO qacTeie  KoJoHHMaiabHbic — Thysanophyllum, Petalaxis,
Lithostrotionella, Lytvophyllum, Lonsdaleia, Dorlodotia, «Fischerina». Ha sa-
nafge Pycckoit miaatdopmbl paspes Gamrkupa npexacrtasied: B J[Hermpo-IloHern-
ckoil Bmagmae — 500-MeTpoBoil Tojameill TpPaHCTPECCHBHO 3ajieralomux IJii-
HUCTO-Kap6OHATHHX ocajkoB H B JIbBoBcKO-BoasiHcKoM Gacceitne — 200-
MeTpoBOIl ToNmell NecYaHO-TIMHHUCTHIX OTJIOKEHHUIl ¢ TOHKHUMH IpPOCIOSAMUI
yrieil n n3BecTHAKOB. KopaJibl BecTpedeHs! JNMb B KPACHOTIOJIAHCKOM TOpH-
30HTe — MeJiKHe 3appeHTHAB, peAKHe AUOYHOPMIIIHABI, MYJIbTUTCKOIOPHI,
xererupsl (H. 1T. Bacumwok, 1960—1964; L. C. Coxoaos, 1950; O. JI. Jitaop,
1958; B. II. Momuges, 1953).

B TomemkoM Gacceiine K GamIKHPCKOMY ApPYyCY OTHOCHTCH TOJINA MEKIY
n3BectHAKaMu E; m K, momuocTeio 10 4 kM. IlpemcraBieHst 3TH OTI0KeHHS
11eCYaHO-TINHUCTHIMA MOPOJAMH C PEeIKUMH M TOHKAMH IIPOCJIOAMHI YIJell u
13BECTHAKOB. BrlensioTcs Bce ropu3oHTH: KpacHomoasHckmit (E,—Ey),
cesepo-keabT™Merckuit (Egs—F,), npukamckuii (F;—G,), vepemmanckuii (G;—
J2) 1 menexeccknit (Je—Ks). [la KpacHOMOJIAHCKOTO M CeBEPO-KEIbTMCHCKOTO
TOPH30HTOB XapaKTepeH CpPaBHUTEJILHO OeTHBII KOMIIEKC KOpaslJIoB —
OOMJILHBI XeTeTHAbl, ocobenHo rpymnnsl Ch. (Boswellia) heritschi S o k.,
mHoro Multithecopora, mosuBawT ynpomeHHbe nuOyHomaimae. OdeHp Xa-
pakTepHOIl ¢opmoii sBasercs Lytvophyllum dobrolyubovae V a ss. B mpn-
KaMCKOM TOpPH30HTE MOABJIAKTCA HoBbie (opmbl Tabyasar — Sutherlandia,
Cladochonus, pesxe Michelinia. Mroro menkux sadpentny — rpynmna Zaphren-
tites postuma (S m i t h), Cyathaxonia archangelskyi F o m., Amplexocarinia
sp. HoMmiekc kopansios uepeMmaHCKOro TOpH30HTAa 3HAYHTENIbHO oborama-
eTCs — MoJaBisAmee GOJLIIHHCTBO MO-IPEKHEMY COCTABJIAKT ONUHOYHbIC
NPUMHTHBHEIE 3apeHTOMTHBIE KOpaJJibl, HO TOABJIsAETCS MHOTO ¢opM
C MAHCCeIHMEHTAaMH M C HeCJIOo:KHONl oceBoii cTpyktypoii (Neokonin-
ckophyllum).

B MenexecckoM ropusoHTe KOMIIJIEKC KOPAJJIOB JAOCTATOYHO CJHOKEH —
MHOr0 3aPEHTOUAHBIX, KaHMHOMAHBX H Kiamsudminonambix ¢opM. Iloss-
JAITCA KpaiiHe MaJlouMCcJeHHbIe KOJOHHAJbHBIe pyrosw (Cystophora).
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| B meGonpmnx oTTOpsKeHHBIX Iibi0ax 0alIKHPCKAX H3BeCTHAKOB B Hpoimy
KOPAJLIhl He HaiifieHBbI.

B Cpepneit Azun Ganrkupckne oTJI0sKeHHsI OTMeYeHbl BO MHOI'MX paifoHax

ﬁpeﬂCTaBI{eHH 00BITHO 00JOMOYHO-BYJIKAHOTEHHBLIMH OCA[KaMIl ¢ JIHH3aMI
JI TIPOCTOAMII H3BECTHAKOB. XapaKTepHCTHKA KOPAJJIoBoil GayHbl OTIO:KeHmil
MozxeT OBITH JaHa JIHIIb B CaMbIX 00mix 9epraX. JloBOJIBbHO YaCcTO BCTPEUAIOTCS
XeTeTujbl 1 MyJbTHTEKOMOPHI, H3 Pyro3 — pejKHe OMIIHOUHble 3adpeHToI-
HEI I KAHHHOUJHBIE KOPAJJIB U eme 0ojiee pefKile KOJOHIIAIbHLIE KOPAJIJIBI
(Corwenia — B mikHUX TopudoHTaX, Darwasophyllum s sepxnnx) (A. II. Muk-

o-Maxkumait, 1963; 1. B. Ilsukbanos, 1964).

B Toproii Bamkupun B cTpatoTunmmgeckoM paspese OallKIpcKIile OTIO-
IReRILA Mpe/CTABIEHbl  TOJMmEil TEMHO-CepBhIX I13BECTHIKOB,  MOIHOCTLIO
B 165—245 M, koTopas mo hayHe popamunndep pasjeaserca Ha 4—5 LOPIBOH-
TOB!. Orciofia N3BECTHB HEMHOTOUIICJI@HHBIE KOPAJIhi, 00LYHO II0X0Il COXpaH-
moctu — xeretunnl (Chaetetes n Boswellia), MyabTuTeKonoph, 0OLIYHBI KaHII-
sonptable Kopasabl (Caninia, Timania), mEOTO cpoeoOpasunix Koninckophyl-
lumi. B HmkHeil 9acTH paspesa IMPoOXoAHT cJoil ¢ obmapHmMI Lytvophyllum.
Ropaaxs Takoro ke THma, Kak Ha Ypaie, Ho payHa Gonee GegHas.

{Ha V¥Ypame OamwKupckie OTJO/KeHHS pasjeieHbl Ha JBa TMOJBSApYyCA.
Ha Banagnom ckione a3to 100-MeTpoBast ToMma H3BECTHSKOB, HA BOCTOYHOM —
rlec4aHO-TJIMHICTbIE OTJO0KEHHSA ¢ MPOCIOAMH H3BECTHAKOB. A KoMmuiexca
HOPAJIOBOIl QayHsl XapaKTepHO OOHJIIIe XeTeTHJ II MYJbTHTEKOIOpP, Cpeai
Pyros mpeo0iagaloT MeTKie pasHOOOpasHble KAHIHINI, a TAK:Ke BCTPEYATCS
Bothrophyllum, Campophyllum, Koninckophyllum, Arachnolasma. Mectamm
MHOTO KOJOHHAJBHHIX KopamiaoB: Lytvophyllum, «Fischerina», Petalaxis,
Corwenia, Darwasophyllum. [loKUBal0OT HEKOTOpble paHHEKAMEHHOYTOJbHbIE
polf Lithostrotion n ppyrue.

|HeCI{OJIbKO Gonee pasHooOpaseH KOMIUICKC KOpalJoB B OalIKHPCKIX
n3pecTHsaKax Hopoil 3eman. 3gech MHOrO XeTeTHJ H MYJBTHTCKOIOp, 6oJee
MHOTOYMCIeHHBl OXNHOYHbIE KAHHHOHHNe Kopaiasl (Caninia, Cainpophyllum,
Caninella, Timania, Pseudotimania), nosaBIAKTCSI GOPMBI C YCJIOKHEHHOIT
ocepoit ctpykrypoit (Bothrophyllum, Orygmophyllum, Berkhia), o0biunb
Koaguuaibubie Kopanan (Donophyllum,  Protowentzelella, «Fischerinay,
Corwenia).

Teo6xo0/t1MO OTMETHTD, UTO B HACTOSMEE BpeMs OMyOJIHKOBALO OMHCAHIIE
ropasros Toabko Jonenkoro Gacceiina (B. . Mommues, 1953), tpebyomee
AMAYNTETBHOrO0 OMOJHEeHHs, i dacTiano mo Hosoit 3emme m Bopomeskckoit
aptekmnse (rabyaars u xererupsr) (. N. Topckuii, 1951). IToatomy 0630p
KOPayI0Boil hayHb COCTABIEH B OCHOBHOM 110 PYKOIHCHBIM PaGoTaM I CINIC-
CHaM, yuTeHb H HoBble JdaHHbIe mo [lombaccy, Boponeskckoil aHTekiamn3e o
Hopdii 3emue.

?anannaﬂ uactb CpenndemHoMoperoro mosica. Ha teppuropun 3amagHoit
Epponst B Hawame GalKHpCKOro BeKa MPONCXOAHIH ropoo0pasoBaTeJbHbIe
IBU/KEHILA ; 0CAJIKOB DTOTO BO3PACTa aubo HeT, M1u60 3TO KPYHHOOGJIOMOTHBIE
nopofisl; mo3dxe (Bectdanr A-B) ormaramace yriaeHocHas Tosma, Koe-Tje
¢ He(oapmiMu KOpGOHATHBIMH TpOCJHOsIMH. B caMmbix Bepxax GamIKHPCKOTo
Apyca Anraun us 308 Anthracoceras aegiranum C. Cmurom (Smith, 1931)
omucdHa cKyAaHas 3adpenronnHas ¢ayHa (Zaphrentites postuma (Sm it h)
1 jipl). Mopckue kapGoHaTHBIE OCAJKI 9TOro BoapacTta mMeioTcs B CeBepHOIT
Adpire u B HeKoTOpsIX yuacTKax Madoii Aziii, HO 0CTATKH KOPAJJIOB OTCIO/IA
HejisHecTHBI. DBojee mwin Menee pas3HooOpasHbLIl KOMIJIEKC KOPAJJIOB pas3BIT

B 'Cep6un — wacTuie XeTeTHAL, MYJILTHTCKOUOPH H DPEAKHEC PYrosbl —
Lophéphyllzdzum, Caninia, Geyerophylluin, Thysanophyllum (B. Kocrmu-
IMoaropcka, 1964). IlpegmonoskmrenbHo OGalKIpCKINl KOMIIEKC KOPAJJIOB
onpcan n3 gopmaunn Peraperti Hemanmn (de Groot, 1963s). 3;iech naiinenu
JI0BOJIPHO MHOTOYICJIeHHBIE KOJOHHAJbHBIC pyro3sl — Lithostrotion? u Litho-
strotianella?, a Takske HEMHOrOYHCJEHHBIE OJUHOYHDLIC KJIU3UOIITUAB I
Medkie 3adpeHtuas. Bospact sToil dayHb, BepOsATHO, MOCKOBCKIUIIIL.
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Bocrounas wacts Cpepusemuomoperoro mosica. Ha teppuropinr Kiras
¢ DAMIKHPCKUMI OTJIO/KeHHAMMI MOKIO, TO-BIIAMMOMY, COIOCTABITH: HA I0OTe —
HIGKHIO 49acTh H3BecTHsKoBoii Toamm cepiii Huanglung, u ma cesepe —
HILRHIO dacTh cepun Penchi, mpencraBienHylo mec4aHo-TIMHHCTLIMI OTJIO-
JKEHISIMII C MAJIOMOIIHBIME IIPOCJIOSIMII yTiIeil it H3BeCTHAKOB. M coskaldeHuio,
CIICKHI KOPAJUIOB B padoTaX KUTAUCKMX IaICOHTONOM0OB MPIBOJATCA B IIEJIOM
IO CepIiAM M 3aTPYAHHTEJNbHO 000CGOITL JOCTOBEPHO OAUIKINPCKHE BILILI OT
MocKoBcKuX. B oraoskennsnx cepun Huanglung MHoro xereTna u MyJbTHTEKO-
mop, CpeJi pyros ipeodragaloT KOJOHIAJILHIIE H OJHHOYHLIE JOPMLL CO CIO0-
HOIl LeHTpadbHoil 30HOM. Kommiexc kopamios cepum Penchi smagnressmo
orandaercs QanuadbHLIMI OCOOCHHOCTSMH. 3/[eCh KpOMe MHOTOYMCJIeHHBIX
XeTeTIjl I MyJbTIITEKOIIOP Pa3BIITHI IMPEIIMYINECTBEHHO OJHHOYHLIE PYTO3bl —
MeaKiie 3adpeHTI/ILl 1 HecaokHble Kauugouuoe kKopadast (Y. S. Chi, 1931—
1935; C. C. Yii, 1934).

B fAnommu amkipcKue OTIOKEHUA COMOCTABAANTCA ¢ 2onaMii Pseudo-
staffella kanumai nm Profusulinella heppensis. HauGouce 10140 a1 otTa0:xe-
HIls IpeJICTaBIeHLl Ha 0-Be XOHCIO (B C€BePO-BOCTOUIION II IIEHTPAJhHOIl TaCTII
ocTpoBa, paiionnl IKitakami, Omi,— nszBecTHsAKH, B 0ro-samajloii 49acTH,
p-# Akiyoshi u Taisyaku,— By;aicanorendole ocajKil ¢ JITH3aMI 113BECTHsI-
KoB). I{opananl n3 9THX OTJIOsKEHILl JeTaALHO He OMUCAHLI 1T MOsKHO AaTh JUIIL
NPIOIN3UTEIBHYI0 XapaKTepICTHKY KoMriekca. OOLIIHLI XeTeTH/nl, MHOTO
KOJOHNAIBHLIX pyro3 — Lithostrotionella, Taisyekuphyllum, Pseudopanovia,
Diphyphyllum, Lytvophyllum?; uspeixa BCTpPEHAIOTCS OJMHOYHLIC PYro3nl —
RaunHAnl 1 Kansnodpmmaast (M. Minato, 1955—1966; C. L. Rowett and
M. Minato, 1968).

Hamndo:xee moamio 13yueiinl Kopadas atoro Boapacta B Ceseprioit Amepuxe.
OTmostieruis 0alIKITPCKOTO sApyca CONHOCTABISIOTCS € HIUKHCIT 9acThI0 MeH b=
BaHCKOT crcrerui — cepusi Morrow (anma Millerella) it BosaoskHO Hu3DI cepiin
Atoka (3oma Profusulinella). [Tpejicrapiernl aTi OTIO/KEHIST TIILIHHCTO-Kap-
Gomatieryr roangasi. 113 kapOonaTitsIx mpocaoes 13secTeH JOBOJILIIO HOILIION
KoMIJIere ropaai1os (Apramsac, Orxnaxoma, Texac. Aaacka m ap.). Orciosa
OIMICAHBI XCTETILL 1T pasHooOpasunie Tadyaarst (Multithecopore. Michelinia,
Gumminsia, Striatopora, Palaeacis, Acaciapora, Cladochonus). Cpexi pyroa
peodirafal0T pasioodpazunie  3adpenrtongasie Kopauast (Lophophyllidium,
Barytichisma. Lophotichium, Lophamplexum, Amplexocarinia, Siereocorypha,
Empodesima, Hapsiphyllum 1 jp.). Pesxe BcTpedamTesT KaHILFTOILiHbIE KOPAIJILL
0 KopalJIsl ¢ HecIo:wHoll menTpaxsioi 3onoil (Veokoninckophylli:m. Konincko-
phyllum, Leonardophyllum, Caninia 1 ap.). B Gauiwipe Aascwn serpeua-
I0TCA LoJoHIANbHbe Kopalanan — Corwenia u Lithostrotionella (R. S. Bas-
sler, 1950; R. Moore, 1945; C. L. Rowett, 1969; C. L. Rowett and H. Cocke,
1966; C. L. Rowett and R. Satherland, 1964).

ITo gauHbIM 0030pa dayHLI KOpaJJoB OAIIKIIPCKOTO BeKa MO;KHO CJefJaTh
CJIeTyIoI e BLIBOJILI:

1. B fawkupcrux otnoskennsax odumapy:dieHsl 8 ceMeiicts 11 12 pogos Tady-
JAT, N3 HHX JIBA poja B 3To BpeMsa mosBaswTca uepsole (Sutherlandia n
Acaciapora), a upepacrasuremit pojga Multithecopora HadiHAIOT BCTpPEYaThCs
B MacCoBOM KoJirdecTBe. B OalIKIpPCKOM Beke cymmecTBYOT 22 ceMeiicTBa
TeTPAKopaiIoB, 00beJUHAIINNE 10 poJoB. Buepsole B 9T0 BpeMs MOABIAITCA
gersipe cemeiicTBa (Geyerophyllidae, Lophophyllidiidae, Kumpanophylli-
dae, Petalaxidae), a rax;ke 35 HOBLIX poO;i0B.
¢ & 2. DBuzeitckue ¢opMbl KepaasoB BLIMIIDAIOT B OCHOBHOM K KOHUY
HaMiopa A, m auwb HeMHorume (6—7 poToB) M0KHBAIOT B paHHeJAIIKIIp-
CKOe BpeMs.

3. ayna Kopaaaor HaMOpa B (KpacHOMOJSHCKIII TOPI30HT) HOCHT
odeHb oOerHeHHLII Xapakrtep. Hapamy ¢ peakuMil JO/KHBAIOIIIMH paHHe-
KaMeNIIOYTOILHBIMII BIJIJaMH  TMOSIBIAAIOTCA HOBLIE CpPeHEKaMEHHOYI0JIbHLIC
poanl 11 Bubl. 13 aaccoBoM KoamuectBe BeTpedarorcess Multithecopora u B He-
KOTOpLIX paifonax Lytvophyllum.
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4. ass GamIKMpCKHX OTI0MKEHMIT  XaparTepen  Cae/VIOIuii  KOMILICKC
KOPAIJIOB: a) oOHMILHBIC, HO 0gHOOOpasubic xeteTuasl — Chaetetes, Boswellia.
Boannnetso BU0B XCTETIT MOABUJIOCH elie B maMmmope [\, JlIIL B CepeiHe
ORIIKMPCKOro BCKA TOABIAITCA HOBbIe QOPMBI XCTCTIJI, OTJIMYAIOMHECS CILTh-
Aot auddepenunanueit sgeer; 6) TabyIATH  0/\HOOOpasHbIe, MPEACTABJICILT
B|ocHonHOM pojoM Multithecopora. Bawrkupckue Multithecopora otmmdanrcs
0T MOCKOBCKMX H TO3JHEKAMEHHOYTOJbHBIX OYeHb CHJIbHOII HHIHBHYasILHOIl
H8MEeHUYIBOCTI0. VI3peKka B HEKOTOPHIX paiioHaX MOSBISIOTCA APYTHC PO;bl
1aGyaar (Sutherlandia, Cladochonus, Michelinia B JouGacce, Michelinia.
Cladochonus, Striatopora u gpyrue B CeB. Amepuke); B) cpeiu pyros npeeda-
JA10T OIHOYHbIE TMPHMHTHBHOTO 0o0suKa ¢opMbl 0e3 MICCENNHMEHTOB Il CO
cinabo pasBuTHIMU AiccenuMmentaMi. OceBbic CTPYKTYpHI 9ame BCEro IMpecTan-
JNEHBl TJIOTHBIM CTOJOIIKOM, peske HecJO;KHOH oceBoil cTpykrypoii. a1 Mio-
TEX $opM MOKHO OTMETHTH MOPQOJIOTHIECKYI0 O0COOEHHOCTL — UpesBbiualinoe
yTo:eHIe CTEHKH Kopalia, Tak 9TO BHYTPeHHee IIPOCTPAHCTBO COCTAB/IAET
na 1/3 obmero muamerpa. CiroskHEIE OCeBbie CTPYKTYPHI, BOBHIKAIOMHE B 3TO
BJieMsA, 0YeHb HCIIOCTOSIHHBI, H3MEHUYHBHI.

HomonwmanbsHple pyrossl pasBuTH He TOBCEMECTHO, CpeAIl HUX €CThb I I0-
'Bhle $OpMbI, W JOMHBAIIMUE pPaHHEKaMeHHOYToJIbHHEe poasl. [lo-Bumimonry.
vame BcTpedalorcsi MaccuBHbie ¢opmbl. Hexotopsie poast  (Lytvophyllum,
«Fischerina» u np.) XapaKTepH3YIOTCA CHIBHO BBHIPA;KCHHOH H3MEHYHBOCTLI,
-BENIOCTOSTHCTBOM  0OCEeBOIl CTPYKTyphl, mepudepideckoii 30HB H JJHHIL.

F 5. MoskHO BHIIEIHTH ABA OCHOBHHIX THIIA PasBHTHA OamKHpcKoil dayur:
iman I passut » [Jonenxom Gacceiine, B CeBepHoii AMmepike 1, BeposTHo, B Ce-
BepuoM HKurae. dra daysa pesko oTamUaeTCss OT pPaHHEKAMEHHOYTOJBHOIT.
Jliig Hee XapaKTepHO MOYTII MOJHOC OTCYTCTBHC KOJOHHAJILHBIX pPyros, Ipe-
objlajaHile OMIIHOYHBIX, TPCMMYIIECTBEHHO MEJKHX 3adpeHTOMTHBIX M KakH-
BORAHBIX $opM, pesie GopM ¢ Hecao;KHOI oceBoil cTpykTypoil. TumII passur
B ¢6mactu Bopomeskckoii anTexauan, B SImoHmm u, Bo3MoskHO, B Mcmammir.
OGRTHO B 9THX paifoHax kapOoHaTHBIN paspe3 OAMIKHPCKHX OTJIOKEHHII sIB-
JSITCST HENOCPEACTBCHHLIM IPOMOJKeHHEM KapOOHATHBIX HIKENEKAmUX OT-
JoiKeHHA. 3/1ech He TYBCTBYCTCS pe3Koil (ayHIICTHYeCKOH TpaHHLbl; HalII0-
JlaéTcst oTdeTanBoe obefqHeHIle ayHbl; MpeolIafaloT KOJMOHHAJIbHBIE pYTO3H,
wlIaBHbBIM o6pa3oM MaccuBHbie. HapsAgy ¢ paHHeKaMeHHOYTOJBbHBIMH pOJaMH
(Lithostriotion, Dorlodotia) nmosiBisiloTcs U HOBble poabl — «Fischerina», Peta-
da: lis, Stuckenbergia.

| 6. Uro racaercssi oramdmii Me;KAy KopajuioBoii ¢ayHoil OalIKHPCKOTO 1
MO¢KOBCKOTO SIDYCOB, TO OHIl XOTs H OTYETJHBBI, HO He TaK CYMECTBEHHH H
pedKil, Kak OTIIYHA Me;KIAy paHHEKaMeHHOYToJbHOH M OallKupcKoil dayHami.
MocKOBCKIle KOpaJIbsl Ipe;CTaBIAIT co00ll HOBBIII YCJIOKHEHHBIN 3TAll B pas-
Butun dayHbl, 3apojlBiiieiicsd B OalIKHPCKHil BeK.

B zaxmiouenme BmIpaskalo Tray6okylo OiaromapHocThb KoJeraM, oKasas-
muM MHe CymecTBeHHYI0 HoMomb B Moeit paborte,— T. A. Koasnipesoii,
M.|C. Anprmapky, 1. II. Herrapesy, E. 1. Kauaunosy, . B. IlsikbsaHOBY,
10! T. Porososy, M. Kato, J. Fedorowski, P. Semenoff-Tian-Chansky,
I{.’Ju]].
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BASHKIRIAN CORAL FAUNA

N, P VASILJUKR
(Doretsk)

SUMMARY

Inthe USSR, deposils of the lower hall of the Middle carboniferons have been sepa-
raled into the Bashkirian stage established in 1934 by S, V., Semikhateva in Mountainous
Bashkiria. As Uhe slralotype had nol been adequately characterized faunistically, in
1941 A. P. Rolai designated deposils of almost the same age in the Donets Basin area,
the Kayal stage.

According to the Unified Scheme of the Palacozoic of the Russian Platferm, the
Bashkirian slage js subdivided into lour horizons, namely: Severno-Keltmensky, Pri-
kamsky (Namurian C), Choromshansky (Wes(phalian A) and Melekessky (Westphalian B).
The Krasnopoliansky horizon (Namurian B3) is also relerred to the Bashkirian by seme
investigators, including the present author.

The Bashkirian deposits in the USSR formed in two biogeographycal belts — the
Mediterranian and Boreal. In the Boreal belt, clastic rocks with a poor fauna were depo-
sited. Corals are rare and occur as indelerminate fragments. In the Mediterranian belt,
two regions are separated — Eurasian and Pacific. Corals have been lound only in the
former region, in arcas where Bashkirian deposits are represenled either by limestones
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«{eastern and southeru parts of the Russian Platform, the Urals and Novava Zeiulya),
of by terrizenous-calcareous sequences (western part of the Russian platform, Donets
Basin, Central Asia).
| Outside of the USSR, in the Mediterranian belt, corvals of similar age are known
in China and Japan and possibly in Spain.
Corals of this age have been sltudied more complelely in North America. Deposits
-of tire Bashkirian stage are correlative with the Morrow series (Millerella zone), and, pos-
sibly, with the lowermost sirata of the Atoka series (Profusulinella zone).
| The following coral assemblages are characteristic ol the Bashkirian deposits:
(a) abundant Chaetetes and Boswellia, represented by few species, most of which appeared
inlthe Namurian A; (b) tabulates, mainly represented by the genus Multithecopor:, which
silpw strong individual variations and occasionally by other genera, such as Suterlilandia,
| Cladochonus, Michelinia and Striatopora and (¢) letracorals, among which solitary forms
wlthout dissepiments are dominated as well as those with slightly developed dissepi-
ments. Among the letracorals forms with an axial structure are fewer, axial structures
aspally have the form of a dense columella or a rather simple axial column and colonial
Aform.‘.-‘. are developed only in a few arcas.

'. K BOIIPOCY O PACIIPOCTPAHEHII
i MACCHUBHBIX KOJJOHUAJBHBIX KOPAJIJIOB
B YPAJILCKOM (ACCE.ILCIKOM)
I CAKMAPCKOM fIPYCAX TATAPHH

®d. C. Maankoncekuii
l (Kazans)

| B 50-¢—060-e rogsr aBTopoM usyuamich Kopasasl, Gopamitaudepst u Gpa-
11';"'0110;(1,1 BepxHero KapOona u mepmu Tarapnu. Beir moarsepswjaen mosmgme-
ﬂaﬁeuﬂoyronbﬂmii (ypanbcKuii) Bo3pacT HIBAarcpHHOBLIX CI0E€B B 00beMe Tpex
iMugpodayHHCTHIECKUX 30H, & TaK/Ke YCTAHOBJIEHO HAJHMYHe CpefH pyros
Kak IepHOMIHBIX, TAK M acTpecBUIHLIX KoJsoHuii. Pacmpemenenie Kopanamos
10| paspesy npuBejeHo B Tabamie.

| Llepnoujunie Kopamasl (nepsoie 16 HazBamuil) ObIIHM H3BECTHLI ¢ PAHHETO
xapOoHa 1 9aCTHYHO MEPCHIIH B MEePMb, IJle OHI 04eHDb peJKH II, KaK IpaBio,
npsllmanneum HOBBIMI{ BIfIaMII.

| CpaBmenue Mopdosormuecckux ocoGennocreil Protowentzelella w Lonsda-
leia (ocoOcuno L. yokoyamai, w3BecTHoil B 3o0iie 3arajHoro cKioHa ¥YpaJja)
hoiasano Gosburoe ¢xo1cTBo 3THX pyro3d. CxXomcTBo KacaeTcs: He TOJAbLKO Xapak-
Tepa CTeHoK, HO Tak:Ke M oco0elHOCTeil BHYTPCHHCI'O CKeJieTa KOpallloB,
KoTopbic MHIPHPOBAJIK B JaHHLII paiioH 4epes TeppPHTOPIHI coBpeMeHHLIX bami-
wupuu 1 KyiiosiueBckoit obmacTti.

HauGosee BepoATHLIC MOTOMKH IpoToserTeiean — seinrenaeatnl. B Ta-
'Eap'?m T 11 JAPYIrHe BCTPEUCHLI HOUTH HA O7[HOM YPOBHC B MAJOMOHIHLIX CJIOAX
#aTparoBCKOro TOPH3OHTA.

Hayuenue crtpoetist oceBLIX uacTeil cKelera KOJOHHAJLUBIX PYros irs
YPabIbCKOro H CAaKMapcKoOro fpycoB NOATBEP/RAACT UX OOJBIIYI0 BHYTPHBH/IO0-
BYI) H3MeHUYMBOCTL. Tak, Hamuuue MM OTCYTCTBHE CTOAOMKA ILTH PasMuHbI
TapRKTep CJI0KHOCTH OCCBOIl KOJOHHBI HE 0TPAsRAIOT HTAIOB IBOJIOIUIN PaHHe-
HepMCItiX acTPeeBIIHLIX PYro3, UTO MOATBEP/RAACTCS HANIMMI MaTepHaIaMIL.

| Bugut popos Diphystrotion w Thysanophyllum MurpupoBali ckKopee Bcero
uz Hpeaypanbs, rae ux Haudosce JpeBENE 1PCJCTABHTEIH H3BCCTHBI H3 K-
Hero KapbGoma (YUycoBcKue ropomki).

\Hasi Cystophora w Orionastraea xapaktepua actpeeBijiHast gopMa KoIo-
gtk ITo MEeHIo aBTOpa, IOsABJIEHHE YTOI0 IPH3HAKA OLIIO BLI3BAIO W3MEHe-
HieM yCIoBHil ;KH3HH, B 9acTHOCTH, 0OMEIICHHEM W OIpecHEHHeM Mopsi (Ha-
nipithiep, B cakMapcKoM Oacceiine).
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CrpaTrurpaguucckoe pacnpoc?paHeAne Pyros

flpyc, TOpPH3OHT
Vpaabckui Caxmapckui .

. AR R S P T

S e R T

Protowentzelella lentosa P orf. + M (0] — —
P. vesiculosa Porf. — (0] (0] — —
P. longiseptata Gorsky — = -1 — —
Protowentzelella sp. + A X — —=
Wentzelella magnifica Porf. - M X — o
W.grandis Dobr. — -+ 0O _ -
W. pseudoelegans D o b r. — M —+ — —
W. mutabilis P o r f. e - St = —
W. gracilis Dobr. — =— + == —
W. aff. timorica Gerth - = 0] _ —=
W. ajf. indica M a n s. — - -+ -+ _
W. gigantea M a 1 k. 4 0 -+ _ _
Wentzelella sp. 0 M X -+ —
Thysanophyllum cystosum D o b r. — + (0] — —
T. aseptatum D o br. — - + [t— —
Diphystrotion rossicum P orf. + ? — —
Cystophora monoseptata D o b r. - + X - +
C. biseptata D o b r. - 0 X = —
C. longiseptata D o b r. _ — + + +
C. wisheriana (S t u c k.) — = — + +
C. braeviseptata D o br. _— — — -+ +
Protolonsdaleiastraea ex gr. atbassarica Goresky ? ? + — —
Orionastraea stuckenbergi (G e r.) — = — _ M
O. stuckenbergi var. rustica P o r f. — - — — +

Vecanosuane o603HageH®A: M- Macca; — MHOro; O — Maio; -+ — cAMHUYHLIE 3K~
8eMIUIAPHI;—He BCTPeIeHsl; ? — HaX0dKH BeDOATHM.

ITosiBneEHe acTpeeBHHLIX KOPAJa0B ABHIOCH CYI€CTBEHHBIM MAaroM B X
apoaounu. K aBanornyenM BuBogaM npumena paree I'. C. Iloppupnes (1949).

IlpeacraButenn Cystophora usBecTHH U3 MOCKOBCKoro sipyca llogMockos-
HoOro Oacceiiga, 13 cpeqHero u BepxHero KapboHa [ombGacca; B Tatapin oERL
pacnpocTpaHEeHH BOJIOTH [10 CTEPIUTAMAaKCKHX CJOEB.

‘Bupsl Orionastraea B MaccoBOM KOJHMYeCTBE BCTpPEeUEHHl B CTep.1HTaMak-
CKOM ropii30HTE K BOocTOKY oT . Enabyra u or p. [lemMmul.

Haydennriii MaTepuasl CBHETEIbCTBYET O 3HAYHTEJbHOH 6a1130CTH
Wentzelella magnifica P o r f. u Orionastraea stuckenbergi (G e r.).

CxeneT MacCHBHO-KOJOHHAJBHHX pPYro3 M3 CAKMapCKOro spyca VCTpoeH
Tpome, 4eM KOJIOHMH KOpaJJIoB U3 ypasbCKOro spyca.
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TO THE QUESTION OF THE DISTRIBUTION
OF MASSIVE COLONIAL CORALS
IN URALIAN (ASSELIAN) AND SAKMARIAN OF TATARIA

| TH. S. MALKOVSKY
(Razan)

SUMMARY

| The stratigraphical distribution of Rugose corals is shown in the text-plate 1.

OCCURRENCE AND MIGRATION
| OF THE «NORTHERN»
MASSIVE RUGOSA IN THE EARLY PERMIAN

C. H. Stevens

(San Jose, California)
|

‘Introduction. Two major coralline assemblages have been recognized
in the Permian, a «northern» group of genera characterized by members of the
family Durhaminidae,and a «southern» or Tethyan assemblage characterized
qf the family Waagenophyllidae (Minato and Kato, 1965a, 1965b, 1970).
The! «<northern» assemblage occurs primarily in a belt extending from the
southern Ural Mountains to southern Nevada and perhaps to the northern
An%s, whereas the «southern» assemblage extends along the entire length
of the Tethys from Tunesia and Sicily to Japan. Mixing of these assemblages
is limited to the eastern and western ends of the Tethys and western North
Amgrica, and it apparently involves no massive corals although these forms
are abundant in both assemblages.

|The «northern» assemblage first became known through the work of
Dobrolyubova (1936a) and Soshkina; Dobrolyubova, and Porfiriev (1941)
on the coralline faunas of the southern and central Urals and that of Dobro-
lyuhova (1936b) on similar coralline assemblages from the northern Urals.
(iorsky (1951) described a somewhat similar coralline fauna from farther
north, in Novaya Zemlya, that he considered lower Permian, but it seems
likely that these fossils are actually Carboniferous. Only in the last decade
havg the rich coralline faunas of Nevada been described by Easton (1960),
Wilson and Langenheim (1962), and Stevens (1967), and numerous species
still are undescribed. Between the Urals and Nevada similar coralline
faunas, which include massive corals, have been found in Vestspitsbergen
(Hepi tsch, 1939; Fedorowski, 1965; 1967), the Canadian Arctic Islands
{(Harker and Thorsteinsson, 1960; Minato, 1960), Alaska Range (in collecti-
ons of Moffit,) Oregon (Merriam, 1942), and northern California (unpubli-
shed work by Wilson). This «northern» coralline fauna may appear again
far to the south in the Andes where Meyer (1914) described the massive
coral Orionastraea from rocks that may be Permian in age. This belt of mas-
sive|corals is shown on Figure 1.
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The striking similarity between Russian and American Permian coral
assemblages apparently was first noticed by McCutcheon and Wilson (1961),
and later elaborated upon by Minato and Kato (1965b). This similarity was
attributed by Wilson and Langenheim (1962) and Minato and Kato (1965b)
to migration of the fauna from the Urals to Nevada as the earliest occurrence
of all forms is as early or carlier in the Urals than in Nevada. Wilson and
Langenheim implied that one migration to Nevada was sufficient to explain
the coralline faunas they described. The stratigraphically higher forms
were considered to be evolutionary products of the earlier species. Minato
and Kato (1965b) proposed a Middle Carboniferous migration of the Durhami-
nidaec to North and South America from the Urals via the north coast of
Siberia and by-passing Alaska. Later migrations to North America were
not mentioned, although the chart of geologic age ranges and occurrences
of genera indicates that they must have taken place. In 1970, Minato and
Kato again showed a migration from the Urals around northern Siberia to
western North America. On the maps presented in that paper the Ca-
nadian occurrences of Durhaminidae for some unexplained reason were
not indicated.

Study by this writer has indicated that questions of migration of the
fasciculate corals are quite uncertain as lineages are not yet well understood.
Heritschioides, for instance, seems to form a compact lineage which is mainly
if not exclusively North American. Thus, migration of this genus is unknown.
Durhamina (senso stricto) also may be restricted to western North America.
Ileintzella apparently may be present in the Urals, Vestspitsbergen, Alaska,
California, Japan, and Nevada. This genus could have migrated with the
massive forms as it is associated with them in the Urals, Vestspitsbergen,
and western North America. The massive rugose corals, on the other hand,
are presently better understood than the fasciculate forms, and more impor-
tant they are geographically less widespread so that answers to questions
of migration can be given with some degree of certainty.

The present study is based upon comparison of large collections of coral
thin-sections from Nevada and the Urals, and small collections from Cali-
fornia, Alaska and the Canadian Arctic Islands. Comparison with corals
from other areas was made on the basis of published descriptions and
photographs.

Acknowledgments. The writer is very grateful to T. G. Ilyina
and N. V. Kabakovich for their aid with the coral literature and conversati-
ons concerning the stratigraphic occurience of Russian Permian coral faunas.
D. M. Rauzer-Chernoussova helped greatly by pointing out established
and possible Permian correlations, fusulinid provinces, and paths and ti-

mes of fusulinid migration.

Correlations. The fusulinid zonation and ages employed by Rauzer-
Chernoussova (1965) for the southern Urals are used here as the basis for
correlation. The stratigraphic sequence in this region is quite complete,
and although the base of the Permian is still in dispute, this sequence is
being accepted as the world-wide standard for the lower Permian. Also, the
«northern» coralline fauna, which occurs as far away as south-western North
America and perhaps the northern Andes, apparently originated and is best
developed in the southern Urals. This zonation and correlation of occurrences
of massive rugose corals in the Urals, Vestspitsbergen, the Canadian Arctic
Islands, Alaska, and Nevada are shown in figure 2.

Urals. The work of Dobrolyubova (1936a, 1936b) and Soshkina,
Dobrolyubova, and Porfiriev (1941) indicates that several species of massive
rugose corals typical of the Lower Permian of the Urals also are present in the
Upper Carboniferous of the same region. This is in contrast to the occurrence
of the genera to which these species belong elsewhere in the «northern» pro-
vince. They may be present in the Lower Carboniferous, but with very few
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exgeptions have not been found in rocks of the Upper Carboniferous. This
fauna, therefore, appears to be largely a relic from the Lower Carboniferous
that survived the Upper Carboniferous in the Urals. Thysanophyllum, Oriona-
straea, Stylastraea, and Protolonsdaleiastraea, for instance, all are present
in |the Upper Carboniferous as well as the Permian of the Urals. Kleopatrina
apparently appeared in the southern Urals in the latter part of the Asselian,
and Protowentzelella appeared in this area in either the late Asselian or early
Sakmarian. A form quite similar to Kleopatrina and Protcwentzelella, howe-
ver, is known from Alaska (Armstrong, per. ccmm.) in rocks of Bashkirian
age, and the massive coral from Novaya Zemlya called Wentzelella by Gorsky
(1951) may be similar in age and form to the Alaskan corals. Thus, these
genera also may be relics from considerably older rocks. Soshkina, Dobro-
lyubova, and Porfiriev (1941) indicate that all of the genera of massive
Rugosa continue into the Artinskian except Thysanophyllum which is not
shgwn to occur above the lower Sakmarian. Unfortunately, ranges of species
and genera are somewhat uncertain as Gorsky (quoted in Fomitchev, 1953)
indicates that many Asselian and Sakmarian specics and the genus Thysano-
phyllum extend into the Artinskian. Here, I follow the age ranges given by
Soshkina, et al. (1941) as the stratigraphy has been well studied in the
southern Urals where most of their collections were made.

Vestspitsbergen. Massive corals occurring abundantly in
tha Treskelodden beds of Vestspitsbergen have been described by Fedorowski
(1965, 1967). The age of the corals was interpreted by Fedorowski (1865)
as Artinskian, a view rather violently opposed by Czarniecki (1969) on the
basis of a study of associated brachiopods. Czarniecki interpreted the age
of the Treskelodden beds as Upper Carboniferous and possibly early Asselian,
and pointed out (1965) the close similarity of the brachiopods to those of the
upper Wordiekammen Limestone of central Vestspitsbergen. The upper
Wardiekammen Limestone also is coral-bearing with some species in common
with the Treskelodden beds. Fusulinids have not been found in the Treskello-
den beds, but are present in and below the upper Wordiekammen Limestone.
Ross and Ross (1962) indicate that the middle Wordiekammen Limestone
is Asselian, and Ross (1965) places the upper Wordiekammen Limestone
containing the massive corals, in the late Sakmarian or early Artinskian.
Boﬁf (1965) reports Monodiexodina (now probably referable to Eoparafusulina)
from the upper Wordiekammen Limestone suggesting correlation with the
Foparafusulina? tschernyschewi beds (Sakmarian) of Timan.

The corals from Treskelloden beds include Thysanophyllum, Stylastraea,
Kleopatrina, and Protolonsdaleiastraeca. Heritsch (1939) reported two species
of Orionastraea, but his species probably are raferable to Thysanophyllum.
Seven Russian species were identified by Fedorowski. From the ranges of
species given by Soshkina, et al. (1941) it appears tbat six of tbese species,
overlap in the lower Sakmarian. Figures of the seventh, ‘Protolonsdaleiastraea
cargalensis which occurs higher in the section in the Urals, were compared
with slides of the holotype and with specimens from the Canadian Arctic.
Although the Vestspitsbergen forms are somewhat similar to the others,
they differ in that the corallites are larger, there are more septa, and, most
important, the axial structure of the Vestspitsbergen species apparently is
composed of a simple median plate with no additional septal laminae.
The Vestspitsbergen form could be ancestral to P. cargalensis.

| Tinterpret the age of the coralline Treskelodden beds as early Sakmarian,
because of the overlap of Russian species at this time, the presence of many
species of Thysanophyllum, which Soshkina, et al. (1941) do not show above
the lower Sakmarian, and the presence of Eoparafusulina in the presumably
equivalent coralline upper Wordiekammen Limestone. The Gzhelian and
possibly earliest Asselian age suggested by Czarnieki (1969) seems unlikely
particularly because species of Kleopatrina as well developed as those from
the|Treskelloden beds are not known anywhere in rocks that old. The corals,
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fusulinids, and brachiopods all indicate an age older than Artinskian which
was suggested by Fedorowski (1965).

Canadian Arctic. Harker and Thorsteinsson (1960) identified
and figured numerous fossils including corals and fusulinids from the Belcher
Channel Formation exposed on Grinnell Peninsula, Devon Island. The corals
probably arereferable to Orionastraea, Stylastraea, Protolonsdaleiastraea, and
Kleopatrina. Specimens made available to me by Sproule and Assoc., Ltd.
Calgary, Canada from Grinnell Peninsula include Protolonsdaleiastraea
cargalensis and a form similar to Protowentzelella simplex lamellaris although
possibly a Protolonsdaleiastraea. Similarly, I received a specimen of Oriona-
straea solida collected from float on either Helena or Cameron Island.
As P. cargalensis is Artinskian only (Soshkina, et al ., 1941) and O. solida
is upper Sakmarian and Artinskian, the age indicated is early Artinskian.
The specimens are interpreted to be from equivalent horizons on the different
islands because the fossils probably are the same age and Harker and Thor-
steinsson (1960) also found Orionastraea on Grinnell Peninsula. A late Leonar-
dian age suggested by Ross (1963) for the associated fusulinid, Parafusulina
belcheri,seems a little young for the corals. A lower unitcontaining Fopara-
fusulina, but no corals, may be equivalent to the coral-bearing upper Wordi-
ekammen Limestone on Vestspitsbergen.

Alaska Small fragments of two massive corals collected by Moffit
in the Alaska Range were obtained through the U. S. Geological Survey.
Both fragments represent the same species, probably Protolonsdaleiastraea
cargalensis, so the age is interpreted as early Artinskian. In a study of mostly
Wolfcampian corals from the Alaska Range, Rowett (1969) reported rio mas-
sive forms.

N e vada. Massive corals in eastern Nevada occur in many beds.
The lowest and most varied fauna dominates the upper part of the thin
Riepe Spring Limestone, and occurs rather high in the much thicker, parti-
ally correlative Ferguson Mountain Formation. Genera recognized in this
zone include Thysanophyllum, Sciophyllum, Eastonoides, Kleopatrina, and
Lithostrotionella. The species of Sciophyllum is similar to Early Permian
forms from Canada (Wilson and Langenheim, 1962) and the Urals, and some
specimens of Kleopatrina from Neavada are almost identical to K. gracilis
from the upper Asselian and lower Sakmarian of the Urals. In addition, some
specimens of Thysanophyllym from Nevada are very close to T. aseptatum
which occurs below the upper Sakmarian in the Urals. Thus, on the basis
of corals, the age could be upper Asselian or lower Sakmarian. Fusulinids
occur below, with, and above the corals. Those below include Pseudoschwage-
rina and Schwagerina wellsensis considered by Ross (1963) to be lower
Sakmarian. In a section where the coralline bed unfortunately is not exposed,
an early Sakmarian species of the ammonite genus Uraloceras (Furnish and
Glenister, per. comm.) has been found in bedsthought to be a short distance
above the coralline horizon. This also indicates that a very early Sakmarian
age for the corals is reasonable. The coral T. dubiosum from Vestspitsbergen is
strikingly similar to one from the Ferguson Mountain Formation in Nevada
suggesting a similar age for these two faunas also.

Orionastraea, Kleopatrina, and a Lithostrotionella — like form with
steeply dipping clinotabulae occur in abundance higher in the Nevada
section in the lower part of the Arcturus Formation. Fusulinids from this
part of the Formation are representatives of the lower part of the Parafusulina
zone (early Artinskian). The coralline fauna is consistent with this age as
Orionastraea in the Arctic and western North America now is known only
from the lower Artinskian (not present in Vestspitsbergen, but occurring
in the younger beds in the Canadian Arctic). Higher in the section (middle
Artinskian) the last and most advanced species of Kleopatrina are found.
They are quite different from the earlier forms in other parts of the «nor-
thern» realm.
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| Stratigraphic range of massive coral genera. The most widely distributed
gronp of massive corals in the «northern» realm is the Durhaminidae assigned
by Minato and Kato (1956b, 1968) to Kleopatrina (Kleopatrina), K. (Ural-
nevadaphyllum), and Protolonsdaleiastraea. K. (Kleopatrina) is present
in the Urals in rocks ranging in age from upper Asselian to lower Artinskian,
in the lower Sakmarian of Vestspitsbergen, in the lower Artinskian of the
Canadian Arctic Islands, and the Sakmarian of eastern Nevada. Kleopatrina
(Uralnevadaphyllum) occurs in the Asselian of the Urals, the lower Sakma-
rian of Vestspltsbergen and the early Artinskian of eastern Nevada. Profo-
lonsdaleiastraea is present in the Urals from the Upper Carboniferous to the
early Artinskian, in the lower Sakmarian of Vestspitsbergen, the early
Art;nsklan of the Canadian Arctic, and the probable early Artinskian in
Alaska. Several species of Kleopatrina in the Artinskian of eastern Nevada
apn‘roach the Protolonsdaleiastraea condition, but it is very doubtful that
they should be included in this genus as the elimination of walls is
wery sporatic.

Other massive corals associated with this fauna include @rionastraea
in the Upper Carboniferous to Artinskian in the Urals, and in the Artinskian
of the Canadian Arctic and eastern Nevada. Thysanophyllum occurs in the
Upper Carboniferous to lower Sakmarian in the Urals, and in the lower
Sakmarian in Vestspitskergen and Nevada. Stylasiraea has been found in the
Sakimarian and Artinskian of the Urals, Sakmarian of Vestspitsbergen and
gouth-eastern California, and the Artinskian of the Canadian Arctic.

Origin and migration of «northern» massive corals. The «northern»
fauna of massive corals is thought to have originated in the Urals, as all
genera either first appeared there in the Early Permian or are known only
from this area in rocks of Upper Carboniferous age. Many species lived
in the Ural region during the Asseclian, but at this time they apparently
did|not populate cather the Tethys region to the south or the Arctic north
beyond the northern Urals. In contrast to the corals, the fusulinid faunas
show considerable similarity with those of the Tethys and Greenland indi-
¢ating interchange of species. Connection with the Tethys probably was poor
and/or sporatic allowing migration of fusulinids, but not corals, until the
end of the Assclian when the connection ceased to exist. The barrier to migra-
tloﬂ of corals in the Arctic, however, was not permanent and in theearly Sak-
matian and again in the early Artinskian massive corals spread across
the| Arctic to western North America.

Relative to modern geography, distribution of the massive corals is
gtrange (Pict. 1) forming a great arc that stretches from the middle latitudes
of the southern Urals across the North Pole to middle latitudes in western
North America. This distribution is greatly improved, in that it is conside-
rably more like distribution of modern massive corals, when the occurrences
are [plotted on a reconstruction of continents in the supposed appropriate
Permian latitudes (Fig. 3). On thisreconstruction the Urals, Vestspitsbergen,
Canadian Arctic Islands, Alaska, and western North America appear to
represent, in the Permian, the north-eastern, northern, and western
shelves of a single, large northern continent. Significantly, the coralline
faunas persisted for great lengths of time (Fig. 2, 3) only in areas relatively
close to the paleoequator (i. e., the Urals and western North America), where as
the faunas were of very limited duration farther north in the present Arctic.
This suggests the possibilily that water temperatures may have controlled
migration and occurrence of massive corals in the Arctic. Thus, at times of
relatively low temperatures the corals and perhaps the fusulinids were
unable to survive in the Arctic, whereas in times of higher temperatures
these faunas were able to spread widely.

" |If this hypothesis is correct, the corals suggest that the waters of the
Arctic were cool during the Assellan warm near the beginning of the Sakma-
rian and again near the beginning of the Artinskian, and perhaps cool later.
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Fig. 1. Distribution of «northern» massive Rugosa in the Early Pcrmian.

1 — southern Urals; 2 — central Urals, 3 — northern Urals; 4 — Novaya Zemlga; 5— Vestspitsbergen;
6 — Ellesmere Island; 7 — Devon Island; & —NAlagka Range; 9 — Oregon; 10 — California; 11 —
evada.

Distribution of fusulinid faunas probably is consistent with this model.
In the Asselian, fusulinid faunas were similar from the Urals to Greenland,
but those described from Vestspitsbergen (Ross, 19635), and far western
North America (Skinner and Wilde, 1965) do not contain closely related
forms. At this time, migration of fusulinids apparently was not free thros
ughout the Arctic. Also, fusulinid faunas apparently did not spread across

Occurrence of massive rugose corais

o ]
Fusulinid Zons Vestspits- Migrati

bergen

Epoch

Urals Canada Alaska Nevada
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Fig. 2. Fusulinid zonation in the southern Urals and correlation of «northerns massive
Rugosa. (*Russian usage of fusulinid generic names).
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north Pacific shelves to
cth America at thistime as

faunas described from the
elian by Skinner and Wil-

(1965) are not Tethyan in
racter either. In the late
elian or early Sakmarian,
vever, both corals and
ulinids spread across the
itic. Many genera of corals
rrated from the Urals to
itspitshergen and western
rth America where very rich
alline faunas developed. At
nut the same time or slight-
sarlier fusulinid faunas also
rrated throughout the Arc-
and western North Ameri-
The genus Eoparafusulina,

example, probably repre-
ted by several species in )
aan, has been reported Fig. 3. Distribution ?[ «northern» massive Rugosa
n Vestspitsbergen, Green- Plotted ensan Early(ll,r‘:‘);’l‘“l??)Paleogeographlc base
d, Canadian Arctic Is- o
ds, Alaska, northern California, Texas, and Peru. With the exception
Fexas, which was poorly and/or sporatically connected with the «northern»
, this is the belt of the «northern» massive corals. The age everywhere
Sakmarian, although in Texas and Timan it may also be late Asselian.
re or less simultaneously with the fusulinid and coral migration across

Arctic, fusulinids also migrated along the north Pacific shelves to wes-
1 North America. Many of the Sakmarian forms illustrated by Skinner
| Wilde (1965) are very close to Tethyan species (Rauzer-Chernousso-

per. comm.). The opening of two northern routes simultaneously
) sugglests a climatic control for the fusulinids as well as for the mas-
3 corals.

The next recognized Arctic migration occurred near the opening of the
inskian. Orionastraea, Protolonsdaleiastraea, Stylastraea, and Kleopatrina
e introduced into the Canadian Arctic, Protolonsdaleiastraea into Alaska
l 01rionastraea into Nevada. Migrations of other groups at this time are
s clear.

The data presented above is consistent with the ideas of Waterhouse
69, 1970) that concurrent with glaciation in the southern hemisphere
1 water faunas lived in the northern hemisphere. According to Waterho-

(1970) the Eurydesma fauna of the southern hemisphere inhabited cold
ters and correlates with the Tomiopsis-Attenuatella fauna of Siberia and
1ada. He indicates an upper and perhaps middle Asselian age for this
nt. This corresponds to a period during which the «northern» massive
als were restricted to the Urals. In the Sakmarian when coral faunas
rrated across the Arctic, the warmer water brachiopod Stepanoviella
ead widely in both northern and southern hemispheres.
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ITOABJEHHUE I MHUTPAIIMA «CEBEPHBIX» MACCHBHBIX PYTO03
B PAHHEN IIEPMHU

K. I.CTHBEHC
(Can Xoce, Kaaugoprua)

P E3 O ME

«CeBepHBIe» MaCCHBHEIE DaHHEIEPMCKHE DYTO3hl ABJIOTCA PEJHKTOM paHHEKAaMeH-
JTONBbHHIX, KOTOpPHle IPOCYHMeCTBOBAJH Bech NO03AHMI KapboH B obaactu Ypaiaa. Xo-
[HEe BOJB 3aTPYAHIIH MATPALHI0 3TOi GayHH na ceBep I 3amnaj BAOJIb Medb$OB MUPO-
'0 KOHTHIEHTa Ha NPOTAKeHHA accelLcKoro Bexa. IToTenyienne npuOpe:KHBIX BOJ B Ia-
Ie CaKMapCKOro H apTHHCKOTO BEKOB BO30OHOBHJIO MHTPAOHI0 KOPaJJOB BAOJb CEBEp-
‘o Gepera xonTmHeHTa Ha 3amapn CesepHoil AMepukHm, B03MOkmoO, 10 CeBepHHIX AH}I‘.
| payHa mcuesna ¢ YpaJja B Hadale apTHRCKOrO Beka H H3 3aNafiHKX paiioroB Ceseproit
epHKND B cepefillHEe apTHHCKOrO Beka. C 3THM BpPeMeHeM COBIIaj|aeT yracaene ¢ayHH
BEPHHIX» MaCCHBHO-KOJOHHAJbHHX PYyros.

PALAEOGEOGRAPHY
OF EARLY PERMIAN WAAGENOPHYLLID
AND DURHAMINID CORALS

C. L. Rowett
(Fort Worth, Tezas)

The Waagenophyllidae and Durhaminidae constitute two large and
portant groups of late Palaeozoic rugose corals. According to Minato
d KHato (1970) the Waagenophyllidae includes 21 genera, 19 subgenera
1 more than 176 species. The Durhaminidae, a Family errected by these
thors (1965a), includes 7 genera, 4 subgenera and over 53 species. Although
;h families possibly are related to a common Carboniferous lithostrotio-
lid ancestor (Minato and Kato, 1965b), by the early Permian representa-
es of the two groups can be easily distinguished. Tigure 1 shows a compa-
on of the internal structures of typical genera and illustrates the inva-
ble presence of transverse tabulae, clinotabulae and elongate dissepi-
nts in waagenophyllids and the absence or rarity of these structures in
thaminid corals. Other differences include the presence of lonsdaleoid
sepiments in the Waagenophyllidae (rare in durhaminids) and a less
nplex, commonly discontinuous axial structure in many durha-
nid corals.

Waagenophyllid corals include solitary forms as well as fasciculate
1 massive (mostly cerioid) coralla. Fasciculate and massive durhaminid
als are known, and one solitary form (Amandophyllum) has been assigned
this Family. These corals are known from rocks that range in age from
 Middle Carboniferous of Asia to late Permian strata in southern Europe,
itral, southern and south-eastern Asia, Japan, and western and north-
stern North America. Primarily as the result of several monographic stu-
s by Professors Minato and Kato (1965a, 1965b, 1970), the detailed taxo-
ny, phylogeny and stratigraphic occurrences of both waagenophyllid
I durhaminid corals has been well documented.

Figure 2 shows the worldwide distribution of waagenophyllid and dur-
ninid corals. In this figure, waagenophyllid genera are indicated by num-
s enclosed by rectangles and durhaminid genera by numbers enclosed by
:les. Both continents and seas are shown in their present-day positions
h respect to latitude and longitude.
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(F) (MG HI JIK With few  excep-
| tions, it can be scen
that waagenophyllid co-
rals are confined in their
- distribution to southern
Asia, Eurasia and Euro-
pe. These regions long
and traditionally have
been regarded as the site
of a borad, tropical,
east-west trending Pa-
laeozoic sea, the Tethys
i Sea. Durhaminid corals,
i conversely, occur for the
most part in present-day
arctic and subarctic re-
DURHAMINIDAE WAAGENOPHYLLIDAE gions such as the Ural
" Mountains, Spitsburgen,
Alaska, and the Pacific
S — periaxial tabella G — media! plate North-west. Consequent-
ly, Palaeozoic marine
C — wide tabella H — septal lamella invertebrate faunas from
| — transverse tabulum , 1ern regions have come
R nortto be called «nort-
E — clinotabella J — clinotabulum = hern», «arctic», or «bore-
al». These terms have be-
en widely used in palae-
Fig. 1. Comparison of Durhaminid and Waagenophyllid ontological literature to
Corals. describe not only the co-
ralline faunas of the pre-
sent subarctic and arctic, but brachiopods, mollusks and other invertebrates
as.well. It has (cf. Minato and Kato, 1970) been suggested that the so-called
«boreal» faunal province may have included temperate or even subtropical
climates, but before the advent of sea-floor spreading, plate tectonics and
the resurrection of continental drift, the presence of abundant fossil corals
and coral reefs in regions that today are far north of the arctic circle was
indeed difficult to explain.

Recent geological literature, however, while acknowledging the proba-
bility of moving crustal plates, nevertheless has continued to perpetuate
several assumptions pertaining to late Palaeoroic palacogeography and cli-
mate that are misleading. The first of these is that the Tethys was an east-
west trending, entirely tropical sea that contained a fauna of invertebrates
including compound (fasciculate or massive) corals that were reef-formers
(hermatypic forms). The second assumption has been that the so-called
«boreal» marine provinces consisted largely of north-south trending seas such
as the Uralian and Cordilleran geosynclinal seas, in which colder water
faunas, including solitary ahermatypic corals, predominated. The primary
distinction between Tethyan and «boreal» faunas thus has continued to be
attributed to latitudinal or climatic control — presumably the result of
generally decreasing sea water temperatures away from the Permian equator.

These assumptions may represent a seemingly logical extension of the
recognition of what apparently actually is a colder water faunal province.
This is the well-documented Eurydesma province, a name taken from a
characteristic marine pelecypod. These faunas, in addition to their presence
in the Salt Range of West Pakistan are also known from lower Permian
strata in South America, south Africa, Australia and other parts of the
«Gondwana» regions. Moreover, the continental equivalents of these marine
deposits commonly contain the Glossopteris flora as well as glacial deposits

el *

A — axial tabeila

D — peripheral tabefla

F — dissepiment K — elongate dissepiméms
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Fig. 2. lower Permian coral distribution: present day.
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Fig. 3. Lower Permian coral distribution: reconstructed Waagenophyllidae.

including glacial tillites. The FEurydesma province therefore appairently
‘does represent colder climates in these regions during the early Permian.
The extension of this logic, however, to apply to the so-called «boreal» seas,
in spite of their present arctic and subarctic distribution, is false.

Figure 3 is a reconstruction that depicts the main clements of early
Permian palaeogeography insofar as is permitted by our present knowledge
of strata of this age. Land areas in Lhis figure are shaded, and fall broadly
into three large landmasses: the northern protocontinents of Laurentia
and Angara, separated by the Ural geosyncline, and the southern Gondwana
continent. The distribution of marine areas (light colour) represents essentially
the maximum known exlent of Sakmarian and Artinskian (Wolfcamp and
Leonard of North American usage) scas. In North America, these included
the shallow epeiric midcontinent embayment, the Gautemalan embayment,
the Cordilleran geosynclinal sea and the Franclinian, or «Arctic» geosyncline.
In northern Eurasia early Permian scas occupied the Ural geosyncline, the
Moscow basin, the Donetz basin, the Crimean gulf and the Adriatic gulf.
Across southern Europe and Asia, Permian seas included the Afro-Medi-
terranean Tethys, the Himalayan Tethys (including the Dzungarian and
Nan Seas) and the Oriental Tethys (which included the Huangho and
Yangtze basins of northern and southern China, the Heinan geosyncline
across Horea and the Ussuri Sea in extreme south-eastern U. S. S. R.).

Palaeolatitudes shown in Figure 3 are based on a late Palaeozoic pole
position determined by K. M. Creer of Great Britain (in Hurley, 1968).
However, inasmuch as continental plates can be presumed to have shifted
in position somewhat during the Sakmarian and Artinskian, the point shown
actually represents an average pole position for this interval of time. Other
paleolatitudes shown, including the lower Permian equator, were determined
by «best-fit» reconstructions on a standard world globe.

In this projection distortion is largely limited to those regions between
30° and 60° South Latitude. There is no distortion of present continental
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shalves or contnental outlines, whch are superimposed primarily as a
reference to present geography. Although an error of as much as 10° of Lati-
tude may be present, it is doubtful that this would have any effect on the
main conclusions that can be drawn from the reconstruction.

Let us now examine the first assumption, i. e., that the Tethys was
an least-west trending tropical sea. As is shown by figure o, the overall
trehd of this sea during the late Palacozoic was south-west — north-east.
The only portion that occupied the equatorial belt was the southern Asia-
tic Tethys; both to the south-west and to the north-cast, temperate latitudes
were included.

Similarly, the so-called «boreal» seas of the lale Palaeozoic, including
the| Uralian, Franklinian and Cordilleran geosynclinal seas, had trends
that were only in part north-south. Like the Tethys Sea, these seas were
primarily tropical and subtropical but also included temperate latitudes,
particularly in south-western North America. From this observation it
follows that the coral populatlons that occupied these seas lived, as do most
mofern corals, primarily in tropical or subtropical marine waters.
' The striking geographical separation of the Telhys and «boreal» coral
provinces has been pointed out (fig. 2), and it is also true that many olher ele-
ments of the invertebrate faunas of these provinces are in dissimilar. It is
important to note, however, that some «mixing» of Tethyan and «boreal»
corpls does occur. This mixing certainly is genuine in Japan, where more
than 60% of the known lower Permian durhaminid genera (Durhamina,
Yabeiphyllum, Heritschioides, Tanbaella and Amandophyllum) and over
509 of described lower Permian waagenophyllid genera (Pavestehphyllum,
Iranophyllum, Agakophyllum, Chihsiaphyllum, Polythecalis, Wentzellophyl-
lum and Wentzelella) occur, often in direct association. In the Adriatic
gulf of southern Europe one solitary coral assigned to the Durhaminidae

andophyllum) is associated with a rich waagenophyllid fauna of massive
E)rms (Chihsiaphyllum, Polythecalis, Wentzelophyllum and Yokoyamella).
_or_iversely, one fasciculate waagenophyllid coral (Heritschiella) was de-
scribed from the North American midcontinent region (Moore and Jeffords,
19{‘) and a cerioid waagenophyllid coral (Wentzelella) recently has been
identified among durhaminid corals in the lower Permian of Alaska. Howe-
ver, only the faunal mixing in Japan may represent an actual example of
a region where durhaminid and waagenophyllid coral co-existed during the
Petmian. The isolated occurrences of Amandophyllum and Heritschiella
raijes the possibility that the assignment of these genera to the Durhamini-
da¢ and Waagenophyllidae respectively may be erroneous. Amandophyllum,
according to Minato and Kato (1965a) may be more closely related to the
aulophyllid coral Corwenia (=Dibunophylloides) than to Durhamina, and
Heritschiella is known only from the genotype species. The occurrence
of [Wentzelella in the lower Permian of the Alaska Range isbased on my recent
restudy (Rowett, 1971) of two small fragments found in a collection made
in 1936. Inasmuch as no additional specimens representing this genus have
beén found since then, the presence of Wentzelella in Alaska needs confir-

tion

l Another seemingly anomalous occurrence pertains to corals first descri-
bed as a species of Lonsdaleia from the Pennsylvanian of Peru (Meyer, 1914)
‘and subsequently referred to the Family Durhaminidae (Minato and Kato,
1965a). In an unpublished study (Finks, 1953) of lower Permian corals from
Peru, however, Meyer’s material was stated to be conspecific with Corwenia
(Aulophyllidae).

With Japan as the only clear exception, thercfore, the geographic se-
paration of the durhaminid and waagenophyllid faunal provinces appears
to(have been quite distinct. The reconstructed palaeogeogarphy and palaeo-
latitudes shown in figure 3 nevertheless make it evident that water tempe-
rat’ures related to latitudes were not responsihlo for the dissimilarity of these
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provinces. On the other hand, this reconstruction shows the presence of se-
veral intervening landmasses that separated the so-called «boreal» and Tet-
hys Seas during the early Permian. These barriers probably were the primary
factorthat prevented the mixing of durhaminid and waagenophyllid genera.
Although little is known concerning the configuration of the Pacific during
the Permian, it appears that north-eastern Asia (and possible north-western
North America) was one of the few regions where free exchange within sub-
tropical or temperate climates was possible. The presence of both durhami-
nid and waagenophyllid corals in Japan thus takes on new significance.

Another region that would appear to be an area of potential mixing
of durhaminid and waagenophyllid corals on most palaeogeographic maps
of the Permian is in southern Asia, where the seas of the Ural geosyncline
commonly are shown as interconnecting with the Tethys Sea. There is,
however, no mixing of durhaminid and waagenophyllid corals in this region.
It is possible that oceanic currents were such as to prevent dispersal of lar-
vae across a marine connection, but it seems more likely that a narrow land
barrier separated the Uralian and Tethyan Seas throughout the entire Per-
mian. Hill, in her study of Sakmarian geography (1958) indicated that
a marine connection between these two regions did not exist in the late
Permian (Hazanian) and that evidence for such a connection earlier in the
Permian was lacking due to Mesozoic and Tertiary cover. The absence of
faunal mixing of early Permian corals supports the conclusion that a land
barrier existed during the early Permian as well.

The final assumption that has been made pertains to the supposed lati-
tudinal control of the distribution of solitary, fasciculate and massive ty-
pes of coralla. This assumption also is not supported by the reconstruction
shown in figure 3, which shows that both fasciculate and massive durha-
minid and waagenophyllid corals occurred from about 30° South Latitude
to, or possibly beyond, 30° North Lalitude. Solitary waagenophyllid corals
have a similar distribution. Amandophyllum, if this genus is correctly as-
signed to the Durhaminidae, ranged from about 20° South Latitude to beyond
30° North Latitude. In short, there appears to have been no latitudinal
zonation of solitary, fasciculate or massive forms of durhaminid or waageno-
phyllid corals within these latitudes in early Permian seas.

In summary, the traditional concepts of a tropical, east-west trending
Tethys Sea and a more northerly temperate or boreal sea whose coralline fau-
nas differed because of latitudinal temperature zonation is not borne out by
‘this reconsrtruction; rather, the observed faunal differences appear to have
been due primarily to the geographical separation of theseseas by intervening
land barriers. It also appears that the distribution of solitary, fasciculate
and massive corals was independent of latitudinal zonation within at least 30°
North and 30° South Latitude. Growth-forms of corals consequently are not
reliable indicators of palacoclimatic zones except insofar as tropical or subtro-
pical marine waters usually are indicated by the presence of coralla of any
-1ype. In some regions, however, corals apparently also lived in the tempe-
rate zone during the early Permian. The distribution of corals beyond 30°
North Latitude in the early Permian, as is true of some living coral popula-
tions, can be presumed to have been due to warm oceanic currents. As was
first pointed out by Hill (1938) and substantiated by recent studies (cf. Ro-
wett, 1971), the distribution of various growth forms (small, solitary, non-
dissepimented forms, larger solitary dissepimented corals and compound
dissepimented corals) among the Rugosa appears to have been primarily
controlled by local environmental conditions.
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ITAJIEOTEOTPA®HA PAHHEIIEPMCKHX
BAATEHOOHJJIINT H JTYPAMHHIIT

g.J. POBETT
(@opm Bopm, Tezac)

PE3IOME

O mnoBceMeCTHOM pacIpoCTpaHeHHMH II03JHENAaJe030lCKAX KopaJoB ceMeiictB Dur-
inidae m Waagenophyllidae noBossEO XOpOmO H3BECTHO BCICACTBHE HITEHCHBHOTO
[eHHA 3TAX Tpynn B mociefgmyie roan. Crajgo nourn Tpagnnmeil cumTaTth, 9TO Aypa-
171bl 3aHAMAIOT «00peaJbHYI0» HIN «aPKTAYeCKYIO» NPOBHHNNIO, H 9TO BaareHOGHIIAAL
0 B TponmyecKodl mian «cyGrponmdeckoii» npopnEnnE Ternca. OaHako, Korja pacnpo-
HeHHAe 3TAX KOpaJJoB OTMedaercs Ha INaJjeoreorpadnieckoil Kapre pammed NepMH
€TOM IIOCJeAYIOINX NepeMeleHAH MaTepHmKOB, TpeOyeTcss NPHHEOAINHAJILHO HOBOe 065-
sgHe AX pacnpoctpaneEnd. OCHOBHHE BHIBOAL, KOTOpPHE MOKHO CAeJaTh H3 3ITOTO
\ ajeo3ooreorpadgnueckolfl Kaprhl, clepylomme: ¢ayHACTHYeCKHEe INPOBHHONH nypaMi-
A BaareHO(MIJANj, IO-BHAMMOMY, OTINYAJNCh Ha NPOTAXeHHH IIepMCKOTO IepHofa,
)a3[ieJleHNe NX OBUIO ITpefie BCETO MepHANOHAJLHEIM, a He MHPOTHHM; GoJee TOTO,
HO 3aMeTHTb, 9TO GapbepH B OCHOBHOM GOHUIN reorpadgmiecKuMn (NOAHATHA cymm),
. IAPOTHRIMA KIMMAaTHYECKAMH; «CMEIINBAHMAE» 3TAX NPOBHHOMII IPOACXOANIO TOJBLKO
¢po-CpeansemuoMopckoii 9acra Mopa Ternca, B finomckom Termce m, BepoaTno, na
(e meaTpanbHoii obaacrn CeBepHoll AMepHKH; B TO BpeMa KaK HHHEIIHee IAPOTHOE
IpocTpanenne AypaMuHEnA naer ot IlonApHOro Kpyra fo I0:KHOI 9aCTH ceBepo-TeMIe-
7PHOIi 30HH, AX pacnpocTpaHeHNe B paHHeii IepMH ORUIO MOYTH IOJHOCTBIO IpPAYpO-
» K TPOIIMYeCKAM H CyGTPONIYECKHM 30HAM; COBPEMEHHOE paclnpoCTpaHEHHE BaareHo-
a7 YCTaHOBJEHO B IlpefieJlaX CeBepO-TeMIIepaTypHOH 30HH, HO B IepMH GHIJIO TaKKe
[AYeCKAM H CyOTpONMYeCKMM; 3a HCKJIKYEHAEeM MAaCCHBIHX IYypaMHHHJ, KOTOpHE, II0-
iMOMYy, ORIIH orpammYenn Npr6aasnTeasHo 20° OT IepMCKOro 3KBaTOpa, HET CBHje-
CTBa INHPOTHOTO paclpejeeHAs N0 30HaM HX BETBACTHX H OJAMHOYHHIX IIpeACTaBHTE-

KaK H MacCCHBHRIX, BeTBACTHIX HJIH OJAMHOYHEIX Baarenodmiananmg. Iloatomy kakercs,
¢dopma pocra caMa 1o cebe He ABIAETCA HaJEKHLEIM I0Ka3aTeseM Iajeomnpor. Kpome
', TEPMHHH «G0peaNbHHI AR «TPONHYECKMI» B NpPUMeneHNN K INPOBHMUHAAM B JaHHOM
1ac HEeBEPHH C TOUKII 3peHMs IepMcKoil naJseoreorpadmi M JeliCTBATeILHOTO paclpo-
JIeHAA 3TAX KOpAaJJoB.

UPPER JURASSIC
CORALLIFEROUS LIMESTONES FROM
THE HOLY CROSS MOUNTAINS (POLAND)

E. Roniewicz

{Warsaw)

Polish localities with abundant Jurassic corals are among the northern-
st ones in Europe. The coralliferous limestones recorded in this country
e formed within two zones. Tithonic reef facies has developed in geosync-
il Carpathian zone, while in the area of Central Poland and in a few lo-
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Fig. 1. Geological sketch map of the IToly Cross Mts.

1 — Palaeozoic; 2 — Triassic and Lower and Middle Jurassic; 38 —
Upper Jurassic, 4 — younger deposits.

calites in Northern Poland the coralliferous limestones were formed in the
epicontinental zone during the Oxfordian and Himmeridgian. The aim of
the present note is to characterize selected deposits in the last-named zone
and to present some remarks on the corals of which they are composed and
on the lithology of accompanying limestones. The results of detailed studies
here discussed come from the Mesozoic margin of the Holy Cross Mts. (fig. 1).
Having many characters in common with classical areas of Kurope, this
region is marked by the most variable specific composition of the Upper
Jurassic coral fauna in Poland. On the one hand due to many quarries here
exploited, the area under study is convenient for faunistic studies, but,
on the other, as a result of the Jurassic being overlaid by younger deposits
and exposed only in several spot outcrops, it is not very favourable to de-
tailed studies on the distribution of the coralliferous facies and accompa-
nying ones.

Distribution of coralliferous limestones. In the region under study, the
conditions favourable to the development of coral concentrations appeared only
twice. For the first time, it took place in the late Middle Oxfordian in the
NE of this area (at Baltéw and its vicinity). A horizon of coralliferous li-
mestones was then formed, in which a fairly uniform development is recor-
ded over the entire space accessible to observation (a belt 15 km long and
1 km wide). Then, the coral facies was shifted to the opposite extreme,
S and SW of the Holy Cross Mts, where coral deposits were formed in the
late Oxfordian and early Kimmeridgian. Larger, heterochronous coral
concentrations with a limited horizontal range were then formed in a few
localities. Two of them considerably differ in specific variability from the
remaining ones. One of them is dated from the Upper Oxfordian (in the en-
virons of Niziny) and the other from the Lower Kimmeridgian (the quarries
of Bukowa).

The segments of the profile in which corals occur abundantly are at
most 10 m thick. The coralliferous limestones are interpersed by barren
beds. The assemblage of corals occur in the form of about 1 m thick beds
which stretch for a dozen or so meters and are embedded in a non-bedded or
only slightly stratified limestone.
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n Middle Rimmeridgian corals are known which occur abundantly
in single layers in the form of biostromes marked by a small thickness
(0,2+1,5 m) and, now and then, a considerable extent. They are developed
in various localities of the south-western margin of the Holy Cross Mts.

n addition to compact concentrations, corals occur as a scatterd faunal
component, in the Oxfordian and Himmgridgian. On the whole, they played
a considerable rock-forming role, althoungh they did not form very thick
st'ruzi}cures. They represent a hermatypic fauna which, under local condi-
tions, formed banks and patches only and not reefs.

Lithological characteristic of the coralliferous limestones. The Upper
Jurassic deposits of the Holy Cross Mts are fairly strongly differentiated
lithdlogically (Kutek, 1968, 1969). Striking is their facial variability ob-
served over their length and indicating a considerable variability of the
sedimentary environment. Certain deposits recurred with a constant type
of development. Among others this concerns coralliferous limestones. Regard-
less of their age, these are fine grained and pelitic limestones. Pellet grains
of the type fecal and other pellets and aggregation grains are the finest fun-
damental components of grained limestones. Further, they also consist of
single and composite microoncolites and skeletal fragments. The coarser
components are oncolites reaching 3 cm in diameter, intraclasts, etc. These
1i|me'pst0nes mostly contain the majority of the components referred to above,
whi¢h occur in various proportions to a micrite cement and form what is
kuo}vn as a chalky limestone (Hutek, 1969). The pelitic limestones are
oanl t rarely purely micritic, mostly they contain an admixture of fine cal-
carepus grains gradually turning into a chalky limestone. In the environment
of coral assemblages, predominant are fine-grained limestones. Sometimes,
there also occur detrital limestones which are composed of organodetrital

ains 1 —5 mm in diameter. Limestones with corals of a coarser fraction

,nclrconglomeratic in character occur only exceptionally (Roniewicz and
Roniewicz, 1971).

ICharacteristic of the coral concentration. In most assemblages, corals
aceur in situ, and in their life position, which particularly concerns lamellar
ain?:tbranching colonies. In some cases, small spherical colonies give an
impression as if they were displaced. Concentrations of allochtonous colo-
nieg are rare.
| | On the whole, coral concentrations consist ol colonies of one or a
few| generations, forming a distinct, thin layer, a biostrome, or they are com-
posed of the skeletons of many generations which grew on top of each other. It
the/latter isthe case, they form irregular lumps which occur in nonbedded
limgstones. Due to their shape and variability of specific composition they
hapipen to be called colloqually reefs or bioherms. The author rejects these na-
meg, since they are connected with the assumption that the coral structure
projected above the bottom, while, under the concrete conditions,
it may be observed that particular coral generations, forming assemblages
a ftw meters thick, grew on top of each other simultaneously with an
increase in the amount of deposit. Consequently, a body composed of the
skeletons of many generations, did not project above the bottom since, toget-
her| with its growth, it became buried in sediment. The formation of such
corpl bodies is, therefore, the result of a long duration of certain sedimen-
tary conditions, which otherwise could lead only to the formation
of bedded limestones and thin coral biostromes.

Coral concentrations were formed under varions conditions of a shal-
Jlow water environment which differed from each other mostly in a degree
of the mobility of water. While, within certain limits, the deposits remain
tha same, corals differ to such an extent that it is possible to distinguish
three types of environment. The shape of colony predominant in an assem-
bldge, and, to a certain extent, its specific composition are a basis for such
a distinction.
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The first type of environment might be marked by a very shallow water
which, however, has a considerable energy and in which the bottom sediment
is moved by waving. In this type of environment there occur massive colo-
nies, while small spherical colonies look as if they were shifted and sometimes
they occur as pebbles. The deposit frequently contains variously sized onco-
lites and thin coatings covering objects to 3 cm in diameter. This type of
a coralliferous environment recurred several times during the cntire «coraly
period of the Jurassic of this area. The deposits arc marked by a small
thickness which rarely exceeds 0,2—2,0 m.

The second type might be respected by very shallow waters with a lower
energy and in which branching colonies would be predominant. These concen-
trations are from a few meters to a few kilometers long. In one casc, the as-
semblage of branching corals of 1,5 m in thickness developed on shoals on
which after the necrosis of the colonies, the branches were dissolved by che-
mically active surface waters (Roniewicz and Roniewicz, 1968).

The environment of this type, common in the Himmeridgian, is met
with in the south-western part of the area.

The third widely occurring type of environment, might be marked
by a calmer water. Sheet-form or lamellar and submassive colonies predo-
minate in the concentrations. Due to the fact that the proportions of parti-
cular components of limestones such as fine calcareous grains, microonco-
lithes and micrite are the same as in the second type, and that the share
of species with porous skeletons is large, we can judge that this envircn-
ment was marked by a much the same depth as that in the environment
of the second type. They would only differ from each other in a smal-
ler water mobility in the environment of the third type. Obviously, the fac-
tors which determined this type of environment were much more involved
than the water mobility here assumed, but it is difficult to establish them
on the basis of the facts. The difficulty of interpreting this environment
consists in the fact that due to of lamellar corals, it seems to be not much
similar to the Recent coralliferous environments.

In the Middle Oxfordian of the north-eastern margin of the Holy Cross
Mts the largest concentrations of lamellar corals of this area were develo-
ped in the environment of precisely this type.

Specific composition of coral fauna. More than 100 species of corals
(most of them described by Roniewicz, 1966) have hitherto been found in
the Jurassic of this area. The most differentiated are stylinids, represented
by about 40 species. Among them only the species with branching colonies
form assemblages, while the massive forms are scattered. They arc met
with primarily in the environments with mobile water, that is, those of the
first and second type mentioned. With respect to the specific differentiation,
the second place is taken by the montlivaltids and latomeandroids which
number 20 species each. They are followed by microsolenids, thamnasterids
and aclinacidids represented by 5 1o 10 species each. The representatives
of the last named three families are fundamental components of the assembla-
ges of lamellar corals. With respect to their {requency, they even predomi-
nate over the branching stylinids. In this fauna the lowest number of spe-
cies belong to the actinastreids, rhipidogyrids and amphiasireids. Besides,
the species of these families occur rather accessorily. The small share of the
last named {wo families considerably distinguishes this fauna from the
Tithonian fauna of Stramberk which is considered as a typical reef onec.

Organisms accompanying corals. The blue-green and primitive green
algae were the organisms which abundantly occurred in the coral environ-
ment. The formation of the calcarcous deposils composed of fine grains
(cf. Monty, 1967) is for the most part due to their activity. The formation
of oncolithes of various sizes in which abound the coralliferous deposits
of the Jurassic is attributed to the blue green algae (cf. Hutek a.¥ Radwanski.
1964). The representatives of this group are probably responsible for the
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rmation of laminaled, calcarcous deposils found in this area within and
tside coral concentrations.

Of Lhe algae of a higher organization, small, &ph(‘ll(‘al colonies of the
een alga Marinella and variously shaped (()10111033 of a few species of red
zac of the group of solenoporas, which reach the dimensions of coral co-
nies, frequently occur in the company of corals. No zonality has been ob-
rved ina mutual distribution of corals and solenoporas. These algae, found
th within and outside coral concentrations, always occur as a secondary com-
nent of an assemblage.

The fauna which accompanies corals seems 1o be rather not abundant
d gencrally specifically poor. However, due 1o the fact that the area of
servation on the surface of limestone is limited, the possibility exists
at such an estimation may be erroneous. As a matter of fact, the accempa-
ing fauna may be relatively abundant, but poorly visible in a solid rock.
v inslance, due to special conditions of weathering, the author succeeded
obtaining many skeletons of 20 various species of brachiopods, molluscs,
onges, annelinds, not to mention various skeletal elements of echinoderms,
aile the rock viewed on its polished surface did not revcal the presence
so differentiated fauna.

A certain exclusiveness is observed in a mutual distribution of corals
ld other organisms. It consists in the fact that the area occupied by
relatively compact assemblage of coral colonies is almost devoid of other
una which is grouped in other places, frequently adjoining the assemblage.
1is primarily concerns oysters, dicerases and nerinei. This may be an ex-
ession of the differentiation of microenvironments. On the other hand, in
e case of loose assemblages of corals these organisms happen {o be intermin-
ed with each other.

The coral colonies themselves became frequently the subsiratum of
rious encrusting and boring organisms. The former are represented by
yozoans, serpulids, rarely solenoporas and brachiopodes and the latter
r various species of pclecypods and less frequently by annelids and others.

General remarks on the Upper Jurassic coral fauna. Many species with

mellar and phaceloid colonies are a peculiarily of the Upper Jurassic
ral fauna of the area under study and of other European territories. In
[dition to their common occurrence such corals had a capability of forming
rge assemblages, which makes up a feature distinguishing the Jurassic
ym the Recent coral seas. Jurassic corals of these types, both single and
assemblages, mostly occur among the pelitic and fine grained limestones,
r1ich suggest that they developed on a sediment bottom. At the same time
should be noted that the water in such an environment was probably turbid
a result of the suspension of fine calcareous particles. Such conditions
viate from optimum ones for the Recent corals and this difference in en-
ronment might be responsable for the peculiar character of the Jurassic
ral fauna and for ils dissimilarity in relation to the Recent faunas.
Of all corals the most widely distributed are the lamellar ones (Table 1).
ae part of them might belong to foliaceous types, the other— to encrusting
les, whose surface adhered to the substratum. This concerns horizontally lying
lonles of a considerable diameter. Since the distinction between these two
pes is impossible under the present conditions, the author does not intro-
ce this division.

Under favourable conditions, the colonies of some species may pass
ym the lamellar, sheet-form into submassive types. Lamellar colonies
 provided with a holotheca, frequently they are in a horizontal position,
t sometimes they are oblique with their calicinal surface arranged against
p current (fig. 2). Due to the fact that the corals with colonies of this
pe are most widely distributed and that they frequently occur on the base
coral assemblage of other types (Megnien et al., 1970; Roniewicz and
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Fig. 2. L amellal and submassive corals, Bukowa, l.ower Iummerldclan "Arrow incli-
cates an orientation of the calicinal surface of colomes

A — Actinaraea granulata (M inster);, C — Convexastraea sexradiaia (Goldfuss), Co—
Comoserisminima B ¢auvais; F — Fungiastraea multicincta (K o b y); M — Microsolena agarici-
formis Etallon; S — solenoporas; T — T hamnasteria concinna (Goldfuss).

Roniewicz, 1971). we may suppose that they were best of all adopted to
the unstable botiom. Here primarily belong some species of the genera
Microsolena, Comoseris, Actinaraea, Thamnasteria, Fungiastraea, Isastraea.
Thus they are porous corals and species with solid skeletons.

Phaceloid corals are surely the most characteristic element of the late
Jurassic fauna. Seventeen species assigned to 12 genera (as compared to
20 genera known from all other European areas) have been recognized in the
Holy Cross Mts. Mostly these are species of the genera Calamophylliopsis,
Thecosmilia, Stylosmilia, the first of them being the most common. They
are components of polyspecific assemblages together with corals of other
structure of colonies, or else they form monospecific assemblages. The latter
are most likely to be an expression of the deterioration in environmental
conditions. As a matter-of-fact they are met with in the Middle Rimmerid-
gian which makes up an limit of the mass occurrence of corals in this area.

The development of the phaceloid colonies in the Jurassic represents
a preservation of the mode of colony formation characteristic of the Trias-
sic and Upper Palaeozoic. The survival of the phaceloid type over several
geological periods and then the reduction in the number of species of this
style on the Jurassic — Cretaceous boundary may give evidence for a pro-
longed preservation of a certain ecological niche, occupied in succession
by the phaceloid rugose and scleractinian corals and which was subsequently
drastically limited. The last phaceloid corals abounding in individuals but
specifically poor are known vet from the Urgonian. Afterwards, the corals
of this type become accessory only. The correlation observed between the
occurrence of phaceloid and shallow water pelitic and fine grained limesto-
nes suggests that they were adopted to a definite facies and that their limi-
tation may be connected with the limitation in the range of this facies.

If the phaceloid corals are an element distinctly differing the Recent
seas from those of most the Mesozoic and representing the ancient mode in co-
lony formation, other types of branching corals common in the Jurassic
are a modern element. These are branching plocoid, meandroid and cerioid
colonies. Species of this type of colony seem to be an ecological equivalent
of the most effective Recent reef-building species as numerous Acroporas,
Porites, etc. Their morphological similarities allow one to guess similar
ecological conditions, but their appearance in the company of many phace-
loid species in contradistinction to the Recent ones indicates some differ-
ences between these environments. Obviously, the greatest difference bet-
ween the Jurassic and Recent branching corals consists in a small share
among them of the species with rapidly growing, porous skeletons. Single
species of the genera Microsolena, Meandrophyllia and Dendraraea limit
the list of the Jurassic porous corals of this type, of which only the genus
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Mfandrophyllia is of a considerable rock-forming importance in the Holy
Cross Mts. A small percenlage of thal species with porous skeletons in this
group of corals as compared with the Recent ones is, as a matter-of-fact,
an expression of profounder differences between these faunas which consist
in| a different degree of their revolutionary advancement.
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BEPXHEIOPCRKIIE KOPAJIZIOBBIE N3BECTHARH
CBEHTORIIUCKNX TOP (HO.IbLIIY)

E. POHNHEBHY
(Bapwasa)

PE3IOME

B Ilosbme n3BeCTHH TPl paiioHa, B ROTOPHIX Ma1prliopoBble KOP&ESlbl BCTPEUArTCA
po{MuoskectBe. Iro paiioH Kapmar (paTcKite 1t TIITONCKIIe Mapenopapiu), paiioH LeHTpab-
nofi IToabmy, CBeHTOKmHCKIe Topbl (OKkcdopAckie II KIMePIJUKCKIe) II PailoH ceBepHOIl
ITgs1b1I, B KOTOPOM BCTPEYAIOTCA KOPaJJbl BepXHero KBMepHLka. B Goiabmuncrse cay-
gapB Majpeliopapull YCTAHOBJEHH B N3BECTHAKAX; TOJLKO B ceBepHoil IToabme oHn Haiji-
JeHB B Meprejsx.
113 1opckuX ordoskenuii CBEHTOKIIIICKHX TOP A0 HACTOAIIEIO BPeMelll yKasaHo 6oJjee
10D BiyoB xopasaos. CTusimjisl, pefcTaBjieHHble 6o1ee yeM 35 BHIaMI, o6pasyoT And-
(Qepenniipoannyo rpynny. C KoJirdecTBenHOIT TOYKM 3peHIA MIKDOCOJEHNJB Il TaMHO-
CTEPHIIABI COCTABJIAIT OCHOBHYW rpymnmy. Cpean pas3aityHbBIX MOPQOJOTIYECKNX THIIOB
n/lacTHHYAThie M BETBICTBle KOJOHMII BCTpedaloTcs Handoiee 4acro.
1_ (bayHa, KOTOpasA CONPOBOKAAeT KOPaJJbl, GeJHa I MaJouwicieHHa, TOTAA KaK BOJO-
POCII HTPAIOT OllpefieJIleHHYI0 pPOJb.
B 6oabureii yacTn MecTOHaXO:KAEHIIT MaJpenopapin Bcrpedanrcad B ¢opme pas6po-
caHHBIX KOJOHMNII I Ke OGLINPHBIX CKoOILTemul, coiepskamux 1—2 Bijga, pewxe GoJee.
MO’KHO BBIAEINTDH 3 THIIA KOPAJJIOBHX OTJIOKEHIHII B 3aBUCIIMOCTH OT Cpejbl, 8 KOTO-
if oI 06pa3oBaHbl: 1) OHKOJIITOBbIE I OOJITOBbIE II3BECTHAKI, COAEP/KANIII@ MHOTOGIC~
HBIe ITOJIy cepliuecKiie KOJOHMI; TJIYGIIHA OT HYIA 0 HeCKOJBKIX MeTpOB, HHTEHCIB-
HOe JelicTBIIe BOJH; 2) CKOIUJIEHIA IJIaCTHHYATHIX KOJOHIIT B IIEJHTOBBIX I OPraHOTeHHO-
O(JIOMOYHBIX H3BECTHAKAX B TOPH3OHTAJLHOM WIII HAKJIOHHOM IIOJOJKEHII, TIy6HHA OT
HYJIA J0 HEeCKOJbKIX METPOB, CKOpee BJIIAHMe TeUYeHIli, UeM BOJH; 3) CKOILIEHNA B 6OJb-
IIAHCTBE CJIyYaeB BETBICTHIX KOJOHNII B IIeJMTOBBIX II3BECTHAKAX; TJIYyGHHA HECKOJLKO
MdTpPOB, OTPaHIYellHOe BJIAHINE IBIKEHIA BOIHI.
Kopannossie orio:keHNA BepxXHell Iopel B Ilodbme 1MenT HeGOJbIIYI0 MOIHOCTB,
HQ poJb IX 3HAUNTeJNbHA.
B cBeHTOKWIICKOI Iope ABaskAbl BCTPeUeHBI OTJOKEHNA € KOopadJaMI MOIIHOCTHIO
+10 M — Bbile ypOBHA Gregoryceras transversarium B CeBEPO-BOCTOYHOM YacTH pailoHa
Ha TpPaHIle OKCHOPACKOTO I KIMepIIKCKOTO APYCOB B I0ro-aanajHoii yacti. B Hux
ep/KuTCA pasiiyHad ¢payHa H INpe[CTaBJIeHB OHI Pa3HOOOPAa3HBIMI JUTOJOrHYeCKIMH
MILIeKcaMIl 113BeCTHAKOB, HO IIX HeJb3A HasBaThb pHdaMil. ITH OTI0:keHUA 06pa30BaHH
es)éanaT)e VCIOBI, KOTOPHle He MEHAJICh B TeueHlle T0Jroro BpeMeHIH (MOHOTOHHO®
ornGaHie).

=R -]
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YPIOHCKUE (BAPPEM-AIITCRUE) XETETH/IbLI
COBETCR IX KRAPIIAT

B. I'. YepHos
(Mocrea)

XerenIpl ABIAOTCA CBOEOOPA3IOIl IPyHIOl KMUICYHOLOTOCTIILIX, —Cli-
CTeMaTHIecikoe MOJIO;KeHHe KOTOPLIX M0 CHX HOp He BbisiICHeHO. QN mpoIman
0oJIbIIOIH MYyTh PasBUTHS OT OPJAOBHKA A0 Mumonena. Ecam xereTupsl maseo-
3051 H3Y9eHbI JOCTATOTHO MOJIO, TO XETETH bl Me3030s1 H3BECTHBHI 3HATHTEJIHHO
xyske. Me;Kay TeM, cyls MO HMEIMIMCS B JTepaType MaHHBIM, B MOPCKHX
danmsax Mesoszoiickux otno;kenuit CpemuseMHOMOpCKOII maseoreorpadide-
CKOIf 06J1aCTH 9Ta Ipymma pacmpocTpalieia J0BOJbHO MIPOKO, MOCTATOYHO pas-
HooOpa3Ha M MoO;KeT HMeTh 3HadeHme Auasi crpaturpadum. Hpome Toro, Ges
Oosice mOApPOOHOTO H3YUEHUs] Me3030ICKHX XeTeTH/ HEeBO3MOKHO BBLISCHITH
MyTH HCTOPHIECKOTr0 PasBUTUs BCEIl TPYIIBI M PENINTh BONMPOC O HX CHCTeMa-
TH9ecKoM mojo;keHnu. Jlo HacTosAmero BpeMeHH XeTeTHMLl H3 MEeJOBBIX OT-
noskennit Coserckoro Cowosa ne usywamuch, a BHe npejenoB CCCP ommcano
4 Buja u3 HisKHero u 12 Bumos us Bepxmero Mena (Deninger, 1906; Bachma-
yer, Fliigel, 1961; Patrulius, 1965; m ngp.).

I'eosmormaecknmu mecaeoBaHIAME aBTOpa B mpejeiax coBerckux Hapmar
OBIJIO yCTamoBJIENO HPHUCYTCTBHE YPTOHCKOH (alii OpraHoreHHBIX H3BECT-
HSIKOB. JTH OTJIOKEHHs HPOTATHBAITCH Y3KOIl MPEpHIBHCTOIl IMOJI0COIl BOJb
ceBepHoro 1<past Mapyapouicioil 30Hbl yTeCOB MHUPHHOII OT HECKOJIBKIX JeCcsT-
KOB JI0 HECKOJLKUX cOTeH MeTpoB o0meil mpoTsurenHocthio B 100 kM. B crpoe-
HUI yPTONCKIX OpraHoTeNHHX MOCTPOeK HPHHIMAIOT ydacTie pa3HooOpasHbie
HCKOIIaeMble 0CTATKH, CPe;IH KOTOPHIX BHIJENATCA PUPOCTPOSAMIE 0OPraHn3Mbl
(CKIEpaKTHHII, CTPOMATONOPOIL(EI, BOIOPOCII M XeTeTHAbl) H pudoaobuBLie
(opbHTOMMHLI, PYAMCTL, OPIOXOHOTHE MOJIIIOCKW, HIJOKO:KHEe, U Apyrue).

Bospactr otaoskenmii, BMemammmxX XeTETHbl, ONMPEJEJAeTCA IO OCTaT-
kaMm ¢opamunudep (Orbitolina lenticularis (Bl u m .)), xopannos (Feli-
zigyra picteti (ILo by), Polytremacis urgonensis Ko by, Actinacis re-
mesi Felix, Myriophyllia lancoronensis M or .), pyaucros (Requienia
ex gr. ammonia (Goldf.), Monopleura ex gr. urgonensis M ath.), Gpa-
xuonon (Belbekella irregularis P ict., Tamarella tamarindus (Sow.),
Sellithyris ex gr. upwarensis M i d). IlpuBefeHnsiii KOMIJIEKC HCKOMaeMbIX
JaTHpyeT GappeM-alTCKUIl BO3pacT H3BECTHSAKOB H II03BOJsIeT OTHECTH UX
Kk pacnpoctpadenHnoii B CpeamseMHOMOpPCKOil masieodooreorpadudeckoii o0~
JacTH yprouckoit daprm.

AHanu3 HMCKOIaeMblX OCTAaTKOB, TIIaBHBIM 00pasoM pyAICTOB, KOPAJJoB,
Opaxmomonx 1 opOMTONNH, MOKA3BIBAET, UTO XETETHAb ypProHCKoili dgaummm obu-
TaJM B TCIUIBIX BOJaX Ha MEJKOBOJIBIX yAaJelHulX oT Gepera ydacTkax Mops
¢ HopMaibHOil comeHocThlo. (Du3NKKO-XHMHYCCKasg 0OCTAHOBKAa YPrOHCKOTrO
facceilHa XapaKTepH30Bajach BHICOKOIl THAPOAMHAMIKOIH, NPO3PaTHOCTHIO,
BBICOKIM KHICJOPOJHBIM IOTENI[NAJOM I COJlepP/KaHIeM YTIEKICIOT0 KaJabIlHsl.

XereTuasl yproHa copeTckux MHapmaT npeacTaBieHbl TpeMs BHIAMIL
Chaetetopsis zonata P at., Ch. favrei (D eninger), Ch. urgonensis sp.
nov. (ta6a. I, II).

ITpn paccyoTpeHHE CTONB OTPAHNYEHHOTO MaTepHaja HeBO3MOKHO OIKOMI-
YATEJBII0 PEIIINTh BONPOC CHCTEMATHYCCKOTO MOJIOSKEHHs XeTeTH] H H0oKa3aTh
IyTH HCTOPHIECKOT0 PasBUTHs 3Toil cBoeobGpasioii rpynnsl. OCHOBHbIE TePTHI
CTPOEHUs YPTOHCKHX XeTeTH] CBOMATCS C CJIEAYIOmMEMY.

Nsygennsie xeteTumnl 06pasyoT TOJbKO KOJOHHH, KOTOpbIe BCerja mMac-
cuBnpie. Ilo dopme mpeobiamaroT morycdepmaeciine n ;KeIBaKOBHIHBIE, pejKe
wapooGpasunie, pazmepamu ot 6 10 40 cM B monepeannke. HoqoHun yprouckux
XeTeTH{ XOpPOIIN CIOHCTHI, ¢ mepepsiBaMi pocTa. CIOMCTOCTh YeTKasl I BHIpa-
ilaeTcsT 9epeloBaHIeM CBETJBIX I TEMIIO-CEPBIX CJI0eB, MOIHOCTBIO 710 O —8 MM.
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ﬂro MHAKH CJIaTaloTCsl M3 IUIOTHO C/KATBIX 300MAHBIX TpPyOOK, pasMepaMu
, 15 1o 0,7 mm. 3oougnsie Tpy6KH 00BIYHO, HO IIe BCErja, pasaelsioTcs
T}JH 0if CTCHKOII, KOTOpasi, KaKk IIPABIIO0, HIPOXOJUT 110 CEpeJiHe I B HOmeped-
HOM |CeUeHIII IIMeeT MOJUTOHANbHYIO (o6braHO 1IECTHYTONBHYI0) dopmy. [Topsr
3hM HYTHIE, OKPYIJOil, OBalbHOIl, peske Meaijpuieckoit ¢opmbl. Pasmeps
ux or 0,008 go 0,5 mm B guamerpe. Tosunmaa 300HAHBIX TPYOOK MEHseTCS y
pasdex BimoB or 0,035 g0 0,16 MM. MHKpOCTpYKTypa CTEHKH 3epHHCTas,
BHINIQJTHEHHAA CKPBITOKPHCTAJIMYECKIM KadbluToM. [lHmma npaBIIbHELE,
lIO.TI ple, OOBIYHO pAaCIOJAralTCsi HAa OJHOM YpPOBHE B CMEJKHBIX sdUeilkax
pﬂ PYOOHPYIOTCA B 30HBL ¥ 1exotopeix BujoB (Ch. zonata P at.) oGHapy-
;geH I TIOpHl B CTeIKax 3004AHBIX TpyOok. VI3ydeHHBHIT MaTepHan yKasblBaeT
ié.l 0JI1I0€ OTCYTCTBHE y DappeM-amTCKIIX XeTeTH I COBeTCKUX HapmaT cemTab-
x| oOpasoBauuii. PasMHo;KeHIme y paccMaTPHBAEMLIX XeTeTH] MPOHCXOTUT
TdM TPOTOJBHOTO [eJeHHs MATEPHHCKHX s9eelk Ha HECKOJbKO MOYepHIIX.
CBoeoOpasme XeTeTH/ 3aKI0Y&eTCsI B TOM, WTO OHH OOHApPY/KHBAIOT
‘mp hi, CXO/HbI€ C Pa3JIIIHBIMI TPYIHAMH KHIIEIHOIOJOCTHHX — ¢ Anthozoa
(Tahulata) m Hydrozoa (Stromatoporoidea), 110 B TO ke BpeMs HMEIOTCH U
c crBennbie pasanausa. Cxogcrso ¢ Tabulata Beipaskaercss B HaamIHu
oPmIBil CTEHKH M COEMIIIITEIbHBIX HOp, oOHapy:xeH1bIX ¥ Ch. Zonata P at.,
HO QTCYTCTBHE BA;KHBIX CTPYKTYPHBIX 3JEMEHTOB — CEMTaJLIbIX 00pasoBalimii
— JIpJ1aeT TMPUHAMJIEKHOCTh HX K KOPAJUJIOBBIM IIOJIAIAM COMIHTEJBIION.

U3 npusHakoB, CXOMHBIX C THAPOMAHKINII HOJHIAMM, MOKHO I1a3BaTh
CIIOAYIOMIIIe: CJIOMCTOCTh B HapacTaHHH IOJHIIISKOBBIX Macc; 0ojee Jerkoe
pacilajieHie OJHIHAKOB [0 YPOBHM, COBIA/IAIOIIM C 30HAMIL /LI I OTBe-
IIM 3aMeJJIEHHBINM TEeMIIaM pOCTa KOJOHIII;, 3HAYIITEJILHOE YTOJIIeHIe

BEPTMKATLHBIX CKEJIETHNX JJIEMEHTOB; HIIOTJa MeaH,[pHYecioe CTPoeHIe sAde-
ek, HaTOMITHAOIee CTPOCHIE CReTeTa CTPOMATOIIOPOILICII; 3ePHIICTOE CTPOCHHE
CTCHKI 300HJIHBIX TpyOOR.

Omucannble XeTeTHAB U3 Gappema II amTa coBeTcikix ltapmar oGHapy:Ku-

micTasi, a me mopicras. HpoMe Toro, y yprouckmux xereTiry 6ojiee TOJCThHIE
cTeHKi. JTI 0COOCITHOCTII CTPOEHIIST YPTOHCKIIX XEeTEeTI He IMO3BOJAT OT-
IIX K Kopaiaossid mosrav. Heooxoimo, 1kaw oto ¢;(es1an b. C. Cokomos
(1959, 1962), paccuaTpuBaTh X B COCTaBe TILIPOILTHHIX IIOIITOB.
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URGONIAN (BARREMIAN-APTIAN) CHAETETIDS]
' OF THE SOVIET CARPATHIANS

V.G. CHERNOYV [(Moscocv)
SUMMARY.! i

The examined Chetetida can only form th: ¢ilpaies whish are iwvariably massive
and of dictinct lamination. Tha lamination m:ans thz alteraation of licht anl dark-grey
lamellae. In some species the pores were recoznized in th2 walls of 200id tubes. Tha stu-
died jmaterial shows no signs of any septal coastructions in Barramian-Aptian Chatetida .
Thlls does not allow to assign them to coral polyps and thay are attribite!l to hydroid
po vps.
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CORAL-BEARING SEDIMENTS
IN THE POLISH CARPATHIANS

E. Morycowa

(Cracow)

The Polish Carpathians are divided into three zones: the internal
zone, the Pieniny Klippen-Belt and the external zone (fig. 1). The first
zone consists of the following elements: 1 — the Tatra Mountains with its
two tectonic units: the High-Talra folds and the Sub-Tatra nappes; 2 — the
Podhale Flysch. The third zone, the External Carpathians, consists of four
main tectonic units, the Magura, the Silesian, the Sub-Silesian and the Skole
nappe. These units consist exclusively of flysch. Between outer and inner
zones a narrow belt of the Pieniny is situated.

In the Internal Carpathians an in the Pieniny Klippen-Belt the corals
occur in place or they are redeposited. In the External Carpathians they are
mainly redeposited or found in exotic blocks.

Internal Carpathians Trias (Rhaetian, Rhaetian — Hettangian). The
oldest coral-bearing rocks are those of Rhaetian age. 7They occur
chiefly in the Sub-Tatra unit. The High-Tatra unit on the whole is
poor in corals.

The coral-bearing rocks of the Sub-Tatra unit are known from Sarnia
Skala, Maly Kopicniec and Mala Swinica. These rocks are medium and
thick-bedded limestones of grey or dark-bluish colour, intercalated with
dark shales. The biocoenosis of these limestones is poor in species. Two spe-
cies of corals, namely Thecosmilia clathrata Emm. and Astraemorpha sp.
described by Goetel (1917) are the most abundant. The former visibly pre-
dominates and is represented by delicate phaceloid colonies. Besides the
corals there are brachiopods, molluscs and crinoids. Both the skeletons of
corals and the shells of molluscs are unbroken.

The coral-bearing limestone beds were presumably deposited in quiet
waters, with a depth not exceeding 100 m, and under tropical o1 subtropical
conditions. The intercalated shales often contain fragments of lameliibranchs
and gasteropods shells. This suggests a deposition in shallower walers.

The corals occur also in the bluish limestones of Rhaetian-Hettangian
age of the High Tatra unit in the valley of Chocholowska (Horwitz and Ra-
bowski 1922, Rabowski 1959, Kotariski 1959). These limestones are inter-
calated with dark shales, and are associated with brecciaso r conglomerates
composed of fragments of coral skeletons. These corals have not been hitherto
studied. They seem to be similar to the Rhaetian Corals of the Sub-Tatra

unit. (fig. 2).

Fig. 1. Tectonic map of the Poliseh Carpathians shewing the localities with the coral-
bearing rocks. External Carpathians after M. Ksi azkiewicz Internal Carpathians after

S. Sokolowski, 1958.

Internal Carpathians: I — High Tatra unit: a — cristalline rocks, b — sedimentary cover; 2 — Sub-
Tatra units: a— Lower Sub-Tatra unit, b—Upperr Sub-Tatra unit; 3 — Podhale TFlysch. Picniny
Klippen Belt: 4 — Pieniny Klippen Belt. External Carpathians: 5§ — Magura nappe; 6 — Tectonic
windows; 7 —Dukla folds; 8 — Sub-Magura scale; 9 — Silesian nappe; 10 — Sub-Silesian nappe;
11 — Skole nappe; 12— Andrychow Klippen; 13— Stebnik naipe; 14—16—Miocene; 17 — Andesite and
other cristalline rocks; 18 — Localites with Coral-bearing rocks. Localities with Coral-bearing rocks:

1 — Chocholowska valley, Rhaetian; 2 — Wysoka Turnia, Barremian — Lower Aptian (Urgonian);
8 — Kobylarz, also there; 4 — Giewont, also there; § — Wielka Rowien and Mala Dolinka, Al-
bian; 6— Sarnia Skala, Rhaetian; 7— Maly Kopieniec, also there; 8— Dolinka Bialej Wody, Albi-
an; 9— Kopy Soltysie, Upper Hauterivian — Lower Barremian; P.. Rcgoznik, Middle Tithonian;
10—Zamarski, Tithonian, 11~—Wozniki, Middle Tithonian; 72— Wozniki, Hauterivian; 13 — Jastrzeb-
ia, Barremian — Lower Aptian; 14— Buk(w, also there; 15 — Trzemesna, also there; 16 — Kobyle
Grcdek, Lower Berriasian; 17 — Cogolév anil Kebyle, Ubper Eocene—Lower Oligocene; 18 — Kru-

hel Wielki, Upper Tithcenian — Lotwer Berriasian.
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Fig. 2. Distribution of the Coral-bearing rocks in the Polish Carpathians.

Cretaceous (Barremian — Lower Aptian, Albian) (Table I.) The Cre-
taceous Corals of Barremian and Lower Aptian age (Passendorfer 1930,
Lefeld 1968) in the Internal zone are known from the Urgonian limestones
of the High-Tatra unit. These limestones are organodetrital and of light or
grey colouration. In several localities, e. g. on the northern slope of Giewont,
in the area of Kobylarz and Wysoka Turnia they consist of calcareous reef
breccias containing abundant fossils, such as algae (Rhodophyta), corals,
hydrozoans, lamellibranchs (Rudistae); subordinately there occur small
algae (Salpingoporella), foraminifers (e. g. Orbitolinids, Miliolids) sponges,
bryozoans, brachiopods, crinoids, echinoids, and serpulids. The corals,
although not dominant, are rather abundant. They are highly recrystallized
and difficult to identify. 18 species of colonial and solitary hermatypic
corals have been identified (Morycowa and Lefeld, 1966). They belong mainly
to the genera: Pentacoenia, Eugyra, Diplothecophylia, Felirigyra, Montli-
valtia, Clausastraea, Amphiastraea, Microsolena, Calamophylliopsis and
Actinacis. The most common and characteristic species are the following:
Pentacoenia pulchella d' Or b., Eugyra lanckoronensis (Morycow a),
Felizigyra duncani Prever, Felizigyra sp. (=Eohydnophora aff. picteti
(Koby); Morycowa, 1971), Amphiastraea basaltiformis tatrensis
Mocycowa, Calamophylliopsis fotisalensis Bendukidze).

The assemblage of fossils and the lithological properties of the Urgo-
nian limestones indicate that these limestones are the products of destruction
of reef or reef-like structures.

Scares and strongly recrystallized corals have been found in the Murafi
limestones of the Sub-Tatra unit exposed at Kopy Soltysie. The limestones
are of Upper Hauterivian or Lower Barremian age (Passendorfer, 1951).

Some solitary, ahermatypic corals belonging to Trochocyathus conulus
Phil were described from Wielka Réwiefi and the valley of Biala Woda
by Passendorfer (1930) from the Middle Albian dark glauconitic limestones
resting unconformably upon the Urgonian. The associated fauna isthat of
ammonites, gastropods, lamellibranchs, echinoids, etc.

Pieniny Klippen Belt. Jurassic (Middle Tithonian). The Jurassic co-
rals are known to occur in the Rogoznik limestones of the Pieniny Klippen-

222



l

BelJ. These limestones are mostly developed as typical coquina beds made
of innumerable shells of amonites, (and aptyches), brachiopods, gastropods,
bel;mnltes and crinoids. The fauna determined by Zittel (1870), Neumayr
(18 Uhlig (1890), Birkenmajer (1963), Birkenmajer and Gasiorowski
(196 ) and Gaswrowski (1962) indicates a Middle Tithonian age, a zone with
Semiformiceras semiforme. The small ahermatypic corals which sporadically
otcur in the Rogoinik limestones belong to the family Cariophyllidae. The
fillt ving species of corals were described by Zittel (1870): Trochocyathus trun-
catus 7 it., Cariophyllia primaeva Z i t. About 20 specimens of solitary
c{:ra S belongmg also to the family Cariophyllidae are being studied.
he biocoenosis and the biotope of Rogoznik limestones indicate that
sediments were laid down below the lower limit of reef formation, that
i§ beélow 50 m, and probably much deeper.

ixternal Carpathians. The occurrences of corals in the flysch zone are
of three types: 1. Some are synchronous or penesynchronous with the flysch
sédiments but derived from shallow-water and marginal parts of the flysch
bésin. The corals have been redeposited from their primary environment by
gtavity mass movements, slumps or turbidity current. 2. Other corals
ate found in exotic blocks and are distinctly older than the flysch sediments
il which they occur. 3. Still other belong to the flysch biocoenosis and comp-
rise | exclusivelly ahermatypic solitary specimens. Typical occurrences
of carals in the Flysch zone are given in stratigraphic order.

CIr{"alaeozoic (Devonian, Lower Carboniferous). The Palacozoic corals
ate fpund exclusively in exotic pebbles and blocks of Devonian and Lower
Carbpniferous limestones. The pebbles and blocks are scattered in various
horizons of the Cretaceous and Tertiary flysch of the outer units. The Pa-
lapozoic corals are relatively rare and not identified as yet.

| Jurassic (Tithonian) and lowermost Cretaceous (Berriasian) (Tables I1,
I[{I).[The Jurassic and lowermost Cretaceous corals occur in olistolithes, exotic
blbclLs and pebbles. These corals represent the Tithonian and the transition

beds /from the Upper Tithonian to Lower Berriasian. The exotics containing
carals occur in various units of the Cretaceous and Tertiary flysch. Some
examples are given below.

| 1. One of the occurrences is at Zamarski near Cieszyn in the Cieszyn
(of Teschen) Beds. These beds form the lowermost part of the Carpathian
flysch and stratigraphically they comprise the Kimeridgian, Tithonian, Ber-
riasian and Hauterivian. In a shaly intercalation of Berriasian age there are
blocks and pebbles of dark micritic and organodetrital limestones which
(Ksigzkiewicz, unpub. inf.). These corals are colonial and
solitary-hermatypic. Among the colonial corals, the most common are those
characterized by phaceloid colonies such as for instance Thecosmilia and
Cft_]axophylliopsis. Very common are solitary corals such as Montlivaltia.
Beasides the corals mentioned, the limestone pebbles contain: stromatoporo-
ids, l:iryuzuans, ammonites, lamellibranchs, gastropods, decapods, abundant
microfossils, for instance tintinnids, algae. The coral assemblage seems to
indicdte the Tithonian age. The primary environment of the corals discussed
mdy be envisaged as that of shallow littoral and warm waters. The Titho-
nian ¢oral-bearing sediments had already been consolidated when they were
brought down by a slump into their present environment.

| the Tithonian and Berriasian corals are also found in exolics of white
limestones generally referred to as «Stramberg-type» limestones.

2: In one of such exotic blocks found at Wozniki near Wadowice in the
Hauterivian of the Sub-Silesian nappe, described by Ksiaikiewicz, (1963)
the f@llowmg genera have been identified: Stylosmilia, Stylina, Helio-
"oema Montlivaltia, Thecosmilia, Clausastraea, Fungiastraea and some genera
from lhe family Amphiastraeidae. The corals ha\e delicate lamellar and
branching skeletons. They are not dominant fossils and are associated with
abundant lamellar stromatoporoids. Moreover the biocoenosis consists of
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abundant lamellibranchs, brachiopods and decapods. ILess abundant are
bryozoans, crinoids, echinids, ammonites and tintinnids.

The corals are indicative of Tithonian age and the ammonites described
by Ksiazkiewicz, (1963) suggest the Middle Tithonian age (zone Semiformice-
ras semiforme).

There is a certain kind of zonation within the block which obviously
reflects the primary orientation and accumulation of fossils. Thus for instan-
ce the colonial organisms are found in their growth position. In the sequence
preserved the corals tend to concentrate in the lower part. The decapods on
the other hand are found at the top. The biocoenosis described and the
character of the sediments indicate that the primary environment of the li-
mestones was that of relatively calm and shallow waters under tropical or
subtropical climatic conditions. The environment was presumably situated
relatively far from the shore.

3. Olistoliths occur also within the Maestrichtian flysch sediments
of the Skole nappe. One of the olistoliths exposed at Kruhel Wielki near

Przemysl presents another example of coral-bearing limestones. These li-
mestones represent the Tithonian and a transition zone from the Tithonian
to Berriasian. Among the 13 identilied species of corals (Morycowa, 1964)
the majority belong to the colonial hermatypic genera: Stylosmilia, Stylina,
Heliocoenia, Clausastraea, Amphiastraea, Stereocoenia and Dimorphastraea.
This assemblage, and particulary Clausastraea confluens (Q uen st.),
seems to characterize the Tithonian.

The corals are associated with abundant fauna (ca. 223 species), mainly
that of lamellibranchs and gastropods. Brachiopods and ammonites are also
found (Wojcik, 1914). In thin sections ascertained has been the existence of
tintinnids and small algae (Geroch and Morycowa, 1960).

The limestones from Kruliel Wielki are the remnants of a reef or reef-
like structure formed in a high-energy environment in warm walers.

4, Smaller blocks of very similar character occur also in the Lower

Eocen flysch sediments of the Silesian nappe near Nowy Sacz (Slaczka,
1963). The diagnostic fossils (tintinnids) indicate the Berriasian age of these
blocks but the corals in them have the same character as in the Tithonian
limestones (Morycowa, 1968) Five species of hermatypic corals have been
identified. They belong to the genera: Stylina, Heliocoenia, Clausasiraea,
and Fungiastraea. The most characteristic species is Clausastraea confluens
(Quenst.).

The exotic limestones of similar or identical character are of widespread
occurrence in the Carpathians flysch. This testifies to cxtensive distribution
of Tithonian — Berriasian reef or reef-like sediments within the Carpathi-
ans geosyncline.

Cretaceous (Hauterivian, Barremian, Lower Aptian) (Table I'V). Of parti-
cular interest are corals which occur in the Grodziszcze (Grodischt) conglo-
merates in the Silesian and Sub-Silesian nappes at Jastrzebia, Wozniki,
Bukow, Trzemesna. These conglomerates are of a Hauterivian, Barremian
and Lower Aptian age, depending on the locality in which they are found
(Ksigzkiewicz, 1938, 1951; Koszarski 1961). 989 of corals, however, occur
in the Barremian and I.ower Aptian conglomerates. All these corals appear
as massive or lamellar colonies. They are well preserved, not rounded, and
in some places the microstructure is well preserved. They do not occur in
exotic blocks.
~_From a few thousand specimens collected, 69 species have been identi-
fied (Morycowa, 1964a) and about 20 are now being studied. The specimens
represent chiefly the following genera: Actinastraea, Cyathophora, Pseudo-
coenia, Holocystis, Pentacoenia, Stylina, Heliocoenia, Eugyra, Felizigyra,
Latusastraea, Dimorphocoenia, Clausastraca, Diplocoenia, Colymnocoenia,
Fungiastraea, Stereocoenia, Microsolena, Meandraraea, Microphyllia, Ellip-
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ia, Polytremacis. The most characteristic for the Grodziszcze conglo-
tes are the following species: Actinastraca minima (de Fr o m.)-
reudominima (K o b y), Cyathophora steinmanni Fritzsche, Holo,

bucovinensis V ol z, Pentacoenia pulchella d’' Orb., Stylina re-
isde From. Heliocoenia rézkowskae M orycow a, H. carpathica
'ycowa, FEugyra lanckoronensis (Morycowa), Eohydnophora
sicteti (K oby), Clausastraea alloiteaui M orycowa, Columnocoe-
siazkiewiczi M or y ¢ o w a, Latusastraeca eziquis (d e Fr o m.), Ellip-
ua regularisd ' Or b., E. hemispherica (de From.).

No other fossils have been found associated with the corals discussed.

[he corals were originally living in shallow agitated and warm waters
bottom covered with gravels. They formed originally larger or smaller
ars. Some of these clusters were attached to the pebbles. The corals
pebbles were than redeposited and brought down to their present
onment.

Jpper Eocene — Lower Oligocene. In the Upper Eocene — Lower
.cene Menilite shalesof the Silesian nappe at Gogoléw and Kobyle near
o a few solitary, ahermatypic corals were found (Jucha and Krach, 1962).
belong to the family Cariophyllidae. These corals were living in poorly
lated and relatively deep waters (below 100 m?).
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KOPAJLIOCOJIEP/KAIME OCAJKI
B ITOJIbCKUX KAPIIATAX

E. MOPLIIIOBA
(K paros)

PE3IOME

TMoanciite lRapnaTthl pasfeATcs Ha TPU 30HH: BHyTpenHwio (Brecokme Tartpu m
Cy6-Tatpst), Pieniny Klippen-Belt, Biremuioo (Marypa, Cniaesns, Cy6-Cuiesns),

B mepBHX jByX 30max KOpPaJIJIEl 3aXOPOHEHH KaK B MeCTe OGHTaHHﬂ, TaK I IepeoT-
JI0;ReHBl, B TPeThell 30lle OHO TJaBHREIM 00pa3oM IepeoTJOKeHHl MJIf HaliIeHH B 3K30TH-
gecKnX I1JHOaX.

3oua 1. /lpeBHeitme Kopaans nasectHu n3 pata Cy6-Tatp, a B Bricoknx Tatpax
BecbMa penkn. Jto Thecosmillia clathrata w Astraemorpha sp. Kopaann GappemMa 1 Hik-
Hero anTa N3BEeCTHH 113 YProHCKHX H3BecTHAKOB Bricokmx Tarp — Pentacoenia pulchel-
la, Eugyra lanckoronensis, Felexigyra duncani, Calamophyllopsis fotisalensis. 3oHa 2.
10pcknme ropajnsl (cpemuilii THTOH) BecbMa MHOTOYNCJEHHH B N3BecTHAKaX Rogoznik —
Trochocyathus truncatus, Cariophyllia primaeva. 30Ha 3. Bo ¢anme MOHO BHEIATHL TPH
KOMIJIEKCA KopaJlIoB: a) KOpaJlIhl CHMXPOHHH ¢ o0pa3oBaHmeM ¢JHIIa, HO IOYTH BCerja
TIepeoTIIOXKEeHE B MOMeHT GopMHpoOBaHNA ocafgka; ) KOpaJJb 9K30THYECKAX IO H B) KO-
panan ¢ammeBoro GmoreHo3a.

Iopanan fneBoHa — MKHero KapOoHa HalileHH HCKJIIOYNITEIbHO B DK30THYECKHX
rasfax, OHII PefKN I 0 CHX Iop He onlpeneneHs. Hopaaaw THTOHA m Geppmaca Haijize-
HE B OJIICTOJIATAaX, 9K30THYECKHX 6JorKax @ BajdyHax. OHH IpOHajJe’KaT MHOrOYIC.IeH-
num popam (MopumoBa, 1964; Kmaskesuw, 1963).

ToTTepnB-0appeM-HIKHEANITCKIe KOpAaJJH B OOJBIINHCTBE BCTPEYEHH B KOHTJIOME-
parax, a B 9K3oTmyecknx Gaoxax nx ner. HanGosee xapakrepHm Actinastraea minina,
Holocystis bucovinensis, Heliocoenia rézkowskaen np, ] pyrox opraEndecKnX ocTaTKOBC HA-
MH He HaljeHo.

B BepXmelaolenoBHX — HIDKIEOJATOIeHOBHX OTJOKeHHAX HalifleHO HeCKOJbKO efH-
HIYHEIX arepMaTHIHHIX KOpaJJoB, OTHOCAMuxcA K cemeiictBy Cariophyllidae.
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LES MADREPORAIRES DU MIOCENE
DE PORTO SANTO
(ARCHIPELAGO DE MADERE)

J.-P. Chevalier
(Paris)

| Introduction. K. Mayer (1864) fut le premier a signaler, dans 1'ile de
Porto Santo, la présence de Madréporaires d'dge miocéne. Dans son célébre
travail sur I'Archipel de Madére, il décrivit, dans les calcaires et les tufs
deqd ilots de Baixo et de Cima, proches de Porto Santo, les espéces suivantes:

Desmastraea mayeri Fr o m., Desmastraea orbignyana M a y., Phyllo-
coenia thirsiformis Mic h.?, Astrocoenia fromenteli M a y., Heliastraea

revostana M. E. & H., Heliastraea reussana M.-E. & H., Danaia calcinata
May.
' Plus tard, J. Berkeley Cotter (1892) étudiant la faune de I'ile, put ré-
colter a 1'flot de Cima et a 1'ilot de Cal quatre espéces: :

Dendrophyllia ramea Bl., Dendrophyllia cornigera Bl., Heliastraea
reussana? M. —E. & H., Danaia calcinata M a y.
|| Da Silva (1956, 1958) reconnut, dans le Vindobonien de Porto Santo,
jHe iastraea reussana M.-E. & H.? et deux aulres espéces inconnucs dans
1'ile: Ceratotrochus ci. duodecimcostatus G ol d{. et Acanthocyathus Sp-
:Em bref, onze espéces de Madreporalres d’age Vindobonien ont été récaliées a
ce nour dans les niveaux miocénes de Porto Santo.

.| Les échantillons étudiés dans ce travail, au nombre de 75, ont été col-
lectés par le Professeur Docteur J. M. Cotelo Neiva (Université de Coimbra),
le Professeur Docteur M. Schwarzbach (Université de Cologne) et le Docteur
Montaggioni (Office de la Recherche Scientifigue et Technique d’ Oulre
Mer, Marseille). Nous les assurons tous trois de noire vive gratitude pour la
co fiance qu’ils nous ont {émoignée en nous permettant 1'étude de leurs
matériaux.
Ceux-ci présentent un grand intérét et complélent nos connaissances
sur|la faune corrallienne de I'fle.
f Faune corallienne. Au cours de cetic étude, nous avons pu rcconnaitre,
dans le Miocéne de Porto Santo 16 espéces dont 2 sont ncuéelles et 3 endémi-
jugs. Le tebleau I en donne la liste. Certaines d’entre elles (Stylophora reus-
siana, Palaeoplesiastraea turonensis, Lithophyllia ampla etc...) scni signalees
ici pour la premiére fois dans I'ile. Parmi les espéces reconnucs par K. Mayer
¢t J. Berkeley Cotter, quelques-unes n’ont pas été reirouvées dans le maté-
riell etudie. Plusieurs d'entre ellcs cependant doivent étrc résisées; c’est
le das de Danaia calcinata M a y. (Danaia cst un genre paléozoique de la fa-
mll e des Chaetetidae), de Phyllocoenia thirsijormis M ic h. (I’échantillor
rapporté a cette espéce par Mayer se classe peutl-étre dans 1'une des espéces
u genre Palaeoplesiasiraea reconnues a Porto Santo), de Dendrophyllia ramea
t 5 cornigera (ces deux derniéres sont des formes actuelles ou tout au plus
a*e pliocéne et ont sans doute &té confondues avce d’autres cspéces fossiles
du méme genre comme D. cladocoracea et D. amica). L'étude paléontologique
EI{- l’objet d’un mémoire ultérieur.

' Les Madréporaires de Porto Santo présentent une étroite affinile” avec
ceukx du Miocéne du Bassin méditerranéen puisque la plupart des espéces
sont communes aux deux régions. Certains d’entre cux ont unc grande répa-
rtition géographique comme Palaeoplesiasiraea turonensis el surtout Tarbel-
lastraea reussiana, 1'une des espéces les plLs ccmmunes du Vindobonien, re-
coltée dépuis 1'Espagne et le Maroc jusqu’en Iran. Trois espéces seulement
sont propres a 1'ile mais duex d’entre elles ont des aflinilés certaines avec

es formes méditerranéennes. Ainsi Palaeoplesiasiraea porti—sancti est voisine
de P. inaequalis du Miocéne moyen de la colline de Turin; Acanthastraeca
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Espéces de Madréporaires reconnues al’' {le Porto Santo. Comparaisons avee
les aulres régions méditerranéennes

5 3 L2 s |z
z lasbhel 8. _ 55 |% |2
Specics O I I 1 1 I ) O -
= 3 o} = )l I lz] ol 2% <
sT (=2 = &S slsl el a]l=] o¢ 2 (2
S3(E%| = | 22 | 5|5 2| 2| B2 |2,
RZ|=Z | | e fdla) =< =] a82|a8(=
Stylophora reussiana (M ¢ n t. M A%
Gall. et Tac.) R vV |V TIVI|T W vV
Tarbellastraea reussiana (M.— [
E. H.) R
Tarbellastraea sp. R
Palaeoplesiastraea turonensis
(Mich.) R H | H AY VIV VIV
P. porti—sancti * n. sp. R
Lithophyllia ctf. ampla Reuss| R T v
Acanthastraea (Isophyllastraea)
orbignyaya * (M a y). R
A. (I.) madeirensis* n. sp. | R |
Edwardsotrochus sp. Ah
Caryophyllia ci. granulosa
de Ang. Ah | M
Ceratocyathus sp. Ah |
Acanthocyathus cf. verrucosus !
transylvanicus Reuss Ah
Porites cf. collegniana T
Mich R | AB| AB | B B | M
Porites sp. R
Balanophyllia cf. varians -
Reuss Ah | M| T P
Eupsammia cf. praelonga
(Michtti) Abh | M v T \MT
Dendrophyllia cf. cladocoracea
Michtti) Al T
D. cf. amica Michtti) Ah H [ T MT

Abreviations. A-Aquitanien; Ah-Goraux abermatypiques; B-Burdigalien; H-Helvetien; M-Ml-
océne moyen (Burdigalien superieur ou Helvétian inférieur); P-Pliocéne; R-Coraux hermatypiques;
T-;l‘grtionlen; V-Vindobonien (Helvetien et Tortonien ou Vindobanien inconnue);*—indique les espéces
endémigues.

(I'sophyllastraea, orbignyana s’apparente a A. rosacea (Zuff. Comerci) des
couches des environs de Turin.

K. Mayer (186%), sur la foi d’une étude exhaustive de 1’ensemble des
fossiles récollés & son époque, rapportait le Miocéne de Porto Santo a 1'Hel-
vetien. C. Teixera (1948) et da Silva (1956) lui conféraient un dge vindobo-
nien. Récemment J. Lietz et M. Schwarzbach (1970) I'ont rangé dans
I'Helvétien. Il nous est difficile, d’aprés le seul examen des Madréporaires,
d’apporter une précision a 1’'Age de ces couches marines. Si cetraines espéces
(Lithophyllia ampla, Acanthocyathus verrucosus transilvanicus) indiquent
un 4dge plutdt tortonien, par contre la présence — il est vrai douteuse — de
Porites collegniana tend a vieillir la faune. On peut toutefois considérer
comme acquis 1’'dge vindobonien de celle-ci.

A Porto Santo, les espéces hermatypiques, les plus nombreuses, consti-
tuent des récifs en général de faible développement et prenant appui sur les
roches volcaniques (Lietz, Schwarzbach, 1970). Parfois ces formations ont
été disloquées et les colonies coralliennes apparaissent isolées dans des
sédiments marins détritiques. Les formes ahermatypiques ont é1é récoltées
dans des faciés sans doute un peu plus profonds Cependant, certains niveaux
renferment des Madréporaires i la fois récifaux et non récifaux (Lietz, Schwarz-
bach, 1970, p. 280) sans doute a la suite de remaniements des dép6ts marins.

Considérations climatiques et paléogéographiques. Au Miocéne supé-
rieur, les conditions écologiques étaient plus favorables, dans 1'Atlantique
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Nord, a l'établissement de formations récifales qu’'a I'époque actuelle. De
no$ ]ours aucune espeéce helmatyplque n'esl connue aulour des différentes
iles de 1'Archipel de Madére o la température moyennc annuelle n’est que
de |19° ct celle du mois le plus froid de 16°, empéchant ainsi I'installation
‘des coraux récifaux (Lietz, Schwarzbach, 1970, p. 281). Au Vindobonien
pat contre, des récifs coralliens se sont installes sur le littoral atlantique
au Maroc, au Portugal, en Aquitlaine et des colonies isolces de Scléractinia-
ires hermatypiques ont &té récollées jusqu’a 48° de lalitude Nord en Anjou
et bn Touraine, Actuellement les coraux de récifs sonl connus le long des
cotps occidentales d'Afrique, seulement depuis la Mauritanie jusqu'au
Congo et ne constituent nulle part des formations récifales.

Au Miocéne, aussi bien au Burdigalien qu’au Vindobounien, les Madrépo-
raises récifaux des coies d’Afrique occidentale, depuis le Maroc jusqu’au
Sud de I’Angola, proviennent tous de la migration d’espéces méditerran-
éennes. Par contre, de nos jours, la [aune corallienne hermatypique de ces
réghons a une étroite affinitée avec celle des Anlilles. Ces profondes modifi-
catlons onl pris naissance, semble-t-il, & I'époque qualernaire. L’ancienne
faune corallienne a disparu, peut-étre au momenl des grandes glacialions
a la faveur d’un alluvionnement intense des cotes africaines dii a 1’abaisse-
ment du niveau de la mer. Les Madréporaires actuels de 1'Afrique occiden-
taleé proviendraient de la migration a travers I’Atlanlique de certaines espé-
ces antillaises. Nous avons déja envisagé ce processus de colonisation re-
lativement récent (Chevalier, 1966, p. 1400) mais de nombreux points restent
obs¢urs. En effel, la configuration des courants marins actuels ne peut
e\ppquor la présence d’espéces americaines sur les cotes d’Afrique. L’ elmg—
nenienl des deux continents rend 1mp0551ble la traver ée des larves. Cet iso-
lement existait aussi a 1'époque miocéne puisqu’on ne peut reconnaitre
duchne affinité entre les Madréporaires mediterranéens ou afaricains et ceux
de I’Amérique tropicale. Il faut donc admettre, qu’a la fin du Neogéne ou au
déblit du Quaternaire, les conditions paléogéographiques ont temporairement
penrlis la migration de quelques rares espéces d’Ameérique vers 1’Afrique.
Comment expliquer ce phénoméne?

La comparaison entre la faune terrestre de la cote occidentale d’Afrique
at celle des Anlilles et d’Ameérique du Sud a conduil quelques auteurs a envi-
sagdr I’existence d’un pont conlinental reliant, dans la zone tropicale, les
deux continents entre les fles du Cap Vert el les Antilles ou le Vénézuela.
(’est 1’Archatlantis de von Ihering, I’Atlantide de nombreux auteurs (Ger-
. alp 1913; Germain, Joubin, Le Danois, 1923; Le Danois, 1938; Allorge
et autres, 194f’) La présence de cetle vaste terre émergée, dont I'existence
remfnterail a 1’ére Primaire, aurail empéche tout échange de faune marine
tropicale entre I’Afrique et I’Amérique. Sa dislocation aurail commencé
au Miocéne inférieur permettant d’une part I'établissement d’unc communi-
cation entre la Meéditerranée ct 1'Atlantique Sud favorisant la migration
des ¢spéces de la premiére région vers la seconde, d’aulre part le passage des
formies benthiques tropicales américaines vers le Golfe de Guinée en longeant
la bordure méridionale de 1'Atlantide. Sil’on admet cette hypothése, il faut
envisager que ce continent hypothélique a constitué une vaste barriére
durant tout le Néogéne puisqu’il n’existe, comme nous l'avons dit plus
hauti, aucune affinité, a cette époque, entre les coraux de part ct d’autre
de l'Atlantique. Le morcéllement de 1I’Atlantide n’aurait donc pris naissance
qu'al la fin du Tertiaire ou au Pléistocéne. Certes quelques Madréporaires
récifaux actuels des coles africaines élaient déja représenlés dans le Miocéne
d’Amérique; cependant dans les dépots néogénes des coOles africaines, il
est vrai peu nombreux, ils n’ont jamais été trouves et il parait plus vraisem-
blable d’admettre que la colonisation par les coraux de 1’Ouest africain est
postnéogénc. Durant une courle peériode au Pléistocéne, la migration de
quelgues espéces coralliennes aurait été possible a travers 1’Atlantique et la
dislocation compléte de I’Atlantide aurait arrélé ce passage.
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Cette hypothése séduisante que bon nombre d’auteurs n’ont pas acceptee
(cf. Allorge et autres, 1946) se heurte malheureusement aux données récentes
sur la structure de 1’Atlantique. On pense en effet actuellement que la ride
océanique connue sous le nom de dorsale médio-atlantique (Hill, 1962;
III, p. 388) existait probablement sous son aspect actuel a la fin du Méso-
zoique, bien qu’elle fut fracturée, sans doute, au Miocéne. Sur la ride, daus
la zone tropicale, on a pu récolter par dragage, en de nombreux points, des
sediments marins d’age ¢océne, miocéne et pliocéne (Saito, Ewing, Burckle,
1966; Le Pichon, 1966). Les sédiments plus anciens sont métamorphoses.
De ces observations, il résulte qu’au Néogeéne, la dorsale medio-atlantique
devait étre, selon toute vraisemblance, en grande partie ou totalement im-
mergeée et qu’aucun continent n’existait a cette époque dans 1’Atlantique
tropical. Du fait de la masse océanique qui séparait 1’Ancien et le Nouveau
Monde, l'isolement des deux continets était sans doute aussi grand que de
nos jours, Toutefois, a la fin du Tertiaire, se produisit un important volca-
nisme sur la dorsale medio-atlantique (I.e Pichon, 1966, p. 687). On peut donc
concevoir, a titre d’hypothése, qu'a cette époque, surgirent provisoirement
de cette ride de nombreuses iles volcaniques qui ont pu favoriser le passage
de quelques espéces marines des Antilles vers I’Afrique tropicale. La voie
la plus probable empruntée par les larves de Scléractiniaires est celle qui
des Antilles a la cote africaine est suivie par le Gulf Stream et le Ceurant
des Canaries et plus au Sud par le Courant de Guinée. Cette migration s’est
produite, sans doute, a une époque ou les eaux etaient léegérement plus
chaudes qu’actuellement. Un témoin important de cette ancienne voie peut
étre reconnu aux fles Selvages au Nord des Canaries ou C. Cagel (1910) sig-
nale la présence, sur une ancienne terrasse marine élevée a la cote 3 meétres,
de Colpophyllia gyrosa, aspéce ectuelle des Antilles d’ailleurs inconnue
de mnos jours sur les cotes d’Afrique.

Conclusions. La faune corallienne du Miocéne de Porto Santo présente,
pensons —nous, un grand intérét. Par son étroite affinité avec celle du Bassin
méditerrannéen. elle monire que les fles atlantiques situées au large de
I’ Afrique n’étaient qu'une dépendance de cette derniére région, et en oulre
qu'aucun échange de faune tropicale n’était possible, au Neéogéne inféricur,
entre la région antillaise et la bordure occidentale de 1’Ancien Monde. Ia fau-
ne de Porto Santo constitue un jalon dans la migration au Tertiaire supé-
rieur, des espéces mediterranéennes vers les cotes occidentales d’Afrique.
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MAJIPETIOPAPUH MHOIIEHA IIOPTO-CAHTO
(APXHIIEJIAT MAJEIPA)

K.-1I. IHEBAJILE
(I[Tapua)

PE3IOME

Hccaenosann MaTepnadsl, cobpanneie npod. a-pom J. M. Cotelo Neiva (yunBepcm-
HommOpa), 1pod. a-pom M. Schwarzbach (Kérsucknii ynsepenter) i g-pom Montaggioni
pcenp). Paccmorpensl ciaeayiomye Bumsl: Stylophora reussiana, Palaeoplesiastraea
nensis, P. porti-sanctin. sp., Lithophyllia cf. ampla. Acanthastraea orbignyana, A. ma-
ensis n. sp., Edwardsotrochus sp., Ceratocyathus sp., Acanthocyathus cf. verrucosus
silvanicum, Caryophyllia cf. granulosa, Porites collegniana, Balanophyllia cf. varians,
samnia cl. praelonga, Dendrophyllia cf. amica, D.cl. cladocoracea. Jra dayna
n0GOHCKOTO BO3pacTa OYeHb CXOfHA G (GayHON CpeH3eMHOMOPCKOro MmomeHa, OHa
)P’RAT OJIHOBPEMEHHO TepPMAaTHIHBIe H arepMaTHIHbIE BH/bL, COOTBeTCTBYIONNE ABYM
aM MaJeo3KoJorndecknx ycaosnd. (ayma Porto Santo npeacrasaser co6oii Bexy
irpagui B MHOIEHe Cpell3eMHOMOPCKAX BHIOB BAOJb 3alafHBIX 6eperos AQpaKm.

[JIOTHYHO TIIPOIICXOAHJIO 3aceJIeHlle JTHX 6eperOB MaaperniopapHusiMil  aHTHJIBCKOIO
HCXOsRenns.

0 ®AYHE LROPAJIJIOB WHYBbI

Bacuax 3xarapexn
(Cogpus)

B paitone [{yGunckoro apxmmesara BCTpedaloTCA Kak HCKONIaeMble, Tak
OBpeMeHHble KopaJhbl. VMeomuecs: B muTepaType faHHbE MO HCKOIMAEMBIM
pasaM dTOro paiioHa 0YeHb He3HAUHTeNbHE. OHH OTHOCATCA K KopasiaM
ixuero Mema (Wells, 1941), nameorema (Vaughan, 1919; Sanchez-Reig,
8; Rutten, 1936; Keijzer, 1945), Heorena (Vaughan, 1919; Sanchez-
g, 1928). B mux copmep:KHTCA TOJBKO YNOMHHAHIE 0 HECKOJABKHX BHAAX
paJIIoB MJIH aeTCs HeJOCTATOYHO I0JHOe OMHCAHIe.

Mer co6pan /10BosIbHO GOJBITYI0 KOJUTEKIHIO 00pasios u3 LeHTpaJbHOIl
it Ry0nt (nposunmua Jlac Buabsc). Ona cojlepsxut mpegcraBuTeseil HIk-
lo (BmepBrie A HyGbl) n BepxHero Mesa, majeoreHa u Heoresa. B Hacros-
£ BpCMs 9Ta KOJIEKIHA HaXOJAMTCA B mpolecce m3yuenns. TeMm mHe Memee,
fecTBOBaHI/Ie KOpaJIJIOB B T€YEHNe TAKOI0 J0JTOro reoJOrHYecKoro Iepmo/ia
PHCYTCTBHe HX B COBPEMEHHBIX BOJlaX TNpECTAaBIACT HCKJIIOYHTEILHYIO
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BO3MOJKHOCTD [IJI1 H3Y4YEHHsI HX YBOJIONHH B TEOXPOHOJOTHYECKOM AaCIeKTe
¢ TpHMeHEHHeM NpPHHIIIA aKTyalnsMa.

[Myoaukanun o coBpeMeHHOH ¢dayHe KopasioB KyOw mcUepmbIBalOTCSA
mebospinnM atstacom I II. Ilyaproe-Beiie (Duarte-Belle, 1961), xoropsrit
HOCHT HAyYHO-TIONMYJIAPHBII Xapakrep, H cKyaueMu gaHHeiMu JI. @, me-Ilyp-
tase (de Pourtalés, 1878-1879), T. ¥. Borana (Vaughan, 1919), JI. Bone
(Boone, 1928), M. Canuec-Poiira (Sanchez-Reig, 1928) u U. Cenewr (Senés,
1960).

B Teuenne mocieaHHX ABYX JIeT HAIUM HCCJAETOBAHHSA COBPEMEHHBIX KO-
PaJIIOB POBOAIINCH ¢ MPHMEHEHHEM HOBelilleil aBTOHOMHO-TIOABOJIHOI TeX-
HiKH. OJTHAKO B HACTOSIMEM COOOIMEHHH pPacCMaTpPHBAKIOTCS TOJLKO BOMPOCH
30HAJNBHOT'0 pacIpefielieHsi CoBpeMeHHbIX KopaiinoB Ky6er. [Ipu onpeaenenmn
3oHaJdbHOCTH Mbl mpuMenuan cxemy sH. Ilukapa, KoTopas uMmeeT psaf
TMPeHMYyWeCTB.

Ensemble postrécifal mo [lukapy pasgensiercas Ha a) maryny (laguna),
KoTopas Takske HasbiBaeTcs back reef; lagune mimm chenal &4 pinacles; 6) ckion
aaryunt (talud de la laguna) Taxs;ke rear zone; pente interne, tobant interne
surplombs). Ha pudax KyOGwo o6e stm ¢opMbl BBIIEIAOTCA OUYeHb YETKO.

Jlaryna xapaxrepuayercs Mauoii rny6uHoii, 1o 4—0 u, Msarkmm cy6cTpa-
TOM (H3BECTKOBHIil HJI II€CYAHO-H3BECTKOBHIII 1T I BOJOPOCJII), HOKPHITA Ue-
penauneii TpaBoii Thalassia. 3aech Berpeuawtes Manicina areolata (L., 1758),
Porites divaricata (L essueur, 1820), Cladocera arbuscula (L essueur,
1820), Heliastraea (Selenastraeca) hyades (D a na, 1840), Siderastraea
radians (P allas, 1760), Dichocoenia (Dichocoenia) stokesi M. E d w.
et H., 1849, Porites branneri IR at h b um, 1888, Porites asteroides Lam.,
1816, Isophylia sinuosa (E1lis and Solander, 1786), Favia fragum
(Esper, 1797) u gpyrue.

llo wacToTe BcTpeuaeMocTiI MEPBOTO BH/AA 9TAa 30HA MOKeT OBITL HasBaHA
3onoii Manicina areolata. InTepecHo, 9TO KOJIOHHH HMEIOT MaJjibie pasMephl.
JTO XOpOoIIo BHJHO Ha NpHMepe BHAA-HHAEKCA, MPEJCTABHTEIH KOTOPOTO
3a 1pejesaMi 30HBI BCTPEYAIOTCsI OUEHb PEJKO, HO OKA3HIBAIOTCH pas3a B ABa
KpyIllHee, 9eM KOJIOHHH B mpefiesiaX 30HBl, IJe HX JHaMeTp He NpeBhHIIIaeT
3—3,5 cM. ITO sABIEHHE MO;KeT OBITh 00'BSICHEHO HEe0CTATIKOM TBEPAOro cyb-
CTpaTa H MOTPY:KeHIIeM KOopa:ia B H3BECTKOBHII T'PYHT, eCJI ero Bec NPEeBHI-
CHT KPHTIIYECKIII.

CritoH JaryHsl 1€ HMeeT MOCTOSIHHOTO TaKCOHOMIYECKOTo cocTaBa 00MH-
TaTeseil. TeM He MeHee B TeX MeCTaX, Ifie KOpPAJJbl PacTyT B H300MJIIH, mpe-
obmapgaloT geHapoujHele KomoHHH Acropora cervicornis L a m., 1816, gro
JaeT NpaBo HaHMeHOBATh 3Ty 30HY Kak 30HY Acropora cervicornis. Kpome
Toro, 3/ieck BcTpedatorcss Acropora prolifera (L a m., 18106), Poristes porites
(Pallas, 17606), Porites astreoides (L. a m., 1816), Cyphastraea annularis
(Pallas, 1766), Siderastraea radians (P a 11 as, 1766), Siderastraea siderea
(Ellis andSolander, 1780), Agaricia agaricites (L., 1758), Diplo-
ria labyrinthiformis (L., 1780), Diploria clivosa (E11is and Sola n-
d er, 1780), Diploria strigosa (D a n a, 1846), Celpophyllia natans (M i-
I11er, 1775). BerpeuatoTes Takske oJMTOQIIbHBIE BU/B KOPAJJIOB, OOHTAI0-
mie B c1abo ocBemenubix yrayGaennax: Mussa angulosa (P allas, 1760),
Isophyllastraea rigida (D a n a, 18406). Ensemble epirécifal oburaer na pu-
dosoil uromaake (mesaarrecifal) nm y Bremmnero kpas puda (borde exlerno
del arrecife). B cooTBeTcTBHH C OTIM jleJEeHHEM YyCTAHABJINBAIOTCA J(Be
30HBL 30HAa Acropora palmata aas pudosoii momaaxkuu 3oHa Millepora
complanatal.

3donal @opma n opuentupoBka BerBeii Acropora palmata 3aBHCAT
0T THAPOAMHAMHYECKOTo pe;kuma. IloBepxHocTh, 0Opa3oBaHHAsA JTHMH BeT-

pencrapnTenn ks ca Hydrozoa ms orpsaa Milleporina paccamaTpHBaloTC: 3/€Ch
BMeCTe € IIPEACTaBHTENAMIT oTpsajga Madreporaria sy GOJbillO BaKHOCTH, KOTOPYIO
OHII IPeJICTAB/AIOT IpH (opiitposauny piudos.
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BHI!'_-II/I TpH OTJIIBE, TOCTHraeT MOBEPXHOCTH Mopsi. OueHb XapaKTePHBI OrPOM-
HHIE TIOCTPOITKN KOJIOHHIi 9TOT0 BHJa W MacCcHBHbIe cdepuueckne GopMbl KOJIO-
HUf Apyrux Buaos. Hapsay ¢ A. palmata 3pecy Berpeuatorcss Meandrina
meandrites (L., 1758), Siderastraea siderea (E11is and Solander,
.17;.‘%6), Porites astreoides (L a m., 1816), Favia fragum (Esper, 1797),
Dendrogyra cylindrus (Ehrenberg, 1834), Isophylia sinuosa (Elles
and Solander, 1786), Isophylia multiflora (Verril, 1902), Myce-
tophylia lamarckiana M. E d w. et H., 1849), Eusmilia fastigiata (P al -
1as, 1766), Agaricia agaricites (L., 1758), Colpophylia amarantus (M i 1 -
Ie'[r, 1775).

Bo BuyTpennux uactax pudoB, 3amMUMEHHLIX OT BOJH, HA MaJoil TJIy-
6uge (0,5 M) paccTmianTCA oOUIHpPHbIe MIOMAAN U HeGOJblIe «BHYTPeHHHE
[BOPHKID (Ha raybune 1 M), Haceaenuoie Porites porites (Pallas, 1766), Po-
rités furcara (L a m., 1816) u ap.

| 3oHa 2 —oaT10 30ma Millepora complanata, oGpasoBaHa ClJILHO CAAHHBI-
MI MesRAY c000Ii KOMOHIAMIE 3TOro BuAa. PAmoM ¢ aTHM BH0M H3pefiia BCTpe-
HAWTCA TpeACcTaBHTENN 30HH 1, a Takske ampmeoHapmi orpsaa Alcyonacea.

Ensemble frontorécifal, mo llukapy, coorsercTByer pente externe.
B BepxHeil uacTi 30Ha cocrout uz Millepora alcicornis L., 1758. Hecmotps
Ha [TO, 9TO LIHPHHA 30HH JocTHTaeT Bcero 1,0—2 M, oHa HMeeT IOCTOSHHBII
CocraB, MO3TOMY II HasBaHa 3oHoii Millepora alcicornis.

Ropanasl, ofurtaromue B HIGKHHX 4acTAX BHellHero ckjioHa pHda, He
xaEaHTcp::?,y}OTCH NOCTOAHHBLIM TAKCOHOMHYECKHM COCTaBOM. HeB03MO;KHO
YKas3aTh cpefdl HHX HH OjHOro mnpeobmamaromero Bujga. O0beqUHANMAM
thakTopom sBasercsa gopMa: KoJoHHH HMeT cPepHuecKHe WM Iodycdepu-
ueckue ¢opmbl guamerpoM ot 30—40 cM mo 2—3 M. OHE peKO TOKDPHIBAIOT
MOpPCKoe pgHO meaukoM. Dosee wacto BCTpeualoTcsi H30JIMpOBaHHBIE KOJOHHH
Ha TlecyaHOM jiHe, rje H300uayT ambuuoHapuu orpsaga Gorgonacea. Horga
OHH o00pasylT HempaBIJbHBE cdepmueckne ¢opMmsl AmaMeTpoM o—6 M i
Ao¢THTralT HauboJLuIero pasMepa Ha Gojiee MOKATHIX CKJIOHAX MEKAY ABYMHA
Nolpy;KeHHBIMHI TeppacaMu. 3fech Bcrpeuatorcsa Diploria sirigosa (D an a,
1846), Heliastraea (Heliastraea) cavernosa (Esp er, 1797), Cyphastraea
annularis (E11is and Solander, 1786), Diploria clivosa (E11is
and Solander, 1786), Diploria labyrinthiformis (L., 1758), Colpophyl-
lia|natans (M i 11 er, 1775), Siderastraea siderea (E11is and Solan -
der, 1786), Meandrina meandrites (L., 1758), Dichocoenia (D ichocoenia)
stolesi M. E d w. et H., 1849), Acropora prolifera (L a m., 1816), Dend-
rogyra cylindrus Ehrenberg, 1834, Medracis dacactis (L y man,
1859), Mycetophyllia lamarckiana (M. E d w. et H., 1842).

| Ensemble prelitoral, no Ilukapy, Haxomurcsi B Gosee rayfokux Bojax
KOHTHHEHTAJIbHOro CKJona. HaOawjeHus, npoBejieHHble Ha TJIy6mHAX [0
00 M, XOTsA M HemoJHBIe, MOKA3aJH, YTo B ONpeJeJeHHX MecTax HMeeTcs 00Jb-
moe obmiame kopammos. IIpeoGiaafaloT HCKINOYATENLHO HpeACTaBHTEJIH PO
Agaricia L a m., 1801, uTo MoskeT CJAY/KHTh OCHOBAHHEM JJs HaNMEHOBAHIS
10ji 30HE. OHa XapaKTepH3yeTcs KOJOHHAMH, YalleYKOBble LEHTPH KOTOPBIX
VAameHH npyr oT Apyra. BeposiTHO, 9T0 sABJAseTCS pe3yabTaTOM yMEHBUIEHHS
KoJlmyecTBa muimy, ¥ 1MO3TOMY BO3HHKaeT HEOOXOAMMOCTb B Ooublieil BCACHI-
Bameil mosepxHoctu mosaunoB. Ha sTux rayOuHax rujgpogmHaMuuyecKue yc-
IoBusa Gojee cmokoiiHble, H MOCTPOIiKA TBEP;IbIX N MACCHBHLIX CKEJIEeTOB OKa-
3piBaeTcs HeHyskHoil. Hpome poma Agaricia, B aToii 30He oGHapysenn Scoli-
mia lacera (P allas, 1766), Eusmilia fastigiata (P all as, 1766), Mad-
racis decactis (L y m a n, 1859), Meandrina brasiliensis M. Edw. et H.,
1849), Heliastraea (Heliastraea) cavernosa (Esper, 1797), Cyphastraea
anttularia (E11is and Solander, 1786), Mydetophyllis lamarckiana
SM%)E dw. et H., 1849), Diploria clivosa (E11is and Solander,

786).

Ouenb cpoeo6pasna Gamka [loGpoii Hamemas B 3ammBe I'yakamasGo.

371ech pugbl OKPHITEHL BOMOPOCIAMI I TajacHeii, OIHAKO OTCYTCTBYIOT A. pal-
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mata u M. complanata. BremHnii Kpait puda Ha raybuHax 3—O5 M TOKPHIT
A. cervicornis u A. prolifera. B Hu;xHeil 9acTu prud DOKPHIT IpeacTaBUTEIAMH
poaa Oculina L a m., 1816. OcoGenHOCTH 3TOil 30HBI MOKeT OBITH 00yCJIOB-
JeHa AByMs mpuumHaMmu: 1) reosormueckoii cmemudukoii 3anausa ['yakanas0o,
JHO KOTOPOTO HOKPBHITO HJIOM, H Ha 3TOM MATKOM cyOCTpaTe TOJIBKO HEOOJIb-
mie geHAponaHbe kKogoHNH Oculina MoryT o6pasoBbBaTh pHPOBYIO CTPYKTYPY;
2) BHAEMH3MOM 3TOr0 BHjAa, KOTOPHIil, BHAHMO, O0YCJIOBJICH TEUEHHUAMH, IIpe-
MATCTBYIOIMUMI €TI0 MHTPAI[H.

[TonpiTaeMcss mpoBecTH cpaBHEHHE MEKAY 30HAJIBHOCTBIO, HpPeJIOKEeHHOIT
B HacTosAmeil padoTe, H cXeMaMil, IPHHATBIMH JPYTHMH HCCJEI0BaTEIsIMIL.
B 10 Bpems Kak arepMaTHIHBIE KOpaJlJIbl ABJAKTCA KOCMOINOJITAMIH, repMa-
THIHBIE HMEIOT apeaji, OrpaHHdYeHHblil 1ByMs obmactamu — Mupo-Tuxookean-
ckoit 1 Hapubckoii. Bonbuias KoamdecTBeHHAs pasHHUIA MEKAY KOPAJIOBBIMI
dayHaMH 9THX ABYX obiacTeii He IO3BOJIsAET MPOBECTH HX CPaBHEHIIE.

Hapubckas oOmacTs He orpaHudmBaeTcsi ToJbKo HapuGckuM Mopem.
I'epmarunabie Kopasibl BCTpedanTcs y 3amafHBIX GeperoB ATIaHTHYECKOTO
okeaHa oT Bepmynckux ocTpoBoB (32° ceBepHoii mupors) go Puo-ne-fHamneiipo
(23° 10;xHOIT LIPOTHI), a TaK;Ke y 3amagHbX Geperos A¢puku. CirejloBaTesbHO,
MO;KHO TOBOpPHTH 00 ofHOIT ATiaaHTHYecKoil obmacTu. OMHAKO 3]ech MBI COX-
paHseM MpHHATOe HAIMEHOBaHIE, YYUTHIBas HPHOPHTET H MOMA:HcpRHBas 0o-
raTCTBO KOPAJIJIOBOIl sKH3HI B IEHTPAJbHO-aMepPHKAaHCKNX Bojax. Hapubckas
obmacTe Mosker ObITH pasjesieHa Ha Tpu mojobimactu — Hapubekyio
(umu  Hapubckas obmacth sensu stricto), DBpasuabckyro u 3anaj-
HO-AdpuKaHCKYIO.

CBoeoOpasHo pacmpocTpaHeHHe TepMATHIIHBIX KOpakiaoB DbepMymckmx
ocTpoBoB. OHO BBIpaskaeTCsd B TAKCOHOMIYECKOM COCTaBe H CAMOM CEBEPHOM
reorpadideckoM TOJOKEHMHI.

Hapub6crxas momoGaacTts B nybaukangusax mo Kopajiam
Arnantukn (Smith, 1948), o-Ba HKypacao (Roos, 1964), fImaiikn (Goreau,
and Wells, 1967), Ilyspro-Puko (Almy a. Carrion-Torres, 1963), o-Bos Koiip-
ToH, AnbOypKepke, 6anoxk Pamkagop, Ceppama (Milliman, 1969), Hamneue,
a rak;ke Baramckoro o-sa Bumumun (Squires, 1958) moskHO B 00mux geprax
BH/JETh TOT ;K€ THII 30HAJbHOCTH, KOTOPHII IpegJaraeTcs B DTOI CTaThe IS
Ky6w. Tak, manpumep, B Jarynax cocraB BH/IOB IOYTH OfMHAKOB. Bum Ac-
ropora palmata taks;ke urpaer 0OJBIIYI POJb B CTPOHTENbCTBEe PHGOBOIl MmI0-
manka. Ensemble frontorécifal wame cocrasusiior Heliastraea (Heliastraea)
cavernosa, Cyphastraea annularis, Diploria clivosa, Diploria strigosa, Diplo-
ria labyrinthiformis.

Eme Goxbmee cxomctso B ensemble prelitoral, rme mpeacTaBuTenn poja
Agaricia Bo Bcex palioHaX BCTpedaloTCA dame APYTHX.

Bpasuasckas mogo6macts (Laborel, 1967). Cesepuas
rpanua Bpasunbckoili momo6iacTu — peunas H ocajodyHas (pekn AMasoHKa
u  OpnHoKo), mwsxHaa — HaGo @puo — repmuueckas. B aroii mogobiacru
AJA TepMaTHIHBIX KOpPaJJOB OTMe4aeTcs MofoOHas 30HAJLHOCTh C He3Ha-
9HTeJIbHHIM OTKJIOHeHHeM. B Bpasuabckoii momoGaacta 00JblIyio podb B 00-
pasoBaHHH pudoB UrpaloT npeacTaBuTesn poxra Mussismilia. Kpome Toro, 3nech
Ooee zameTeH sHAeMH3M GOTOPUILHHIX BHAOB, B To BpeMs Kak B Hapubckoii
moj1061acTH B pHOBHX MOCTPoOiikax Gojbllee 3HAYEHIE HMEIOT KOJOHHH PoJia
Acropora. B nocnenneii momo6aactu pox Mussismilia He BcTpedaercs. Ilpm-
9HHA 3THX Pa3JHYHil, BO3MOKHO, CBsI3aHA C JPEBHHM BHIEMH3MOM, KOTODBIIl
COXpaHfAeTcs Mo CcHX mop Oiarofaps 9KBaTOPHAJBHOMY TedeHHIO, pasjBai-
BameMycsa y GeperoB AMEPHKH K ceBepy U 0Ty H TeM CaMbIM IPeIATCTBYIO-
meMy MHUTpaluAM INIAHYJ — eIHHCTBEHHOII IOJABH;KHOII CTaJHH B OHTOTEeHe3e
KOpaJJIoB.

OHJEMU3M CBEeTOMIOOHBHIX BHA0B H 0Oojiee KOCMONOJHTHBIl XapakTep
pacmpocTpaHeHHs cKHaQUIBHBIX BHAOB IpPHBOAAT K MBICIH O TOM,
4TO BAHSAHHEe Gapbepa AMa3oHKH MpOABIAeTcas TOJBKO Ha  MajbX
rayOnHax.
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Bepwmypnpe. Cunaboe passutue pudoB H CKYIHBIT TaKCOHOMITYECKII
cogTaB (0fiHa TpeTh OT umcsaa BuaoB HapuGckoii momoGmactu) MOryT GBITH
00BACHEHH MOJOJABIM Te0JOTHYECKHM BO3PACTOM H GOJBIIOIT OTJATeHHOCTHIO
Bépmynmor ot 6mpkaiimeit nogobmact (6oxee 1200 km). Hammume repmatimn-
HHX KOpPaJjioB Ha 32° ceBepHOIl MIPOTH O00BACHIETCS TOJBKO TENJIOBBIM BJIH-
sismenm Loabderpuma. IIpoGiaema orcyTeTBis B paiioHe BepMyICcKIX 0CTPOBOB
HEKOTOPHIX POJOB, HMEIONmUIX BaKHOe B3HaueHHe B pudooOGpas3oBaHNH, eme
O/RHIaeT MAJbHEIero pelleHus; B DTOM CMBICJIe HMmeeTcs aHajorus ¢ Bpa-
3MIBLCKOII 1M0M00/IaCThIO.

Boasure Bcero BompocoB BO3HIIKAET IPH PACCMOTPEHHH BecbMa creldu-
veckux ocobeHHocTeii 3amagHO-AdpuKaHCKOIN nmomgo0Jaac-
T . 3mech HeT pHGOBHIX MOCTPOEK, a HMEITCS TOJBKO OT/AeJbHBIE KOIOHHI
BOa3n 0cTpoBoB. OGBACHACTCA TO BAMAHHEM aPpPHKAHCKHX PEK H HAJIHYHEM
OTHOCHTEJBHO XOJOAHBIX BOMA, OOYCJIOBHBHUINX HEGJIATONPHATHYIO 9KOJOTH-
udckyl o0cTaHOBKY. OTIIOKeHHsA Te0JOTHYeCKOTO IpPOLLIOr0 37ech He CO-
,uép,}\aT HCKOTaeMbiX pudoB, YTO CIHYKHT T0KA3aTEJbCTBOM TOrO, 9TO aHAJO-
TIYHble YCJOBHA cymecTBoBaJH B 3amagHo-AdpHKaHCKoil momobiacTH B Te-

gnne BCEro YeTBEPTHYHOTO IepHoja.

lepmatunasie Kopaaasl 3amagHo-APpPHKAHCKOH MOM06JacTH aHAJIOTHIHbI
TaapKo KopaiiaaM Hapubekoii mogobaacti. Ilpeanono:xenne Thens o Bo3Mosk-
HOH MHTpallid HHAO-TIIX00KeaHCKHX KopaJjuioB BoKpyr Mseica [{oGpoit Ha-
J€RABI, IOCEJeHHH HX y 3amagHoro Oepera AQpHKH m MHTpalHH HX OTTyJa
no teuennto Ao lOxHoii AMepuku u nanzee mo LlenTpaabHoii AMepHKH BCTpe-
qﬁe’r muoro Boaspaskenuii (Chevalier, 1966). IlameonTosorngeckue gaHHBIE
MOKA3KBAIOT, YTO TepMAaTHIHBIE KopaJubsl 3anagHoit Adpukun nmenT Kapub-
cKoe mpoucxosaenue. Takum o6pa3oM, [JOKas3bplBaeTCsi TreHETHYECKas
npuHAAJe;KHOCTh  3amagHo-Adpukanckoii momob6aactu k  Hapubekoii
oGmacTi.
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ON THE CORAL FAUNA OF CUBA

V. ZLATARSKI
(Sofia)

SUMMARY

In the Cuban Archipelago corals are very abundant. During the last Lwo vears the
author have studied recent coral fauna of Cuba, using the self contained underwater breat-
hing apparatus (SCUBA). G. Pikkar's scheme, that has some advantages, was used to
studv zonal distribution of corals in reef constructions. In Cuban reefl constructions all
zones are defined according to Pikkar. Typical species complexes and the most numerous
species are given.

Corals comparison in geographical aspect enabled the author to draw a conclusion
that the ahermotypic corals are cosmopolitian organisms, whereas the areal of hermotypic
ones is limited by two regions: Indo-Pacific and Caribbean. Though, great quantitative
and qualitative differences in corals fauna of thesetwo areas make it impossible to com-
pare them. On the basis of data on the coral distribution we may come to aconclusion
that the Caribbean area is not only the Caribbean sea. It includes a part of the Atlantic
Ocean, near the northern part of theSouth America (Brazil) and the Western Africaas well.
For this reason it would be more correct to name it as Atlantic area. But taking into
consideration the priority the name Caribbean area is reserved. There are three subregions
in it: Caribbean, Brazil and West African. Corals of Caribbean subregion are distinguished
by great variety.



PE30/JTIOI 1A
ITEPBOTO MEXIAYHAPOJHOIO CHMIIO3UYMA
IO UCROIIAEMBIM KROPAJIJIAM

1. YuacTHHKH CHMIO3HMyMa OA00pSIT HHUIHATHBY OPraHH3AIMH Iep-
) MeKAYHAPOAHOro O0CYsKAEHHsI COBPEMEHHBIX MpobJjeM H3ydeHHs JpeB-
KOpPaJIJIOB U JPYTHX TPYNN KHIIEYHOIOJOCTHBIX. KHopauiasl, KopaoBsie
i 1 pudoreHHsie 00pasoBaHUs HIPAT OCPOMHYIO POJIb B MCTOPHI 3eMJIH
PEACTaBISIOT HCKJIIOYITENbHBII HHTEPeC KaK ¢ TOYKH 3PEeHIs1 opraHiuec-
BBOJIIOI[HH, TAK I B NPAKTHYeCKOM OTHOIIEHHH — B ofsacTu OmocTpaTi-
Pun u crparurpaduueckoil Koppeasuuu oTioskeHuili daHeposos, BoccTa-
NeHHs KJMMATHYeCKIX M Tajeorcorpaduveckux oOCTAHOBOK JpPCBHErO
omooOpasoBanus, ¢opMHpoBaHHsd PHPOreHHBIX CTPYKTYp KaK MOTEHIH-
HEIX KOJUJIGKTOPOB HeTH M ICTOPHH Pas3BUTHsI COBPEMCHHBIX KOPaJJIOBBIX
MipoBoro okeaHa, 00J1aJal0NIX OTPOMHBIM 9KOHOMHIECKHM IOTEHI[HAJIOM.
2. YuuTteBasg IUIOJOTBOPHBIH OMBIT OOCY;KAEHHsI PA3JHYHBIX BOIPOCOB
4eHHA [ApeBHHX KopayuioB Ha IlepBoM MeKAYHApOMHOM CHMIO3HYME I
3HaBasi HEOOXOMIMOCTH COXPAHEHHs YCTONYHBOII CBSI3H MEKIY CIeIHa-
raMH pa3HBIX CTPaH, YYACTHUKH CHMIIO3HYMa CYHTAIOT HY;KHBIM M aKTy-
HEIM 00pasoBaHHe MOCTOAHHOrO MeskayHapojHOro KOMUTETa 1O ICKOTA-
M kopasiaam (International Committee on Fossil Corals) mop armmoit
{IYHAPOJ/THOTO TAJEOHTOJOTHYECKOro coi03a (accommaiiii), KOTOpsiil Obl
T Ha ce0sg HeKoTopble o0mile OPraHH3aIHOHHOE (YHKIIMH: IOATOTOBKY
JeTHOI0 CHMIIO3HYyMa, CO3/aHiue padodYnX ICCieA0BaTCALCKIIX TPYNN H
KOMIITTOB TI0 OT/IEJbHBIM Mpo6jiesaM HHTePHAIHOHAJILHOTO 3HaweHus (110
YMEHTAIIIH TaKCOHOB, OuOmmorpaduu, TePMHHOJOTHII KHHAAPUil, CPaBHH-
'VHOMY H3YyYeHHIO JPCBHHX I COBPEMEHHBIX KOpaJuloBLIX pudoB H Ap.).
ryc Romurera mosaesn 6bITh pazpaboTaH B COOTBCTCTBIM ¢ ycTaBoM Meskay-
)IHOTO TAJIEOHTOJOTHYECKOr0 COH3a.

YaacTHuKn cummosnyma ofpamaioTrces ¢ mpochboii k npod. . Xuaa
Tpadiisa) Bo3raBUTh MeKAyHapoaIblil KOPaJJIoBblil KOMHTET B KadecTBe
opeamjental 1 U30HPAIOT YeTHIPEX BHIE-NPE3HEHTOB, C yIeTOM IpejacTa-
AbCTBA  KOHTHHEHTOB Il  [JABHBIX  HampaBiewuii  HCCJIeJOBaHHII:
M.-II. [leBanbe (Dpanunus), akag. B. C. Cokonosa (CCCP), mpo¢. M. M-
' (Anonusa) u a-pa ¥. Oausepa (CIIA). O6muii cocras wrenos Komurera
-17 dvenoBex) mopyuaercs copMHPOBATHL Ha3BaHHON pYKOBoAsmeil
ime.

3. YuacTHUKHM cHMIO3HYMa ¢ 0JaroflapHOCTLI0 TMPHHIIMAKT IPHIJIALIe-
aemeranun @Mpannun (a-p MH.-II. [llensanve, HMucturyTt najeoHTOJOrH,
HIHA) TpoBecTH BTopoil Me;kAyHapPOAHLII NMAJEOHTONOrHYECKHIT CHMIIO-
1m0 KopaJyuaM gepe3 O et B 1976 rogy B [lapmxe. Kax na npeacraBuTes
HBl — OpraHM3aTopa mpejcTosmero cummosmyma, ma fA-pa sH.-II. Lle-
€ Bo3JaramnTcs 00sg3aHHOCTH MepBoro pune-npesugenta Mexaynapogroro
(TeTa MO HMCKOTAaeMBIM KOpPaJlaaM.

4. YgactHukn cummosnyma npocsat Aixamenuio Hayii CCCP nsgare Tpy s
OAIMEro cHMIO3IyMa moj obmuM massannes «J[pesmue Cnidariay.

'B nacrosmiee BpeMs HTo Corqacme mo;iyueiio: ojHoBpemeino npod. Jl. Xmin npen-
Ja Ba 1ocT cekperapA A-pa k. lxenna.
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[Tocme sarpeiTist cummosnyma mod mpeacemarteasctBoM sH.-I1. IlleBasne
COCTOSLIOCH IepBOoe OpTAaHIBAIIIOHHOE 3acefaHile H30PAaHHOTO PYKOBOACTBA
Me:xyHapOMHOTO KOPAJJIOBOrO KOMHTETA, Ha KOTOPOM OBLJIHM peMeHbl cie-
YO e BOMPOCHL.

a. ChopmupoBarn MexayHApOANBII KOMITET IO HCKOMAEMBIM KOpaJjaaM
B CJIEIYIOIEeM COoCcTaBe:

IMpod. . Xunn (AscTpamns) — mpesHeHT
IO-p. WM.-II. HleBanwe (PpaHiist) — mepBsIii BHIlE-TIPE3HIEHT
Mpod. M. Munaro (flmonuss) — Bume-mpesngenT
IO-p. ¥. Omusep (CIIA) — Bume-npe3ugeHT
Aran. B. C. Coxoaos (CCCP) — Bume-mpe3upieHT
. M. menn (ABcrpanis) — cexkperapb
. P. Bupenxeiige (BPI)
. B. 3mxarapcru (Boarapus)
. A. B. Usanoscruii (CCCP)
. . JI. Ramso (CCCP)
E. B. Kpacuos (CCCP)
¢. E. Mouranapo-laxanrenan (Mramms)
. A. lTeqnep (I{anana)
. H. Cemenon-Tan-lllagcrknit (Ppanmis)
-p. K. Crparron (Anrmis)
IO-p. E. ®enoposcku (ITosbura)
IMpod. . ¥Yaac (CIIA)

0. Pemeno usgasats B Ilapmke (peganitop #K.-II. IlleBanne) nudopma-
nuoHHb Ooamerednb Homutera (International Newsletter) (1—2 Brimycka
B TOA), B KOTOpoM OBl comep:xajiach TcKymas HHPopMaIus CIeNHaJICTOB
pasHBIX CTpaH O NPOXOAAIINX H 3aKOHYEHHBIX HAYYHBIX HCCIe[0BAHUAX,
MAJEOHTOJOTHYECKHX OTKPBITIAX, KOJJIOKBIYMaX, PerHoHAJIbHBIX cOOpaHHAX
NaJIeOHTOJIOTOB-KOPAJLINCTOB, Oubamorpadmueckue cBefeHus u np. Pemeno
B IIEPBOM BbINYCKEe OMYOJIIKOBATH MOJHBII CIIICOK IIAJEO0HTOJOT0OB-KOPAaLINC-
TOoB Bcero Mumpa. Bes mudopmanmms OyaeT naBaThbes Ha s3bIKe OpPUTHHAMA
(matumekuit 1 pycckmii andasurter). Yacts tmpaska (gasn CCCP u ppyrux
COIHMANMCTHIeCKNX cTpaH) skedarteabHo mnedatath B CCCP cpemcrBamu Ges-
HabopHOIl Hme9aTH ¢ HApPIGKCKOTO I13JaTeJIbCIKOT0 OPHTHHAJNA, YTO IO3BOJIHT
HCKJIOYHTH HJI CBECTI K MIHHMYMY BaJIOTIIBIE PAaCXOJIBL.

B. brita 3acaymana kpatkas nndopmanus o mesteabHoctu IlocTosHHOI
KoMuccHH 1o 1ckomaeMbiM kopaiiaM CCCP, HplHe KOMHCCIH 110 KIDIEYHOIIO-
aocteiM (B. C. Coxomos), cymectsyomeii ¢ 1963 roma, ¢ meapw HCmOJab30-
BAHHS ee ONbITA [JIsA OpraHm3anuu pabodnX MHCCHPTOBATENHCKHX TPYMHI.
B gwactHocTi, pekomengoBano mpocuth II. H. Cemenosa-Tsau-lllanckoro co-
CTABHTH MpOoeKT paboT M0 MaJeOHTOJOrIYECKOil MOKYMEHTAIMI; MPH3HAHO
HEOOXOJMMBIM COCTABJIEHHE MHOTOA3BIYIIOT0 IIAJEOHTOIOIHYECKOTO CJIO0Baps
mo kKopaimam (pabora Hawata B. 3martapckim).
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‘ CITICOR YYACTHHROB
IEPBOI0 MEKIYHAPOJHOI'O CHMIIO3HYMA
| II0 NCROMMAEMBIM KOPAJIJIAM

AdbrrMapk Munxana Cememosmua (M. S. Altmark), KaeHA. reos.-MiH.
| mayx. 423200, Byryasma, ya. M. [[»kamung, 38-a, TartHUIMHMuedrts. Pyross
| kapGoma Tatapm.

Ancerxnu IOpnit Hurkomaesma (Yu. N. Apekin). 700070. Tamxenr, yu. Illes-

yeHko, 11, Muuncrepctso reosornn Yatekckoit CCP. TaGynare I reamoanroljen
J cuiypa YaGekicraHa.

S5a6aeB Pycram T'yaam oras (R. G. Babaev), Kaui. reoi.-MiuH. HaykK.
370005. Baky, ya. Husammn, 67, Mucturyrt reonornnn AH Azep6aiinxaunckoii CCP.

| Crurepaktunnn ops HaBkasa.

Bapcxaa Bamneutruuna Penoposua (V. F. Barskaya), xaug. reos.-Mim.
HayK. Mocksa, ya. KuGaasunva, 6, ITegarorngeckuit nuctnryt um. B. 1. Jlenuna,
Teorpadiueckmii akyabTeT. Ta6ynm1>1 HIDKHEro I1I CpeJHero I1aJie030 CeBePHBIX
paiionos CCCP.

Bengyknpgse lluuma Cnupugounosua (N. S. Bendukidze), kamg. reoi.-
' wmmu. Hayk. 380000. T6mamcu, ya. 3on Pyxanze, 1, xopn. 9, Teodormuecrmii IH-
| cruryT AH Tpysuuckoit CCP. CkixepakTiuni Me3030s I Kaiionzosa [pysmm.

BecnposaBauubsx Ilamemxpga HNBamosuma (N. I Besprozvannykh),
I 630090. Hosocubupck, HMuctnryt reonornu u reodusuxn CO AH CCCP. Pyrosw
| nmesBona Cu6up.

Birenheide Rudolf (P. Brpeuxeiige), nokrop. D 6060 BRD, Frankfurt am
Main, Senckenberg — Anlage 25. Forschungs — Institut Senckenberg. Pyrossr.

Béavais Louise (JI. BoB3a), pgokrop. France. 9, Quai Saint — Bernard 75,

| Paris (5% Laboratoire de Paléontologie des Invertébrés. Faculté des Sciences.t.
| 24—25. Hopaniabsl I0pHL.
Beavais Maral (M. Bosa), mokrop. France. 9, Quai Saint — Bernard Torn 15/25,

Paris (5°) Laboratoire de Géologie historique. Faculté des Sciences de Paris. Ko-
| paxanl Me30301.

Borossnmencxaa Oanmnuanga Bacnasenia (0. V. Bogoyavlenskaya),
Kaul. reos.-MiH. Hayk.(620001. Cpep/iloBcK, yxa. Baiimepa, 55, ¥Ypaanckoe reoo-
TIgeckoe yupapiaeHne. CTpoMaToIOpoONJeN CcpeJiicro InaJeosos Ypadia.

Boiikxo dseanumaBaaagusxunposua(E. V. Boiko). 734000. Jlymau6e, np. Je-

. Hnmna, 21, Hucrnryt reodormn Al Tauxnkeroii CCP. T'maponpssie Tpiaca ITamipa.

Béacnawrk Huwa IMasaosua (N. P. Vassiljuk), Kamji. reox.-MuH. Hayk.
340000, [Tonenk, ya. Aprema, 58, JloHENKIT 10M TeXHIT9ecKIit nHCTHTY T, Kadempa

| reosoruii. TabyaaTsl I pyro3sl KapboHAa YKpauibl.

/Webby Barry (B. Be66n), noktop. Australia. Sydney, NSW, Department of Geo-
logy and Geophysics, University of Sydney. KumeuynononoctHsle OpaoOBIIKa.

BoiiHOBCGCEHTIH ii-Kpurep Koucraunrnu Teupuxosnu (K.G. Voj-
novskij-Krieger), nokrop reox.-mun. mnayk, unpodeccop. 480000. JMa-Arta,
yia. Carnaesa, 22. Kasaxcknit mnoanrexmnideckuii umwerntyt. Pyrosur.

I'pnunenxo Baagumup Ilerposiu (V. P. Grizenko). 252017. Kues, ya.Buxa-

[ mivapekas, 60. Hiresckitii rocyapeTBeHHEBIT yHIIBepenTeT, Kadeapa obmeil reosormii,
Pyroser crmaypa IMomommm.

Debrenne Francoise (®.]le6penn), nokrop. France. 8 rue Buffon, 75, Paris V©.
Institut de Paléontologie. Hcionaemeie Kopannorsic pugb.

Hlertsipen JMumurpuit Imunrpunesnu (D. D. Degtiarev), kKana. reoa.-mim.,
Hayk. 620001. CBepaioscek, ya. Hyiiosmesa, 30, ['opHEIi HHCTIITYT, reoJoro-pa3Bejo-
uHbli ¢akyuabrer. Hopanasl JesoHa II KapboHa Ypaaxa.

Jell John S. (Ji>. [{xenxn), poxrop. Australia, Brisbane, Q 4067 c/o Department
of Geology, University of Queensland, St. Lucia. Kopauusl naneo3os ABcrpasiiiL.

OHv6artonoB Bukrop Hunxkoxaesmnu (V. N. Dubatolov), 1okrop reos.-muH.

| nayk. 630090. Ilosocu6mpek, Hucruryr reosorwu 1 reopmsnxn CO AH CCCP.
i Tabyaarsl, reIHoJuTONACIH, XeTeTHAbl CILIypa, AeBoHa 1 Kapboma CCCP.

Epuna Maiia BacunaseBua (M.V. Jerina). 700070. Tamkenr, ya. lileBuexxo,

11, Muuncrepcrso reosormn ¥Ya6exckoii CCP. Pyroswel cnrypa ¥Yab6ekmcrana.
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Epmaxosa Kunapa Aunpgpeesna (K. A. Ermakova), kKana. reos.-MiI. HayK.
103017. Mocksa, Crapomonerusiii mep., 29, BUMC. Pyross cpeanero 1 BepxHero
nesona Pycckoil niatgopMmsl.

Renrtonorosa Bepa Aprembesnna (V. A Zheltonogova). 654011. Hoso-
Ky3Henk, ya. Opmronnkijse, 9, 3anaano-Cnbrnpckoe reosorirueckoe ylipasJeHiie.
Pyrossl cnaypa n gespona 3amnaanoii Cn6upi.

RMypasaesa NMuecca Tuxounosua (I. T. Zhuravleva), TOKTOp reoJ.-MIIH.
Hayk. 630090. Hosocu6upck, Hucruryr reosornn 1 reodpusnkn CO AH CCCP.
Apxeollratel, TYOKH 1I apXeonlaTolofo0Hble OPraHII3MBI (apXeaThl) KeMODIA.

Zlatarski Vassil (B. 3marapckmn), gokrop. Cuba. Apartado 8023, Habana 8,

Instituto de Geologia. Kopanasl Me3okaiiHo3os.

Zukalova Vlasta (B.3yxanosa), goktop. CSSR, Brno, Jecna 31, Ustredni ustav
Geologicky. Kopanasn kap6ona; sKoJorus Kopasjos.

Meanns Badenmtunma Auntomosua (V. A. Ivania), JD0OKTOD reoJ.-MIIH,
HayK, npodeccop. 634010. Tomck, up. Jlennua, 36, ToMckIil rocyaapcTseHHblil
yHIBepcenTeT, Kadeapa naseonrodorii. Pyrosst nesona 3anaamuoii Cnoupir.

MsBanosckxnii Aunpeit Bopumcosunu (A. B. Iwanowski), noxrop reoa.-
MmiH. Hayk. 630090. Hosocu6upck, Hucruryt reosori i reogusurin CO AH CCCP.
Pyrossr.

Unbnmua Tamapa Fenunaagsesua (T. G. Iljina), kang. 6ioa. nayk. 117071,
Mocxsa, Jlennuckmii np., 33, 11111 AH CCCP. Pyroas! nepMin It CKJepaKTHHIN TpHaca
Hasxasza.

Kaaso JIMmur puit JJeonxappgosuu (D. L. Kaljo), Kaupa. reos.- MIri. HayK.
200001. Tanmu, 6yansap dcrouns, 7, Uucerntyt reonsorm AH 9cronckoii CCP.

Pyross oppmosnka 1 cniaypa ITpHGadThKIL

Kannanm Amatoauii Aponosunu (A. A. Kaplan), Kaug. reoji.-MuH. Hayk.
190000. Jlennnrpapn, via. Fepuena, 59, Cesepo-3amaanoe reoJoriuyeckoe ylpable-
Hie. Pyrosnl nesona Kasaxcrana n Pycckoii naatdopMsl.

Kaganos EBrenmnit Hapnuy (E. 1. Katchanov), Kaux. reoi.-Mii. Hayk. 454000.
Uenabuuck, }OkHOypasibCKIll TPECT IHzeHepHo-CTPONTeIbHbIX II3bICKaHIil. Pyroast
1 tabyasTs KapGona.

Keannep Hartaava Bopucosua (N. B. Keller), xana. reoi.-mmm. mnayk.
Mocksa, Jlo6amnuo, Jleruss ya., 1. UuernryT okeanoaornn AH CCCP. CopeMennbie
Manpernopapin Tuxoro n Hupaniickoro oKeaHOB.

Kum Anexceit UBanosunu (A.I. Kim), kaua. reoa.-mun. nays. 700070. Tam-
kent, yia. Illlesuenkxo, 11, Munncrepcrtso reonorun Yabekckoii CCP. Tabyasrs
clIypa I feBoHa V¥ 36eKIcraHa.

Krnaamawn Oiimap Puxappaposunu (E. R. Klaamann), Kaug. reou.-mum.
nayk. 200001. Tannaunn, 6yapsap dcrouns, 7, Uucrnryr reojorun AH IJcronckoii
CCP. Tabyaatsl 1 rejuoinTolfiell opjoBiKa 1 ciiypa ITpnbantuki.

Kopamescxuit Opuanii MNerposna (0. P. Kovalevsky), Kamug. reo.-Mim.
nayk. 199026. Jlemnurpag, Cpeaunii np., 74, BCETEU. TabynsTsl 3 reamnolinro-
Iiiell OpaoBIKa Il ciaypa lasaxcrana.

Kosnosa Jugus Edumosna (L.I. Kozlova), kaug. reos.-min. nayk. 630090.
Hopocnbupek, Wnerutyr reodorms n reopusnkn CO AH CCCP. (dusnueckie n
XIIMITYECKIIe MeTOJbl B I3YUeHI KOpaJoB.

Koswmpesna Tamapa Anexceenua (T. A. Kozyreva). 340049. [lomeng,
va. Razaxka, 36. Pyroam pamnneii nepayu Pyccxroii Ima-ri.c-{:-mm. '

KonoGaes Bunagumup Anexceesunu (V. A. Kolobaev). 614016. Tiepms,
ya. Kpacnodaorckasn, 15, Kamcknii ¢ummana BHHTHH, naGopatopnsA cTparnrpa-
¢un 11 mameonrtonorun. Pyrosn kap6oma 1 mepmu IIpnypanbs.

Rounk Bragumnp Eroposuu (V. E. Konik). 470000. Kaparanaa, np. Co-
BeTCKIl, 45, Ilentpannno-Kasaxcranckoe reosorirgeckoe ylpasJ/enne, I1aJieGHTo-
Joruveckuii xa6umer. TaGyaaTsl opHoBiKa, cywsiypa n gmepona llentpaaspnoro Ha-
3axcraHna.

Kopas Kupa Bo pucosua (K. B. Korde), fokrop reoa.-Mmuu. Hayk. 117071,
IC“COchBa’ Jlenmuckuii np., 33, TUH AH CCCP. lenenteparhl panuero kem6pis

Kocapesna Exartepuna I'puropsesna (E. G. Kosareva), KaHi. reoi.-
MuH. Hayk. Bpecer, ya. Coserckas, 8, llegarormuecknii mmeruryr. CTpoMaroiopo-
ugen nespona Cananpa n Axaras.

Kostic-Podgorska Valerija (B. Kocrnmu-Ilogropcka), npopeccop. Jugos-
lavia, Beograd, Bulevar Revolucije, 87. Kopaaxasl 11ajieo301.

KpaBuos Anexcan ap F'eopruesuu (A. G. Kravtsov), KaHJ. reol.-MIH.
nayk. 199026. Jlewmurpaa, 21 muuusa, 2, Topuslii HHCTHTYT, Kadeapa HCTOPHYECKoil
reojorimy. Pyross gesona ApKTHEIL. . . g .

Kpaescran Jluansa Hurxomaesuna (L. N. Krajevskaia). 634000. Tomck,
va. Tarapckas, 22, ToMcKas KOMIIeKeHas 3KciequnisA. Pyross 11 TaGyJATH AeBOHA
Anrae-Casnckoii o6aacri.

K YsMmMuuesna Egena H BaHOBHA (E. I. Kuznlicheva), Kanjg. TeoJl.-MIIH.
Hayk. 119234. Mocksa, MI'V, reosormuecknii gakyasrer, Kadespa 11a1eonTONTOTIIN.
Crauepakrunmi pamiero menma wra CCCP.
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Jappycennu Anexcaunp HsBamosmumu (A, I. Lavrusewitsh). 734000.

.| Jlywau6e, yua. Kuposa, 48. YuuBepcuter. Pyrosst ciinypa 1 gesoua Tamiikicrasa.

Jenemye Butayrac JTeouno (V. L. Leleshus), ng-p reox.-muu. nayk. 734000.

| Ilymau6e, np. Jlennna, 21. Nucruryr reonorunm AH Tamxnkcekoit CCP. TabyasaTs

cpenHero TaJseo3oss TamsKikicraHa.

JMecobas Auntoumnuma MWNBaumosuHa (A. I. Lesovaja). 700070. TamKenr,

vi. lllepuenxo, 11, Muuicrepcro reoformm ¥Yabexcwoii CCP. Crpomaroroporper

cIypa 1 fAeBoHa Yabexicrarna.

Manmobrxopckunit ®enop Cremaunosung (Th. S. Malkovsky), kaus.reou.-

miH. Hayk. Kazano, ya YepHsimesckoro, 6/2. Tpect «HepTeraspassenkas. Pyrossi

rap6oiia 1 rnepmu Tarapui. .

Makpuauun Baragunmunp HMerposuua (V. P Makridin), TOKTOP TeOJ.-MIIH.

nmayk, Ipogeccop. 310000. Xappkos, XapbKOBCKIlI rocyapeTBeIHBII yHIIBepeITeT,

| radenpa reosorm M rmaneouronorun. Ilameobnoreorpagus.

Membpunxkosa lFaagnua Houncrtantumunosma (G. K. Melnikova), kaun.

| reo:.-Mri. Hayk. 734000. lymaute, np. Jeunia, 21, MHCTHTYT reoqort A ff Tan-

suKkekoii CCP. Kopanasr tpuaca ITamipa.

Minhato Masao (M. Mnuuaro), mpodgeccop. Japan, Ne 8, W 5, Sapporo Department

of Geology and Mineralogy, Faculty of Science, llokkaido University. I{opasuts

citypa, Kap0oHa I IlepMIl, Itajeoreorpadus.

Mnpounosa Huma Baagummposua (N. V. Mironova), KaH1. reoJ.-MIH.

. mayk. 630081. Hosgeu6upek, Kpacuwii nip., 80, CHHMITuMC. Ta6yaars i remmo-

JITOIlell cIUTypa M jesoHa lora 3anamuoii Cnbmpi.

Montanaro-Gallitelli Eugenia (E. Mounranapo-lammrenmy), npodec-

cop. Italy, Via Universita 4, Modena, Inslituto di Paleontologia. ITepmo-Tpraconsre

_ KOpaJIJIbl.

Morycowa Elzbieta (E. Mopsmosa), foxrop. Polska, Cracow, 2a Oleandry

Str., Jagellonian University, Department of Geolpgy. HopaJsisl mMe30304.

MsarkxoBa EaxnmnmzaBetra Usawmosiua (E. I. Mjagkova), Kaua. reon.-MIiH. Ha-
yr. 630090. Hopocubmnpck, Mucrnryt reotorun i reopusikir CO AH CCCP. Adpo-

| CAJIbIIIHIOI/IBI, COAHNTHI 1I apXeolTaTolloflo0Ible OPraHI3MLl (apXeaTsl) KemOplis.

Hecrtop Xeanayp 9davapaosnu (H. E Nestor), kamg. reos.-mur. HayK.

|| 200001. Tanmuu, 6yabBap Jderounsa, 7, Muerntyt reoxormu AH Ycronckoii CCP.
Crpomaronopoienn opjosnka 1 citiypa [MpuGanruky i Cnbupekoil maatgopmsr.

Nebman Bjérn E.(BE. Hoiiman), poxrop. Sweden. Box 558, S-75122, Uppsala,

| Paleobiologiska Audelningen, Uppsala Universitet. Pyrossl opmosuka i cuiypa.

Q6yr Anexcauap Munxaiiadosma (A. M. Obut), 1oKTOp reoi.-MuH. HaVK,

npodeccop. 630090. Hosocutupex, Hucrnryr reosornm i reopmnankn CO AH CCCP.

[Taxteoreorpadiisi, rpanToOINTH], XUTIIIO30a I1aJT€0305.

Oliver W.A.Jr. (V.Ouusep), goxrop. U. S. A. Washinglon, D. S, 20242 U. S. Geo-

| logical Survey E—305. U. S. Nat. Museum. Pyroas cuiypa i pgesouna.

IMagwoaun Aunna Cypeunosua (A.S.Papojan), kanug. reona.-mui. Hays. 375019.

| Epesan, yia. Bapexkamytama, 24a, InctiityT reosornueckux nayk AH ApwmsaHckoit

.| CCP. Pyrosm panuero kKapGona IOro-3amajgHoit Apmenin.

Pefdder Alan (A. Ileauep), noxrop. Canada, 3303, 33rd Street N. W. Calgary 44,
Alberta Institute of Sedimentary and Petrolium Geology. Pyross cuaypa 11 aeBoHa;
6nocrpatirpagdua.

MomraBinena Hartanbsa Bacunasenua (N. V. Poltaveeva). 480090.
Anma-Ara, dypmanosa, 110, I0xko-lHasaxcTaHCKoe reoJsIorHUYeCKOe yITpaBleHIIe.

i Ta0yaATel 1 reJHOJNTONJEN OpPAOBIKa I clurypa I{asaxcrala.

Ilpeo6paxencrkuii Bopne Bumagunmuposuu (B. V. Preobrajensky),
Kaif. reod.-MIH. Hayk. 690022. BaaguBocToK, Itp. Ctoneriia Buaamimoctoka, 159,
Hucrntyr 6mosornnn  mops  JlaabHeBoctogHoro HeHtpa AH CCCP. Ta6yaart
namneo3os Cesepo-Bocroka CCCP. CoBpemeHHBIe KOpaJJbI.

P a:&lﬂ koBuu Aunexcaunapa I ocuposua (A. I. Ravikovich), morrop

| reox.-muH. Hayk. 103017. Mocksa, ITsixeBckuii mep., 7, THH AH CCCP. Cospe-

MeHHBIe I IICKOIIaeMble KOpaJiJioBble PIIBI.

R 0[\\' ett Charles (Y. Poserr), pokrop. U. S. A. Fort Worth, Texas, |)epartment

of Geology, Texas Christian University. Pyrosst 11 taGyJasaTsl 1masneo3os.

Ro miewicz E wa (E. Pounesmu), nokrop. Polska, Warszawa, Bruna 6/0)4. Craep-

| aKTHHIUH.

Sando William (B.Cauno), gokrop. U. S. A., Washington, D. C. U. S. Geologi-
cal Survey. Rm-318, U. S. National Museum. Kopaxns BepxHero maieosos u

.| onocrparurpadus.

Sutherland Patrick H. (II. Catrepasun), npodeccop. U. S. A., Norman, Ok-

| lahoma, 73069, School of Geology, University of Oklakoma. Pyrossr.

Cajornuna Tarbaunua AHatoaxbesHa (T. A. Sayutina), xang. 6moa. HayK.
117071. MockBa, Jlennuckuii np., 33, IINH AH CCCP. Pyrosm peBona II Kap-

| 6oxa CCCP.

Semenoff-Tian-Chansky Pierre (I. Cemenos-Tan-llauckuii), foxrop.
France 8 rue Buffon, 75, Paris Ve Institut de Paléontologie. Pyross kap6oua,
MIIKPOCTPYKTYpa KOPAJJIOB.
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Scrutton Colin (K. Ckparron), mokrop. Great Britain, Newcastle upon Tyne,
NEL 7 Ru Department of Geology, The University. I{opaxas nmamneo3sost.
CMmunpuoBa Mysa Amatoabesua (M A Smirnova), Kauf. reol.-MIIH. HayK.
190121. Jlemnurpan, Ha6. p. Moiikn, 120, HUUTA. TabyaaTs cuiaypa I aesolia

ADKTHKIL

Coxonos Bopme Cepreesmu (B. S. Sokolov), akagemnk AH CCCP, npodec-
cop. 630090. Hoocubnpck, Huctutyt reogorim 1 reopnsnkn CO AH CCCP. KHopaa-
awl nmaneozos CCCP, memysomnpubie BeHma.

CrapocTtuma Jdneomopa Apmasuposra (E. A. Starostina). 364007.
Iposuniii, ya. Ileparormueckas, 23, Cepepo-HaBxa3ckmii HedTaHOII HaydHO-IICCTC-
goBaTensckiil nmuEcTHTyT. Craepaktinnn jopel Ceseproro Haskasa.

CemtToBa DBepa. Anexceenuma (V. A. Sytova), KaHI. TreoJ.-MIH. HayK.
199178. Jlemnmrpag, 16 manmwma, 29, JIT'Y, Ilaaeontodormueckas jJaboparopis.
Pyroser cirypa CCCP.

Termier Genevieve (. Tepune), mpodpeccop. France. 11 Quai Saint —DBer-
nard, Paris. Université de Paris. Faculté des Sciences. Lab. de Geologie Structurale.
[ ecrno3BOHOYHEIE IT1AJTe0305.

Termier Henri (A. Tepmue), npodeccop. France. 11 Quai Saint — Bernard, Pa-
ris. Université de Paris. Facult¢ des Sciences. Lab. de Geologie Structurale. Gec-
no3BOIIOYIBIE I1AJIe0305.

Tecakxos IOpuit UBanosmunua (Yu. I. Tesakov), kaux. reoa.-mMiu. Hayk. 630090.
Iosocubnpek, HucrntyT reoqormm it reodusnkn CO AH CCCP. TabyaaThl HIZKHETO
majieo3os. .

Vanrunwma Jduana Muxaitaosua (L. M Ulitina), Kagg. reoa.-MiH, HayK.
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EXPLANATION OF THE PLATES TO THE ARTICLE BY F. DEBRENNE

Plate 1

Figz. 1. Jbel Taissa. i: Infracambrien, a, b, ¢ — banes calcaires; d — bioherme

a’'Epiphyton; e — coupole.

Fig. 2. Issalénes. Bioherme en coupole.
g P

Plate II

Fig. 1 et 2, Details des biohermes a Epiphyton.

OBBACHEHNE TABIHIL K CTATLE R. . XAH3SHHROBOM

Tadanma I

O mr. 1. [Tonmepeuntre (a, 6) 1 Tanremura;IpHoe (B) cedenusa Alveolitella praeclara

K o ks ¢ h. 113 30HBI CK.I0HA MEIKOBOJbA, 11d KOTOPHX YeTKO BIIJ{HBI YYaCTKII,
rae npoucxoanTt oOHoBJeHIe Kogoumn (4). Xp. Cerre-/[abGaH, BOgOpasgeln
pyd. Osnagan n XaMaMbiT. Cpeannil JeBoH, poccoMaXMICKas CBITA.

@ ar r. 2. Ceuenite uepes KoioHuw Alveolitella praeclara K o k s ¢ h. u3 30Hbs npupesk-

Dur.

Ddmnur.

Drr.

3

HOTO MEJIKOBOIbA BO.UISI €ro CKIOHA. a, O — IoliepeuHoe I IPOJ0JIbHOE CeueH IS
gepe3 MACCIBHBIE BCTBII 113 KpaeBhIX dacTeil Ko.1ounm (X4); B, T — monepedHoe
Il TAHTelIaJbHOe CeyeHIsT Yepe3d 0oJee XPYNIie BeTBI cpeJHeil 9acTil KOJIOHIII
(X 4). Mectonaxos:jelire 11 BO3pACT Te ie.

Tadamnma 1I

. Ceuenns uepes Kojouun Alveolitella praeclara K ok s ch. n3 yrayoaennoit
gacTir 30HBI CHJIOHA MeJINOBOJbA. a, 0 — IONepedHoe II NMPOJOJLHOE CedeHIs
gepe3 KOJIOHIIK B I10;10BO3peJoil cTamui pa3snTua (X4); B, T — IonepevHoe I
mpojoIbP0e CcedeHIIA depe3 I0NYI0 BeTBbL Kodoumr (X4). Mectonaxomkpmenie It
BO3pPacCT Te Xe.

. Oxpyrao-nenpaBmaniiasg KojoHusa Crassialveolites crustaceus K o ksch., m3
30HBI NP0 PEKHOT0 MEITKOBOALA B®JINII ero cKiIoHa. MecToHaXom/IeHlle 11 BO3-~
pacT Te iKe.

. IIpogoaniioe ceuenne Crassialveolites ovlachanus K o ksch. DBnanel nopsr,
paamMep 1ROTOPBIX 3HAUHTEJNLHO KoJe(;eTcs B 3aBIICIMOCTII OT INIyOIIHBI cpe3a
creHknt Kopajanros (X 10). Mecromaxosenire im so3pacT Te iie.

Taodcanma III

. CedeHne gepe3 #HicHBaKOBILINYIO (a) Koaomno Alveolites tischnofji D ubat.,
Ha KOTOPOM BIIJIHLL IIOTpY:KellHble BeTBI, 0pa3oBaniiiiiecs paiibuie Bceil Kool
(X 2); 0 — momnepedHoe cedeHIle Yepe3 OHY N3 BeTnCii Kodomu (X4). Xp. Cerre-
JlabGam, Gacceiin p. Bocrounas Xawuawira, pya. Ciudnuurossii. BepxHuiii genown,
¢paHckil Apyc, CTHOHNITOBLIE CIIOI.

. Ilomepeynoe cedentie uepe3 KOPKOBHAHYIO Koot Alveolites tischnoffi D u-
bat. (X4). MecTonaxo:xaeHire I BO3PacT Te JKe.

. ITomepeunsle cedenna Crassialveolites crustaceus K o ks ¢ h. a — monepeanoe
ceuenite. [TagaapHasA crania pocrta kodomiu. CenTanLifblii annapaT caado pasBIT,
BIJHB OTJcTbHBIC Inbel (X 10); 6 — nonepednoe ceuerne. Jlonosospesas cra-
AUA passuTHA KOJOMNIL YeTho BIAKBL MHOrOUICHCHHLe, TpY(bie sl (<X 10).
Xp. Cerre-/la0dar, Boiopazigea pydu. OBaavaH 1 NaMaMLiT, CpejHINI 1eBOH,
poccoMaXiHCKasA CBIITA.

OB BACHEHIIE TABJLILI K CTATLE E. B. KPACHOBA

nr. 1. BK r ia michelini ARITEILCTBYIOLLET KOpaJJIoM
D 1. 3apucoska Heleropsammia michelini H comurennc 0 C KOpaJlIo

qepBAd 13 cunyukyanpa (mo Brosbe, nuripyerca no Goreau and Yonge, 1968).

@ g r. 2. CxeMa TOpPI30HTAJIBHOTO cedeHNss ckedera Heteropsammia michelini, 3axiro-

9ajmero paKOBIHY OPIOXOHOIOTO MOJJIIOCKA I BejYIIMIl I ce YCTBIO XOJ Ci-
nyuryanas  (mo llmupeBoandy, unrnpyerca mo Goreau and Yonge, 1968).
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@ i r. 3. CxemaTueckad juarpamMya wopania Fungia scutaria, cogepsramero MoJIIOCK:
Fungiacava m Bogopocan-3ookcanTtesnbl. CrTpeakaMi [OKasanbl  IIEBHE
OTHONMEHHA KOpaJila, MOLTIOCKA-KOMMCICATHCTA 3 BOJIOPOCTeii-CuMOI0NTOB

(mo Goreau and other, 1970).

OBBACHEHHE TABHIL K CTATLE K. B. KOP19
Tadanma 1

O, 1—2. Jiydroconus mirabilis K orde. | — monepeuHoe ceweniie ckeera, UyTh
HiGe SRILTON KaMepot. Bugnsr aByeloiinoe cTpoemne cieTeTa, centTonoaob-
e obpasoBaHiiA W NX  PACIHO/IO;KCHME, A TaK:Ke Jlollepednioe cedellre He-
CROMBKNX  MPOJIOJBIEIX  OCEBHIX Kanados, X107 2 — npojlodinitoe ceuensie
cKedeTa. BijlHO  BOJOKINCTOE crpoeriiie 0CHOBITOI Macchl cKeiaeta, abopadsb-
HEH  Kallad 1 passeTr.jeniie  CTOJ0101i020010il  ITPHKPCINITCALHON CHCTEME,

X 15, Hmrnuit Kemopwii.

® or, 3. Lameloconus simplex K ord e. TTpogoanitoe cevenmne ckeJera, BIRHBL ANIIe-
1ojooHbie acaoensd, < 5,5, Hhskwni KemOp#ii, CaNamITHKIOJALCKNIL TOPH3OHT.

@ ur. 4—5. Juungknr  npeycrasnTenell  nopwiacca  Aporata. 4 —rpynna  JIYHIOK,
IPNKRPeILICHHLIX K PasHbM jonlmsiv  npejneram, X 10. Bepxn 6arpaackoro
FOPH3OHTA; D — CKeJeT JMUYNIKIN B YIPOJ0ABITON CeUuernis, BIGIIbL  sRMIasn
rayepa i1 abopasibaRii Kanaa, < 50. Bepxi Garpauckoro ropusoura.

Tadana 11

® ur. 1—-3. Yakovleveilla tuvaica. 1 — or3. No 1761/40, wang. Tlomepewroe ceuenne
credeta (X 10). Bnjausl cegennfA npoAOALILIX # paullaldbHLIX Ralalon.
Caepa emepXy Pa;WAIbLLIC Kabalbl OTKPLIBAIOTCs Hapy:ky. TyBsa, ropa
Vryir-Nasg; GRIIL KeMOpIii, calalTLRIOIbCKNIE ITePU30NT; 2 — I0J0TI,
Ne 1761741, wang. Tpojoabioe cevenne ckedera (X5). BuaHa nauadipias
cTajins PasBUTI skuBoTHOro. B cpeaneit vactn abopadbuwli kanad. Mecto-
HAXO:RICIIIE 11 BO3pacT Te s;ke; & — o3, N 1761/42, mand. Jdnauioumnas
ctajusn Yakovleviella turaice Ko rde. DBmuus samast kamepa 1 ado-
pagbublii  Kamaan  (X5,5). Tyva, p. Ileseanr-Xey, miwimil  xem@pmii,
CAHANMTHIKTOJABCKRINT TOPI3OIT.

Radioconus cylindricum W orde.a—roaoruin Ne 1914/125, uiiug. TIpojoanuoe
ceucre (X 16). B /RiToil KaMepe BUIEH OTIIEYaTOR MATKOTO TeXa ;RIBOTHOIO 1t
ANXOTOMHUCCKH PARBETBICHTILIX DYK € TOJOBYATLIMIT OKOHUa1siMKl; O — PYKn
SKIBOTIIOTO B NPO0JILHOM cewenir (X 32). Tvsa, p. Ilesemrk-Xewm; mskimi
KeMOPIITT, canmamThRroI6CRNIT TOPIBOTIT.

O pr 4.

EXPLANATION OF THE PLATES TO THE ARTICLE BY W. A. OLIVER JR.,
C. W. MERRIAM, M. CIHHURKIN JR.
Plate 1

2, 1—2. Tollina sp. Transverse and longitudinal thin seetions (32 10); USNN 17469¢.

P

Upper  Ordovician, Locality 6746-CO, Don River arca, Seward Peninsula.

e
-
72

Figs.3—4. Pycnotithus? sp. Transverse and longiludinal thin sections (X 10); USNM
174700, Upper Ordovician. locality 4407-CO, Don River arca, Seward
Peninsula.
Fig. 5. Labyrinthites sp. Transverse 1hin section (:<I0); USNM 17470(. Middle?
Ordovician. Locality 4280-C@®, Don River area, Seward Peninsula.
Fig. 6. Deiracorallium sp. I'ransverse 1hin section (X3); USNM 174702, Upper Ordo-
vieian. Locality 703t-CO, Jones Ridge area, easl-cenlral Alaska.
Fig. 7. Bighornia sp. Trausverse thin section (<3); USNM 174703, Same collection
as original of fig. ¢.

Plate 11

Agetolites sp. Longitudinal and transverse thinsections (<4); USNM 174704.
Upper Ordovician. Locality 6746-CO; Don River area, Seward Peninsula.

¥igs. 3—4. Cyathophylloides sp. Longitudinal and transverse thin sections (X 3); USNM
174705. Upper Ordovician. Locality 6749-Co; Don River arca, Seward

Peninsula,

Figs. 1—:

3
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Fifgs 5—6. Grewinghia sp. Transverse and longitudinal thin sections (x<3) of 2 speci-
mens; USNM 174706-707, Upper? Ordovician. Locality D1071-C0O, Jones
Ridge arca, Fast-central Alaska,

Figs 7—8. Propora? sp. Transverse and longitudinal thinsections (X4); USNM 174708,
Cpper Ordovician. Locality 6749-CO, Don River arca, Seward Peninsula,

Plate 111

Fiigs. 1—=3. Zelcphyllum sp. H. 4 — lateral «xterior view (X 1); USNM 174709
2,3 — Transverse and longitudinal thin sections (X4) of another individual.
U'SNM 174710, Late Silurian, north end of Ileceta Istand, Alaska; locality;
MI1001, north of Cone DBay.

Figs 4—7. Awmphipora sp. 4—A mphipora and Zelophyllum in same rock specimen
(X2); USNM 174711, 5—7 — Longitudinal and transverse thin sections of
Amplipora sp. (X2) showing median canal; USNM 174712, Late Siluvian,
north end of Ieceta Island, Alaska;locality M1157 near old marble quarry
al Marble Cove south of exposure containing abundant. Conchidium alaskense.

Figs. 8 9. Tryplasmasp.p. Transverse and longitudinal thin sections (:<3); USNM
174713, Late Silurian; localily M 1231, Nossuk Bay, Alaska.

Fi¢, 10. Phaulactissp. cf. P.angusta (I. o n s d ale). Transverse thin section (X'I.L));
USNM 174714, Late Silurian; locality M1IH3, Ttanm Island group (of islands),
Karheen Passage, Alaska.

Figs. 11, 12. Phaulactissyp. cf. P. cyathophylloides Ry d e r. Transverse and longitudinal

thin sections (X]%) of same individual; USNM 174715, Late Silurian;
locality M 1294, north end of Hecela island, Alaska.

Fiigls. 13—16. Salairophyllum sp. 13, 14— Longitudinal and transverse (hin seclions
(X3) of same individual; USNM 174716, 15, 16 — Transverse ancl lon-
gitudinal thinsections (X6) of anolherindividual; USNM 174717, Late
Silurian; locality M1186, Kuin lIsland, Alaska, where these corals are
associaled with Conchidium alaskense.

Plate IV

Figls. I—4. Xystriphyllum sp. w. 1. 2—Transverse and longitudinal thin sections of
same individual (<4); USNM 174718, Middle Devonian. Alberto Island
gronp, Alaska; locality M1272, third island east of main Alberto Island.
3, 4 — Transverse and longitudinal thin sections ol another individual
(3¢2): LISNM 174910, Middle Devonian. Alberlo lsland group, Alaska;
locality M1271, first small island northeast of mmain Alberto Island.

Figls. > 7. Loyolophyllum sp. a. 5, G—"Transverse and longitudinal thin sections of
same individual (X4); USNM 174720, Middle Devonian. Alberto Island
group, Alaska; locality M 1219, north end of main Alberto Island. 7 — Longi-
Ladinal thin section of another individual (X2); USNM 174721, Middle
Devonian. Alberto Island group, Alaska; locality M 1271, first small island
northeast of main Alberto Island.

I"igls. 8, 9. leragonaria sp. k. Transverse and longitudinal thin seclions of same indi-
vidual (X2); USNM 174722, Middle Devonian. Locality M1156, Karheen
Passage, Alaska.

fligis. 10, 11, Dendrostella sp. cf. D. trigemme (Q uens tedl). Transverse and longi-

ludinalthin sections of same individual (x4); USNM 174723, Middle
Devonian. Locality M1155, Karheen Passage, Alaska.

Plate V

Fiuols. 1,24 caul/zop/}yl/um sp. a. ’l‘ a %\vlse and Jongitudinal thin sections of same
individual (X2): USNM 17 CMiddle Devonian. Locality M1156; Karheen
Passage, Alaska.

Ficos. 3, 4 Acanthophyllum sp. b. Transverse and longitudinal thin sections of same
individual (0<2): USNM 174725, Middle Devonian. Alberto Island group,
Alaska; locality M1271, first small island northeast of Alberto Island.

Fiwve, 5, 6. Mesophyllum (Arcophyllum) sp.ct. M. dachsbergi (Vollbrecht.) Transverse
and longitudinal (hin sections (slightly enlarged) of same individual;
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USNM 174726. Middle Devonian. Alberto Island group. Alaska; locality
M1152, east shore of main Alberto Island.

Figs. 7, 8. Digonophyllum sp. c. Transverse and longitudinal thin sections (;<2) of
same individual; USNM 174727. Middle Devonian. Karheen Passage; loca-
lity M1154 at junction Karheen Passage and Tuxekan Passage.

Figs. 9 10. Digonophyllum sp. k. Transverse and longitudinal thin sections (3x2)
of same individual; USNM 174728. Middle Devonian. Locality M1156;
Karheen Passage, Alaska.

Figs. 11, 12. Acanthophyllid sp. f. Transverse and longitudinal thin sections (X2)
of same inéividual; USNM 174729. Middle Devonian. San Fernando
Island, Alaska; locality M1217, Fern Point.

Plate VI

Figs, 1, 2. Tabulophyllum sp. c. Transverse and longitudinal thin sections (X2) of same
individual; USNM 174730. Late Devouian. Coronados Island group, Alaska;
locality Mf274, north side of Coronados Island.

Figs, 3, 4. Pseudamplexus sp. w. Transverse and longitudinal thin sections (X 2) of same
individual; USNM 174731. Devonian, probably Late Devonian. Locality
M1170; west shore of Wadleigh Island, Alaska.

Figs. 5—7. Macgeea sp. k. 5 — Laleral exlerior view (,\(17:,-); USNM 174732. 6, 7 —

Transverse and longitudinal thin sections (X2) of another in dividual;
LUSNM 174733. Late Devonian. Locality M1158, near south tip of Wadleigh
Island, Alaska.

Figs. 8—10. Phacellophyllum sp. t. 8 — Transverse Lhin section (.{4); USNM 174734.
l.ate Devonian. Wadleigh Island, Alaska; locality M1167, north end of
large island west of soulhicast tip Wadleigh Island. 9 — Longitudinal
thin section (Xx8); USNM 174735. 10 — Longitudinal thin section (x10)
of a third individual; USNM 174736; Late Devonian. Locality M1175,
northeast of Nossuk Bay at Tonowek Narrows, Alaska.

F i g. 11. Phillipsastraea (Phillipsastraea) sp. c. Transverse thin section (X2);
USNM 174737. Late Devonian. Locality MI1158, small island off
southeast tip of Wadleigh Island, Alaska.

F i g s. 12—13. Phillipsastraea (Pachyphyllum) sp. w. 12 — Transverse thin section
(x2); USNM 174738. Late Devonian. Locality M1168, swest shore of
Wadleigh Island, Alaska. 13 — Longitudinal thin section (Xx2); USNM
174739. Late Devonian. Locality M1170, west shore of VWWadleigh
Island, Alaska.

EXPLANATION OF THE PLATES TO THE ARTICLE BY C. L. ROWETT
Plate I

Typical Permian Solitary Coral Genera from Alaska

1'ig 1. Stereocorypha Moore and Jeffords, 1934 (Metriophyllidae). GSGS/NM
spec. 22382; lower Permian, Sokali Creek area, Wrangell Mountdins. Transverse
section, X 2 (inked).

. Euryphyllum H 111, 1937 (Hapsiphyllidae). USGS/NM spec. 11814; lower
Permian Siksikpuk Fm., Tiglukpuk Creek, Brooks Range. Transverse section.
X2 (inked).

Fig 3. Ufimia Stuckenberg, 1895 (Polycoeliidae). USGS/NM spec. 20213;
lower Permian Siksikpuk equivalentm, Point Hope quad., Lisburne Peninsula.
Traunsverse section, X2 (inked).

¥ig. 4. Lophophyllidium Grabau 1928 (Lophophyllididae). USGS/NM spec.
22380; Lower Permian, Sokali Creek area, Wrangell Mountains. Transverse
section, X2 (inked).

Fig. 5. Bradyphyllum Grabau 1928 (Hapsiphyllidae). Univ. Alaska spec. 1001;
lower Permian McCallum Creek sequence, Delta River area, central Alaska
Range. Transverse section, X 2 (inked).

Fig. 7. Timania Stuckenberg, 1895 (Cyathopsidaec). Univ. Alaska spec. 1058;
lower Permian McCallum Creek sequence, Delta River area, central Alaska
Range. a — transverse section. X1; b — longitudinal section, (1.
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Fig. 8. Bothrophyllum Trautschold,7 189 (Crvathopsidae). Univ. Alaska
spec. 1067; lower Permian McCallum Creek sequence, Delta River area, central
Alaska Range. a — transverse section, X1; b — longitudinal section of spec.
1069, < 1.

Figh 9. Auloclisia 1.ewis, 1927 (Aulophyllidae). Univ. Alaska spec. 1008; lower
Permian McCallum Creek sequence, Delta River area, central Alaska Range.
a — transverse section, X2, (negative print); b — longitudinal section of spec.
1011, X2, (negative print).

Fi ge 10. Caninia Michelin in Gervais, 1840 (Cvathopsidae). Univ. Alaska
spec. 10415 lower Permian McCallum Creek sequence, Delta River area, central
Alaska Range. a — transverse section, XI; b — longitudinal section of spec.
1040, X1.

Plate II

Tyrical permian fasciculateIrugosejand fabulatcgcorals frem Alaska

Fig.l1. Durhamina Minato and K ato, 1965 (Durliaminidae). Univ. Alaska
) spec. 1006; lower Permian McCallum Creck sequence, Delta River area, central
Alaska Range. a — transverse section, X2 (negalive print); b — longitudinal

section, X2 (negative print).

. Ieritschioides Y a b e, 1950 (Durhaminidae). Univ. Alaska spec. 1025; lower
Permian McCallum Creek sequence, Delta River arca, central Alaska Range.
a — transverse section, X2 (negative prinl); b — longitudinal section, (X2
(negalive print).

~ry
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Fig. 8. Syringopora Goldfuss, 1826 (Auloporidac). Univ. Alaska spec. 1081;
lower Permian McCallnm Creek sequence, Delta River arca, central Alaska
Range. a — (ransverse section, X5; b — longitudinal section of spec. 1082;
% 5; ¢ — inked duplicate of 3b.

Fig. & Sinopora Sokolov, 1955 (Sinoporidae). Univ. Alaska spec. 1078; lower
| Permian McCallum Creek sequence, Delta River arca, central Alaska Range.
a — transverse section, X3; b — longitudinal section, }<5; ¢ — inked dupli-

cate of 4b.

OFBAICHEINE TABJINULI K CTATHE B. T. UEXOBIY

@ar. 1—2. Archypora tuvella Chelkhovich gen et sp. nov. 3amagumas Tysa,

p. Xongexen v noc. Xongeaen. Ciniyp, JdJaHA0BCPH; NIKHAS 4acTh BepXHe-
ueprakcKoro NOATOPI3ONTA.
1 — roxornm (Ne 1/10583): a — momepeuitoe cevenne, X4; 6 — geralb TOTo
;K€ IITnéa, Xopoiuo BITHBI KPYNHbIE TOPOBEIE Y3IBI, coegnnsiouie 10 4—>5
KopaaauTos, X 10; B — mpojoabHoe ceuernre, X4. 2— 513, Ne2/10585; a, 6 —
ToTIepeYHble Ce9eHIA, BIJIHBI 1KOPaduThl ¢ Innami 1t wemrysimn, X10; B —
MPOIOJIbHOE ceyelilie, BHAHBI ciabo Bormyruie avmma. llomdunusakn Meakme
;UICKOBITHBIE, NOJYIapoBIaHble. [{opammiThl MeJudie npsiMble 1t c1abo H30-
FHYTBIE; B IONIEPEYIIOM CeYeHHIl TpeX-4eThIpeX, peske MATHYTOJblEe, HepPeKo
OKPYTIIEIHO-MHOTOYroabHbe, morepeunikom 0,5—0,6 nv. Crenkir IpAMEE
UM TIJIAaBHO M3OTHYTHIE, TOBOJBHO TOJCTHIE, @iioa0 0,1 . CoequHiTeNbHHE
06pa30BaHIA B B e JIOPOBHIX Y3J0nB, COeTHILAIUIX 10 YeThIpeX 1t [ ae DA~
TI1 GAN3MIEKAMHX KopaJdauTos. [[Hnnia ToHKie mpsivble 111 BoruyThie, Inmn-
Kl Tpy0BIe 11 MeJKlre.

EXPLANATION OF THE PLATES ARTICLE BY E. ROWIEWICZ
Concentrations of lamellar corals (Microsolena sp.) in the Middle Oxfordian limesto-

ne. vieinity of Daltow.

OBBSICHEHHIE TABR.JMII K CTATLE B. T. YEPHOBA
Tabaunma |

@ nr. {—06. Chaetetopsis zonata Patrulius.
| — BepTHKaJdbHOe cedeHHe, X3J; 2 — BepriiKalibHoe cedeHwe, X 1;
3 — momepedyHoe ceuenite, X25; 4 — pepTHKaJbHOe cedenme, X25; 5 —
omepegHoe ceveHiie, X25; 6 — BepTHKalxbHOe cedeHue, X25. Yprosckag
damua Gappem-anra.
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Taoaunga 1l

@ ur. 1—4. Chlaetetopsis favrei (Deninger).
| — Beprikaixeuoe  ceucHite, X3 2 — Tonepeunoe  cegerme, X 3;
3 — lomepeutioe cedciiie,  X20; 4 — Beprukanbiioe  cedeHme, X 25.

®nr. 5—06. Chaetetopsis urgonensis Chernov sp. nov.
o — Tmomepeuioe  ceuewlie, X25; 6 — Beprukannuoe  cevcHne, X 23.

T'omo rmim: sr3. Ne 631-12; MI'V; coperckire [aprars, MapMapomcras 30ua yre-
cos, sepxonne p. Loapnoil Vrouapkir, pyd. Kasverncioli, ropa ['pedetib; KaMene1mHcKas CBil-
Ta, A3BCCTHARM YProHCKOII dalynt dappesa u anra.

Toanmiag sKeaBaroodpasusi witr noaycdepugeckoii opysl, passepamir 10 H—6 cm
B Juamerpe, (bopMa 300uHLIX TPYOOK DpusMaTiiveckad. TPYORI coe;lIHAwTCA uepes
CPCIHIBLI OB, IPOXO;TAILNIL 110 cepeiHe, H IMelOT NOIHToOHAAbHYI0 GopMy (00LIY 110 ITeCTii-
VTOJIbHYI0, TTATIOMATIAOUINIO Nve.1ulible cotsl). PaaMepsr 300nambix TPYOOK HEIOCTOSHHEBI M
xoaebmorea or 0,15 1o 0,45 v, mpeobaagator Tpyorir pasmepom 0,25 Ma. Jlnamerp mop
ot 0,008 70 0,25 My, cpeju mix npeodaagaior passepsl 0,17 my. @opiia Top B TOTTePETHOM
cederuit OKPVTJIasd I TeCKOJILKO BBITAIIYTAS, PC:Re HellpaBlIblias, Mealgpiueckas.
Tomumra crenok 0,1—0,16 anm. B BeprurRagniioM cpese Had:neaiorcs NpsAMBe TPYORI,
pasgenexitsie qiuturaMir. Paccerosamie yexxay simmasi ot 1,0 1o 1,7 My, JTHnlna npsasle
pacrosiarawes 1a pasJiunblX YPOBHAX; OUCHL PeJIK0 Ol I'PYININPYIOTeS B 30116, Muxpo-
CTPYKTYPd CTeIRIT 3ePHUCTAs, BBITIOTIRITAsA CKPBITORPHCTAITINGECKITM KAJIbIUTOM.

EXPLANATION OF THE PLATES TO THE ARTICLE BY E. MORYCOWA

Plate !l
Fig 1. Calamophylliopsis fotisalensis (I3 e nwd u ki dze), Wysoka T'urnia.
Fig. 2. Clausastraea aff. saliensis Alloiteau, Giewont.
Fig 3. Weathered surface of a reef breccia block, Wysoka Turnia,
Specimen in natural size
All specimen derive from Lhe Urgonian limestones of the Tatra Mountains, Poland.
Plate II
Fig. 1. Biosparrudyt with Procladocora sp., X6.
Fig. 2. Clausastraea confluens (Q uenstedt), X3.
Fig. 3. Amphiastraea basaltijormis Ko by, X4.
ig. 4. Stylosmilia michelini Milne-Edwards et [Maime XG6.
Fig. 5. Crassicolaria intermedia (D urand Delga), X200.
Fig. 6. Calpionella alpina L orenz, X200.

All specimen derive from the Upper Tithenian — Lower Berriasian exolic limestone
of Kruhel Wielki near Przemy$l, External Carpathians, Poland.

v

Plate III
Fig. 1. Weathered surface of the lower Berriasian exotic limestone bloc with Clausa-
straea confluens (Quenstedl), nat. size, Kobyle Greédek near Nowy Sacz, Exter-
nal Carpathians, Poland.
Plate IV
Fi
Fi

Ellipsocoenia hemispherica (1 e From.), Bukow.

a3

o -

Cyathophora steinmanni Fritzsche Jastrzebia.

a3

. Heliocoenia carpathica Morycowa, Jastrzebia.

=1
ECRS]
w

Fi
Bl
Fi
Fi
Fig

NS

Stylina regularis d e Fr o m., Jastrzebia.

73
[31]

Columnocoenia ksiazkiewiczi Moryco wa, Jastrzebia.

U3
[op]

. Latusastraea exiguis (e From.), Trzemesna.

)

7. Actinastraea pseudominima (K o by), Jastrzebia.

Sl

. 8. Clausastraea aff, saltensis A11iteau, Trzemesna.
All specimen derive from the Barremian — Lower Aptian conglomerates (Grodischt
conglomerates), External Carpathians, Poland.

[
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PLATES T0 TIIE PAPER BY F. DEBRENNE

Plate I
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Plate II
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PLATES TO THE PAPER BY W. A. OLIVER JR., C. W. MERRIAM.,
M. CHURKIN JR.

Plate I




Plate II
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Plate IV
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Plate VI
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PLATES TO THE PAPER BY C. L. ROWETT
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VIR 551.351.5
Poan,  orocnnteain & pudoodpasosammni. Tepmne A\, Tepyne . «/[peBHAe
Cnidaria.» T. 11. Hosocu#upck, «Hayka», 1975, ¢. 5-10.

OT pudea 1o Hamnx AHeit 0oJbmIAH poJib B pHAO00 PAROBAIINMK  NPHIKLUICKMT PACTEHUAM ,
0CO0eHHO 300KcanTeu1IaM. BolReaHeMblil MK YIJACKHCIILI rad Wedl 11a NoCTPOoitky creieta pudo-
cTpouTeneil. bubta. 12.

VAR 551.351.5
DBOIIOIHA  OPFANOICHHLIX  HOCTPOCK B neropii Sesum. Panwnwkosuu A, I,
sjRypaBaesa M. T. «dpepune Cnidarian. T. 1l. Hopocubuper, «Haykan, 1975,
c. 11-19.
B uctopuu opraHoreminXx NOCTpocr (GsrocTpomul, Guorepmnl, pudnl) ghiieseno 5 ITANos.

IIpennonaraeTcd, 4TO OHM (JOPMUPOBAINCH KK NP MOOHATHI MM ONYCKAKRMIA MOPCKOI'O 1HA, TaK
U XpPM ero CTaTHUYeCKOM IOJi0xieHuHu, amoctpaniit 6, onoa. 10.
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OPraforennie  NOCTPOiikit  meKnero  kenépust Maporko. Jle 6 penn @, «JIpes-
e Cnidarian. T. 11. HoBocuoupek, «Hayran, 1975, ¢. 19—24.

Omiican pasped IGens-Taiicca ¢ Mitoroumcae nibiMit GuQrepstasit. 11 o Mienio aBTopa, apxe-
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0B B PannciaMen-
Mapr M. Co«lpesie Cnidarian T. I, Ho-
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Meppuam 4. B, UMypKlHK=-mna. M. «Ipesue Cnidaria». T. [I. Hosocubupcr,
«Hayran, 1972, ¢, 95~103.

PaccMoTpetbl  KOMIUICKChl PYrod It Ta0yJAAT B 3aBMCAMOCTH OT UX (auMasibHOIl NpuypoyieH-
BOCTU. Muwnocrpanmii 3, ¢ororada. 6, 6o, 17.

YAK 563.61(113.5)
KaMennoyTo:nnbpe  KoparLin  apirideckoil  Asiekit. ApvMceTpour, A, K.
«dpesuue Cnidarian. T. 11. HoBocubupek, «Haykan, 1975,c. 103—105.

Boifielensl XPOHOJOTMYCCKAE KOMIIEKCHL PYrod M TaOyJAT A4 PasHLIX PaifoHOs AJIACKM.
HunMedyeHa nX Koppenduun. Buoma. 12,

YAR 563.5(113.6)

CrpaTurpagiyuecioe  paclipocTpalleinie MNepMCKIX  KOPpailioB na Awuicike. P o-
BeTT Y. J1. «llpesnuc Cnidarian. T. 1L, Hopecubupck, «Haykan, 1975, c. 105=113.

PaccMOTpeHbl cTpaTurpaguucckue M 6uoreor paguyccKMC KOMOJIEKCH MCPMCKUX . KOPaJuIoB.
Haawoctpaunii 4, dororada. 2, 6uoa. 17.

VAK 563.6:551.733/551.731.3

K ncTopun padsnThg  noaaiucopAOBHECKIX N CHNYpHiicKHMX kopanioB TyBui (CastHO-
AnTaiickaa 10pHas 00aacTe). Ye x 0 B uu B, J.«llpcsuue Cnidarian. T. II. Hosoci-
Oupck, «Haykan, 1975, c¢. 113—-120.

Boigenienbl  9Tanpl PaspUTUA TaOyJasaT U reaMoJUTHL, YCTAHOBJCHA CMCHA KOMIUJIEKCOB KOpaji-
JIOB OT nO3JHero Kapalloka A0 KOHLa cHUJIypa M HaMeyeHa HX Koppejaanud. dororab.a. 1, taba. 1,
Ouba. 8.

VIOK 563.67

CrpaTurpaduuccrnii i reoypapnueckitit - 00630p panne- 11 cpeANCAEBOHCKUX TabyasT
H reanosnTiy Cesepo-Boctoka Cubnpu. B ajp cxia n B.d. «ApesHue Cnidaria.» T.I1.
\Hosocubupcr, «Haywan, 1975, c. 120—-124.

B paHHeM [OeBOHe B mnpenesiaxX MHAONrupo-KodsIMCIKO# NpOBMHONMA BuIdeseH! MHINCUP CKUIL,

Momcknit 1 3anaano- Ipuroaemcknil Guorcorpadutdeckie paiiomnl. ITociaealnii 8 cpennesM neBoHe
peaxo corpatiuics Tacua. {, 6ndma. 11,

VIOK 563.61

PagsnrHe pyroad IO:noro Tsun-Ilapsa B OpnoBiike, ciulype 1 gesone. Jlappy ce-
Bnru A. M. «Idpesune Cnidaria». T. 1I. Hoeocuoupcxk, «Haykay, 1975, c. 124 -130

TIpocnexseBa NOCTENEHHas CMeHa crpaTurpaguuecknx KOMIJICKCOB pYros TammuwkucCTana n
HaMeuelibi 0OyTH KX 9BONouMH. bnrOa. 16.

VK 563.61
l]penB:I]lllTeﬂb“I-Ie Hﬂﬁ]l](‘ﬂe!lllﬂ 3a  pacnpoerpanchpeM  NCPONCKNX  pyrod Ha oro-
aanane Anramn. Ck paTTou K. T. «Ipesaiie Cnidarias. T. 1I. HoBocuGupck, «IlayKan,
19735, c. 131—140.

VeTaHOBJeNH KOMONCKCH DPYT03 13 IBYX NOACOB PA3BUTHA NEBOHA I IIX 6uoreorpadugeckite
cpA3Y. mmocTpawunil 4, Tabna. 1, 6uba. 27.
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VYIOK 563.61(113.4)

CrpaTitrrpaduiaeckoe pacnpocrpaneniie ¥ GaHadhHag NPHYPOUEHHOCTh JEeBOBCKHR
TeTPAKOPAJVIOB  cesepa Ypanda n Ilaii-XoAa. Lisiran ko B. C. «JpesHne Cnidarian.
T II. Hosocubupck, «Haykran, 1975, ¢. 140—148.

IIpusedeHsl KOMIIJICKCH DYTro3 AMA O0TAeI0B W APYCOoB neBoHa. Hamocrpanmit {, Tabéa. 3,
6nm6n. 9.

YIOK 563.61

INAeMI3M 11 DBONIONHUA MO3UECILTYPIIICKIIX—CPeleleBOHCKUX DYrod Ha BOCTOKke
CeBepHoii Amepukin. O uBe p-Mia. B. A. «JpceHie Cnidaria». T. II. Hoeocudupck,
«Hayran, 1973, ¢. 148—-160.

TIoKa3ano cBocoOpa3ie KOMIMJICKCOB PVro3, 0CO0EHHO AelHHCKIUX, 3UMCHCKUX, 3SMCCKUX W
CpedHeneBOHCKIIX; hpaHCKIle KOpaJJiisl BpeacTaBienbl B OCHOBHOM KOCMOMOJHMTHLIMM pogamu. 1La-
JocTpauuit 4, tabn. 5, 616, 32.

YIOK 563.61

Acconmantiig - kopaioB  wedaiouooBriXx  c1oes Henmamwmnx 11 Typmnt, Ky a a o=
mMan K. «Ipesune Cnidaria». T. IL Hosocubipck, «Hayka», 1975, c¢. 161 —167.

TT0 maTepnajaM 1n3 leBona M KapGoua KanTtaOpHiicKiix rop 1mn3 nesoHa pa‘tona Bocdopa ot-
McucHO GoJibmIoe MOpP(HONOriiuecKoe CXOJACTBO PYyro3, 00ifapy:;ieHHbIX COBMECTHO C FOHMATUTAMU.
Hnmocrtpaniii 2, 6u6a. 16.

VIR 551.735:593.61

O KaMEHHOYrOJILHHIX KOJOMIAALHHIX PYTO3ax 10:KHOrO CKIIOHA BOpOHEHCKOil  aHTexIm-
au.il( o i; '()Jl peBa T. A. «JpesHuc Cnidaria». T. IL. HoBocnompck, «Haywan, 1975,
c. 167-170.

Hameuenst aTtansl u (Ga3el B Pa3BMTIIH BH3EIHICKHX, HIMIOPDCKMX H OalUKHPCKUX pyTros.
Tada. 1 616, 4.

VIR 563.61

PanHeKaMeHHOYro:ibHble TeTpakopadtit IMoanwu. denoposBecku E. «Jpes-
Hite Cnidaria». T. II. HoBocuGipck, «Hayka», 1975, ¢. 170~-179.

PAaccMOTPEHBI CTPATHIPPAPUIECKIIE KOMIINZKCsl PYrO3 U HaMeuelbl MX KOPPeAATUBHLIE CBA~
3. Ilmmocrpanuit 2, 6u6a. 1.
YIOR 563.61(113.5)
Pyrosut n GuoeTparurpadua  mknero xapoona Ceseproro Tann-Ilana. 11Y YR n~

n a B. A, «Tpepine Cnidaria». T. I1 Hosocuoipek, «Hayran, 1973, ¢. 180—185.

B tvpreitckoM T Bi3eiicKIM Anycax BoOeTeH pAl KOMILICKCOR DYLN3; HAa OCHOBE 3TOTO
mpeanoyiena crpararpadnueckada cxema. L. 17.

-IYI_[K 563.611-563.67
Kopaxnosasgs Hayna Gamuuperorn sipyea. Bacuawx I, IL «dIpesnie Cnida-
ria» T. II. HoBecnOnypek, «Havia», 1975, ¢. 186—195.
|3 TIpnBelleHa XAPaKTCPUCTHKA KopaJlyioB GamKMpCKOro Apyca 11 ero aHajoros. IlmmocTpanuif
, 6uba. 27.
VIR 563.61

| K ponpocy o pacmpoCTpaHEeHNH MACCHBHLIX KONOHNANBHLIX KODANIOR B yPAlLCKOM
(accennckoM) W canmapckoMm sipycax Tarapmu. MaadbkomBceKknii ®. C. «JdpesHue
Cnidaria». T. II. HoBocuGupck, «Haykan, 1979, c. 195—197.

| PaccMOTPEHO CTpaTHrpadigeckoe pPACIpOoCTPIHEHIC M BO3MO'KHHIE MYTH MICPANITIT PYro3.
TaGan. 1, 6uba. 1.

VIR 563.61(113.6)

TTosiBAeHIIC 11 MHTPATIIA  «CEREDHRIX»  MACCHBHLIX PYTO3 B panncii nepvi. C T 0=
Benc K. TI.«dpesmie Cnidarias. T. II. Hosocubupck, «Havkan, 1975, c. 107-203.

PAacCMOTPEHKI 3BOIIOIIIA I TIVTH NACCETCHIIA TVPAIMITINLT, HeHTPOM 3ApP0KICHIIZ KOTOPBIX
ABTOp cuuraer obJacti Y paga. ITamoctpaudnii 3, 61d:1. 30.

YIK 563.61

Taeereornpadng  pamcnepMesnx raarenodunyt v aypavimngt. PoseTrT . JI.
«IpesHie Cnidarian. T. II. Hosocudipck, « Hayran, 1975, c. 205—211.

AgpTOp CuMTaeT, 4YTO Teldb3d TOBOPUTb O «Gopealnioii» TIPOBIHINAILHOCTI! Iypami HAM N
TPOMIYECKO» — BaareHOMIIIIT, TIOCKOTILKY, VUHTHRAA Apefid MATepIKOB, NepMCKAA DA/ eore-
rpadrsi cBIleTeNLCTBYET MpoTiB 9rtoro. Ilaocrpamit 3, 616a. 10.



VA 593.63

BepxHewpckue KopaiioBuie H3BecTHAKH CBeNTOKINNCENX rop (IToanwa). Po v ne-
BHu E. «IpesHue Cnidaria». T. II. Hosocuoupck, «Haykan, 1975, c. 211~217.

PacCMOTPeHbl KOMIJIEKCHl CKJEPAaKTHHMII, BMCIAIOWMC X OTIIO;KCHUA B 3aBHCHMMOCTH
oT ycaosil oOpaszoBawnit moppasgesieHsl Ha TrM TUna. Mamecrpauuit 2, dororaba. i,
ouba. 6.

VIOK 563.672

Yprouckune (GappeM-anTcerne)  xereTuanrl corerexknx Kapnar. UepHoB B. T.
«peHue Cnidarian. T. II. HoBocubupck, «Hayka», 1975, c. 218~-219.

PaccmoTpenbl 0COOGCHNOCTY CTpoeHnd xeretuf. dororada. 2, 6uoJ. 5.

YIK 563.6
Kopamioconepwamne ocagku B Iloabckux KapnaTax. Mo poer g 0 B a 3. «JIpes-
Hue Cnidarian. T. II. Hosocubupck, 1975, c. 220-226.

TIpuBeneHbl cleAyiollle KOMIIEKCHl KOPAJJIOB M3 TpeX 30H KapnaT: AeBOH — HU;KHHII Kap-
0OH (He oIpeleseHb), PIT, TUTOH — Geppuac, roTepHMB — HMKHUII aNT, BEDXHMNII D011eH — HHK-
HUiA nanoneH. Mamoctpanuit 2, dgororabu. 4, 6u6d. 27.

YIOK 593.63

Mapgpenopapuu wmuonesa Ilopro-Canto (apxunenar Mapgeiipa). 1lleBanpe JR.-I1.
«JpeBHie Cnidarian. T. II. HoBocu6upck, «Haykan, 1975, c. 226—231.

PaccMoTper KOMIIJIEKC M3 18 BAIOB KopasyoB. CloeslaHbl BHIBOJAbl NATEOKINMATHYECKOrO M
naJjeoreorpadguueckoro xapaxrepa. Ta6a. 1, ou6a. 16.

VIIK 563.3

O (payne nopaxios Kyou. 3 naTa pcxn B. «/IpesHue Cnidaria» T. II. Hoso-
cubnpcex, «Haywkan, 1975, c. 231—236

II0 COBpPEMCH!BIM KOpajjlaM YCTaHOBJIeHbl pilQOBble BOHBI, HAA KOTOPBIX BblAejeHbl
KOMITJIEKCHl. ArepMaTHIIHble KOpaJlJbl — KOCMOIIOJIMTHI, repMatTunHble — orpaHuderbl HHAO-TUx0-
.oKeanckoii m Kapu6ckoit obaactamn. B nocnepHeit soigesieHo Tpu nogo6iacru. BuGin. 17. Hass.




3aMeueHHble oneyaTku

i‘;‘ﬁaa— Crpcka HHaueuarano CheilyeT unTaTi
124 | cBepxy STRATIGRAPHICAL AND | STRATIGRAPHICAL AND
(3aro0.1080K) GEOGRAPHICAL GEOGRAPHICAL
SURVEY OF THE EA RLY | SURVEY OF THE EARLY
205 | 23 cuuzy Tigure | shows a compa- | Figure | shows a compa-
220 16 cunsy External  Carpathians  ai- External Carpathians af-
ter M. Ksi, azkienicz... ter M. Ksiazkiewicz. ..
L 231 23 cnusy Eupsamnia ci. praelonga, ... | Eupsammia cf. praelonga, . . .
276 | 22 cBepxy ..M. CaurkinJr. ..M. Churkin Jr.
1276 2] cHH3y ..Lower Carhomferous ..LLower Carboniferous

B xnuce: Opesuue Chidaria.

Tom I1I.



