
1. Introduction

Hettangian?-Sinemurian corals from the south-eastern Pamir 
Mountains occur soon after the end-Triassic mass extinction and 
while incompletely known represent the most taxonomically 
differentiated coral faunas of that time. This recovery fauna is 
composed of new taxa of relic Triassic groups as well as of newly 
evolved coral groups. The purpose of this paper is to present a 
summary of the fauna and its palaeogeographic relationships to 
the west Tethyan corals.
 The earliest coral-bearing sediments in the south-
eastern Pamir Mountains belong to strata of the late Hettangian? 
to Sinemurian age (Dronov & Melnikova, 1987, 2007; 
Melnikova, 2006, p. 173). These widely distributed sedimentary 
rocks composed of bedded, dark limestones of variable lithology, 
occur at the lower part of two structural zones (Fig. 1): south-west 
Gurumdy Zone and north-east Mynkhajir Zone, separated by the 
Istyk Uplift, directed NW-SE with marine transgressive facies 
of the Aalenian-early Bajocian (Andreeva & Dronov, 1972), all 
lying discordantly upon Triassic sedimentary strata. In each zone 
a number of sedimentary series were differentiated, each having a 
characteristic lithology, named with informal terms: suite (svita: 
Dronov & Melnikova, 1987), or formation (Melnikova, 2006).
	 Some	 of	 these	 finds	 were	 described	 in	 the	 past	
(Melnikova, 1975, 1989; Melnikova & Roniewicz, 1976; 

Melnikova et al., 1993), providing a more complete insight in the 
coral recovery after the Triassic-Jurassic faunal crisis (Melnikova, 
2006). This crisis was preceded by the intra-Norian decrease in 
coral diversity observed in the west Tethys, as documented by 
comparisons of faunas of the late Carnian-early Norian with those 
of the late Norian-Rhaetian time (Roniewicz, 2010, 2011). During 
the late Norian and Rhaetian bloom the coral fauna reached a 
different taxonomic composition in comparison with that of the 
preceding stage (Fig. 2).
 A well known late Norian-Rhaetian fauna (e.g. 
Roniewicz 1989, Roniewicz & Michalik 1998, Melnikova, 
2001) forms a basis for comparison of diversity between Late 
Triassic and Early Jurassic faunas. Dramatic diversity decrease 
of Rhaetian coral families after the T/J boundary is comparable to 
that of other marine organisms (Hallam, 1995). Knowledge of the 
composition of the Early Jurassic coral fauna is far from complete, 
but	new	finds	from	the	south-eastern	Pamir	Mountains	allow	us	
to understand the proportion of Triassic corals to typical Jurassic 
genera	 in	 this	 Early	 Jurassic	 fauna.	 In	 defining	 the	 changes	 in	
coral fauna diversity at the level of high rank taxonomical units, a 
microstructural criterion has been used (Roniewicz & Morycowa, 
1989, 1993).

2. Material

The characteristics provided herein are based on corals collected 
by	G.K.	Melnikova	 and	 on	field	 observations	 that	V.I.	Dronov	
and G.K. Melnikova made between 1958 and 1980 (Institute 
of Geology, Dushanbe, Tadjik Republic). The material has 
been prepared in the form of thin sections. While the skeletons 
are recrystallized, they retain recognizable traces of the septal 
microstructure.
 The collection of thin sections is housed at the Institute 
of Paleobiology of the Polish Academy of Sciences in Warsaw, 
Poland, under the repository number ZPAL H26. 

3. World distribution of the Early Jurassic corals 

From all Early Jurassic occurrences in the world, those from 
the West Europe, North Africa (Morocco) and the south-eastern 
Pamir Mountains in Central Asia are recognized the best. First 
taxonomic descriptions from the early Early Jurassic and middle 
Early Jurassic are these from the Belgium, Luxemburg, France 
(d’Orbigny, 1850; Chapuis & Dewalque, 1853; Fromentel, 1862; 
Dumortier, 1864; Terquem & Piette, 1865; Fromentel & Ferry, 
1865-1869) and British Isles (Duncan, 1867-1868; Tomes, 1878, 
1882, 1888). In the 20th century, this literature was increasing 
(Alloiteau, 1958; Weyer, 1965; Turnšek et al., 1975; Beauvais, 
1976; Roniewicz & Michalik, 1998; Turnšek & Buser, 1999; 
Turnšek & Košir, 2000; Stolarski & Russo, 2002; Turnšek et al., 
2003; Kiessling et al., 2009).
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Figure 1. Structural-facies zonation of the lowest Early Jurassic strata in 
the South-East Pamir Mountains with distribution of Early Jurassic corals 
and ammonites. Legend: ** corals of Triassic and Jurassic relationships, A 
Early Jurassic ammonites.
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 The literature covers other Tethyan regions including 
Morocco with Early Jurassic fauna described by Beauvais (1986), 
and earlier results (Le Maitre, 1935; see also Melnikova et al., 
1993), and the south-eastern Pamir Mountains with early Early 
Jurassic corals (Melnikova, 1975, 1989, 2006; Melnikova & 
Roniewicz, 1976; Melnikova et al., 1993; Dronov & Melnikova, 
1987).
 Early Jurassic corals also were described form the 
North America from the deposits of the Sinemurian from British 
Columbia (Beauvais 1982; Stanley & Beauvais, 1994), and from 
the Lower Jurassic of the South America: Peru (Wells, 1953; 
Senowbari-Daryan & Stanley, 1994), from the Hettangian to 
Pliensbachian of Chile (Prinz, 1991), and from the Pliensbachian 
of Argentina (Morsch, 2001). Although these other faunas 
will not be addressed in the comparisons, a common presence 
of stylophylline corals seems clear. Global changes in coral 
generic diversity during the Late Triassic and Early Jurassic as 
connected with reefal environment development were analyzed 
by Lathuilière & Marchal (2006) who presented range charts.

4. Early Jurassic coral environments 

In the Recent reef ecosystem, scleractinians are important 
components of the fauna on continental shelves and volcanic 

islands in subtropical and tropical zones, in the depth range of 
storm wave base, in oligotrophic, transparent, well aerated water, 
settled on hard bottom, in presence of green algae of similar 
preferences. The picture for Mesozoic coral environments 
is different when we consider the type of sedimentation, 
bottom conditions and associated organisms, among which are 
cyanobacteria. 
 The earliest Jurassic corals found in situ, formed 
associations	of	 a	 few	 taxa,	 contained	 in	fine	detrital	 facies,	 so,	
they were developed on soft sediment bottom. In comparison to 
Triassic	conditions,	corals	lost	their	significance	in	reef-building	
and	as	an	influence	on	sedimentation,	because	high	growing,	bushy	
growth form, frequent in the Triassic, became replaced by solitary 
forms incapable of reef-building. Phaceloid corals developed only 
locally. Later in the Hettangian and Sinemurian, coral diversity 
was augmented by discoid, fungiform and incrusting colonial 
growth forms as well as rare cerioid or thamnasterioid branching 
colonies,	but	their	influence	on	sedimentation	as	potential	bafflers	
was restricted as well. 
 Early Jurassic coral-bearing deposits were described 
from many regions (Joly, 1936; Turnšek et al., 1975; Buser 
& Debeljak, 1996; Kiessling et al., 2009). In the Hettangian 
and Sinemurian of Europe, corals occur, as fragments or 

 

Microstructural 
group Family LC - EN LN - R H - S 

1st Stylophyllidae ▬▬▬▬ ▄▄▄▄▄▄ ▄▄▄▄▄▄ 
Gigantostylidae  ▬▬▬▬  

2nd 

Volzeiidae ▄▄▄▄▄▄   
Protoheterastraeidae ▬▬▬▬   
Archeosmiliidae   ▄▄▄▄▄▄ 
Coryphylliide ▬▬▬▬ ▬▬▬▬  
Reimaniphylliidae ▬▬▬▬ ▄▄▄▄▄▄  
Distichoflabellidae  ▬▬▬▬  
Margarophylliidae ▄▄▄▄▄▄ ▬▬▬▬  
Procyclolitidae  ▬▬▬▬  
Alpinophylliidae  ▬▬▬▬  

3rd 

 

Actinastraeidae ▬▬▬▬ ▬▬▬▬ ▄▄▄▄▄▄ 
Stylinidae   ▬▬▬▬ 
Placophylliidae   ▬▬▬▬ 
Conophyllidae ▄▄▄▄▄▄   
Cycliphylliidae ▬▬▬▬ ▬▬▬▬  
Gablonzeridae ▬▬▬▬ ▬▬▬▬  
Curtoseriidae ▬▬▬▬ ▬▬▬▬  
Cuifastraeidae ▬▬▬▬ ▄▄▄▄▄▄  
Thamnasteriidae ▬▬▬▬ ▬▬▬▬ ●●●●●► 
Pamiroseriidae  ▄▄▄▄▄▄  
Tropiastraeidaea ▄▄▄▄▄▄   
Astreomorphidae ▬▬▬▬ ▄▄▄▄▄▄  
Microsolenidae ▬▬▬▬ ▬▬▬▬ ▄▄▄▄▄▄ 
Latomeandridae   ▬▬▬▬ 
Furcophylliidae ▬▬▬▬   

4th 

Zardinophyllidae ▬▬▬▬ ▬▬▬▬ ▬▬▬▬ 
Amphiastraeidae ▬▬▬▬ ●●●●●► ●●●●●► 
Donacosmiliidae   ▬▬▬▬ 
Intersmiliidae   ▬▬▬▬ 

Corals of poorly 
preserved 
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Thamnasterites 

▬▬▬▬   

family C: forking coral ▬▬▬▬   
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No. of families/genera  24/ca.50 18/ca.40 10/>11 

Figure 2. Coral families 
documenting the post-Early 
Norian and post-Rhaetian 
drops of faunal diversity. 
Legend: microstructural 
groups 1st fascicular; 2nd 
minitrabecular; 3rd thick-
trabecular; 4th pachythecal 
after Roniewicz & Morycowa 
(1993); LC-EN families of 
the late Carnian-early Norian 
fauna; LN-R families of the 
late Norian-Rhaetian fauna, 
both observed in the Northern 
Calcareous Alps; H-S 
families in the Hettangian?-
Sinemurian and Sinemurian 
fauna in the Pamir Mountains 
(after Roniewicz, 2010, 2011, 
modified).
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complete skeletons, in marls, mudstones, sandstones etc; in the 
Pliensbachian, corals are known in the limestones (Slovenia). In 
the south eastern Pamir Mountains, early Early Jurassic corals 
occur in limestones: micritic through oolitic to pelletal-bioclastic 
or in marls and sandy marls; commonly, corals are associated 
with structures of cyanobacterian origin. In Europe and in the 
Pamir Mountains, early Jurassic corals settled on unstabilized 
sediment bottom; if branching (mostly phaceloid), corals formed 
meadow-like thickets at most, without making upward-growing 
bioconstructions.
 The post-Triassic time was characterized with a global 
decrease of carbonate production in general and a rarity of reefs 
in particular. So, the corals, although present in Early Jurassic 
shallow seas, rarely developed reefs. The so called “Elmi Reef” in 
southern France, represents the only known example of an Early 
Jurassic reefal body, up to 20 meters thick, traceable laterally for 
200 m and with smaller bodies in the immediate vicinity. It was 
described as coral-microbial reef, developing at a moderately 
deep water, but in range of storm-wave base (Kiessling et al., 
2009). 

5. Four evolutionary lines of Mesozoic corals

Micromorphology and microstructural aspects of the coral 
skeleton may be traced throughout the stratigraphical column, 
allowing	 us	 to	 recognize	 specific	 microstructural	 coral	 groups	
corresponding to high systematic units. This allows us to recognize 
the pressing problems of homeomorphy that is a troubling issue 
in taxonomic studies. Thanks to the microstructural studies, it 
was subsequently possible to differentiate four groups of corals 
by particular details of their skeletal structure (some detectable 
also in the micromorphology of septa).The recognition of these 
groups can be made from the Triassic throughout the Jurassic and 
three of the microstructural groups represent evolutionary stems. 
These are coral groups with the following skeleton microstructure 
types: 1st fascicular, 2nd minitrabecular, 3rd thick-trabecular 
(heterogeneous group) and 4th pachythecal (terminology: 
Roniewicz & Morycowa, 1989; 1993). Each group embraces 
one or more units of suprafamilial rank belonging to the orders 
Scleractinia (1st - 3rd groups) or Hexanthiniaria (4th group). In 
addition, an informal, heterogeneous scleractiniamorph-group, 
to	which	 some	Ladinian-Carnian	 corals	were	 ascribed,	 defined	
by trabecular microstructure and broom-like arrangement of 
septa (Stolarski et al., 2004, Melnikova & Roniewicz, 2007). The 
microstructural groups exemplify evolutionary lines which are to 
be traced throughout the Mesozoic. The contents of the groups in 
the Early Jurassic will be characterized in the section 8.
 Participation of these coral groups in the fauna 
of different geological periods allows us to differentiate a 
number of stages and developmental phases in scleractinian 
history (Roniewicz & Morycowa, 1989, 1993). The stages are 
determined by a share of given families in composition of fauna; 
phases differ from each other by a generic content of the families, 
changeable in time, thus, expressed in the faunistic spectrum, 
which is typical of a given time slice. The fauna considered in 
this paper developed during the Hettangian-Pliensbachian phase 
of the Early Mesozoic. 

6. Characteristics of Early Jurassic corals from the 
West Tethys

Instability of environmental conditions and a collapse of coral 
development at the Rhaetian/Hettangian boundary was followed 
early in the Jurassic by the start of a coral recovery in the Tethys 
and neighbour epicontinental seas (West Europe, southern Europe, 
Carpathians, North Africa). Although corals are known from 
numerous localities, coral bearing sediments do not represent a 
significant	volume	within	the	early	Jurassic	column.	The	“Elmi	
Reef” is perhaps the exception to this (Kiessling et al. 2009).
 In the western Tethys, the decline of the coral fauna at 
the T/J boundary is in both taxonomic and morphologic contrast 
between a rich end-Triassic fauna and that, impoverished one of 
the early Hettangian. A majority of Triassic families are missing 
during the Early Jurassic record (Fig. 2). 

 The descriptions of the earliest Jurassic corals from the 
British Isles, Luxemburg, and France (early Hettangian: Psiloceras 
planorbis recte - Psiloceras spelae ammonoid Zone) were not yet 
taxonomically revised. Judging from illustrations, this fauna is 
formed,	first	 of	 all,	 from	genera	 thriving	 from	 the	Triassic,	 the	
most numerous corals from the fascicular microstructural group 
(the 1st group): Stylophyllopsis Duncan, (1867-1868; described 
as Montlivaltia in part), Phacelostylophyllum (in Duncan: 
Thecosmilia in part), Heterastraea (in Duncan: Septastraea 
and Isastrea), and from thick-trabecular group (the 3rd group): 
small-calicular,	 colonial	 corals,	 apparently	 were	 diversified	
taxonomically (described in the Duncan monograph as Astrocoenia 
and Cyathocoenia), among others containing Chondrocoenia of 
Triassic derivation under these names. In southern France, these 
groups are the best represented in the “Elmi Reef” (Kiessling et 
al., 2009), including subglobular Rhaetiastraea, another Triassic 
holdover. Stylophyllid genera from the Oppelismilia-group are 
frequent in the earliest Jurassic, as a novelty presenting septal 
apparatus made of isomorphic septal spines: Oppelismilia 
(Flügel, 1964), Heterastraea (Beauvais, 1976) and Haimeicyclus 
(Stolarski & Russo, 2002). 
 European corals of the minitrabecular and pachythecal 
(hexanthiniarian) groups (the 2nd and 4th groups) have not been 
mentioned in the literature as yet, although among Thecosmilia, 
Montlivaltia, or a coral erroneously attributed to Elysastrea in 
Duncan’s monograph, are possible their representations. Their 
presence in the western Europe is expected as the minitrabecular 
archeosmiliids, in addition to those from the south-eastern Pamirs, 
are present in Morocco (Beauvais, 1986), and the pachythecal 
corals occur in the Pamirs.
 A lack of Triassic, ecological conditions of coral 
habitats in the Early Jurassic may account for the observed 
changes in taxonomic character of coral fauna. This is evidenced 
by widespread solitary growth forms (terminology of Coates & 
Jackson, 1987), locally disc-like (British Isles, Luxemburg, Spain, 
Morocco, Sicily), in a smaller share of pseudocolonial phaceloid 
corals, than it was in the Late Triassic, and in appearance of small, 
disc-like and fungi-form cerioid colonies (Beauvais, 1976).

7. Early Jurassic corals in the South-East Pamir 
Mountains

The microstructural differentiation of Early Jurassic corals still 
relates to that of the preceding, late Norian-Rhaetian fauna 
(Roniewicz & Morycowa, 1993). However, the Pamirian corals 
differ from the latter fauna in taxonomic variability, i.e., in 
a different generic representation of Triassic families, and in 
appearance of typically Jurassic taxa that were ancestors of new 
families. 

7.1. Geological characteristics of coral distribution

7.1.1. The Gurumdy Zone 

In the Gurumdy Zone (Fig. 1), three superposed lithological units 
have been observed (Dronov & Melnikova, 1987, Melnikova, 
1989, 2006): (a) the Darbazatash Formation estimated to be of the 
Hettangian age, transgressive, composed of terrigenic sediments 
overlying discordantly Permo-Triassic strata; (b) the Gurumdy 
Formation which will be discussed below as the only in this zone 
containing coral-bearing limestones; its stratigraphic position 
is determined by late Hettangian-Sinemurian ammonites, a 
schlotheimiid shell fragment, at its lower part, and an imprint of a 
Sinemurian ammonite Angulaticeras or Gleviceras, in its limits; 
(c) the Sedek Formation, overlying concordantly the preceding 
one, composed of bedded limestone and marls with abundant, 
taxonomically	diversified	ammonites	from	late	Sinemurian	at	its	
lower part, through Pliensbachian up to Aalenian age at the top.
 Lower Jurassic sediments of the Gurumdy Formation 
(from 40 m up to 400 m thick, depending the place) may be 
observed along the Alichur and Gurumdy rivers in the creeks 
(“says”) opening to these river valleys and in the easternmost 
site, in the Gunyabay Say in the Teshiktash Massif. 
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 In the creeks at the right side of the Alichur River, 
the sequence is composed of limestones of variable lithology. 
Its lower member (20-100 m thick) is composed of bioclastic 
limestones with frequent coral debris, limy shales, and marls 
with frequent corals, layers rich in bivalves Cardinia sp., and a 
peculiar, layered limestone bed of algal origin. In the upper part 
of the member, there are gray, micritic limestones with corals, 
especially phaceloid ones. The upper member (in a whole 20 m 
up to 300 m thick) is composed of oolitic and micritic limestones 
interbedded with oncolitic-bioclastic limestones of variable 
thickness, and of massive, thick-bedded limestone. The corals 
are represented by colonies of heavily recrystallized skeletons, 
rendering	them	difficult	to	determine	taxonomically.
7.1.2. The Mynkhadjir Zone
Lower Jurassic sediments are observed in the valley of the 
Kizylbeles River, on the Kizylbeles Pass and in the West and 
East Mynkhadjir massif. Two Lower Jurassic lithological units 
were distinguished (Dronov & Melnikova, 1987, Melnikova, 
2006): (a) the Kizylbeles Formation (30-50 m thick) discordantly 
overlying Norian-Rhaetian strata with transgressive facies, its 
tentative age is Hettangian; (b) the Mynkhadjir Formation (200 m) 
concordantly overlying the latter, composed of limestones, marls 
and limy shales, and divided into three parts; its tentative age is 
late Hettangian to Sinemurian. The formation is concordantly 
overlain by dark, well bedded limestone of (c) the Zormynkhadjir 
Formation (20-50 m), corresponding in lithology and fauna to the 
Sedek Formation of the Gurumdy Zone; its age being tentatively 
assigned as early Middle Jurassic.
 The Mynkhajir Formation, in the most complete 
development	 is	 observed	 in	 the	 Kizylbeles	 Valley:	 the	 lower	
part (50 m) is composed of dark micritic limestones of the late 
Hettangian?-Sinemurian age. A peculiar, layered limestone bed of 
algal origin and Cardinia beds correspond to those known from 
the Gurumdy lower member. On the Kizylbeles Pass, in the lower 
member, there are coral-bearing limestones; the middle member 
(50 m) mostly dolomitic in the upper part, contains limestone 
with corals in the lower part; the upper member (100 m) contains 
thick-bedded, grey, bioclastic limestone with oolites and oncolitic 
structures.	 In	 the	 Kizylbeles	 Valley,	 Sinemurian	 corals	 were	
observed. 

7.2. General characteristics of the Pamirian coral fauna 

In comparison with the fauna of the west Tethys, the 
ecological character of the Pamirian fauna is different, because 

pseudocolonial, phaceloid genera (8-9) dominated over solitary 
genera (4). Nine genera with 12 species from the Hettangian?-
Sinemurian of the south-eastern Pamir Mountains already were 
described (Melnikova, 1975, 1989, Melnikova & Roniewicz, 
1976, Melnikova et al., 1993), and other seven taxa have been 
here	 identified	on	 the	generic	 level	 (Fig.	 3).	The	 list	 is	 not	 yet	
complete as the collection contains a number of genera awaiting 
description. 
 In the taxonomical spectrum of this fauna, Late Triassic 
genera of the stylophyllid, volzeioidean and hexanthiniarian 
(pachythecal) corals are present, as well as microsolenids. Corals of 
the suborder Stylophyllina, highly differentiated taxonomically in 
the Rhaetian, are represented by Triassic solitary/phaceloid genera 
Stylophyllopsis, and by Jurassic genus Oppelismilia, known also 
from	the	faunas	of	the	west	Tethys.	The	superfamily	Volzeioidea	
contain two genera with a straight midseptal line, Archaeosmilia 
and Archaeosmiliopsis, from the family Archaeosmiliidae 
(originally attributed to the sub-order Amphiastraeina) which 
is close to the Carnian Protoheterastraeidae. Hexanthiniarian 
corals are represented by the zardinophyllid genus Pachysmilia 
(originally attributed to the Amphiastraeidae), by intersmiliid 
genus Intersmilia (originally treated as of unknown attribution in 
Eliášová, 1974, or considered to be linked with archaeosmiliids 
in Roniewicz & Morycowa, 1993), and by donacosmiliid genera 
Cylismilia and Prodonacosmilia. 
 From the thick-trabecular group of corals abundantly 
represented in the Triassic, two colonial genera with pennulae and 
meniana are present: regularly porous Eocomoseris and a coral 
related to Elysastrea Laube, 1865, having no common characters 
with corals described by Duncan, 1867 under this name. This 
links	 the	Triassic	 fauna	with	 two	 Jurassic	 groups:	 the	first,	 the	
microsolenids and the second, the latomeandrids. 
 The remaining Early Jurassic corals of the south-
eastern	 Pamirs	 belong	 to	 groups	 which,	 appeared	 for	 the	 first	
time in the Jurassic, then became typical of the Late Jurassic: 
phaceloid Stylosmilia and Proaplophyllia (Stylinidae) described 
in Melnikova (1989), and corals determined herein to the 
generic level as phaceloid Placophyllia sp. (Rhipidogyrina), 
colonial, lamellar Stephanastrea sp. (Actinastraeidae), and a 
coral determined provisionally herein as Cyathocoenia? sp. 
(Actinastraeidae?). 

8. Discussion 

The composition of the Pamirian coral fauna is especially 
interesting because the abundant fossils allow us to more 
accurately consider the familial composition of a transitional 
Triassic/Jurassic character with a slant towards those of the 
Jurassic. 
 With application of the microstructure as a taxonomical 
guide, differentiation of corals into four microstructural groups 
was possible (Roniewicz & Morycowa, 1989). Two drops of 
coral diversity have been recognized during the Late Triassic: the 
intra-Norian (post-early Norian) and the second at the Triassic/
Jurassic boundary (Roniewicz, 2010, 2011). Interestingly, this 
shows different responses of each of corals groups (Fig. 2).
 Late Norian-Rhaetian coral fauna, composed of 19 
families, at least, and approximately of 40 genera (Roniewicz, 
2011), most frequently occur in meadow-like associations 
(constratal growth fabric of Insalaco, 1998). These corals were 
well differentiated morphologically, abounding in solitary, 
phaceloid, high-growing, bushy forms and colonial forms of a 
variable corallite integration: cerioid, meandroid, thamnasterioid, 
astreoid, plocoid, kuhnastreoid (Roniewicz, 1989). Septal 
micromorphology (pennulae, meniana) of many Late Triassic 
corals was connected with their feeding specialization as was 
clarified	using	modern	agariciid	corals	as	the	homology	(compare	
Schlichter, 1992). 
 Such faunal composition changed by extinction of 
genera and families at the T/J boundary. During Early Jurassic, 
this	fauna	was	replaced	by	a	new	one,	exemplified	by	Pamirian	
corals, supplemented with new genera, but still composed of four 
microstructural groups (Fig. 3), each of them evolved at their own 
pace, as follows: 

 

Microstructural 
groups 

Taxa growth forms 
s ph c t 

1st   

 

Stylophyllopsis sp. █ █   
Oppelismilia sp. █    
Pinacophyllum? sp.  █   

2nd Archeosmilia beata █    

Archaeosmiliopsis densus  █   

3rd 

Stylosmilia alitschurica  █   
Stylosmilia decemseptata  █   
Proaplophyllia basardaraensis  █   
Placophyllia sp.  █   
Stephanastraea sp.   █  
Cyathocoenia? sp.   █  
Elysastrea? sp.   █  
Eocomoseris gurumdyensis    █ 
Eocomoseris lamellata    █ 

4th 

Pachysmilia prima  █   
Prodonacosmilia dronovi  █   
Cylismilia brevis  █    

Cylismilia longa █    
Intersmilia djartyrabatica  █   

Figure 3. Hettangian?-Sinemurian and Sinemurian corals recognized 
in the Pamir Mountains. Legend: microstructural groups 1st fascicular; 
2nd minitrabecular; 3rd thick-trabecular; 4th pachythecal after Roniewicz 
& Morycowa (1993); growth forms: s solitary, ph phaceloid, c cerioid, t 
thamnasterioid after Coates & Jackson (1987); in bold style are marked 
taxa described in earlier papers (Melnikova, 1975, 1989; Melnikova & 
Roniewicz, 1976; Melnikova et al., 1993).
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The	 first	 group:	 fascicular	 microstructure	 (sub-order	
Stylophyllina). The relic Triassic genera (Stylophyllopsis, 
Phacelostylophyllum, Pinacophyllum-like coral) are the most 
widely distributed palaeogeographically with occurrences in 
west Europe, north-western Africa, and the south-eastern Pamir 
Mountains. In addition, a new morphological trend appeared 
in this group with the formation, for example, of septa of thin, 
homogeneous septal spines that are observed in corals of diverse 
growth forms. In solitary corals this structure is known in taxa with 
ecologically conditioned ceratoid or discoid shapes of corallum 
connected	with	unloving	on	unstable	sediment	bottom:	the	first	in	
Oppelismilia Duncan (re-described in Flügel, 1964), recognized 
also in the Pamirian fauna, and the second in Haimeicyclus 
Alloiteau (re-described in Stolarski & Russo, 2002). 
 The second group: minitrabecular microstructure 
(superfamily	Volzeioidea).	 In	 the	Hettangian-Sinemurian	of	 the	
south-eastern Pamir Mountains, this group is represented by 
Archaeosmilia and Archaeosmiliopsis. Well illustrated, published 
photos allow us to recognize genus Archaeosmilia among the 
fauna of the upper Sinemurian of Spain, described as Montlivaltia 
polymorpha and M. doriai (Turnšek et al., 1975). Among 
Domerian	corals	of	Morocco,	five	species	of	Archaeosmilia have 
been determined (Beauvais, 1986). 
 The third group: thick-trabecular diverse microstructures 
(heterogeneous group) The corals of this microstructural group 
were present during Hettangian and Sinemurian in the Tethys 
and also in the Pamirs. During Hettangian?-Sinemurian time 
in the south-eastern Pamir Mountains, the genera Stylosmilia 
(known also from the lower Domerian of Morocco) and 
Proaplophyllia occurred (described in Melnikova, 1989), as well 
as other Jurassic genera: Eocomoseris (described in Melnikova 
et al., 1993), Placophyllia, Stephanastrea, Cyathocoenia -like 
coral, and others, stated within the Pamirian collection. A rich 
representation of colonial genera makes this fauna similar to that 
of the Rhaetian time: however, abounding in different colonial 
taxa. 
 In this early Jurassic spectrum, genus Eocomoseris 
is especially interesting (described from Morocco as 
Spongiomorpha crassa by	LeMaitre,	1935):	the	coral	defined	by	
a regular septal porosity, meniana-type micromorphology and a 
monotrabecular columella. It is a genus appearing during early 
Norian time (Roniewicz, 2011) and originally was described 
from the Rhaetian of the Alps as Spongiomorpha ramosa Frech, 
1890. It was recognized among Early Jurassic corals of the south-
eastern Pamir Mountains (Melnikova et al., 1993), and among 
Cenomanian, Late Cretaceous corals (Löser in Melnikova et al., 
1993). Together with pennular coral resembling late Carnian 
Elysastrea,	 they	 may	 profitably	 be	 compared	 with	 the	 recent	
deep-water Leptoseris fragilis by a similar micromorphology of 
septa. In Leptoseris fragilis, septal sides bear meniana to support 
coelenteron	 ramifications	 provided	with	 perforations	 related	 to	
the	unusual	anatomical	adaptation	by	this	coral	to	a	filtering	mode	
of feeding (Schlichter, 1992). 
 The fourth group: pachythecal microstructure (order 
Hexanthiniaria). During the Hettangian?-Sinemurian in the 
south-eastern	 Pamir	 Mountains,	 this	 coral	 group	 diversified	
into zardinophyllids, represented by phaceloid Pachysmilia 
(Melnikova, 1989), donacosmiliids, represented by solitary 
Cylismilia and phaceloid Prodonacosmilia, and intersmiliids 
represented by phaceloid Intersmilia (see Melnikova & 
Roniewicz, 1976), the latter attributed to the archaeosmiliid 
group in Roniewicz & Morycowa, 1993. Outside the Pamirs, this 
group has not been reported from the Lower Jurassic. It thus is 
thought to have migrated much later in the Upper Jurassic of the 
Tethys realm.

9. Conclusions

a) Early Jurassic coral faunas developed in ecological conditions 
different from those of the Late Triassic. They display a different 
taxonomic composition. West European, North-West African and 
south-east Pamirian corals of the Early Jurassic, show that the 
groups which characterized Late Triassic assemblages (solitary 
and phaceloid corals with minitrabecular septal microstructure), 
like Retiophyllia, Distichophyllia, Margarosmilia (see Roniewicz, 

1989; Melnikova, 2001) or colonial corals of the Pamiroseriidae 
and Cuifastraeidae with thick-trabecular septa, were absent from 
the Jurassic. 
 b) In Europe, the earliest Jurassic corals (early 
Hettangian) have simple morphologies: that most frequently are 
solitary with ceratoid or patelloid shapes, as well as phaceloid. 
More complex colonial corals are rare, and these include small 
colonies of cerioid type, or very rare corals of thamnasterioid 
type. Solitary and phaceloid growth forms are typical of each 
of the four microstructural groups. This is a veritable “fauna of 
survival”. 
 c) Meniana-bearing, regularly porous microsolenid 
Eocomoseris and the pennular, non-porous skeleton 
of the Elysastrea -like genus, both displaying Triassic 
micromorphological patterns typical of the Pamir fauna, showed 
the ability to adjust to varying environmental conditions and to 
pass through the end-Triassic mass extinction also characterized 
by a major drop of sea level at the T/J boundary. Following 
the extinction they then adapted to new conditions of the Early 
Jurassic.
 d) Stylophyllid group, relatively rich morphologically 
during the Rhaetian, crossed the Rhaetian/Hettangian boundary 
with	 the	 most	 simple	 morphologies,	 and	 then	 diversified	
morphologically and taxonomically in the Early Jurassic.
 e) Early Jurassic Pamirian and Moroccan faunas contain 
genera which later gave rise to coral lineages during the Late 
Jurassic and Early Cretaceous recovery of calcareous platforms. 
These corals evolved into the microsolenids, latomeandrids, 
stylinids, rhipidogyrinas (the 3rd group), and pachythecal 
amphiastreids (the 4th group). In contrary, minitrabecular 
corals, (the 2nd group) disappeared from shallow waters. This 
microstructural line renewed itself in deep water environments 
(see also Roniewicz & Morycowa, 1993). The stylophylline 
coral lineage (the 1st group), presented throughout the Tethys 
during the Early Jurassic as well as Panthalassa, did not crossed 
the boundary of the Middle/Late Jurassic. It occurred up to the 
Callovian. This is illustrated by a coral from Israël, determined as 
Epistreptophyllum (Gill, 1982) which shows all features of septal 
structure typical of the Stylophyllina. 
 f) A high ecological specialization of early Jurassic 
in particular and Mesozoic corals in general, is expressed in 
their evolution of skeleton structures adjusted to the following 
environmental characteristics: i) a soft-sediment bottom for corals 
settlement; ii) lowered water transparency resulting from intense 
precipitation of calcium carbonate, a part of which must remain 
temporarily in suspension; iii) a high nutrient content indicated by 
the relative abundance of the microbial development; iv) a strong 
paleoecological	specialization	of	some	coral	genera	in	a	filtering	
mode of feeding as indicated by their septal micromorphology 
(i.e., pennulae and meniana); v) a frequency of high-growing 
corals of phaceloid, uniserial form, which were different from 
many modern multiserial branching corals. This indicates that 
these Mesozoic corals preferred zones of less energetic water 
than those living in Recent reefs (Roniewicz & Stolarski, 1999). 
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