
THE GENUS PARASTRIATOPORA SOKOLOV, 1949 
(TABUI,ATA) IN THE LOWER DEVONIAN 

OF ARGENTINA : 
PALAEOBIOGEOGRAPHIC IMPLICATIONS 

SUSANA GARCiA-LOPEZ & ESPERANZA FERN~d~DEZ MARTINEZ 

GARCIA-LOPEZ S. & FERNANDEZ MARTINEZ E. 1995. The genus Parastriatopora SOKOLOV, 1949 (Tabu!ata) in 
the Lower Devonian of Argentina : palaeobiogeographic implications. [Le genre Parastriatopora SOKOLOV, 1949 
(Tabulata) dans le D6vonien Inf6rieur de l'Argentine : Implications pala6obiog6ographiques]. [El g6nero Parastria- 
topora SOKOLOV, 1949 (Tabulata) en el DevSnico Inferior de Argentina : Implicaciones paleobiogeogrfificas]. GEO- 
BIOS, 28, 2 : 175-183. Villeurbanne le 28.04.1995. 

Manuscrit d6pos6 le 30.09.1993 ; accept6 d6finitivement le 29.12.1993. 

ABSTRACT 

Some specimens of tabulate corals from Lower Devonian of the Precordillera Central in San Juan province (Argen- 
tina) are described. These branches are assigned to the genus Parastriatopora SOKOLOV, 1949 and they are found 
close toParastriatopora gigantea KNOD, 1908. Other material, probably conspecific with this, has been reported in 
the bibliography such as Favosites argentina THOMAS, 1905. The age of this fnding is discussed and some palaeo- 
biogeographic considerations on their ocurrence in South America are proposed. 

KEY-WORDS : TABULATA (ANTHOZOA), DEVONIAN, ARGENTINA, SYSTEMATICS, PALAEOBIOGEOGRAPKY. 

Rt~SUM]~ 

Plusieurs exemplaires de tabul6s branchus, provenant du D6vonien inf6rieur de la Pr6cordill~re Centrale de San 
Juan (Argentine) sont attribu6s au genre Parastriatopora SOKOLOV, 1949. Au niveau sp6cifique, ces coraux sont 
proches de Parastriatopora gigantea (KNOD, 1908), du D6vonien de Bolivie. D'autres sp6cimens, probablement 
consp6cifiques du mat6riel d6crit, ont 6t6 cit6s dans la litt6rature sous le nora de Favosites argentina THOMAS, 
1905. L'age des d6couvertes argentines, rapport6es ave doute au Lochkovien, est discut6. Enfin, des consid6rations 
pal6obiog6ographiques sur la pr6sence du genre Parastriatopora en Am6rique du Sud sont propos6es. 

MOTS-CL]~S : TABULATA (ANTHOZOA), DEVONIAN, ARGENTINE, SYSTI~MATIQUE, PALI~OBIOGI~OGRAPHIE. 

RESUMEN 

Se describen varios ejemplares de corales tabulados ramificados procedentes del Devdnico Inferior de la Precor- 
dillera Central prdxima a San Juan (Argentina) que son asignados al g6nero Parastriatopora SOKOLOV, 1949. A 
nivel especifico las ramas descritas est~in prdximas a Parastriatopora gigantea KNOD, 1908. Material prob- 
ablemente coespecifico ha sido citado en la literatura como Favosites argentina THOMAS, 1905. Se discute la edad 
del hallazgo, que se atribuye con reservas al Lochkoviense. Pot 61timo, se realizan diversas consideraciones paleo- 
biogeogr~ificas al respecto. 

PALABRAS CLAVE : TABULATA (ANTHOZOA), DEVONICO, ARGENTINA, SISTEMATICA, PALEOBIOGEOGRAFIA. 
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Figure. 1 - Stratigraphic (a) and geographic (b) localization of the fauna studied. /a) Stratigraphic column (not to scale) of the 
Talacasto Formation Localisatmn stratigraphwue (a) et gdographique (b) du matdrie[ ddcr~t. (a) Colonne strattgraphique (pas 
l'dchelle) de la Formation de Talacasto. 

I N T R O D U C T I O N  

The Precordillera in the northwest  of Argentina 
is made up of an individualized sector in the An- 
dine Region which contains a complete sequence 
of Paleozoic rocks. This north south trending geo- 
graphic region lies between the Cordillera Fron- 
tal to the west and the Sierras Pampeanas  to the 
east (Fig. 1). 

The Devonian extends almost continuously along 
the precordilleran sector and it is, according to 
Baldis et  al .  (1990), made up of two well differen- 
t iated sedimentary  environments : a stable 
platform during the Early Devonian and a very 
shallow marine  environment  where, during the 
Middle-Upper Devonian, debris sediments were 
deposited, probably by a turbidi ty current. 

The samples described in this work were collec- 
ted in the area south of the Precordillera Central, 
in the Tambolar section (Helm 1952, Baldis 
1971), si tuated along the San Juan  River, to the 
west of the city of the same name. In this area 
the Devonian is representated by two ibrmations: 
the Talacasto Formation from the Lower Devo- 
nian, where the material  studied comes from ; 
and the Punta  Negra Formation, apparent ly  from 
the Middle-Upper Devonian, with scarce fossils 
and where only a few vegetable remains have 
been reported (Furque & Cuerda 1979). 

The Talacasto Formation is fundamental ly  made 
up of green pelites ~vith calcareous nodules which 
are locally continuous. Its thickness varies from 
approximately 1.000 m to the north to approxi- 
mately 40 m to the south. Baldis (1971) estima- 
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Figure 2 - Approximate distribution of the genus Parastriatopora SOKOLOV during the Lower Devonian. Palaeogeographie base 
according to Scotese & McKerrow (1990). Distribution du genre Parastriatopora SOKOLOV art Ddvonien infdrieur. Carte patdo- 
gdographique d'apr~s Scotese & McKerrow (1990). 

ted a thickness of about 300 m for the Tambolar 
section. The fauna contained in the limestone is 
made up of brachiopods, tabulate corals, ostraco- 
des, trilobites, crinoids and, from our observa- 
tions, some orthoceratoids. 

The tabula te  corals collected in the Talacasto 
Formation were systematically attributed, in the 
bibliography on the Precordillera Devonian (for a 
summary  of these reportings, see Baldis 1971), to 
Favosites argentina Thomas 1905, a taxa which 
has come to be regarded as characteristic of this 
formation. The original Thomas material  from E1 
Cerro del Fuerte,  in the region north of the Pre- 
cordillera Central, is at present being revised 
(Tourn.eur, Fernfindez-Martinez & Garcfa-Ldpez). 
For the moment  it could be concluded that  it 
really deals with a new Striatoporidae genus 
which is also present  in the Lower Devonian in 
Morocco. 

The systematic s tudy of the new material  from 
the Tambolar  section (a region south of the Pre- 
cordillera Central) has allowed for the confirma- 
tion that  this is not conspecific with Favosites ar- 
gentina nor does it belong to the genus Favosites, 
but  it is found close to Parastriatopora gigantea 
(Knod 1908) which is a species known in the Lo- 
wer Devonian in Bolivia and which was recently 
revised by Tourneur  (in press). These facts reveal 

that, under the denomination of Favosites argen- 
tina, different species and even genera have been 
reported. 

S Y S T E M A T I C S  

Class ANTHOZOA Ehrenberg, 1834 
Subclass TABULATA Milne-Edwards & Haime, 
1850 
Order FAVOSITIDA Wedekind, 1937 
Family PARASTRIATOPORIDAE Tchudinova, 
1959 

GENUS P A R A S T R I A T O P O R A  SOKOLOV, 1 9 4 9  

T y p e  S p e c i e s  - Parastriatopora rhizoides SOKO- 
LOV, 1949, of the Llandoverian of the Siberian 
Platform, by previous designation by Sokolov 
(1955). Probably this species is synonymous with 
Striatopora mutabilis TCHERNYCHEV (1937) of the 
Upper Silurian in the north of Zembla. 

D i a g n o s i s  - See Lafuste et al. 1992. 

O b s e r v a t i o n s  - Two basic features characterize 
the genus Parastriatopora • the form of cylindri- 
cal growth and the presence of a well differentia- 
ted marginal rim. The lat ter  may  be due to the 
curvature of the corallites, to the progressive clo- 
sing of the tabulae, to the thickening of the skele- 
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tal elements or to all three factors together. A 
last  characteristic feature is the microstructure 
which was studied by Plusquellec (1976), Plus- 
quellec & Tchudinova (1977) and Lafuste et al. 
(1992). 
Apart from the three reportings, the rest of the 
characters show a strong variability which is 
shown in the amended diagnosis given by Tour- 
neur & Fern~ndez-Martfnez (1991). 

P A R A S T R I A T O P O R A  CF. GIGANTEA (KNOD, 
1908) : Fig. 3, 1-4. 

M a t e r i a l  - Six small branch fragments, contai- 
ned in the calcareous matrix of a mudstone- 
wackestone type, with odd fragments of crinoids. 
From these, two longitudinal and two cross sec- 
tions and a ul tra- thin section (LFP type) were 
carried out. All this material  is found in the Pa- 
leontology Department  in the University of Ovie- 
do (Spain), under  DPO 15430 to DPO 15433. 

O c c u r r e n c e  - Tambolar section, south of the 
Precordillera Central in San Juan  province (Ar- 
gentina). Level M-TAL-2, formed by pelites with 
calcareous nodules si tuated close to the base of 
the Talacasto Formation. Age probably Lochko- 
vian. 

D e s c r i p t i o n  - The fact tha t  is was impossible to 
extract the branches from the matrix prevents 
the carrying out of observations on their external 
morphology. The length of these fragments varies 
between 1.5 and 3.4 cm. They are cylindrical or 
slightly compressed (Fig. 3, 2.3) with diameters 
which vary between 0.9 and 1.5 cm. They all 
show a clear delimitation between the axial area 
and the marginal rim which appears clearly com- 
pact (Fig. 3, 1-4). The width of the latter varies 
between 2.5 and 5 mm, which is somewhat more 
than  one third of the branch. The diameter of the 
axial areas is between 3.5 and 6.5 mm. 

AXIAL ZONE 

The two cross sections studied (Fig. 3, 2.3) show 
a well delimited axial region made up of 8-10 co- 
rallites of very uneven size and shape. The maxi- 
mum outer diameter of the youngest corallites (3- 
4 sides) ranges between 0.95 and 1.25 mm and 
the minimum between 0.75 and 1.25 mm. In the 
adult corallites (6 sides, sometimes 5) the maxi- 
mum outer diameter ranges between 1.75 and 
2.25 mm and the minimum outer diameter be- 
tween 1.4 and 1.8 mm. The corallite faces someti- 
mes seem to be curved or undulating, perhaps 
due to constrictions during growth. 

The wall is clear and when magnified does not 
show any sign of structure. The median suture is 
continuous and dark, frequently with undulations 
and at times blurred. 

A fibrous rim of a diagenetic origin is developed 
completely drapping the corallites. However, due 
to its dark colour this rim frequently contrasts 
with the lighter coloured wall (Fig. 3, 3) ; this 
differentiation does not exist in some corallites 
and from the median suture a complete conti- 
nuous band is developed as calcite prisms (Fig. 3, 
2). The thickness of the wall, measured in areas 
where it is clearly different from the fibrous rim, 
varies between 0.12 and 0.25 mm, sometimes 
reaching 0.37 ram. 

Odd mural pores were to be seen on the wall of 
the axial area of corallites (Fig. 3, 3). Their dia- 
meter varies between 0.12 and 0.22 mm. Only 
once was the presence of an angular pore of 0.15 
mm in diameter observed. On no occasion was a 
pore plate observed. However, due to intense re- 
crystalization these structures may have been 
destroyed. 

In the longitudinal section (Fig. 3, 1.4), the axial 
area of each branch has 3 or 4 corallites which 
follow an approximately straight line route before 
curving abruptly at the edge and flowing perpen- 
dicularly out at the end. 

On only two occasions (Fig. 3, 1.4) was corallite 
budding observed. This was achieved by means of 
lateral increase with a basal pore. 

The tabulae are straight and horizontal or are 
slightly inclined. They are not very numerous but 
they appear nearer towards the margin. The 
thickness of the tabulae is around 0.15 mm and 
the distance between them is between 3 and 5 
m m .  

The presence of septal elements is not seen either 
in cross section or longitudinal section. 

PERIPHERAL RIM 

The peripheral rim appears well differentiated 
from the axial zone and is completely compact 
both in the thin sections (Fig. 3, 1-4) and in the 
rest of the branches tha t  were observed. It seems 
to be generated by an intense thickening of the 
wall together with an increase in corallite size. 
Due to its strong compactness, tabulae in the in- 
terior of the zone do not appear, but the progres- 
sive closing of these elements in the outer zones 
of the axial region (Fig. 3, 1.4) may indicate the 
presence of tabulae inserted in marginal rim. 
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Figure 3 - P a r a s t r i a t o p o r a  cf. gigantea (I~,~OD, 1908). Tambolar section (San Juan, Argentina). Talacasto Formation, level 
M-TAL-2. Probably Lochkovian. 1 - Sample DPO 15430. Longitudinal section x 4 showing the relation between, the mvAal zone 
(longitudinal corallites with thin walls) and the peripheral zone (corallites perpendicular to the surface with very thick walls) of 
the branch. 2 - Sample DPO 15433. Cross section x 4. Note walls sharply thickened in peripheral zone with diverse shadows 
produced by changes in the orientation of the microlamellae. 3 - Sample DPO 15432 Cross section x 4 showing corallites 
internally draped by a dark coloured fibrous layer of diagenetic origin. 4 - Sample DPO 15431. Longitudinal section x 4. Note 
oblique tabulae, mostly near the peripheral zone. Paras t r ia topora  cf- g igan tea  (KNoD, 1908). Localitd de Tambolar (San Juan, 
Argentine). Formation de Talacasto, niveau M-TAL-2. ProbablemeT~t Lochkhovien~ 1 - Spdcirnen DPO 15430. Section longitudinale 
x 4, montrant la relation entre la zone axiale (polypidrites en direction ]ongitudinale, aux murailles minces) et ie manchon 
p~!ripherique (po[ypigmtes perpendiculaires 5 la surface de la branche, avec des parois tr~s dpaissies). 2 - Spdcimen DPO 15433. 
Section transversole x 4. On observe les murailles nettement dilatdes dans la zone pdriphdrique, oh l'on remarque diverses traces 
sombres causdes par des changements d'orientation des microlamelIes. 3 - Spdeimen DPO 15432. Section transversale x 4, man- 
trant les polypidrites dont la bordure interne est soulignde par un liserd fibreux diagdndtique de tonalitd foncde. 4 - Spdcimen DPO 
15432. Section longitudinale x 4. Remarquer [es planchers obliques & proximitd du rnanchon pdriphdrique. 
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The beginning of tabulae development in the lon- 
gitudinal section coincides with the area of maxi- 
mum corallite curvature and it is usually prece- 
ded by the appearance of an inclined tabulae 
which is thicker than its predecessors. 

Within the peripheral zone, shadows of various 
structures are observed and at times accentuated 
by slight impregnations of oxides (Fig. 3, 1-4). In 
the first place, and in both sections, a slightly 
blurred median suture  is seen and it disappears 
in the proximity of the periphery. Shadows which 
could correspond to septal elements or to slight 
septal laminae which developed on the calice 
walls are locally observed in the transverse sec- 
tion. Other visible dark shadows in the longitudi- 
nal section seem to reflect changes in the orienta- 
tion of the microstructural  elements (microlamel- 
lae). 

MICROSTRUCTURE 

hi order to determine the microstructure an ul- 
tra-thin section (LFP type) was carried out. Des- 
pite the bad state of the material  it was possible 
to observe the local development of the microla- 
mellae which made up of the coral stereozone 
and the presence of granular  elements which, in 
the axial region of the branches, made up the me- 
dian suture. 

D i s c u s s i o n  - The material  described can be assi- 
gned to the genus Parastriatopora SOKOLOV, 1949 
both for its internal morphological features and 
for its microstructure. At a specific level, Paras- 
triatopora is a genus usually characterized by the 
strong variabili ty of some of its traits (impor- 
tance and compactness of the peripheral rim, di- 
mensions of branches and corallites, etc). This 
fact calls for certain precautions in the specific 
attributions of this genus and suggests the need 
for a general revision of its Devonian forms. The 
material  described here shows very similar mor- 
phological features to those present in various 
branches collected by Gagnier in the locality of 
Pisacavifia (Bolivia) and in material  correspon- 
ding to the Bel4n Formation (probably Pragnian- 
Eifelian). These branches were assigned by Tour- 
neur (in press) to Parastriatopora gigantea 
(KNOD, 1908), a species this author has recently 
revised. The Argentinian material  is differentia- 
ted from the branches collected by Gagnier in two 
main features : a lesser diameter of the branches 
(1.5 cm as opposed to 1.8-2.8 cm in the Bolivian 
material) and a somewhat  smaller size of the co- 
rallites in the axial zone. These differences are 
emphaSized by comparing the material  described 
here to other Bolivian examples assigned by 

Tourneur (op. cit.) to Parastriatopora gigantea. 
The most outstanding feature of the Bolivian ma- 
terial is the variability shown both in the size of 
the branches (all larger than those from Argenti- 
na) and in the compactness and grade of develo- 
pment of the peripheral rim (generally less com- 
pact than that  present in the branches described 
here). Undoubtedly, the Argentinian material  
could fit into this wide variability. However, the 
low number of specimens, the comparatively 
small size of the branches, and the uncertainty of 
both the systematic importance of the observed 
variability and the age of the occurrences in Ar- 
gentina and Bolivia call for caution in their taxo- 
nomic assignment. For this reason the classifica- 
tion is carried out in open nomenclature. The ma- 
terial studied also shows notable similarities to 
various specimens attr ibutes by Plusquellec 
(1976) to Parastriatopora e. g. floralis-annulata 
(LE MAITRE, 1952), a group which includes colo- 
nies of the Lochkovian of Armorica, Morocco and 
Ossa Morena (Spain), although the age of this 
last report is debatable (for further information 
see Lafuste et al. 1992). These branches are dif- 
ferentiated from the South American material  
described here as they have slightly larger dia- 
meters and corallites and finer walls in the axial 
zone where a greater number  of corallites also 
develop. 

C H R O N O S T R A T I G R A P H I C  
C O N S I D E R A T I O N S  

Traditionally the associations of the brachiopod 
and trilobite faunas make it possible to assign 
the Talacasto Formation a Lower Devonian age 
(Padula et al. 1967 ; Baldis 1971 ; Furque & 
Cuerda 1979 ; among others). More recent inves- 
tigations (Herrera 1991) have made it possible to 
identify on the base and top of this unit, brachio- 
pod associations at tr ibuted to the Lochkovian 
and to the Emsian respectively. Benedetto et al. 
1992b, also identified fauna of possible Lochko- 
vian age on the top of the underlying Los Espejos 
Formation and in various other places, so the lo- 
wer levels of the Talacasto Formation could be 
assigned to this stage. 

The material  studied comes from the basal levels 
of the Talacasto Formation in the Tambolar sec- 
tion (Fig. 1). Even though there are no concrete 
data on the age of these levels, it is possible ac- 
cording to the previous considerations, to assign 
them to the Lochkovian. However, a somewhat 
younger age is not ruled out on confirming the 
association of Parastriatopora cf. gigantea with 
Australocoelia tourteloti, a species reported by 
Baldis (1971) in this section and whose distribu- 
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tion is made up of the Praguian-Eifelian lapse ac- 
cording to Benedetto et al. (1992b). 

Similar fauna to those found in the Tambolar 
section were found in two places in Bolivia : Yaco 
and Pisacavifia, in material  which belong to the 
upper part  of the lower member  of the BelCh For- 
mation. The age of these layers is at the moment 
a subject of debate. For Isaacson (1977 ; Marek & 
Issaacson 1992) and other North American au- 
thors the BelSn Formation is of the upper Siege- 
nian-middle Emsian age. On the other hand, 
works carried out by French and Bolivian re- 
searchers (Babin et al. 1991 ; Le Heriss~ et al. 
1992 ; Racheboeuf 1992) at tr ibute the lower 
member  of the Bel5n Formation to a Pragnian- 
Eifelian age. 

Parastriatopora gigantea has been reported by 
Douglas (1920) in Peru but  due to the lack of des- 
criptions and figures this report is difficult to 
evaluate. 

PAI,AEOBIOGEOGRAPHIC 
OBSERVATIONS 

The Devonian fauna of the Argentinian Precor- 
dillera belong to the Malvinokaffric Realm (Bou- 
cot 1974, 1975) and are generally interpreted as 
typical of cold environments (Cocks 1972 ; Berry 
& Boucot 1972 ; Copper 1977). However, various 
authors have pointed out the existence of extra 
Malvinokaffric elements in the faunas classically 
assigned to this realm which could result in the 
differentiation of palaeobiogeographic units 
(Isaacson & Perry  1977 ; Copper 1977 ; among 
others). According to Benedetto et al. (1992a) 
some of them could have been differentiated du- 
ring the Silurian. 

Baldis (1979) mentions the existence, in the Ear- 
ly Devonian, of an Andean Province in the sector 
north of the Precordillera with a fauna similar to 
those in the northeast  of Argentina and Bolivia 
(Tarija and Sica-Sica). Despite the fact that  the 
knowledge of the faunas is still incomplete, the 
existence in the Precordillera Central of forms 
close to Parastriatopora gigantea, a species 
known in the Lower Devonian in Bolivia, could 
mean that  the previousl!¢ mentioned province 
would extend as far as more southern regions. In 
either case, the limits of this unit could only be 
reliably established by means of more detailed 
analyses of the fossil content in this region. 
On the other hand, in the Lower Devonian, Pa- 
rastriatopora (Middle Silurian-Devonian) has 
been reported in Alaska, Siberia, Kazhastan, Chi- 

na, Australia, the northeast  and southwest  of Eu- 
rope and the north of Africa (Fig. 2). This could 
mean that  its development took place fundamen- 
tally on equatorial and tropical latitudes. Its pre- 
sence in South American sediments contrasts 
with the typical fauna of cold environments 
which traditionally define the Maivinokaffric 
Realm. The presence of elements of temperate cli- 
mates in these regions has been at tr ibuted to va- 
rious causes recently summarized by Benedetto 
et al. (1992a) such as the development of sea cur- 
rents of a north-south direction or of a more com- 
plex route, the Gondwana drift towards lower la- 
t i tudes or the existence of eustatic rising of sea- 
level. 

In spite of the fact that  the variety of posibilities 
is probably much wider and, that,  with the cur- 
rent data we cannot be in favour of any one of 
these hypotheses, there are various facts that  
could be taken into account when analysing the 
validity of any of them. In the first place, the spo- 
radic presence of limestones and some coral ele- 
ments seem to indicate a warming of the waters.  
On the other hand, and during the Early Devo- 
nian, connections exits between the coral faunas 
in the Andean Province and those in Dominio 
"ibarmaghian" (the same as Mauroiberoarmori- 
can Domain, aut.) as is proved by the finding of 
the genera Parastriatopora and Praemichelinia 
(PLUSQUELLEC, 1987) in both regions. Lastly, 
Gnoli et al (1990) and Sarmiento & Garda-L6pez 
(1993) have suggested the existence of a warm 
current which, in the SW of the palaeo-Tethys, 
determined the existence of a special facies du- 
ring the Late Silurian and the Early Devonian. If 
this current moved in a NE-SW direction, it 
could, taking into account the Devonian palaeo- 
geography, have favoured the migration of coral 
fauna towards higher latitudes. Its warm charac- 
ter would be reponsible for a rise in water  tempe- 
rature, thus providing the deposit of limestone 
sediments and the development of corals. 

Obviously, this hypothesis will have to be tested. 
In order to do so it will be necessary to know 
with exactness the age of the South American 
faunas and the possible phylogenetic links exis- 
ting between them (especially Bolivia and Argen- 
tina) and with the coral elements in the ibarma- 
ghian area. 
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