
Distribution of the Hirnantia fauna 
and its meaning 

By RONG JIA-YU 

The geographic and stratigraphic distribution of the late Ashgill Hirnan tia bra
chiapad fauna is here recorded and discussed based mainly on Chinese data. The 
Hirnan tia fauna from the Kuanyinchiao Beds and their equivalents in southern 
China is approximately contemporaneous with the late Ordavieian graptolite 
zones of Dicera tograp tus m irus, Paraorth ograp tus uniformis and Diplograp tus 
bo hemicus. The Hirnantia fauna! assemblage became extinct before the Glypto

grap tus persculptus Zone , although the fauna is undoubtedly diachronous. Eco
logic communities of the Hirnan tia fauna are discussed. The present data re
veal that the distribution of the Hirnan tia fauna might not be restricted to one 
hemisphere and its development was not necessarily controlied by a cold water 
environment. It  probably extended inta the temperate and even subtropkal 
zones during the latest Ordovician. The ecologic distribution of the main ele
ments of the Hirnan tia fauna were much broader than previously thought. 

R ong Jia-yu, Nanjing Institute of Geology and Palaeon tology, A cadem ia Sin i
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The Himantia fauna is a geographically wide
spread and distincti ve brachiopod fauna that oc
curs near the boundary between th e Orda vi eian 
and Silurian systems . It see ros to ha ve appear
ed abundantl y at the beginning of the Ri man
tian (i .e . Late Ashgill ), spread rapidl y, and be
come extinct as a whole fauna beneath the 
Glyptograptus persculptus Zone . Tem ple 
(1965) introduced the term Himantia fauna 
for the brac hiopod assemblage in the Dalmani
tina Beds of the Holy Cross Mountains of S .  
Poland,  the Ashgill Shales of N .  En gland,  and 
the Hirnant  Beds of N .  Wales . The common ta
xa in this fau na are Himantia sagittifera 
(M 'Co y ), Dalmanella testudinaria (Dalman ), 
Kinnella kielanae (Tem ple ) , Paramalamena po
lonica (Temp le ), Eostropheodonta himantensis 
(M 'Coy ) and Plectothyrella erassicosta (Dal
man ) (=P. platystrophoides Temple ). The un
usually distincti ve Himantia fauna is comm on
ly associated with the trilobites Dalmanitina 
(Mucronaspis), Brongniartel/a and Leonaspis 
( Kielan 1960). Since 1965 the Himantia fau
na has been reco gnized from the following 
areas : Bohemia (M are k & Ha vl fcek 196 7; Ha v
licek 1977), V ästergötland ,  Sweden (Bergstr öm 
1968), Kildare , Ireland (Wri ght 1968), Keisle y, 
En gland (Temple 1968), Maine , U .S .A .  (Neu-
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man 1968), Anti-Atlas , Morocco ( Ha vlice k 
1971; Destombes 1976), Carnic Al ps ,  Austr ia 
(Sch önlaub 1971; Jae ger et al. 1975), W. Lib ya 
( Ha vlicek & Massa 1973), Quebec , Canada (Les
perance 1974; Lesperance & Sheehan 1976, 
1981 ) , Southwest Wales (Cocks & Price 197 5), 
Kazakhstan (Nikitin 1976), Southern China 
( Rong 1979), Kolyma (Orado vskaya & Sobo
le vskaya 1979), Anticosti Isl and ,  Canada 
(Coc ks & Copper 1981), the Garth area ,  Wales 
(Williams & Wr ight 1981), and the Gir van Dis
tr ict ,  Scotland (Lamont 1935; Har per 1981) 
(Fi g. l). The Burmese brachiopod assemblage 
described b y  Ree d  (1915), from the Northern 
Shan States ,  shoul d also be considered as a re
presentati ve of the Himantia fauna in south
eastern Asia .  Amsde n (1971, 1974) compared 
the brachi pod fauna from the Noix Limestone 
(lower part of the Edgewood Group ), with the 
Himantia fauna an d noted that these two fau
nas had some genera in common and were proh
abl y of the same age . Howe ver ,  in general the
se two faunas ha ve a different composition . 
There are many genera in the older Edge 
wood fauna, such as Stegerhynchus, Brevilam
nulella, Dolerorthis, Eospirigerina, Leptoskeli
dion, Thebesia, Orthostrophel/a, "Homoeospi
ra", Dictyonella and others , which are un-
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known in the typical Himantia fauna, and con
versely there are a number of genera in the Hir 
nan tia fauna, for example , Drabarth is, Kinne!· 
la, Paromalomena, Leptaenopoma, Eostropheo
donta, Plectothyrella, Hindella and others , 
which are not present in the E dgewood fauna 
(Amsden 1 974: 28) . The older E dgewood fau
na, therefore , seems significantly different from 
the Himantia fauna at both the generic and spe
cific level . 

Hirnantia fauna in China 

Recent discovery of the widespread occurrence 
of the Himantia fauna in China (Rong 1 979) 
has considerably expanded the geographical 
dist ribution of this fauna. During the last two 
decades ,  large collections of the Himantia fau
na, usually associated with the t rilobites Dal
manitina, Platycoryphe and Leonaspis, have 
been made from a great number of places in 
China (Fig. 2). In northern China no represen-

Fig. l. Global distribution of the Hirnantia fauna. 
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t atives of the fauna are as yet known . 
The Himantia fauna is well developed in the 

upper Yangtze Basin , including north-eastern 
Yunnan , Sichuan , southern Shaanxi , northern 
Guizhou , and western Hubei . Lu ( 1 959) narned 
the st rat a  hearing the fauna in these regions the 
Kuanyinchiao beds , which are intercalated be
tween the Wufeng and Lungmachi Formations.  
They include shelly and graptolitic facies ,  and 
consist mainly of mads , mudstones, and argil
laceous limestones, usually 0.2-1 m thick. 
Zhang & Sheng ( 1 9 5 8) reported the following 
t axa from these beds in Tongzi , northern Guiz
hou : Hebertella aff. ocddentalis (Hall), Rafine, 
squina cf. a/temata (Emmonds), Platystrophia 
lynx (Eichwald) and Orthis sp . The specimens 
collected by Zhang & Sheng from these beds 
at the same localities have been reidentified by 
the author as follows : Himantia sagittifera 
(M'Coy ) ,  Aphanomena cf. ultrix M are k & Havli
cek, Plectothyrella erassicosta (Dalman) and 
Dalmanella testudinaria (Dalman),  as well as 
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Fig. 2. Occurrences of the Hirnantia fauna in China. 

Kinneila kielanae (Temple ) and Hindella eras sa 
incipiens (Williams ). This is a typical (or strict )  
Himantia fauna which has been known from a 
great number of localities not only in northern 
Guizhou and southern Sichuan , but also in 
north -eastern Yunnan , northern Sichuan , 
southern Shaanxi and western Hubei ( Rong 
1979 ). A strongly di versi fied Himantia fauna 
has been found in Shuan ghe , Changning in 
south -western Sichuan and Huan ghuachang, 
Yic hang in western Hubei by Mu and others du
ring the i r field work in 1972 (Mu et al. 197 8 ;  
Ch ang 1982 ). The Kuanyinchiao Beds yield the 
following taxa : "Paracraniops" sp . no v., Phil
hedra sp ., Philhedre/la sp . ,  Acanthocrania sp . 
no v. ,  Comatopoma sp . ,  Taxorthis sp . nov. ,  
Dalmanella testudinaria (Dalman ), Horder/eyel
la inexpectata (Temple ), Trucizetina sp . ,  Hir
nan tia sagittifera (M 'Coy ), Kinneila kielanae 
(Temple ), Draborthis caelebs Ma rek & Havlicek ,  

Cliftonia cf. oxoplecioides Wright ,  Aegiro
mena ultima Marek & Havlicek ,  Parama/omena 
polonica (Temple ), Leptaenopoma triftdum Ma
rek & Ha vlicek ,  Aphanomena ultrix Marek & 
Ha vlicek ,  Coolinia sp . ,  Dorytreta sp . nov. , Plec
tothyrella erassicosta (Dal man ), and Hindella 
crassa incipiens (Williams ). The composition of 
this fauna is qtiite similar to those of Bohemia 
(M are k & Ha vlicek 196 7 ), northern England 
(Temple 196 8 )  and V ästerg ötland (Bergstr öm 
1968 ). In the Upper Yangtze Basin , a hi ghly di 
verse Himantia fauna has also been recorded 
from Qiaoting, Nanjiang in northern Sichuan , 
Wanjiawan and Tangya , Yichang in western Hu
bei and Sanlangpu , Xixiang in southem Shaan
xi ( Rong 1979 ). 

In the Lower Yangtze Basin , in the pro vin
ces of Jiangxi and Anhui , the strata containing 
the Himantia fauna lie between the Kaochia
pien and Wufeng formations .  The fauna compri -
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ses only three brachipod taxa , viz .  abundant 
Farornalomena polonica (Temple ), fair! y com
mon Aegiromena ultima Marek & Ha vlice k, and 
very rare Coolinia ? sp . They are associated 
with Dalmanitina and Platycoryphe. 

A Hirnantia fauna has most recently been 
found in western Yunnan and northern Xizang 
(northern Tibet). A good sample from the 
uppermost unit of the Ordavieian rocks near 
the Man gjiu reservair in Luxi , western Yunnan 
h as be en collect ed b y  Sun Dong .-li and his co l
leagues during their field work in 198 1. The 
unit yields a shelly fauna with Hirnantia sagitti
fera (M 'Coy ), Cliftonia sp . ,  Paramalamena 
polonica (Temple ), Aphanomena cf. ultrix Ma
rek & Ha vlicek ,  Coolinia cf. dalmani Bergstr öm ,  
Plectothyrella erassicosta (Dalman ) and Hindel
la crassa incipiens (Wil liams) associat ed with 
Dalmanitina. The first occurrence of the typic 
al Himantia fauna in northern Xizang (northern 
Tibet) has been reporte d by Ni et al. (198 1) 
from the upper part of the Xainza Formation 
in Xainza . It contains Himantia, Kinnella, Clift
onia, Paromalomena, Aphanomena, and Hind
ella, but the identific ations are at pr esent onl y 
at the generic le vel . 
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Stratigraphic distribution of 
the Hirnantia fauna 

The time of both the appearance and extinc
tion of the Hirnantia fauna in China is appa
rently not the same at all localities ,  although 
it is always within the Late Ashgi ll (= Hima .'l
tian) .  Mu ( 197 4) distinguished six graptolite 
zones in the Wufeng Formation , in ascending 
order ,  the zones of Pleurograptus lui (W 1 ), Di
cellograptus szechuanensis (W 2 ), Tangyagraptus 
typicus (W 3), Dieera tograptus mi rus (W 4), Para
orthagraptus uniformis (W 5), and Diplograptus 
bohemicus (W 6). The rel ationship of the se zo
nes to the base and top of the beds with the 
Hirnantia faun a is as follows (Fig .  3 ) :  

l) In Ganxi , Yanhe in north-easte rn Guizhou , 
the Kuanyinchiao Beds with the Himantia 
fauna lie between the D. bohemicus (W 6) 
and T. typicus (W3) zones (Mu In Lu & Mu 
198 0) .  

2)  In Honghuayuan , Tongzi in northern Guiz
hou , the beds yie lding the Himan tia faun a 
o cc ur b en eath the D. bohemicus (W 6) Zon e 
and abo ve the D. mirus (W 4) Zone (Zhang 
et al. 196 4) .  
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Fig. J. Different levels of the Hirnantia fauna in south-western China. 
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Fig. 4. Correlation of the Himantia fauna with the 
graptolitic zones across the Ordavieian and Silu
rian boundary in southern China and Scotland. 

3) In Fenxiang, Yichang in western Hubei, the 
Kuanyinchiao Beds lie between the D. bo
hemicus (W 6) and P. uniformis (W 5) zones 
(Mu en-zhi, pers . comm.). 

4) In both Huanghuachang, Yichang in western 
Hubei and Shuanghe, Changning in south
western Sichuan, the beds containing the 
Himan tia-Dalmanitina fauna occur between 
the G. persculptus (L1) and D. bohemicus 
(W 6) zones (Mu et al. 197 8). 

Thus, the Himantia fauna in China is basi
cally contemporaneous with the D. mirus 
(W4), P. uniformis (W5), and D. bohemicus 
(W 6) zones, although the Himantia fauna-bea
ring beds may also be within or above the D. 
bohemicus (W 6) Zone . It always occurs beneath 
the Glyptograptus persculplus (Ld Zone 
which, in tum, is followed by the "Akidograp
tus" acuminatus (L2) Zone . 

It is also worth mentioning that in Shahe, 
Baosha (Western Yunnan) Diplograptus bohe
micus (Marek) occurs in association with Cli
macograptus extraordinarius (Sobolevskaya) 
and Diplograptus cf. orientalis Mu et al., in a 
grey black silty shale (Ni et al. 1982). This in
dicates that the D. bohemicus Zone may be 
correlated with the C. extraordinarius Zone . 
The latter zone has been reported from Scot
land (Rickards 1979) , Kazakhstan and Kolyma 
Basin (Koren' et al. 197 9). Thus, the Ordo
vieian and Silurian boundary could be placed at 
the leve! where the Himantia fauna disappears 
in the shelly facies and at the leve! between G. 
persculptus and D. bohemicus (or C. extra
ordinarius) zones in the graptolitic faeies (Fig. 
4). 

Within the last decade or so, a mixture of 
Ordavieian shelly fossils with so-called earliest 
Silurian graptolites have been reported from a 
few localities in various parts of the world (Ru
kavishnikova et al. 1968; Mikhajlova 197 0; Ni
kitin 1972, 197 6; Lesperance 197 4; Jaeger et 
al. 197 5; Koren' et al. 197 9; Apollonov et al. 
1980). Some workers have suggested that the 
Ordovician-Silurian boundary should be placed 
at the base of the "Akidograptus" acuminatus 
(L2) Zone . However, Glyptograptus? persculp
tus forma A or B (Koren' et al. In Apollonov et 
al. 1980), known in the association with the 
Himantia-Dalmantina fauna of the Chu-Ili 
Monuntains, Kazakhstan, is probably not G. 
persculplUs (Salter) (Mu & Ni, in press) . The 
G. ? perscul p tus Zon e of Koren' et al. has 
been considered in China to earrespond to the 
D. bohemicus (W 6) or C/. extraordinarius Zo
ne, rather than to the G. persculplus (Ld Zo
ne (Lin, pers . comm. 1981; Mu & Ni 1982). 
In the Portage River area, near Perce, Quebec, 
Lesperance ( 197 4) reported the association of 
Dalmanitina, Cryptolithus and Brongniartella 
with the early Llandovery graptolite Climaco
graptus rectangularis medius. Howeve r, Rick
ards (In Cocks & Price 197 5), on the other 
hand, considered the graptolite in question to 
be a Ordavieian form and Ingham ( 1977 ) be
lieves this shelly fauna to be older than the late 
Ashgill . It should also be noted that no Hir
nan tia fauna is present with these graptolites .  
In Feistritzgraben of the Karawank Alps, 
southern Austria, Jaeger et al. ( 197 5) reported 
the occurrence of G. cf. persculplus in a black 
slate which has been correlated with the Hir
nan tia fauna-bearing beds in the Cellon sec
tion, Carnic Alps.  However, the shelly fauna 
associated with G. cf. persculptus contains nei
ther a Dalmanitina nor Himantia fauna. The 
identification of G. cf. persculptus is in doubt .  
The above occurrences of these taxa are in
sufficient to correlate the G. persculplus Zone 
with the Himan tia-Dalmanitina fauna. 

Ecologic communities within the 
Hirnantia faun a of northern 
Guizhou an d southern Sichuan 

When Cocks ( 1972; 627 ) discussed the ecolo
gy of the Clarkeia shelly fauna of S .  Ameri
ca, he postulated that the low-diversity Hirnan-
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Fig. 5. Occurrences of the Hirnantia fauna in southern Sichuan and northern Guizhou. 

tia fauna represents a commu nit y filling an eco 
logic niche comparable to the Eaeae/ia an d 
Crytathyrella communities (i .e .  Benthic As 
semblage 2 of Boucot 197 5 )  of the ear ly Si 
lurian . Lesp erance & Sheehan ( 19 7 6: 720) 
consi dere d that the term Himantia Communi 
ty shoul d be use d inste ad  of the "Himantia 
fauna ". The Himantia Communit y  has been as 
si gne d  to Benthic Assemblage 4 (possibl y 5 )  
by Sheehan ( 1979 ). The available data in south 
ern China in dicate , howeve r ,  that the Hi rnan
tia fauna ma y comprise more than o ne ecolo 
gical communit y. 

During the latest Or dovician , the southern 
margin of the Uppe r Yangtze Basin was located 
approximately in the Bijie-Z yn yi-Songtao 
region of nor thern Guizhou . There are seven 
localities yiel ding the Hirnantia fauna from 
Zunyi to Xijiang (Fig .  5 ). The san dy shale 
Kuanyinchiao Be ds at Ji1danwan , Donggong 
si , Zunyi imme diatel y nort n o f  the Mi d-Guiz 
hou Late Or dovician Lan d area ,  have yiel de d  
a rich brachiopod  assemblage along with th e 
trilobite Dalmanitina. The assem blage is c har 
acterize d by the abun dant occurrence of 
"Whitfieldella " n .sp ., comprising 97% of the 
whole fauna,  associate d with a few specimens 
of Hindella erassa incipiens (Williams) an d 
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Caalinia sp . This is not a typical Hirnantia fau 
na , althou gh H. erassa incipiens is one of the 
most common taxa in the Hirnantia fau na else 
where . The assemblage ma y hav e live d in a ver y  
shallow water environme nt near the shore an d 
probabl y is a representative of Benthic Assemb 
lage 2. Northwar ds ,  the con ditions are quite dif 
fe rent . From Jiancaohe , Zun yi in northe rn 
Guizhou to Guan yin qiao , Xiji ang in southern 
Sichuan , no "Whitfieldella" has been foun d 
from the mu dstone or argillaceous limestone of 
the Kuan yinchiao Beds an d Himantia sagitti
fera, Dalmanella testudinaria, Kinneila kiela
nae, Paramalamena paloniea, Aphanomena ul
trix, Cliftania psittaeina, Pleetathyrella erassi
eosta as weil as H. erassa ineipiens are all com 
mon elements of the typical Hirnantia fauna 
(Fig . 6 ). lt seems possible t hat the se Hirnan
tia-bearing faunas may o ccup y a position e qui 
valent to high Ben thic Assem blage 3, a lthough 
t he re lat ive freque nc ie s  o f  the ge nera va ry . lt 
is sugges ted that the sea floor bo ttom of the 
Upper Yangtze Basin in N. Guizhou appears to 
have be en re la tively even . a nd the dep th of the 
bas i n  the re di d not change appreciably . 

lt is al so interesting to co mpa re the compo 
sition of the brachiopo d fauna a long t he Ii ne 
(see Fig . 5 )  fro m loc ality l (Yanzi kou , Bijie 
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Fig. 6. Percentage of elements of the Hir nantia fau�a 
in different localities from Jiadanwan to Guanym
qiao in northern Guizhou and southern Sichuan. 

in north-western Guizhou), through 2 (Liang
fengya, Tongzi in northern Guizhou) to 3 (Da
tianba, Xiushan in south-eastern Sichuan) and 
4 (Ludiping, Songtao in north-eastern Guiz
hou ) .  The Iine runs approximately paralle l to 
the n orthem coast of the Mid-Guizhou Late Or
dovician Land. The brachiopod assemblages 
from the Kuanyinchiao Beds at these four loca
lities represent a typical Hirnantia fauna and 
contain about 5-8 taxa (Fig. 7). It is Dalma
nel/a testudinaria (Dalman) which is the most 
abundant taxon comprising about 66.7% (1), 
34.3% (2), 38.95% (3), 48.7% (4) in the re 
spective assemblages .  The overall simHarities in 
both diversity and composition between these 
assemblages might indicate that they have be
longed to a single palaeoecologic community . 
All of them probably inhabited a normal shal 
low water environment and may occupy a high 
Benthic Assemblage 3 position . With respect to 
the dominance of Dalmanel/a, the Hirnantia 
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Fig. 7. Percentage of the components of the Hir nantia fauna in Yanzikou, Liangfengya, Datian ha and Ludiping. 
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fauna mentioned above is comparable to the 
Caradoc Dalmanella Community of the south
ern Berwyns in North Wales (Pickerill & 
Brenchley 1979). The latter has been also assig
ned to Ben thic Assemblage 3. 

In a northerly direction towards Shuanghe, 
at the locality Changning in south-western Si
chuan, situated in the central part of the ba
sin (Fig . 5), there occurs a strongly diversified 
Hirnantia fauna which consists of 2 1  taxa 
associated with Dalmanitina, Platycoryphe and 
Leonaspis. Here the Hirnantia fauna includes 
not only the common representatives of the ty
pical Hirnantia fauna (such as Dalmanella, Hir
nan tia, Kinnella, Cliftonia, Paromalomena, 
Aphanomena, Plectothyrella and Hindella), but 
also such genera as Toxorthis, Comatopoma, 
Trucizetina, Horderleyella, Draborthis, Triple
sia, Dorytreta, Sphenotreta, Philhedra, Phil
hedrella, Paracraniops, and A can thocrania 
which are very rare or absent in the typical 
Hirnantia fauna. Within this fauna there are 
four very abundant genera:Hirnantia, Kinnella, 
Aphanomena and Paramala mena. However, 
Dalmanella, Plectothyrella and Hindella are 
rare, usually making up only 1--4% of the 
whole fauna, or absent . 

It appears that this highly diversified Hir
nan tia fauna may have lived in a deeper water 
environment than that of the strict Hirnantia 
fauna and may occupy a position about that of 
low Benthic Assemblage 3. 

Evidently, the strict or typical low di versity 
Hirnantia fauna lived in more restricted condi
tions (compared to the highly diversified Hir
nan tia fauna) but also reached a wider distri: 
bution . It is possible that the Late Ordovician 
glaciation lowered sea levels (Sheehan 1973) 
and decreased broad shallow water environ
ments during that time . 

Climatic significance of the 
Hirnantia fauna 

The occurrence- of continental glaciation cen
tered in North Africa during the Late Ordovi
cian has been documented by Beuf et al. 
(1971 ), Bennacef et al. (1971 ), Fairbridge 
(1971), Berry & Boucot (1973) and others . 
Evidence of penglacial deposits has been ob
tained not only from Morocco, Mauritania, Ma
li, Chad, Ethiopia, Niger and Sierra-Leone, but 
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also from South Africa, the Amazon Basin of 
Brazil, Argentina, Peru, Bolivia and southern 
Spain.  Possible later Ordovician glacio-marine 
deposits also occur in the Arrnoncan Massif 
(Normandy) of France (Dore & Legall 1972). 
Based on the discovery of a Hirnantia fauna 
in the Upper 2nd Bani Formation, a detrital 
deposit of glacial origin, in the central Anti
Atlas of Morocco (Havlicek 1971; Destombes 
1971), it has been concluded that the maxi
mum glaciation was reached at the end of the 
late Ashgill (Destombes 1976). Havlicek (1976) 
pointed out that the distinctive features of the 
Hirnantia fauna in the Kosov Beds were pre 
surnably a reflection of the very cool climate, 
whose influence can be traced all over the Me
diterranean Province . Sheehan (1975) and Shee
han & Lesperance (1978, 1979) postulated that 
the development of glaciers was accompanied 
by the expansion of a cold water fauna which 
originated in the high latitudinat Mediterra
neau Province . Thus they considered that the 
Hirnantia fauna was composed largely of Me 
diterranean Province genera and was part of 
a relatively cold water province . As Cocks & 
Price (1975) suggested, however, the extent to 
which the Himantia fauna is a direct reflection 
of cold water condition is as yet uncertain . 

Recently, the distribution of the Himantia 
fauna has been shown to be much wider than 
previously assumed .  In addition to Morocco 
and Libya, where both the Hirnantia fauna and 
Late Ordovician glacial deposi ts occur, this bra
chiopod fauna is known not only in Europe and 
North America, but also in vast regions of Asia 
including most of southern China (from Xizang 
(Tibet) on the west to Anhui on the east), Bur
ma, Kazakhstan and Kolyma. In these regions 
no late Ordovician deposits of glacial origin 
have been encountered so far . It is evident that 
most of these regions were far from the occur
rences of the late Ashgill continental glacia
tion . On palaeomagnetic evidence the Ordovi
cian south pole was in northwest Africa (McEl
hinny & Luck 1970; Whittington & Hughes 
1972). Regions with the Hi mantia fauna in 
Asia, northern Europe and North America were 
situated much doser to the palaeoequator than 
to the pole during that time.  Southern China, 
Kazakhstan and Kolyma may have been within 
the temperate zone, or even subtropical zone, 
according to palaeomagnetic data or other evi-



dence (Morel & Irving 1978; Scotese et al. 
1979; Seslavi nsky 1979). It is als o c! ear t hat 
t he distribution of t he Himantia fau na might 
not be restricte d to on e hemisp here . The fauna 
was apparently distribute d far beyon d t he area 
of influence of t he late Or davieian glaciation , 
inta temperate an d even subtropic elirnatic 
belts . 

A muc h more diverse Himantia fauna t han 
the typical one has been observe d in Bo he 
mia , Västergötlan d, Yunnan , Sic huan an d Hu 
bei . Here it is generally campose d of 13 to 20 
brac hiapa d ta xa with a diversity greater than 
one woul d expect if it were a col d water fauna 
of t he type describe d from t he Malvinoka ffric 
Realm in t he Silurian an d Devonian (Boucot et 
al. 1969; Boucot 1975). As yet no hi ghly diver 
sifie d  Himantia fauna has been foun d in the 
col d water regions of North Africa an d neigh
b ouring areas .  

A typical Himantia fauna comprising Dalma
nel/a testudinaria, Aphanomena sp . ,  Coolinia 
sp . ,  Plectothyrella crassicosta, Dorytreta n .  sp . ,  
an d Hindella crassa incipiens, associate d wit h 
Dalmanitina, has been foun d to occur in a 
1.5 m t hick argillaceous limestone in Yanzi 
kou , Bijie in nort h-western Guizhou , sout h
western C hina (Rang 1979). lt is associate d 
with many solitary corals , suc h as Brachyelas
ma, Streptelasma, Grewingkia, Borealasma, 
Crassilasma, Siphonoplasma, Pycnactics, Param
plexoides, Singkiangolasma, Lambeophyllum, 
an d Kenophyllum ( Ho 1980). Rugose corals ,  
in part t he same genera , also occur in t he Bo 
renshult fauna in Östergötlan d, Swe den ,  w here 
t here are also same elements of t he Himantia 
fauna. A similar rugose coral fauna wit h  same 
associate d tabulate s ,  suc h as Palaeofavosites, 
Schedohalysites an d Propora, is known from 
an argillaceous limestone of the Kuanyinc hiao 
be ds in Leijiatu n, S hi qian in nort h-eastern Guiz 
hou (Yang Sheng-wu , pers . comm . 1982). T he 
abun dance of earals of sout hern C hina see rus 
to east doubt on the view t hat t his Himantia 
fauna live d exclusively in a c ol d w at er regim e .  

Of special interest is the occurrence of t he 
Hirnantia fauna in bioclastic , argillaceous Iime 
stones an d bituminous limestone in many loca 
lities in sout h-weste rn C hina (Rang 1979). T he 
intima te association of t he Himan tia fauna wit h  
t he uppe r part o f  t he C hair o f  Kil dare reef 
limestone at Kil dare , Irelan d an d with oolitic 

Iimestones in t he Hirnant be ds at Aber Hirnant ,  
Nort h Wales is also known (Wright 1968). The 
presence of oolite in dicates t hat t he limestone 
was deposite d in s hallow water at an e stimate d 
water temperature of at !east 25 to 27°C (Jaa 
nusson 1973). Moreover ,  Bahaman-type se di 
ments (Beales 1958; Bathurst 1971; Jaanusson 
1973), such as peloi ds an d ooi ds ,  occur in t he 
Dalman tina Be ds in V ästergötlan d (St ridsberg 
1980) tagether wit h  the hig hly diversi fie d  Hir
nan tia fauna (Bergström 1968). Mo dern 
bahamitic se diments have been describe d by 
Neweli et al. ( 1960) an d Pur dy (1963). There 
fore , t he author consi ders i t mo re Iikely t hat 
the Hirnantia fauna di d not necessarily live on 
ly in col d water .  It probably exten de d  inta the 
temperate an d even subtropical zones during 
t he latest Ordovician ,  alt hough these zones 
woul d have b een influence d in directly by t he 
glacial events , accompanie d by a significant 
eustatic lowering of sea-leve! (Sheehan 1973) 
an d a cooling of t he oceans (Jaanusson 1979). 

The above discussion see rus to suggest t hat 
t he ecologic tolerances of t he main elements 
of t he Hirnantia fauna ,  suc h as Hirnantia, Kin
nella, Paromalomena, Eostropheodonta an d 
Plectothyrella, were muc h broa der t han pre 
viously implie d. Other members of t he fau 
na ,  suc h as Dalmanella, Aphanomena, Clifto
nia, Leptaena an d Leptaenopoma may have 
expan de d  to t he regions near t he e quator asso 
ciate d wit h  Dolerorthis, Brevilamnulella, Steger
hynchus, Eospirigerina an d Dictyonella, whic h 
are almost absent in t he typical Hirnantia fau 
na .  lnterestingly , an ap vroximately contem 
poraneous Holorhynchus brac hiapa d fauna is 
locate d imme diately to t he nort h of t he known 
limits of t he Hirnantia fauna in Eurasia . lt is 
possible t hat t he Holorhynchus fau na live d in 
a warmer water environme nt t han t he Himan
tia fauna , alt hough in central Swe den ,  t he two 
are mixe d (Jaanusson , per .  comm. 1978). 
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