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The Graptolitic Faunas of the Gotlandian in the Eastern 
Alps and their Relationships. 

By Professor FRANZ HERITSCH (GRAZ). 

T HE years that followed the Great War saw a rapid development 
in knowledge of t.he graptoli tic faunas of the Eastern Alps. 

Professor M. Gortani described many graptolites from the Carnic 
Alps, and papers from the Geological Department of the University 
of Graz dealt with the same subject, as well as the distribution of 
the graptolites over a wider area of the Eastern Alps. Especially 
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noteworthy was the surprising discovery of graptolites in the 
so-called grauwacke zone of the Alps, which follows the southern 
margin of the Northern Calcareous Alps. In the grauwacke zone, 
which consists of Palaeozoic and more ancient strata, more or less 
metamorpbosed, graptolites were found at the following localities, 
(a) Fieberbrunn in the Tyrol (1),1 where the zones of Monograptus 
cyphus to M. turriculatus are found, and the presence of M. priodon 
indicates that bigher zones may occur; (b) environs of Eisenerz in 
8tyria (2), where the zones of M. gregarius to M. griestoniensis are 
found, as weil as the zone of M. nilssoni; (c) Montavon in Vorarl­
berg (29), where a badly-preserved specimen of Monograptus, 
possibly M. priodon, was discovered. 

Raslrites sp. has been found in the Palaeozoic region of Graz, 
in the lydites and black siliceous rocks which are of rare occurrence. 
Also, from the black siliceous shales of Murau, in the valley of the 
Mur, Rastrites sp., Monograptus sp., and Diplograptus sp. have 
been recorded (4). 

These recent discoveries in the grauwacke zone and in the 
nr-icrbbourhood of Graz and Murau suggest that Gotlandian 
graptolites may be widespread in the Palaeozoic regions of the 
Eastern Alps. lt is worthy of note, too, that Ordovician graptolites 
have bcen found at four localities in the grauwacke zone. 

The first discovery of graptolit.es in the Carnic Alps was made 
sixty years ago by G. Stache (5), but it was not until the post-war 
years that detailed studies of the graptolitic faunas were undcr­
taken, notably by M. Gortani (6). That investigator showcd that 
important faunas of Birkhill-Gala 2 age are prcr,ent, many of thc 
species being found in Great Britain.. He rccor~ed so~e ncw 
varieties. The faunas of Wenlock age m the Carmc Alps mclude 
many species occurring in England (M. vomerinus Ni_ch. ~nd its 
variety gracilis Elles and Wood, Cyrtograptus _murchisoni. C~rr:, 
and O. carruthersi Lapw.), and one Sardinian species (M. hemipristis 
Meneghini). In addition, Gortani has demonstrated that the 
zone of M. nilssoni is present. But Gortani's results do not teil 
the whole story, for many of the graptolites were not collected 
in situ, with the result that the faunas of different horizons have not 
been differentiated. lt is not surprising, therefore, that he con­
cluded that the zonal system of Elles and W ood was not applicable 
to the Carnic Alps (for example, Gortani cited, as from the Wenlock 
fauna of the Dellacher Alp, M. remotus Elies and Wood, which occurs 
in the zone of M. turriculatus). 

More recent work by E. Haberfelner (7), has shown that the 
distribution of the graptolitic faunas is in accord with the zonal 
succession of Elles and Wood. lnvestigations by Haberfelner, a_nd 
also by another of my students, Ida Peltzmann, accounts of wh1ch 

1 Numbers in parentheses refer to the Bibliography at the end of this paper. 
2 The term Birkhill-Gala is used as indicating the graptolitic facies of the 

Lower and Upper Valentian. 
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will shortly be publisbed, show that graptolites charact,eristic of 
the zones from Mesograptus moclestus (or perhaps Alcidograptus 
acuminatus) to M. leintwardinensis are present. Moreover, Haber­
felner has found M. lcayseri and M. hercynicus, which belong to the 
stage of ey of Bohemia ( = lowest Devonian). 

Although most of the graptolites known from the Carnic Alps 
have been found in Britain, there occur also species recorded from 
Bohemia and Scandinavia. lt is interesting to note the presence of 
the genus Stomatograptus, not known in Britain. Moreover, the 
finding of Sardinian species in the Carnic Alps is of great significance. 
As examples may be cited M. sardous Gortani, M. proboscidatus 
Gortani, and M. tariccoi Gortani, from the Wenlock. I. Peltzmann 
has found that species of Sar<linian character appear, indeed, as 
early as the time of the M. griestoniensis zone of the Gala. T~ese 
species are sirnilar to, but not identical with, the forms descnbed 
by Boucek (8) from Bohemia. The true Sardinian species first 
appear in the zone of Cyrtograplus murchisoni (M. proboscidatus 
and M. tariccoi). 

In all the graptolitic regions of the Alps, with one exception, the 
lowest zone of the Gotlandian (that of Akidogr. acuminatus) is 
m1Ssmg. The exception is the Bischofalm Nappe in the Carnic 
Alps, in which the succession of Ordovician and Gotlandian rocks 
is complete. 

In Bohemia, Boucek (9) has established zonal subdivisions 
between tbe beds which correspond to the zones of M. crispus 
and M. riccartonensis of t.be English succession. In these graptolite­
hearing deposits, two species of Sardinian charact.er appear, namely, 
M. vomerin~ts Nich. var. robustus Boucek (cf. M. sarclous var. 
eximius Gortani) and M. probosciformis Boucek (cf. M. mutuliferus 
Gortani). Boucek (10) has also described a succession of shales 
and diabases of Valentian age in which occur graptolitic faunas of 
British type. The shales include the zone of M. convolutus, with 
graptolites known to occur only in England, and the zones of 
M. turriculatus, M. crispus and M. griestoniensis, in which most of 
the species are identical with those in the corresponding English 
faunas. The zone of M. turriculatus is bere of considerable 
tbickness ; it is also thick and of wide extent in the Carnic Alps. 
Thus in Bohemia are found English and Scandinavian species in 
addition to purely Bohemian species, and in the Gala series, 
Sardinian forms. 

The graptolitic faunas of the Balkan Mountains have been made 
known through the work of Allahverdjiew, Boncev and Haber­
feiner (11). The Birkhill-Gala, Wenlock, and Ludlow are said to 
be present, tbe Wenlock containing graptolites of the English, 
Bohemian and Scandinavian faunas, together with six Sardinian 
species. 

We owe our knowledge of the beautiful preserved graptolites 
of Sardinia to the excellent work of Gortani (12). Both the Birkhill 
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and Wenlock (the latter including Cyrt. rigidus Tullberg and many 
Sardinian species) have been recognized, but faunas of Gala age 
have unfortunately not yet been found. lt is tberefore not possible 
to say whether or not the Sardinian area was a part of the Alpine 
and Bohemian Sea in Gala times. While species restricted to 
Sardinia are very abundant in the Wenlock, other species of 
Monograptus are few. • 

A review of the faunas in Spain and Portugal indicates tbat 
many difficulties remain to be solved. A rich fauna has been 
described from Birkhill Shales of Almaden (13), also graptolites of 
Birkbill-Gala age from the Hesperid Mountains (14), a Birkhill 
fauna from the Cantabrian Mountains (15), and faunas from tbe 
Pyrenees (27). But no Sardinian forms have been recorded from 
these localities. 

A list of graptolites from near Barcelona, ranging from Birkhill 
to Ludlow forms, has been published by Schrie] (16). All of these 
have been recorded from Britain, but in the collections of tbe 
Geological Department of the University of Graz are pieces of 
greyish-black siliceous shales from Vileta (Barcelona) with M. dubius 
Suess, M. colonus Barr., M. roemeri Barr., and one with M. tariccoi. 
Thus it would appear that at least one Sardinian species does occur 
in Spain. 

The work of Delgado (28) on the occurrence of Sardinian forms 
in Portugal is important. His work shows that in tbe region of 
Villarinho de Cima the succession includes the zones from 
M. gre.garius to M. crispus, species of Monograptus being frequent, 
with two species of Diplograptus and two of Rastrites. In addition 
he records M. cf. lama.rmorae Meneghini and M. cf. gonii Meneghini, 
and mcntions eleven species of Monograptus" que nous considerons 
toutes nouvelles . . . Plnsiers de ces especes sont remarquables 
par leurs enormes dimensions, les empreintes parvenant a atteindre 
1 centimetre de largeur; elles Je sont aussi par le nombre des 
cellules qui s'eleves quelquefois a plus de 20, et d'autres fois descend 
jusqu'a 3 ou 4 en 1 centimetre de longeur de l'hydrosome ". There 
is little doubt that these are Sardinian forms. 

The presence of Sardinian species in Spain and Portugal makes it 
probable, in my opinion, that the Sardinian graptolite sea extended 
into the region of the Iberian peninsula. lt is remarkable, however, 
that at Villarinho de Cima, the presence of tbe greater part of the 
Gala has not been established on graptolite evidence. 

Surveying the graptolitic faunas of Europe, we are able toset out 
the following conclusions :-

1. The graptolitic faunas of Lower Valentian age are of the same 
type throughout the whole of Europe, and the species are those 
characteristic of the Birkhill Shales in Great Britain. 

2. The differentiation begins in the Gala. 
(a) In Scandinavia, particular species of t,he vomerinus group 

appear, e.g. M. personatits Tullberg and M. linnarssoni Tullberg; 
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with tbese species is associated M. spinulosus Tullberg, a spinose 
form which differs considerably from those of the vomerinus group. 
lt is noteworthy that none of these three species is found in Great 
Britain, but one variety of M. linnarssoni (var. flumendosa Gortani) 
belongs to the Sardinian assemblage. 

(b) In Bohemia the first Sardinian graptolites appear in the Gala. 
(c) Similarly, Sardinian forms first appear in the zone of 

M. griestoniensis in the Carnic Alps. 
3. The graptolitic faunas of the Wenlock of the Alps, Sardinia, 

and Bohemia differ considerably from those of Britain as a result 
of the presence of the Sardinian species. Light is thrown on the 
notable appearance of Cyrtograptus in the Wenlock by the work of 
Haberfelner (17), who believes that the genus takes its origin from 
Monograptus. ' 

4. The graptolitic faunas of the Ludlow are similar over the 
whole of Europe. 

The above conclusions help us to a realization of the palaeo­
geography of the graptolitic seas of Europe. The Nestor of 
graptolite investigators, Professor J. E. Marr, published a sketch­
map of the area of deposition of the Stockdale Shales in Europe (18), 
which shows a deep gulf extending from the Atlantic Ocean across 
Great Britain into Scandinavia and Central Europe. Marr says, 
" In the quiet waters of such gulfs the fine sediments of the Stockdale 
Shales and their equivalents might well be formed, and the :floating 
vegetation collected." Some features shown by the sketch-map are, 
(a) the gulf reaching from Scotland to the northern coast of 
Scandinavia, (b) the very great extension of the sea in south-eastern 
England, Germany, Bohemia, Sweden, and the Baltic provinces, 
(c) a peninsula between this great sea and the Mediterranean, com­
prising the area of the Alps and thc southern part of France-a part 
of a great eastern continent. 

But we now know that there was a sea between Bohemia and 
Sardinia. The graptolitic series of the Alps suggests that this sea 
connected the German and Mediterranean areas. All the regions with 
graptolitic shales were in communication in Lower Valentian time, 
but in the Upper Valentian this connection was not so complete 
between Germany and Bohemia, and between tbe Alps and Germany. 
In the Wenlock, open-sea conditions only existed between Bohemia, 
the Alps and Sardinia, wbile there was a bank interrupted by 
shallows, or a narrow chain of islands which in part prevented the 
intermingling of faunas, between this region and that of Great 
Britain and Germany. In the Ludlow, this bank or chain dis­
appeared; free communication was possible once more between 
all the graptolitic regions of Europe. 

We are forced to the conclusion that the Western Alps formed an 
island, for there were marine conditions in southern France as 
shown by the presence of the graptolitic series of the Montagne 
Noire, with Wenlock and Ludlow forms. 
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Thc graptolitic shales of Morocco belong to the Gotlandian 
Mcditerranean Sea. Thc first graptolites wcrc obtained by 
Gentil (19) from thc lower part of the Gotlandian. P. Russo (20) 
has recently compiled a !ist of all the species found therc. 

The Gotlanclian Mcditerrancan extended as far as Arabia, where 
Blanckenhorn (21) recorded some badly prcserved graptolites. 
Also Frech, in his account of tbe geology of Asia Minor (22), states 
(p. 209) that " Obersilurische Graptolithenschiefer von der Hed­
scbas Bahn (28° 20' n. Br., 36° 48' ö. L. Greenwich) erinnern an 
ähnliche V orkommcn Sardiniens ". 

The Gotlandian is not known to occur in Yugoslavia, Albania, 
and Greece, but rocks of Ordovician age have recently been provecl 
by Desio (23) to occur in thc island of Chios. As Devonian rocks 
arc widely distributed in Asia Minor and in the region of the 
Bosphorus, and as there are limestones with Halysites rccorded from 
the last-mentioned region, we may hope that the discovery of 
Gotlandian, possibly graptolite-bearing, will be made in due course. 

The eastern continuation of the Mediterranean region of the 
graptolite sea included the area of thc Balkan Mountains, but 
in the Caucasus the Gotlandian contains a non-graptolitic fauna 
wbich closely resembles the Bohemian fauna described by 
J. Barrande. But communication betwcen the Caucasus and 
Bohemian Gotlandian seas could not have been directly east and 
west, because the Podolian Gotlandian of the northern (Baltic) 
facies is interposed. Thc connection can only have been by way 
of the Alpine arca and thc Meditcrranean Gotlandian. 

Graptolitic faunas indicating the occurrencc of the zones from 
that of M. cyphus to M. griestoniensis (exccpting M. convolutus), 
and M. nilssoni, M. scanicus and M. leintwardinensis have been 
fonnd in the southern part of the Urals. Sardinian forms have not 
yet been recorded from this region. Passing to Eastern Turkcstan, 
B. Averianow (26) has produced evidence of graptolitic faunas of 
Birkhill Gala, Wenlock, and Ludlow age. Most of the graptolitcs 
are known from Great Britain. Averianow has dcscribed a new 
species, 11{ . .ferganensis, from the Gala, which is very broad (3·5 to 
4 mm.) and has a small numl.,er of thecac (5 to 6 in 10 mm.). lt 
appcars to bc of Sardinian character. Probably, a variety of 
M. vomerinus, namcd by Avcrianow, var. rnajor, also belongs to 
that group. These rccords suggest that the graptolitic region of 
Turkcstan was an cxtcnsion of the Mediterranean. 

If we may venture to gcneralize, it seems that the evolution of 
Sardinian forms took place in those regions which show the 
Bohemian facics (Barrandian) of thc Gotlandian. The problem 
of whether thc Sardinian forms have evolvcd from the English 
species or whcther they migrated from other regions cannot at 
present bc solved, but it scems probable that the former is the 
true explanation. 

Graptolites in the Eastern Alps. 274 

BIBLIOGRAPHY. 

(I) ArnNER, G. "Rilurischc Versteinerungen aus der Grauwackcmzonc von 
Fieberbrunn in Tirol," Verh. Geol. Bundesanstalt, Wien, 1930, 222- 4. 

-- " Eine Graptolithenfauna aus der Grauwackenzonc von Fieberbrunn in 
Tirol nebst Bemerkungen über die Grauwackcnzonc von Dienten," 
Sitzungsb . .Akad. IVissensch., Wien , Abt. i, 1931, cxl, 23- 55. 

(2) HEnrrscn, F. "Graptolithen aus dem Sauerbrunngrabcn bei Eisenerz," 
Verh. Geol. Bmulesanstalt, Wien, 1931, 230-5. 

HABERFELNER, E. und HERITSCH, l?. "Graptolithen aus dem \Veiritz­
graben bei Eisc,ncrz, " ibid., 1932, 81- 9. 

(3) HERITSCfT, F. "Graptolithenfund bei Mixnitz," ibid., 1931, 206. 
(4) HERITSCH, 1". und THIJRNE R, A. "Graptolithcnfunde in der Murauer 

Kalk-Phyllitseric," ibid., 1932, !l2- 3. 
(5) STACHEf, G. "Die Entdeckung von Graptolithen-Schiefern in den 

Südalpen," ibid., 1872, 234-40. 
(6) GOR'rANJ, l\f. " Contribuzione allo studio de! Paleozoico carnico, VI, 

Faune a graptoliti," Palaeontographia i:talica, xxvi, 1920, 1-56. 
"Contribuzionc allo sturlio de! Paleozoico carnico, VII, Graptoliti de! 

Monte Hochwipfel, " ibid., xxix, 1923, 1-24. 
-- " La seria graptolitica delle Alpi Camiche," Rendic. Accad. Sei., 

Bologna, 2, xxix, 1925, 1- 6. 
-- "Graptoliti de! piano di Wen lock nellc Alpi Carnichc," Giorn. Geol., 

2, i, 1926, 16-19. 
(7) HABElWELNllR, E. " Graptolithen aus dem Obersilur der Karnischen 

Alpen, I, Hochw:ipfel-Nordscite," Sitzungsb. Akad. IVissensch., Wien, 
Abt. i, cxl, 1931, 89-168. 

"Graptolithen aus dem Obersilur der Karnischen Alpen II, Unter­
llandovcrylyditc vom Polinig und der Waidcgger Höhe, " ibid., Wien, 
Abt. i, ex!, 1931, 879. 

(8) BoucEK, F. "Communication preliminaire ur quclqucs nouvellcs especes 
de Graptolitcs provenant du Gothlanclien de Ja Boheme," Vestnik 
Statniho geol. UstaV1.t, C. SI. R., vii, 1931, 293- 306. 

(9) -- "Sur la prc\sence dela zone a Cyrtograptus rigiclus. Tullb. et cl'autres 
zones dans Je Gothlandicn de Ja Boheme," ibid., C. SI. R., vii, 1931, 
85-98. 

(10) -- "0 straJigrafickych pomerech pasma ca 'kolonie Lapworth ', 
u Zdic.," Casopis Narodniho Musea, 1930, I. 

(II) ALLATfVERDJIEW, D. "Contribution a l'etude du systeme siluricn en 
Bulgarie," Bull. Soc. geol. France, 4, viü, 190 1910, 330- 341. 

BONCEV, E. "Graptolites from the defile of the I skar (Bulgaria)," R eview 
Bulgar. geol. Soc., iii, pt. 3, 1931, 53- 64. 

HABERFELNER, E. "Ucber das Silur im Balkan nördlich von Sofia," 
JJfitt. Naturwiss. Ver. Steiermark, lxvi, 1929, 104- 149. 

( 12) GoRTANI, 1\1. "Faune paleozoiche della Sardegna. I. Le Graptoliti 
di Goni. II. Graptoliti della Sardegna Orientale," Palaeontographia 
italica, xxviii, 1922, 41- 67, 85-lll. 

(13) HABERFELNER, E. "Eine R evision der Graptolithen der Sierra Morena 
(Spanien)," Abh. Senckenberg. Naturforsch. Gesellsch. Frankfurt a.M., 
xliii, pt. ii , 1931, 31. 

(14) LOTZE, F. " Stratigraphie und Tektonik des K eltiberischen Grund­
gebirges," Abh. Gesellsch. Wissensch. Göttingen, l\fath. Nat. Kl., 
N.F., xiv, 2, 1929, 92. 

(15) KEGEL, W. "Das Gotlandium in den kantabrischen K etten Nord­
spaniens," Zeitschr. Deutsch. Geol. Gesellsch., lxxxi, 1929, 35-62. 

(16) SCHRIE:C,, W. "Der geologische Bau des katalon ischen Küstengebirges 
zw1Schen Ebromündung und Ampurdan," Abh. Gesellsch. Wissensch. 
Göttingen, xiv, l, 1929, 18. 

(17) HABERFELNER, E . "Zur Entwicklungsgescbichte der Monograptiden," 
.Anzeiger Akad. Wissensch., Wien, Math. Nat. ICI., 1932, 134-6. 



275 Graptolites in the Eastern Alps. 

(18) MARR, J. E. "Conditions of I;leposition of the Stockdale Shales of the 
Lake District," Quart. Journ. Geol. Soc., lxxxi, 1925, 123. 

(19) GENTIL, L. "Observations geologiques dans Je Sud-Marocain," Bull. 
Soc. geol. France, 4, v, 1905, 521-3. 

(20) Russo, P. " Etat actual des connaissances sur les terrains paleozoiques 
du Maroc," Cornptes Rendus XIII• Session Congres geol. intern. 
(Belgiurn), ii, 1925, 1005-1037. 

(21) RLANCKENHORN, M. "Syrien, Arabien und Mesopotamien," Handbuch 
der regionalen Geologie, Heidelberg, v, pt. iv, 1914. 

DIENEMANN, W. "Aelteres Paläozoikum von Südsyrien und West­
arabien," Centr. f. Min. Geol. u. Pal., 1915, 23-6. 

(22) FRECH, F. "Geologie Kleinasiens im Bereich der Bagbadbahn," Zeitschr. 
Deutsch. Geol. Gesellsch., , 1916, 1-325. 

(23) DESIO, A. "Salla presenza del siluriano fossilifero nell'isola di Coo (Egeo)," 
Rendic. R. Accad. Lincei, 6, xi, 1930, 1020- 1. 

(24) GuERASSIMOV, A., and JANISCHEWSKI, M. "Sur !es depöts du Silurien 
superieur dans !es environs de Kislovodsk," Bull. Corn. geol. Leningrad., 
xxxv, 1916, 627-638. 

YANISHEWSKY, M. "On some representatives of the upper Silurian 
fauna of the Caucasus," Annuaire Soc. paleont. Russie, ii, 1918, 47-64. 

(25) LIBR0VITCH, L. S. "To the discovery of a graptolitic facies of Upper 
Silurian in South Ural," Bull. Geol. Serv. U.S.S.R., xlix, 1930, 
103-118. 

AVERIANOW, B. "Graptoloidea from the river Kuragan (Western slope 
of South Ural)," ibid., !, 1931, 129- 134. 

(26) AVERIANOW, B. "Graptoloidea der obersilurischen Schiefer aus Ost­
Turkestan," ibid., xlviii, 1929, 691. 

(27) LAVERDIERE, J. W. "Contribution a l'etude des terrains paleozoiques 
dans !es Pyrenees Occidentales," Mern. Soc. geol. Nord., x, Mem. 2, 
1930, 63-72. 

(28) DELGADO, N. J. F. " Systeme silurique du Portugal. Etude de strati­
graphie paleontologique," Cornrn. Serv. geol. Portugal, 1908, 119, 
218, 219. 

(29) PELTZMANN, IoA. " Silurnachweis durch einen Graptolithenfund in der 
Grauwackenzone Vorarlbergs," Verh. Geol. Bundesanstalt, Wien, 
1933, 160. 

Stephen Austin & Sons, Ltd., Printers, Hertford. 

• 
lt 

ttadjuug b 
r 1934, 
oircftomt 
~uubcBiä 

bes § 
uom 13. 

ber @cu. 
bie reftfi 

r9eitsbiref 

1tadjttug b 
934, 6ct 
ic~lerB im 

, bes § 
uc5cm6er 
lgef c~ofott 


	001
	002
	003
	004
	005

