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PREFACE. 

JN issuing this Popular Guide to the Palreontolo-
gicaF Gallery, it is hoped that it will prove of 

some use to the visitor, for although the collections 
contained in the Gallery are not yet completely 
arranged in detail, they are approximately in the 
order which they will occupy after the detailed 
arrangement is perfected, at least for a long time to 
come. 

As regards the general biological series, the 
arrangement of the plant remains is based upon 
Prof. Schimper's system in the recent Hand-book 
of Palreontology 2 and in his 'l1raite de Paleonto­
logie vegetale, 1869-1874. 

The animal collection is in general arranged 
according to the system in the last edition of 
Nicholson's Manual of Palreontology, 1879; but 
besides this other works have been used, as Milne 
Edwards' and Haimes' works on "palreozoic corals," 
and the Monograph of the British fossil corals; 
Zittel's Hand-book of Palreontology, part Echino .. 
dermata and Brachiopoda; the Catalogue of Echino­
dermata in the Museum of the Geological Survey of 
India, published 1865 ; Barrande's Silurian system, 
part Trilobita ; Prof. Oppel's Palreontologische 
Mittheilungen, for macrurous crustacea from Solen­
hofen; Wood ward's Manual of Mollusca; Quen .. 
sted's Petrefactenkunde, 2nd edition; S. A. Miller's 

1 IlaA.1X1os {Gr. paln.ios)=ohl, ancient, c1v-6nos (Gr. on-ontos), the 
being, i. e., remains of plants and animals, wbich nre contu.ined in the strntiL 
composing our earth's crust. 

• H1rndbuch der Palroontologie; by Zittel and Schimper, Vol. 11, 1879-
1880. 
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Catalogue of American Palreozoic Fossils, 1877 ; 
R. Etheridge's Calalogue of Australian Fossils, 
1878; Catalogue of Cephalopoda in the Museum 
of the Geological Survey of India, published 1866 ; 
Owen's Extinct Birds of New Zealand, 1878. I 
have not yet had sufficient leisure to arrange the 
Spongida according to Prof. Zittel's recent works 
on this difficult order. 

The Indian fossils are arranged according to 
the Manual of Geology of India, 1879, and accord­
ing to the papers contained in the Palreontologia 
Indica. 

As it is the intention in this Guide to give only 
a general idea of the classes, orders, and families of 
the fossils in the collection without entering into 
the details of minute division and classification of 
the genera and species, it is hoped it will be looked 
at from this point of view. 

OTTOKAR FEIS'l'MANTEL, M.D. 

Calcnlta, April 1881. 



POPULAR GUIDE 

to the 

Geo!ogz"cal Collections of the Indian Museum, 
Calcutta. 

No. 4.-PAL..EONTOLOGICAL COLLECTIONS, by 
0. FEISTMANTEL, M.D., 

Palaontotogist, Geological Surve!I of India. 

The palreontological collections, except the main series, 
of the tertiary vertebrate animals,1 are placed in the upper' 
northern gallery. 

There are two collections in this gallery :-
(a) A general collection of fossil plants and animalii 

arranged biologically ; aud 
(b) A collection of Indian fossils, arranged strati­

graphically. 

A.-THE GENERAL BIOLOGICAL SERIES. 

This collection is placed in the large upright cases running 
along both side-walls of the gallery and numbered 1 to 50; 
the numbering {No. I case) begins at the west eud of the 
south side of the gallery. 

'fhe fossils of all formations combined are arranged in 
these cases in ascending biological order, from the lowest to 
the highest, through all classes, orders, families, &c., of the 
vegetable and animal kingdoms ; so far the classification is 
now carried out. 

1 This collection will be found in the western gallery on the lower 11.oor 
to the left (north) of the chief entr .. nce to the Museum, and 11 guide to it; 
w.is written by :\lr, Lydekker. 

A 
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The further detailed arrangement will exhibit the species 
of each genus in stratigraphical order, i .e., placed according 
to the formations in which they are known to occur, pro­
ceeding from the lowest to the highest. 

Within several classes this arrangement has already been 
effeoted ; but others, such as the Brachiopoda, Lamettibran­
cltiata and Gasteropoda, await still this detailed grouping of 
the species. It is a tedious operation and cannot be accom­
plished for some time. 

CaHes. Each wall case contains five shelves. The uppermost shelf 
with a horizontal board, at present mostly empty, is used for 
duplicate specimens of the general collection, or for occasional 
large specimens. It will not be taken into consideration in 
the present description. 

The next four shelves with inclined boards are distin­
guished in descending order, as I, 2, 3, and 4. 

Labels. The seveml biological groups are distinguished in order of 
magnitude or rank by labels printed in different sizes of 
type. 

The labels in largest type, placed outside the cases at the 
top, indicate the largest division, that of a sub-kingdom or 
branch.1 

The next smaller type indicates the classes, the next one 
the orders, and a fourth one the families. 

These three last-named labels are placed within the case, 
and are fixed on the margin of the respective shelves. 

To illustrate this take the following instances :-

(a) .-Amongst the plants-
Gymnosperms is a sub-kingdom. 
Conifer(IJ is a class . 
..J.bietace(IJ is an order. 
Walchie(IJ or Voltzie(IJ is a family. 

(b) .-Amongst the animals five groups had to be distin­
guished, as between the sub-kingdom and the class 
in several instances another name, that of a division, 
had to be intercalated. As an instance may be men­
tioned-

Annulosa represents a sub-kingdom. 
Arthropoda a division. 
Crustacea a class. 

1 It was not thought necessary to. distinguish the Jnrg�st dirision R1· 
" pllllltll" 11nd "uniwa.ls." 
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Deeapoda an order. 
Macrura or Brachyura a family. 

The names of genera are at present on written labels on 
each shelf, but ultimately they also will be printed and fixed 
in small stands. 

!.-GENERAL COLLECTION OJ FOSSIL PLA.NTS. 

This collection is contained in the wall cases No. 1 to 
No. 12, beginning at the west end on the south side to the 
left of the entrance from the corridor. 

THALLOPHYTA 1-Al!Jm. 

Representatives of the lowest class of plants-the Thallo. Cu.se 1, 
plt!Jta. They compnse the Atgm (including Oharacem)s and �1;;�.1• 
Fungi4 (including .Liehenes5). The former only are here 
represented. The seaweed family now living is very 
numerous. In the fossil state it is poorly repres�nted, and 
generally in badly preserved specimens. In certaiin marly 
shales of the Alps and Carpathian mountains (Flysh and 
Vienna sandstone) certain forms of seaweeds are, however, 
very numerous and constant ; the best known are Ohondrite11 
targioni, Bgt., and Ohondr. intt-icatus, F. 0. There are 
several specimens on this shelf. 

On the same shelf there are also a few representatives of 
the Cli.aracem, a sub-division of the seaweed family. 

PTERIDOPHYTA. -Equisetacem. 7 

On the next shelf we find the beginning of a new sub­
kingdom of plants, that of the Pteridophyta, which includes 
the l!quisetace(JJ, Filices,s .L9copodiacem,9 and some other ex­
tinct orders. 

The Equisetacece, which in present times are represented by Ca•tr 1, 
the herbaceous "horsetails,'' were in geological times more t';.;.�ia"""'· 
numerous and various, of larger dimensions and represented 4•terophytt•1•"'· 

by several orders. 

1 ®aiV.os (thallos)=a frond; �uro11 (phyton)=a plnnt. 
2 Senweed family. 
3 Culled so from the genus Oka1'a. 
4 Mushroom family. 
5 The Lichen family. 
� ITr�p•> (Gr. pteris)=a fern ; <tuT�Y (Gr. phyton) =a plant. 
7 Horse-tail family. 
B Fern family. 
9 Club.moss family .  
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On this shelf there are of the order Equisefacea at first a few 
11pecimens of Equiset um (true horse-tail). Next to this genus 
is Pltyltotheca,1 which has, like Equisetum, the leaflets joined 
to a.sheath. It has an interesting geological range, from 
carboniferous in Australia through several other formations, 
to jurassic in Siberia, Europe, &c. 

Several specimens from Australia are exhibited from the 
Newcastle beds. 

To the Eqnisetacea also belongs the genus _Schizoneura,� 
the leaves of which were at first joined to a sheath, but split 
during the growth of the plant into two or more portions or 
into the leaflets. It is a genus which occurs in Europe in 
triassic and rhretic rocks. In India it is very numerous (at 
least loc!'tlly) in the coal measures, especially in the higher 
portion. No specimens are exhibited here, as no foreign ex­
amples are at hand ; those from India will be found elsewhere. 

l!ue 1, On the same shelf the order .11.stero.,hylliteas comes ii!, ShelTOB 3 and 4. .L' 
A1wophylU1eai, with the genera AsterophyUites, Annularia,4 and Spheno-

phyUum ;& the former two are paheozoic only ; the third is 
also chiefly pal:;eozoic, but has also a representative, Trizygia, 
(leaflets arranged in three pairs), in the Indian coal-beds. 
There are also some specimens of fructification, which were 
described as Yollcmannia,6 Bruckmannia,7 &c., and which belong 

Case!, 
Calama..U.ai. 

to the A.sterophyllitece. 
In this case the visit-Or will find (on all four shelves) speci-

mens of articulated stems, ribbed and lined on the surface. 
They are known by the name of Calamites, Suck.,8 and are 
placed in the order Calamariece, which, however, also belongs 
to the Eqztisetacea. 

They are most numerous in carboniferous rocks, in which 
"' period they attained great dimensions and contributed largely 

to the formation of the coal seams. 

1 <l>u>..>..ov (Gr. phyllon)=a leaf; 3�"'1 (Gr. theke)=a sheath. 
� l":xf�C1J;:;:to split; veupov= the vein (nerve). When Prof. Schimper 

fint established this genus he thought that the sheaths split along the 
veins; hence the name. This was, however, found later by Prof. Schimper 
himself to be erroneous, the splitting taking place along the sutural lines. 
The name, therefore, is not quite appropriate. 

a" Acn�g (aster) =a star; <Pu>..>..ov (phyllon) =a leaf. 
4 Annulu11=a ring, referring to the arrangement of leaves, 
• �<P�v (sphen)=a wedge; �u>.>.ov-n. leaf, 
6 & 1. From proper names. 
8 Calamus=n. cRne. 
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PTERIDOPHYTA.-P'ilices. 

The fern family displays in the present day a great nnmber Cases s-e. 
and variety of forms as regards the size of individuals, 
form of leaves and manner of frnctification. 

Ferns are equally numerous in geological times, espe­
cially in the carboniferous period. 

Only those ferns which are found with the fructification 
can, with some certainty, be classed with orders of recent 
ferns, while those in which the fructification is unknown 
(or known imperfectly) have to be classed in separate orders. 
The ferns in our collection have been arranged according to 
this distinction, and those of which the systematical place, 
with regard to living ferns, is known certainly or approxi­
mately, are placed first. 

They are, however, not many. The Gleicheniaeece of the case s, 
recent flora, the typical genus of which family is Gleichmia, S6h1e�fke2• • 

• • • • eic nicem. 
which also Is found m the fossil state, are represented by a Schizaacere. ' 

f h ]) "d h' h k f Maraltiace<B• 
specimen o t e genus t :;;mosarus, t it erto nown rom c11atkeacelE. 
cretaceous rocks only. 

Next to J)idymosarus is Lygodium,2 as representative 
of the family SehizfJJacece; it is a recent genus and found 
fossil in cretaceous aud tertiary rocks. 

Several forms, which were formerly placed with the 
Tcenitopteridea, are now classed (by Prof. Schimper) with 
the Marattiacece; the type genus, Marattia,3 is represented 
in our collection by several specimens, and is found in rhretic 
and liassic beds of Europe ; it is also a living genus. 

With the JJiarattiacece are also placed by Prof. Schitnper 
a number of fructificating ferns of the coal period, which 
he classes under the head Angiopecopteridece. The genus 
Oligocarpia4 represents in our collection this family. 

The next family represented is that of the Cyatheacete. 
Here we have the genus Cyathea itself, which comprises 
certain fossil ferns from the coal-basin of Kusnezk (jurassic) 
in the Altai mountains of Siberia. 

Adjoining this are representatives of the family Poly­
podiacem (so called from the genus Polypodium); first a 

1 �faup.o; (Gr. didymos) = double; <Twpo; (Gr. soros)=a heap, refer· 
ring to the arrangement of the fruit heaps (sori or sporan9ia) in the leaflets. 

2 Auy&ia11; (lygodes)=like a willow-twig. 
3 Marattia=a living genus. 
4 'O>.fyo; (Gr. oligos)=few; "H.CXf7rO) (Gr. karpos) =fruit. 
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tertiary Pteris ;  then several specimens 0£ Asplenium. This 
comprises most of those mesozoic forms which were placed 
with Alethopteris,1 and which latter were joined to the " group 
of Alethopteris whitbyensis, Gopp ;" in this sense Asplenium, 
as fossil, would commence in the rhmtic formation. 

These are all the representatives of recent families, and 
the forms following are of uncertain systematical position. 

��:�.3:. 2 and s. At first we find the Splienopteridem (shelf 2) with the 
BpkeTU>pteride"'· type genus Sphenopter is,2 Bgt. This genus is especially 

palmozoic and has been divided into several sub-genera, ac­
cording to the shape and segments of the pinnm. In our 
collection there are forms from carboniferous and permian 
rocks, and from the Australian Newcastle beds (on shelf 
3). With the Splienopteridem is also placed the interest­
ing genus Rhacopteris,a Schimp., which is a palmozoic fern, 
occurring in lower (Culm) and upper carboniferous rocks of 
Europe, and lower coal measures of New South Wales, from 
where I have first described several species of this genus. 

���T.�. 3 and 14• Next to Rhacopteris is the genus Patmopteris 4 as the 
PaltZopteridea:, type of the Palmopte1·irltre,' which, as the name implies, are 

all ancient forms. The best known species is P. hibernica 6 
from the old-red in Ireland. These forms were formerly 
classed by Schimper with the following family (the Neurop­
terirlem) , but are now made the types of a separate family. 

In the middle of the lowest shelf we find representatives 
of the Neuropteride<E with Neuropteris,6 which is a palmozoic 
genus, being most numerous in carboniferous rocks. But 
there is a representative of the palmozoic genus in the 
European trias, which has a single-pinnate leaf, and which 
was distinguished by Prof. Schimper by the name of Neurop­
teridium. (Analogous forms will be mentioned in the Indian 
portion of the collections from the Karharbari beds.) 

����r1. A sub-family of the Newropteridem is that of the Dictyo'-
lVeuropteridefl', neuropteridem, represented by the pal:eozoic lJictyopteris.7 

1 'A>-.�9!)> (Gr. alethes) =true; 7rTEfl> (Gr. pteris)=fern. 
2 �c:jl�v (Gr. sphen)=wedge ; 7rTEfl> (referring to the wedge-shaped 

form of the last segments of the frond).  
3 'Paxo> (Gr. rhakos)=a rug; 7rTep1>, referring to the ruggy ap· 

pearance o:f the pinnulm. 
4 IlaAatlO> (Gr. palaios)=ancicnt. 
5 =Irish. 
6 Neupov (Gr. neuron)=a vein. 
1 �IKTUOV (Gr. <.liktyon)=n net (the net fern). 
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Cardiopteris, 1 also paloooz•)ic, IS here placed with the 
Neuropteridem. 

The family Odontopterirlem concludes shelf 4 of case 3. ���1 :: 
'Ihe type genus is Odontopteris,2 a palooozoic genus, mostly Odontoptei·i<ie(J!. 

carboniferous. 
Formerly the genus Thinnfeldia 3 used to be classed eit.her case 4, 

with the Neuropteridem or Odontoptei·idem ; but at present �!1!�teridete. 
it is placed in a separate family, the Lomatopferidea, and 
s.pecimens of it are placed in the beginning of shelf 2, case 4. 

In this same shelf we also find the beginning of the Case 4, 
1 · f '} p t 'd h • h • l d • Shelves 2, 3, 4. arge amI y ecop erz em, w IC me u es various genera, :Pecopteride<B. 
the. type genus Pecopteris� oc?upying the rest of shelf 2, the 
entue shelf 3, and the begmmng of shelf 4. 

On the same shelf (4) there are other genera of Pecopte­
ridece, all mesozoic. 

In the next case also representatives of Pecopterirlem case 5, 
t · d th Al th t • b • • 11 Shelves 2, 3, •. are con ame , e genus LJ. e op ,erts erng espccia y con- Pecvpteride(J!, 

spicuous, mostly of the paheozoie epoch. The mesozoic forms 
of Alethopteris were already mentioned with Asplenium. 

In a sub-family of the Pecopteridece is now placed the 
genus Callipteri1,5 of the permian period, and which formerly 
used to be classed with the Odontopteridem, and also with 
the Neuropteridem. Representatives of it are found on the 
lowest shelf (4) at the beginning. 

Next follow two specimens of the Tmniopteridem repre- Ca•e 5, 
senting two genera 1'ceniopteris 6 and Oleandridium.7 The ���l;ieridel%, 
'l'ceniopteridece are ribbon-like ferns of various sizes, with a 
distinct mid-rib and with straight, single, or dichotomous 
secondary veins. (Many more representatives of this family 
will be found in the Indian portion of the collections from the 
Rajmahal group of rocks.) 

In the same shelf we find an interesting group of forms, Case 5, 
ihat of the Glossopteridem.8 Prof. Schimper classed them ��);o�;.niopteri­
recently as a sub.family of the 1'amiopteridece. The only t::i.Z:(J!�1mop· 

genus is the famous Glossopteris, :Bgt., so numerous in the 

1 K�pi1a (Gr. kardia)=thc heart (referring to the heart-1h11ped leaves). 
2 'OoouG (Gr. odus)=a tooth. 
� From a proper name. 
4 TieKw (Gr. pcko)=to comb; 7l'Tep1G (ptcris)=a fern. 
5 K�>.>.oG (Gr. kallos) =beauty. 

6 Ta1v{a (Gr. taenia) =111·ibbon. 

7 Oleandru=a living fern. 
a r>.wo-o-a (Gr. glossa) =tongue; 7l'Tep1� (rcfcl'l'ing to form of the leaf). 
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Australian coal measures and in the lower portion 0£ the 
India!). Gondwana system ; and occurring also in South Africa; 
it is also known from the Upper Gond wanas in India, so that 
it has a known range from lower carboniferous (Australia) into 
jurassic (India) . It has leaves of various sizes and shapes 
with a distinct mid-rib, and the secondary veins running out 
at various angles and anastomosing, forming areola;, of various 
sizes and shapes. 

The family Dictyopteridece,1 with which Glossopteri1 was 
formerly classed, has its representatives in the next case, on 
shelf 2 and in the beginning of shelf 3. 

The most characteristic forms of this family are met 
with in mesozoic rocks, and especially in rhretic and liassic 
beds of Europe. 

Of special interest is Sagenopteris,2 a fern with a fin­
gered leaf, the single leaflets showing only an indication of 
a mid-rib at the base and having the rest of the venation 
areolated. 

On the same (t.hird) shelf there are also one or two 
specimens of a peculiar (palreozoic) genus, known as 8chizo­
p teris,3 Bgt., or Rhacopliytlum, 4 Scbimp. The true nature is 
not always quite clear ; some of them are leaflets, pinnce 
adventilice, developed at the base of the pinnre in certain 
ferns, and find then their analogy in similar forms on recent 
ferns. 

The lowest shelf contains specimens of stems and rhizomes 
of fossil ferns. Some of the former are familiar under the 
name Psa1·onius ;5 the best preserved specimens are in silici­
ous rock of the permian formation, and when polished they 
show prettily the structure of the stem. Several specimens 
are exhibited. '!'hey are known from carboniferous and 
permian rocks. 

Of rhizomes (underground stems of fern) several speci­
mens from the German "Brown coal formation" (miocene) are 
exhibited. 

1 �(xruov (Gr. diktyon) =a net. 
2 �ay�v!) (G1'. sagene) =a net. 
3 �xH;w (schizo) =to split, lacemte. 
4 'Paxo> (Gr. rbakos)=a rug; 4iu>..>..ov (Gr. phyllon)=leaf. 
• 'l'apo> (Gr. psaros) =speckled, variegated, referring to the 1pccklcd 

"PPCaraucc when polished. 
-
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P1'EltlDOPIIYTA.-L'/Jcopodiacem.1 

With case No. 7 another important class of the Pteri{lopli!Jfo, Caso 1. 
begins, that of the Lycopocliacea. It is especially important, 
as two of its orders, which are extinct now, contributed largely 
<luring the carboniferous period to the formation of that 
valuable fuel, coal (Eurnpe and America). 

In the p1·esent flora this class is �·epresented by .some ��17�. 
dwarfish forms only, such as Lycopocliea,2 and Selagznea,3 Lyeor!'tlieai. 
representatives of which are also found in the fossil flora in &lagine1a. 

various format.ions; several specimens are exhibited in the first 
half of Lhe second shelf.4 

But in the fossil flora we find oth�r much larger represent- Case7, 
atives of this class, the J,epidodemlrea,5 which attained the ����:�il.:a�·�"'· 
size of large trees. 

They occur especially in carboniferous rocks. Their trunks 
are covered with scars arranged in spiral lines, but generally 
ouly portions of their bark lie in the shales accompanying the 
coal, or in the coal itself. The scars ai·e impressions left by 
the base of the fallen leaves and show various fonns. Cyclo­
stigma ,6 Haught., which is anothe1· genus of the Lycopodiacem, 
is a plant which was found at Kiltorkan, in Ireland, in Bear­
Islancl and in New South Wales on about the same geoiogical 
horizon . There are several other forms, not represented in 
our collections. 

'fhe other important order also placed with the Lycopodi- �f"�r\ 
acta is that of the Sigillariece,7 which was most abundant in Si��ztar°;.m. 
the carboniferous epoch (Europe and America), and which 
contributed as largely to the formation of coal as the Lyco­
podiacece di<l. 

The bark is also covered with the leafscars, but they are 
further apart from each other and are arranged generally 
iu vertical columns. 

· 

The Sigillariea also attained a gr<:at height. On the 
same shelf we find some other stems of a root-like appearance, 
covered with small circular scars, armuged in spiral lines; 

1 Club-moss family. 
2 Lycopodium= tlw 'club-moss. 
3 Selago =another kind of club-moss, 
'The first shelf contains largo specimens. 
"Amls (=loo,) =nscalc; o�vopov (Gi-. llcmlron)=a trco. 
6 KuxA.os (Gr. kyklo1) =a circle; rrrly(J-rx (Gr.sLigma)=nmark. 

Si9illmn-=ascal; frorn the seal-like scars ou the em-face of the ba1k. 

B 
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1hclf I. 

Shelves 2, 3, 
OycadeaceaJ, 

10 

they are commonly known as lJtigmaria,1 Ilgt., which by a 
number of authors are considered as roots of Sigillaria, while 
others again see in them roots of Lepidodenrlrece, and others 
again consider them still as a peculiar group. 

The first she!£ of case 8 contains large specimens, some of 
which are still of Sigiltariece. 

G YMNOSPERM./E, 2 - Cycadeacece. 3 

With the next shelf a new sub-kingdom begins, that of 
the Gymnospermr.e, which comprises two classes, the Cycadeacece 
nnd Confferce. '4. 

The former we find on shelves 2 and 3, chiefly represent­
ed by the order. of Zamiece. 5 Most of the genera nre especially 
of mesozoic times, where they were much more numerous 
than in present days. 'l'he best known and most numerous 
amongst the fossil Zamiece is the genus Pterophyllum, 6 Ilgt., 
and Otozamites,1 Ilraun, the former of which reaches from 
permian to cretaceous times, while the latter belongs to 
the rhretic and jurassic formations. Specimens of both are 
exhibited. 

In India, in the upper portion of the Gondwana system, 
Zamiea are also numerous, and especially one genus known 
as Ptilophyltum,8 Morr., is very characteristic : numerous 
specimens of it will be found in the local collection. 

With the Cycadeacea (Zamiece) we find also the genus 
JVilsonia,9 Egt., which for a time was classed with the ferns : 
it chiefly occurs in rhretic beds in Europe. I have also 
placed with the same class certain fossil leaves which formerly 
were included in the order Noggerathiece.10 This latter has, 
however, been recently found to contain very heterogeneous 
plants ; some of its constituents belong to ferns, others to 
Coniferce and others to Cycadeacece. With this latter are 
placed certain oblongly spatulate leaves found in Australia, 

1 �Tlyp.a=o. mo.rk. 
2 rup.vo> (Gr. gymnos) = no.kcd; rndpp.a (Gr, spcrina) = the iced. 
3 The Cycad family. 
1 Oonus=the conc ;fero=to bear, 
• Zamia =ll living plant. 
c. Urepov (Gr. ptcron)=a feather; </lu>.>.oy (Gr. phyllon) =a leaf. 
7 Oo,, G1To> (Gr. us-otos)=tho c11r, and Z<1mites (fossil Zami11). 
a IIn>.ov (Gr. plilon)=a feather; 4:u>.l\oy (Gr. phyllon)=lcaf. 
" l�rom 11 proper name. 

io From n proper nnme. 
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India and Siberia, which were at first al,;o described as 
Niiggerathia> lmt recently were separated from this genus by 
distinct names. The Australian an<l. Indian forms I distin­
guished with the name of NiJggerathiopsis; 1 for the Siberian 
forms (from the Altai, &c.) the generic name Rhiptozamites,2 
was established by Prof. Schmalhausen iu Kiew : they appear, 
however, to be very closely allied. 

Several specimens from Australia and one from Siberia are 
exhibited. 

The carboniferous genus Cordaites,3 Stbg., is also left 
with the CycadMcece, although it very possibly belongs to the 
Coniferce. 

GYMNOSPERM..E.-Conifera. 
With shelf 4, case 8, the other class of the Gymnosperma Case 6,Shctr'i 

b • d h l b h 1 N 9 
and Case I), 

egrns, an t ey occupy a so t e w o e next case, o. . Oonifera., 
Remains of Coniferce are found with certainty already iu 

carboniferous rocks, and they may be said to range through all 
formations up to present times. 

In older geological times they appear to have occupied 
rather a subordinate position amongst the other plants, but 
still we find characteristic forms for most of them, as fo1· 
instance Walchia,4 Bgt., for the permian ; T'ottzia,s Bgt., 
for lower triassic ; Palissya,6 End!., for rhmtic, &c. 

Their greatest development is attained in newer geologi­
cal times (tertia1'Y-miocene) when they appeai· to have coll­
tributed largely to the deposition of another kind of import­
ant fuel in Europe called brown-coal . Sometimes big stems 
are found with their wooden structure completely preserved 
so that they can easily be sawn and cut, and this wood 
will even take good polish . Roots and branches are also 
found. 

Many specimens are exhibited in the lowest shelf of 
case 9. 

In the fir:st shelf
. 
of case 10 we find s?me large speri- ����/�'. 

mens of Con?ferce ; m the next case begms the last sub­
kingdom of plants, that of the Angiospennce,7 which corn· 
prises two large classes, Monocotyledones and JJicotyledones. 

Noggerathia; and rft15, appearance. 

� 'Pf?rTC1J, to cast off (the leaves) and Zamitea, 

3 }'rom a proper name. 
4, 6, 6 Taken from proper names. 
7 'Ayy:lov (angion)=any small vessel; IT?rEP/J.Ct. =the 1eeu, the see ls 

of these plauts beiug enclosed into n seed vessel or perbnrp. 
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ANG rosrrmM 1F.. -Monocol!Jlerlones. 

Case. 10, The first of these is that of the Monorotyledonea 1 which llhe1r 2. • h l' . fl . 1 ,. ·1 ( h' h I Munocotyledonei, in t e ivmg ora compnscs t ie grass i:irn1 y to w IC a so 

Case 10, 
Shclf2. 
Palm<ice�. 

Cnse 10, 
8hclvce 3, 4. 
Cases ll-12, 
Dicotyledones. 

the bamboo and sugar-cane belong) , the lily family, the 
ginger family, the cane family, orchiJ family, the palms and 
others. 

In the fossil flora the Palmaeece only are of some im­
portance ; they are, with certainty, known from the cretaceous 
and tertiary formations only ; from the latter several frag­
ments of palm-leaves (resembling those of the living fan. 
palm) are exhibited in shelf 2, case 10. 

ANGIOSPERMlE.-IJicotyledones. 2 

The second large class of Ll.ngiospermce is that of the Dico­
tylcdones, which comprise all the leaf-trees of our forests anJ 
most of our flowering plants. 

Amongst the fossil plants the reprnsentatives of this 
order appear first in the chalk formation; anJ were very 
numerous in the tertiary epoch when they contributed con­
siderably to the deposition of the thick scams of the brown 
coal. We meet mostly wi.th the leaves of the trees of that 
1Jeriod, some of them wonderfully well preserved, with all 
the minute details of the venation. Seeds and nuts are also 
frequently met with. 

Many representatives of this class are exhibited ; amongst 
these I especially mention the genus Crerlneria 3 (case 11, shelf 
3) as the best ai1d old.est known cretaceous leaves, and the 
various leaves of Acet, · the maple tree (case 11, shelf 4 ;  
case 12, shelf 2), some of them very nicely preserved. 

At the cud of casr. 1 2  numerous seeds and nuts are laid 
out. 

Il.-G1rnERAL COLLECTION OF ANIMAL FOSSILS. 

This portion of the general collection is contained in 
cases 13-5 0. It begins again with the lowest organisms .• 
the Protozoa. 

1 Movo,-=ono; KOTUA!)OWV=sccd-lcaf. 

2 �l ,- (Gr. dis)=twicc; anll kotyledon. 
3 From a proper name (Crcdncr). 
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PitoTOZOA. 1- Rhizoporla.� 
The first sl1e1f of ease 13 contains the Leginning of the Co•e 13, 

class of llhizoporla, commencing with the .Foraminifera.3 ��;:�,:,�r,,l;.��a. 
The little shells of these, to a great extent microscopically 
small animals, form at present a great proportion of the 
sand of certaiu seas, especially tropical and 1>ub-tropical. 
They can generally be seen only with the aid of a lens or 
microscope, and their form is, therefore, best exhibited by 
enlarged models, for which purpose such a collection of 
models of living Foi-aminifera is exhibited ou the first and 
part of the second shelf. 

Representatives of the Foraminifera are known in great 
number and variety from various formations of the sediment­
:ny rocks; several forms amongst these attained a large 
size. I have to meution only the well-known genus Numm1di­
tes4 (N u mmulina), coin-like fossils of various sizes and forms, 
attaining a diameter of more than 3 inches; they, are espe­
cially characteristic of the eocene formation (lowe1· tertiary) 
where they sometimes completely fill the limestones, showing, 
when a piece of it is polished, various sections. 

Numerous specimens are exhibited and others will be 
found among the Indian tertiaries. 

Another large Foraminifer is Alreolina,5 Bose., which is 
known from cretaceous, but especially from eocene, rocks. 
(Lojfosia,6 an allied form to A.lveolina, occurring in eocene 
limestone of Persia, attains a length of two inches.) 

Fusulina,7 Fisch., an elliptically cylindrical Foraminife1· 
of the carboniferous limestone, also belongs to the con­
spicuous forms of Ji'oraminifera. 

With the Foraminifera is also placed that singular form 
called Eozoon,8 which some authors consider as organic, and, 
therefore, as the oldest known organism, as it occurs in the 
lower Laurentian metamorphic rocks; other authors, however, 
believe it to be inorganic. 

1 CTpwTO> (Gr. protos)=first, primarJ; �wOV=nn 11nimal. 
� 'Pil;;°' (Gr. rhi�a)=a root; 7r611§-?rOOO§ (pus·potlos)=a foot. 
3 Foramen=an aperture ;fero=to bear. 
4 NurwmuZ.us=a small coin. 
• Alveolus (Lat.)=a small clmmber. 
6 From a proper nnmc. . 
7 A diminutive of fusus, a Apintllc. 
8 � Ew,. (Gr. eos)=the dawn ; l;;wov (Gr. zoon)=nn animal. 



C:ise 15. 
ShclveH 2, 8,4, 
(1.1.) .tlj!Ul'OIU. 

Case, 15, 
t;hclf .J., b. 
(b) I'ei;f'01·ala. 

Casr 15, 
Slu•lf ·1 c. 
(c) 1'ulmltila. 

Case 16, 
Shcl\'C� 2, :!" 

Hi 

fom families, of all of which we find rcp1·escntatives exhibited. 
'l'hese families are-

(a) Zo(fntharia aJJOrosa, i.e. corals in whinh the wall sur­
rounding the visceral chamber1 is complete, or very rarely per­
forated by apertures or pores. 

Specimens of this family are exhibited on this fourth shelf 
(of case 14), as also in the second, third, and in the 
beginning of the fourth shelf of case 15 (the first shelf of 
this case containing forge specimens of various corals). 

Of this family may be mentioned as best known the 
Astrmidem,2 or star corals, which are represented almost 
through all formations, and are a lso very n umerous at pres­
ent times, occupying a prominent place amongst the "reef. 
building " corals. 

In palrnozoic time they are very rare ; their great develop­
ment begins with the trias, whence they become very numer­
ous. 'l'he representatives of many genera are exhibited. 

(b) Zoantharia perforata.-'l'he unperforated corals end 
on shelf 4 of case 15, and next to them are found, on the same 
shelf, a few representatives of the second family-the "per­
fornted corals " in which the coral-wall is always perforated. 
These corals are especially developed in tertiary and present 
times. The best known are the Madreporidm,3 which are also 
largely represented amongst present reef.building corals. 

(c) Zoantharia tabulatr1 or "tabulate corals," which are 
characterised by their visceral chamber being divided by well 
developed "tabulre " in as many distinct stories. 'l'he most 
characteristic representatives of this family are to be met with 
in the palroozoic rocks from silurian to carboniferous. 

The best known genera are Favosites4 (Columnaria)/' 
which is chiefly found in silurian and devonian rocks: 
C!taetetes 6 in silurian, Halysi,tes 7 01· Catenipqra, 8 occurring 
especially in upper silmian, although not absent in lowe1· 

1 The visceral chamber is the internal spnce of the corn! which is in· 
eluded within the external wall. 'l'his spncc is divillcd into two portions, 
the upper or cnlice, nml n lower p01·tiou which is suli-dividcd by calcareous 
plates (septa) into scvernl compartments. 

2 Genus Astrma (a<TT�g nster)=thc star·coral. 
° From Geuus Madrcpura. 
1 Favus (Lnt.) =:t honeycomb. 
5 Oofonm"=n colnmu. 
" Xcdn) (chnetc) =a hnir. 

, • AAU<TI� (hnlysis)= a Glrnin. 
8 Caten<1=a chaiu. 
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eilurian. Of all these, specimens are exhibited on shelves 2 
and 3 of case 16. 

Following Pl'Of. Nicholson's classification I have placed 
with the " Tabulata" also the genus Syringopom, 1 which is a 
coral widely distributed in silm·ian , devonian , and carboni­
farous rocks, specimens of which are exhibited in shelf 4 of 
case 16. 

(d) Zoantharia tubulosa.-ln the same shelf is also placed case, 16, 

the last family of the Zoant!taria, that of the tubulous �:i·�"t;,1o,.., 
corals whiuh form only a very small family and are entirely 
palreozoic. 

The best known genus is Aulopora, which grows para­
sitically on other bodies and which ranges from silurian to 
carboniferous. 

In Prof. Zittel's new Hand.book of Palreontol-Ogy quite a 
different place is assigned to this last family together with the 
above-mentioned Byringopora, but I prefened for the present 
to follow Prof. Nicholson's Manual. 

ANNULOIDA. 4-Ec!tinodermata.5 

With case 17 a new sub-kingdom begins, that of the 
..A.nnuloida, which includes two large divi_sions, that of the 
Echinodermata and Scolecirla,6 Only of the former are remains 
found in the various formations. 

In the beginning is placed the peculiar and extinct order of case 11, 
Blastoidea ;'1 this is an entirely palreozoic order, which reached �����o�:U ... 
its greatest development in the carboniferous period 
(mountain-limestone). The best known genus is Penfremites8 
(contraction of Pentatrematites), so called from there being 
five openings at the summit of the body; this genus also has 
the most bud-like (f3J..a<TTo>, a bud) appearance, from which 
character the name of the order was taken. It is chiefly 
developed in the carboniferous limestone of North America.. 
Several specimens are exhibited . 

1 };.Jp1yE (syrinx) =e. pipe. 
2 Tubu.lus=e. small tube, 
3 'Au>..o> (aulos)=e. flute. 
4 Annulus (Le.t.)=e. ring; eJ8o> (gr.)=form or appears.nee, 
• Exivo> (echinos)=sea.-urchin, hedgehog; 8�p/J-a =e. hide, skin. 
;; };xr/Jl-..YjE (Skolex)=a worm. 
7 B�a<TTO> (blastos)=e. bud, a blossom; eWos (eidos)=appee.rance. 
8 lieVTIJ (pente)=lh'e; Tfij/1-a (treme.)=11 hole. 

c 
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Adjoining to t.his order is placed that of the Cystoidea, 1 
another extinct group of palreozoic forms, which for the most 
part are silurian ; they have generally a sphreroidal body, 
with a rudimentary development of the arms, and the plates 
of the body in many cases perforated. 

The genus Echinospharites,2 specimens of which are exhi­
bited, is the type of the order. Echinospharites aurantium3 is 
a widely-spread characteristic fossil in the lower silurinn beds 
(orthoceras-limestone/ in Sweden, Norway, and Russia. 

In the same shelf is the beginning of another order, the 
Crinoidea, 4 the sea-lilies ; these are Echinodermata, the body 
of which is generally cup-shaped, provided with branched arms 
(five to ten in number), and in most cases fixed to the sea­
bottom by a jointed flexible stalk. 'l'his group is still repre­
sented by several forms in the present seas amongst which 
Alecto (a Comatula) and Pentacrinus5 caput Medusa are 
the most noteworthy. 

In former times the Crinoidea were much more numerous ; 
they are found in all formations, but their maximum of 
development lies in the palreozoic rocks, where they have 
various forms. The silurian limestones of Dudley (W enlock­
limestone) and of the Gotbland island, the devonian lime­
stone of the Eifel (Eifeler Kalk), and the mountain-limestone 
of England, Belgium, Germany, and North America are the 
chief deposits of these " sealilies." Here we find the genera 
Cyathocrinus, 6 Poteriocrinus, 7 Actinocrznus, 8 Rhodocrinus, 9 
Haplocrinus, i o  Cup1·essocrinus,1 1  Crotalocrinus, 1 2  Amphoracri­
nus,18 and other genera, representatives of most of which and 
of several others are exhibited. 

In mesozoic times the Crinoids were not so numerous as 
in palreozoic formations ; but to the mesozoic forms belongs 

1 K6crns (kystis)=a blndder ; eT8os=the appearance. 
2 Exivos (echinos) sea.urchin ; cripaipa (sphmra) =a  ball. 
3 Like an orange. 
4 Kpivos (krinos)=a  lily ; eWos (eidos)=nppearance. 
' With a pentagonal stalk. 
8 K6a805 (Kyathos)=a cup. 
7 ll0Tfip1ov (poterion) =a goblet. 
8 A"Tlv (Aktin)=a  ray or thorn. 
9 P0'8ov (Rhodon)=a rose. 
10 'A7r>..Oo) (Haploos)=single. 
n Cupressus =Cypress (tree). 
12 KpoTaJ...ov (Gr. Krotalon)-a rattle, cymbal. . 1a Amphora-o. jar. (All these nrunes refer to the shape of the fossil.) 
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the best known and geologically most important Crinoid, i.e. 
the well-known Encrinus liliiformis, which is the type of 
" petrified sea-lilies, " and the chief characteristic fossil of the 
Muschelkalk (middle trias) . Several specimens are in case 
1 7, shelf 4•, and in the upper (No. 1) shelf of case 1 8. 

Of other mesozoic Orinoidea, the Hassie Pcntac rinus 
ln·ia reus is the most noteworthy ; specimens of it are exhibited 
in shelf 2 of case 18. 

At end of the Orinoids a few representatives of the free 
forms of Crinoidea are placed. The best known is the genus 
Saccocoma,1 Ag. (formerly placed with Comatula, Gold£.); it is 
very numerous in the lithographic shales of Solenhofen. 
Several specimens are exhibited. 

In the same shelf will also be found the beginning of �:'�r�· 
the sea-stars comprising two orders, the Opliiuroidea,2 the Ophiur�uua. 
brittle stars or sand-stars, and .ilsteroidea,8 the ordinary 
star-fishes. 

The former have a more clearly marked body, from which 
the free arms radiate (generally five in number); they are special 
processes for prehension and locomotion. They appear in 
the silurian period and are numerous in the present seas. 
Protaster 4 (a silurian genus) and Opliiode rma5 (liassic) may 
be named as representatives, and specimens of them are 
exhibited. 

The Asteroidea, the ordinary star-fishes, have a more star- ���!/:· 
like body ; the body (or central disc) is not so distinctly ..taieroidea. 
separated as in the former ; the arms appear more as lobes, 
are hollow, and contain prolongations of the stomach in 
their interior. Amongst the fossils these also make their 
appearance in the silurian period and have many represent-
atives in the present seas. The most known forms are Palm-
ocoma 6 (silurian) ; Goniaste r 7 (jurassic and cretaceous); 
.Aste rias 8 ( devonian, liassic) ; and some others, more or less 
doubtful. Specimens of those named are exhibited. 

1 �axxo5 (Sakkos) =a  sack ; xop.YJ (Koma) = branch, foliage. 
2"0�15 (Gr. Ophis); a snake; oup!X. (Gr. ura) a tail ; e10o5 (Gr. eidos) = 

appearance. 
' '  AcrT�� (aster)=a star. 
4 ITpwTo5 (protos)=first, earliest ; ' A<TT�P (aster) =star, 
" 'Oip15 (Ophis)=e. snake ; '8�pp.r.t (derma)=e. skin. 
6 ITr.t>.a.105 (Palaios) =old, primroval ; xop.YJ (Gr. kome) =branch, 

foliage. 
7 rwvir.t (Gr. Gonia)=an angle ; 'r.tcrT�p (Gr. astor)=a star. 

s AcrT�f (Gr. astcr) =a  star. 



Caee 18, 
Shelf 3, 
Eclli11oid111, 

C'aee 18, 
llbelves S, 4. 
Regulnr 
Echinoitls, 

( 20 

Next to the AsteroUlea we find (in the same shelf 
3, case 18) ,  the beginning of the large order of the Echinoi­
dea.1 These are for palreontological investigations more im­
portant than any of the other orders of the Echinodermata, 
partly because their sphreroidal or discoidal test, composed 
of numerous calcareous plates, was well adapted for fossili­
ration, and partly because they are more widely distributed. 

The calcareous plates of the test are an'anged in ten zones (each 
containing two equal rows of plates). Five of these zones are narrower, 
e.nd their plates perforate by pores, through which little tubes, the " am bu. 
lacral tubes "2 are emitted, which serve for locomotion ; these zones are 
therefore called " ambulacral zones." The other zones are broader ; their 
plates not perforated ; these are the interambulacral3 zones, or zones 
between the ambulacral zones. 

The surface of the test is besides covered with spines of various 
kinds; movably attached to " tubercles," which in fossil specimens are 
generally exposed, the spines being detached. 

The Echinoitlea, however, show a reve1·se relation of distri­
bution when compared with the Crinoids, these latter being 
most n umerous in palreozoic formations, while the former 
show their maximum in n ewer formations and in the present 
seas. 

They are divided according to their form into two divisions, 
" regular " and " irregular" Echinoids . 

The regular Echinoids are sphreroidal or nearly so, sometimes 
depressed above and below, the mouth and vent central (the mouth below 
a11d the vent on the summit). The ambulacral areas are narrower (as a 
rule much narrower) than the interambalacral zones, and each of the 
zones is generally provided with two rows of larger (primary) tubercles. 

The best known genera, representatives of which are 
exhibited, are : JJiplocidaris,4 which is found in jurassic for­
mations ; Cidaris,O which begins in triassic times and lives 
still in the present seas ; Remicidari�6 ranges from upper 
trias to lower cretaceous; Pseudodiadema1 from liassic to 
tertiary ; Cyphosoma8 (= Phymosoma9) begins in lower 

1 Exlvo) (Echinos) =eea·urchin. 
2 Ambulacrum =a w alk, planted with trees (avenue), 
B Inter= between, and ambalacrum. 
' D.17r>..Oo> (diplooe) = double ; x.toap•> (kidaris) = turban. 
• Ktoapi> (kidaris) = turban. 
e ' Hp. 1 = (hemi) half ; kidarie= turban. 

7 'l'euow (Peeudo) =to deceive ; 01�0'1)p.a (Diadema) = a  royal head­
dress. 

I Kuc;i�. (Kyphos) =bent, curved; rrwp.a (soma) = a  body. 
I 4 up.a (Phyma) = l\ tumour ; rrwp.a (soma) � a body. 
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m·etaceous and cuntinues into eocene ; Temnopleurus, 1 mid­
dle tertiary and living ; JJiademopsis,2 from the lias (lowest 
jura); Codeckinuss (now Leiopedina4) is eocene, Acrosalenia5 
from lias to lower cretaceous ; Salenia, 6 chiefly in upper creta­
ceous, rare in lower cretaceous, eocene, miocime, and living 
in deep seas. 

In shelf 4 there is also the beginning of the next division, ��"1r1:· 
viz., the irregular Echinoids. Irr�gul;,,r 

These have the test generally oblong, heart-shaped, elliptical, or 
conical, sometimes also roundish. The vent is excentrical (outside the 
apical portion, either on the lower surface or marginal), mouth central or 
excentric. The tubercles in these forms are smaller than in the regular 
Echinoids. 

'l'he irregular Echinoids are much more numerous than 
the regular ones, and many a characteristic fossil is amongst 
them.  Many of the most typical ones are represented in our 
collection. 'l'hey are-

Echinoids. 

Pygaster,7 jurassic and cretaceous ; Holectyp11s, 8 jurassic case 1s, 
and lower cretaceous ; JJiscoidea,9 throughout the cretaceous Shelf 4. 

formation ; Galerites10 (Eckinoconus) , which is cretaceous. 

The next case contains in the uppermost shelf large speci- �""r/9, 
mens of Echinoids and then the rest of the ii-regular Echinoids. J��!r:i�. 

Coll-yrites,U in the middle and upper jurassic and lower Echuioids. 

cretaceous (? lias) ; Laganum,12 miocene and pliocene (? 
eocene) also living ; Clypeaster,13 contains the largest hitherto 
known forms of Echinoids ; the test is large, thick, and scute-
like. Eocene, miocene, and pliocene and numerous in present 

1 T�p.vw (temno) = to cut ; 7ri-.eupr2 (pleura) = the side. 
2 A.1ao11µ.a (diadema) =see above ;  o't/110 (opsis) = appearance. 
s K�ofl =(Kode) = fruit of the poppy ; exlvo0 (echinos) =sea-urchin. 
• Ae7o0 leios = smooth ; 7rE01vo; (pedinos) = flat. 
6 "Axpo> ( akros) = sharp ; Salenia, a conventional name. 
8 A conventional name. 
7 ITuy� (pyge) = anus ; aCTT��(llster) = star. 
s ''0A.o) (holos) = entire ; �XTU71'0) (ektypos) =impressed, expressed. 
g Afcrxo) (diskos) = disc, plate ; elOea or io�a (idea) =appcu.rance, 

likeness. 
10 Galerum (Lat.) = helmet ·like covering for the bead. 
11 Ko>-.>-.upot (Kollyra) = a small cake. 
12 Aayavov (Laganon) = a kiml of thin cake. 
13 Olgpeus (Lat.)=shield ; a1ter (Latin) =star= (Lamark's star-shield, 

1801). 
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seas ; Pygaulus, 1 lower and middle cretaceous ; .Ecltinobrisaus,2 
numerous in the middle and upper jura and lower creta­
ceous, also one living- species ; Cl!Jpeua,3 middle jurassic ; 
Catopygus,4 lower, middle and upper cretaceous, also tertiary, 
and one living species ; Cassidulus,5 cretaceous and tertiary ; 
Ecltinolampas,6 numerous in tertiary rocks and present seas ; 
Conod!Jpus,7 large conical forms, numerous in eocene, rare 
in cretaceous and in miocene. At the end of this shelf we 
find also a portion of the large genus Ananchytes,8 which 
continues into the next shelf. It is upper cretaceous where 
it is the most numerous and characteristic form ; Holaster9 
found in the whole cretaceous formation, and in tertiary 
rocks ; Toxaster, 1 0  numerous in lower, rather rare in middle 
cretaceous. The last genus in this shelf is Micraster, 1 1  numer­
ous representatives of which are also found in the beginning 
of the next shelf ;  it is a very widely distributed genus 
and numerously represented in the middle and upper creta­
ceous, where the specimens are generally very well pre­
served, also in tertiary rocks ; Spatangus, 12  in tertiary rocks 
and in the present seas. Another genus very widely distri­
buted in  cretaceous and tertiary formation is Hemiaster ; 1 3 
it is also living in the present seas. With this and other 
few genera ends the large class of sea-urchins, and we arrive 
at a new sub-kingdom. 

Up to here the systcmatical sequence adopted is in agreement with 
that of most continental writers, but the order observed in our arrange· 
ment of the succeeding groups differs somewhat from ihat generally 
adopted by palreontologists on the continent. In Quensted's " Hand­
buch der Palreontologie" we find that after the " Echinodermata" follow 
in sequence the Mollusca, then Vermes, Crustacea, &c, Much the same 

1 Iluy� (pyge) = anus ;  ai)>.o> (aulos)=a  tube. 
2 Exlvo> (Echinos) =sea-urchin ; Bpfcnro; (Brissos) = a  sea-urchin. 
8 Clypeus (Lat.) = shield. 
4 Kano (Kato) = beneath ; ?TV'YYJ (pyge)=anus. 
0 Oassis, Gassidis (Lat.) = a helmet. 
6 Exlvo> as above, and >.ap.?Ti:t) (lampas) =� lamp. 
7 Gonus (Lat.) = a cone ; Olypeus (Lat.) = a s�ueld. 

8 'AvaVKITI) (Anankitis) = an unknown prec10us stone. 

9 '10>.o; (holos)=entire ; ao-T�g (uster) =star. 

1° To�ov (toxon) = arch ; ao-T�g 
11 Mrnpo> (mikros) = small ; aO-T�g . . 
12 �?TaTayyo; (Spatangos) = a  kmd of

, 
sca:mchm. 

!3 'Hp..l (Hcmi) =lialf, in compounds ; aO-TYJg• as above. 
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system is adopted in the " Lethrea Geognostica" as well as in D'Ol'bigny's 
works and in Pictet's " Traite de Paleontologie." In the excellent 
" Handbuch der Palreontologie," by Messl's. Schimpel' and Zittel, which is 
under publication, we find after the Echinodermata the Vermes (worms), 
then the Mollusca, and only then the Crustacea,1 &c. The same system 
is also in Franz Ritter von Hauer's work " Die Geologie" &c., 1878. In 
the " Palreontologia lndica," Dr. Stoliczka (Vol. IV, introduction, pages 
I and 2) and Dr. Waagen (Salt-range Fossils, part I) have also adopted 
the same systematical sequence, placing the Arthropoda (Crustacea, 
&c.) after the Mollusca, and just before the Vertebrata. Bronn, in hi� 
" Classen und Ordnungen des Thierreiches," has also a similar classifica­
tion, placing the Arthropoda (Cru!tacea, &c.) after the Malacozoa 
(Mollusca). 

English systematists, however, observe a somewhat different classifi­
cation, placing the sub-kingdom Annulosa ( Articulata) before that of 
the Mollusra (Malacozoa) ;  and this classification is also that adopted 
by Prof. Nicholson in his Manual of Palreontology, which I have 
followed in the arrangeiu.ent of the fossils, and consequently of this Guide 
also. 

SUB-KINGDOM : ANNULOSA.� 

Two divisions can be distinguished :-

DIVISION l.-Ana1·tlt1·opoda.8 

This comprises all the various kinds of worms ; but only �i'::fr��· 
some representatives of the class of Annelida4 are found in a .tl.?inelida. 
fossil state. In this class the Tubiaola6 (tube-worms) inhabit 
tubes which are calcareous or chitinous, or consist of cemented 
sand-grains of various sizes and forms, wider at one end, 
narrow an<l closed at the other ; and these were the only 
parts adapted for preservation in a fossil state. Serpula6 is the 
best known and most widely distributed genus of these tube 
worms in the fossil state ; forms of it are known from almost 
all formations, most numerously, however, in jurassic, creta-
ceous, and tertiary formations. Many specimens of Serpula 
tubes are exhibited in case No. 20, shelf 1. 

1 For explanation of this and the other terms used here see further on. 
2 A.nnulus (Lat.)=a ring. 
3 'A (A greek) expresses a negation ; &p9po5 (arthros)=a joint and 

'7l'OU)'7l'O�o5 (pous-podos) = foot, animal's, in which there are no articulated 
appendages. 

4 Annulus (Lat.) =a small ring. 
6 Tubus (Lat.)= a pipe or tube ; colo (Lat.)= to inhabit. 
5 Serpo (Lat.)=to creep, crawl. 



r.nec 20, 
Shell 2. 
Crustacea. 
Oatracoda. 

Case 20, 
Shelf 2. 
Trilobita. 

D1v1s10N II.-J.rthl'opoda. 1 

This division comprises the well-known classes of Oruatacea2 
(barnacles, crabs, lobsters, &c.) ; ArachnidaS (the spider 
family) ; Myriapoda4 (centipeds), and tr.ne insects. 

The most important of these are the Cruatacea, rompris· 
ing very va1'ious forms. 

We begin with some representatives of the small bivalved 
forms, belonging to the Ost1acoda6 (water:fleas) , small animals 
the body of which is covered with a bivalved shell ; they 
already occur in palreozoic times (silurian) ,  and are still at 
present living, some in fresh water, others in br:tckish water, 
and again others in the sea. Some are very numerous i n  
certain formations, as, for instance, certain forms formerly 
placed with the genus C!lpridina6 (now Entomis), from which 
a stratum of shales in the devonian rocks of Germany has 
received its name " Cypridina shale." 

Next to the Ostracoda7 we find the beginning of a very 
important and large order of Crustacea, that of the Trilobita.s 
These are entirely palreozoic Crustacea and are easily distin­
guished by their usually more or less three-lobed body, con­
sisting of a cephalic shield, a thorax, and a caudal shield. 

'l'he maximum of their development is in the silurian 
period, although they already appear in upper cambrian and 
are stih found in lower carboniferous. Some of the more 
known genera, representatives of which aie exhibited, are­
Agnostus,9 upper cambrian---silurian ; Paradoxides, 1 0  one of 
the largest genera, reaching a length of two feet and more. 
It is characteristic of the " primordial fauna " (upper 
Cambrian - Barrande's etage c., lower silurian ) ; Cono-

1 Arthropoaa -see note No. 3, page 23. 
2 Crusta (Lat.) = a hard crust. 
3 Apaxv11 (Arachne) =a spider. 
4 Mupfet (Myria) = numberless ; 'll"uii5 =as abOV1l. 
i;"Oo-Tpar.xov (Ostrakon) = a  shell. 
6 Ku7rp18ar. (Cyprida) synonym of Ku7rp15 (Cypris)=a mythological name. 

surname of the goddess Venus. 
7 In natural order we should have quoted still the order of Ph9llopod11 

(leaf.feet Crustacea) to which the _
genus Estheria bel.ongs ; bnt � thei:e 

are no representatives in the collect1ons at present I did not mention tbJS 
order. 

s Tres-tria (Lat.) three ; lobus (Lat.) = a lobe. 
9 "A"'lvwo-T05 (Agnostos) = unknown. 

\0 Parado:cus (Lat.) = wonderful. 
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cephalites,l very numerous in upper camb1·ian ; Ellipsoce­
}lhal1M,2 the same formation ; Remopleuridea,s lowe1· and 
uppe1· silurian ; Asaplius;' rare in upper cambrian, chiefly 
in lower silurian ; Ogygia,5 also lower silurian ; I/lcenus,6 C••• zo, 
lower silurian ; Trinucteus,7 silurian ; .4.11tpyx,B lower silu- ����b�ia. 
rian ; /Jionide,9 silurian ; Sphcerexoclires,10 silurian and devo-
nian ; Calymene,u this is a genus very numerously i·epresented 
in lower and upper silurian rocks ; Homalonotus,12 silurian 
and devonian ; Phacops,13 a very frequent genus in silurian Ca•e 20 
and devonian rocks ; Lichas, 1 4 a silurian genus, charac- s1ieir t.' 
terised by having its body generally tuberculated all over ; 

Trilobit ... 

Prmtus,16 ranging from lower silurian to carboniferous ; 
Pltillipsia,16 carboniferous ; Acidaspis,11 a characteristically 
upper silurian genus, with a highly ornamented and spinose 
crust ; Bronteus , a silurian and devonian genus, charac-
terised by the caudal shield being as large as (01· larger than) 
the head and always more or less fan-shaped ; Harpes,'9 a genus 
with a broad and horseshoe-shaped margin of the cephalic 
shield, lower and upper silurian. 

1 Kciivo5 (konos) = n cone ; ic:e.:pa>.� (kephnle) = !:end, culled so from 
the conical form of the middle portion of the cephnlic shield. 

� "E>.>.e17rcr1� (ellipsis) = a  geometricnl figure, ellipse ; ic:e.:paX� head. 
a Remus (Lat.) = nn oar ; ?T>.eupci (pleum) = tho side, the rib. 
4 ' Acra.:p�5 (nsaphes) =obscure, uncertnin. 
5 A mythological name. 
e IT>.alvw (plnino) = to squint, referring to the shape of the eyes. 
7 Tri-nucleus (Lat.) = three kernels, referring to the three protuberances of 

the cephalic shield. 
s" Ap.7rU� (ampyx) = head-band, referring to the long prolongation on the 

sides of the head shield. 
o �IW�l'j (Dione) =mother of Aphrodite (mythological names). 

' ° :Ecpa'ipa (sphnira) = a  ball ; g�OX05 (exochos) = noted, prominent, re-
ferring to the prominent eyes. 

l l Proper name. 
1 2 '10p.a>.o) (homalos) = flat ; VWT05 (notos)=the back. 
13 <l>axo5 (phnkos) = lentils; ciitV (ops) = the eye, referi·ing to the shape 

of the eye. 
H A1xci� (lichas) = steep, referring perhaps to the very convex head. 
15 Mythological name. 
16 From a proper name (Phillips). 
• 7 '' Aic:l5 (akis) = n  spear, point ; &cr7rl5 (aspis) = a  shield, referring to 

the spinose nature of the crust. 
is BpovTa'io> (brontaios) = thundering (an epitheton of Ze�s). 

. 
19'1 Ap?TI') (hnri1e) = 11 sickle, referring to the horseshoe-like margm of 

the bend shield. 
D 
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Case 21, 
Shelf 1. 
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A<ljoiuing the 1!rilobita we find i n  the same shelf a few 
representatil'es of the uext order, that of the il'leroatomata,� 
comprising two sub-orders, the Xipho8ura,2 and Euiypterida ;3 
of the first one there are living i'epresentatives in the genus 
Limulu8 (king-crabs) ; a genus apparently identical with this 
liviug one is not rare in the (jurassic) Solenhofen litho­
graphic slates. Specimens of it are exhibited. 

[Of the second division (the Eurypterida) thei'e are no speci­
mens exhibited i n  this shelf; but a large specimen of Ptery-
9ntu8 4 will be fomid in the uppermost shelf of the uext case 
(No. 21 ) ,  where also some other specimens of Lim ulu8 are 
placed] 

Iu this shelf (No. 4) we also find the beginning of the next 
great order of the Crustacea, that of the Decapoda.5 These 
are sub-divided again into three tribes, two only of which, 
however, are of importance in palreontology. We begin with 
the 11.lacrura, long-tailed lJecapoda, to which belong, among 
the living forms, the common river cray-fish, lobsters, shrimps, 
prawns, &c. Amongst the fossils we find representatives of the 
long-tailed Decapods already in carboniferous times where the 
best known representatives belong to the genus Anthrako­

palcemon. 6 More numerous forms are found in the mesozoic 
epoch aii.d especially in the -jurassic formation j in Cretaceous 
rocks they ate al8o very numernus. 

The best known jurassic form is Ei:von,7 which begins in  
liassic rocks and is mostly developed i n  the Solenhofen litho­
graphic slates, wherein altogether numerous genera of long­
tailed decapods are found. 

Specimens of Eryon are exhibited also in the Leginuiug 
of the first shelf of the next case (No. 2 1 ) .  

M'i)pO> (meros) the thigh ; IFT'Op.ex. (stoma) = a mouth, refen·ing to the 
circumstance thnt the terminations of the mundibles and maxillm of the 
mouth become walking or swimming feet. 

� a:�o· (xiphos) = ft sword; o3pex. (ura) = the tail, referring to their ter­
minal segment being ensiform. 

3 'EupQ> (eurys) =broad ; 7rT'Epov (pteron) = a  wing, n fin, referring to 
the broad lamellar appendages upon their ventral surface. 

4 IlTepu� (pteryx) = a  fin ; o3>-r1TOS' us-otos) =an ear. 

6 tJ.exex. (deka) =ten ; 7rOU>·7r�O> (pus-podos) = foot. "Ten feet." 
& "Av6pex.� (anthrux) = coal ; IT°' >.ex. [ p.wv (P11lnimo11) = mythological nmno 

of a sea-god. 
7 Proper name. 
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Others c1 f the helter known genera are Glgpl/(:ea, 1 jurassic c""fr�1· 
formation; lliecocltirus,2 which also is a jnrassic genus {l ias- �}'�cru;a. 
u pper jura) .  Hepresentatives of this genus are also i n  the 
beg-inning of the second shelf ; Peiueus,3 a l iving genus, but 
already represented in the upper juras�ic shales of Solenhofen; 
Bylgia,4 in the lithograph ic sliales of Solenhofen ; Aeger,5 
restricted to the lithographic shales of Solen ho fen ; specimens 
of this are also contained in  the n ext shelf; dcanthoc!tirus,6 
also of the lithographic shales of Solenhofen only ; CaUianassa 7 Case 21, 

Shelf 3. 
a cretaceous genus of which mostly the claws (chele) are met Macrura 
with ; Meyeria,s of the lower green sand i n  England ; Astacus 9 
from jurassic times up to the present day. 

Next to these forms of long-tailed decapo<ls a1·e a few 
representatives of the Brach.11m-a (short-tailed Decapods), 
generally known as " era bs ;" here the rudime1·1tary tail 
(abdomen) is tucked up beneath the body (cephalothorax) ; 
there are only two genera in the palmozoic epoch (pe1·mian 
and carboniferous); the greatest number is in mesozoic 
(secondary) and krenozoic (tertiary) rocks. We have exhibited, 
Brar:hyurites,'0 a genus found in cretaceous and tertiary rocks, 
Xa11 thopsis, 1 1  tertiary. I n  the eocene rocks of England crnbs 
ar� very numerous ; several specimens wil l  hereafter be found 
also in the Indian portion of the collection amongst the 
tertiary fossils from S ind . 

The class of Ann.ulosa is co11 cluded in this shelf with a 
few rep1·esentati ves of Arachnida (spidet· family) and lnsecta 
{insects) . 

SUB-KINGDOM : MoLLUSCA. 1 2  
With shelf 4 of  case No. 2 1  the large sub-kingdom o f  

Mollusca begins, and representatives of this sub-kingdom are 

• f)..ucpw (glypho) = to carve. 
2 Mijxo, (mckoeJ) =length ; xelg (cheir) = hrmd, extremity, referring to 

the length of the first p�ir of legs. 
3 Mythological name : IT1111efo0 ( Peneios) = a  river god. 
4 Mythological name. 
5 Proper name. 
6 '' Axav8a (akantha) = a  thorn ; xelg (cheir) = extremity. 
7 Ka)..)..� (kalle) = handsome ; �vixcnrix (anas>a) = queen. 
8 From a. proper name. 
9 'ACTTixxo0 (Greek) = a  lobster. 

1 0 Bpaxu> (br1tcbys) = short; oupil (ure) =tail. " Short-tailed animal. " 
1 1 Zav8o> (xnnthos) =yellow (also the name of Ii Crustacean genus) ; 

0'"11> (opsis) = nppearance. 
1 2 .'lfolluscus (Lnt.) = soft. 

Case 21 
Shelf 3. B1·achgut-a. 
(crabs). 

c, .. e 21, 
Shelf 3. 
.drae.hnida 
Inucta. 

Cose 21, 
Shelf 4. 
Mq,'.fusca. 
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Pol.112011. 
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coutaine<l i n  all subsrqncnt cases up t o  case 46  (inclusively) . 
They are sub-divided into two large sections : M(lttuscoida 1 
and Mollusca Proper; these latter comprise all those fol'ms 
which are generally known as " shel ls " 01· " concbylia." 

These shells of the Mollusca and of a portion of the 
Molluscoida are the most important organisms for palreonto­
logical researches, for, on the one hand, they were in conse­
quence of their hardness very fit for preservation, and, on the 
otLe1· hand, they are found in all fol'mations in grPat numbers 
and in great variety of forms. 

Section : Molluscoida. 

This section includes again two classes, representatives of 
which are found amongst the fossils, ?ii ?., Polyzoa 2  or 
(Bryozoa3) and Brachiopoda.4 

Class : Polyzoa. 

'l'be Polyzoa, specimens of which are placed in the lowest 
shelf of case 2 1  and in the first-half of the first shelf, case 22, 
are genel'ally dendritic, retiform, or tuber-like bodies, which 
in their general appearance remind one of certain hydroid 
corals with which they formerly used to be classed, hence also 
their name of moss-corals. But the organisation of the Polyzoa 
differs g1·eatly from that of the hydroid corals, and brings 
them closer to the Mollusca, with which they are now placed. 

The Polyzoa can be said to be represented abundantly in 
all formations, from lower silurian up to the present day, 
where they are found in sea and fresh water. Their chief de­
velopment, however, is in the cretaceous and tertial'y epochs; 
the cret aceous tufa of Mrestricht (near Aix-la-chapelle) alone 
yielded hundreds of species, and the coralline crag (pliocene) 
takes its name from the great numbel' of Polyzoa. 

Amongst the palreozoic Polyzoa, the best known genus is 
Fenestella,6 which has a range from lower silurian to permian. 
'l'his form is generally fan or funnel-shaped, and reticulated, 
spenimeus of which are exhibited. There are also exhihited 
several other genera, but they need not be mentioned here.6 

1 '1'11e former word, and cTOo!i { eidoa) =appearance. 
1 IloA.65 (polys) = many ; �wov (zoon)=animal. 
s Bpuov (bryon) =a moss ; �wOV• 
' Bpaxfwv (brachion) =arm ; 'll'OU5-'ll'o005 (pns·podos) =e. foot. 
1 Fenestella (Lat.) dim. offenestra= window =asmall window, referring 

to the areole.ted appeamncc of the fossil. 
• In the second half of shelf 1, cnse 22, there are some large specimens 

'!f Braehiopoda. 
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Class : Brachiopoda. 
The secund more important class of the Mulluscoida, also 

found as fossils, is that of the Bmchiopoda. Although exter-
nally (as regards the shell) very much resembling the bivalved 
shells of the real Mollusca, yet the anatomical organisation 
places them near to the Polyzoa, for which reason they are, 
with these, joined under the common heading Molluscoida. 

Brachiopods are, especially for the palreozoic times, of great 
importance. 

They have, as already mentioned, shells similar to, but differing from 
those of the bivalved Molluscs, by being " inequi valve" 1 and generally " equi­
lateral," 2 while in the bivalved Molluscs the shell is, as a rule, equi valve, but 
generally " inequilateral." 'l'he valves of the shell are also distinguished 
as " ventral " and " dorsal," and, as a rule, the larger valve (of the two) is 
the ventral, and the other the dorsal valve. 'l'he ventral valve is generally 
produced in a prominem beak, in which, or close to which in many cases, 
there is a smaller or larger aperture (the foramen) to let through the 
muscular peduncle, by which tbe shell is attached to other bodies. In 
other cases a different arrangement occurs. Between the beaks of the 
ventral and dorsal valves there is in many cases a wider or narrower 
space, the hinge area, and in front of the foramen there is commonly a 
triangular plate called Deltidi um.3 The shells are of various forms, 
outside smooth or variously ribbed and striated, Inside there is in many 
Brachiopods a peculiar calcareous framework or skeleton, by which are 
supported the lateral prolongations of the margin of the animal's mouth, 
the " arms " from which the class has received its name. This skeleton 
exhibits various (constant) forms and is another character of distinction. 

Case 22, 
Shelf 2. 
Brachiopoda, 

Many specimens of this widely distributed class are ex- Case• 22, 2a, 24, 

hibited in the three shelves of case 22, and in cases 23and 24, B,·achiopoda. 

According to the.form of the shell, of the beak, whether 
there is a fora men or not, whether there is an area and 
deltidium, according to the form of the arm-skeleton and 
othe1· characters, the Bmchiopoda are sub-divided into several 
families, according to which our specimens are arranged. 

At first are placed the typical Brachiopods, the Tere- ��·· 22, 

oratulidce, the forms of which have their ventral valve with Te;.���:1:;1(J.,, 
a prominent beak, which is perforated just at the apex (this 
distinguishes them frum Rhynrhonella, which commonly is 
confused with '1.'erehrattela, the foramen in Rhynchonelta being 

1 One valve larger than the other (generally the ventral valve is larger). 
2 Equal-sided. Jf a vertical is drawn from the beak of the shell to its 

base, it would divide it into two equal halves ; oblique Bracltiopoda are a 
ver,r rare exception. 

• Diminutive of Delta, meaning the Greek letter � (delta). 
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SpiJoiferidm. 
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generally smaller and Lei ow the apex of the beak) . The arm 
skeleton has generally the form of a loop. 

Terebratnla 1 is the most typical and most widely spread 
genus of the family ; representatives of it fill the second and 
third shelves of case 22 : it commences in devonian, and is 
found in a few forms in present seas, at great depths however. 

In shelf 4 there are still some specimens of Terebi·atula 
and then follow other genera of the 1�rebratnlidce ; those 
worthy of notice are WaZdheimia, (sub-genus of 'l'erebratula) 2 
distinguished by the very long loop ; appears fo·st in the 
trias and lives at present ; Terebratella,s which begins in creta­
ceons and is found still living ; Magas,4 which is cretaceous, 
shows in the dorsal valve a median ridge. A very charac­
teristic genus is Stringocephalus,5 which, however, appears to 
slightly differ from the 1'e1·ebratulidce proper by the foramen 
not being in the apex of the beak ; it is a characteristically 
devouian species : in the Stringocephalus-limestone of  
Westphalia, Nassau, the Harz mountains, as  also of  Plymouth, 
Bradley, &c. 

Next follow the Thecidid613, represented by one genus only, 
Thecidium ;  6 it appears first in the upper trias, is numerous 
in jurassic and cretaceous formations, and is represented by 
one living species. 

In this same shelf is also the beginning of the third family, 
the Spiriferidce, so called from the ty pical genus Spirifer : 7 
in this family the arms are greatly developed and supported by 
a thin, shelly, spirally rolled lamella. 'l'he forms of this family 
are mostly found in palreozoic rocks, although some also pass 
into secondary rocks. 'l'he best known genus is Spirifei·, 
which has a range from silurian to trias ; representatives of 
it are exhibited at the end of shelf 4, ease 22, in shelf 2, and 
beginning of shelf �, case 23.8 

1 Te'l'ebratus (Lat.) � perforated. 
2 Proper name. 
3 Diminutive of Terebratula. 
4 MctyiX> (Gr. magas) =bridge of 11 lyre. 
5 Is n name formed from 11 Latin (sfrix, strigis=owl) and a Greek word 

(1t•4>ctA� kepkale = head). The name should, therefore, more correctly be 
Strigocepkalus. 

6 A small poucl1, from the ventra.l valve being deeply excavated. 

7 Spira (Lat.) =spire, andfero (Lat.) = to bear, to have, referring to the 
spiral nrm sk�lcton. 

Shelf I contains nuc: .. ssified large specimens of Brachiopoda. 
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Next t o  Spirifer i s  Spiriferina, 1 which differs from this c;1asc �3, 
b l 

. I ,_ ll I . . l . fl 
. s ••If 3· 

y 1avmg t 1e sue pnnctate ; t 11s genus 1s c 11e y mesozmc. Spiriferid,,,. 
Ath!Jria 2 is pre-eminently palrnozoic, begiuning in silnrian 
rocks, but mostly developed in devonian and carboniferous ; 
i ts beak, in young specimens at least, is perforated on the apex, 
like in Terebratnla, but the arm skeleton is that of Spirifer ; 
in Uncites,3 which is a devonian fossil, the beak of the 
ventrnl valve is produced tapering and incnrve<l at its 
extremity and perfornted, in young specimens at least, with 
an oval fornmen . Following Mr. Davidson's classification 
of Brachiopoda, I have placed at end of the 3pirilerid!E the 
genus Atrypa,4 wh ile Mr. S.  P. Woodward , in his Manua l 
of Mollusca, has placed it with the Rhynchonellidce. 'fhe 
name indicates that the beak is without a foramen, but this 
is not strictly the case, the beak being perforated in the young 
state at least ; the arm spires have a different form from the 
majority of the S_piriferida, being vertical and directed 
upwards towards the centre of the (dorsal) valve. It is a 
palreozoic genus, the best known form of it being the silurian 
and devonian Atiypa reticutaria.5 

In the same shelf also begins the next family of Brachio- case 23, 
Poda that of the RhwnchoneUida so named from the typical Shelves 3• 4·. ' o7 l R/iynchonell<d<B. 
genus Rhynchonelta ; 6 this genus is often confused with 
Tereb1·atula, but in specimens where the beak is preserved 
the distinction is very easy, the beak is more pointed, and the 
foramen is beneath the apex of the beak. Rh;ynehone!la 
ranges from silurian through all formations, and is still 
represented by two living species : representatives of it are 
in the second half of shelf 3 and iu the first half of shelf 4, 
case 23. 

Next to Rhyrtehonelta is placed Pentamerus, 7 a genus con­
taining large-sized forms of Rhyuchonellida ; its name is 
derived from the circumstance that there is in the ventral 
valve a median plate s extending from the beak to a greater 

1 Diminutive of spirifer, 
� A (Gr.) = indicates a negation ; 8Vpct (Gr. thii rn) =n door, referring 

to the absence of a deltidium. 
3 Uncus (Lat.) = a hook. 
• 'A (Gr. negative) = without ; TpU7rct (Gr. try pa) = a hole. 
' Reticulum (Lat.) = net, referring to the reticulated surface. 
1 'Puyxo5 (Gr. rhynchos)= a  beak. 
7 Il�vTE (Gr. pente) = five; p.�po5 (Gr. mcros) = n portion (divided into 

five parts). 
e Produced by coalescence of two vertical septa. 
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or less distance ; in the dorsal valve there are two separate 
septa. One vl" two specimens showing these septa are exhibit . 
ed. Pentam erus bas a range from silurian to carboniferous. 

Passing by shelf 1 of case 24, which contains some larger 
forms and specimens of unclassified Bmchiopods, we find in 
the next shelf (2) the beginning of another family of Brachio­

poda, that of the Orthidce, which continues into the third 
shelf. The name of the family is taken from the typical 
genus Orthis, 1 from the straight hinge-line of the valves ; the 
hinge-line is shorter than the width of the valves, which are 
generally more or less transversely oblong, and each of them 
has an area. The shell is seldom flat, one valve usually more 
convex than the other. Orthis is one of the oldest forms, 
begins already in cambrian rocks, is very numerous in silurian 
and devonian, and appears to terminate in the carboniferous. 
A sub-genus of Orthis is Streptorhynchus ; 2 here the beak of 
the ventral valve is more produced, the area, therefore, some­
what larger, the beak besides generally twisted, and thus the 
entire form resembling a SpondyZus, amongst the bivalves 
(see further) ; it is known from devonian, carboniferous and 
permian rncks. This genus is also numerous in the carbo­
niferous racks of India, especially of the Salt-range, and is 
represented there by two species. The next allied genus 
is Stmp homeua,3 in which the shell is depressed, semi-circular, 
widest at the hinge-line ; double binge area. This distin­
guishes them sufficiently from Orthis ; but, like this latter 
genus, Sfrophomena is one of the oldest forms of animal life, 
abounding in lowel· and upper silurian, and has not been 
found above carboniferous. 

At the beginning of shelf 3 we still find representatives of 
Strophomena, which are followed by forms of Leptcena,4 which 
some authors regard as a peculiar genus, while others consi­
der it a sub.genus of St.rophomena, which it resembles very 
much ; it is, however, generally smaller, the shell more trans­
versely elongated, the valves bent, the ventral valve is convex, 
while the dorsal one is concave. 

This form also begins in lower silnrian, bnt has been 
found also in liassic rocks of England, France and Germany. 

, 'Op9o, (Gr. orthoa) = straight. 
• �Tpe7rTO) (Gr. streptos) = curved ; puyx()> Gr. (rhynchos) = the beak. 
• �Tpo<jlo) (Gr. strophos) = a  bent ; p.�YY/ (Gr. mene) � t11e moon· 

crescent, referring to the halfmoon·like shape of the shell. 
Ae?rTO) (Gr. leptos) = thin. 
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In shelC 3 of case 24 we also find the greater portion of �ase H, 
the next important family of Bracltiopoda, that of the Pro- i!'�:�.!tid•. 
ductidm, called so from the typical genus Productus. 1 This 
is a genus characteristic of the carboniferous rocks, although 
it occurs also in devonian and permian formations ; in the 
latter, also represented by several widely distributed species ; 
it also passes into triassic rocks. The shells are more or less 
transverse, generally winged, with a straight hinge area, and 
are bent, the ventral valve being convex, the dorsal concave ; 
the beak of the ventral valve large and very incurved ; on 
the surface of the shell there are found spines, varying in 
number and size, and regularity of the arrangement, and they 
are especially well developed on the auricular expansion. 

Next to Productus, specimens of which are found still ai ��r�!' 
the beginning of shelf 4, is Strophalosia,2 which differs from Pr:auciida.. 
the former, especially by the valves articulating by teeth and 
sockets. It ranges from devonian to permian rocks, in which 
latter it attained its greatest development. 

The family of the Productidm is concluded by the genus 
Ohonetes,3 which has on the margin of the hinge area of the 
ventral valve a series of tubular spines ; it ranges from silu­
rian to carboniferous rocks, in which latter it reached its 
highest development. 

The end of this shelf (4) contains the rest of the Brachio- Cue u, 
d 

. . 
f h 0 • d 4 D '  . 'd. 6 Shelf 4. po a, i. e., some representatives o t e 1·ania ce, iscinz ce, Cra.niudm. 

nnd Lingulidce ; of these the latter only deserve some notice ff'ci:J�. 
here. The family bears the name from the typical genus nu 
Lingula ;6 this genus is found ah·eady in lowest silurian rocks, 
and has continued uninterruptedly till the present day ; the 
shell is thin, oblong, oval or sub-pentagonal, truncate below, 
the apex of the ventral valve pointed ; both valves slightly 
convex, but depressed ; surface smooth or concentrically stria-
ted. Another genus is Obolus, which is characteristically 
silurian ; the shell is orbicular, slightly transverse, depressed 
and smooth. This concludes the Motluscoida. 

1 Productus (Lat.) = produced, referring to the beak. 
2 �Tpo1Jaw (Gr. strophao)=to turn, to move about, to articulate. 

3 XC:wY) (Gr. chone) = smelting vessel, a cup. 

4 From the typical genus Crania (cranium Lat. = skull). The " skull• 
ehell.,, d" ) ll d' lik 5 From the genus Dis�ina (diminutive of discus = 1sc , sma 1se· e 
shell. 

6 Lingula (Lat.) = a little tongue, referring to the shape of the shell 
.9 bolus (Lat.) = a small Greek coin. 
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Section : Mollusca P roper. 
Ca•ce 25-46• TI ' t' · 11 th b' 11 k llloll111ca Proper. us sec 10n comprises a e o � ects genera y nown as 

Caees 25-32, 
Lamelli­
�ra11ckiata, 

" shells/' such as oysters, scallops, mussets, river mussels, 
cockels, venus-shell, boring shell, the snails, pearly nauti­
lus, &c. ,There are certain anatomical characters which dis­
tinguish the animals of the Mollusca Proper from those of the 
Motluscoida, but of which the palaiontologist cannot avail 
himself ; there are, however, sufficient characters by which to 
distinguiSh the shells themselves from any of the preceding 
forms. 

According to the characters of the - shell and the organi­
sation of the animal, four classes of Mollusca are distinguished, 
all of which are represented amongst the fossils, and we may 
mdeed say that Molluscs form the most abundant remains of 
animal life imbedded in our earth's strata as may be seen 
from our collection, where they occupy almost half of the 
entire' number of the wall cases-22 out of 50 (cases 25-46) 

Class : Lameltibranchiata 1 (Bivalves)
_
. 

,These are shells with two valves, which differ from those of the 
Brad,iopoda by being almost generally " inequilateral, " but " equi­
valved " (wiLh ve1'y few exceptions). Each shell shows a margin and an 
apex ; the apex, termed generally " umbo, " occupies the upper side of the 
shell and is general! y turned more or less on one side (towards that side 
where in living forms the mouth of the animal lies). This side towards 
which the umbos are turned is the " anterior " side, consequently the 
oppos�te one is the " posterior," and then one of the valves� is light, the 
other left. The shells are joined on the umbonal side by an articulation 
of " teeth" and besides this by a " ligament. " The teeth are important 
characters in fossil shells, although in some forms they are absent. 
'.l'hete are inside the shell some other marks of importance. Close to the 
margin there runs generally a line, called the " pallial line," whei:e the 
margin of the sack or mantle,2 which enclosed the animal, while living; 
'was attacl1ed. In some of the bivalves the two halves of the mantle 
are united ; in this case water is admitted to the gills 3 by two longer 
or shorter tubes called " siphons" coming out from the posterior part. 

In i:nany forms these siphons are long and can then be retracted 
w�thin the shell, arid in these forms the " pallial line" is deflected inside; 
passing round the siphons ; it forms the " pallial sinus." 

These characters, whether the shells are " siphonate" or not, whether 
the pallial line is entire or forms a " sinus," are used by English authors 
as characters of the sub-divisions. 

Continental writers use another character fo1· the great sub-division. 
In order to enable the animal to shut its shells at will, there are inside 

1 Lamelli branchia (Lat.) =lamellar gills (organs of i'espiration). 
2 Pallium. 
a Respiratory organs. 

., 
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the shell one, in other forms two muscles connecting the valves, and by 
the contraction of which the shell is closed ; the points of attachment of 
those muscles are marked by distinct impressions after the animal is 
removed, so that in any shell one can say whether there was only 
one or whether there were two muscles ; according to this the Mollusca 
were su8-divided into two great groups, " Monomyaria" 1 and " Dimya-
1·ia," 2 the latter being further sub-divided into shells with " entire pallial 
lines" and those with a " sinuated pallial line." 

I follow the English classification-
(a) . Asiphonate bivalves3-(these include all the Mono­

myaria and a portion of Dimyaria. 
(b) . Siphonate bivalves- (including the i·emaining por­

tion of the Dimyaria,)-
(a) . with entire pallial line ; 
(/3) . with sinuate pallial line. 

Order : .J.sipltonida. 4 
The beginning of this order will be found in case 25 . cam 25-28, 2!1, 

It commences with a genernlly known family, that of the ���!vi:.1• 3• 
Ostreidce called so from the most typical O'enus Ostrea (an Shclv�• l-4, 

' • ', b (i.tr .. dlli, 
oyster) . In this genus the shell is very Hregular ; it is one 
of the instances where the valves are unequal, this being 
caused prominently by the circumstance that the shell is at­
tached by one of the valves (the left) ; in this case this left 
valve can also be called the lower one and is convex, while 
the upper one (the right) is concave or flat ; t.be surface of the 
shell either scaly (generally the lower oue, in some instances 
both) , or foliaceous. Ostrea ranges from carboniferous through 
all formations and is still numerous in present seas. Forms oF 
this genus are found in shelves 2 and 3, and in the beginning 
of shelf 4, case 25. 

The other portion of shelf 4 contains two sub-genera of C••e zs, 
Ostrea, i. e. Gryp hrea 5 and ExogJra, 6 of which in the former Shelf 4 (bi. 

the left valve possesses a prominent very curved umbo, while 
in the latter the umbones are subspiral and tumed to the 
posterior side, i. e. reversed ; both of them are found in 
mesozoic rocks. 

1 Movo> (Gr. monos) = on e ; f.LUWY (Gr. myon) = a  muscle. 
2 D.1,. (G1·. dis) = twice ; f.LUwy = a  muscle . 
" Biv:il vcs without siphons. 
·I Without a siphon. 

rpu?ru> (Gr. grypus)=curvcd, hooked. 
• ''E�w (Gr. cxo)=out, outsid� ;  yupo> (Gr. gyrus)=curvetl, bent. 
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While the first shelf of case 26 contains large specimens 
of Oatreidce, we find in the beginning of the second still some 
specimens of li'xogyra ; adjoining to it are two other genera of 
less importance. 

In the middle of the second shelf, the large genus Pecten 1 
begins and fills also the entire third shelf aud beginning 
of the fourth ; the Pectens are as well known shells as the 
Oysters ; they comprise the scallops. The shells are generally 
distinctly ribbed and the beaks are furnished with ears ; 
the anterior ear larger. The genus Pecten is represented 
in secondary and tertiary rocks, and is numerous in present 
seas ; and if we take the sub-genus .Aviculo-Pecten into con­
sidemtion, then the range of Pecten would go as low down as 
carboniferous. 

Other sub-genera are Hinnites 2 and Janira 3 (N eithea) ;' 
and adjoining these there is in the fourth shelf, case 26, the be­
ginning of the genus Lima ;5 here the valves are free, equal 
and eared, obliquely oval ; their umbones apart ; it ranges from 
carboniferolfti to the present day. 

The first shelf in case 27 contains large specimens of 
OstreidtZ. 

In the second we find the continuation of Lima, and then 
beginning of another genus, Spondylus,6 in which the valves 
are unequally eared, radiately ribbed or foliaceous, and covered 
with spines and articulating by well-developed teeth ; range 
from jurassic up to present days. 

In the next shelf we find in the beginning still some 
Spond?fli ; adjoining to it is Plicatula,7 resembling Spo11-
d?flua, but having no ears ; ranges from trias to the present 
day, and is most numerous in cretaceous. 

In the same shelf is also the beginning of the next family, 
the Aviculidce, from the genus Avicula,8 which has an 
obliquely oval shell, very inequivalve and eared. 

1 Pecten (Lat.)=a comb, refel'ring to the riubcd surface. 
� Hinnus (Lat.) = a mule. 
a Ia11e1pet (Gr, Janeira)=a mythological name, of a .tlnuglitcr of t],e 

Okeauos. 
4 N')I£ (Gr. ncis)=a well nymph ; 8Ea (Gr. then)=godde1�. 
s Lima (Lat.)=a file. 
6 �7l'OllOUAO£ (Gr. spontlylus)=vcrtcbrn, a joint, referring to the nrti· 

culntion of the volves. 
7 Plicatus (L11t.)=plnited. 
8 .4.wicula (Lat..) =n litllc bird, rcfcniug to the ehn11c of the shell. 
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It occurs already in silurian rocks. I may here mention 
that the pearl oysters ( Meleagrina 1 }  belong to the Aviculidce. 

There are several sub-genera of Avicula, the more important Case 27, 

of which are Aucetla,2 in which the left valve is ear less, Shelf 4· 

in permian and secondary rocks ; Cardiola 3 probably �]so 
comes here ; it is palrnozoic. The valves are equal, obliquely 
oval, with prominent umbones, radiately and concentrically 
ribbed ; Pterinea,4 very oblique and broadly winged, with 
anterior beaks ; lower silurian to carboniferous ; jJfonotis 5 
resembles Avicula, but has compressed shells, antei·i�r side 
short and rounded, and the posterior only slightly eared ; 
occurs in permian and triassic rocks ; Posidonomya,6 with a 
very thin shell, which is equivalve and earless, concentrically 
furrowed'; from carboniferous to trias. 

Large specimens of bivalves fill the first shelf (case 28) ; caoe 2s, 
the second and third contain the continuation 0£ shells belong-

Shelf 1. 

ing to the Aviculid!Z ; of these may be mentioned, in the �l:�lr��· 
second shelf, Gerviltia,7 shell long and very oblique with the 
posterior ear winglike ; especially mesozoic ; Perna,8 with a 
compressed subquadrate shell, with a broad hinge area, con­
taining oblong closely-set groves to receive the cartilages by 
which the shells join ; it begins in trias and iii still living. 

Here also begins Inoceram1ts,9 differing from Perna 
chiefly in form ; the shell is concentrically furrowed and has 
prominent umbones ; begins in lias, but is most numerom� in 
cretaceous. 

The fii·st hal f of shelf 3 still contains lnoceram11s ; next Case 28, 

to it is the genus Pi"nna,1° a peculiar wedge-shaped shell, with Shell 3• 

the umbones pointed and the posterior side truncate. It 
ranges from devonian rocks to the present day. It forms 
a passage to the next li.mily, that of the Mytilidce, which 
fill shelf 4 of case 28. 

This family contains fi1·st the genus jJfytilus 1 1 the case 28, 
11 k l "t L f 

· 
d Shelf 4. we - nown sea-musse s ;  1 uas a range rom permmn, an JJI.ytilida:. 

·t Meleagris (Lat.)=the pearl fowl. 
i Diminutive of avicula. 
3 Diminutive of cardium (name of a shell). 
4 IlTEf lYO> (Gr. pterinos)=winged. 
s M6vo> (Gr. monos)=one : OU>-cLTO£ (Gr. us-otus) = enr. 

6 Ilocreiowv ( Gr. Poseidon)= :-.: eptunus, 
7 From a proper name (Mr. Gervillc). 
8 Pcrnn=nnmc of a shell-fish. 

9 �I,-ivo> (Gr. is)=1ibrc ; Kepap.o> (Gr. kcrnmos) =shcll. 
JO Pinna ( Lnt.) = n fin, 1·efcrri 11g to the shape of the shell. 
11 MunAo> (Gr. mJ tilos)=the sea-mussel .  
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is very numerous iu the preseut seas, being an extensive 
article of food for the dwellers on the coast ; next to it is 
Motliola,1 " the horse-mussels," which commeuces in Hassie 
rocks and extends to the present day. 

Lithodomus 2 (the rock-boring mussel) ; their shell is cy­
lind1·ical, inflated iu front and wedge-shaped behind ; they 
bore into shells, corals, and the hardest limestone rocks ; as 
fossil it is found alreatly in the oolite and lives in present seas. 

IJreissena 3 (or Congeria) concludes the JJiytuidce ; shell 
much like lrlytilus, but valves obtusely keeled. They appear 
first in tertiary rocks, in some portions of which they are 
very numerous, so in the Congerien-sandstein of the Vienna 
tertiary basin. 

'l'he first shelf of the next case (29) contains large speci­
mens -0f bivalves, and in the next shelf (2) we find the next 
family, that of the .tlrcarlce, in which the hinge of the 
valves shows numerous similar comb-like teeth. First is 
placed the type of the family, the genus Arca,4 with gene­
rally an inflated shell, a straight hinge with numerous teeth, 
the umbones distant, and under each a triangular area. 
They begin doubtfully in lower siluri::m rocks, and are still 
numerous in present seas. Next to it is Cucnllcea,6 very much 
resembling il.rca, but distinguished by a different arrange­
ment of the teeth. Range, the same as of the former. 

Next follow Pectmz cult�s,6 which commences in creta­
ceous, and is very numerous in miocene rocks, and lives also in 
present seas ; Nucula,7 a shell in which the umbones are re­
versed towards the posterior side and which ranges from 
silnrian to the present days. 

The Arcadce continue into the next shelf, with the genus 
Leda,8 which is like Nucula, but more elongated and produced 
posteriorly ; from palmozoic rocks to the present days. 

The next family is that of the Trigoniadce from the type 
genus 1'rigonia,9 in which the shell is more or less trigonal 

1 Modio"bus (Lat.)=1t dl'inking vessel. 
� A19o> (Gr. lithos)=rock ; oop..o> (Gr. domo•)=a house, home (a'. she 11 

living in rock). 
3 !'roper name D1·eissen. 
4 Ai·ca (Lat.)=a chest, an ark. 
• Cucullus (Lat.)=a cowl. 
6 Pectunculus (Lat.)=diminuti\'Um of Pee/en. 
i Diminutive of mix (Lat.)=a small nut. 
8 Msthological name (Greek.). 
9 Tpfywyo� (Gr. trigonos)=thrcc-nnglc1l, 
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with two or three diverging hinge-tceh, which are prominent 
aud transversely striated ; they are mostly mesozoic, aud some 
species live at present in Australian seas ; the paheozoic re­
presentative of l'rigonia is Ax in us . 1  

The rest of shelf 3 is occupied by another family, case 29, 

th TT. • • 3 • th th U: · o h 
· Shelf � e unioniiuE, w1 e genus nzo, t e common river mus� Unionidfli. 

sels. The range of this genus is not known with certainty, 
as the species quoted formerly from palaiozoic rocks were 
removed to other genera, but it appears to be represented in 
jurassic times, and is very numerous iu the rivers, tanks, and 
lakes of the present day. The river pearl-mussel is also a 
Unio. 

Order : Siphoniila. 

With shelf 4 of case 29 the second order of the Lamelli- ��9fl�· 
ln·anchiata begins, that of the Siphonicla, i.e. shells with Siphonida, 
respiratory tubes (siphons) coming out from the posterior 
side, either only short ones, when there is a small sinus only 
or none, or longer ones, when the sinus of the pallial line 
becomes deeper. 

(a) Siphonate bivalves without paUial sinus. 

At first ?-re placed the Ch
.
amiclce, called so from the genus ��:�l!: 

Chama,3 wluch has an uneqmvalved shell attached by one of Cka11iid0i, 
the um bones, in which case the upper valve is the smallest ; on 
the surface of the valves foliaceous expansions. It occurs 
already in cretaceous rocks, but is chiefly developed in tertiary 
rocks (eocene of the Paris basin) and lives in present seas, 
Next to it is JJiceras,4 so called from its beaks being very 
prominent and spiral, resembling horns of a ram ; the valves 
;;ire sub-equal ; it is an oolitic genus ; the third genus is Re­
quienia,5 which resembles JJiceras, but with one of the 
valves (the right one) much smaller and not so spiral. It is a 
cretaceous fossil. 

Next to the Chamacece are representatives of that peculiar �::S"r22, family, the Hippu1·iticla, which are large, thick-shelled, unequi- Hi�;;itidt., 
valved bivalves of a conical or cylindrical form, which are 

1 'A�fv'Y) (Gr. axine) = an axe, a hatchet, referring to the form of the 
ehell. 

2 Unio=a pearl. 
3 XY)p.� (Gr. cheme)=a gaping. 
4 t..15 (Gr. dis)=twice ; 1dpa5 (Gr. keras)=a horn, double-homed 

shell. 
6 From a proper name (Requien). 
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attached by the larger (right) umbo an<l show a peculial' struc­
ture of the valves and of the hinge apparatus, too complicated 
to be desc1·ibed here. They are, as far as known at present, 
reshicted to the cretaceous rocks, and are represented in ou� 
collection by two genera. HippU1·ites 1 (from which the family 
takes its name) and Radiolitea.2 

In this shelf is also the beginning of the Cardiadce, at 
first represented by the genus Cardium,s which comprises the 
true cockles, which are extensively used for food. The shells 
are radiately ribbed ; the genus ranges from carboniferous to 
the present day, where it is very numerous in the seas. 

Shelf 1 of case 30 contains large bivalves, while the 
second shelf still contains specimens of Cardium ; adjoining to 
it is Protocardium,4 which is a cretaceous genus, and the shell 
of wfiich is radiately ribbed in the posterior part, while the 
rest is concentrically striated. This is followed by the very 
peculiar genus Conocardium,5 the shell of which is trigonal, 
conical, truncate behind, with long (siphonal) tube near the 
um bones. It is a paheozoic shell and ranges from silUl'ian 
to carboniferous rocks. 

In the same shelf also is the beginning of the next 
family, the Lucinida, called so from the well-known genus 
Lucina,6 with generally an orbicular depressed shell, and the 
anterior muscular impression elongated. It ranges doubtfully 
from siluriau to the present days, being especially numerous 
in  tertiary rocks ; some more specimens of Lucina are found 
also in the third shelf ;  next follows Corbis,7 with the surface 
of the shell concentrically sculptured, with denticulate edges ; 
begins in  jurassic rocks. Passing by two or three other forms of 
Ludnidce of less importance, we find in this shelf also the genus 
Cyrena,s a fresh-water shell, r presenting the Cycladidce, so 
called from the genus Cyclas, of which no specimens were 
available for exhibition ; Cycrena appeared at the close of 
jurassic times. 

1 Fossil horse-tail. 
2 Radiolus (Lat.)=n small ray, referring to the radiated structure of 

the upper valve. 
s Kapoia (Gr. kardia)=a, heart, referring to the shape. 
4 ITpcliTO> (Gr. protos)=the first, and Cardium. 
5 Oonus (I.at.)=cone, and Cardium. 
6 Lucina (Lat.)=goddess of light, a surname of Diana. 
7 Oorbis (Lat.)=a basket, referring to the structure of the shell surface. 
s Kup�V'l (Gr. Kyrene)=a nymph, the bclove(l of Apollo. 

g Kux>-.o> (Gr. cyclcs)=a circle. 
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At the e1�d of the _sa_me she!f (3) , \Ve also find th� beginni.ng ��!�.:· 3, '· 
of the family Cyprimd(JJ, with the genera Cypnna, 1 whteh Cyprin� 
appea1·s in the Muschelkalk and lives in present seas ; Astarte,2 
which begins in lias, is very n umerous in some jurassic rocks, 
and lives in present seas; it is especially characterised 

_
by 

having the so-called "lunula "3 well-marke<l ; Crassatella, 4 with 
thick solid shells and well-marked m uscula1· impressions. It 
begins in cretaceous rocks an<l is especially numerous in 
tertiary rocks and lives at present. 'l'hen follow some other 
genera, of which it will be suffi cient to quote the names only, 
with thei 1· etymological derivation : lsocautia 5 from trias to 
the present day ; Cyprieardia,6 secondary, tertiary and recent ; 
Paeltydomies,7 devonian aud carboniferous ; Cardinia,8 from 
(doubtfully} silurian to j urassic rocks ; Myoconcha,9 from pe1·miau 
to tertiary (this is placed by Nicholson with 1Uyti1ida) . 

While the finit shelf of case 30 contains large specimens case s1, 
of bivalves, we find in the begiuning of shelf 2 still two shelf 1. 

genera of the Cyprinid(JJ ; Ca1·dita, 1 o has a cockle-shaped, some- ��'!'ir8J� 
what obliquely oblong shell, with radiating ribs ; it appears Ogprinid..,. 
in triassic rocks and li ves at present ; and Venericardia, 1 1  
which is a sub-genus of the former. 

(b) Siphonate bivalve,, with pallial sinua. 

In this second shel f begins also that portion of Siphonate C••• 31• 
shells, tbe pallial l ine of which is sinuated ; we find first �elf� 
the family Peneridce, from the typical genus Yenus, 1 2  the .,..,. · 
Venus shell, which appears i n j nras:>ic rocks and is numerous in 
present seas ; closely related to it is C!Jtherea, u which also has 
a similar distribution ; the sinus in both is moderate, angu-
lar ; reprnsentatives of C!Jtherea are found also at the begin-
ning of shelf 3 ;  next to it is Artemis, 1 4  in which the pallial c118e 31, 

Shelf 3. 
1 Ku?rp1s (Gr. kypris) = Cyprian, surname of Venus. Yenerid..-, 
2 Another name for Venus. 
" An oval space in front of nnd below the beaks of the valves. 
• Crasszts (Lat.) = thick. 
• ''Ia-os (Gr. isos) =like ; 1'ctp'Ofa (Gr. kardia) =heart, henrt·ilhaped shell. 
6 C;1jpris and Kardia. 
i llaxu; (Gr. pachys) = thick; oop.os (Gr. domos) = shell. 
8 Cardo, cardinis (Lnt.) =a hinge. 
0 M.?Ja (Lnt.) = a  mussel ; concha (Lat.) = shell. 
10 Kapoi!X (Gr. knrdia) heart. 
11 Ven us-heart-shell. 

12 Mythological name (Yenus). 
13 Ku9�pmx (Gr. Cythcreia) =surna.me of Aphrodite (Venus) . 
H '' ApTE(J-1> (Gr. Artemis)= thc Greek name for the Uoman godd�S& DianR. 

p 



Case �•.  
Shelf 3. 

Case 31, 
Shell 3. 
Tellini.t... 

Cn.i:ic :l, 
Shelf 3, 
8olenidm, 

Case 31, 
Shelf 3. 
Myacidm. 
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sinus is deep and n11guhr ; ranges from cretaceoue (?) to the 
present days ; of the others may be mentioned Tapes, 1 
tertiary and living, and Petricola,2 which ranges from creta­
ceous to the present days (it burrows in limestone and mud) . 
With this we arrive at a next family, that of the Mactridte, 
called so from the typical genus Mactra,3 which appeared in  
liassie rocks and is  very numerouf> in present seas. Another 
genus of the same family is Lutraria,4 the " otter's shell," 
with a deep pallial sinus ; it seems to appear first in cretnceous 
rocks and is still a living genus. Next to the JJtJactridte we find 
another family, the Tellinida, represented by Tellina,5 which 
is very numerous in present seas, especially in the tropics 
where the shells are highly coloured ; the animal is eaten ; as 
fossils the shells are known from oolitic rocks upwards ; other 
genera of this fami}y ai·e-Psammobia,6 the sunset-shell, or sand­
shell, with a very deep siphonal sinus ; it commences in eocene 
rocks and lives at present  in seas ; Sanguinolaria,7 an oblong, 
compressed and thin shell, with a very deep siphonal sinus ; it 
is also. known from eocene rocks and lives in present seas, the 
shells exhibiting red colours ; IJonax, 8 the wedge-shell, with a 
trigonal wedge-like shell, has about the same range as the 
two last named ; Bolen,9 the razor-fish, with a long, sub-cylin­
drical shell which makes its appearance in tertiary rocks and 
is numerous in present seas ; it is the representative of another 
family of bivalves, the Solenidte, in this shelf. 

At end of the same shelf we also find the beginning of a 
next family, the Myacirlte, of which the genus Mya, 10  the 
Gaper, is the type, with an inequivalve shell, gaping at the 
ends ; it appears in mi<l<lle tertiary times au<l lives iu the. seas 
of the present day. 

1 Tapes (Lat.) = carpet, tapestry. 
2 Petra ( Lat. ) = a  rock ; colo (Lat.) = to inhabit. 
3 MaxTp<X (Gr. maktra) = kneading trough. 
4 Lutra (Lnt.) = an otter. 
5 Te>-.>-.lvii (Gr. telline) = the Greek name of a mussel li\·ing in eene and 

1·ivcrs, 
6 4'ap.p.OG (Gr. psammos) = sand ; (3Iow (Gr. bioo) = to live. referring to 

its littoral habits. 
7 Sanguinolarius or sanguinolentus (Lat.) = bloody, with reference to the 

colour. 
R Lldv<X� (Gr. donnx) = a  reed, n pipe ; the male of the 6olcn, razor-fish . 
" �WAljV (Gr. Bolcn) = n  watcrpipc, but also the Greek name for the 

knife-fish . 

. �o Mu°' (Gr. my•) = the G reek nnmo of n sl.1011, the muoscl. 
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:Further genera of the Myacidm are placed in the next shelf, Case 31 ,  
4;  Corbula,1  which has a very inequivalve, gibbose shell, the �;��ti .. __ 
right valve being the larger one and with a prominent beak ; 
ranges from jurassic to present times ; Panopma,2 resembles: 
JH!/a, but the shell is equivalve, commences in jnrassic rocks 
and is also represented in present seas ; Sa:ricava,3 which lives 
in crevices of rocks or burrows in limestone and shells ; as, 
fossil it appears first in tertiary rocks. With Anatina a new 
family begins, that of the Anatinidm,4 which is especially ���.�13J: 
numerously developed in i;iecondary (mesozoic) times, although A11ati11id ... 
several types appear in the palreozoic epoch. Anatina, the 
lantern-shell, itself is doubtfully known from devonian rocks,. 
occurs chiefly in the oolites and lives in present seas. Next. 
to Auatina is the large and palreontologically interesting 
genus, Pholadomya,6 which generally has a ventricose shel l ,  
gaping behind, generally truncate in front, and ornamented 
with radiating ribs on the sides. Their maximum develop-
ment is in mesozoic rocks, where they appear for the first 
time ; they are rare in tertiary rocks as well as in present seas. • 

Large specimens of bivalves fill No. I shelf of the next Caso s2, Shelf I. case, 
In shelf No. 2, at the beginning, we find still specimens of Case 3?, 

L f j · 6 f Shelf 2. Pltalodom!Ja. A suu-gt>nus o lltalodomya is llomom:z;a, rom A natir1id..,. 
jurassic rocks in Europe . Other forms are-Myaciies,7 which 
contains only extinct forms ranging from siluriau to the 
chalk ; Goniomya,8 which follows next, is a sub-genus of 
Myacites, distinguished by the ribs on the sides of the valves 
forming an angle ; it is a mesozoic fossil, ranging from lias to 
cretaceous ; Ceromya,9 with a ventricose (anteriorly) shell, 
rather prominent, somewhat spiral um bones ; surface of the 
valves often obliquely furrowed, chiefly jurnssic. Some other 
forms are of less importance. 

1 Corbula (J,at.) = a  small basket. 
2 Ilavd71'lj (Gr. Panope) = nnme of a Ncrcid. 
3 Saxum (Lat.)=a  rock, stone ; cavo (Lat.) = to excavute. 
4 Anas (Lat.)= the duck ; anatinus (Lnt.) = pertniningto a duck, the duck 

•hell. · 

• A compound word from 4Jw>-.a0 (Gr. phoh1s) =name of a shell, and 1-'ua 
mmsel. 

6 ''Op.0100 or 01-'C» (homos) = like, resembling, allll Mya. 
7 Like a Mya. 
s rama (Gr. gonin) =nn angle, and 1-'ua =mussel. 

9 K:pao� (Gr. ccraos) =horned ; and 1-'ua =mussel, refelTing to the 

um bones. 
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Next in order we find the family of Gas/4"oc1uenida repre­
sented by two genet·a, Gastrochrene, 1 with a wedge-shaped shell, 
which has a wide gape in front and is closed behind ; they 
bm·row in mud and stoue, appear first in jurassic rocks and 
are still represented in present seas. ClavageUa 2 is another 
genus of the Gastrochrenidre ; commenced in cretaceous rocks 
and is still living. 

The last family in this slielf, with which also the bivalves 
terminate, is that of the Pholadida, the family of the " bur­
rowing-shells," so called from the genus Phola8 ; 3  they burrow 
in clay, peat, or rock, and as fossils they are known to com­
mence with certainty in eocene rocks ; there are no specimens 
exhibited. The best known form of this family belong to 
the genus Teredo,4 the " ship-worms " which burrow especially 
in wood and are thus very destructive to piers and ships. 

Class : Gasteropoda. 5 

Co•es ss-�s. With case 32 a new class of Mollusca begins, that of 
Gcutn·opod<1. the Gasteropoda, which comprises, generally speaking-, the 

univalved Mollusca, known as snails, whelks, limpets, &c. 
This class derives its name from the arrangement by which 
locomotion in the living forms is effected, i. e. by a broad 
horizontally flattened central disc-the " foot. " In the fossil 
state we have to deal with the shell only. 

In the greatest number of Gasteropoda the shell is uni valved ; in 
very few forms it is compound. The univalved shell is in the simplest 
form a low cone, as in the limpets ; in other cases the cone becomes elongated 
and even tubifom1 ; it retains either this shape (Dent'alium) or in most 
cases is spirally coiled up. The turns of the spiral are te1·med " whorls. " 
In e. few cases they do not touch each other ; generally, however, they are 
in coritacf, and then the lines or grooves formed by the contact 0£ the 
whorls are called " sutures." The whorls either lie in the same plane, 
" discoidal, "  or in most cases they are " tuniculated." 

The axis round which the whorls are wound up is called " columella, " 
and this is either solid (" impeiforate shells "), or sometimes hollow " per­
forated shells ;" at the apex 0£ this columella there lies the smallest 
whorl, and from here they become wider downwards, terminating with 

I C:t<TT�g (Gr. gaster) = the stomach, ventral side ; xafvw (Gr. chaino) = 
tO gape, 

2 Diminutive of clava (Lat.) = a  club, the " club-shell." 
3 <Pw>-.ct0 (Gr. pholas) = dwelling in caves, referring to the burrowing 

habits of these shells. 
• T:pl)�WY (Gr. teredon) = a  wood· boring shell. 
5 rcc<TT�!;' (Gr. gaster)=the stomach, belly ; 7rOUo =7ro�rl> (gr. pus = podos) 

= foot, referring to the locomotive organ on the ventml side. 
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the " bocly whorl " which contains the " mouth " or " aperture " of the 
shell ; this is enclosed by an " outer " and " inner lip, " and is either 
" entire," or in other shells, notched in front (the apex placed posteriorly); 
in other cases, again, there may be also a posterior notch, and both of 
them, or one only, may be prolonged into canals, varying in length (this 
character indicates that th� animal possessed " respiratory siphons, " 
which came out through the canals). 

According to the respiratory organs they are divided into two large 
sections, Branchifera,1 respiration by gills (aquatic), and Pulmonife'1'a2 
respiration by lungs (land-snails). 

Section : Branchifera. 

A.-Prosobranchiata.-The gills situated in advance (11po�ov 
= proson) of the heart. Tney begin in  case 33. Iu the first 
shelf are large specimens. 

In the next shelf we find at first the family of the Strom- Case 33, 

bidm, with expanded and notched lip, so called from the genus �����1�lia ... 
Strombus,3 with a long aperture, expanded outer lip ; bas an 
an terior as well as posterior notch ; cretaceous and tertiary, and 
very numerous iu  present seas. 

Pteroceras,4-the scorpion shell, has in the adult state the 
expanded lip furnished with several long processes ; com­
mences iu the lias and has nice representatives in present 
seas. 

Next to it is Rostetlaria,6 with an elongated shell and an 
expanded lip and long canals ; very numerous in tertiary 
rocks, and surviving to the present day. 8eraplis 6 or Terebel­
tum 7  is another genus belonging to the Sti-ombidm ; begins in  
eocene rocks, rare amongst the recent Molluscs. 

In the same shelf begins also the fon1ily of the Mu1�icidm .• Case 33, 
very well known shells also amongst the recent Mollusca ; �j,��\�:z ... 
the shell has a rounded aperture, . entire behind, and the 
anterior canal long and straight. :Several characteristic 
genera : Murex,8 from which the family takes the name, is the 
type genus ; has a shell ornamented with longitudinal ridges 
and a rounded aperture ; Legins i n  tertiary rocks and has many 

1 Bp.Xyx1a (Gr. branchin) = the gill ; ef;epw (Gr. phero) = to carry, to lmvc. 
2 Pu/Jmo (I.at.) = a lung ; fei·o (Lnt.) = to have. 
3 �Tpop.f3o> (Gr. strombos) = a  top ; also the nnme of a shell, 
4 DTepov (Gr. pteron) = a  wing ; xepa� (Gr. keras) =horn, referring to 

the expanded Ii p wi tb several processes. 
5 Rostellum (Lat.) =a little beak. 
6 Derivation doubtful. 
7 Diminutivum of 'l'erebra, n name of nnother shell ( terebra menus 'nu 

auger '). 
s Name of the purpur-shell in Pliny. 
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represeutativcs in present <lays ; o lher crcnera are Pisaniti 1 
Lcgins in eoceue, and is very numero�s i n  present sea� ; 
Ranelta2 (the frog-shell) and 1hton,s both begin in eocene and 
are well represented amongst the recent 1Vfoll uscs ; Turbinella,4 
miocene and living ; CanceUaria,5 the cross-barred shell, eocene 
and in present seas ; Pyrula, 6 with pear-shaped shell and a 
long (open) canal, commences in cretaceous rocks, and is well 
represented amongst the recent shells ;  F'usus7 (the spiudle­
shell) is, next to JJfurex, the most numel"Ons and best known 
shell, both fossil and recent, of the Muricirlm ; it has a fuc::i­
form shell with a long canal ;  it commences in cretaceous an<l 
is very numerous also in present seas. 

In the beginning of the next shelf ( 4) there are some 
more specimens of F'u1ms, with w hich the family Miericidm is 
concluded . 

Next follows the family Buccinidre ; the best known of this 
is the genus Buccinum,8 the whelk, which commences in crc­
taceous and is very numerous in present seas ; it is an article 
of food. All the other genera, which fill the rest of this shelf, 
also belong to the Bucciuidm : 1'erebra,9 the auger-shell ; 
Eburna, 10  the ivory-shell ; Nassa, 1 1  the dog-whelk ; Purpura, 1 2  
the purple-shell, &c. 'l'hese com mence i n  tertiary rocks and 
are numerous in present days. 

Passing to the next case (34) we find in the first shelf 
large specimens of Gasteropoda. 

In the next shelf there are some more representatives of 
the Bucciniclte, of which may be mentioned Cassis, 1 s the hel­
met-shell ; (;assidaria, 1 4 related with the former ; Oliva, 1 6  the 
olive-shell, and .Ll.nciltaria, 1 6  all of which commence in eocene 

1 Pisa (city) in Tuscany. 
2 Rana (Lat. )=the frog. 
3 Tplrwv (Gr. Triton)=a  sea deity. 
• Diminutivum of turbo (Lat.) =n top. 
; Cancellatus (Lnt.) =cross.barred. 
G Diminutive of pyrus (Lat.) = a pear. 
7 Fu.�us (Lat.) = a  spindle. 
" Buccina (Lat.) = a trumpet ; also the tnton shell. 
" Terebra (Lnt ) = an auger. 

10 Ebur (Lat.) = ivory (eburneus= ma<lc of ivory) . 
11 Nassa (Lat.) = the net or basket for catching fish, 
12 Purpura (Lat.) = the purple shell-fish. 
rn Cassis (Lat.) = the helmet. 
1• The same derivation. 
15 Oliva (Lat.) = the olive. 
IG .dncill a (Ln t.) = a  maiden. 



tertiaries and are well represent ed amongst the living shells. 
In Olilia the whorls are shorter, the aperture long and narrow, 
notched in front ;  Ancitlaria has longer whorls, more conical, 
and the aperture is shorter. 

In tliis shelf we also find the begi nn ing of the Conidce, Cose �4. 

. 'tl tl . 1 C tl I J I f\hci r z. com mencmg w1 l ie typwa e-en us om1,S, 1e cone s 1e , i::onid.-. 
with very low whorls and a conical shell; this genus is very 
n umerous amon�st the living Molluscs and among fossils ; 
it appears first in cretaceous rocks. 

The only other genus of i mportance in this family is Plettro­
toma, 1 the shell of which resembles somewhat Fusus, but the 
outer lip has a rleep slit near the suture; it is very 11umel'Ous 
i n  present seas, but is hardly less nu merous in the fossil state ; 
commences in cretaceous and is most nunie1·ous in tertiaries. 

In the beginning of the next shelf there are some more Cose 3,, . 
f Pt d .  

. . . . f s�e1r 3 specimens o eurotoma ;  a JOllllllg 1t are representatives o coni.k. 
the family /Tolutidce, of which /Toluta, vo lute, is the type; it J'ot.tid,,,. 

has a ventricose shell,  with a mam millated apex and a deep 
1 1 otch in front of the aperture; it eommenc�s in cretaceous 
rock s, but is especially numerous in tertiary deposits and re-
cent ; Mifra,2 the mitre-shell, which begins in cretaceous, and 
Marginella,3 wh ich begins in eocene rocks, are two other 
genera of /Tolutidce ; both very numerous in present seas. 

'l'he end of this shelf is occupied by the family Cyprceidce, case 84 
the cowries, with the typical genus Cyp1·cea,4 which has numer- �elf ;{ ;  
ous representatives i n  preseut seas, especially in the Indian 

pram "'· 

Ocean, amongst which may be noticed the coin-shell (C.1Jprma 
moneta) 5, in  India known as the cowry, and used here as well 
as in Africa in place of coins; amongst the fossils, it appears 
first in cretaceous rocks. 

'l'he lo\Vest shel f is occupied by the family Naticidce, with case 34, 
the type -genus Natica, wit,h a more or less gl�bular smooth ���)�;:;.. 
shell, the in ner lip callous, and the shell um bhcated ; ranges 
from devonian to the present days ; in almost all seas. 

Large specimens of G asteropoda occupy the first shel f  of case 3;;, 
case 35. In  the second shelf we still fiud some forms of 51helr 1. . 
717 • • • • 6 h f h 

. . ,arge spcc1-
+ • atica ; next to 1t 1s Szgaretua, anot er genus o t. e Natzctdce, mens. 

Case 35, 
Shelf 2. 

1 Il>..eupov (Gr. pleuron) =the side (here ' lip') ; Top.� (Gr. tome) = incision. Naticid<B. 
2 Mitra (Lat.) = the bishop's hat, referring to the shape of the shell. 
a Marginella, diminutive of margo (Lat. )=a  rim, referring to the thick-

cnc<l margin of the ontcr lip. 
4 Ku?rp•> (Gr. KJpl'iH) = Cn1ri1in, nn cpithcton of Venus • 
. '> A. coin. 
6 Si,qrrrel is thr Afrirnu nnmr of this shell, introdncccl hy Adamson. 
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wh i�h is ear-shaped, and bas a very wide ape1·ture ;  iL com­
mences in eocene rocks and lives in present seas. 

The family Pgramidellida fills the rest of this shelf. The 
more known genera are Chemnitzia, 1 which commences in per­
mian rocks and is sti l l  amongst the l iv ing forms ; and Macro­
cheilns,2 which is a fossil genus, occurring in devonian and 
carb1miferous rocks only (a genus numerous iu the carbonifo­
rous of the Salt-range in India) . 

Next follows the large family Cerithiada, of  wl!ich the 
typical genus Cerithium3 occupies the entire third shelf. 'l'he 
shell is turreted, with a round aperture and a distinct anterior 
can al, somewh at inflexed . They live in present seas, close to 
the shore or in brackish water ; as fossils they commence in the 
trias. 

Other genera of Cerithiada are Potamirles,4 which (with 
its synonyms) comprises the Cerithium-likc shells, living in 
brackish and fresh water ; }.'erinea,s with a very elongated 
shell, having ridges on the columclla and inside of the whorls, 
is a fossil genus ; jurassic and cretaceous. Aporrhais,6 the 
spout shell, is also placed here, although some of them show 
great relation to Rostelleria. It commences in jurassic times, 
and is represented in presen t seas. 

The rest of the shel f is occupied by the family Melaniarla 
with the genus Melania,7 which inhabits fresh water. Some 
more speci mens of Melania are found in the second shelf of 
case 36 . Here also the family of 1'urritellida begins. The 
typical genus is 1'urritella,8 the tower shell, commencing i n  
cretaceous rocks. 

Other genera of 1'nrritellirla are fonnd in the next (third) 
shelf, of wh ich may be mentioned Omphalia,9 which is espe­
cially numerous in the eretaceous rocks of the Gosau, in 

1 C:hemnitz, a German eonehologist. 
2 Maxpo> (Gr. makros) = lnrge ; x•l>-o> (Gr. cheilus) = aperture, refer­

ring to its large, anteriorly rounded aperture. 
a Kcpanov (Gr. keration) =a s11u1.ll horn, referring to tho shape of the 

shell. 
4 fforap.o) (Gr. potamos) = the river ; ElOO) (Gr. eidos) =species. 
6 Nerine, a sea nymph. 
' A'lropew (Gr. aporrheo)=to flow nwny, to flow out (spout). 
7 Mo>..avla (Gr, melania)=blaekness, referring to the llnrk (blackish) 

epidermis of the living forms.  
8 Diminutive of tu.·ris (Lat.) = tower. 
9 'Op.tiJaAO) (Gr. Omphalos)=the navel, umbilicus, referring to the um­

bilicus in the columella. 
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Austria ; Jlermetus,1 the worm-shell,  with a tubular irre- Case 15, 
I l . l h Ji bi 

. } b Shell" :i. 
gu ar y s111ra s e ; resem es sometimes very muc 1 t e Turritellidai. 
tu Les of Serpula ; commences in cretaceous rocks. Siliquaria2 
resembles Vermetus, but the tube has a continuous longitn<li-
ual slit ; commences in eocene rocks ; Scalaria,3 the wentle 
trap, the shell of which is generally ornamente<l by longitu<li-
nal ribs like those of a ladder. Very n umerous in present 
seas, and also as fossil, commencing in j urassic rocks. 

'rhe family Littorinidm of which Littorina,4 the periwinkle, Caso 36, 
• l )) f ) d 

Shelf 3. 
1s t ie type genus, fi the rest o the she f, an are repre- Littorinidri, 
sented by Solarium,5 the staircase shell, commenci ng in 
cretaceous rocks ; Phoru,�,6 the carrier shell, so  called becau!!e 
most of the species of this genus attach foreign substances 
to the margin of their shell in growing ; commencing in 
cretaceous rocks ; doubtfully pal::eozoic ; Rissoa,7 mi n ute i;;hells 
which commence in permian rocks. 

With the Littorinidm are now also placed some other case sa, 
genera, which formerly were classed elsewhere. The most im- l�it�rf�i.<I '. 
portant is })uomphalus,8 Sow., with a flat or discoidal shell and (Solarii�J. 
a wide umbilicus ; it is a fossil genus, ranging from silurian 
to trias, but being most numerous in carLoniferous l imestone. 
It was classed before with the 1'ui·bin idre. 

Passing by the large specimens of Gasteroporla in the C••• 37, 
first shelf of case 3 7, we find in the beginning of the second ��:!r3�; 
shelf the family Paludinida, which contai ns fresh-water �1:J����id°' 
shells. Paludina,9 the river (or marsh) snail, is the chief 

• 

genus, commences in wealden and is numerous at present. 
Next comes the family Neritidm witli the type genus Case 37, 

.Nerita,10 the " nerite," which has a semi-globoE'e thick shell, �:���!.. 
smooth 01· striated ; although commencing in lias it is most 
numerous in present seas. 

In the same shelf the family 1'urbinida begins, with the Case 37, 
type genus 1'urbo,U the " pegtop shell, " species of whiith are �t��l.!id.e. 

I Vermis (Lat.) =the worm. 
2 Siliqua (Lat.) = a  pod. 
3 Scalaris (L11.t.) = like a ladder. 
4 Littus (Lat.) = shore. 
5 Solarium (Lut.)=dial. 
6 <Popeti) (Gr. foreus)=the porter. 
7 lUsso, name of a French zoologist. 
8 Eli (Gr. cu)=nicc, pretty, wide ; op.'1J<=tf.li> (Gr. omphalos) = umbilicus. 
9 Palus (Lut.)=n marsh, 

10 NYJpfr"l> (Gr. ncritcs)=a sea snnil. 
11 Turbo (Lat.)=a top, whirligig. 
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ea .. 97, 
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very numerous in present seas, but occur more so in the fossil 
state, commenciug in silul'ian rocks. Its shell is turbiuated, 
with a round base. 

Next in importance is Trochus,1 with a pyramidal shell 
and a nearly flat base ; very numerous amongst fossils, com­
mencing in devouian rocks ; also numerous in present seas. 
As other genera may be mentioned Phasianella,2 the 
" pheasant shell," commencing in j nrassic rocks, and now 
living in seas ; Monodonta,3 commenci ng in tertiary rocks 
and living in p1·psent seas ; Delphimtla,4 the ",dolphin shell," 
which commences in triassic rocks, but is also not uncommon 
in present seas. 

The family Halwtidm, which takes its name from the liv­
ing genus Hatiotis,5 the " ear-shell, " eutirely fills the fourth 
shelf; Scissurella,6 which commences in miocene rocl's aud 
i s  now living, is represented b y  a few specimens. 'l'he chief 
fossil genus is Ple�erotomaria ;1 it is numerous in palreozoic 
rocks, commencing with silurian, and also in mesozoic, rare 
in tertiary rocks, and very rare amongst the living Gastero­
pods ; it has a trochiform shell, with a subquadrate aperture 
and a slit in the outer lip, which becomes in the progress 
of growth fi lled in and forms a slit-band. 

C•••"38. Anothe1· important fossil genus of the Haliotidce is 
t���e\peci- Murckisonia,8 which is especially palooozoic ; it resembles 

C'"""its Sh u :a  somewhat 'l'urritella, but the outer l i p  has a deep i>lit, which 
il!TwticJ.e. 0 • gets filled in and forms a slit-band ; ranges from silurian 

CnaP 39, 
!!heir 1. 
Fissurelirlm. 
C.ilyptrcoitla!, 
Patellid<o, 

to parmian ; it is in  shelf 2 of case :-l8.  
The other portion of  this shelf is occupied by three families, 

which contain the shells generally known as limpets ; the 
Jliasurelida are i·epresented by three closely related genera ; 
Fiasurela,9 key-bole limpet., with a perforation in the apex of 
the oval, conical shell ; numerous i n  present seas, fossil in 

1 Tpoxo<; (Gr. trochos)=a top, &c. 
� Pkasianus (Lnt.)=the pheasant, referring to the rich coloming of 

the shell. 
3 M6'vo<; (Gr. monos)=single ; doou<; (Gr. odous)=tooth, referring to 

the one tooth of the columclla. 
4 Delpkinus (Lat.)=the dolphin (diminutive of). 
• '' A>..10<; (Gr. balios)=u11\rine ;  ou<;-cLTo<; (Gr. us-otos)=the ear. 
6 Diminutive of scissus (Lat.)==the !lit, referring to the slit in the 

outer lip. 

7 D>..eup.x (Gr. pleura) =side ; Top.� (Gr. tome)=iucision. 
8 Named after Sir Roderik I. Murchison. 
' Diminutive of fimcra ( Lat. ) =  a fissure, aperture, 
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secondary and tertiary rocks (doul>tfully palreozoic) ; Rimula,1 
the fissure-limpet, with a perforation near the aute1·ior margin j 
ranges from trias to the p1·esent day (in seas) ; Ema1'f}inula,2 
the notched limpet, has a slit in the anterior margin ; com· 
mences in triassic rocks and is represented in present seas. 

The Calyptraidce, " the bonnet limpets," take their namo 
from the genus Calyptrao ,a which occurs as fossil in cretaceous 
and tertiary rocks and is numerous i n  present seas. 

The Patellida comprise especially the genus Patella,4 the 
common " rock limpet," which is extensively used as bait, and 
in some places as human food aim ; it is very numerous in 
present seas, and also amongst fossils, commencing in 
silurian rocks. 

�n shelf 3. the B�·an�hifera prosob1·anchiata end with. the ��:t 3;.• 
family JJentalida, winch 1s represe11te<l by the genus Denfaltttm,5 �ntali"'8. 
the ' tooth-shell,' which has its shell tubular, open at both 
ends ; it Ii ves in present seas and amongst fossils it is knowu 
with certainty to commence in secondary rocks. 

After the JJentalida the peculiar family Chitonida (Chi­
ton=a coat of mail) has its place, the shell of which is multi­
valve, consisting of eight transverse plates ; but no specimens 
were availahle for exhibition ; commence in silurian rocks 
and live in present seas. 

B.-Opisthobra11chiata.-This group comprises a few forms, cl:"�ls, 
where the gills are placed towards the hinder part (0'7r11T9•v= �".�nc�if.,..., 
opisthen) of  the body. We have two families of this group, ':J.i::l:.bran­
the TornatellidaJ, so named from the geuus Tornatella,6 the fossil �':!z':f;11id�. 
representatives of which commence in triassic rocks, while 

· 

several species live in present seas ; the Bullida, so called from 
the genus Bulla,7 the " bubble-shell/' which makes its ap­
pearance in  jurassic rocks and is fairly numerous in present seas. 

C.-Heteropoda.8-'l'he animals of this or<ler difl'ei- from cue M, 
the others in the organisation, especially of the foot, which is ��i�!.i�d... 
here transformed into a fin, by which they are enabled to swim 
in the open ocean . 

1 Diminutive of rima ( Lat.) = n fissure. 
2 Emarginate. 
3 Kcc>.67r'TfCC (Gr. kalyptra) = n femnle head-dress. 
• Patella ( Lnt.) = n bowl, e. dish. 
s Dens-dentis ( Lat.) = the tooth. 
6 Tornatus ( Lat. )= tumed. 
7 Bulla ( Lat.) = a  bubble, referring to the thin globular shell. 
a''EHpos (Gr. heteros) = differing, diverse ; 7rOU5-7ro�o5 (Gr. pus-

podos) = foot, 
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F01· the palooontologist the family Atlantirlm t i s  especially 
of interest, of \vhich the genus Betlerophon2 is best known 
and most important for the palooozoic formations, especially 
carboniferous ; they have a globose, few whorled convoluted 
shell, the aperture emarginated or slit on the dorsal side. 

Scction-Pitlmonifera.s 

This order includes the air-breathing Gasteropods, such 
as land-snails, slugs, &c. Most of them have a perfect shell ; 
in some, however, it is rudimentary or wanting. 

The family Helicirla:, " land-snails," is represented by the 
following genera : lleliJ',4 the common land-snail, tertiary 
and recent; Achatina,5 the "agate shell " commencing in cocene 
tertiary ; Bulimus,6 the same range ; Pupa,1 the cbrysalis­
shell, known from the coal measures, but especially tertiary 
and recent. 

'l'he family Limna:idce, the "pond-shells," is represented 
by the genera Lymnaus,s the " pond-snail," commences in 
the weal<len (cretaceous) , numerous in tertiary rocks and 
recent ; Physa,9 in wh ich the whorls of the shell are turned 
from left to right, commences in wealden, but its largest 
representatives are in tertiary eocene rocks. 

'l'he family Auricielidce, which is a very small family and 
of no great importance for palreontology, is represented by 
the genus Auricula, 1 0  which has the outer lip expanded and 
thickened, resembli ng the outer margin of an ear ; com­
mences in eocene tertiary. 

With the family Cyclostomida the Gasteropoda are con­
cluded . A genus of some importance for palaiontology is 
Cyclostoma, 1 1  which is very numerous amongst the living 
Gasteropods, but also occurs in tertiaq rocks commencing 
in the eocene. 

1 "AT'AIX> (Gr. Atfas) = one of the Titans. 
2 Mythological name. 
a Pulmones (Lat.) = the lungs ; fero (Lat.)=to bear, to have. 
4 Helix (Lat.) = a coil. 
5 Afhiites (Lat.) = agate. 
• B�6'A1p..o> (Gr. bulimos)=immense hunger, refen-ing to its vorncity. 
7 P•pa (Lnt ) = cbrysallis, referring to its cy linclrical shape. 
8 A1p.vrxio> (Gr. limnreus) = frequenting marshes. 
9 <Piicrrx (Gr. physa) = bellows. 

10 Aur'icula (Lat.) = a  small ear. 
n Kiix'Ao> (Gr. cyclos) = a  circle ; CTTW/MA. (Gr. stomn)= the mouth, re­

ferring to the round aperture. 
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Class : PteroJJOda. 1 

This is a small class of pelagic Molluscs, which are either Ca•• sn, 
uaked or are enclosed into a glassy shell, and in which Shelf 2· 

locomotion is effected by two fi n-like appendages developed 
from the sides of the head. 

Certain fossil shells were also placed with the Pteropoda, 
although some authors would like to assign them to another 
systematical place. The case, however, being not nearly yet 
settled, we shall leave them still with the Pt1Jropoda. The 
most important, and here represented, are : Hyolithes,2 
mnging from sil urian to permian ; Tentacitlites,s having a 
straight conical tubular shell with a round aperture ; princi­
pally silurian, ranging into devonian ; Conula1·ia,4 th e 
largest of the Pteropods, having a straight four-sided shell, 
tapering at one end, generally ornamented with a transverse 
striation ; commences in siluria.n, where it is chiefly deve­
loped, passing through the whole palreozoic period, and also 
known from secondary rocks. 

Class : Oephalopoda.6 

This very large class has its most numerous representatives 
in the earth's stmta, and where they occur they are very 
important fossils. The living representatives are all marine. 

The Cephalopoda are animals furnished with arms (feet) round their 
mouth which serve for locomotion, and for prehension of food; the breath­
ing is performed by gills. Most of the living forms (cuttle-fishes, &c.) 
are naked, having only an interior skeleton, which is called the cuttle· 
bone.6 A few others have an external shell (the " Paper Nautilus" and 
the "Pearly Nautilus.") 

To judge from the variety and great number of the fossil forms 
they were mostly furnished with an outer shell. 

The Cephalopoda are divided into two great orders, the 
JJibrancliiata,7 breathing performed by two gills ; and 

1 llnpov (Gr. pteron) = wing ; '7l'OU)·'7l'OOO) (Gr. pus) =a foot, leg, refer­
ring to the orgam for sailing or swimming. 

27'f5-uo5 (Gr. hys-hyos) = a  pig ; >..1�05 (lithos) =stone. Pigstone, pig's· 
tooth, referring to the form and size. 

3 Tentacula (Lat.) = appendages, so called by Schlotheim becan1e he 
thought them to be tentacula of Cephalopoda. 

4 Gonulus (Lat.) = a little cone. 
5 Keipoi>..� (Gr. kephale) = head ; ?rou5-?ro<lo5 (Gr. pus-podo$) =foot, 

referring to the arrangement of the feet round the mouth. 
o " Ossa sepiro " of the druggists. 
7 Lll5 (Gr. dis) = twofold ; f3p"f'X'" (Gr. brancbia)=gills. 



Tetrabranchiata, 1 breathing by two pairs of gills. The latter 
order being by fa1· the more numerous and important, its 
representatives are placed first in our collections. 

Order : Tetrabranchiata. 

Cnseo 39_45 The animal has four gills, and is protected by an external shell ; this 
Shelf 1. 

' 
is divided by septa into many chambers, the ontermost of which is the 

Tefrubra11chiata. largest and is occupied by the animal ; all the chambers are traversed 

Case 3�, 
Shelves 3, 4. 
('a.lie (0, 
Shcl\'es 2, 3. 
Na11tiliM. 

by a tube called the siphuncle. 
'l'his order is very numerous in geologioal strata, and its represent­

atives exhibit great variety in the character of the septa and in the 
position of the siphuncle. 

The Tetrabranchiata are sub-divided into two large 
families. 

Family : Nautitidce. 

In this family the shell is coiled or straight, the septa simple, as are 
also the edges ("sutures"), where they appear on the surface, the siphuncle 
central, or near the concavity of the curved shell. 

In case 39, shelves 3, 4, are contained the Nautitid(E with 
convoluted shell. 

Nautilus2 (in shelf 3 and beginning of she!£ 4), with a 
central siphnncle, is the type-genus of the fami ly ; commences 
in uppe1· silurian and passes through all format ions up to 
the present day. Of other genera there are represented : 
Lit·uites3 (shelf 4 ) ,  which is especially a silurian genus ; 
Trochoceras 4 (shelf 4,) includes Silurian forms only ; Clyme­
nia 5 (she!£ 4,) resembles Nautilus very much, but is flat, 
whorls very deeply embracing, siphuncle on the concave side 
of the whorls ; it is especially a devonian genus. 

The straight Nautitidce are in the next case (40) ; (shelf 
No. 1 of this case contains large specimens of Cephalopods) . 
In shelf 2 we find representatives of the genus Orthoceras/' 
which can well be described as a straight Nautilus. Ortho­
cerata are very numerous, especially in palreozoic times 
(beginning in silurian) ,  and find their close in upper trias. 

1 Tfrpu (Gr. tetra) =four ; (3pif'y'X'" (Gr. branchia)=gills. 
2 Naun>..o> (Gr. nautilos) = the sailor. 
3 Lituus (Lat.)=a  trumpet. 
• Tpoxo> (Gr. trochos) = a wheel; x�paf (Gr. kerus) = a  horn. 
6 K>..up.�Y11 (Gr. Klymene) = mythological name, a sea·nymph, wife of 

Prometheus and mother of Helen. 
6 'Op8o, (Gr. orthos) = straight; x�p:tf = horn. 
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Representatives of this genus are found still in the 
beginning of shelf 3, and then follow some other genera of 
the Orthoceras family, of which it will be sufficient to name 
some only : Endoceras, 1 in which the septa are funnel-shaped ; 
it is lower silurian ; Gomphoc�ras,2 which ranges from 
silurian to carboniferous ; and Cyrtoceras,3 the shell of which 
is curved, otherwise very much resembling Orthoceras, with 
which it also bas about the same range, commencing in 
silurian and dying out in the trias. 

Family : .tf.mmonitida." 

This family is the largest of the Cephalopoda, and entirely extinct. case to, 
The shell of the .Ammonitidce is either discoidal, spiral, curved, or Shelve• 3, 4. 
�traight, siphuncle dorsal ; the chief differ�nce from the Nautilidce is ��:\1;1-44 
m the lobes a.nd the sutures, these latter bemg always a.ngulated, lobed, Animoniti<l,z, 
or folia.ceous. 

The flexures of the sutures, which are directed away from the mouth 
of the shell, are termed " lobes," the elevations between the lobes a.re 
called " saddles." 

'The genus Bactrites 5 is straight like Nantiltts, but has case 40, 
simply lobed or angulated sutures ; is silurian and devouiau. ���1�.i�� •. 
Goniatites 6 has the same character as Bactrites, but the Goniatites. 

shell is discoidal ; ranges from silurian to trias. 
In shelf 4 are found, at the beginning, some more re- Ca•e 40, 

presentatives of Goniatites ; iu the same shelf is also the ����[,,1�·1.,, 
interesting genus Ceratites,1 which resembles Goniatites, Gl}jdo!'itea. 

hut has the " lobes " denticulated or crenulated and the Geratiter. 

" saddles '' simply rounded. This nice and characteristic 
genus has recently been sub-divided into numerous sub-genera 
by the Cephalopodic specialists of the Continent ; but it 
would be hardly of any interest to give an account of thiia 
here. The genus Ceratites (including the Indian Xenodiscus 
from the Salt-range) appears at the close of palmozoic times ; 
has its greatest development iu trias ; is not knowu in 
jurassic strata, but some species are described from cretaceous 
rocks (by D'Orbigny) . 

i ''EvBov (Gr. cndon) = within. 
2 fop.4Jo<; <Gr. gomphos) = club; ic.Epa<; =horn. 
3 KupTo<; (Gr. kyrtos) =curved ; x�pa<; = horn. 
'1 Jirom Llmmowites, the typical genus. 

BrX1'TfO� (Gr. baktron) = a  walking-stick, rcfcning to the shape of the 
shell. 

6 fwv:a (Gr. gonia) =the angk, refcning to the nnglcd lobe�. 
7 Kiipa<; (Gr, kcras) = 11 !torn. 



Cases 41-�!3. 
ca�e 44, 
Shcl vci:1 I, 2, 3 • 
.dmmoJiite1. 

Cnse 44, 
She! ves 3, '· 
Scaphitese, 
Anc.11loceras, 
Hamite1J ,itc. 
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The very large genus Ammonites 1 has an involute (disc­
oidal) shell, with lobed and foliated (sometimes very compli­
cated) sutures. 

The various species are arranged here according to the 
mo1·e generally known, though olde1· method, based chiefly 
upon the characters of the back (the convex side) of the 
shell, its shapes, its ornamentation, &c. The more recent 
division into sub-genera (the founders confer 011 them the 
rank of " genera ") is based on the characters of the body, 
the shape of the aperture of the shell, and some other 
characters, which has in so far its difficulties, as 011ly com­
plete specimens can be assigned with some certainty to the 
one or the other sub-genus. 

If we include the Indian sub-genus Cyclolobus (Phylloceras, 
W aagen, olim ; Arcestes Mojs.) from the Salt-range, then we 
have a range for this genus from the close of the palreozoic 
epoch till the end of the cretaceous. 

Representatives of the genus Ammonites occupy the cases 
41,  42, 43, and shelves 1, 2, and the beginning of shelf 3 of 
case 44. 'l'his is the original collectwn of Ammonites, 
(arranged as in the '' Catalogue of Cephalopoda " in the 
Museum of the Geological Survey of India, 1866,) in which the 
species of the various genera are arranged stratigraphically. 

To arrange the genera according to the more recent 
nomenclature would have required much more time and 
labour than at present could be spent on this subject ; it 
may be done at a subsequent opportunity. 

Next to Ammonites are other genera of the Ammo11itidce, 
of which may be mentioned Scaphites 2 (a series of volutions 
coiled into a flat spiral, but in contact, the last volution de­
tached, somewhat prolonged and bent back upon itself),  creta­
ceous ; Ancyloceras3 (like Scaphites, but the volutions separate, 
t.he prolongation much longer) , jurassic and cretaceous ; Hami­
tes4 (hook-shaped or bent upon itself more than once) , creta­
ceous; Ptychoceras5 (bent once upon itself the straight portions 
in contact) , cretaceous; 1'it1'rilites6 (shell spiral, after the manner 
of a Turritella and sinistral) , cretaceous ; Baculite& 7 (shell 

1 Jupiter Ammon of the Libyan desert. 
2 �xct<:/>)) (Gr. skaphe) =a boat. 
3 • AyxuA.O) (Gr. ankylos) = curved ; xepct)=horn. 
4 Hamus (Lat.) = a hook. 

Ilrtlx,, (Gr. ptyehc) =n fold ; "iipe1,-=horn. 
6 Turi·is (Lrrt.) = the tower. 
7 Baculus (Lnt.)= a stick. 
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straight, is amongst the A mmonitidce what Orthoceras is 
amongst the Nautilidce) , cretaceous. 

In the beginning of shel f 2, case 45, a:re placed several �l:"ri �5, 
specimens of that peculiar fossil called Aptychus, 1 consisting Ap�ych�•-. 
of  a calcareous or horny plate in one or two pieces, somewhat Bhynclwtithua. 

heart-shaped, smooth, or variously sculptured. The nature of  
these organs i s  still obscure, although it is generally believed 
that they belong to the genus Ammonites, rPpresenting pro-
bably the " operculum" in Gasteropods. They occur chiefly 
in jurassic rocks, rare in cretaceous. 

Next to this are, in the same shelf, other fossils, which 
are commonly called Rhyncholithus,2 and which are supposed 
to be mandibles of Cephalopoda, resembling somewhat the 
beak of a bird. They range from trias to cretaceous. 

Order : IJibranchiata.3 

The Dibmncldata possess only two branchiie (gills) ; they are, with Cases 45-46. 
one exception, naked, having an internal skeleton only, and possessing Dib1·anchiata, 
an ink-bag for defensive purposes. The Argonaut (the only genus 
with an external shell) and the cuttle-fishes are the chief representatives 
of this order. 

It is generally the intcmal skeleton which we meet w ith in a fossil 
state, but sometimes also the ink-bag and the mandibles. 

The internal skeleton has various shapes according to the various 
animals to which it belongs. 

In our collection are exhibited representatives of the 
1'euthidce, Sepiadce and Belemnitidce. 

In the 1'euthidce, 4 the internal shell consists of a homy case 45, 
plate, corn posed of a central shaft and two lateral wings. �he�;,� 2, 3. 
The following geuera may be mentioned : Geoteuthia5 from 

eu <B. 

l ias and upper jurassic ; Acanthote1�this,6 which is jurassic. 
In the Sepiadce7 the intemal skeleton is a broad calca- Case 40 

reous plate with a hollow imperfectly chambered area behind. Shell 3.' 
SepiadoJ. 

1 'A  (Gr. A) = a negation ; ?TTUX� (Gr. ptychc), a fold, referring to 
the circumstance that some of these consist of two halves like bivalves 
� � � � m �  

, 

� 'Puyxo> (Gr. rhynchos) =a  beak ; >.[905 (Gr. lithos) = stone. 
3 lll5 (Gr. dis) = twofold ; {3payx.1ct (Gr. branchia) = gills. 
4 T1:u6l5 (Gr. teuthis)=the cuttle-fish. 
5 r� (Gr. ge) = the earth ; TEu9)5 (teuthis), meaning ' fossil cuttle-fish: 
6 � AKctv9ct (Gr. akanthn) = a  spine ; nu9l G = a  cuttle-fish. 
7 l.,prfa (Gr. sepia) = thc ink cuU!c-fish. 



Case 45, 
Shelf 4. 
Case 46. 
BelemnitidtB. 

58 

The only genus represented in our collection is Belopte1·a, 1 
which is known from tertiary (eocene) rocks only. 

The next shelf (4) is occupied by the representatives of 
the family Belemnitid(JJ, which are also found in case 46. 

In this family the shell is internal, composed of a cylindrical fibrous 
" guard, " in which is lodged a conical chambered portion, called 
" phragmocone," which is produced into a horny plate called the " proos­
tracum." 

The best known genus is Belemnites,2 of which numerous 
specimens are exhibited (case 45, shelf 4 ;  case 46-, shelves 2 
and 3) ; the genus ranges from upper trias to upper 
cretaceous. 

Some other forms, very similar to Belemnites, are distin­
guished as Belemnitelta. The distinctive characters are the 
presence of a straight fissure in the guard at its upper end, 
and of distinct vascular impressions on the surface, characters, 
however, which can onlv be seen in complete specimens. 
This genus is cretaceous. 

' 

SUB-KINGDOM : VERTEBRATA.3 
�aacs 47.50 (50a) The four remaining cases and the smaller case, 50a, standing 

•rt•lnata. 
against the western wall of the gallery, next to case 50, contain 
the remains of the last, and anatomically the highest sub-king­
dom, the human genus being the most highly organised member 
of this sub-kiugdom. It comprises the classes of fishes 
(pi.sees), amphibian!'. (amphibia,) reptiles (reptilia),  birds (aves), 
and mammals (mammalia.) The four first classes only are here 
represented. The mammals are in the western gallery on the 
lower floor and have already been described by Mr. R. Lydekke1· 
in a guide to that portion of the collections.4 

Cases 47, 48. 
i'i¥c1B. 

Class : Pisces. 

Fishes are animals well known to everybody ; they are inhabitants of 
water, and therefore breathe by gills all their life. Besides the inner skeleton 
(vertebral column, ribs, &c.), they generally have, as it were, an outer 
skeleton consisting of a coating of v11riously formed scales. There are 

1 Be>..o> (Gr. belos) =a dart ; 'lrT�pov (Gr. pteron) = a  wing. 
2 Be>..Ef.1.YOY (Gr. bclemnon) = a dart, bolt (thunder-bolt�). 
a So called from that portion of the internal skeleton winch encloses the 

neural cord (spinal cord) and is termed " vertebral column," consisting of a 
certain number of segments, which are called " vertebrw." 

4 Popular Guide to the Geological Collections of the Indian M ueeum, 
No. I, Tertiary Vertebrate Animals, 1879. 
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especially three kinds 0£ scales : Oycloid,1 Otenoid,2 and Ganoid.3 The 
locomotion is generally effected by fins, which are distinguished as pectoral 
and ventral fins, these being paired ; besides which there are unpaired 
fins which can be anal, dorsal, and caudal, this latter being generally 
present. 

The fishes are, as far as known at present, the oldest of the Verte­
brata, being known already in the silurian period, and ranging £rom there 
through all formations to the present day. 

The few representatives we have in our collection occupy 
case 47 and the shelves I, 2, 3, 4, (first half) of case 48. 'l'he 
remains consist of the inner skeleton, the outer skeleton, and 
in some cases of single teeth only. 

At first we find a few representatives of the order Teleostei,4 Case 47, 
which have the inner skeleton completely ossified ; their scales ����.�;;, 
are Cycloid and Ctenoid, and their tail is homocercal, i. e., 
symmetrical, composed of two equal lobes. 

To this order most of the living fishes bP-long ; amongst 
fossils they begin in the cretaceous period. The eocene fishes 
from Monte Bolca in Upper Italy are especially well preserved. 

Next follow the representatives of the order Ganoidei, case 47, 
which have the inner skeleton only partially ossified ; they are �::;!v:. 3' 4' 
covered with ganoid scales and the caudal fin is mostly �:f,;:J.;�· 
lteterocercal, i. e. unsymmetrical, 6 but in several cases this 
fin is homocercal. 

Most of the palreozoic ganoids are heterocercal, and the 
mesozoic homocercal, although there are a few forms amongst 
the living Ganoids which also have heterocercal caudal fins. 
Some of the most important genera are here represented. 

Palceoniscus,6 a heterocercal fish, very common in permian 
rocks, but also occurring in carboniferous, and also, but rarely, 
in  trias. Another genu11 is Ambl'!Jpterus 7 also heterocercal, of 
similar range as the former one. Pygopterus,8 belonging to 

1 Kux>.o� (Gr. kyklos) = a  circle = horny scales, circular or elliptical 
in shape, with more or less smooth margins. 

2 KTEI� (Gr. kteis) = a  comb, horny scales, jagged at the posterior 
margin, resembling the teeth of a comb. 

a nxvo� (Gr. ganos) = splendour, angular scales, consisting of a bony 

plate, covered with a thick plate of enamel. 
4 T�M10� (Gr. teleios) = complete ; O!TT�ov (Gr. osteon) = bone. 
5 Here the lower lobe is, actually, the larger one, and the spinal column is 

p1·olonged into the npper lobe which appears longer. 
6 IJa)..cuo� (Gr. palaios) = old ; and ovf<Txo<; (Gr. oniscos) = a  sea.fish. 
7 'Ap.(3>.u� (Gr. amblys) = blunt ; 7rTepov (Gr. pteron) = the fin. 
8 IIuy') (pyge) =the rump, posterior part of the body, and 7TTEpa)I. 
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the same group as the two former ones, is also a palooozoic 
heterocercal fish. 

In the next shelf are specimens of mesozoic ganoid fishes 
of which may be mentioned 'l.'etragonolepis1 which is jurassic, 
Dapedius,2 especially liassic, and Leptolepis,3 mesozoic. 

In the next case, on shelf 2, we find some further representa­
tives of the Ganoids, at first the mesozoic and tertiary family 
of the Pylcnodonts,4 the " thick-toothed " fishes, to which 
the genera P11cnodus,4 Sphai·odus,s and Gyrodus,6 belong. 

Next to these is Plat11somus,7 a carboniferous and permian 
heterocercal fish, with a very compressed, broad body, and 
long dorsal and anal fins. 

Peculiar genera of the Ganoids are Pterichthys, 8 and Cephalas­
pis 9 (a model of the latter is found on the first shelf of  this 
case) ; the former is a devouian fish, the latter also is 
chiefly devonian, but also occurs in upper silurian rocks. 

Ou shelf 3 there are placed spines and numerous teeth of 
the Elasmobranchii, 1 0  which include the sharks, rays, and 
cbimame ; they belong to all formations beginning with upper 
silm·ian, and are also numerous in present seas. There are 
amongst otl1ers also several fine teeth of Ptyclzod1M (with 
folds on the teeth) from cretaceous rocks. A few additional 
specimens of the same order on shelf 4 bring the class of 
the fishes to a conclusion .  

The order IJipnoi, 1 to which belongs the remarkable genus 
Ceratodus, 1 2 with its living representative in Victoria, is not 
represented here, but many teeth will be found in the Indian 
portion of the collection. 

fish. 

fish. 

1 Terp�')'WVO£ (Gr. tetrngonos) = square; Ahl£ (Gr. lepis) = a  scale of a 

2 .6he8ov (Gr. clapedon) = a  pavement, referring to the scales. 
3 Ae7TTO£ (Gr. leptos) = thin ; A�7T15 =a scale. 
' IIuxvo5 (Gr. pyknos)= thick ; ooou5 (Gr. otlns) = the toofo. 
5 }:,<fialpa (Gr. ephrera) = a  sphere, a ball; ooou5. 
6 rupo5 (Gr. gyros) = curved; OOOU£. 
7 II)..arU£ (Gr. platye) =broad ; CTWf.l.IX (Gr. soma) = bo'.ly. 
8 Ilnpov (Gr. pteron)=a wing ; ixOu5 (Gr. ichthys) =fish, tl1e winged 

9 Ke<fia)..� (Gr. kephale) =a !hcad; 0cCT7rl5 (Gr. aspis) = shielcl. 
10 'E>..aCTp.o> (Gr. elasmos) =n plate; /3payx1a (Gr. branchia) =gills. 
11  �l5 (Gr. dis) twofoltl ; 7TVO� (Gr. pnoe)= breath, referring to the two· 

fold arrangement for breathing. 
12 K�pa5 (Gr. keras) = horn ; ooou0 (Gr. odns) tooth. 
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In Europe it i s  a triassic and jurassic genus. 

Class : Amphibia. 1 

This includes the frogs, toads, salamanders, &c. ; they ��"!/!: 
possess a double system of breathing, having gills in the 4,;phibia, 
young state, and lungs when adult, gills disappearing or 
remaining. Amongst fossils the family Labyrinthodontia"' 
belongs to this class. This family is represented by the genus 
Archegosaurus 3 at the end of shelf 4, ease 48 ; this is a car­
boniferous and permian genus, and one of the best known and 
most common forms of the class. 

Class : Reptilia:' 

The two last cases, 49 and 50, contain remains of the class rza;�M!:60• 
of Reptilia, which includes the tortoises, snakes, lizards, 
crocodiles, and many extinct forms. Our collection does not 
contain many types and these mostly in models, so that it will 
be sufficient to mention them briefly . 

The reptiles never possess gills like the Amphibia, but 
show, on the other hand, various points of affinity with the 
birds, so that they have been included together with them 
into one division, called Sauropsida.5 

Of the several orders there are in om· collections repre­
sentatives of the following :-

On shelf ! and in the beginning of the second shelf (case Ca•t 49· 1 2 49) we find a few representatives (mostly casts) of the Chdonia6 i�i:;�a.' a 
or tortoises. Unmistakeable traces of these commence in jurassic 
1·ocks, and they are numerous in present days. Mention may 
be made here of the Lacertilia, only on account of the remark-
able genus Ilyperodapedon,7 occurring in  trias in England 
and not uncommon in India in certain beds (Kota-Maleri) 
together with Ceratodus. 

The rest of the second shelf (case 49) is occupied by 
models of some extinct types. 

1 'Art<f>l (Gr. nmphi) = both ; /3fo; (Gr. bios) = life. 
2 Ar.t/36p1vOo; (Gr. labyrinthos) = a labyrinth ; ooou; (Gr. odus) = tooth, 

referring to the complicnto microscopical structure of the teeth. 
3 'Apx"11yo; (Gr. archegos) =ancestor ; r;acupo; (Gr. sauros) = lizard. 
4 Repto (Lat.) =to crawl. 
5 �actipo; ( Gr. sauros) =a lizard ; G'._f,1; (Gr, opsis) =appearance. 
6 Xe>.WY!') (Gr. chelone) = a  tortoise. 
7 ''T7repov (Gr. hyperon) = a pestle, and 0�7reoov (dapedon) = pavement, 

referring to the arrangement of the teeth in the upper jaw. 
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In the third and fourth shelves we find representatives of 
the Crocoditia, to which in present days the Crocoditea, J.tligatora 
and Gaviala belong. As fossils the earliest forms are known 
from triassic rocks. The genera C1·ocoditus, Belodon, 1 and 
'1.'eleosaurus 2 are sufficient to ment ion here. The first �enus 
belongs to the group of Proccelian 3 crocodiles, and begins in 
eocene rocks ; the other two are Amphiccelian 4 crocodiles ; 
Belodon is triassic, and Teleosaurua jurassic. 

���f0�·reptiles The last case contains specimens of reptiles which are now · entirely extinct. Only some of the most common may be 
mentioned :  lchthyosaurus 5 (on the second shelf) fish-like rep­
tiles with finlike extremities ; they are exclusively mesozoic, 
especially in liassic rocks ; Plesioaaurus,6 (on the third shelf) 
includes gigantic reptiles, with fin-like extremities, like in 
Ichthyosaurus, but with a very long, snake-like neck and 
a small head, the opposite of these characters being present in 
Ichthyosaurus. The genus ranges from lias to cretaceous. 
The last is Pterodactylus 7 (on the fourth shelf) , flying reptiles 
with large beads, the jaws provided with teeth, the fourth 
(outer) finger of the hand immensely long and between this, 
the body and the short hind limb there was a membrane 
expanded, used for flying after the manner of the bats of the 
present day. The genus is jurassic. 

Case 50<1 
Birds. 

Here also the peculiar Dicynodontia8 may be placed, which 
have representatives in India (in the Panchet rocks) and in the 
South African Karoo beds. 

Class : Aves. 

Of birds, which follow in natural order after the reptiles, 
there are not many specimens in our collection. They are 
placed in a smaller upright wall-case, numbered 50a, and 

' BJA.05 (Gr. bolas) = a  missile ; 6oou5 (Gr. odus) =the tooth. 
2 TJA.005 (Gr. teleos) =complete ; crci:upo5 (Gr. sauros) =a  lizard. 
3 Ilp� (Gr. pro.) = before ; xoiA.05 (Gr. koilos) =hollow, concave, re­

ferring to the vertebrai being concave in front. 
4 'Ap.�1 (Gr. ampbi)= both ; xoiA.05 (Gr. koilos)=vertebrro concave at 

both ends. 
• 'lx9us (Gr. ichtbys) = fish ; crci:upo> (Gr. sauros)=Iizard, referring to 

the fish-like appearance. 
6 IIA.iicriov (Gr. plesion) =near to ; crci:upo5= (its bead is related to that 

of a lizard). 
7 II-npov (Gr. pteron) =a wing ; o�xTu7'05 (Gr. dakty!os) =�be finger. 
s �l• (Gr. dis)=twice ; ituwv (Gr. kyon)=dog ; doou>• referrmg to the 

large teeth in the upper jaw. 
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standing against the western wall of the gallery, next to the 
last (No. 50) of the large wall-cases. 

The specimens exhibited are mostly bones of gigantic 
birds of the order C1trsores, 1  to which appertain in present 
days the Ostrich, Cassowary, and some others. Th<1 hest known 
genera amongst them are JJinornis 2 and Palapteryx 3 from 
the post-tertiary depo�its of New Zealand. 

With this case the general biological series terminates, and 
we now come to the second series of fossils in the gallery, i.e., 
the Indian collection. 

Bo-COLLECTION OF INDIAN FOSSILS. 

This collection is placed in the series of flat cases, occupy- Cases 51-144. 
ing the floor of the gallery in three rows. It consists of the 
specimens from the various formations of India, a great 
majority of them collected by the officers of the Survey ; and, 
as this work is always in prog1·ess, it will be easily understood 
that changes of position in the cases must sometimes occur 
owing to additions. 'fhe general order of arrangement, in 
stratigraphical sequence of formations, will, however, be 
maintained as at present ; but the importance of keeping the 
fossils of certain geographical regions by themselves makes 
it impossible to observe as great uniformity of arrangement 
in this branch of the collections as in the foregoing, where 
t.he biological order could be maintained throughout. For 
details reg·arding the classification of Indian rocks and their 
distribution, reference may be made to the Manual of Geology 
of lndia ; 4  only a cursory mention of the facts can be mad.e 
here. 

Foss1Ls OF THE GoNDWANA SYSTEM. 

Series of Cases 51-86. 
The Gondwaua system presents the oldest aud the most cases s1-as. 

t 
. 

� " l "f f • f p • 1 I d" 1 1 Gondwana ex ens1ve 1oss1 1 erous ormat10n o enmsu ar n 1a, a so t ie sy.tein. 
most important as containing the Indian coal measures. Its 

l Ou.-ro (Lat.) = to run. 
2 �EIYOG (Gr. deinos) = huge, big; lfpv1G (Gr. ornis) = bird. 
3 IlaA.cuo5 (<Jr. palaios)= ancient, old ; a7rT�pu� (Gr. aptcryx) = wing­

less ; (also the name of a living wingless bird iu New Zealand.) 
4 Calcutta, 1879, 2 vols ; platee and nnp. 
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fossils occupy the who!.c row of table-cases on the south side 
of the gallery, beginning with case 51,  at the west end. 

Dming the process of survey this formation has been 
sub-divided into various groups, several of them forming an 
upper division of the whole, distinguished as Uppel' Gond­
wanas ;1 others, especially coal-bearing, forming the Lower 
Gondwanas. The fossils of all these groups are mostly plants ; 
in some of them, however, animal fossils also occur. 

In cases 51 to 64 there are placed the fossil remains from 
the groups forming the upper portion of the Gondwana 
system ; they are the Kach grnup ( U mia group) developed in 
Kach (case 51) ; Jabalpur group in the Satpura basin and in 
South Rewah2 (cases 52-54) ; Kota-Maleri beds in the Central 
Provinces (case 55), containing especially land animals and 
fishes ; then follow plants with marine animals from three dis-
tricts on the south-eastern coast-from the Sripermatur area 
west and north-west of Madras and from the Vemaveram area, 
South Kistna district (cases 56-58) ,  and from Ragavapuram, 
on the lower Ciodavari river (case 59) ; next follow the plants of 

Ra.imaM group. the Rajmahal group in the Rajmahal hills (cases 60-63) and 
from Golapili, near Ellore, on the lower Godavari river 
(case 64) . 

The fossils in each of these groups are arranged in sys­
tematical order, and, as many of the genera and species occur 
in several of the groups, it will be sufficient to make general 
remarks on them only.s 

The most numerous fossils are plants. Remains of Equi­
s�tacet:e (horse-tail family) are very rare ; we only know one 
species of Eqitisetuin from the Rajmahal group, Rajmahal 
hills (case 60) . Fitices (ferns) are much more numerous in 
all groups ; there is Alethopteris4 (Asplenium) whitb!Jensis 5 
from the Kach and Jabalpur groups (cases 5 1-52) as well 
a� from the Sripermatur and Vemaveram shales (case 56) . 
IJicksonia 6 is an interesting plant from the Rajmahal group 

1 From tbe old province Gondwana. 
2 The fossils are at present placed together, but will in time be separated 

accol"ding to the localities. 
3 The fossils of the upper Gondwauas arc described in the Palroontologia 

Indica, the plants forming Vols. I and II of the Flora of tbe Gondwana sys­
tem ; Vol. I contains the plants from the Raj mahal group in the H ajmahal 
hills and near Golapil (South Godavm·i), as also the Florn of the Sripermatur­
Vcmaveram and Ragavapuram rocks (outliers on the Madras coast) ; Vol. II 
contains the Floras of the Jabalpur and Kach groups. 

4 Derivation, sec ante, p. 6. 
5 Whitby, in Yorkshire, from where the plant has been first described. 
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(case 60) , where it is not rare. The genus Thimifeldia 1 is not 
wanting, and the 1'h. indica from the Rajmabal group in the 
Raj mahal hills, much resembles liassic and rhaitic forms 
in Europe. Extremely numerous are the Tceniopteridece, 
(ribbon-ferns) , especially the broad-leaved, mesozoic fo1·ms 
distinguished as Macrotceniopteris ;2 this is especially fre­
quent in the Rajmabal group of the Rajmabal hills (case 60) 
(other forms will be mentioned hereafter from the lower 
Gondwana system). Oleandridium3 is known from the Kach 
group (case 5 1 ) ;  Angiopteridium4 £rom the Ragavapuram (case 
59) , Vemaveram and Sripermatur shales (case 56),  and from 
the Rajmahal group (6 0 and 64) .  Cycadeacece (Cycad family) 
are also very numerous ; two species of Ptilophyttum,5 Morr., 
a genus peculiar to this Gondwana system, passes through 
all the groups. Pteropliyllum is very numerous in the Raj­
mahal group (cases 62 and 64·) , less in the Vemaveram and 
Sripermatur shales. Besides these there are Podozamitea 
(Kach group) , C!Jcaditea (Rajmahal group, Rajmahal hills}, 
Otozamites (all groups) . Special mention must be made of 
one peculiar plant, i.e. JJictyozamites,6 Oldh., from the Raj­
mahal group, Rajmabal hills (case 63),  and Golapili (case 64) ; 
but much more numerous in the Sripermatur and Vemave­
ram groups (case 5 6) . Coniferce (cone-bearing plants) are also 
not rare in all the groups, and one species of Paliss!Ja, Endl., 
passes through all of them. The 1'axites planus, Fstm., 
from the Vemaveram and Sripermatur group (case 58) , and 
from the Ragavapurall) shales (case 59) is also noteworthy. 
'fhe Glossopteris, a fern formerly thought to be confined to 
the lower portion �f the Gondwana system, has been found 
in one of the highest groups of the Upper Gondwauas, in 
the J abalpur groups (see case 52) . More recent observations 
seem, however, to show that it also occurs in the (lower) 
:Mahadevas of the Auranga coal-field, together with other 
lower Damuda fossils.7 

I may now mention the animal fossils of the Upper 
Gondwana groups. The Kota-Maleri beds of the Central 

1 Proper name. 
2 Maxpo; (Gr. makros)=large, broad. 
3 Diminutive of Oleandra, living genus of ferns. 
• Angiopteris, a living gen us. 
5 This and the following have been explained before (pp. 10·11). 
6 D.fitTIJOV (Gr. diktyon)=a net ; and zamites. 
7 V. Ball, Auranga Coalfield, Mem ., G. S. I., Vol. XV, Pl. 1, p. 89. I 

have collected some more fossils at this locality, and they really appe1u 
to come from the Mahadevas. 
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Provinces (case 55)  contain ganoid fishes, then numerous te�th 
Ceratodus (of the order IJipnoi) , and jaws of Hyperodapedon of 
(Lacertiliau reptile) . 

In  the Ragavapuram, Vemaveram, and Sripermatur shales 
(cases 56-59) marine animals are associated with the plants, 
and there are several instances in  the cases where a shell and 
a plant are together on the same specimen. 

We pass now to the cases containing the lower Gond­
wana2 fossils. At first are the fossils of the Panchet group 
which was first described from the Raniganj coal-field, from 
whence came the fossils exhibited in cases 65 and 66 ; 
Schizoneura, two or three forms of Glossopteris, and a Pecop­
teroid plant are the most noteworthy. 

Somewhat more numerous are the animal remains, which 
represent bones of Labyrinthodontia and JJicynodontia (case 66) . 
In this same case I have also placed specimens of the shale 
at Mangli, 50 miles south of N agpur, with two species of 
Estheria ; there is also a cast of the head of the reptile 
Brachyops laticeps (short-faced and broad-headed) . 

The next cases, 67-80, contain the fossils of the Damuda 
rocks ; this series, besides being highly fossiliferous, is also 
important on account of the rich coal-beds it contains. 

The groups into which it is stratigraphically divided all 
contain fossils, which are, on the whole, of the same character. 
The fossils from the various groups are arranged first geo­
graphically, according to the basins and districts they were 
derived from, and within these the arrangement is systemat­
ical. 

The fossils of the Kamthi horizon of the Raniganj gl'Oup 
in the Central Provinces and on the lower Godavari river 
are placed first. These are Vertebraria,3 Glossopteris,4 
very numerous, Macrotceniopteris, a small Gangamopteris ;5 
Noggerafhiopsis, a large-leaved Cycadeacere (Zamiere) ; Rhipi­
dop5is,6, a large-leaved conifer of the Gingko family and others. 

1 Recently also discovered in South Rewah by Mr. Hughes. 
2 Of the plants of this portion were described-

The Talchir-Karharb:iri Plants, Gondwana Flora, Vol. III, Pt. 1, and 
Supplement, 1879, 1881. 

Damuda-Panchet plants. Equisetacece, Vol. III, Pt. 2, 1880 : ( " Pal. 
lndica"). 

3 Vertebra, backbone. 
4 Derivation, see ante, p. 7 . 
• rayyai.c.�=a small net. 
6 ' Pim> (Gr. rhipis)=u fon; 61/115 (Gr, opsis)=appcarance. 
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Next is the Raniganj group 0£ Bengal, i n  which Schizoneura 
is a prominent feature ; Vertebraria is very numerous ; 
another equisetaceous plant is Trizygia ;' Glossopteris is ex­
tremely numeromi ; there is 0£ other £erns a Macrotceniopteris, 
Sphenopterill, Alethopteri�, Sagenopteris and others ; of Cyca­
deacre must be named, Pterophyllum and Noggerathiopsis. 
There are no Coniferre here, but in the same horizon in 
South Rewah there occurs a coniferous plant, which I can­
not distinguish from Voltzia. 

In the Satpura basin the Raniganj group is represented by 
the Bijori horizon, containing similar fossils. 

In case 78 we find the fossils of the iron shales £rom the 
Raniganj coal-field ; 2 there is especially a fine leaf 0£ a large 
species of Glossopteri1J. 

Next come in the Barakar fossils from the coal-beds in 
the Rajmabal hills, the Raniganj and the Talchir coal-fields, 
which contain about the same fossils as the preceding. 
As especially interesting I \Vould point to the genulil Macro­
tceniopteris, which is represented by the same species as in 
the Raniganj group ; and this year I have collected in the 
Barakars 0£ the Auranga coal-field another Macrotceniopteris 
(with very narrow veins like a species in the Kamthis) , a 
Pterophyllum (Auomozamites) and other interesting fossils. 

The lowest beds of the Gondwana system are the Kar­
harbari and Talchir groups,3 (cases 8 1-86) . The former 
contains very good coal in the Karharbari and Mohpani 
coal-fields. Both groups have the most frequent £oFisils in 
common. The most characteristic fossil of both is Ganga­
mopteris, in both in almost all varieties ; Glossopteris, how­
ever, occurs also, and so does Noggerathiopsis (in both very nu­
merous) . Besides these the Karharbari beds have yielded especi­
ally a large single-pinnate Neuropteris (Neuropteridium) and 
a coniferous plant, which I refer to Poltzia. Talchir fossils 
were at first made known from the Deoghur coal-field south of 
Muddapur.4 Later Mr. Hughes brought some specimens from 
near Chano, north-east portion of the Karanpura coal-field ; 
recently I have myself collected at the same place, and also 

1 Tpii> (treis) = threc ; l;i.iyov (zygon)=a pair, referring to the three-pair 
arrangement of the leaves in the joint. 

2 I have recently collected pretty numerous fossils from the iron shales 
in the South Karanp6.ra coal-field, but they could not yet be exhibited. 

3 The florn of these beds has been already described, 
4 On the Chonl Line, East Indian Railway. 



68 

at a new locality, i. e. on the northern face of the Latiahar 
hill, Auranga coalfield, in Lohardugg-a district. 

With this the Gondwaua system terminates. 

COLLECTION OF INDIAN ANIMAL FOSSILS. 

Northern series of cases (87-124.) 
The series 0£ table-cases on the north side of the gallery, 

beginning with case 87, at the eastern end, contains animal 
fossils of the Indian sedimentary rocks, in descending order 
from the newest (post-pliocene or pleistocene deposits) down 
to the cretaceous fossils, the series being continued in the 
middle row of cases. 

cases &7-ss. Cases 87  and 88 contain partly well preserved remains, 
Poot-plioceno. chiefly Mollusca, from the latest geological deposits, from 

Cases 89-91. 
Kach. 

Cases 92, 93, 04. 
Sind corals. 

Cases 95-98, 
Empty. 

Cnscs 97-100. 
Siu d. 

Ceylon, the Madras Coast, Kathiawar, &c. 
The next three cases (89-91) contain tertiary fossils 

from Kach ; there are amongst them very nice specimens, 
especially some 9f the crabs (in case 91) ,  but they are still 
incompletely arranged. 

In cases 92-93 there are the type specimens of Sind 
corals (miocene, oligocene and eocene), which were recently 
described by Professor Duncan in the " Palooontologia 
Indica." In case 94, in the lower shelf, there are corals, also 
from Sind, bu� from the lowest beds, below trap, of cTetaceous 
age. The rest of this case, as well as 95 and 96, are to 
contain the types of Echinodermata from Sind, now (1881 )  
under examination fot· description by the same author. 

In cases 97-100 there are at present some other collec-
tions of tertiary (and cretaceous) fossils from Sind in sys­
tematical order (beginning with the Foraminifera and ending 
with Cephalopoda, or, as the case may be, with remains of 
fishes or reptilia,) which, however, will in time be amalga­
mated with the systematically worked-out Sind collection. 

cases 101-102. Next to these Sind fossils join tertiary fossils from the Salt­
Salt-range. range, many species of which are identical with those from 

Sind and Kach. The next two cases (103-104) contain small 
case� 103-104. collections of tertiary fossils from Kathiawar, Cherra Punji 
ii�:1t��ry colloc· (Khasia hills), and Burma. 
case los. Case 105 is reserved at present for nn expected extension 
Empty. of the preceding collections. 
case 100. Then follow in case 106 fresh-water fossils from the inter-
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trappean beds of the Deccan, which are mostly chalcedonised. Intertrappean. 
S. 'l I' 'l £ d · K h S l · f fresh-water. 1m1 ar 1oss1 s were oun m ac . evera specimens o 
these are also laid out. The most prominent are one or two 
species of Unio and one species of a Gasteropod, Fliysa 
Prinsepi; Hisl. 

The next case (107) contains estuarine animal fossils case 11?7. 
from between and below the traps, from the Lower Godavari. Estuarme. 

Then follow in case 108 bones (especially vertebl'ce} of a r!:.el�Bbeds. 
huge reptile, called by Mr. Lydekker Titanosaurus, from 
the so-called Lameta beds in Centml Provinces, which are 
of cretaceous age. 

Th
.
e subsequent cases, £ro?1 109 to 123, contain t�e sple!ldi? g�::c�::.23• 

collect10n of cretaceous fossils frnm Southern India (Trwh1- south India. 
nopoly and neighbourhood) , the descriptions and illustrations 
of which, contained in four volumes of the " Palreontologia 
Indica," form a worthy monument of the distinguished author, 
the late Dr. Stoliczka, whose bust has been recently placed in 
the centre of the gallery. They are arranged in systematical 
order according to Dr. Stoliczka's descriptions, beginning with 
the corals, and ending with remains of fishes. 

The last case of this series (124) contains specimens of cease 124. 
I' 'l f th l f B ,  h 

retaceou•, 
eretaceous 10ss1 s, rom some o er p aces as rom ag various places. 
(Narbada valley), from Sind, from Assam,and from the Namcho 
lake, near Lhassa, in Thibet. 

Middle aeries of cases (125-144) . 
From this last case, 124, the arrangement of Indian fossil Jura-Silu.-1 .. n, 

animals is continued in the middle series of flat cases, be-
ginning at the west end with those of the jurassic in Kach, 
which are followed by the fossils of the Spiti shales in the 
Himiilaya, and then the lias of Spiti, the trias of Spiti and 
Kashmir, the carboniferous of the Salt-range, carboniferous 
of Spiti and Kashmir, and lastly the silurian fossils from 
Niti. These cases, although the fossils contained in them 
are in general order, cannot be considered as permanently 
arranged, as they will, most likely in a short time, require 
an extension with the increase of the collections. 

OTHER SUBJECTS IN THE GALLERY. 

To the east of the table-cases in the centre of the galle1·y 
is placed the late Dr. Stoliczka's bust. 

Then follow five extinct huge animals ; the first is a Megatheri .. m. 
cast) skeleton of Megatlierium Cuvieri (Cuvier's gigantic 



Cervu1 megMeroa. 

Palaptcry:.. 

Gl,yptod,on, 
Colu1sochelys. 

PossiU .. d toooa. 
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animal) , a sloth-like mammal from post-pliocene deposits in 
South America. 

Next to this is a real skeleton of the great " Irish elk " 
(Cervua megaceroa, large-horned stag) from post-pliocene de­
posits in Ireland. 

After this we find a (cast) skeleton of an extinct New 
Zealand bird (Palapteryx) from post-pliocene deposits of 
New Zealand ; this genus was already mentioned when the 
birds' bones in case 50a were noticed. 

Of the two adjoining large casts that on the north repre­
sents the carapace and a portion of the skeleton of Gl!fptodon, 
an Armadillo-like animal, from post-pliocene deposits in 
South America ; the other one is the carapace of the gigan­
tic tortoise, called Colossochelys, from the pliocene deposits 
in the Sivalik hills of India. 

In the corner, to the right of this animal, there stands 
a group of fossilised wood from various, mostly tertiary, 
deposits in India. 

SPECIMENS AND PICTURES ON THE WALLS. 

Above the high wall-cases on both longitudinal walls 
are placed such large specimens (partly casts, partly real) of 
vertebrates (reptiles and fishes) which could not be placed in 
the cases. 

There are also a number of pictures hung up ; some of 
them (on the western half of the northern wall) represent 
ideal restorations of some fossil vertebrate animals ; the others 
are geological views from various parts of India and elsewhere.-

Govt. Ccntrnl Press.-No. 5 S, G. S.-80·8·81.-600. 



A. 

Acanlhochi1• 1t.t 
Acanthoteutltis 
Acer 
A"er1>ularia . 
Achatina 
Acidaspis 
Acrosalenia 
Actinocrinus 
Actinozoa 
Aeger 
Agnostus 
Alecto 
Alethopteris , 
Alg<ll 
Alveolina 
Amblypteru.r 
Ammonites 
Ammonitid<E 
Amphibia 
Amphoracrimu.r 
..d.mpyx . 
Ananchytes • 
Anarthropoda 
..d.natina 
Anatinid<E 
Ancillaria 
..d.ncy locera.r 
Angiopecopteride<E 
Angiopte·ridium 
Angiospermm, wall cases 10·12 
Animal fossils, Indian 
Annelida . . . 
Annualoida, wall cases 17-19 
Annularia 
Annulosa, wall cases 20-21 
Anthracopal<llmon 
Aporosa 
Aporrhais 
Aptychus 
Arachnida 
Arca 
Arcad<l! 
Archegosauru.r 
Artemis 
Arthropoda , 
Asaphus 
Asiphonida , 
Asplenium 

I N D E X .  

Page Page. 
27 Astacus 27 
57 Astarte 41 
12 Asterias 19 15 Asteroid ea 19 
52 Asterophyllites 4 
25 Astr<llid<l! 16 
21 Astr<l!ospongia 14 
18 Astylospongia 14 
15 Athyris 31 
27 Atlantid<E 52 
24 Atrypa 31, 
18 Aucella 37 

6, 64, 67 Aulopora 17 
3 Auricula 62 

13 Auriculida! 52 
69 Aves 62 
55 Avicula 36 
56 Aviculid<ll 3'5 
61 Axinus 38 
18 
25 
22 B. 
23 
43 Bactrites 55 
43 Baculites 56 
46 BelemmteUa 58 
56 Belemniteil 58 

5 Belemnitid<l! 57-58 
65 B ellerophon 51 
12  Belodon 62 
68 Beloptera 58 
23 Biological series, general, wall cases 
17 1-50 1-63 

4 Blastoidea 17 
23 Brachiopoda 28 
26 Brachyops 66 
16 Brachyura 27 
48 Brachyurites 27 
57 B1·aiwhij'era 45 
24 B1•onteus 25 
38 Bruckmannia 4 
38 Bryozoa (see also Polyzoa) 28 
61 Buccinida 46 
41 Buccinum 46 
24 Bulimus � 
25 1 Bulla . 51 
35 BulUda; 51 

6 B,ylgia 27 
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c. 
Paire. 

Oalamarie<E 4 
Calamite• lb. 
Oallianassa 27 
Oallipteris 7 
Oalymene 25 
Calyptr(JJa 51 
Oalyptr<EidtB 51 
fJancellaria 46 
Cardiad(JJ 40 
Oardinia 41 
Cardiola 37 
Oardiopteris 7 
Oardita 41 
Cardi um 40 
Oassidaria 46 
Cassidulus 22 
Cassis 46 
Oatenipora 16 
Oatopygus 22 
Cephalasp?°s 50 
Cephalopoda, wall cnses 39-46 53 
Ceratites 55 
Oe,.atodus fi0, 66 
Ceritkiadce 
Cerithium 
Ceromya . • 
Cer1JUs (megaeeros) 
Chaetetes 
Cha ma 
Chamidce 
Oharace� 
Ohelonia 
Chemnitzia 

· <Jhondrites 
Ohonetes 
Cidaris . " . . 
Classification o:I' .Mollusca Proper . 
Clavagella 
Clymenia 
Clypeaster 

. 01,ypeus 
Oodechinus • 
Coelenterata, wall ea� es 14 16 
Coewptychium 
Collection o:I' Indian fossils 
Collyrites 
Colossochelys 
Oonid<I! 

48 
48 
43 
70 
16 
39 
39 

3 
61 
48 

3 
33 
20 
35 
44 
54 
21 
22 
21 
14 
14 
63 
2 1  
70 
47 

Conifer<B 11, 65 
Oonocardium 40 
Oonocephalites 24 
Conoclypus 22 
Conularia 53 
.l'onus 47 
Corlii1 40 

Pnge. 

Coroula 43 
Cordaites 11 
CraniadtE 33 
Crassatella 41 
C1'edneria 12 
Crinoidea 18 
Orocodilia 62 
Crocodilus 62 
CrotaloC'l'inus 18 
Crustacea 24 
Cucull(JJa 38 
Cupressocrinus 18 
Curso1·es 63 
Cgathea 5 
Cyatheacece 5 
Gyathocrinus 18 
Cyathophyllidce 15 
Cyathophyllum 1 5  
Gycadeace03 10, 65 
Cycladidr,e 40 
Cyclas 40 
Cyclolobus 56 
Gyclostigma 9 
Gyclostoma 52 
<J.11clostomidtE 52 
Gyphosoma 20 
Cypr03a 47 
Gyp1·aeid03 47 
Gypricardia 41 
C,11pridina 24 
Gyprina 41 
Cgp1·inid<£ 41 
Cyrena 40 
Cyrtoceras 55 
Cystoidea 18 
Cytherea 41 

D. 
IJapedius 60 
IJecapoda 26 
Delphinula 60 
Dentalidm 51 
IJentalium 51 
Diademopsis 21 
IJibi·anchiata (Cephalopoda) 53. 57 
lJiceras. 39 
Dicksonia 64 
Dicotyledones 12 
Dictyopteridea; 8 
Di'ctyopteris • 6 
Dictyot<Bniopteridea; 6 
Dictyoazmites 65 
Dicynodontia 62, 66 
IJidymograptus 15 
D1dymosuru1 5 
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Page. rage. 

Di11on1is 63 
IHonide 25 
Diplocidaris . 20 
Dip lograptus 15 
Dipnoi . 60 
Discinidcs 33 
Disco idea 21 
Dona:c • 42 
Dreissena 38 

E. 
Eburna 46 
Eckinob,·issu1 22 
Eckinodermata 17, 68 
Eckinoidea 20 
Eckinolampas 22 
Eckinospkmrites 18 
Elasmobranckii 60 
Ellipsocepkalus 25 
l!,"marginula . 51 
Encrinus 19 
Endoce,·as 55 
Entomis 24 
Eozoon 13 
Equisetacecs 3 
Equisetum .4, 64 
Eryon 
Estkeria 
Euompkalus 
Eurypterida • 
E:cogyra 

Favosites 
Fenestella 
Filices . 
Fissurella 
Fissurellid<Z . 
Foraminifera 

F. 

. . . 
Fossil plants, general collection of, 

26 
66 
49 
26 
35 

16 
28 

5 
50 
50 
13 

wnll cases 1- I 2 .3-12 
Fossils of the Gondwana system 63 
Fungi 3 
Fusulina . .  13 
Fusus . 

G. 
Galerites 
Gangamopteri1 
Ganoidei 
Gasteropda . 
Gastrocka;na 

· Gastrockamida; 
General biological series, wall cases 

1-50 . . . 
Gcnerl\l collection of nnimal fossils, 

wall cases 13-50 

46 

21 
66 
59 
44 
44 
44 

1 

12 

General collection of fossil plants, 
wall cases 1-12 3-12 

Geoteutkis 57 
Gei·villia 37 
G leiclienia 5 
Gleickeniacem 5 
Glossopteris 7, 65, 66, 67 
G lypkma 27 
Glyptodon 70 
Gompkoceras 55 
Gondwana fossils . 63-68 
Goniasler 19 
Goniatites 55 
Goniomya 43 

· Graptolitkidm 1 4  
G''!fpkma 35 
Gymnosperma;, wall cases 8-9 10 
Gyrodus 60 

H. 
Haliotida; 50 
Haliolis 50 
Halysites 16 
Hamites 56 
Haplocrinu1 18 
Harpes 25 
Helicida; 52 
Helix 52 
Hemiaster 22 
Hemicidaris . 20 
Hete,·opoda . 51 
Hinnites 36 
ll ippurites 40 
Hippuritida; 39 
Holaster 22 
Holectypus 2 1  
I1omalonotu .. 25 
Hydrozoa 14 
H:lfolitkes 53 
Hyperodapedon 61, GG 

I. 
le ktkyosaurua 62 
Illronus 25 
I noceramus . 37 
Indian fossil�, collection of fi3 
Indian nniuml fossils 68 
Insects 27 
Isocardia 41 

J. 
Janira . 36 

L. 
Labyrintkodonlia 61,  66 
Lacel't;lia 61 
Lagamrm 2l 
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Page. f Page. 
Lamellibranckiata 34 M.lfa 42 
Leda 38 M.tt<tcida; 4a 
Lepidodendre<B 9 My a cites 43 
Lept<Bna 32 M.lfoconclta 4 1  
Leptolepis 60 Mytilida; 37 
Lichas . 25 Mytilus 37 
Lichenea 3 
Lima 36 N. 
Limna;id<B 52 Nassa . 46 
Limn<Bus 52 Natica 47 
Limulus 26 Naticid<B 47 
Lingulid<B 33 Na,,tilid<B 54 
Lithodomus • 38 Na•itilus 54 
Littorina 49 Neithea 36 
Littorinid<B • 49 · Nerinea 48 
Lituites 54 _Verita . 49 
Loftusia 13 Neritida; 49 
Lomatopteride<B 7 Neuropteridem 6 
Lucina . 4.0 Ne11ropteridi11m .6, 67 
Lucinid<B 40 Neuropteris . G 
L1ttraria 42 Nilsonia 10  
Lycopodiacea; 9 N&g_qerathia 1 1  
Lycopodie<B 9 Noeggerathiopsis, Fstm. .11, 66, 67 
Lygodium 5 Nucula 38 

M. Nummulites • 13 

Macrochilus 48 o. 
Macrofaniopteris . 6G,. 66,67 
Macrura (Crustacea) 26 Obolus . 33 
Mactra 42 Odontopteriae"3 7 

Mactrid(£ 42 Odontopteris 7 
Madreporid<B 1 6  Ogygia . 25 
Magas 30 Oldltamia 15 
Manon 14 Oleandridium .7, 65 
Marattia 5 Oligocarpict . 5 

Ma1·attiacea 5 Oliva 46 

Marginella • 47 Omphalia 48 

Mecochirus • 27 Ophioderma . 1 9  

Megatherium 69 Ophiuroidea 19 

Melania 48 Opisthobranchiata. 51 

Melaniad(£ 48 Orth id a 32 

Meleagrina . 37 Orthis • 32 

Merostomata 26 Orthoceras 54 

Meyeria 27 Ostracoda 24 

Micraster 22 Ostrea . 35 
Mitra . 47 Ostreid(/3 35 
Modiola 38 Otozamites 10 
Mollusca, wall cases 21-46 27 P. Mollusca proper 34 
Molluscoida . 28 Packydomus 41 
Monodonta 50 Palawcoma 19 
Monoctyledones 12 Palmoniscus . 59 
Monograptus 15 Pal(£opteris . 6 
Monotis 37 Palapteryx 63, 69 
Murchisonia 50 Palissya 11,  65 
Murex . 45 Palmacea 12 
Miwicid(/3 45 Paludina 49 



Paludinid<£ . 
Panoprea 
Paradoxides 
Patella 
Patellid<£ 
Pecopteridecs 
Pecopteris • 
Pecten . 
Pectunculus . 
Pena;us , 
Pentacrinus . 
Pentamerus . 
Pentremites • 
Pe1jorata (Zounthuria) 
Perna • 
Petricola 
Phacops 
Phasianella • 
Phillipsia 
Pholadida; , 
Pholadomya 
Plwlas 
Phorus 
Phyllotheca • 
Physa • 
Pinna . 

Pi8a11icJ 
Pisces . 
Plants, fossil, general 

of, wall cases 1-12 
Platysomus . 
Plesiosaurus 
Pleurotoma . 
Pleurotoma1·ia 
Plicatula 
Podozamites 
Polypodiacea; 
Polyzoa 
Posidonomya 
Potamides 
Poteriocrinus 
Productus 
Productid<£ 
Proetus; 
Pro.sobranchiata 
Pro taster 
Protocardium 
Protozoa 
Psammobia • 
Psaronius 
Pseudodiadema 
Pterichthy.s • 
Pteridophyta, wall cases 
Pterinea 
Pteris • 
Pteroceras 

Pag e. i 
49 Pterodac(¥l1u 
43 Ptei·opltyllum 
24 Pteropoda . 
51 Pterygotus . 
51 Ptilophyllum 

7 Ptychoceras 
7, 66 Ptychodus • , 

36 Pulmonij'era (Gasteropodn) 
38 Pupa . 
27 Purpura 
18 Pycnodus 
31 Pygaster 
17 Pygaulus 
16 Pygopterus , 
37 Pyramidellidai 
42 Pyrula 
25 
50 
25 
44 
43 
44 
49 

4 
52, 69 

37 
46 
58 

Radiolites 
Ranella 

R. 

collection 

Rastrites 
Remopleu1·ides 
Reptilia 
Requienia 
Rhacophyllum 
Rhacopteris . 
Rhipidopsis . 
Rhip tozamites 
I!hizoms of ferns • 
Rhizopoda . 
Rhodocrinus 
Rhyncholithus 
Rhgncltonella 
Rhynchonellidtl! 
Rimula 

1·8 

3-12 
60 
62 
47 
50 
36 
65 

5 
28 
37 
48 
18 
33 
33 
25 
45 
19 
40 
13 
42 

8 
20 
60 

3-10 
37 

6 
45 

Rissoa 
Rostellaria 
Rugosa 

Saccocoma • 
Sagenopteris 
/:Jalenia • 
Sanguinolaria 
Sauropsida 
Saxica·va 
Scalaria 
Scaphites 
Schizacetl! 
Schizoireura . 
Scltizopteris 
Scissurella 
Scolecida 
Sc,i;phia 
Selagine<l! 

s. 

Page. 
. 62 

. 10, 65, 67 
53 
26 

10, 65 
5 fi 
60 
52 
52 
46 
60 
21 
22 
59 
48 
46 

40 
4°6 
15 
25 
61 
39 

B 
6 

66 
11 

B 
13 
18 
57 
31 
31 
51 
49 
45 
15 

1 9  
8, 67 

21 
42 
61 

143 
49 
56 

5 
4, 66 

8 
5o 
17 1 4 
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Sepiada; 
Seraph11 
8erpula 
Sigaretus 
8igillaria 
8 igiUarie<I! 
8iliquaria • . 
8iphonida (Lamellibranchiata) 
Solarium 
Solen 
8patangus 
8p ha;re:cochus 
8pha;rodus 
8phenophyl!um 
8phenopteridele 
Sphenopteris 
8pirifer 
8piriferid12 
Spiriferina 
8pondylus 
Spongida 
Stigmaria 
Streptorhynchus 
Stringocepha lus 
Stromatopora 
Strombidt:e 
8trombus 
Strophalosia 
Stropli.omena 
Syringopora , 

T. 
Tabulata 
Tt:eniopteride12 
Tmniopteris . 
Tapes 
Taxites 
Teleosaurus • 
Teleostei 
Tellina 
Tellinidm 
Temnopleurus 
Tentaculites 
Terebellum 
Terebra 
Terebratella 
Terebratula , 
Terebratulid(]J 
Teredo . . . . . 
Tetrabranchiata (Cephalopoda) 
Tetragonolepis 
Tetragraptus 
Teuthid<E . . . 
Thallophyta. wall case 1 
Thecidid12 

6 

Page . i 
57 
45 
23 
47 

9 
9 

49 
39 
49 
42 
22 
25 
60 

4 
6 

6, 67 
30 
30 
31 
36 
14 
10 
32 
30 
14 
45 
45 
33 
32 
17 

16 
5, 7, 65 

7 
42 
65 
62 
59 
42 
42 
2 1  
53 
45 
46 
30 
29 
29 
44 
54 
60 
15 

. 57 
3 

30 

1'1.ec idiu in 
Thinnfeldia . 
Titanosaurus, T1yd. 
To,.natella . 
Tornatellida 
Toxaster 
Tragos .  
Trigonia 
Trigoniada; 
Trilobif,a 
Trinucleus 
Triton . 
Triz!Jgia 
Trochoceras 
Troclws 
Tubicola 
Tubulosa 
Turbinella 
Turbinid12 
Turbo . 
Turrilites 
Turritella 
Turritellidt:e 

u. 
Uncitell 
Unio 
Unionid<£ 
Upper Gondwana g1·011ps 

sils . 
· 

v. 
P'enericardia 
Vener·id<£ 
Venu1 . 
Vermetus 
Vertebraritt • 
Vertebrata 
Vo lkmanr.ia 
Voltzia 
Voluta 
Volutida; 

w. 
Walchia 
Waldheimia 

x. 
Xanilwpsis 
Xiplt0sura 

z. 
Zamiet:e 
Zoa11t1rnria 

11.ige-. 
30 

7, 64 
69 
51 
51 
2� 
14 
38 
38 
24 
25 
45 

4, 67 
5<t 
50 
23 
17 
46 
49 
4.9 
56 
4':! 
48 

31 
39, 69 

39 
nnd fos-

61 

41 
41 
41 
49 

66, 67 
58 

4 
11, 61 

47 
47 

11  
30 

27 
• 26 

10 
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