


HARVARD UNIVERSITY

LIBRARY
OF THE

MUSEUM OF COMPARATIVE ZOOLOGY

\ vs ^ VVvoJixil''-' \S 1

1



iviUS. COMP. ZOOL
LIBRARY

AUU ^W
i-iARvAKD

uNiyewRixx





DEPARTMENT OF MINES

MEMOIRS OF THE GEOLOGICAL SURVEY OF_NEW SOUTH WALES.
C. S. WILKISSON, F.G.S., &c., GEOLOGICAL SUBVEYOR-I^HAKGE.

PALiEONTOLOGY, No. 4
R. ETHERIDGE, JNR., PALEONTOLOGIST,

THE FOSSIL FISHES

OF THE

HAWKESBURT SERIES AT GOSFORD.

BT

ARTHUR SMITH WOODWARD, F.Z.S., F.G.S.,

Of the Department of Geology and Palaeontology, British Museum (Natural History Branch), London.

ISSUED BY DIRECTION OF THE HON. SYDNEY SMITH, M.P., MINISTER FOR MINES AND AGRICULTURE.

SYDNEY : CHARLES POTTER, GOVERNMENT PRINTER.

1890.
11a 74—90 A



'-r

x-^i' -
•
^- ^

s,

*'

r; & - -;f -

ts f

0

•-»

f ^

-"*•
*,

:..>
-ife r:^yr^

- n ^
•

>.:

e r .

'^'v > V-- ~'^r %^[. ,y^

i. ..^ -^;V ^

- -•
' A

,

-.’ - -7?^
n;?

• i
'

J'j

V-..
’

'-,r « J . •,..-£ •;?- i’

-y^K'

®.:
*‘V

•js.

^ .. ; i. , .,
" V •> C;.-!

j
, •* T'.- ^

^ ?<?i'

S, r.

^ -

- * iM
> ,'

G y

' >

- X
,

•V -
;•'

K •.

I
c

;. V
mi

[S' . ,i*

- / * '>?' ,^. -,' .' -T ' i' •
.

* f ';* ‘ -
,v-.;-,

'
•

.. -/

A
fv.‘

> v_» _".* !jy>.

&l'0 -

jP’^:

';, . i
;

.s .»»(
'

-
,_,

sJ^4S»?' .
••’-. ••S-- '^.?J

'

-
'

"''^'V ' '’’<» ' i**
'’

.V
'"

•

. 'V i'

•; g^>
c- -

>* - " MB' ' .- - tf ’i-J -m'**?' K

..- j- y'...;*&lAi'. -V, i -/'r^X'*y ^ S:

. r • '?-

V,

J -
'

V.--,
.,

yyf^-
^rri‘ - r*

Ji?-y. - -
-fife'*' --v-

^^^‘*':« -y «'* »*•'.
jH-:'.''''

'
•'

.-..v • --w| •'’• !V 7^^* -'

N.; ’-i *!
•. ._< - • tjr j' ^;?l <x‘*«skSZ>-'.. j .

.. -v

.^- v.

f ;
^ • > I ^'•- '- ' >,T — t«'K , ^

,
*-

. .
Ui'- ' *• ---•*

> - *> *A?yk _•

’f:

"H ‘l-xM .'< -
'

>.

:V' 5-? y ’: yo'vf' .-[iC. .. ifciiA i



CONTENTS

PAGE

Letter op 0. S. Wilkinson, Esq., Jj.S., F.G.S., itc. ... ... ... ... ... v

yrRATIURAPIIICAL NoTE ON THE FlSII-BED AT THE KaILWAY I3aLLA.ST QuAIUIY NEAR

Gosfoud : By T. W. Eugewortii Davih, B.A., etc., Geological Slkveyor ... \ii

Editor’s Preface ... ... ... ... ... ... ... ... ... ... xiii

MEMOIll.
I. Introduction ... ... ... ... ... ... ... ... 1

II.—Description op the Genera and Species ... ... ... ... ... ... 3

Order—Selachii ... ... ... ... ... ... ... ... ... 3

Family—Cestraciontid/e ... ... ... ... ... ... ... 3

Order—Dipnoi ... ... ... ... ... .... ... ... ... 4

Family— (?) 4

Order— Ganoidei ... ... ... ... ... ... ... ... ... G

Family—Pal.eoniscid.e ... ... ... ... ... ... ... 7

„ Gatopterid.e ... ... ... ... ... ... ... ... L")

,,
Belonoriiynchid.e ... ... ... ... ... ... ... '22

„ Semionotid.e... ... ... ... ... ... ... ... 30

,,
P110LIDOP110RID.E ... ... ... ... ... ... ... 43

III.—Conclusion ... ... ... ... ... ... ... ... ... ... 50

IV. —Taijle showing the Geological and Geographical Distribution op the various

Genera ... ... ... ... ... ... ... ... ... ... ... 54

V.—Inde.x to the Genera and Species described ... ... ... ... ... 57

11« 74-90 B





iii

LIST OF PLATLS AND JLLUSTRATlUNS.

Plate A.—Vertical Section of Hill near Croafonl, at foot of which is the Railway Ballast Quarry.

Plate B.—Horizontal Section of Railway Ballast Quarry near Gosford.

Plate I.—GosfjaUa.

Plate II.— dos/urdia and Mijriolepis.

Plate HI.—MIjriolepis and Dictijopyge.

Plate IV.—Apateolepis and Diclijopyoe.

Plato V.—Pristisom us.

Plate YI.-—Prisliso)ims, Semionolus, Peltopleurus, PhoHdophorns, Ac.

Plate VII.

—

Cleitlu'olepis.

Plate VIII.

—

Prislisomus, Cleithrolepis, Belonorhynchus.

Plate IX.—Pelonorhynchus.

Plate X.— Do.

Woodcut—Restoration of Cleithrolepis.





V

AT-N

OF
j

RANSMITTAL

Geolof/;!cr,l Survey Eionci!,

Department of Mines,

Sydney, 1 Marcli, 1800.

Sir,

I liave the honour to suhmit Memoir No. 1 of tlie Fahconlological

Series of the Geological Survey of New Soutli lyales, on the Fossil Fishes of

the Uawheshuri/ Series at Gosford, l>y Mr. Arthur Smith IVoodward, E.G.S.,

of the Geological Fcpartment, British Museum.

The collection of fossils therein described contains over four hundred

specimens, the examination of wliich Mr. IVoodward generously undertook;

and I avail myself of the present opportunity of acknovrlcdging our

indehtedness to that able Pahnontologist for his valuable vrork.

The discovery of fossil fish remains in the Ilawkcshury Scries at

Gosford was made ])y Mr. Blunt, Hallway Contractor, when opening a quarry

for railway lialast
;
Imt my attention vras first called to their occurrence there

by Mr. A. Lambert, wlio brought me a specimen showing the impression, not

only of a fish, hut also of a small Lahyrinthodont. The latter has been descrilied

and figured by Professor Vf. .1, Stephens, M.A., P.G.S., in the Froeeedings

of the Linnean Society of New South JFales, Vol. I (2nd Series).

I sent the Geological Survey Collector to the Gosford Quarry, and ho

succeeded in obtaining this splendid collection from a small bed of grey shale

interstratilled with beds of sandstone near the liaso of the llaivkesbnry

Series. T'ho latter forms the middle division of tlic group v/hich comprises,

in descending order, the d¥ianamatta, Ifawkcsbury, and Karrabcen Series,

and is considered to lie of Triassic age.

Mr. T. W. E. David, B.A., E.G.S., who has examined tlie Gosford

district, lias furnished the accomnanving Note on the geological horizon of

the Eish-1)cd.

I have the lionour to lie.

Sir,

Your olicdient servant,

C. S. M'lLKlNSON,
G eological Surveyor-in-Charge.

;IAERIE ’Wood, Esq., J.P.,

Under Secretary for Mines.







Mem. G£o‘^ Si/ftY£Y. /’«?/.

SECTION
OF HILL NEAR COSFOFO

s>t Itis bsise of which is the Railway Ballast tpuarry, from which the remains

of fossil hsh % labyrinthodonts, described in this memoir, were obtained.

Scale oi ieft.
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probably sandy shales and mudstones
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J Top of Railway Ballast Quarry, near Gosford
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iStrata hiddi^n by ruhbie

, probao/y thin-bedded sandstones
I

\and purplish ^rey sha/ds

Sep ievh'/ at h/^h woter.
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STKATirilUrmCAL NOTE ON THE EISII-BEl) AT THE lUIIAVAY

ITVLLAIST QUARBY, NEAR GOSEORD.

Evidence for determining the geological horizon of the Eish-hed in the

ahove qnarry is afforded hy the diamond drill l)ores at Ourimhah and Wyong
to the north, and Mnllett Creek and the -Tarley Eoreholc to tlie south, as well

as hy natural sections presented ])y the surrounding lulls of Ilawkeshury

Sandstone.

The natural sections between the outcrops of the Permo-Carhoniferous

Coal Measures at Coal Cliff on the south, ami Lake Maccpiaric on tfio nortli,

show that Cfosford is situated ])rohal)ly near tlic middle of the basin, as the

strata here are nearly absolutely horizontal, whereas to the north of Gosford

they have a general southerly dip, and at a short distance south of Gosford a

northerly dip. At tlie Ourimhah Bore, six miles northerly from Gosford, 1,425

feet of strata were pierced l)y the diamond drill ivithout the Coal Measures

being reached. The greater }>art of the strata in this bore, ])ctwcen 450 and

1,150 feet, consist of tine shales of a chocolate, rod, or green colour. Micro-

scopic examination shows the green shales to he largely composed of tuffaccous

material like the cu})riferous shales proved in the ITolt-Sutlierland Bore, and

it is prohal)lo that miicii of the chocolate and red slialo is composed of altered

tuffaceous material, intermixed A^•ith the sedimentary. At the AVyong Bore,

ten miles northerly from the Ourimhah Bore, the Coal IMcasurcs were struck

at a depth of 787^ feet, the first 400 feet (approximately) being probably in

the same strata whicli were proved in the lower portion of the Ourim1)ah

Bore. Allowing an increase of about G50 feet of strata between the Ourimhah

Bore and Gosford on account of the dip, the .approximate thickness of strata

intervening here between the Eish-hed and the Coal Measures would he

about G50-[-l5425 387— 2,4G2 feet (approximately). Tlie Mullet Creek

Bore, about ten miles southerly from the Gosford Quarry, was carried to a

depth of 1,338 feet without the Coal Measures being reached, the lower

500 feet being chiefly in chocolate and green shales. The depth to the Coal
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iLeasiiies from the surface of this ]) ero-hulc is estimated hy j^tr. J. ]Mackeii/a(',

IhG.S., the Examiner (n‘ Coal-lields, to l.'o over 2,000 ([)rohahly 2,000 feet).'^'

T!io horizon of the ]'hsh-'l)cd in this here may he represented l;y the t^veniy feet

(about) of ehoeolate shaies struck rit a deptli of 015 feet.

The Jarley Eorc at IManyrove Creek, ILawkcsljury, penetrated to a

dentil of 132 ft, 8] in. vritliout reaching’ tiie Coal Zileasurcs.t The strata of

this l)orc cannot lie correlated with those of tlie three liores already mentioned.

A comparison of tlic ^lullet Creek Eorc nith the Onriml)ah suggests the

possi1)ility of the identity of the 150 feet of chocolate, blue, and green sliales

in tlie lower part of tlio former bore with the similar shales struck at 117 feet

in tlie latter, and the 117 feet of sandstone, shale, and fine conglomerate in

the latter may be identical with the 109 feet of “grey and brown sandstones

and shales with I*h'jUotheca,'^ in the former. In this case tlic depth of the

Coal iMeasnres below the Gosford Eish-bed (should the Newcastle Measures

underlie tliis arei) would bo only about the same as Ourimbah, viz., about

1,800 f(>et.

The oeeurrenee of such a thickness of sandstone, as proved in the

Ourimbah Bore, below the level of the purplish grey shales and flaggy sand-

stones of the Gosford Eish-bed, renders it doubtful whether the bed belongs

to the loAver portion of the IlaAvkoslAury Sandstone or to tlic upper portion of

the Narrabeen Shah's.

The details of the Section of the" Eailway Ballast Qu^iny shoAV that

the Eish-bed lies at the top of a group of flaggy hard sandstones, alternating

with purplish grey shales with occasional thin bands of clay ironstone. This

group, as proved by a neighbouring railway entting, has a thickness of at

least fifty feet. The flaggy sandstones are strongly rijiple-markcd, and the

intercalated shaly beds contain numerous plant remains, too fragmentary,

however, for identification. The purplish colour of these shales suggests

that they may lie composed jiartly of altered tuffaceo’as material like the

purple shales of llolt-Sutherland and Bulli.

Capping these thin and even-bedded strata is a thickness of about

eighty-tivc feet of massive coarse grey sandstones with patches of gravel, and a

lenticular band of coarse pebbles immediately overlying the Eish-bed. The line

of junction betuTcn the Eish-bed scries and the coarse overlying sediments is

* Ann. Report Uept. of JiJiaes, N. S. Vi’ales, second pLato, between pp. 208 and 209.

t Ai;ii. Report Dept, of Jlincs, N. S. Wales, 1578, Rlatc No. 50.
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also marked by slight contemporaneous erosion, as shown to the right of

Plate B. Although the shales associated with the Pish-hed arc probably

partly tuffaceons, it is very improbable, to judge from the remarkable

evenness and regularity of these strata, that the fish perished through an

inflow of volcanic mud, or the falling of a shower of volcanic dust. The

evidence quoted seems rather to favour the supposition that the fish, which

evidently lived in some land-locked lake or sheltered estuary, where there

Avas not sufficient current to efface the ripple marks, and where delicate

plants could he preserved in the fine muds, were killed by the sudden silting

up of the lake or estuary Avith thick l)eds of coarse sand and gravel SAvept

doAvn by poAverful floods of fresh AAvater.

T. W. EDGEWOBTII DAVID.

llrt 74-90 C
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XI

EXPLAXATJON OF IIORIZOXTAL SECTION OF RAILAVAY

BALLAST OUAURY NEAR GOSFORD.

Xo. 1.—E,ipp]e-marked sandstone and mudstone.

No. 2.—Clay ironstone, very argillaecous.

No. 3.—Hippie-marked tlaggy sandstone and mudstone.

No. 4.—Eerruginons sandstone.

No. 5.—E-ipple-marked tlag^y sandstom' and mudstone.

No. 0.—Sandstone.

No. 7.—Lcntieular l)and of pe1)bles, 2 in. in diameter.

No. 8.—Laminated mudstoiu' and sandy shales, dark purplisli-e;r('y. Eisli

and Laljyrinlliodont remains found here'.

No. 9.—Laminated clayey-sandstone.

No. 10.—-Sandstone, with lentieular hand of pehhh/s 1 to 2 in. in diameter;

dai'k (piartz, jasperoid (piartz, white (piartz, greenisii fedsites (r),

and mudstoiu'.

No. 11.— Sandstone.

No. 12.—L('ntienlar ;;’rey sluile.

No. 13.— Sandstone.

A'ertical scale, 10 feet to 1 inch.
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DITOR S
J
REFACE,

The pre.sont Memoir on “ The Fossil Fishes of the Ilan kesbuiy Series at

Gosford,” in this Colony, hy my former Colleague, Mr. Arthur Smith

M'oochvarcl, F.G.S., F.Z.S., of the Department of Geology and PaRon-

tology, Natural History Branch of the British Museum, forms No. d

of the Palaeontological Series of the Survey Memoirs.

It is satisfactory to find that the Triassic age, hitherto assigned to our

ITawkeshury-’Wianamatta Series, gains further support from Mr. AVoodward’s

study of the Gosford Fish.

Mr. T. "W. Edgeworth David, B.A., F.G.S., Geological Surveyor, has

supplied a Chajjter on the Stratigraphy of the hods as displayed at Gosford,

and an Index to the Genera and Species, Contents, and List of Plates, &c.,

has been added hy myself.

The Collection was made hy Mr. Charles Cullen, Collector to the

Survey.

B. ETHERIDGE, Jnr.

Sydney, March, 1890.





The discovery of an early Mesozoic Fish-fauna in the Hawkeslniry-

AVianamatta beds of New South AAMles is of considerable importance, not

only from the stratigrapher’s point of view, hut also from tlie standpoint

of philosophical Paleontology. Some slight information has already been

obtained concerning the fishes of the supposed Trias and associated deposits

of India, South Africa, and North America, as compared with the tolerably

well-known fish-fauna of the equivalent formations in Europe
;
and it is

thus of great interest to he alile to study, in the light of known facts,

corresponding fossils from another distant region. The scries of nearly four

liundred specimens, nhich form tlie subject of tlie present Alemoir, were

obtained from a layer of dark grey shale, four feet thick, intcrstratilied with

the massive beds of sandstone belonging to the Ilawkcshury formation at

Gosford, New South AAmles
;
and though the majority of the fossils are too

imperfectly preserved to cxhil3it many details of structure, almost all are

capalile of precise determination. In nearly every case, the substance of

the hones and ganoid scales has disappeared, nothing iieing distinguishahle

except mineral-stained impressions.

The first scientific notice of the Ilawkeshury fishes appears to he a

brief paper by Professor J. I), Dana,* who made known a single species of

a peculiar Palmoniscid genus, Urosthenes, from Newcastle, on tlie Hunter

Piver
; and fifteen years later. Sir Philip de Malpas Grey Egerton t added

further notes upon this fossil, while describing five other specimens from

Cockatoo Island, Parsonage Hill, near Parramatta, and Chapel Hill, near

Camphelltowu. The last-named specimens were discovered by the late Eev.

W. B. Clarke, who forwarded two to Sir Philip, Avith photographs of the

three others
;
and these furnished one new genus and species of Palmoniscidm

{3fyriolepis Clarkei), in addition to a supposed sjAecies of 'Pahconiscus itself

* J. D. Dana, “Fossils of the Exploring Expedition under the command of Charles AY ilkes, U.S.X.”

Amer. .Tourn. Sci., 1848, [2] A^ol. v, pp. 4.88, 484.

t Sir Philip de Malpas Grey Egerton, “On some Ichthyolites from New South AVales, forwarded by the

Piev. AV. 15. Clarke,” Quart. Journ. Geol. Soc., 18()4, Y^ol. xx, pp. 1-5, PI. i.



o

(P. aiitipodcus), and another new genus and species {Cleithrolepis granulatus),

noAV known to pertain to the Dapedioid section of the Semionotidoe. Of

TJrosthoies australis^ Dana, and Palceoniscus antipodeus, Egerton, there

appear to l)e no representatiA^es in the Geological Sun'cy Collection sent to

me
;
hut of the other genera examples are numerous and satisfactorily

presenu'd.

The discovery of the present collection has already been placed on

record hy Prof. W. J. Stephens,* aaTio has described Lahyrintliodont remains

from the same formation.

* AA’. J. Stepliens, “On some Additional Labyrinthodont Fossils from the Hawkesbury Sandstone of New
South AA’ales,” Proc. Linn. Soc. N.S.AV., 1887, [“] Vol. ii, p. 156.
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IT -DESCrilPTlON OF THE GENERA AND SPECIES.

Class—Pisces.

SELACHII.

CESTRACIONTID^.

Genus non del.

Ohs .
—An imperfect fossil, 0‘33 in length, indicates the presence of

a Selachian in the Ilawkcsbnry beds, hut does not exhibit snlheiently

characteristic features for its generic determination. Each of the tAvo

dorsal fins of the fish is armed AAdth a formidal)le spine
;
and the body is

evidently covered with dense shagreen. The first dorsal fin-spine is much
arched and sharply pointed, measuring 0'06 in length, and about O'OOS in

breadth at the base; and there are some faint appearances of tubercles,

suggesting a surface-ornament of longitudinal nodose ribs. The second

dorsal spine is placed OA75 behind the first, hnt only the base is preserved.

The shagreen-granules are deeper than broad
;
and these seem to have been

transversely ribbed or pectinated.

The discovery of satisfactory specimens of this Shark aaoII prove of

much interest, for the fcAV features discernible—especially the characters of

the shagreen—are very suggestive of a British Carboniferous Selachian,

Sphenacantlms.^ Teeth indistinguishable from the late Pahcozoic DipJodus

occur in the English KenjAcrf
;
the dorsal fin-spine, Ncniacanthus, of the

llhoetic has the posterior denticles laterally placed, as in all Palaeozoic

spines
; and the lllnctic teeth, named Ihjhodus minor, have the base so much

horizontally exjAanded that they Avould bo assigned to Cladodus if found in

the Carboniferous. But no undoubted proof of a Palaeozoic Selachian genus

* L. Agassiz, Recherclies sur les Poissons Fossiles, 1837, A"ol. iii, p. 23. Provisionally defined in the

Catalogue of the Fossil Fishes in the British Museum, 1889, Part 1, p. 241.

+ Smith Woodward, “On Diplodiut Moorei, sp. nov., from the Keuper of Somersetshire,” Ann. Mag. Nat.
Hist., 1889 [0], Vol. iii, pp. 299, 300, PI. xiv, figs. 4, 5.

lift 74—90 D
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surviving in the Mesozoic lias liitherto been olitained
;
and the ITawkeshnry

genus will be notewortby, if rutnre discoveries confirm the impressions

derived from tlie fossil just described.

Order.—DIPNOI.

Family.—UNCERTAIN.

Genus—GOSEOE.DIA, gen. nov.

Gen. Char.—Head very small
;
snout pointed

;
trunk elongate, tbougb

comparatively deep, laterally compressed ; median fin continuous
;

pelvic

fins acutely lobate, biscrially fringed
;

scales very small, delicate, over-

lapping, marked by line striie.

01)3.—Tbougb thus imperfectly known, the generic distinctness of

this fisli from all other Hipnoans as yet sufficiently defined seems tolerably

evident. If Phaneroplcuron belongs to the Hipnoan order, it is readily

distinguisbed by the separate anal iln
;
and the only other genera with wliicb

it seems necessary to institute comparisons are Co)ichopoma,* Ctenodiis,\ and

tlic recent Ceratodus.% All of these have the continuous median fin, and

exhibit several striking features of resemblance to the Hawkesbury fish
;
but

a detailed comparison of the new fossil shows that it cannot be comprised in

either of them.

The scales of Concliopo)}ia are certainly very similar to those of

Gosfordia,^ and the absence of traces of teeth in the original of PI. I, Pig. 1,

suggests that they may have been comparatively small in the Australian lisb,

as in the European Permian genus. The bead, however, is relatively so

much less in Gosfordia than in Conchopoma, and the operculum so different

in shape, that other features, yet to be discovered, will doubtless combine to

render the generic distinctness of these two forms most marked.

Clenodiis, and the living fish named Ceratodus, are both separated by

the large size of the scales
;
bmt it still remains to be decided whether or not

* R. Kner, “ Ueber Conchopoma gadiforme, nov. gen. et spec.,” Sitzungsb. math. Naturw. Cl. k. Akad.
Wiss., 1868, Vol. Ivii, Pt. i, pp. 278-290, Pis. i-iv.

t The latest memoir upon this genus is by Anton Fritscli, “ Die Lurclifisclie, Dipnoi,” forming Pt. .'1 of

Vol. ii of the “ Fauna tier Gaskohle, etc., Bohmens” (1888).

J A. Gtinther, ‘‘Description of Cemlodu-i,” Phil. Trans., 1871, pp. 511-571, Pla. xxx'-xlii.

^ The writer has been able to verify this fact by a personal examination of the typc-s^jeciinens of

Conchopoma in Berlin and Strassl)urg.
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tlio fossil tectli originally termed Ceratodm^

,

truly pertain to tlic fish now

descrilied. Tliouglv an imperfect tail of the early Mesozoic Ceratodus has

already heen made known, t and a toleraldy complete skull hrielly noticed, |

there is yet no decisive proof of the generic identity of the extinct and living

species
;
and future discoveries may thus eventually relegate Gosfordia to

the synonymy of Ceratodus proper, and justify the adoption of a new name

for the existing hsh of the Queensland rivers.

GoSrORDIA TRUNCATA, Sp. nOK.

?1. I; PI. n, Figs. 1, 2.

Ohs.—Of tliis genus and species no complete fisli is knoAvn
;
Init, in

addition to less satisfactory fragments, tlie following series of specimens

cxhiliits many of the chief features in its skeletal anatomy :

—

{a) Head and anterior portion of tlie trunk, shown of one-half the

natural size in PI. T, Pig. 1.

{h) The greater portion of the trunk to tlie ti]> of the tail, shown

of onc-half the natural size in PI. II, Pig. 1. This and the

preceding arc the type-specimens.

(c) A portion of the axial skeleton of the trunk.

{d) Terminal portion of the trunk, Avith the median lln and one of

the pelvic pair, shoAvn of the natural size in PI. I, Pig. 2.

(e) Pragment, Avith fin-rays (PI. II, Pig. 1).

General Form.—The head is remarkably small and triangular.

Immediately heliind it, tlie triiuk rapidly deepens, and in the original of

PI. I, Pig. 3, the maximum Avidth of the crushed head (0d)8) hecomes no less

than 0T9 at a point 0‘17 distant nearer the tail. The total length of a fish

of these proportions is probably not less than O'G, and its lateral compression

is indicated by tlie iiwariable display of a side-vie av in the fossils.

Head and Opercular Apparatus.—The . only specimen exhihiting the

head (PI. I, Pig. 1), is in a A'ery imperfect state of presentation, and does not

admit of the determination of any structural features. Its relatively small

proportions, hoAvever, are Avell shoAvn. A faint groove and ridge {x) mark

* L. Agassiz, Rech. Poiss. Foss., 1838, A'ol. iii, j). 129.

t Ca'lacanf/ms ijiganfens, T. C. AVinkler, Archiv. Miis. Teyler, 1880, A"ol. v^, pp. 141-147, PI. ix.

7 n. vStur, “ A'orlago des ersteii fossileii Scliiidels von Ccratodm ans den o1)eitriasisclien Rcingrabncr
Sohiefern von Pulzberg ndrdlich boi Lunz,” A"eih. k.k. (icol. Reichsaiist. Wien, 188(i, pp. .381 383.
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the posterior margin either of the opercular hones or the pectoral arch ;

a hollow {orb.) seems to indicate the position of the orbit; the roof of

the skull is tlattened, and the snout is sharply pointed. No teeth arc

distinguishahle, and it seems likely that they were small.

Axial Skeleton of Trunk .

—The notochord, as usual, was persistent;

and the cartilages of the neural and hannal arches and spines—as also the

interspinons cartilages—were evidently only snperticially calcified, these being

often represented in the fossils l)y a large core of calcitc surrounded by a

thin film of skeletal matter, well shown in the figures. The neural arches

and spines are short and stout
;
and in the caudal region the hannal arclies

and spines are similar. Long, slender, gently arched ribs arc well shown

in the abdominal region, arranged in series as far as its termination almost

immediately above the pelvic fins
;
and in the type specimens there are about

three pairs of these ribs in the space of 0‘02.

Appemlicular Skeleton .
—Of the paired fins, only one of the pelvics is

preserved (IT. I, Pig. 2, plv .) ;
and a few ro1)iist fin-rays exhibited by a

fragmentary fossil (PI. II, Pig. 2) may pertain either to these fins or to the

pectoral pair. Eacli pelvic fin is acutely lohate, its length being more than

three times as great as its maximum l3rcadth
;
and the long lobe is fringed

in the usual manner with stiff tin-rays. The median fins form a continuous

fringe round the hinder end of the body and are su])ported by a double scries

of interspinous hones, tlie elements of the proximal scries being about twice

the length of the distal. The interspinous hones appear to he even stouter

than the neural and hcDinal spines to which they are apposed; and those of

the proximal series, at least, have broadened ends.

Squamation .
—The tissues of the body have become converted into a

black granular material, and the scales being very delicate, they are thus

only recognizable with difficulty. The precise outlines of the scales cannot

he distinguished in any specimen
;

hut they arc evidently very small, and all

arc marked by fine longitudinal striations.

O?Y(Vr-GAN0IDEI.

All the fishes of the Ilawkeshury-Wianamatta Series referal)lc to tlic

hyostylic type, with true hones, fall under the denomination of Ganoidci, as

defined and determined by Agassiz. In the prevailing uncertainty as to the

correct limits and nomenclature of the great groups of fishes of this type, we
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simply adopt the term for convenience, an^aiting the further development

of palaeontological research to confirm or modify the apparently now reason-

able classification of Coj)e.*

The subdivisions of the Ganoids are still equally under dispute, and it

will suffice for the present Memoir, which deals only wifh actinopteran

families (/.<?., those in which the paired fins are non-lofiate), to distinguish

between that type in which the interspinous hones of the median fins are

fewer in number than the apposed dermal fin-rays, and the more specialized

type in which cacfi fin-ray has a separate support. As remarked, esjiecially

by Cope,t the stages presented by the development of the appendicular

skeleton, are of great taxonomic significance ;
and it may now he regarded

as proved, that the “ crossopterygian” limb and the non-correspondence of the

ends and exo-skeleton in the median fins are marks of inferiority of generaliza-

tion. The heterocercal tail likewise persists in many eases untilt he “ actinop-

teran” limb has lieen developed (Pala^oniscidai)
;
hut as soon as there is a

tendency towards the correlation of the interspinous l)ones and the median

fin-rays, the upper lobe gradually atropiiies and externally disappears.

A —Ganoids in which the dorsal and haemal interspinous bones are less numerous

than the apposed dermal fin-rays.

(i).—Caudal fin heterocercal.

Farniltf-YALmomsClDM.

Fam. Char .—Body elongate, fusiform
;

scales, when present, rhombic

(rarely in part cycloidal), enamelled; dorsal fin rarely remote. Head-hones

well-developed, externally enamelled
;
eye far foru ards, and snout prominent

;

mandibular suspensorium more or less obli(|uc, and the mouth deeply cleft.

A series of l)road l)ranchiostegal rays, the most anterior pair especially large,

with a small median element.

MYllIOLEPIS, Egerton, 1861.

(Quart. .Journ. Geol. Soc., Vol. xx, p. 3.)

Gen. Char .—Head large, snout obtuse
;
suspensorium oblique

;
gape

very wide, with the teeth large and conical
;

fins well-developed, the dorsal

high and triangular in form, placed opposite the S2)ace between the j)elvis

* E. D. Cope, “ Observations on the Systematic Relations of the Fishes,” Proc. Amer. Assoc. Aclv. Sci.,

1871, p. 326.

t E. D. Cope, Review in Amer. Xaturalist, 1887, p. 1015.
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and tliG anal
;
anal fin also short and triangular

;
upper lohe of tail much

lirodnced, the caudal fin heing powerful and deeply forked
;
small fulcra

present upon all the fins. Scales very small [superficially striated, H(jertoii\
;

large oat-shaped scales, finely striated, upon the sides of the caudal lohe, and

prominent fnlcral scales upon its upper border,

Ohs .
—This genus was founded l>y Sir Phili]) Egerton upon the middle

portion of a fish destitute of fins, from Chapel Hill, near Camphclltown, and

upon the anterior half of another similar fish from Cockatoo Island, only known

to him hy a photograph transmitted hy the Ilev. AV. B. Clarke. The characters,

so far as discernible, were considered to denote a close relationship with

Acrolepis, thus placing the genus in the family of the Balaeoniscidm; and this

interpretation has subsequently been generally adopted. The specimens in

the present collection now render it possible to complete the diagnosis as given

above
;
and, though exhibiting hut few anatomical details, they make known

the general features of at least tAvo well-marked species.

A careful study of the ugav fossils suggests the comparison of Mijrio-

lepis Avith Thrissonotus* from the LoAver Lias of Lyme Begis, Dorsetshire,

the only essential difference in the single knoAvn specimen of the English

Liassic genus heing the considerable elongation of the anal fin.

Mykioleims Clakkei, Eyerton.

PI. II, Pigs. 3, 4 ;
PI. Ill, Figs. 1.

Mi/riolciyis Glarhei, Pgerton, Quart. Joura. Geol. Soc., 18(!1, vol. xx., p. 8, PI. I, (ig. 1,

Ohs .
—Tlie type species is represented hy several fossils, pertaining

both to old and young individuals, and the information afforded hy the

folloAving fhu specimens is of especial value :

—

{a) A large complete fish, probably about 0‘435 in length, and

shoAvn of half the natural size in PI. II, Eig. 3. (The specimen

has been broken across, immediately lichind the pelAuc fins, and

the Avrong halA'es of the counterpart unfortunately united,

leaAu'ng a gap in the middle that did not exist originally. The

figure is thus in part restored, Avitli the help of Egerton’s

draAving already quoted.)

* Sir riiilip de M. Grc_v Egerton, “Figures and Descriptions of British Organic Keniaius,” Mem. Gcol.

Surv. Gt. Brit., 1858, Dec. ix, No. 2, I’l. ii.
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(Z») Head and pectoral fin of a smaller individual, shown of the

natural size in PL III, Pig. 1.

(c) Imperfect head and trunk of a small individual, 0'215 in length.

{(1) Dorsal liu of a large individual, shown of the natural size in

PL II, Pig. 4.

{e) Caudal pedicle, with portions of the caudal and anal fins.

General Form .
—The largest specimen (PL II, Pig. 3), measiu*es at least

0'435 in length, and of this the head and opercular apparatus extend about

0'09. The trunk is of almost uniform depth as far as the dorsal fin, equalling

perhaps 0'095
; and the caudal region gradually tapers to a stout caudal

pedicle, produced terminally into a large upper lohe. All the fins are large

and powerful.

Head and Opercular Apparatus.—Nothing can he discerned of the

cranial hones or the suspensorium, hut the marked ol)liquity of the latter is

indicated Ijoth in PL II, Pig. 3, PL III, Pig. 1, and in No. d. The deeply cleft

character of the gape is also very evident, and some indications of the

elements of the ujiper jaw are ohservahle in the second fossil. A very short

tooth-l)earing element, probably the premaxilla, occurs in front, at the

extremity of the snout (PL III, Pig. 1, pni.v.)
;
and a large narrow, hut gradu-

ally widening, impression behind seems to he due anteriorly to the maxilla

{mx.), and posteriorly to the palato-pterygoid arcade, the former half being

j)rovided witli small conical teeth like those of the premaxilla. The lower

jaw is somewhat sliorter than the upper
;
hut tlie dentary element (d) is

relatively long and slender, and this hears a few widely-spaced conical teeth

of larger size than any exhibited in the opposing dentition.

Behind the head, indications of the opercular apparatus are observed,

of comparatively small dimensions. Unless appearances in No. 6 (PL III,

Pig. 1) are deceptive, the operculum {op.) is very small and triangular, while

the suhoperculum {s.op.) is at least twice as deep, quadrilateral, and of

uniform breadth. B^emains of some of the branchiostegal rays {hr.) are

preserved l3eneath, quite of the ordinary Palmoniscid character.

Appendicular Skeleton.—In all the fins, the rays are broad and much

fiattened, with a longitudinal median keel ;
and, except perhaps in front of

the pectorals, they are articulated, and divide distally into fine filaments. In
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each of the fins, except the caudal, the anterior rays are i^ently arclied
;
and

althongh distinct small fulcra can rarely he discerned, various indications

prove the original presence of these structures. The pectoral fins arc large

and triangular, perhajis almost falcate; and the pelvic fins, of ahout half the

size, exhibit a relatively long liase-line, and are placed midway between the

pectorals and the anal. The dorsal fin (PI. II, Pig. 4<) shows in front at least

nine large basal fulcral rays, gradually increasing in length, and its base-line

is greater than its height. The anal fin is slightly smaller than the latter,

hut equally elevated
;
and in the original of PI. II, Pig. 3, a few of the

small anterior fulcra can 1)C distinguished. The caudal fin is deeply cleft,

and the rays of the loAver lobe are very closely articulated even near the

proximal extremity.

Squamation .—The scales are extremely small, those of the flank, in an

individual 0‘T35 in lengtli, not measuring more than 0'0015 in depth and

hreadtli. Ventrally, they hecomc narrow, and upon the U
2
:>per lobe of the

tail oat-shaped or diamond-shaped
;

and Sir Pliilip Egerton describes them

as externally sculj)tured by “two or three deep longitudinal sulci.” The

present specimens, however, are too imperfectly preserved to exhibit any

scale ornament, except faint striations upon the investment of the upper

caudal lobe
;
and the only ridge-scales to he observed occur upon the sujjerior

border of this prolongation, where they are very prominent, and pass

upwards into the fin-fulcra.

Myriolepis rates, sq). nov.

PI. Ill, Figs. 2, 3.

Ohs .—A second species of Myriolepis is indicated by a small series of

sj)ecimens, of which the following three are the most imj)ortant :

—

{a) The complete head and trunk, wanting all fins, except the anal

and caudal, to he regarded as the type-specimen, and shown

slightly reduced in IT. Ill, Eig. 2.

{h) The greater portion of the head and trunk, lateral aspect,

with fragments of the pectoral, pelvic, and anal fins, the former

in the relative positions indicated in dotted outline in the

figure of No. a.

{c) Portion of the head and anterior portion of the trunk, showing

the left infraclavicle, outer aspect. (IT. Ill, Eig. 3.)
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General Form .—The type-specimen (PL III, Pig. 2) measures 0‘2G5

in length, and is j^erhaps as large as any indicated in the collection. Com-

pared with 31. Clarkei, the fish is much less elongated, the greatest depth of

the trunk being only comprised a little more than three and a half times in

the total length, the tins are less powerful, and the scales are exactly twice

as large in proportion.

Head and Opercular Apparatus.—No details of cranial osteology can

he deciphered, and little beyond the general form of the head is determinable.

In accordance with the other proportions of the fish, it is relatively shorter

than in M. Clarkei, and the mandible perhaps stouter. An element of the

upper jaw, either the maxilla or the palato-pterygoid, is long and narrow,

though deepest behind, and remains of the actual maxilla in No. c show

that it was externally ornamented by large rngm and tubercles. The dentary

bone, bearing at least a few spaced conical teeth, is superficially ornamented

by striations parallel to its long axis.

Appendicular Skeleton.—At the postero-inferior angle of the lower

jaw in No. c, a large, elongated, triangular bone is observed, evidently to

be regarded as the left infraclavicular element of the pectoral arch. This

bone is shown of twice the natural size in PI. Ill, Pig. 3, the short base-line

being posteriorly and the apex anteriorly directed, and its external surface is

ornamented by coarse, rounded, radiating rugm, proceeding upwards and

downwards from an unsymetrically-placed longitudinal ridge. The form

and proportions of the other bones of the pectoral arch cannot be determined,

and in the figure of the type-specimen (PI. Ill, Pig. 2) the positions of the

paired fins can only be
2
)artially marked by dotted lines, based upon the

evidence of a second fossil. No. h. None of the fins are capable of descrip-

tion, but, so far as determinable, they agree well with those of 31. Clarkei.

Squamation.—The size of the scales renders it easily possible to observe

their variations in form. Upon the flanks they are deejier than broad, and

in a specimen O'265 in length, the antero-posterior measurement of each is

about 0’002. Vcntrally, all the scales become much broader than deep, and

upon the upper lobe of the tail they are diamond-shaped and elongated.

There is also a singular feature, well displayed in the type-sj)ecimen (PI. Ill,

Pig. 2), immediately above the anal fin, about nine series of scales being

reflexed forwards, as in the Platysomidae.

lla 74—90 E
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Genus—APATEOLEPIS, gen. noc.

Gen. Char.—Body slender
;
head of moderate size

;
snout prominent

;

siispensorinm very ohliqne, and gape wide
;

teeth minute. Pins well-

developed
; the dorsal very high, triangular in form, with a short base-line

placed opposite the space hctAveen the pelvics and the anal
;
anal fin also

triangular, witli a short l)ase-line
;
upper lohe of tail much produced, the

caudal fin being powerful and deeply forked
;

fulcra absent. Scales of the

trunk rhomhoidal, extremely delicate, marked by two or three diagonal

ridges
; those upon the sides of the upper lohe of the tail thicker, oat-shaped,

similarly ornamented
; a prominent fulcral scries upon the sujierior margin of

the caudal lohe.

Ohs.—This new genus of Pala^oniscidai may appropriately receive the

name of Apateolepis, in allusion to the deceptive character of its sqnamation.

The scales of the whole of the body except the upper caudal prolongation, arc

so delicate that they are either only imperfectly ]>reserved, or completely

destroyed
;
and the latter is so often the case, that one might at first sight

suspect a resemblance to the extinct Chondrosteus and the modern Tohjodon,

in having the sqnamation exclusively confined to the caudal lohe.

Only two Palmoniscidic of a similar type seem to have been hitherto

diseovered
;
and it is interesting to know that both of tiiese agree Avitli the

present form in tlie singular absence of fin-fulcra. The first genus is

tliat described by Dr. Traquair, from the Lower Carboniferous of Eskdale,

Dumfriesshire (Scotland), under the name of Fhanerosteon^
;
and the second

is a fish from the Erie Shale of Ohio, more recently briefly noticed by Dr.

NeAvherry under the name of Actinophorus\

.

According to Dr. Traquair,

Thanerosteon Avas quite destitute of scales upon the flank, with the excep-

tion of a fcAV thin examples immediately behind the pectoral arch
;
and this

genus is still further distinguislied from Apateolepis by the character of the

dorsal fin, and the less pronounced bifurcation of the caudal. Aciinophorus

is a long, slender fish, with pointed head, attaining a much greater size than

either of the foregoing
; and though the Avliole of the flank is coA’ered by

thin quadrangular scales, these, according to the definition, Avill differ from

those of Apateolepis at least in their narroAvness.

* R. H. Traquair, “ Report on Fossil Fislies collected in Eskdale and Liddesdale,” Trans. Roy. Soc. Edin-

burgh, 1881, Vol. XXX, pp. 89-4.3, Rl. iii, figs. 6-8.

t J. S. Newberry, “The Fish Fauna of the Erie Shale of Ohio,"’ Trans. New York Acad. Sci., 1888,

A'ol. vii, No. 7.



Apateolepis australis, sj). nov.

PL IV, Figs. 1-4.

Obs .
—All the examples of Ai'xiteolepis hitherto met ivith in the

Ilawkeshury hods are referable to a single species, o£ which the following

specimens exhibit some of the principal characters :
—

{a) Nearly complete fish, wanting the paired lins, shown of the

natural size in PI, IV, Pig. 1. (Type specimen.)

{h) Imperfect fish, viewed in part from the ventral aspect, displaying

portions of all the fins, and shown of the natural size in PL

IV, Pig. 2.

(c) Specimen in connterjiart, showing the greater portion of the fish,

with remains of all the fins, and faint indications of long

slender neural arches and spines,

{(1) Tail, shown of the natural size in PI. IV, Pig. 8.

{e) Pragment showing flank-scales, of which some are enlarged six

times in PI. IV, Pig. 4.

General Form .—The type-specimen measures about 0’18 in total length,

and about 0'03 in maximum depth, the trunk being thus comparatively

slender, and more than four times as long as the head with the opcn’cular

apparatus. The upper lobe of the tail is much elongated, though robust.

The dorsal fin is placed over the posterior portion of the pelvic pair, and well

in advance of the anal.

Head and Opercular Apparalm .
—That the head is typically that of a

Palceoniscid is evident; hut no precise details of structure are caj)ahle of

determination. In the type-specimen (PL IV, Pig. 1), an element of the

upper jaw is faintly indicated, and may probably he regarded as the pterygo-

palatine arcade {pt. pi .) ;
and in the same fossil, the mandible is imperfectly

shown, being probably somewhat broken in front and artificially deepened by

crushing. A longitudinally-striated element, evidently the dentary {d), is

recognizable
;
and there are traces of minute teeth in both jaws. The oper-

culum {op.) is small, quadrangular, and irregularly rhomhoidal in form ;
and

the suhoperculum {s. op.) is a somewhat larger hone, exceeding the oper-

culum in breadth, if not also in depth.

Axial Skeleton of Trunk .—In most examples of A. australis, there is

distinct evidence of the persistence of the notochord, and in some specimens
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ie.g., Nos, a and c) indications of long, slender neural arches and spines can

l)c distinguished. As usual among the Pahnoniscidjc, there is no evidence of

rihs
; and the only remains of li?cmal arches are four stout hones, n itli

slightly expanded extremities, supporting tlie lower lohe of the caudal tin in

the type-specimen (PI, IV, Pig, 1),

Appendicular Skeleton .—Of the pectoral arch, the supraclavicle,

clavicle, and iufraclavicle are shown also in the type-specimen (PI, IV,

Pig, 1), The supraclavicle {s. cl.) is nearly four times as long as its

maximum breadth
;
the upper extremity is narrowest, and immediately below

this is a slight rounded excavation of the posterior margin, whence the hone

very gradually ex])ands downwards and is radiately striated. The clavicle

{cl.) is bent forwards as ordinarily, at a point much nearer the inferior than

the sujierior extremity, and there is either a flexure or thickening of the

anterior concave margin. The ascending limb is pointed above, narrow, with

the hinder margin gently curved, and the surface is marked by fine striae not

precisely parallel to its long axis, hut slightly sloping forwards
;
the lower

limb is short, l)road, and expanded, and exhibits similar hut radiating striae.

The iufraclavicle is a large triangular hone, elongated antero -posteriorly, and

partly seen beneath the posterior portion of the mandible; a longitudinal

ridge traverses its superior portion, and from this below there radiate

numerous coarse rugae.

The pectoral tins are best shown in No, h (PI, IV, Pig, 2), where one

is of triangular form, and seems to he nearly complete, though comprising

only about twenty rays. Of the “ pelvic” bones there is no trace in any

specimen
;
hut the pelvic fins are well preserved in Nos, h (PI, IV, Pig, 2)

and c, and they were evidently of considerable size, though still somewhat

smaller than the pectorals. Not less than thirty rays can he counted in one

of these tins in No, c.

The median fins are all acuminate, and consist of numerous, closely

apjiosed rays. Though apparently complete in the type-specimen (PI, IV,

Pig, I), the dorsal and anal fins were probably somewhat larger than those

of this fossil, another (PI, IV, Pig, 2) exhibiting relatively longer rays in the

anal, and a third (No, c) displaying a greater number of rays in both fins.

In the type, the dorsal fin comprises about forty-five rays, and the anal not

more than thirty-five, whereas in No, c, the corresjiondiug numbers are at

least sixty and forty ;
but in either case, the dorsal appears to he the larger



fin of the two, and is placed entirely in advance of the anal. In the dorsal

fin, the most anterior rays gradually increase in length to the twelfth, which

is longest, and the rapid shortening of those that follow is snch as to make

the posterior margin mnch more abrupt than the anterior; in the anal tin,

the maximum length is attained by about the ninth ray, and the shortening

of the rays in either direction is precisely like that observed in the dorsal.

Each of these fins is distinctly sup])orted by a series of stout interspinous

bones, Avith somewhat expanded extremities, much less numerous than the

rays
;
the anal fin of the type-specimen exhibiting only ten bones a])posed

to at least twenty-five of the rays.

The caudal fin (PI. TV, Pigs. 1, 3) is deeply forked, and the loAver lobe

consists of about forty rays.

All the fin-rays arc delicate, laterally compressed, and articulated at

more or less distant intervals
;
and many, if not all, are bifurcated distally.

In the best preserved fins there are no indications even of minute fulcra.

Squamatlon.—The scales of the flanks arc extremely delicate, rhom-

l)oidal in form, as deep as broad, and ornamented by two prominent diagonal

ridges, Avhich are not parallel, but often meet in front and arc most Avidcly

separated mesially. In most specimens the obscure remains of these ridges

constitute the only evidence of the original presence of scales
;
bnt one small

fossil. No. e, is more satisfactory, and a fcAV of the actual scales arc shoAvn, of

six times the natural size, in PI. IV, I'ig. 4. The scales upon the sides of the

upper caudal lobe (PI. IV, Pigs. 1, 3) arc much thicker than those of the

remainder of the body. They also exhibit the characteristic oat-shaped form,

and arc diagonally ridged.

(ii)—Caudal fin senii-heterocercal.

Family—CATOPTERIDiE.

Fam. Char.—Body elongate
;
scales rhombic, enamelled

;
dorsal fin

remote
; head-bones Avell developed, externally enamelled

;
eye far fonvards,

and snout prominent
;
suspensorium oblique, and mouth deeply cleft.

Ohs .—The genera Catopterus, Pvedfield,* and Fictyopyge, Egertoipf

liaA'C been associated in recent years with Acentrophorns and Semionotus

*
J. H. Redfield, “ On the Fossil Fishes of Connecticut and Massachusetts,” Ann. Lyc. Nat. Hist. New

York, 1848, A^ol. iv, p. 37, I’l. i.

+ In C. Lyell, “ On the Structure and Probable Age of th(? Coal-fleld of the .Tames River, near Richmond,
Virginia,” Quart. Journ. Geol. Soc., 1817, Vol, hi, p. 27(>.
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{=Ischypterus)

^

as the forerunners of the Lephlosteoidci, in which there is

no infraclavicle, and in which the rays of the median fins correspond in

number with their supporting ossicles. It is nnfortunate, indeed, that the

state of preservation of the known specimens docs not permit of these

characters in the osteology being clearly ascertained; hut a study of the new

fossils from the Ilawkeshury beds, in the light of examples already described

from the European and American Trias, is so suggestive of intimate relation-

shi]) Avitli the Palieoniscidtc, that we venture to suggest an emendation of the

now-accepted arrangement of these fishes.

If Mr, Einkel’s draAvings of Diclyopyge macrura* be correct, the

number of the fin-rays in the anal fin is distinctly greater than that of the

supporting interspinous bones
;

and the fish is therefore excluded, by

accepted definitions, from the “ Ecpidosteoidei,” and falls Avith the Palaeon-

iscidae into the “ Acipenscroidei ” (Traquair), or “ Ileterocerci ” (Zittel).

One of the Australian fossils (D. illustmns, PL IV., Pig. 7) exhibits a

large triangular bone beneath the back of the mandible, which seems

most satisfactorily compared with the Palaeoniscid infraclavicle ;
and tlie

A'aguely discernible features of the head also bear a very striking resem-

blance to the corresponding parts in the Pala3oniscidae, Moreover, the

tail in the new specimens (PI. IV., Pig. 9) is slightly more hcteroccrcal

than has hitherto been observed in this genus.

It is therefore proposed to place Catoptenis and Diclyopyge in a

distinct family, the Catoptcrid^e to be assigned to Avhatevcr great sub-

division of the “Ganoids” is made to include the Paheoniscidae and their

allies.

EICTYOPYGE, Egerton, 1817.

((^iiai'fc. Journ. Gcol. Soc., vol. iii., p. 27G).

Gcu. Char.—Head small, or of moderate size
;

gape very Avide
;

teeth minute and conical. Pins Avith distinct fulcra
;

dorsal opposite

to, or immediately in ad\"ance of the anal
;

caudal fin forked. Scales

rhombic, as deep as broad upon the Hank, broader than deep A^entrally,

the exposed surface smooth, or Avith fcAV oblique ridges or furroAvs.

Ptidge-scales absent.

Ohs .—As remarked by Traquair, t Diclyopyge is only distinguished

from Caloplerus, so far as kuoAvn, by the position of the dorsal fin

;

* Quart. Journ. Gcol. Soc., A'ol. iii., PL viii., PL ix., fig. 1.

t R. K. Tniquiiir, “On I lie Agiissizian Genera .imhhipferw^, Palceoniscus, Gi/rolepfs, and Pppopierus,"

Quart. Journ. GeoL Soc., 1877, A’’ol. xxxiii, jn 507.
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this appendage in the former genus l)eing partly in advance of, or

directly opposed to, the anal fin, while in Catopterus it arises opposite

the hinder portion of the anal, or is completely hehind. Such a

character may he provisionally regarded as sufficient for generic dis-

tinction
;

and of Dictyopyge, as thus defined, five species are already

known. These have been obtained from the Trias of Virginia, U.S.A.,*

and of Tyrone, Ireland,! the Bnnter of the Ehine Valley, ^ the Kenper

Sandstone of Coburg, Germany, § and the Upper Kenper Sandstone of

"Warwickshire, England.
||

The most important descriptions of the genus are those of

Traquair {loc. cit.) and Striiver [loc. cit.)
;

and the fossils from the

Ilawkeshury beds do not add any very definite information concerning

new structural features, although, as observed above, some appearances

are suggestive of interesting novel points, to he verified or disproved

by future discoveries. One fact, however, seems certain, namely, that

Striiver’s restoration of D. socialis is incorrect in representing the

mandibular suspensorium as vertical or even inclined forwards, all speci-

mens that the writer has examined, whether European, American, or

Australian, exhibiting a suspensorium as much inclined backwards as

in many specialized Palmoniscida'.

Dictyopyge symmetrica, sjj. nov.

PI. IV, Figs. 5, G.

Obs .—The smallest of the Australian species of Dictyopyge is

represented by specimens exhibiting hut few' details of structure, and

the following four examples show^ all the features discernible ;

—

(«) Type-specimen (PI. IV., Eig. 5.)

{h) Nearly complete fish, wanting the upper half of the caudal

fin (PI. IV., Eig. 6.)

(<?) Comj)lete trunk, w^anting paired fins.

{d) A smaller fish, showfing parts of the fins, especially the

pectoral.

* Diciyopyqe macrura, Egorton, loc. cit. Catoptems macru7-us,\^

,

C. Eedfleld, Amer. Journ. Sci., 1841,
Vol. sli, p. 27, and Proc. /.nicr. Assoc. Adv. Sci., 1856, pp. 180-188.

t D. catopterus, E. H. Traquair, Quart. Journ. Geol. Soc., 1877, Vol. ixxiii, p. 565. Palceoniscus catop-
iertis, Egerton, itul., 1850, Vol. ri, p. 4.

J I), rlienana, W. Deecke, Palaeonfograpliica, 1889, Vol. xxxv, p. 107, PI. Ti, fig. 11.

§ I), socialis, Berger, sp., described by J. Striiver, “Die fossilen Eische aus dein Obern Keupersandstein von
Coburg.” Zeitsclir. deutsch. Geol. Ges., 1864, Vol. xvi, pp. 322-329, PI. xiii, fig. 2.

11
D. superstes : Palcponiscus superstes, Egerton, Quart. Journ. Geol. Hoc., 1858, Vol. siv, p. 161, PI. xi.
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General Form .
—-The trunk is slender, and the head, with the

opercular apparatus (if completely preserved in No. h), occupies less

than one-fourth the total length of the fish. The dorsal fin appears

precisely opposite the anal, and approximately equal to it in size
;

and

the caudal fin is deeply forked.

Head and Opercular Apparatus.—The snout is obtuse, the eye

large, and the mandible apparently slender. It may also he noted that

some, at least, of the head hones are ornamented by superficial striae

;

but nothing further can he observed of the structure of these parts.

Appendicular Skeleton.—In all the fins the rays arc robust, hut

very closely arranged, and bifurcating distally, and small fulcra arc

prominent on the anterior margin of each. In No. d, the pectorals have

relatively long rays, extending more than half the distance to the pelvic pair.

The latter, well shown in PI. IV, Pig. G, arc powerful, consisting of at least

eight or nine distally-hifurcating rays
;
and there arc four slender basal fulcra

in front, passing dowuAvards into the small fulcral fringe of the first ray.

The dorsal and anal fins are nearly equal and opposite, suggesting the specific

name of the lish
;
hut the number of rays is greatest, as usual, in the anal,

being here about sixteen or twenty. The anterior fulcra (PI. IV, Pig, 5«)

arc similar to those of the i)clvic fins.

Squamallon.—The scales are ornamented with faint oblique ridges or

grooves, and the narrowing of the ventral series is very conspicuous in all

the specimens. In No. c, the scales of the anterior portion of the flank are

somewhat deeper than broad
;

and each appears to have an inner vertical

keel, mesially jhaced.

Remarks .—In the position of the dorsal fin, and in general propor-

tions, this species closely resembles D. macrura, T>. superstes, and T). socialis.

It dilfers from the first in its smaller size, and both from this and the second

in the presence of ornamentation upon the scales
;

it is also distinguished

from F. socialis by its smaller size and the less robust character of the

caudal pedicle.

Dictyopyge illustraxs, sp. nov.

PI. lY, Pigs. 7-9.

Ohs.—The most ahnndant and best preserved species is somcAvhat

larger than the foregoing, and may he appropriately named D. illustrans, in
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allusion to its possession of certain features prohahly destined to slied new

light upon the precise affinities of the genus. Pive specimens exhibit its

jirincipal cliaracters :

—

(a) Type-specimen (PI. IV, Pig. 7).

(/>) A more imperfect fish, partly distorted (PI. IV, P^ig. 8).

(c) Another example, of similar size and proportions, in counter-

part.

(cl) A fish with the well-preserved tail shown, of twice the natural

size (PI. IV, Pig. 9.)

(e) An imperfect small specimen, 0'058 in length, in counterpart.

General Form .—The general form and proportions of the fish are

well shown in the type-specimen (PI. IV, Ihg. 7). The trunk is relatively

short and stout, the head, wdth the opercular apparatus, occupying almost a

quarter of the total length, and the gape of the mouth is very wdde. The

dorsal fin is for the most part in advance of the anal
;
the upper lohe of the

tail is conspicuously produced, and the caudal fin powerful (PI. IV, Pig. 9).

Head and Opercular Apparatus .—Little can he discerned of the

structure of the head, hut in the type-specimen and No. h (PI. IV, Pigs. 7, 8),

the forward position of the eye, and the obliquity of the mandibular suspen-

sorium, are evident
;
and both in the first and other specimens there seem to

he traces of minute conical teeth upon the margins of the jaws. The

impression of an antero-posteriorly elongated hone upon the cheek is distinct

(PI. IV, Pig. 7, x), hut indeterminalde
;
and the external surface of all the

elements is probably ornamented with fine strim and tuherculations (No. e).

The operculum (op.) and suhopcrculum (s. op.) are narrow ;
and, unless

appearances are decej)tive in the type, the former is much smaller than the

latter.

Appendicular Skeleton .—The clavicle and supraclaviclc are ^vell

showm in the type-specimen, the external striated surface of the former being

narrower than that of the latter
;
and in the same fossil, immediately below

the posterior portion of the mandible, an antero-posteriorly elongated

triangular area is -worthy of note. This feature, wdth a sharply-pointed

anterior extremity and longitudinal mesial elevation, and, possil)ly, super-

ficial rugm, may W'ell he interpreted as an infraclavicular element, though

further evidence must he aAvaited before the determination can he affirmed as

a fact.

lla 74—90 P
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01‘ the paired tins, the peetorals are indicated in No. h (PI. IV, Pig. 8)

hy a few powerful rays
;
and in the same fossil the smaller pelvic fins

apparently exhibit a long base-line. The dorsal and anal fins are elevated

and triangular in form, and the first is placed almost entirely in advance of

the second
; the dorsal is also consjiicuously smaller than the anal, the

one, in the type-specimen, exliibiting about twenty rays, while the other

has not less than twenty-eight. The basal fulcra are long and slender,

passing upwards into the fine fnlcral fringe upon the first ray, exactly as

figured hy Egerton in 2). supersles.^ The caudal fin is well shown, of twice

the natural size, in PL IV, Pig. 9 ;
it is robust and moderately forked. The

rays are (dosely apposed find finely jointed, and there are distinct fulcra

above and below.

Squamation .—The scales of the flank are at least as deeji as broad,

while those of the ventral series are twice as broad as deep. They are best

seen in the type-specimen, and the posterior two-thirds of the surface

of each is ornamented with sparse oblique markings, which may have

originally been cither grooves or ridges. In some of the flank-scales (PL IV,

Pig. 7rt), two of these markings are observed
;
in a few placed most anteriorly,

tlierc arc perhaps three, sometimes wavy. The ventral scales (PL IV, Pig.

7(5') have mostly only one such suj^erficial mark. The small diamond-shaped

scales upon the upper lobe of the tail have a single diagonal ridge or furrow,

inclined forwards and downwards
;
and upon the superior margin of this short

pointed lobe are a series of very large fulcral scales, passing upwards into the

small fulcral fringe upon the edge of the fin.

Remarks.—J). illustrans dilfers from all known species except I),

catopterus in the comparatively fonvard position of the dorsal fin
;
and it is

readily distinguished from this species by the greater depth of. the trunk and

the smaller dimensions of the caudal fin.

Eictyopyge eobusta, sp. nor.

PL III, Figs. 4, 5.

A very robust species referable to Rictyopjyge, as here defined, is indi-

cated by a few imperfectly ju’cservcd specimens, of which the following are

characteristic :—
(a) Type-specimen (PL III, Pfig. 4).

* Quart. Joum. Cieol. Soc., Vol. xiv, PI. xi, fig. 3.
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(b) A nearly complete trunk, with pelvic, dorsal, anal, and caudal

fins.

(c) A more imperfeet trunk, with portions of the median fins, shown

in PL III, Pig. 5.

(d) Head and trunk, wanting the tail.

(e) Nearly complete fish, wanting the pectoral, dorsal, and anal fins.

General Form.—The trunk is comparatively deep in the abdominal

region, and the dorsal contour more arched than is usual in Fictyopyge. The

head, with the opercular ajiparatus, occupies about one-quarter of the total

length of the fish
;
and the snout seems to have been bluntly pointed. The

dorsal and anal fins arc long, and the former is placed partly in advance of

the latter. The upper lobe of the tail is conspicuously produced.

Head and- Opercidar Apparatus

.

—None of the bony elements of the

head and ojiercular apparatus can be distinguished, and only faint impressions

of circumorbital bones exhibit the position and proportions of the eye. The

mouth is large and deeply cleft, as usual, and in Nos. d and e appearances

arc suggestive of small, stout, conical teeth, placed in close series in the

upper jaw. Some irregular superficial strife are seen iu No. e.

Appendicular Skeleton.—A gently arched, slender clavicle, with part

of a more exj)anded supraclaviclc, is shown in PI. Ill, Pig. 5 ;
and both of

fliesc elements exhibit suj)crficial longitudinal striations. The pectoral fin,

however, is not distinct in any specimen. The pelvic fins arc of moderate

size, each consisting of about seven rays, and placed nearer to the anal than

to the i^ectorals. The dorsal and anal fins are both elongate, and of about

equal size, the latter commencing at a point nearly opposite the middle of the

former. In the type-specimens distinct fulcra are observed upon the anal

fin, and the number of rays is about thirty, generally shortening and more

widely spaced posteriorly. The caudal fiu (No. e) is broad, powerful, and

deeply forked.

Squamation .—Though always indistinct, the scales appear to have been

superficially ornamented rvitli a few short oblique ridges or furrows. Those

upon the flank are at least as deep as broad, while those upon the ventral

aspect are conspicuously lu’oader than deep ; and the scales upon the caudal

pedicle arc not excessively elongated. Appearances in some specimens arc

also suggestive, at first sight, of the presence of a scries of dorsal ridge-scales ;



but a careful examination of the fossils, and comparison with the examples of

I*rlstisomus, wliich undoubtedly possess such scales, seem to demonstrate that

in tile species under discussion the markings arc deceptive, and due to

accident in preservation.

HemarJis .—This s^iecies can only l)e compared with D. illustrans, from

which it differs in the more rolnist proportions of the trunk, and the greater

extent of the dorsal and anal fins.

(iii)—Caudal fm diphycercal.

Farnilu.—BELONORHYNCHIDiE.

Fa7ii. Char.—Body long and slender; snout much elongated and pointed;

notochord persistent, the liases of the arches expanded; paired fins moderately

developed
;

dorsal and anal fins large, nearly equal, and ojiposite, very

remote
;
caudal fin distinct, symmetrical, fan-shaped; fulcra minute or absent.

No continuous sqnamation, but sometimes, at least, isolated longitudinal series

of dermal scutes.

Ohs.—The tyiiical genus of this family (Belonorhynclius) has hitherto

been compared with the Ganoid Belonostomus^ and the Teleostean Belone imA

Fistularia,\ while Liltkenl and Zittel§ have ventured to assign it a place

in the peculiar Cretaceous family of Iloplopleuridie. The Hawkesbury fossils

described below, however, demonstrate that all these conclusions are founded

upon imperfect evidence
;
and the fish truly occupies a much loAver position

in the zoological scale than at present supposed.

Particularly noteworthy, for example, are the dorsal and anal fins,

in which the interspinous bones are inncli fewer in number than the

dermal rays they support (PI. IX, Pigs. 3, 4; PI. X, Pig. 2)—a primitive

character never retained in such specialized groups as the “ Lepidosteoidei
”

and tlie Teleostei. Appearances are also suggestive of the presence of a

series of cartilages at the base of the pelvic fins (PI. IX, Pig. 3; PI. X, Pig. 4),

though the point is not actually proved ;
and one example of 13. slrlolatus in

the British Museum (P. 966) exhil)its a pair of triangular bones in front

* n. Gr. Bronn, “ ]?eiti'iige zui- triasisclien Fauna und Flora der bitiiminoscn Scliiefer von Raibl,” Xeues

Jabrb.. 1858, p. 12. Also Smith Woodward, “Note on the Early Mesozoic Ganoid, Belonorhynchus’’ Ann. Mag.

Nat. Uist., 1888, [G] Vol. i, p. 35fi.

f E. Kner, “Die Fische der bituminosen Scliiefer von Raibl in Karntlien,” Sitzungsb. math.-naturw. Cl.

k. Akad. Wiss., Vol. liii. Ft. i, 1866, pp. 189-196, FI. vi.

X C. F. Ltitken, “ Frot'essor Kner’s Classification of the Ganoids,” Geol. Mag., X808, Vol. v, p. 432.

§ K. A. von Zittel, Handbuch der l^ala-ontologie, 1888, Vol. iii, p. 2G5.
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of the pectoral fins, which may possibly he interpreted as infraclaviciilars.

Moreover, there is not the slightest trace of ossification in the sheath of the

notochord
;
and Prof. Cope regards this character in Ganoids as a mark of

very low degree.^

It is also generally admitted that the Triassic and Phjetic Scmrichthys

is closely related to Belonorhij7icJius, being referable to the same family.

Such being tlie case, the recent discovery of the maxilla of Saurichthys

makes known another singular feature, hitherto only observed in one of the

Crossojiterygian Ganoids (Bolypterus)
,

i.e., the presence of a considerable

maxillary palatal extension.!

BELONOPlIIYNCHUS, Broun, 1858.

(Neues Jahrbucli, 1858, p. 7.)

Ichthyorliynchus, C. Bellotti, in C. Stoppaui, Studii Geol. e Pal. Lombardia, 1857, p. 13G.

Gen. Char.—Upper and lower jaws approximately equal in length,

provided with few large conical teeth, and a close series of similar hut

smaller teeth
;
mandible very deep posteriorly. Head and opccular hones

superficially ornamented with striations. Trunk with four longitudinal

scries of dermal scutes, one dorsal and another ventral, and one smaller pair

laterally placed, su
2
:»porting the “lateral line.”

Belonoriiynchus gigas, sp. non.

PL IX, Figs. 1, 2; PI. X, Figs. 1, 2.

Ohs.—Seven specimens, in various states of preservation, exhibit all

the most characteristic features of a large species of Belonorhynchus attaining

a length of at least 0'19, and probably sometimes much more. The series

comj)rises :

—

(«) A nearly complete fish with imjierfect fins, the
2
)cctorals being

absent, the anal much broken, and the dorsal destroyed. This

is the type-specimen and is shown of six-sevenths the natural

size in PI. IX, Pig. 1.

{h) Imjicrfect skull and mandible (PI. X, Pig. 1).

{c) A smaller fragment of skull and mandible.

* E. D. Cope, Review in Amer. Naturalist, 1887, p. 1018.

t Smitli W'oodward, “ On a Maxilla of Saurichthys from tlie Rlisetic of Aust Cliff, near Bristol,” Ann.
Mag. Nat. Hist., 1880, [6] Vol. iii, pp. 301, 303, PL xiv, figs. 7, 8.



(d) Tlie gTcator jiortion o£ the trunk in a good state of preservation

(PI. IX, Pig. 2), with the dorsal, anal, and riglit pelvic fins,

Imt with an imperfect caudal.

{e) Pragment of the middle portion of the trunk, with the left

pelvic fm.

{/) Portion of a very large trunk, prohahly of this species, showing

the dorsal and anal tins (PI. X, Pig. 2).

(g) Imperfect caudal fm, sliowing articulated rays (PI. VIII, Pig. G).

General Form .—Though not exhibiting many details, the type-

specimen (PI. IX, Pig. 1), shows the general proportions of the fish
;
and

the characters of some of the imperfect parts arc displayed in other examples.

The entire head, including the opercular hones, is about half as long as the

trunk
; and the body does not taper until the commencement of the dorsal

and anal fins, in some cases, indeed, having the appearance of deepening a

little at the latter point. The caudal jiedicle is very narrow and short, tapering,

and fringed with the caudal fm in the usual manner. The absence of the

pectoral fins in the type-specimen suggests that they were small and delicate

;

and the pelvic fins are moderately powerful, and situated nearer to the anal

than to the jiectorals.

Jlead and Opercular Bones.—x\s shown both in the type-specimen and

in No. h (PI. X, Pig. 1), the skull rapidly tapers in front of the orbit, and is

prolonged into a very slender snout
;
the alveolar border is nearly straight

;

and the orbit and nasal opening, though not distinctly shown, are doubtless

similar in form, situation, and proportions to the corresponding apertures in

the European species of Belonorhynclms. The maudihle apjiarcntly equals

the skull in depth, and, when crushed, is nearly similar to it in profile-outline.

Both skull and mandible are externally ornamented by delicate ridges or

striations, those upon the cranial roof being somewhat irregular and con-

fused, hut those along the sides of the skull becoming parallel, vertically

directed, and passing into transverse markings upon the snout
;
those upon

the hinder portion of the mandible (No. c) exhibit a tendency towards an

irregular pattern.

The dentition (PI. X, Pig. 1), is very powerful and apparently similar

in both jaws. A widely-spaced series of very large conical teeth, with deli-

cate superficial striations, is placed above and below, at least in the anterior

half of the mouth; and between these teeth are several smaller cones attaining
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only about one-halt' their height, hut otherwise of a very similar character.

It is also probable that outside this dentition, a row of v^ery small teeth

occupies the extreme margin; for in No. c such a series is to he seen, and

its components are too small to he considered equivalent to the lesser teeth

of No. b. All the teeth are destitute of complete sockets, and are anchyloscd

to the hone.

The opercular hones arc not distinctly shown, hut in the type-specimen

there are indications of an operculum corresponding in shape and size to that

of the typical B. striolatus from llaihl.

Axial Sheleton of Trunk.—In every example of the trunk, there is a

well-marked vacant space between the opposed series of neural and hremal

arches
;
and it may, therefore, he inferred that the notochord was persistent.

In some cases, moreover, as in the originals of PL IX, Pigs. 1, 2, the space

between the two sets of arches has been much increased by crushing—

a

circumstance suggestive of the same conclusion. In the type-specimen the

respective lengths of the abdominal and caudal regions arc about 0T8 and

0T45
;
and the pelvic fins arc placed nearly at the hindermost extremity of

the former. In both regions, the neural arches (PI. X, Pig. 2, n) are all

exj)anded, and each neural spine is broad at its base, gradually tapering to a

pointed distal extremity. In the caudal region, the hannal arches and spines

(PI. X, Pig. 2, h) are also similar to these, and exhibit complete symmetry

wdtli those neurals opposed to them In the abdominal region, a series of

robust, nearly straight ribs is conspicuous, giving to imperfect specimens the

false appearance of a covering of deep lateral scales, like those characterizing

the genus Belonostomus. The ty^ie-specimen (PI. IX, Pig. 1) exhibits the

ril)s of the left side to the number of at least nineteen, and it is not

improbable that thesewere succeeded by others too little ossified to be preserved.

Each rib is expanded at its proximal extremity, the successive expansions

doubtlessly being more or less connected one with another
;
and this affords

an explanation of their regular linear arrangement even when displaced.

Appendicular Skeleton.—The paired fins have already been referred

to—the pectorals as probably small and delicate, the pelvies as being of

considerable size and placed near the hinder extremity of the abdominal

region. The latter are also remarkable for the length of their base-line.

There is no trace of the basal (“ pelvic”) bone, but the fin-rays are at least

sixteen in number (PI. IX, Pig. 2), and each is comparatively broad and
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flattened. The few most preaxial rays rapidly lengthen to the longest, those

behind gradually shortening
;
and although each is divided by a few distant

transverse joints, there is apparently no distal bifurcation.

Of the median fins, the dorsal and anal are well shown in the original of

PI. IX, Pig. 2, and also in the large specimen Xo./ (PI. X, Pigs. 2, a, and iV),

In the first-mentioned fossil, each fin is nearly equal in maximum deptli to

the breadth of the trunk at the commencement of its insertion
;
and the

anterior margin gradually slopes backwards to the summit of the fin, whence

the height diminishes behind, finally ending abruptly with the small terminal

ray. Both fins arc supported by a series of robust interspinous bones, much
fewer than the fin-rays

;
and three or four of these endoskelctal elements

appear to be free in advance of the dermal structures (PI. P, Pig. 2, in). All

the inters])inous bones, as well as the neural and ha3inal arches are only

superficially ossified, and the soft internal cartilage is sometimes replaced by

calcite, while in other cases there is no infilling, and the part has consequently

become crushed or sj)lit. The fin-rays are slightly more than fifty in number

in tbe dorsal fin, and at least fifty in the anal ;
they are broad and flattened,

longitudinally ribbed, and closely placed proximally, though slightly diverging

distally
;

and all are divided by several widely-spaced transverse joints,

though only the hinder rays tend to branch towards the extremities. The

anterior margin of both these fins and the caudal is formed by the pointed

extremities of the successively lengthening rays
;
and there arc no traces of

fulcra, except in the dorsal of Xo. (PI. X, Pigs. 2, d), where some minute

points may perhaps be interpreted as such. The caudal fin-rays are

articulated and bifurcate distally (PI. VIII, Pig. C), and the fin is either

very slightly excavated in the middle or not forked (PI. IX, Pig. 1).

ExosheJeton of Trunk .
—The four longitudinal series of dermal scutes

characteristic of the genus Eelonorlti/ncltiis, are especially well shown in the

original of PI. IX, Pm. 2. The scutes of the median dorsal and ventral series

are approximately of the same size, and relatively the largest upon the caudal

pedicle; but tliosc of the lateral line are very much smaller, being only aliout

one-balf the dimensions. The dorsal and ventral scutes are at least twice as

broad as long, and bi-laterally symmetrical ;
and the anterior margin exhibits

a wide re-entering angle, while the posterior margin has a corrcsj)onding

zl-shaped projection, thus rendering the two borders almost parallel. The

lateral borders of each scute are straight, and also parallel or slightly diverging

posteriorly; and the external surface is marked by a prominent tubercular
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ornamentation, in addition to an occasional slight median longitudinal keel.

The scutes of the lateral line, though of smaller size, appear to he of a very

similar form, only differing in their more keeled character, due to the presence

of the longitudinal perforation
;
and the latter is well shown in the fossil hy

the iufiiltration of a conspicuous white thread of calcite.

RemarJes.—B. gigas may he distinguished from all known species of

the genus hy the relative breadth of the dorsal and ventral scutes. In size,

it is almost equalled hy B. acutus^' and B. macrocephalus,-\ and in the relative

proportions of the head and trunk it is closely paralleled hy the latter species;

hut B. acutiis possesses spine-shaped dorsal scutes (PL VIII, Pig. 7), and in

B. macrocephalus these defences arc not much broader.

It is interesting to add tliat evidence of a still larger species of Belon-

orhgnchus occurs in the Keuper of Seefeld, Tyrol, a crushed skull (as pointed

out hy ZittelD being described hy Kner§ under the name of Teleosaurus

tenulstriatus.

BELONORHYNCmiS GRACILIS, 8p. HOV.

PI. VIII, Fig. 5 ;
PL IX, Figs. 3, 4 ;

PI. X, Figs. 3, 4.

Ods.—A second species of Belonorhynchus is indicated hy a fish of

much more slender and delicate porportions than B. gigas, and usually smaller.

Its character can he very completely ascertained from the following series

of specimens :

—

{(() A nearly complete head and trunk, seen from the ventral aspect,

wanting all the fins except portions of the anal and caudal.

This is the type-specimen shown of the natural size in PI.

VIII, Pig. 5.

{b) Detached head, side view (PI. X, Pig. 3).

(c) The greater portion of the trunk, side view, with imperfect

pelvic and median fins.

{d) The greater portion of the trunk, side view (PI. IX, Pig. 3).

{e) Hinder portion of the trunk, showing fins (PI. IX, Pig. 4).

* Belonostomus acutus, L. Agassiz, Kech. Poiss. Foss., 1813, Vol. ii, Pt. ii p. 142, PI. xlvii a, figs. 3, 4.

Assigned to Belonorhynchus by K. A. von Zittel, llandbucli Palceontologie, Vol. iii, p. 222.
+ W. Deecke, “Fisdie aus den sebwarzen Schiefern von Perledo,” Palseontogrsphica, 1889, Vol. sxxv, pp.

127-131, PL viii, figs. 1, 2.

J K. A. von Zittel, Handbuch Palreontologie, Vol. iii, p. 266.

§ R. Kner, “ Nachtrag zur fossileu Fauna der Asphaltschiefer von Seefeld in Tirol,” Sitzungsb. math."
rratur. Cl. k. Akad. Wiss., 1867, Vol. Ivi, Pt. i, pp. 905-909, PI. iii.
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(/) Portion of the trunk, exhibiting botli pelvic tins and a frag-

ment of the pectoral, preserved in counterpart.

{(j) Portion of the trunk, with a fragment of the left pelvic fm,

and the bases of the dorsal and anal.

(A) Fragment of large trunk, with pelvic fm (PI. X, Fig. 4).

General Form .
—As shown by the type-specimen (PI. VIII, Fig. 5),

the trunk is very long and slender, its length being at least three times as

great as the total length of the head and opercular bones. As in B. glgas

there is sometimes an indication of a slight deepening of the trunk at the

commencement of the dorsal and anal fins, though this, again, may perhaps

be due to crushing during fossilization. As in B. g/gas, also, the pectoral fins

appear to have been small and delicate.

Head and Opercular Bones.—The head is shown from beneath in PI.

VIII, Fig. 5, and from the lateral aspect in PI. X, Fig. 3. The side of the

skull is superficially ornamented l)y fine vertically directed ridges or striations,

like those of B. striolatus and B. glgas ; and the mandible is also marked by

similar striations, curved ujuvards behind, but mainly extending in the

direction of its long axis. Nothing noteworthy can be observed in the

characters of the skull or opercular apparatus
;
but in the type-specimen the

mandible is fractured in such a manner as to suggest the presence of an

elongated anterior azygous element (PI. VIII, Fig 5, ]}S.), similar to that

already supposed to be a presymphysial bone in the B. acutus of the English

Lias.* The teeth are imperfectly displayed, and exhibit the usual

characteristics.

Axial Skeleton of Trunk.—In every respect the known specimens of

B. gracilis agree with those of B. glgas already described, in demonstrating

the persistence of the notochord and the expansion of the bases of the neural

and hannal arches. These fossils, moreover, correspond in showing that the

endoskeletal parts wore only superficially calcified or ossified
;
and in some

cases the crushing during fossilization seems to have produced a false appear-

ance of striation upon the matrix where the obscure remains occur. Strong

ribs are seen in the type-specimen (PI. VIII, Fig. 5, r), arranged in about

twenty pairs.

* Smith Woodward, “ Uu the Mandible of Belonostomun cinclus,” Quart. Jouru. Geol. Soc., 1SS8, Vol. xliv,

p. 117, ri. vii, fig. 14.
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Appendicular Skeleton.—Of the paired fins, the pelvics appear to have

been the most powerful, and the pectorals are only represented in one specimen

(No.y) hy an imperfect fragment. As shown by No. c, each pelvic fm con-

sists of at least twenty stiff rays, articulated at distant intervals
;
and, if this

sj)ccimcn is not deceptive, the appendage has a gently rounded free margin,

the rays gradually diminishing in length both in front and behind (PI. IX,

Pig. 3, and PI. X, Pig. 4) . It is also, perhaps, noteworthy that in tlie originals

of PI. IX, Pig. 3, and PI. X, Pig. 4, there is a considerable vacant space

between the base of the dermal rays and the trunk.

The median fins are rarely well jii’eserved, but, so far as known, they

differ little in form and proportions from those of B. gigas. Tfie large intcr-

sjoinous bones supporting the dorsal and anal fins are well shown in the

originals of PI. IX, Pigs. 3 and. 4, where they, perhaps, correspond in number

with the neural and lucmal spines, but are mucfi fewer than the fin-rays
;

the latter are at least fifty in number in the dorsal fm, and they are all much
flattened, apparently articulated though not lirancfiing, and closely arranged.

Exoskeleion of Trunk.—Like the other species of the genus, B. gracilis

possesses four longitudinal series of dermal scutes—a median dorsal and a

median ventral of equal size, and a row of smaller scutes on each side

supporting the canal of tlie lateral line. Eacli of the dorsal and ventral scutes

(PI. VIII, Pigs. 5, d.s., V.S.; PI. IX. Pigs. 3 and 4; PI. X, Pig. 4) is longer

than broad, the anterior margin having a deep triangular excavation, and the

posterior margin being acutely pointed, though somewhat rounded laterally.

The anterior border of one scute is overlapped, as usual, by the jiosterior

border of the one immediately in front
; and the external surface of eacli

evidently exhibits a low longitudinal keel, though traces of superficial

tuberculations arc only discernible in one specimen. No. g. It is also

interesting to observe that in one fossil (PI. X, Pig. 4) there is an appearance

of bifurcation of the ventral series of scutes in the region of the pelvic fins,

resembling the loop-arrangement surrounding the “anal-grube” in B. strio-

latus (PI. X, Pig. 5) already made known by Kner.*

Remarks .—This species is distinguished from its nearest known allies,

B. gigas and B. macroceglialiis, by the form of the scutes and the relatively

greater elongation of the trunk.

* R. Kner, Sitzungsb. math. -natur. Cl. k. Akacl. Wiss., ISC6, Vol. liii, Pt. i, p. 194, PI. vi, fig. y. The
present Writer has been al)le to confirm this determination by an e.xamination of the original specimens in tlie

<ieol. Keichsanstalt at Vienna.
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B. Ganoids, in which the dorsal and haemal interspinous bones are equal in number

to the opposed dermal fin-rays.

Fam. Char.—Body fusiform or deep, with enamelled rhombic scales
;

liead with well-developed membrane-hones, externally enamelled
;
mouth

small, and teeth conical or styliform. Upper lobe of tail very slightly

produced. Bin-fulcra usually prominent.

SEMIONOTUS, Agassh, 1813.

Semionotus, Agassiz, Ecch. Poiss. Poss., IS43, A^oL ii, Pt. i, p. 222.

Iscln/ptcnis, Egerton, Qufirt. Journ. Geol. Soc., 1817, A’^ol. iii, 1817, p. 277.

Gen. Char.—Body elegantly fusiform; scales of the flank not more

than twice as deep as broad, those of the ventral aspect equilateral or broader

than deep ;
dorsal ridge-scales present, but no ventral series. Teeth small,

conical, and somewhat spaced. Paired fins moderately developed ;
dorsal tin

very large, arising near the middle of tlic back and partly opposed to the

small anal
;
caudal fin large, scarcely forked. Bulcra prominent upon all

the fins.

Ohs.—The scientific definition of this genus has only become jirecisc

through the gradual progress of research since Agassiz’s original description.

Bor, as pointed out by Prof. Oscar Braas,* the type-species, S. leptocephaliis,

does not pertain to the same genus as the best preserved of the other

specimens described under the name oi Semionotus

;

and it appears certain

that the original example of the species just mentioned belongs to the genus

FhoUdop]iorus.-\ The second Agassizian species, S. Bergeri, is thus commoidy

regarded as the type
;
and tlic American Triassic fishes, named Ischypterus by

Egerton, only differ from this form in the slightly greater devclojiment of the

fin-fulcra—a feature of not more than specific value.

The genus is essentially characteristic of early Mesozoic times—notably

of the Trias and Ehintic
;
and most of the species assigned to Semiouotus

from tlie Lias and later deposits are erroneously determined.

* 0. Fraas, “Ueber Seviionotus,” Wiirtt. .Taliresb., 1861, Vol. xvii, ]i. 85.

t Smith Woodward, “Vertebrate Palaeontology in some Continental Museums,” Geol. Mag. [.S] 1888, Vol. v,

p. 401.
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Semionotus australis, sp. nov.

PI. VI, Fig. 2.

Ohs.—A single imperfect specimen, wanting the head and anterior

portion of the trunk, seems to pertain to a typical species of Semionotns, and

is shown of the natural size.

General Form.—The trunk is as deep as in the most typical memhers

of the genus, the maximum depth l)eing prohahly contained not more than

three-and-a-half times in the total length
;
and tlie tail exhihits the usual

robust proportions. The dorsal fin is distinctly larger than the anal, though

scarcely so well-developed
;
and this arises opposite a point immediately hehind

the insertion of the pelvic tins.

Appendicular Skeleton .—Of the paired tins, only the pclvics are pre-

served, these being small and consisting of not less than four elongated rays.

The dorsal fin is evidently in part destroyed hehind, hut exhihits tiftecn rays

between its origin and a point opposite the origin of the anal; while the

latter tin, so far as preserved, consists of nine well-sej)arated rays. Tiilcra

are distinct upon the anterior margin of each of the tins, though relatively

small and stout, except at the base of the dorsal and caudal
;
and all the tin-

rays arc of the ordinary robust, articulated, and distally-hifiircating type.

Squamation.—The scales of the anterior portion of the flank are notalily

deep, many being twice as deep as broad
;
and the lateral line was evidently

well-marked, though the state of preservation of the fossil, exhibiting the

lateral line of both sides, does not ^lermit of its precise course being traced.

The dorsal ridge-scales are destroyed.

Remarks.—In the form of the trunk, this species most nearly

approaches S. Bergeri* Imt is readily distinguished by the smaller tin-fulcra,

the less extent of the dorsal tin, and by tlie depth of the principal tlank-scales.

In the last-named feature it also appears to differ from all otlicr described

species, except S. Nilssoni, f and this is characterized by a much deeper

trunk.

Semionotus tenuis, sp. nov.

PI. VI, Fig. 3.

Ohs.—A second well-marked species of Semionotus occurs in the

Ilawkeshury beds, as indicated by two imperfectly preserved examples, of

which one is shown of the natural size.

* See especially J. Strltvcr, Zeitsch. deutsch. geol. Ges., 1SG4, Vol. xvi, pji. .%5-321, I’l. xiii, figs. 1, 3, 4.

t L. Agassiz, Kech. Poiss. Foss., 1843, Vol. ii, Pt, i, p. 229, PI. xxvii a, figs. 1-5,
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General Form.—Tlic body is remarkably elongated, the maximum
depth being contained more than four times in the total length. The head

and oj)ercular apparatus occujiy about one-fourth of the total length
;
and

the dorsal fin is very high, the length of the anterior ray almost equalling the

depth of the trunk at its point of insertion.

Appendicular Skeleton.—The pectoral fins arc placed well above the

inferior margin of the flank, the remains of about six or eight rays of

one fin being distinguishable in the type-specimen. The pelvic fins in each

fossil are unfortunately destroyed
; and only the anterior margin of the

dorsal is preserved. Very little of the latter is seen in the type-specimen,

but the anterior ray seems to bo unbroken in the second example under dis-

cussion, and the dimensions of the fin thus indicated are shown by the

dotted line (PI. VI., Pig. 3). The anal fin is evidently opposed to the hinder

portion of the dorsal, and its anterior rays are also much elongated, their

length being equal to the depth of the caudal region at their point of

insertion. The caudal fin is of the usual proportions, and consists of more

than twenty bifurcating rays. The fulcra upon the anterior margin of each

of the median tins are large and conspicuous, but remarkably slender.

Squamation.—As in S. australis described above, the scales of the

middle of the anterior portion of the flank are twice as deep as broad

;

and at the extremity of the caudal pedicle, small diamond-shaped scales

distinctly cover an abbreviated upper lobe.

Remarks.—This species is distinguished by the elongation of the

body, the depth of the flank-scales, and the extreme tenuity of the large fin-

fulcra. In the relative length and slenderness of the trunk, it is only

equalled by S. elongatusA from the Kouper of Stuttgart, and this species

differs considerably in the characters of its squamation.

Genus PRISTISOMUS, gen. nor.

Gen. Char.—Body comparatively deep, but fusiform
;
three or more

series of the flank-scales vertically elongated ; a dorsal and ventral series

of prominent ridge-scales. Teeth large, styliform, in close series. Paired

fins moderately developed ;
dorsal and anal fins remote, the former partly

opposed to the latter
;

caudal fin robust, scarcely forked. Small fulcra

present upon all the fins.

O. Fraas, “ Ueljer Semionotux,” Wtii'tt. .Tahresh., lS(il, Vol. xvii, pp. !)3, !)5, I’l. 1, figs. 4,
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Obs.—This is an interesting genns, most nearly related to Se^nionotus

and Dapedius, and in some respects intermediate between these two forms.

The long styliform teeth, and certain obscurely recognizable features in the

head, are most suggestive of Dapedius
;
and the depth of the trunk nearly

approaches that of some of the species of the last-named genus. The dorsal

ridge-scales, however, and the j)i‘oportions of the median tins, more resemble

corresponding features in Semionotus

;

though this well-known genus is

distinguished by its dentition, the absence of ventral ridge-scales, the slight

vertical elongation of the flank-scales, and the greater development and more

• forward position of the dorsal tin.

In the vertical elongation of the flank-scales, Dristisomus may also he

compared with a Liassic genus, Nothosomus, described by Egerton;* but

in every other known feature of importance these two generic types arc

distinct.

Peistisomus gracilis, sp. nov.

PI. V, Pig. 1 ;
PI. VI, Pig. 1 ;

PI. VIII, Pig. 1.

Ohs.—The typical species, P. (jracills^ is so well represented by

a single complete trunk, that only two other specimeus need be referred

to for the determination of the characters of the head, while a third exhil)its

the dorsal and anal fins in unusual completeness. These fossils may be

enumerated thus :

—

() Type-specimen, shown of the natural size in PI. V, Eig 1.

() Somewhat more slender fish, exhibiting the head, but wanting

the paired fins.

(c) An imperfect specimen, showing part of the head and opercular

apparatus (PI. VI, Eig. 1).

{d) An imperfect specimen with well-preserved median fins (PI.

VIII, Eig. 1).

General Form.—The trunk is gracefully fusiform, the maximum
depth being contained more than two-and-a-half times in the total length.

The head is triangular and the snout pointed, and the distance from the

extremity of the snout to the posterior margin of the operculum is not more
that one-quarter of the total length. The dorsal and anal fins are almost

of equal size, with a short base-line and much elevated.

“ ligs. and Descrip. Brit. Org. Eemaiiis,” Mem. Geol. Survey, Ct. Brit., 1S5S, Dec. ix, No. 0.



Head and Opercular Apparatus.—The proportions of the head and

opercnlar apparatus are shown in No. h, but the only example exhibiting the

faintest details of strnetnre is the im])erfect specimen, No. c (PI. VI, Pig. 1).

The roof of the skull is extended by membrane bones well oyer the oper-

ciilnm
;

the orbit is large, and the two postero-superior elements of the well-

developed snb-orbital ring are evident. The preoperenlimi appears to have

been absent, and the oi)erculuin and snlioperculum have a short antero-

posterior measurement
;

the jirccise position of the sntnrc l^ctween the

two latter elements is nncertain, though it is probably the lower of the

two transverse lines indicated in tlic tli>rnre.O

Appendicidar Skeleton .—Portions of the paired fins are in’cserved

in the type-specimen (PI. V, Pig 1), both exhibiting much elongated

slender rays
; and the pelvic tins are placed much behind a point liaif-

way between the opercular apparatus and the anal tin. As just mentioned,

tlie dorsal and anal fins (PI. V, Pig. 1 ; PI. VIII, Pig. 1) arc almost equal in

size, and the former arises slightly in advance of the latter
;

the length

of the longest rays in the anal is greater than the extent of the base-line,

while in tlic dorsal the same is almost the case
;
and in the first-mentioned

tin there arc twelve or thirteen rays, wliile in the dorsal this number is only

exceeded by one or two. The caudal fin is beautifully preserved and slightly

forked, consisting of about sixteen to twenty rays
;
and its upper and lower

margins, like the anterior margins of the dorsal and anal, arc fringed with

delicate fulcra. The fin-rays are well spaced, and in all the fins they appear

to be closely articulated and soon bifurcating.

Squamation.—The scales of two scries upon the middle of the anterior

portion of the flank are in part four times as deep as broad, and, as shown by

No. c (PI. VI, Pig. 1), the lateral line traverses the uppermost of these,

dividing each scale unequally in the ordinary manner. Above and below

tlic two principal scries just mentioned, the scales are much deeper than

broad in two other scries, and it is only towards the extremity of the caudal

region that they appear to become equilateral. The sharply-pointed dorsal

and ventral ridge-scales arc also distinctly recognizalile.

llemarks.—Prom the sj^ecies described below, P. gracilis is distinguished

by its more slender proportions, and the great elevation of the dorsal and anal

tins.
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Pristisomtjs LATrS, sp. nov.

PI. V, Pigs. 2, 4.

Ohs.—Several specimens indicate the occurrence of a comparatively

deep-hoclied species of Fristisomus, and the following three may he selected

for special notice :

—

{(() The type-specimen, wanting the caudal pedicle and fin, shown

of the natural size in PL V, Pig. 2.

(h) A more imperfectly preserved fish, wanting: the head and paired

fins (PI. V, Pig. 3).

(c) Imperfect fish, with well-displayed pectoral fin (PL V, Pig. 4).

General Form .—The trunk is comparatively high, the maximum depth

lieing contained only two and a half times, or less, in the total length. The

licad is triangular and the snout pointed, and the distance from the extremity

of the snout to the posterior margin of the operculum is contained slightly

more than four times in the total length. The dorsal fin is considerably

longer than the anal and not remarkably elevated, and the candal fin is

apparently small.

Head and Opercular Apparatus .
—In the type-specimen (PL V, Pig.

2) the dentary bone is seen to lie robust, and the close array of styliform teetli

is displayed
;
but no other details arc recognizable, nor is any other specimen

more satisfactory.

Appendicular Skeleton.—The paired fins are placed well upon the sides

of the trunk
;
each of the pectorals exhil)iting not less than nine robust rays

of considerable lengtli (PL V, Pig. 4), and tlie pelvics being much smaller,

with at least six rays in the type-specimen. The pelvic pair is placed nearer

to the anal than to the insertion of the pectoral pair
;
and the dorsal and anal

are opposed in the ordinary manner. The dorsal fin exhil)its seventeen rays

in the type-specimen, and the length of the longest is much less than that of

the base-line. The anal fin, which appears to he complete in No. h (PL V,

Pig 3) is more elevated than tlic dorsal, comprising about fourteen rays
;
but

its longest ray scarcely exceeds the length of its base-line. The candal fin, if

complete in No. b (PL V, Pig. 3), is relatively small, exhibiting twenty-two

rays
;
and the anterior margins both of this and the other median fins arc

provided with prominent fulcra, with a few of especially large size at the

base. A few interspinous bones in the anal of h are seen to correspond

in number with the opposed fin-rays.
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Squamation .—The scales are best exhibited in the type-specimen (PL

V, Pig. 2), wliich shows two very deep series upon the middle of the anterior

portion of the flank, the vertical measurement of the deepest l)eing a little

more than three times their antero- posterior dimension. Above and below

there is also another remarkably deep series
;
and the only scales as broad as

deep are those upon the dorsal and ventral aspects of the abdomen, and upon

the caudal pedicle behind the dorsal and anal fins. The dorsal and ventral

ridge-scales are conspicuous.

I\e7nark's .
—This species is distinguished by the depth of the trunk,

Ihc small size of the head, and the relative length of the dorsal fin.

PllISTISOMUS CRASSUS, Sp. 7100.

PI. V, Pigs. 5-7.

Ohs .
—The principal characters of a very robust species with large

scales are illustrated by the following specimens

:

—
(c) Type-specimen, wanting the dorsal fin and the u})per lobe of the

fail, shown of the natural size in PI. V, Pig. 5.

{}}) Head and incomplete trunk, partly shown of the natural size

in PI. V, Pig. 6.

(c) Trunk, wanting the head and paired fins, the caudal region

being shoAvn of the natural size in PI. V, Pig. 7.

((/) Imperfect fish, showing squamation.

(e) Imperfect large fish.

General Foinn.—Compared with the typical species, the trunk is

elongated and robust, the greatest depth being contained about three times

in the total length. The head is large, and the distance between the extremity

of the snout and the jiosterior margin of the ojierculum is at least one

quarter of the total length. The dorsal fin is much elevated, being as high

as long
;
and the caudal fin is large.

Head and Opei'cidar Apparatus.—The head in the original of PI. V,

Pig. 0, exhibits a few points of interest, and suggests that there was a certain

amount of ossification in the chondrocranium, as in Hapedius. IVIcmbrane-

l)ones are also well developed, the roof l)eing protected with thick plates, and

a slender bone, like the parasphenoid, lying across the orbit. The mouth is

small, with closely arranged styliform teeth, two l)eing comprised within the
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space of a millimetre
;
and each of these teeth has a stout basal portion,

becoming suddenly slender at about its middle. The bones of the opercular

fold have a small antero-posterior measurement, but it is almost impossible to

distinguish the limits between the different elements
;

the operculum,

hoAvever, is jirobably at least twice as deep as broad, and tlio siibopereulum

half the size, as suggested by the type-specimen (PL V, Pig. 5).

Appendicular Skeleton .
—All the hn-rays are very robust and closely

articulated, and fulcra are always distinct. The paired-tins seem to be inserted

close to the ventral margin; and the pelvic pair is well developed, eacli fin

having not less than six or seven rays, and its point of insertion not being

much nearer to the anal than to the insertion of the pectorals. In the original

of PI. V, Pig. 7, the dorsal tin exhibits fourteen rays, the length of the longest

equalling that of the base-line as preserved ; and the anal tin is mucb smaller,

with only twelve or thirteen rays. The jiowerful caudal fin is slightly forked,

and comprises not less than sixteen rays.

Squamation .
—As usual in the genus, the scales of two series upon

the middle of the tiauk are much vertically elongated, while the series

immediately above, and two series below, are also remarkably deep. The

lateral line crosses the superior third of the upper of the deepest flank-series.

Bemarks .
—The large size of the head and the robust proportions of

P. crassus render even imperfect examples at once recognizable.

CLETTimOLEPIS, Eejerton, 1861.

(Quart. Joum. Geol. Soc., vol. xx., p. 3.)

Gen. Char.—Jlctxd small
;

snout acute ;
trunk very deep

;
the

dorsal and anal fins remote and opposite
;
dorsal margin in advance of the

till considerably arched, ventral margin in advance of the liu more gently

arched
; caudal pedicle short, the upper lobe scarcely produced

;
caudal fin

slightly forked
;

pectoral tins large
;

pelvic fins present
;

scales deep,

united bj’’ a peg-and-socket arrangement of the anterior tliickened margin

;

the series between tlie dorsal and anal fins sharply turned forwards for a short

space aliove and below
; ridge-scales present both dorsally and ventrally.

Oljs .—This genus was originally founded liy Sir Philip Egerton (loc.

cit.) upon an imperfect specimen discovered in the Hawkesbiiry rocks of

Cockatoo Island, and Avas naturally comjjarcd with the late Palteozoic genus.
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Fal(Boniscus, from the Permian of Europe, At first sight, the resemlilance

is certainly striking; and the Australian genus was originally placed in the

family of Pycnodontidte, at that time considered to include fishes of the

Platysomid type. A later discovery, however, in the Stormherg beds of South

Africa,* has sliown that Cleithrolepis is nearly related to Teiragonolepis (an

ally of Dapedius)

,

ditfcriug both in the structure of the head and the tail from

the Platysomidae. As shown in the accompanying restoration of the type-

species, based upon the fossils descrilied below, the tail is almost homocercal

—

certainly as much so as in the Lepidosteus

;

and no jii’eoperculum

can he distinguished. So far as recognizable, there is a narrow regular ring of

circumorhital memhrane-hones, in addition to distinct siihorhitals; and it

seems evident, though not absolutely proved, that each ray of the dorsal and

anal fitis was originally supported by a separate interspinous hone. At the

same time, it may lie noted tliat the large relative size of the suhoperculum,

and the small dimensions of the operculum, are unparalleled among known

Eapedioids, while characteristic of Platysomids ;f and the peculiar forward

rellection of the scales at ihe base of the dorsal and anal tins is unique in the

former group, though well known at least in the anal region of tlic type-

genus of the latter. The singular elevation of the dorsal margin in advance

of the dorsal fin is also most suggestive of fishes of the Platysomid family.

Notwithstanding the great niimhcr of individuals contained in the

present collection, it does not appear possible to recognize with certainty

more than a single species—that first descrilied by Egertoii under the name

of C. grmudatus—though one imjierfect specimen may perhaps indicate a

* Smith Woodward, “ On two New Lepidotoid Ganoids from the Early IMesozoic Deposits of tlie Orange Free

State, South Africa,” Quart. Journ. Geol. Soc., Vol. xliv, pp. 111-113, I’l. vi, figs. 6, 7.

t See K. II. Traquair, “On the Structure and Atlinitics of the Platysomida',” Trans. Koy. Soc. Edinb.,

1879, Vol. xxix, pp. 313-391, Pis. iii-vi.



39

second form. Only one other memher of the genus has yet been definitely

determined, namely, C. Extoni, from the Stormherg beds of Houxville,

Orange Preo State, South Africa ;* and although it is not impossible that

fragments of close allies are already known, both from the Trias of India,!

and the Keuper of England, J further discoveries must be awaited before

any definite statement can be formulated.

Cleitiirolepis granulates, Ecjerton.

Plate YII
;
Plate VIII, Pigs. 2, 3.

Cleitiirolepis granulatus, Egerton, Quart. Journ. Greol. Soc., ISGl, vol. xx, p. 3, pi. i, figs. 2, 3.

Ohs .—Of the numerous examples of this species, the following may

be selected as illustrating its main structural features, so far as they are

distinguishable :

—

(a) Small fish, wanting the pelvic fins (PL VII, Eig, 1).

[h) A small slab of rock, in counterpart, displaying ttvo imperfect

individuals of larger size, one being shown in PL VII, Eig. 2,

and the head of the other in PL VII, Eig. 3.

(c) Complete trunk, with parts of the head and fins, a portion of

the abdominal region shown in PL VII., Eig. 4.

(d) Large specimen, showing the position of the pelvic fins and

well-preserved median fins (PL VII, Eig. 5).

{e) Two associated fragmentary fishes, one exhibiting the squama-

tion between the dorsal and anal fins (P). VIII, Eig. 3).

(/) Specimen showing the position and proportions of the pelvic

fins (PL VIII, Eig. 2).

(a) Two associated imperfect fishes, one showimr the dorsal serrations

(PL VII., Eig 7).

{h) Imjierfect fish, exhibiting a few details of the squamation, six

scales of the anterior portion of tlic lateral line l)eing shown of

the natural size in PL VII, Eig G.

(i) Large imperfectly preserved fish, O’ll in length from tlic

posterior edge of the clavicle to the extremity of the caudal

pedicle.

* Smith Woodward, loc. cit.

t Tetragonoltpis analis, Egerton, Pal. Indica, 1878, Ser. 4, Vol. i, Pt. 3 p. 5, PI. iii, fig 1.

X Dipteronoius ci/phus, Egerton, Quart. Jouru. Geol. Soc,, 1851, Vol. x, pp. 369-871, ri. xi,
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General Form.—Thoug-h a lisli ol‘ the form of that now niuler discus-

sioii is naturally much distorted, in most cases, when buried in sediment, the

study of a large scries of specimens seems to reveal approximately its normal

proportions. The original of PI. YII, Pig. ] ,
may perhaps be taken as a

typical example to exhibit the form of the trunk, while the original of PI.

A'll, Pig. 5, determines the proportions of the caudal pedicle and lin. The

head occupies a little more than one-tifth of the total length of the body

(exclusive of the caudal lin), and its height at the anterior margin of the

operculum is contained slightly more than two-and-a-half times in the

niaximnm de})th of the trunk. The dorsal tin arises at the commencement

of the posterior third of the trunk
;
and the dorsal margin in advance of this

is so much arched that, about half-way hctwcon the lin and tlic head, the

maximum depth of the trunk equals its extreme length from the hack of the

clavicle to the base of the caudal lin. The pectoral tins are very large, and

the pelvic fins are placed about half-way between the head and the anal fin,

while the ventral margin immediately in advance of the latter ]:>erceptiljly

bulges downwards. The caudal fin is relatively large and powerful.

Head and Opercular Apparatus.— opercular bones and tlie

external elements of the head, PI. VII, Pig. 3, exhibit a granular ornamen-

tation, but little can be discovered of details. The orbit is well marked,

being surrounded by superficial membrane bones, forming apparently a

narrow circumorbital ring, bordered postcro-inferiorly by large suborbitals

{so.) between which tiie sutures are usually indistinct. The membrane-bones

of the cranial roof arc continued backwards by a large plate extending

prominently above the operculum
;
and between it and the latter element

there is sometimes a space that may have been occupied by a chain of bones,

such as has been supposed to occur in C. Fxtonl.^ The operculum {op.) is

only half as large as the suboj^erculum (.9. op.), and almost triangular in

shape, owing to the absence of the postero-superior angle
;
the sub-operculum

equals the operculum in width, but is twice as deep
;
and beneath the last-

named bone there are three or four stout ])ranchiostegal rays {br.) sometimes

distinctly observable. The prcopcrculum was presumahly absent, there being

scarcely space for it in its ordinary situation
;
and no traces of an interoper-

culum can be recognized.

Appendicular Skeleton.—Several specimens exhibit ])ortions of a long

slender clavicle (PI. VII, Pig. 3, d) and a supraclavicle
;
but none of the

* Smith WoodwiU'd, loc. cit, p. Ill, I’l. vi, ilg. 7.
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1)ones of the pectoral arch are sufficiently displaced aud exposed for precise

description. The pectoral fin is very large, and placed upon the side of the

trunk slightly l)elo\v the level of the lower margin of the snl)opercnlnm. In

the original of PL VII, Pig. 1, not less than twelve or thirteen rays can he

counted, spreading distally, and being at least equal to the head in length.

The pelvic fins (PI. VIII, Pig. 2) were evidently smaller, though well

developed for a fish of this type.

Of the median fins (PL VII, Pig. o), the dorsal is longer than the

anal, hut relatively less elevated
;
and the posterior points of termination of

these fins seem to corres2iond, the anal thus arising further back than the

dorsal. In each fin, the rays gradually diminish in length backwards, and

are most widely spaced posteriorly
;
they are about seventeen in number in

the dorsal, and not more than twelve iji the anal. Both in these fins and in

the caudal, the rays are stout, exhibit numerous articulations, and begin to

bifurcate at a considerable distance from the distal extremity, and the fulcra

upon the anterior margin are prominent. The caudal fin is well shown in

PL VII, Pig. 5, being very large and powerful, consisting of twenty-four to

twenty-six rays, widely spread, and slightly forked
;
at its base also are a few

large fulcral scales, both above and below.

Squaniation .—Though individual scales are rarely distinguishable, the

general characters of the squaniation can be well determined. Sir Philip

Egerton has already pointed out that the scales arc deep, superficially granu-

lated, and united together by a peg-and- socket arrangement of the anterior

thickened margin. It is now possi1)le to add some interesting information

concerning their variation and disposition. The lateral line is prominently

marked in sjiecimens sufliciently well preserved (not in PL VII, Pigs. 1 and

2) ,
by its perforation of a horizontal scries of scales almost along the middle

line of the flank ; and in one specimen (No. h) these scales towards the

posterior part of the abdominal region arc seen to be five or six times as deep

as broad, witli the perforation marking the lower limit of the superior third

or slightly above the middle point (PL VII, Pig. C). The scales above and

below this series are also much deeper than broad, except near the dorsal and

ventral margin
;
and upon the caudal region, at the point of origin of tlie

dorsal fin, the vertical series of scales are rapidly narrowed, though in some

specimens this feature is evidently emphasised by distortion during fossili-

zation. jMorcover, to a depth of about 0 005 from the base both on the

dorsal and anal lins, the series of scales arc distinctly displaced from their
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normal direction and trend forwards (PL VIII, Pdgs 2 and 3). There is also

an nneonformity, so to speak, between the scales immediately beneath the

pectoral tin and the ordinary series of the flank. In a triangular area behind

and beneath the clavicle (PL VII, Pig. 4), extending along the ventral aspect

to a point below tlic middle of the longest pectoral ray, the scales trend

downwards and forwards in slight curves of which the concave aspect is

anterior
;
and these, like the normal scries behind, arc terminated below by

prominent ridge-scales. This ventral armature is well seen in several

specimens, and evidently implies that the lower jiortion of the abdomen was,

during life, broad, for each scale consists of a right and left half, apparently

meeting at a very obtuse angle in the median line. The dorsal margin of

the trunk is similarly provided with ridge-scales, but in this case much more

acutely compressed from side to side. In badly preserved specimens this

su})crior margin thus appears curiously serrated (PL VII, Pig. 7), and there

is sometimes a deceptive scries of forwardly directed denticulations; but when

the scales arc distinguishable, those of the ridge are seen to correspond in

number with the normal series of the flank, none being crenulated, and each

giving rise to only one backAvardly-turned point.

licmarks .
—So far as known, the South African species, C. Extoni,

seems to be very closely related to the type-species thus described. It agrees

well in the form and jn’oportions of the trunk, and it may bo that the

dilferences in the proportions of the tins are due to imperfect preservation.

In the dorsal and anal tins of C. Extoni^ however, a number of the anterior

rays arc much more closely arranged in comparison with those that follow

than is the case in (7. granulatus.

ClEITIIROLEPIS [? ALTUS, 'UOC.']

Plate YIII, Pig. -i.

Ohs .
—As already mentioned, a single specimen in the collection is

referable to a form of Cleithrolepis with a deeper trunk than that of the

normal C. granulatus. This fossil is shown of the natural size in PL \ III,

Pig. 4 ;
and, apart from its shape, it is also interesting as exhibiting

feeble impressions of the scales, which have been (carefully traced by Mr.

Percy Ilighley, and somewhat emphasised in the drawing.

The arched dorsal margin of the trunk in this unique specimen is

much more angulated than usual, and the maximum depth (O' 098) exceeds

the distance from the posterior margin of the operculum to the end of the
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caudal pedicle probal)ly l)y not less than one centimetre. The lateral line

j)roceeds from the level of the ujiper margin of the operculum, and is

gradually arched, assuming a mesial position ujoon the flank between the

dorsal and anal fins. It crosses tlie superior half of a vertically-elongated

series of scales, nearly six times as deep as l)road anteriorly
;
and both above

and below this there are other series of considerable depth. The dorsal

ridge-scales in advance of the “apex” of the trunk (PI. VIII, Pig. 4a) are

twice as broad as many of those behind
;

and the former display the

characteristic superficial granulation.

Famihj—PHOLIDOPHORID.®.

Fam. Char.—Body elongated or fusiform, with enamelled rhombic

scales
;
head with well developed membrane Imnes, externally enamelled

;

gape wide, and teeth conical, usually small
;

snout not produced. Upper

lobeof tail externally inconspicuously or very slightly produced. Pin-fulcra

minute.

PHOLIDOPHORUS, Agassiz, 1843.

(Recli. Poiss. Poss., vol. ii, pt. i, p. 271).

Gen. Char.—Body fusiform, usually elongated
;

tail externally homo-

cercal, caudal fin forked
;
snout obtuse

;
teeth minute

;
dorsal fin short, but

moderately developed, larger than the anal, and arising above or shortly

behind the pelvic fins
;
pectoral fins small or moderately developed. Scales

deeper than broad upon the flank
;
no continuous series of ridge-scales, but

one, two, or three large plates usually present in advance of the median fins.

Ohs.—As remarked, especially by Zittel,* several extraneous species

were originally referred to this genus, and its limits have thus been somewhat

unscientifically extended. Only a single character, however, that might

possibly be deemed of generic value, separates one form of Hawkesbury fish

from the typical species, F. Fechei,\ namely, the origin of the dorsal fin

posterior to a point opposite the pelvic pair, thus rendering it partly opposed

to the anal. This character alone does not appear sufficient for the erection

of a distinct genus
;
and we therefore venture to record the occurrence of a

new species of FliolkloiAiorus in New South Wales, more especially as Mr.

William Davies^ has lately ascribed to this genus a Piirbeckian fish having

its dorsal fin in precisely the same remote situation.

* K. A. von Zittel, llandbuch der Palfsontologie, 1887, Vol. iii, pp. 214-216.

+ L. Agassiz, Recli. Poiss. Foss., 1843, Vol. ii, pt. i, p. 272, PI. xxxix, figs. 1-4.

+ W. Davies, “On a New Species of Pholidophorus from the Purbeck Beds of Dorsetshire,” Gcol. Mag.,
1887, [3] Vol. iv, p. 338, PL x, fig. 1 (P. hrevk).

11a 74—90 I



rilOLI])OPIIOIlUS GREGAlllUS, Sj). 710V.

Plate Yl, Pigs. G-10.

Obs .
—The small fishes of this species arc among the commonest of

the ITawkcshiny fossils, and seemed to have lived and died in considerable

shoals. About seven specimens may he selected to elucidate all the main

points in their structure, except the osteology of the skull, of which little

can he discerned.

(g) The type-specimen, the trunk being preserved in counterjiart.

This is shown of twice the natural size in PI. VI, Pig. 6, and

is associated on the same slab with two smaller examples.

(b) A more incomplete smaller specimen, shown of twice the

natural size iu PI. VI, Pig. 7.

(c) A still smaller, more elongated fish, shown of twice the natural

size in PI. VI, Pig. 8.

{(I) Head and anterior portion of trunk.

(c) Imperfect head and anterior portion of trunk, the head being

shown of twice the natural size in PI. VI, Pig. 10.

(/) A small elongated fish, wanting the fins; the head shown of

twice the natural size in PI. VI, Pig. 9.

{(/) Pour associated small lishes upon one slab, with a small

'Dictyopyge.

General Form .
—As shown by the figures, there is considerable

variation in the proportions of the individuals assigned to this species ;
but

it docs not appear possible to discover any characters by which they can be

further separated. The original of Pig. 8 is much smaller and more elongate

than the type, but is partly connected with it by No. b (Pig. 7) ;
and in two

instances these forms are associated upon one slab of rock, as if they formed

part of the same shoal. It may also be noted that in the original of Pig. 8

the dorsal and anal fins are depressed, while there are signs of post-mortem

compression; and an individual equally slender, upon the slab No. g,

exhibits the tail as widely spread as that of the type. The head, with the

opercular apparatus, does not occupy more than about one-fifth of the total

length of the fish
;
the fin-rays are robust, and, in the median fins, spaced

considerably apart; and the dorsal fin is large, arising opposite the space

between the pelvic pair and the anal, and partly opposed to the latter.



45

Head and Opercular Apparatus.—The head is sliort and rounded,

and the snout not produced to a point. The orbit is large, the month of

moderate size, and the lower jaw stout. As usual, the exposed surfaces

of the hones arc mostly destroyed, but there are indications of an ornament

consisting both of small tubercles and striie. Of tlie cranial roof-bones,

only the frontals are displayed in impression (PI. VI, Pig. 9), and these are

very suggestive of the corresponding elements of the European Pholido-

phorus.^ Por nearly half of their extent posteriorly they are relatively

broad, but the outer lateral margin of each rapidly curves inwards in front,

and the anterior third of the bone becomes narrow. Unless appearances in

No. d arc deceptive, the maxilla is long and gently curved, exactly as in

the typical Tholklophorns

;

and it also bears a series of minute, conical,

pointed teeth. In the mandible, the dentary bone is large and Ijroad, but

its dentition is not clearly distinguishable. The post-orbital bones are large,

at least two being well shown in No. e (PI. VI, Pig. 10) ;
and the upper of

these is quadrangular, about as long as deep, while the antero-inferior angle

of the lower is so much produced forwards as to make it appear almost

triangular. There is also a mark round the eye in this fossil, which may
be either a narrow, regular, circumorbital ring, or merely an ossified sclerotic

capsule. The opercular bones are narrow, but the divisional line between

the operculum and sub-operculum is not very distinct
;
this appears, hoAV-

ever, to be oblique, and Avould thus correspond Avith that of the typical

VlioUdophoriis.

Axial Skeleton of Trunk.—There is distinct evidence of the persistence

of the notochord, and this is but very slightly produced upAvards at its

hinder extremity to form a superior caudal lobe. The neural and luemal

arches must also have been imperfectly ossified, for nothing can be discerned

as to their form and projAortions, even AAdiere the scales are removed.

Appendicular Sketeton.—In the pectoral arch the clavicle is slender,

and longitudinally striated, at least in its loAver portion
;
and the type-

specimen (PI. VI, Pig. 6) exhibits indications of two of the large post-

clavicular scales. The pectoral fins are moderately poAverful, each consisting

of about eight or nine rays, the first four or fiA*e especially stout, and the

remainder more delicate and closely arranged (PI. VI, Pig. 6). The pelvic

fins are small, each consisting probably of not more than five or six rays

;

* L. Agassiz, Tomt cit., Ft. i, p. 286, PI, xlii a, tig. 5 (Pholidophorm minor'
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and they are jhaced about half-way between the pectorals and the anal,

though generally nearest to the latter.

Tlie median fins are large and powerful, all consisting of a few strong,

Avidely-spaccd rays, articulated and bifurcated distally. In front of each

there are three or four small polished rays, to he regarded as representing

fulcra
;
and in the dorsal and anal fins the number of supporting inter-

spinous liones exactly corresponds to that of the ordinary rays. The dorsal

tin is larger than the anal, the one comprising not less than twelve rays and

the other only about eight
;
and tlic latter commences at a point opposite

the middle of the former. Tlic caudal fin has the appearance of being

somewhat cxca’S'atcd, hnt it was probably not deeply forked. The upper lobe

of the caudal jicdicle is atrophied, and the number of rays is about fourteen.

Squamation .
—TTie large rhombic scales with which the fish is covered

appear to have been originally thick and enamelled, Imt they are generally

much abraded, and both dorsally and ventrally upon the caudal region they

arc nearly always destroyed. None exhibit any traces of serrations upon

tlie posterior margin. Those of the flanks are best shown in No. h (PI. VI,

Pig. 7), and as far back as the origin of tlie anal fin at least, four horizontal

series arc much deeper than long. The scales of tlie lateral line arc

deepest, and the ‘Tine” itself crosses each of these obliquely nearest its

upper extremity, producing a prominent ridge. There is one series of

vertically-elongated scales aliovc the lateral line, and two can be distinguished

below; and the few series placed dorsally and ventrally comprise smaller

scales of more equilateral form. There are no ridge-scales, except imme-

diately in front of the median fins. One or two large oval scales occur in

front of the dorsal
;
there are three both on the upper and lower margin

of the caudal pedicle ;
and a small fish on the slab with the counterpart of

the type-specimen, exhibits two (or perhaps three) others in advance of

the anal.

Remarks .
—Prom all species of similar proportions P. greqarius is

distinguished by the remote situation of the dorsal fin.

PELTOPLEUEUS, Kncr, 1866.

(fSitzungsb. matb.-naturw. CL kongl. Akad. Wiss., vol. liii, pt. i, p. ISO.)

Gen. Char .—Body deeply fusiform
;

tail externally homoccrcal

;

caudal fin forked ;
snout obtuse ; teeth minute. Paired fins feebly
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developed ;
dorsal and anal fins small and short, the former at least in part

opposed to the latter, though usually arising in advance of this. Scales of

the flank in one [or three] deep series
;

dorsal and ventral scales nearly

equilateral
;
ridge-scales absent.

Ohs .—This interesting genus has hitherto been discovered only in the

Keuper of Raibl, Carinthia,* and of Seefeld, in the Tyrol,f and it is some-

what doubtful whether we are now justified in recording its occurrence in

the Hawkeshury beds of New South Wales. In the Survey Collection,

however, there is a small species, Avhich, so far as can he determined, only

differs from the typical jPeltopleurus in the character added to the above

definition in square brackets. It is perhaps contrary to analogy to permit

such an extension of the genus ;
hut, under any circumstances, the Ilawkes-

bury fish is closely related to the European type just mentioned, and, awaiting

further discoveries, it may he provisionally placed here.

PeLTOPLEURUS (?) DEEIUS, sp. IIOV.

PI. VI, Figs. 4, 5,

Ohs .—Erom an extensive series of specimens, the following may he

selected as characteristic and comparatively well preserved ;

—

(«) Type-specimen, wanting the pectoral fins, shown of the natural

size in PI. VI, Pig. 4.

{h) Imperfect fish, displaying the squamation, shown of twice the

natural size in PI. VI, Pig. 5.

(c) A smaller fish, aj)parcntly of more slender proportions.

General Form .—Some examples of the fish are a little more elongated

than others, but the differences seem to he mainly due to post-mortem

distortion. The type-specimen probably displays the original proj)ortions,

and in this the caudal pedicle is short and slender, and the maximum depth

of the abdominal region is contained about three times in the total length of

the fish. The head and opercular apparatus occupy considerably less than a

quarter of the total length. The dorsal fin is somewhat larger than the anal,

and arises just in advance of the latter.

* P. splendens, R. Kner, Sitzungsb. math.-naturw. Cl. k. Akad. Wiss., 1866, Vol. liii, Pt. i, pp. 180-183,
PI. iv, fig. 3.

+ P. humilis, R. Kner, ihid., 1867, Vol. Ivi, Pt. i, p. 904, PI. 1, fig. 2.
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Head and Opercular Apparatus.—There is nothing -worthy of remark

eoneerning the l)ones of the head, few sutnres being distingnishahle. The

orl)it is large and bordered postero-inferiorly in the nsnal manner with broad

snhorhitals
;
and the slender jaws seem to have been provided with minute

teeth. The opercular apparatus is equal in width to the posterior snhorhitals

;

and either the 02)erculimi or snhoperciilum is at least twice as deep as broad.

Appendicular Skeleton .
—-The paired fins seem to have been very small

and delicate, for the pectorals arc in every case destroyed, and only traces of

the pelvic jiair are observed in the type-specimen (PI. Yl, Tig. 4). The

latter are placed nearer to the anal fin than to the probable insertion of the

pectorals. The dorsal fin arises very slightly in advance of the anal, with

eleven rays in the type-specimen
;
and the length of the longest anterior ray

equals half the depth of the trunk at its insertion. The anal fin also exhiliits

ten or eleven rays, and is evidently at least as elevated as the dorsal, though

with a shorter liase-line. The caudal fin is not completely preserved in any

specimen, but it consists of not less than sixteen rays, and was probably

somewhat forked. In advance of each of the median fins there are slender

basal fulcra, continued as a very minute fulcral fringe upon the anterior ray;

and each of the rays is broad and divided at distant intervals by transverse

joints, while there is usually a distal bifurcation.

Squamatlon.—The scales are best displayed in an impression shown

of twice the natural size in PI. VI, Tig. 5. The principal portion of the

flank is occupied by three deep series, of which the uppermost is traversed by

the lateral line (PI. VI, Tig. 4), and above and below are two or three small

scries of nearly equilateral diamond-shaped scales, such as also predominate

towards the end of the caudal pedicle.

Remarks.—So far as can be determined from the foregoing description,

it will be observed that the Australian species only differs essentially from

the typical Reltopleurus in the single series of deep flank-scales lieing

represented by three series. In this respect it approaches Rholidophorus,

and other features also are suggestive of the latter genus. The trunk,

however, in the species now under consideration is deeper than is usual in

Rholidophorus, tlie opercular bone already described is most nearly paralleled

by the operculum of Reltopleurus, and there are ajiparently no large azygous

scales in front of the median fins, such as characterize Rholidophorus, Y\ c

therefore venture to assign tlie fish only a provisional generic position.
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Genus non det.

PL VI, Pigs, n, 12.

The imperfect anterior portion of a small elongated fish is shown of

the natural size in PL VI, Pig. 11, and a few of the scales are enlarged five

times in PL VI, Pig. 12. The specimen, however, is too imperfect

for generic determination, and it is only noticed to point out the possibility

that it may indicate the occurrence in the Ilawkeshury beds of the genus

Ptycholepis, Agassiz. The gape of the mouth is evidently wide
;

the suspen-

sorium is slightly ohlicpie
;
and the body is covered with small, narrow scales,

difficult to interpret in the impression, hut prohal)ly somewhat as represented

in the enlarged figure. A few rays of the pectoral fin are preserved, while

the pelvic fin consists of very delicate rays, and seems to have an extended

base-line. If the fossil does not represent an ally of Ftycholepis, it probably

pertains to some fish of the type of Dictyopyye.



50

IIL-CONCLUSION.

As the result of the researches detailed in the foregoing Memoir, the

Pish-fauna of the Hawkesbury beds at Gosford may he tabulated as follows :

—

Selaciiii.

Genus non det.

Dipnoi.

Gosfordia, gen. nov.

„ truncata, sp. nov.

Ganoidei.

PAL.ffiONISCID.ffi.

Myriolepis, JEgerfon.

„ Clarkei, J^gerton.

„ latus, SJ). nov.

Apateolepis, gen. nov.

„ australis, sjj. nov.

CATOPTERIDiE.

Dictyopyge, Egerton.

„ symmetricus, «ov.

„ illustrans, nov.

„ robustus, SJ). nov.

BELONORHYNCHIDffi.

Belonorhyncbus, Bronn.

„ gigas, sp. nov.

„ gi’acilis, sp- nov.

SEMI0N0TID.ffi.

Semionotus, .igassiz.

„ australis, sp. nov.

„ tenuis, sp. nov.

Pristisomus, gen. nov.

„ gracilis, sp. nov.

„ latus, sp. nov.

„ crassus, sp. nov.

Cleithrolepis, Egerton.

„ granulatus, Egerton.

„ (?) altus, nov.



51

PHOLIDOPHORID^.

Phoiidophorus, Agassi:.

,,
gregarius, sp. nov.

(?) Peltopleurus, Kner,

„ (?) dubius, sp. nov.

An examination of this list at once demonstrates that the Eanna is of

early Mesozoic age, and as only one rhomhic-scaled ganoid with a semi-

heterocercal tail {Acentrophorus'^) has hitherto hecn discovered helow the

Trias, it will suffice to institute comparisons with the known Eish-fannas of

Triassic, Rhactic, and Liassic date.

Little is known of the fossil fishes of the Lower Trias (Bnnter) of

Europe, only two species {Dicfijopyge rhenana, and Semionotiis alsaticus)

having been definitely determined from the valley of the Ehine.^ Erom the

Mnschelkalk and Lettenkohle, however, numerous species are more or less

satisfactorily described. In addition to teeth of Selachians and the Lipnoan

Ceratodiis, Agassiz^ described many fragmentary remains of Ganoids from

the Continental Mnschelkalk. II. von Moyer, ^ P. Gervais,'"’ E. E. Schmid,'’

and others made similar contributions. IV. Dames^ has considerably extended

our knowledge of Cxijrolepis, CoJohodm, and Serrolejjls, besides adding a

previously unknown Lepidosteoid genus, Crcnilcpis
;
and quite lately IV.

Leecke'^ has described an extensive series of fishes from the ]\Iuschelkalk

of Perledo, on the Lake of Como, already briefly noticed by Pellotti."

In the European Upper Trias, or Keuper, fossil fishes are still more

numerous and have been described from various localities in England, Ireland,

and Germany, from Seefeld in the Tyrol, and from Paihl in Carinthia. Sjiecies

of DictyopygeP SemionotiisP and a Dapedioid genus, Dlpteronotiisp are

* R. H. Trai|uair, Quart. .Journ. Geol. Soc. , 1877, Vol. xxxiii, pp. 5()2-r)(i5.

^ W. Deecko, “ Fische aus dem ]5untsandsteine lies Rlieintliales,” I’al.ieontographica, 1889, Vol. xxxv,

pp. 98-108, Rl. vi, ligs. 1, 11.
^ L. Agassiz, Recherclies sur les Poissons Fossiles, 1843, Vol. ii, passim.
^ H. von Meyer, “ Fossile Fische aus deni Mnschelkalk von .Tena, ()uerfurt und Esporstiidt,” and

“Fische, etc., aus dem Mnschelkalk Oberschlesiens,” Paheontographica, 1849, Vol. i.

“ P. Gervais, Zoologie et P.aloontologie Francaises, 1st. edit. 1852.
E. E. Schmid, “ Die Fischzahne der Trias bei .lena,” Nova Acta Acad. Gies. Eoop.-Car. , 1801 ,

Vol. xxix,

No. 9.
"•

\V. Dames, “ Die Ganoiden des deutschen Muschclkalks," Pal. Abhandlungen, 1888, Vol. iv, pt. 2.

W. Deecke, “ Fische aus den schwarzen Schiefern von Perledo,” Paheontographica, 1889, Vol. xxxv, p)i.

110-13.3, with ligs.
^ C. Bellotti, “ Descrizione di Alcune Nuove Specie di Pesci Fossili di Perledo e di Altre Localita

Lomharde,” in A. Stoppani, “ Studii Geol. e Paleout. Lombardia,” 1857, pp. 419-438 (without ligs.)

Dictgopyge supersies, Egerton sp.
*' E. T. Newton, “On the Remains of Fishes from the Keuper of Warwick and Nottingham,” Quart.

Journ. Geol. Soc., 1887, Vol. xliii, pji. 537-5.39, PI. xxii, figs. 1-8.

Sir Phillip Egerton, “On a Fossil Fish from the Upper Beds of the New Red Sandstone at Broms-
grove,” Quart. Journ. Geol. Soc., 1854, Vol. x, pp. 307-371, PI. xi.

Hit 74—90 K



]v'no\vn froni llio Eng-lish Keupei*
;
and Blctjiopijge oatupterns'' occurs in iicds

of corresponding age at Tyrone, Ireland. Tour species of Sc/niouotmi'", and

one of Dictyopyge^, are recognized in the German Keiiper, 'wliile Belono-

rhynchiis prohahly occurs^; and the deposits both of Itaibl and Seefeld are

very j^rolilic, as sho\\'n by tlie well-known memoirs of Kner.’’

In tin; United States, the Trias of the Connecticut Valkw, and of

New Jersey and Virginia, also yields fossil fishes of the genera JJictyopyye^'

Caloptenis," Scmiunutiis {Ischyptcrns),^ Diplanis^^ and Btycholcpis^'^ and

a single im])erfcct sperdmen from Virginia pertains to a deep-bodied fish,

])erhaps related to Bapedius.

In South xVrica, the Karoo Uormation has furnished a few fossils

referable to the genera Scmionolus,^^ CJeUlirolephy
'

and undescribed Palcuo-

niscidju; and tin* early IMesozoic Koto Group of India yields Lepidotus,

J^aped’uis, Telrayonolepis,^^ and possibly Cleithrnlppis,^^ while the Maleri

beds of th(‘ sume country add teeth of CcratodifsB

Tlie fossil lislies of the Ivhadic l)eds are mostly known only by

detached teeth and scales, described by Agassiz [op. cit.), ]\reyer and Plienin-

ger,^“ (Uionstedt,'' and others, from the bone-beds of Gloucestershire and

Wiirtemberg. S[)ccies ol FlioUdoplioriis,^'^ lioweA'er, and a closely allied genus,

Lrpnonotns,^'^ are determined by Egerton from the Ithadic of Aust Cliff, near

‘ See R. H. Traquair, Quart, Jourii. Geol. Soc., 1877, Vol. xxxiii, pp. oOu-.uin.

- Snnioiiolnx licnjert, Agassiz; .S'. Kapffi, O. Fraas ; S. nn-ratua, O. Fraas ; and S. clo)ig(Uu-% (). Fraas.
^ iyicl!ioj)ii'i>' sociaUs, Berger, sp.

' Portions of mandible in tlio Stuttgart Alnseuni.
® R. Kner, “Die Fisclie der bitumimisen Scluefer von Railil in Karnthon,” Sitzuugsb. niatli. naturvv. Cl.

I;. Akad. Wiss., Vol. liii, Pt. i. pj). 15'J-197, pis. i-vi. “ Xaclitrag zu (kn fossilen Fischen von Raibl."

ih'nl., 1807, Vol. Iv, Pt. i, pp. 71S-7-'C, with plate. “Die fossilen Fisehe der Asplialtsehiefer von Scefeld in

'I'irol,” ibiJ., lS(i(), Vol. liv, Pt. i, pp. .‘lOo-S.'n, Pis. i-vi. “Xaclitrag zur fossilen Fauna der Asiilialtschiofer

von Seefeld in Tirol," ibid., lS(i7, Vol. Ivi, Pt. i, pp. S98-913, Pis. i-iv.

])ictyopii(jt vtan-urrt, W. C. Rcdfield sp.

Catoj/U-rtix iiracilea, .1. U. Rodlield, Ann. Xcw York Lyceum Xat. Hist., 1848, Vol. iv. p. 37, PI. i.

C. aniiuiUiformi^ and ('. jiarru/u.':, W. C. Reiliield, Amer. .lonm. Sci., 1S41, A'ol. xli p.p. 27-‘28. C. Uedfaldi,

Egerton, (,'uart. Journ. Geol. Soc., 1847, A"ol. iii p. 278.
” See Sir Phillip Egerton, Quart. .Journ. Geol. Soc., 1847, Vol. iii p. 277 ; and iitid., 18.")0, A'ol. vi p. S.

" Di])hu'm /oiiiiiraiidafii.'i, .7. S. Xewberry, Ann. New York Acad. Sci., 1879, Yol. i, p. 127.

Ptijcholejm Marxhi, J. S. Newberry, iitid., p. 127.

IdemionotH-i capi-nsix, A. S. Woodward.
Cieithrohpit Extoni, A. S. AN'oodward.

Sir Philip Egerton, “On some Remains of Ganoid Fishes from the Dcccan,” Pal. Indica, 1878, Ser.

4, No. 2.

Te(ra(jonolepl<t nncdh, Egerton, ibid., p. 5, PI. iii, fig. 1.

L. C. Miall, “ On the Genus Ceratodus, with special reference to the Fossil Teeth found at MaRdi.’’’

Pal. Indica, 1878, Ser. 4, No. 2.

H. von Meyer and T. Plieninger, “ Beitriige zur Paliiontologie AVurttcinbergs,’’ 1844.
' F. A. Quenstedt, “Der Jura,” 1856.

Pholidophorvi Higrjimi and P. 7iiiidu.i, Egerton, Mem. Geol. Surv., Gt. Brit., 1855, Dec. viii No. 7,

pp. 1-.", PI. vii, figs. 1-8.

19 Egerton, ibid., No. 7, pp. 4, 5, PI. vii, figs 9-12
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Eristol
;
another Tholidophoras is known from Germany^; and a sknll of

Ccratudns was discovered in 1886 in tlie Pihietic of Austria."

Tlie most prolilic of the tish-hearing’ horizons of the Lias is the

well-known lower division of Lyme Ptegis, Dorsetshire, with its equivalents

in other parts of England. Here, indeed, nearly all the principal Liassic

genera are so well rc])rese]ited that reference need not he made to any

corresponding I'auna elsewhere. In addition to several Selachians and

Chimicroids, and one Sturgeon {Chondrostens), there are four genera and

species of Pahconiscidie,^ at least one g(mus of Ccelacanthidie,'* and a single

species of the remarkable Belouorlnjtwhus:' Semionotns is absent,*^ but

J)apedius'‘ (including Lepridot I*hoUdop)horus,^'^

including Conodns,^’ Ueterolepidotus,^’ and Lissolepis,^^ and Fiychohpjis^’’

represent tlie early Lepidosteoids
; a species of Mesodoid'^ l)elougs to the

Pycnodontida)
;
Vachucormv.A~ points towards n. higlier type of lish organiza-

tion
;
and Lcplolepls'-^^ is the forerunner of fishes Avith completed A"crtel)ral

centra. There are also other genera of more doubtful position, iiicluding

'Flatysiagum}'^ JEndac/is,-^ Isocolinn,-^ Osfeorhacl/is,-- and IhupaciiraJ^'^

In comparing these Amrious faunas AAoth that of the IlaAvkesbury

beds, it is obviously only necessary to make a selection of the leading types

pertaining to the more specialized groups. Ccjelacanths being absent at

Gosford, they may bo dismissed from consideration
;
and tlie Pal;coniscid;c

^ Pholidophorn^ /lormcri, K. Martin, Zeitsclir. doutsch. (Jeol. Ges., 1S74, A ol. xxvi pp. 810-81!), I’l. xxix,

llgs. l,-2.

- D. Stnr, A crh. k. k. Gcol. r.eichsanst. A\ ien, 1880, pp. 3S1-.388.

^ Cciitrolrpis (is)i('r, Kgerton, Alem. Gcol. Surv. 18.")8. Dec. ix Xo. .A. CoxmolrpU Krjerloiii, Egerton,
ihid., Dec. ix. No. 1. O.ipijnathus onriUis, Egerton, HikL, 1855, Dec. viii No. 0. Thfissonotus CoJet, Egerton,

ibiil., Dec. ix. No. 2.

^ Ilo/ophaf/Hs, Egerton, ibid., 1800, Dec. xii p. 20, PL vi ; .ami Ibh!., 1872, Dec. xiii l\o. 10.

Belonosf.oinu.i acii/iis, L. Ag.rssiz, ‘‘Rccli. Poiss. Eoss.,” 1843, A’ol. ii. I’t. ii ]i. 142, PI. xlvii a, figs. .3, 4.

J’robaLly identical with ikVo/io.s2om»‘; a L. Agassiz, fom. cil., Pt. ii, ]). 14.3 (name only), assigned to

Jldonorhynchus by Smith AA^oodward, Ann. and Mag. Nat. Hist. [0] A'ol. i, p. 354.
'' file so-callcd Semionotiis rhombifer, Agassiz, is Jlctevolcpidotux, Egerton {.Smith AVoodward, Ann. and

Alag. Nat. Hist. [5] A"ol. xx, p. 178).
’ L. Agassiz, torn. clf„ Pt. i, ji. 181.
' L. Agassiz, torn, rif., Pt. i, p. 220.
' L. Agassiz, tom. cif., Pt. i, p. 233.

E. Agassiz, tom. clt., Pt. i, p. 271.
” I.. Agassiz, torn, cit., Pt. ii, p. 07.

L. Agassiz, tom. cit., Pt. ii. p. 105 (name only).

Egerton, Mem. Gcol. Surv.
, 1872, Dec. xiii. Nos. 2, .3.

.1. AA'^. Davis, Ann. and Mag. Nat. Hist. 1884, [5] A'ol. xiii pp. 448-453, PL xvi.

L. Agassiz, tom. cif., Pt. ii, p. 107.

Pi/cnodu-x lianxiciix, Egerton, toe. cit. 1855, Dec. viii, No. 10. Assigned to Jlcsodon by -J. .J. Ilcckel,

Denkschr. math.-natnrw. t'l. k. Akad. AViss. Wien, 1850, A'ol. xi p. 202.

L. Agassiz, tom. cit., Pt. ii, p. 110.

L. Agassiz, tow. at., Pt, ii, )). 120.

Egerton, toe. cit., 1872, Deo. xiii No. 0.

Egerton, ibid, 1858, Ike. ix. No. 4.

Egerton, ilrid, 1872, Dec. xiii No. 4.

Egerton, ibirt, 1872, Dec. xiii No. 5.

llarpaclcs, Egerton, Geol. Alag. 1870, [2] A'ol. hi p. 141. Thtrpactira, Egerton, ibid, p. 576.
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are not of nuicli importance, though, as already pointed out, the Hawkeshury

3Iyriolepis is most nearly related to the lower Liassic Thrissonotus.

Dipnoans and Selachians, too, do not call for remark
;
and the known

distrilmtion of the really significant genera may he concisely arranged in

tabular form, thus :

—

Table showing the Geological and Geogbaphical Distribution of the

VAPHOus Geneha.

Bunter. Musohclkalk. Keiijicr. L. Lias. “Trias.”
Koto
beds.

Karoo
beds.

Hawkes-
Imry
bed.s.

Germany. Germany. I’crlcdo. Englanil. Ciermany. Seetokl. Raibl.

England
and

1

Germany.
England. U.S.A. India.

s.

Africa. :

N.S.W.

,

CA TOPTERIDjE.
Catopterus
Dictyopyge X X X

X
X

BELONORII YNCIIID.E.
Beloiiorhynchns X X X
Saurichthys X X

SEMIONOTIDzE.
vSemionotus X X X
Pristisomus X
Dapedius X 9 X
Cleithrolepis 9 X X
Tetragonolepis X X

LEPIDOTIDJE.
Lepidotus X X X

PIIOLIDOPIIORID.E.
Pholidopliorus X X X X X X
Ophiopsis X
Ptvcholepis X X X

PACIIYCORMID.E.
Pachycornius X X

LEPTOLEPIDjE.
Leptolepis X
Megalopterus X

PYCNODONTID.E.
Mesodon X

Of tlie six HaAvkeshury genera comprised in this list, it Avill thus he

observed that four are represented in the European Trias, two of these

{Diatyopyge and Semionotus) being typically Triassic, another {Belono-

rliynclms) commonly ranging to the Lias, and the fourth {FhoUdophortis)

being best developed in this and later Jurassic deposits. The fifth genus

(Fristisonms) is new, but scarcely higher in rank than Semionotus-, and

Cleithrolepis has only been definitely recognized elsewhere in the Stormberg



beds of South Africa, which may ]>e either late Triassic, llhaetic, or Lower

Jurassic.

Perhaps the most important fact, however, is the absence in the

llawkesbury beds of fishes with well-developed vertebral centra. Only one

fragment of a fish of this type {3Ieg(dopterus) has hitherto been discovered in

the European Keuper, and nothing is known of any allies in the lllia3tic
;
but

in the Lower Lias, Leptolejns is one of the most abundant and characteristic

fossils, and well distinguishes the horizon from those l)eneatli. Moreover,

Fachycormus occurs in the Lower Lias, and seems to have only a single

Triassic representative at SeefekP
;
and in the British Museum there are

now examples of the Pycnodont Mesodon from three Lower Liassic localities.

In the Eish-fauna of the Lower Lias, there are thus several elements

that become especially characteristic in later Jurassic times, and of which

there are no traces in the llawkesbury collection
;
though they have two

solitary representatives in the uppermost European Keuper. So far as cau

be determined from the fishes, therefore, the llawkesbury beds may be

regarded as homotaxial with the Keuper of Europe, or, at latest, with the

Bhretic; and, on the whole, the present writer is inclined to adojfi the first

of these interpretations.

* Eiifjnathws indgnis, R. Kuer, Sitzungsb. math.-naturw. Cl. k. Akad. Wiss. Wien, 18(10, Vol. liv. Ft. i,

pp. 306-313, PI. i.
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INDEX TO THE GENERA AND SPECIES.

Apateolepis

,,
australis

P>elouoi-livnclius ...

„ gracili.s

Cleitlirolepi.s

,,
'I altns

„ granulatus

iTictyopyge

,,
illustrans

,,
roDnsta

,,
.syniiuetrica

(lost'ordia ...

,,
tnmcata

Myiiolepis ...

,,
Clarkoi

,,
latus ...

Poltopleurus

., ? (luliius

Pliolidopliorus

,,
gregariu.s

Pristisomus

,,
crassus

„ gracilis

,, latus ...

Semioiiotus

„ australis

,, tenuis...
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EXPLANATIONS OF PLATES.

NOl'E.—Unless otherwise stated, the figures are of the natural

size, and all measurements in the text are given in

decimal fractions of the metre.

PLATE I.

Page.

Fig. 1. Gostfordia truncala, gen. ct. ,sp. nov.
;
head and abdominal region, one half nat. size.

orb., orbit; x., [)osterior margin of operculum or pectoral arch ... ... 5

Ditto : caudal region. J>h\, pelvic tin.



Paleontology of N.S, Wai.es FisPies of the Rawkesbury-Wianamatta Series. PI I

Berjeau Sc del ct lith.

GOSFORDIA







PLATE II.

Page.

Fig. 1. Gosfordia tnincaln, gen. ot sp. nov.
;

abJoniin.nl and caudal regions, oncdialf

nat. size ... ... ... ... ... ... ... ... ... ... 5

Fig. 2. Ditto
;

lin-rays, probably of pectoral fin.

Fig. 3. Jfjriolepiii Chrkei, Egerton
;
ono-half nat siz3 ... ... ... ... ... 8

Fig. 1. I>itto
;
dorsal fin.
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PLATE IIT.

I'^ig. 1.

Fig. 2.

Fig. 3.

Figs. 4,

Page.

M i/i'iolept!< Clarh‘ 1
,

Fgoi'ton
;

lateral aspect of .skull and pectoral fin.

hr., krancliiostegal rays
;

d., dentary
;

mx., maxilla
;

op., operculum

;

pwix, premaxilla
;

s. op., suboperculuin ... ... ... ... ... 8

^^l/riolepis latus, sj). nov.
;

imperfect fish
;

the po.sitions of the paired fins

outlined from a second specimen (No. 6) ... ... ... ... ... 10

Ditto; left infraclavicle, outer aspect, twice nat. size.

Dictjjoptjye rohnsla, sp. nov. ; two imperfect fishes5 . 20
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PLATE IV

Fig. ].

Fig. 2.

Fig. 3.

Fig. 4.

Figs. r», 6.

J'lg. 5a.

Fig. 7.

Fig. 7a.

Fig. 71).

Fig. 3.

Fig. 9.

Page.

Apatcolej)is nuslralh, gon. ot sp. nov.
;

lateral aspect of fish, cl., clavicle

;

(1., (leiitary
;

op., operculum; pt. pi., ])terygo-palatiue arcaile

;

s. cl., supraclavicle
;

s. op., suboperculum ... ... ... ... 13

Ditto
;
imperfect fish, lateral and inferior aspect.

Ditto
;

tail.

Ditto; Hank-scales, six times nat. size.

Dictyopygc syinmetrlcn, sp. nov.
;
two lishes, lateral aspect ... ... ... 17

Preaxial ray and fulcra of anal fin, twice nat. size.

Dlclyopyyc, illustrans, sp. nov. cp., operculum
;

,9. op., suboperculum
;

.x\, cheek-plate... ... ... ... ... ... ... ... ... 18

Scales of Hank
;
six times nat. size.

Ventral scales, similarly enlarged.

Ditto
;
imperfect Hsh, bent in the caudal region.

Ditto
;

tail, twice nat. size.
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PliATE

Fig. 1.

Figs. 2, 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Pago.

FristiaoDius yracilis, gon. et sp. nov.
;

lateral a.spect of fi.sli wanting the head... 33

rristisomns talus, gen. et .S}!. nov.
;
lateral a.spect of two lishos, the fir.st wanting

the tail, the .second the head, . . ... ... ... ... ... ... 35

Jfitto
;
portion of ti.sh, lattwal aspect, showing pectoral tin.

Pristisonms crassus, gen. et. sp. nov.; imperfect fish, lateral aspect ... ... 3G

Ditto
;
head and anterior portion of abdominal region, lateral a.spect.

Ditto
;
caudal region, lateral aspect.



BiiLieONTOLOGY OF N.SWaLES Fishes of the Hawkesbury-WiaTiamatta Series Pl.h

PRISTISOMUS

Minterrv Bros . imp
Ber^esLiL & deVet lith.
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ri.ATE Vi.

Page.

Fig. 1. rrit>tisomus gyaciU^t, geu. et sp. uov.
;

licacl, with imperfect snout, and iiuterior

portion of alxlouiinal region, lateral aspect ... ... ... ... ... 33

Fig. 2. Ssmiomtai auitmlLf, sp. nov.
;
abdominal and caudal region, lateral aspect ... 31

Fig. 3. Seviionotus sp. nov. ... ... ... ... ... ... ... 31

Fig. 4. Peltoplcuvus (?) dahius, gen. et. sp. nov. ... ... ... ... ... ... 47

Fig. 5. Ditto
;
sciuamation, twice nat. size.

l^igs. G-8. Pholidophornfi yriujarius, sp. nov.
;
three lishes, latci’al aspect, twice nat. size ... 44

.Fig. 9. Ditto
;

head, superior aspect
;

opercular apparatus and pectoral fin, lateral

aspect
;
twice nat. size.

Fig. 10. Ditto; head, lateral a.spect, twice nat. size.

Fig. 11. Genus noil dd.
;
anterior portion of fish, lateral aspect ... ... ... ... 49

Fig. 12. Flank-scales of the same, ^^^'e times nat. size.



Paleontology of N SMaijes FisKes of tKe Hawkesbury-Wianamatta Senes. PI .V^

Beij ea\i- Hi^hley del et Uth.

I.PRISTISOMUS.

Wm.terrL Bros, imp

2,3. SEMI ONOTUS. 4, 5. PELTO PLEU RUS (?). 6-10. PRO LI DOPH 0 PUS .

11 . 12 . GENUS NON DET.
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PLATE VII.

]’age.

Figs. 1,2. Cleithrolepis granulutm, , two lishes, lateral aspect ... ... ... 39

Fig. 3. l>itto; head, opercular apparatus, and pectoral arch, hr., hranchiostegal rays
;

cl., clavicle
;

op. operculum
;

s.op., suhoperculum
;

so., suhorbital ring.

Fig. 4. Ditto
;
antero-inferior portion of abdominal region, with pectoral fin.

Fig. y. Ditto
;
caudal region.

Fig. G. Ditto
;
scales of lateral line.

Fig. 7. T>itto
;
crushed dorsal ridge, lateral aspect.

Fig. 8. Papedius
;
outlines of membrane bones at the back of the head (after Traquair).

hr., hranchiostegal rays; co., circumorbitals
;

i.op., interoperculum; op.,

operculum
;

s.op., subopercxdum
;

so., suborbitals.



I

Mirvtern. Bros, imp

fkL/EONTOLOGY OF N ^ 5 .'Wwi.ES . of the Hawkesbury-Wianamatta Senes ^ PI .VII

S Op

Berjeau &. Hig^ey dei.et litK

CLEITHROLEPIS.







PLATE VIII.

Page.

Fig. 1. Pri::lisomu.s tjraciUs, gen. ct sp. nov.
;

caiulal region, lateral aspect ... ... .33

Fig. 2. CJciihrolepis granulatvs, Egerton
;

lower half of trunk, showing pelvic, anal,

and caudal fins, lateral a.spoct ... ... ... ... ... ... ... 39

Fig. 3. Ditto
;
posterior ahdominal and caudal regions, lateral a.spect.

Fig. 1. Chithrolepis
\J

altus, a\). \\Q\.^ , lateral aspect ... ... ... ... ... 42

]'ig. In. Two anterior dorsal ridge-scales, tM-ico nat. size.

Fig. 5. Belonorhynchus grncilis, sp. nov.; ventral and lateral aspect. «., anal fm

;

d. s., dorsal scutes
;

h., hreiual arches of axial skeleton
; «., neural arches of

ditto; ]>s., pre-.‘5yinphysial hone (1); r., ribs; v.s., ventral scutes ... ... 27

Fig. G. Belonorhynchus yijus, sp. nov.
;

imperfect caudal fin in matrix, lateral aspect,

showing articulations of fin-rays ... ... ... ... ... ... 23

Fig. 7. Belonorhynchus aculus, Agass. sp.
;
dorsad scutes, latera.1 aspect, twice nat. size.

—

Lower Lias; Lyme Eegis, Dorsetshire, England. (Brit. Mus., P.3790).
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ETTEI^ OF Tr^ANSMITTAL.

Department of Mines,

Geologieal Survey Brandi,

4 Eelirnary, 1891.

Sir,

I have the honor to transmit the accompanying Memoir, No. 6, of

tlie FalcBontological Series of the Geological Survey of New South Wales,

on the Carhoniferous and ]?ermo- Carboniferous Tnoertebrata of New South.

Wales

:

Part I, Cmlenterata, hy Mr. Bohert Etheridge, J unr., Pahcon-

tologist.

The Palaeontology of the coal-hearing formations of New South lYales

is a subject of much importance, not only from a purely scientific aspect, hut

also as hearing upon the economic development of the greatest of the mineral

resources of the Colony—Coal. It is witli this object in view that the atten-

tion of the Palaeontologist has lieen primarily devoted to the subject.

Previous palaeontological researches in this direction were largely based

upon the fossils collected liy the late Ptev. "W. B. Clarke, M.A., E.ll.S. Tlie

descriptions given in this Memoir are chiefly of specimens in the collections

recently made liy the Officers of the Geological Survey, and now in the Mining

and Geological Museum. These Departmental Collections are of special value

for reference, not only because the Clarke Collections liave been lost in the

Garden Palace fire, hut also as illustrating the life-history of the coal forma-

tions in the Ilnnter Biver District, the survey of which Mr. T. "VY. E.

David, B.A., E.G.S,, Geological Surveyor, is at present engaged upon.

It is interesting to note that the Class Actinozoa herein described hy

Mr. Etheridge shows a remarkable diminution in the Carhoniferous and

Permo-Carboniferous times, as compared with its high state of development

in the Siluro-Devonian Period. This may he due to the physical changes

which took place at the close of the latter period in this portion of the globe,

and of which we have evidence in the deposition of a considerable thickness

of arenaceous beds upon the massive Siluro-Devonian coralline limestones of
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our n'estern districts, as near Molong. Moreover, the almost entire absence

of any forms of coral life from the Lower Marine Series may, as suggested

hy Mr. David, have been due to the enormous development of tuffs in the

Ilhacopteris and Lepidodendron beds which form the upper portion of the

l)receding formation. Then, again, though the occurrence of striated boulders

in the conglomerates of the Upper Marine Series points to deposition in

which ice action has been concerned, the comparative abundance of certain

genera of corals in several horizons in the Series is evidence of the sea at the

time having been comparatively warm, and is opposed to any theory as to a

general refrigeration of the Antarctic Ocean in this part of the Permo-

Carboniferous Period.

The accomjmnying table of classification of the different series of the

Permo-Carhoniferous must to some extent he considered as provisional, and

thus indicates how large a field awaits systematic geological survey and

palmontological investigation.

I have the honour to he,

Sir,

Your obedient servant,

C. S. WILKINSON,
Geological Survcyor-in-Charge.

IIarrie Wood, Esq., J.P.,

Under Secretary for Mines.
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Author, s J REFACE,

The present Part is the first of a Monograph of the Carhoniferons and

Permo-Carhoniferons Invertehrata of Isew South MMles, contained in the

Mining and Geological ]\.Tuseum of the Department of Mines, Sydney. It

includes the whole of the Coclenterata at present existing therein, hut a few

additional specimens have been obtained from outside sources, and will he

suitably acknowledged later on. It is intended to issue the succeeding Parts

as time and the state of tlie Collection will permit.

In the preparation of the descriptions I have frequently taken

advantage of the valuable local knowledge and assistance of my colleagues,

Mr. C. S. Wilkinson, L.S., &c., the Geological Surveyor-in-Charge, and Mr.

T. "W. Edgeworth David, P.A., Geological Surveyor.

To Mr. John Waterhouse, M.A., Inspector of Schools, I am under

great obligations for the kind manner in whicli he has always striven to

advance the objects of this work, by unreservedly placing his Collection at

my disj)osal, and information at all times kindly supplied.

The Corals herein described have been obtained under the direction of

Mr. C. S. 'VPilkinson, partly by Mr. Charles Cullen, Collector to the Geological

Survey, and partly under the supervision of Mr. T. AA. E. David, whose

Geological Survey of the Maitland District embraces some of the particular

coral-bearing beds described in this Alemoir
;
but thanks are also due to the

Pev. AV. H. Yarrington, M.A., Dr. Alorson, Mr. S. Dodds, and Mr. D. A.

Porter, for sjiecimens given or lent; whilst the section-cutting has been

satisfactorily performed by Mr. Charles Miirton, of the Geological Branch.

I have also derived great assistance from a collection of Tasmanian Stenopor<v,

partly collected by Mr. AY. Anderson, Geological Surveyor, and partly supplied

by my friend Air. B. AI. Johnson, Government Statist of Tasmania. To my
colleague Air. G. II. Barrow, of the Australian Aluseum, I am greatly

indebted for the patience and skill displayed in the preparation of the original

drawings, from which the plates have been heliotyped at the Government
Printing Office by Air. A. E. Dyer, under the direction of the Government
Printer.

B. ETHEBIDGE, Jnr.
Sydney, March, 1891.
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I.-INTRODUCTION.

The Possils described in tlie present Monograph are those from the marine

beds of the Carboniferous and Permo-Carboniferous rocks of N. S. Wales, the

former lying below and separated by an unconformity from the latter, which

are intercalated with the prodnctiye Coal-Measures. The distribiiiion and

general features of these strata will be described and their relations discussed

in a forthcoming MemoiP by Mr. T. W, Edgeworth David, B.A.
;
but, with

the view of rendering the stratigraphical value of the fossils in question as

apparent as possible, a generalised classification of the above rocks will be

found a few pages on. The Invertebrate Pala3ontology of the beds lying im-

conformably above the productive Coal-Measures has already been published.^

Pour systematic descriptions of New South Wales fossils, coming

within the scope of the present work, have already appeared, by Messju,

Morris and Lonsdale, M‘Coy, Dana, and De Koninck, respectively. To tne

late Prof. John Morris and William Lonsdale belongs the honour of first

systematically describing the Permo-Carboniferous and Coal-Measure fossils

of New South Wales—those collected by the veteran explorer of Tasmania

and Gippsland, Count Paul E. de Strzelecki, &c., who in 1S45 published his

“Physical Description of N. S. Wales,”^ a work which may be described as

the stepping-stone to Australian Geology. Prof. M‘Coy’s Memoir, published

in the year 1847,^ was a description of the earliest collections of the late

llev. W. B. Clarke, M.A., P.R.S., and generally bore out in a marked degree

the conclusions arrived at by Morris. The third collection described was that

made by the venerable Prof. James Dwight Dana, when acting as Naturalist

and Geologist to the United States Exploring Expedition under Commander
Charles Wilkes, U.S.N., between the years 1838-1842. The fossils in

question are described in the magnificent volume of the expeditionary series

devoted to its geological results.® The last series of organic remains

referred to were described by the late Prof. Guillaume Laurient de Koninck,

M.D., &c., in the “Memoiresde 1’Academic Boyale de Belgique”®; and again

' Geology of the Maitland District, with special reference to the Coal-Measures, 4to. (in preparation).
^ “ The Invertebrate Fauna of the Hawkesbury-Wianainatta Series, &c.,” pp. 21, 2 plates, Mem. Geol.

Survey, N. S. Wales, Pal. Series, No. 1, (4to. Sydney, 1888). By R. Etheridge, jun.
2 Physical Description of New South Wales and Van Diemen’s Land, accompanied by a Geological map,

sections, and diagrams, and Figures of the Organic Remains, pp. 4G2, plates, &c. (8vo. London, 1845). By P.

E. de Strzelecki.
^ “ On the Fossil Botany and Zoology of the Rocks associated with the Coal of Australia,” Ann. Mag. Nat.

Hist., 1847, XX, pp. 145-157, 226-2.36, 298-312, Pis. 9-17.
® United States Exploring Expedition during the years 1838, 1839, 1840, 1841, 1842, under the Command of

('harles Wilkes, U..S.N., Vol. X, Geology, by J. D. Dana, jip. 756, Atlas, Pis. 21 (4to. and folio, Philadelphia, 1849.)
® “Recherches sur les Fossiles pakozoiques de la Nouvelles Galles du Sud (Australie),” pp. 373 and Atlas.

M4m. Acad. R. Belgique (8vo. and 4to., Bruxelles, 1876-77).
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to the exertions and liberality of the late Mr. Clarke we are indebted for the

appearance of this great advance in the Science of Palccontology in N. S.

Wales. Most of the Strzelcckian fossils described by Morris and Lonsdale
are now in the Natural History Mnseiim, London; the original collection

made by Mr. Clarke, and described by M‘Coy, is deposited in the "Wood-

wardian Museum, Cambridge, England
;
Lana’s gatherings, jn’ociired during

the Wilkes’ Expedition, were placed in the Smithsonian Institution,

M ashiugton, and subsequently huruE some years ago
;
whilst the most com-

plete series of the whole, the second Clarke Collection, was, as is well known,
destroyed in the Garden Palace tire in Sydney, in 1882. Erom this it will he
seen that we do not possess in N. S. Mhiles, nor in Australia for the matter of

that, either of the old Collections, containing the original types on which the

larger portion of our Palaeozoic Paheontological nomenclature depends. This

is most unfortunate, more especially as regards the series described by
Lc Koninck, for so many of the species were diagnosed on single, and in some
cases imperfect examples, that it is now very difficult to recognize them.

Pcsidcs the collections here particularised, there have been, of course, from

time to time, small sets of fossils described in occasional communications to

learned Societies, which need not he further referred to at present ;
hut l)efore

closing this Introduction, it may he well^to mention the few fossils described

by J. de Carle Sowerhy in IMitchell’s “ Three Expeditions into the Interior of

Eastern Australia,”" and collected l)y that Explorer at the outset of his Eirst

Expedition in the Hunter P^iver District. These arc now deposited in the

cabinets of the Geological Society of London.

Erom the above circumstances, it is intended, in this and succeeding

Parts, to describe only those species which come directly under the Author’s

notice as a portion of the Departmental Collection in the Mining and

Geological IMuseum, or as contributed by private Collectors in illustration of

the subject, leaving all others described by previous Writers, and not

represented, to testify for themselves. M^ith the view of doing every justice

to the series described by Prof, de Koninck, a translation of his “ Eecherches,”

as literal as possible, will shortly be published as one of the Memoirs of the

Geological Survey.

The general geological subdivisions of the Carboniferous and Permo-

Carboniferous rocks of N. S. TVales, as at present understood by the Geological

Survey, are as follows :

—

' I was so informed by Prof. J. U. Dana.

2 Three Pixpeditions into the Interior of Eastern Australia, with Descriptions of the recently-exploiyd

Region of Australia Felix and the present Colony of New South Wales, I, x>. 15. (- vols., SVo., London, 1838.)
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The Carboniferous and Permo-Carboniferous Pormations of N. S. Wales.

'Upper Coal-Measures

ui

o
w
Ph
H-

1

5z;

o
pq

<o
6

w

Middle Coal-Measures

Upper Marine Series

Lower Coal-Measures {

Lower Marine Series ...

CARBONIFEROUS

DEVONIAN

SILURIAN

Hunter River
Coal-field.

Illawarra
Coal-field.

Blue Mountain
and Litligow Coal-field.

Mittagongf
Coal-field.

Gunnedah or Namoi
Coal-field.

Newcastle
Group.

Productive Coal-Mea-
sures, with Olossop-

tens, kc.

Blllli

Group.*

ditto

Lithgow
Group.*

ditto

3Tittagong

Group.*

ditto

Namoi
Group.*

ditto

Dempsey
Group.

Barren fresh-water

beds.

(Unproven.) (Unproven.) (L^nproven.) (Unproven.)

Toma (JO, or
East Maitland

Group.
Productive Coal-Mea-
sures, with Glossop-

^ ten's, kc.

(Unproven.) (Unproven.) (Unproven.) (Unproven.)

''

1. Mulbring beds.

2. Muree Koek.
3. Branxton beds,

^ with erratics.

1. Encrinital Shales.

2. Nowra Grit.

3. Conjola beds.

}_
Wallerawang

^
beds.

^ Greta Group.
Productive Coal-Mea-
sures, witli Glossop-
teris, I'eriehraria,

kc.

Clyde Group.

ditto (Hidden by overlap.) (Hidden l)y overlap.) (Hidden by over-

lap.)

,
Farley Group). (Unproven.) (Unproven.) (Unproven.) (Unproven.)

Unconformity 1 d'ltto ditto ditto ditto ?

1 . Ehaeopteris beds.

2. Marino beds, with
Productus, Conn-
laria, kc.

3. Rhacopteris and
Lepidodemlron
beds.

(Unproven.) Ehaeopteris .and

Lepidodendrou
beds.

(Unproven.) Lepidodendrou
beds of Goonoo
Goonoo.

Unconformity 1

1

Mt. Lambic Sand-
stones and Quart-
zite.

1

1 i

Yalwal Slates. Marulan Limestone.

* This classification is provisional : tlie Group may have to be classed with tlio Middle Coal-Measures.



4

The classification formerly adopted by various authors was the sub-

division of our New South Wales rocks immediately above the Devonian into

Lower Carboniferous, Carboniferous, and Permian
;
or simply Carboniferous

and Permian. Pccent palaeontological investigations will probably lead to a

modification of this classification, in so far that the whole of the beds beloAV

the Lower IMarine Series may be regarded as more truly allied to the Carbon-

iferous simply. On the other hand, that series and the beds above, viz.,

the Up^ier Marine and the whole of the Coal-Measures, having an affinity

with both Permian and Carl)oniferous, might be termed the Permo-Carbon-

iferous. The facts in detail, for the support of this view, are still under

consideration, and not sufficiently matured for publication, but they appear

to tend in the direction indicated. At the same time great caution must be

exercised iu assimilating our geological subdivisions strictly with those of the

old world.

It is impossible, in the following pages, to minutely define the

distribution of our uppermost Pala30zoic Coral-fauna, simply from our want of

knowledge regarding the horizons yielding corals at several localities, such as

in tlie Paterson, MTlliams, and Louchcl Brook Districts. Mr. C. S. Wilkinson

informs me that these are prol)al)ly localities within the Carboniferous area,

or as it would have been termed formerly the Lower Carboniferous. Presuming

this to be the case, then we have here the first development of coral life

above the Devonian, and it was a moderately copious one. In the Lower

jMarinc Series, liowever, there would appear to be, so far as our present

knowledge enables us to judge, a very considerable falling off, but in the

Upper Marine Series corals again make their appearance, comprising several

very interesting forms.



II.-DESCRIPTION OF THE GENERA AND SPECIES.

Sub-ldngdom—C(ELENTEliATA.

(7/«5s—ACTINOZOA.

Obs .—One of the most remarkable features in connection with the

Permo-Carhoniferons Paima of New Sontli Wales is the great numerical and

specific development attained by certain groups of animal life, to the marked,

although not total exclusion of others. In no class is this more apparent

than the present. In extra-Australian areas, more particularly Europe, side

by side with a teeming Molluscan life, a moderately prevalent Crustacean,

and a vigorous development of Echinodermata, we find the remains of an

equally prevalent Coral fauna during the Carboniferous.

On the other hand, during an equivalent period in New South Wales,

and indeed throughout Australia generally, the Actinozoa dwindled to a com-

paratively insignificant factor. That this was not the case in PrcB-Carbon-

iferous times is quite apjiarent, as a glance at the rich Coral fauna of the

Silurian and Siluro-Devonian rocks of this Province Avill sIioav.

Should future researches support this view, we can only adopt the

conclusion that coral life at this particular period, in what is noAV New South

Wales, was gradually dwindling, as it also did during the closing epoch of the

Pala30zoic Period in other quarters of the globe.

The remains of corals, even when recorded, have been but indifferently

preserved and scanty in numbers. This seems to hold good in all cases,

except those of the genera Stenopora, representing the MonticuliporidoB, and
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Zaphrentis, indicating the great group of the Rugosa. At a few localities

they have been met with, not in speeifie ahundanee, but in a plenitude of

individuals. Equally does this statement hold good for the Permo-Carbon-

iferous of Queensland, and I believe for Tasmania also. So little is, however,

knoAvn of the fossiliferous contents of the thick limestones of Western

Australia that such a generalisation cannot he applied to that Province at

present.

A glance at the results attained by the four principal Avorkers in the

Palrcozoic PalaAontology of Eastern Australia, during the forty-five years

AAdiich have elapsed since Lonsdale AAU’ote, Avill impress this question strongly

on the mind of the reader. Lonsdale,^ in

1844*
*, described the new genus

Stenopora and four sj)ecies from Ncav South Wales and Tasmania, aftei’AA’ards

recapitulating these, and adding a rugose coral, Amplexus arundlnaceus?

The last named and tAvo of the foregoing species of Stenopora were quoted

l)y M'Coy^ in 1847, and three other corals added, one being a new genus and

species, Cladochonus tenuicolUs. Passing on to the researches of Lana, we
lind that he merely localised Lonsdale’s Stenoporee and added a fifth species,

hut under the name of Chcetetes graciUs^ Lastly Ave come to the work of

the late ITof. L. G. dc Koninck, by Avhom the collections of the late Rev. W.
P. Clarke Avere classified and described. Le Koninck,® as aatII as revicAAung

many of those already referred to, added thirteen species to the Australian

Permo-Carboniferous Coral Eaima, appertaining to scA^en genera, not pre-

viously described as coming from that horizon. Omitting one of Le Koninck’s

species {Lithostrotion hasaltiforme) from the Murrumhidgee,*’ the total gives

us nine genera and tAventy-one species recorded during the long period in

(piestion, hut the species may he reduced to tAA'euty by the elimination of one

of Prof. M'Coy’s, viz., Tiirhinolopsis hina, probably determined on the internal

cast of a Zaphrentoid coral. Of the genera, two Avere specially established

for the reception of their species.

' Darwin’s Geol. Obs. Vole. Islands, 1844, p. 161, note.

^ Strzelecki’s Phys. Descrip. N. S. AA'ales, &c., 184.5, p. 262.

^ “ On the Fossil Pjotany and Zoology of the Rocks associated with the Goal of Australia,” Ann. Mag. Nat.

Hist., 1847, XX, pp. 226 and 227.

‘ United States Exploring Expedition, during the years 1838-42, under the command of Charles AA’ilkes,

U.S.N. A’ol. X, 1849, Geology by J. D. Dana, p. 712 (4to. and folio, N. York, 1849).

* Foss. Pal. Nouv. Galles du Sud, 1877, Pt. 3, p. 14,3.

' There are no Permo-Carboniferous rocks on this river. The cor.al in question occurs in the Cave Lime-
stone, at Cave Flat, on tlie Murrumbidgee, south-west of Downing, and it is questionable if it be a Lithostrotion

at all. Tlie Cave Limestone is either Upper Silurian or Siluro-Devonian.
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ZOANTHAEIA.

Sub-order—Z. Sclerodei'iiiata.

Section EUGOSA.

ZAPHEENTOIDEA.

Family—ZAFRBFNTIDjE.

Ohs .—The late Prof, de Koniuck described one doubtful species of

Zaphrentis as Z. Fhillipsi, Ed. and II./ and a Lophophyllum, L. minutum^-

wbicb have not come under my notice. The Zaphrentis may possibly be

identical with a sj)ecies I have later on called Z. Oulleni.

As Stromhodes ? australis, Prof. M‘Coy described^ a coral in 1847

having some j)oints in common with genera placed in this family. He says

it is Avitboiit transverse cbamljers (? tal)ula3), and the septa twisted about the

centre are grouped in irregular bundles. The appearance presented by bis

figure is certainly that of a Zapbrentoid coral, and this is borne out by the

grouping of the septa, l)iit the twisting of the latter, unless it be in a loose

and irregular manner, and the absence of tabulre do not assist in bearing out

this supposition. Tbrougb some unaccountable error I formerly referred^ tliis

coral to Lonsdaleia, a mistake I now wish to correct.

Genus—AMPLEXUS, J. Sowerhy.

(Min. Con. I, p. 1G5.)

Amplexus, sp. ind.

PL IX, Pig. 10.

Ohs .—It will be shown below that the fossil usually known under the

name of Amplexus arundmaceus, Lonsd., docs not appertain to that genus,

but a small and apparently undoubted species does exist in our Carboniferous

Series (PI. IX, Pig. 10). The sjjecimcn is unfortunately too imperfect for

* Foss. Pal. Nouv. Galles du Sud, 1877, Pt. 3, p. 149.

* Ibid, p. 147, t. 5, f. 5.

^ Cat. Austr. Foss., 1878, p. 37.

11a 50—91 C
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detailed description, but it is evident that the septa were short, after the type

of the genus, and about twenty in number
; the tabiilaB close, about half a

line apart ; and the corallum conical and curved at the base.

LocalUxj and Horizon.—Pallah (f mile S.W. of), Horton River, Co.

Murchison ((7. Ctdleii) :

—

Carboniferous.

Genus—ZAPlIPtBNTIS, Hafuiesque and Clifford, 1820.

(Aun. Sci. Phys. Pruxellcs, V, p. 23f.)

Ohs.—Hr. G. J. Ilinde has recently described a genus of West

Australian corals from the Carboniferous as 'Flerophyllum,’^ to take the place

of He Ivouinck’s FentapJujllum, previously occupied. The essential characters

of his genus arc,— (1) the extra-development of four or live prominent septa ;

(2) the infilling of the intcrlocular s]iaees and centre of the corallum with

successive layers of stereoplasma
;
and (3) the presence of a thick outer wall

consisting apparently of the coalesced parietal margins of the septa with an

outer epithccal layer. The second and third characters are highly developed

in our N. S. "Wales Zaphrontoid corals, and could I have satisfied myself of

the preponderance of four or five septa over the others, in the manner shown

in Hr. ITinde’s figures, I should unhesitatingly have adopted his genus
;
but

such does not appear to be the case, although there is, as explained in the

specific descriptions, an undoubted grouping of the septa, usually into four

bundles. In the meantime, I shall content myself by publishing our species

with the additional name of jPlerophyllum, placed after that of Zaphrentis,

with the view of drawing attention to their close affinity to the latter. On
tlie other hand, if our species arc distinct from the absence of these specialised

septa, and equally separated from Zaphrentis by the stereoplasmic deposit

(well shown in our PI. VIII, Pigs. 7 and IG), which appears to completely

fill the lower portions of the corallum with solid tissue, they may, perhaps, in

the future be known under the name of Hemizaphrentis. This heavy

deposit of stereoplasma to some extent allies the present corals to Lindstromia,

Kicholson and Thomson,® in which “the lower portion of the visceral chamber

(is) often more or less completely filled up by the deposition within it of solid

'This locality was described by the late Samuel Stutchbury in his *' Tenth Tri-monthly Report on the

Geological and Mineralogical Surv^ey of N. S. Wales” (N. S. Wales Leg. Council Papers, 1853, No. 235 A, pp. !)

—Sydney, fcap., 1853), p. 6, and wherein he gave a list of about thirty species of fossils found there. The
horizon is at present doubtful.

2 Geol. Mag., 1890, VII, p, 105.

^ Proc. R. Soc. Edinb., 1876, I.X, No. 95, p. 149.
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sclerenchyma.”^ On tlic otlier liand, Lindstromia possesses a psendo-columella

of peculiar structure, but uo septal fossula, and is tberefore clearly distinct

from the present forms.

Zaphrentis (Plerophyllum ?) ARUNDiNACEUS, Lonsdale, sp.

PL VIII, Figs. 1 and 2 ;
PL IX, Figs. 11-13.

A-inplexus ClTUndinciCeus, Lonsdale, in Strzelecki’s Pliys. Descrip. N. S. Wales, &c., 1815^

p. 267, t. 8, f. 1.

„ ,, De Koninck, Foss. Pal. Nouv. Galles du Sud, 1877, Pt. 3, p. 149.

Sp. Char.—Corallum long, cylindro-conical,^ oval in section. Septa

thirty-six, in the calice longer on the dorsal side, curving but little, moder-

ately thick towards the periphery, uniting sub-centrally to form a large septal

fossula on the ventral side, coated with stereoplasma; dissepiments very

scanty and quite marginal, in one or two cycles ;
septal fossula large, but not

deep, containing one counter septum. Tabulae well marked, nearly flat or

slightly convex upwards, the septa ill-defined thereon, and extending al)out

one-third across
;
fossula small and shallow, represented on the under surfime

of each tabulum by a small elongated projection. Epithecal characters

unknown.^

Ohs.—The aliove description includes certain corals l)elicved to be

Lonsdale’s Amplexus arundinaceus, but his imperfect description must

obviously leave the question open to doubt. This might be solved by an

appeal to the type now in the Geological Department, Natural History

Museum, London, but if my memory does not deceive me this is not in too

good a state of j>reservation either. The late Prof, de Koninck suggested the

removal of this species to the genus Zaphrentis, a proposition now adopted,

and to which he was probably led by the following passage in Lonsdale’s

remarks :
—“ Converging radii were traced from nearly half the j)ei’iphery of

the oval across more than two-thirds of the area.” In Amplexus the septa

are usually little more than mere marginal crenulations, but the remarkable

manner in which they are developed in the calice of the present species

renders its transfer to Zaphrentis necessary. Lonsdale’s observation that the

“ crenulations near the margins of the septa or diaphragms were unequal in

' Nicholson and Etheridge, Junr., Mon. Sil. Foss. Girvan in Ayrshire, 1888, Fas. 1, p. 80.
* De Koninck says more or less curved at the base.
3 Lonsdale describes the exterior as longitudinally ribbed, and transversely annulated, and is supported in

this statement by De Koninck.
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range as well as strength, and in some cases they were scarcely detectable,

”

clearly refers to the septa on the tabulated portions of the corallum, and not

in the calice, the structure of these two portions of the coral differing con-

siderably, as will he seen from the specific descrijition given above.

I am under the impression that Lonsdale’s figure represents a specimen

inverted, the apparent tabular boss being in fact the downwardly projecting

septal fossula, similar to that represented in our PL VIII, Pig. 2, and PI.

IX, Pig. 13. Its excentric position hears this out.

Locality^ and Horizon.—Jervis Bay, Slioalhavcn District, Co. St. Vin-

cent {C. Cullen)', Shoalhaven Heads, ditto (C. Cullen) :

—

Upper Marine Group.

Zapiirentis (Pleropiiyllum ?) CAiNODON, De Koninck.

PI. Till, Pigs. 13-16.

Zai^hrentis cainodon, De Koninck, Poss. Pal. Nouv. Gallos cln Sud, 1877, Pt. 3, p. 151,

t. 5, f. 8, 8«.

Sj). Char.—Corallum cylindro-conical, long, rather curved, gradually

tapering, and of somewhat irregular habit from unequal growtli accretions,

pointed at the base
;
section generally oval. Calice deep, open. Septa forty

to forty-two in number, thickened by a deposition of stereoplasma, which

unites to form a coalesced mass on the dorsal side
;
dorsal septa slightly

shorter and straighter than the ventro-lateral, which are curved, and unite in

two groups to surround a septal fossula, which reaches to the centre of the

calice, and contains from one to three counter septa of variable length
;

cardinal septum not apparent
;
dissepiments moderately well developed on the

ventral side, and generally irregular in their arrangement
;

dissepimental

vesicles, some oval, some tiaangular, but usually irregularly developed.

Tabulate area small, tabular immediately below the calice vesicular. Biigm

appear to be simple both on dorsal and ventral sides
;
epithcca not pre-

served, but probably thiu.^

Obs.—This species generally resembles the next to be described, Z.

gregoriana, but is much longer and proportionately larger, the calice

rounder in section, and the relative increase in diameter within a given sj)acc

much less. Lastly, the septa arc more numerous, and the septal fossula

shorter.

* other localities recorded are—Barber’s, Barber’s Creek, and Amprier, near Clenrock, Co. Argyle
{St.rzelecki) ; .Sboalhaven District ( Sirzelecki)

;

Curradulla. or Limestone Creek,? Co. Argyle (M'Coi/, Ann. Slag.

2^at. Hist., 1847, XX, p. 228) ;
Colocolo (De Koninck).

2 De Koninck describes the epithcca as probably thin and smooth.
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Z. cainodon is tlie longest of the smaller species of our Zaplirentis,

one example measuring three and a half inches in length.

The form of this coral is decidedly more Amplexiform than it is

Zaphrentoid
;
hut the convergence of the septa to the centre and presence of

dissepimental tissue indicate its generic affinities. The primordial laminae of

the septa are always distinct in the specimens which I have examined,

although surrounded hy much stereoplasma. The latter, on the dorsal side,

at a short distance helow the bottom of the calice, becomes fused into a con-

solidated mass, intcrseptal loculi being only visible on the ventral side of the

corallum, and even then not many of them. This dense deposit of stereo-

jilasma is well seen in a vertical section of the corallum (PI. VIII, Pig. 16)

taken from immediately heloAV the calice of the individual specimen, and to

some extent recalls the filling up of the corallum base in Lindstromia^

Nicholson and Thomson. The vesicular condition of the tabulae imme-

diately helow the floor of the calice is also apparent.

Loccdihf and Horizon.—Jervis Bay, Co. St. Vincent (C. Cullen) :

—

Upper Marine Group.

Zaphrentis (PLEROPnvLLUM ?) GREGORiANA, He KonincJc.

PI. A^ITI, Pigs. 3-12
;
PI. IX, Pigs. 8 and 9 ?

Zapltre^llis Gregoriana, De Koniuck, Poss. Pal. Nouv. Galles du Sud, 1877, Pt. 3, p. 150

t. 5, f. 7.

Sp. Char.—Corallum of medium size, more or less cornute, hut the

curvature never great
;

section circular
;

base sharply pointed. Calice

moderately deep. Septa thirty-six to thirty-eight, thickened at their

proximal or basal ends by the deposition of stereoplasma, which unites to

form a coalesced mass on the dorsal side, but the primordial septa remain

distinct
;
the ventro-lateral groups curve upwards and inwards to surround a

large septal fossula, which extends just to the centre of the calice, occupied

by one or two counter septa; cardinal septum not apparent; dissepiments but

little developed'^
;

interseptal loculi elongated triangular spaces. Tabulate

^ See Nicholson and Etheridge, Mon. Sil. Foss. Girvan in Ayrshire, 1S78, Fas. I, p. 84, f. 4.

2 De Koninck records this species from Rurragood on the Paterson River.
^ De Koninck says that the septa are united by irregular vesicles, especially in the outer part of the

corallum, but I have not observed these.
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area well marked but not large, diminisliing mucli in size towards the base.

Piiigm generally single on the dorsal side, bifurcate on tlie ventral
;
epitlieca

not preserved, but probably very thin
;

growth accretions present, but

slight.

Ohs.—De Koninck compared this species to Zaphrentis cliffordana,

Ed. & II.
;
but it differs from the latter by the arrangement of the rugae,

and is much larger. The dissimilarity of the costae on tbc ventral and dorsal

sides distinguislies tins species from most of the other Australian species.

The want of resemblance to Z. cainodon is at once apparent
;
but those

S2:>ecimens which I have examined ju’esent a general similarity in the

grouping of the se2)ta.

In connection with this S2)ecies some very interesting internal casts

and external impressions may be referred to, esj)ecially as the number of

sej)ta and their groujiing, form of the corallum, and joosition of the septal

fossula are identical with those of Z. gregoriana. Both in the imjiression

(PI. IX, Pig. 9) and matrix surrounding the casts (PI. IX, Eig. 8) the

C2:)itheca is seen to be jherced by a number of irregularly-arranged holes,

A’arying in numl)er and contiguity to one another in different sjiecimens,

although in some exam^iles more closely set towards the uj)2)er j^ortions of

the corallum. These clearly represent epithecal out- growths, such as are met

with in some species of Zaphrentis, Amplexus, &c. It is equally clear that

the epitheca in these corals was thick, with moderately strong accretion

swellings. On the other hand, we lack definite information as to the

epithecal characters of Z. gregoriana

,

and the relation between these casts

and the latter must, therefore, remain for the 2)resent unsolved.

In PI. VIII, Eig. 7, is visible one of those peculiar processes spring-

ing from the floor of the calice, which have been so abundantly and excel-

lently figured by Eudolph Ludwig in his Memoir, “ Corallen aus paliiol-

ithisciien Eormationen,” in figures of Zaphrentis and other genera, esj)ecially

one termed by him Cyathodactylia}

Locality‘S and Horizon.—Jervis Bay, Co. St. Vincent [C. Cullen) :

Upper Iflarine Group. The sj)inose casts are from Shoalhaven Heads and Cojijier

Point, Shoalhaven Biver, Co. St. Vincent {C. Cullen) :
—Upper Marine Group.

‘ Palaeontogiaphica, XIV, Heft 4, t. 36 lb, 2b.
* De Kouiuck also mentions Colocolo
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ZaPERENTIS (PlEROPHTLLUE ?) CULLENI, Sp. 710V.

PI. IX, Pigs. 1-7.

Sp). Chm '.—Coralliim small, slender, and corniite in a greater or less

degree, sometimes slightly tnrhinate; base sharp and pointed, at times

slightly constricted and the extremity becoming appendage-like
;
growth

accretions nnmerons at irregular distances apart, and sometimes ill-defined.

Calice deep, circular
; month probably horizontal, or strictly at right angles

to the growth. Septa twenty-two to twenty-fonr, primary and secondary,

the former large and passing to the centre, where they become lost on a small

tahulum, the latter thorn-like, short, and peripheral
;
stereoplasma greatly

developed
; dissepiments apparently absent ;

fossnla not distingnishahle.

Rugae fine and regular, but to some extent obliterated by the regular

epitheca, which is thick and concentrically striate.

Ohs .—This little coral is very characteristic of the Ronchel Brook

beds, and ajipears to be nndescribed so far as Australian species are concerned.

It is named after Mr. Charles Cullen, Collector to the Geological Survey, as

an acknowledgment of his services in collecting material for the elaboration

of this Memoir.

The form of the corallnm in Z. Oidleni varies from gently cornnte

to nearly straight, but one extreme case has been observed where the

curvature of the corallum Avas acute (PI. IX, Pig. 1). The base is always

sliarp, rendered so usually by a sudden diminution in size of the corallum,

imparting to the base a minutely petiolate or appendage-like appearance.

There is a well-marked epitheca which more or less obliterates the sharpness

of the costae. A considerable development of stcreoplasma takes place

around each septum individually, but on one side of the corallnm this is

much greater than the other, tending to obliterate many of the remaining

features of the calice. Dissepiments appear to bo wholly wanting, although

loculi are left between the stereoplasmically-thickened septa; nor have I

been able to detect a fossnla Avith certainty.

The late Prof, de Koninck referred a single small coral from Colocolo

to the well-knoAAui European species Zaphi^entis I^hilUpsi, Ed. and II., AAutli

some doubt. The number of septa described in this specimen totally forbids

its reference to the European form, and there is the possibility of its identity
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with the joresent species, Z. Cidleni. I should have been inclined to refer

the Colocolo coral to the latter had it not been for De Ivoninck’s pointed

reference to a fossnla and grouping of the septa. On the latter hand,

however, it may be remarked that a tendeney to a grouping has come under

my notice in more than one exam
2
)le of Z. Cidleni, but the extensive

develojnnent of stereo
2:>lasma has so far tended to obliterate structure that

too much stress cannot be jdaced on this j)oint.

Locality and Horizon.—Binge Berry, Bouchel Brook, Hunter Ptiver,

Co. Durham ((7. Cullen) :—Horizon doubtful, but jierhaps Carboniferous. Pallal

Station, Horton Biver, Co. Murchison [C. Cullen):—Horizon ditto. Torry-

burn, Logan’s Station, twelve miles from Parteson, Co. Durham {Lev. IV. H.

Yarrington, 31.A., and J. Waterhouse, 31.A.) :—Horizon ditto.

Zapiihentis (Plehopiiyllum ?) roeusta. Be KonhicJe.

Plate X, Figs 1-3.

Zaphrentis rohusta, De Koninck, Foss. Pal, Xouv. Galles du Sud, 1877, Pt. 3, p. 152, t. 5

f. 9, 9a.

Sp. Char,—Corallum moderately large, turbinate, but little curved,

and robust, with ill-defined growth accretions
;

proper wall very thick

;

section circular
; base sharply pointed in the young state, obtuse when older.

Calice wide and very deep, nearly equal to half the height of the corallum,

the margin horizontal. Sejita forty-five, slightly curving on their inward

course, not extending to the centre, which is tabulate, except at the base,

divided into four groujis, the two dorsal containing nine in each, the ventral

seven
;
counter sejita two ; cardinal sej)tnm strong, extending to the dorsal

edge of the fossnla
;
alar sejita strong and obliquely curved ; stereojfiasma

not highly develo2:>ed ; fossnla jiyriform, ventral, at the base extending to the

centre
;
dissepiments small, and not numerous ;

interse2)tal loculi as long oval-

pyriform spaces. Tabulate area moderately large, flat. Buga) simple,

obtuse, and inconspicuous. Ejoitheca strong and thick, forming short imbri-

cating frills over the rugae.

Ohs .—Aecordiug to the late Prof, do Koninck this is distinguished

from all the j^receding species by its turbinate form, large j^rojiortional diameter

of its calice, and thickness of the eintheca, features I am able to confirm after
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an examination of some specimens collected by Dr. Morson and Mr. J.

IVaterliouse, M.A., in tlie Maitland District. To these may be added the

arrangement of the septa, and the fact that the perij)heral edge of the calice

is horizontal.

The corallum is, generally speaking, straight, and only curved, to any

great extent, at its immediate base. The epitheca is thick and dense, and

covers the costse in concentric laminar frills. The present examples exceed

those described by De Koninck in size—one being two and a quarter inches

in height, by one and a quarter in breadth across the calice, and another one

and three-quarter inches in height, with a greatest diameter of one and a half

inches. Our examples possess forty-five septa, De Koninck only quoted

thirty-six, but I nevertheless feel satisfied that the forms are the same species,

they otherwise so closely correspond.

Locality^ and Horizon.—Branxton, on the Hunter E.iver, Co. Nor-

thumherland (— Morson, M.D.). Near Dee’s Hotel, M^est Maitland, Co.

Northumberland {J. Waterhouse, 31.A.) Upper Marine Group.

Zaphrentis peymatodes,- sp. nov.

Plate IX, Pigs. 14-17.

Sp. Char .—Corallum of medium size, turbinate-conical, very slightly

curved, with inconspicuous growth accretions ; section circular
; Ijase slightly

curved. Sej^ta forty-eight, irregularly grouped in bundles, which meet at,

and become lost on, a small central tabulate area; stereoplasma largely

developed, forming a solid peripheral zone, extending inwards for from one-

third to half the diameter of the corallum, and afterwards enclosing each

septum, leaving between them elongate and irregular interseptal loculi
; dis-

sepiments not apparent
;

fossula lateraF
; alar septum short. Tabulate area

small. Hugie hid by the epitheca, which is strong, thick, and corrugated,

with very numerous tubular out-growths over the whole corallum, and

roughly arranged in quincunx.

Ohs.—Z. phymatodes is a peculiar species, both in its septal and

epithecal characters. On the ventral, or side of the least curvature of the

corallum, the sc2)ta are united in irregular bundles. The peripheral mass of

' I)e Koninck mentions Burragood.
^ ^uiJ.aTwir)9, abounding in tubercles.
^ i.e., on the left-hand side of the observer.

lU 50—91 D
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stcreoplasma forms a moro or less solid zone, l)ut in the space between it and

the tahiilm the septa are separate, and there are long irregular loculi. I am
unahle to distinguish any definite dorsal or ventral fossula, hut there is a

left lateral one containing a short and rather stout alar septum.

As regards the epithecal characters, a spinose or tuhercled cpitheca is

not unknown in the Zaphrentidm, hut in the present instance this structure

of the exoskeleton is developed to a greater extent than usual. It is also

more common in Ainplexus and its allies than in Zaphrentis. Por instance,

spines exist in Amplexus spinosus, Do Koninck\ and are confined to the base

of the corailuni
;
and in A. lacnjmosiis, De Koninck“, where they are

generally scattered over the surface. Other corals also possess these struc-

tures, such as Axophtjllum radiccdum, Do Koninck^, and JPcntaphyllum

armatiwi, De Koninck\ from the European Carboniferous. also possess

an Australian species, already descrilicd, furnished with similar excrescences,

and there is Amplexus piistulosus, IIudlestoA, from the neighhourhoocl of

the Gascoyne Diver, AVestern Australia. Of the species cited, however, the

greatest resemblance exists between Axophyllum radlcatum and our species.

In the latter these out-growths are tubular, hut broken off short, and have

every appearance of liaving been used as anchoring stolons.

It may he conjectured that Z. phymatodes is related to the spinous

form described under Z. yreyoriana

,

hut the dissimilarity in the number of

the septa and position of the fossula will at once dispel any pre-conceived

view of this matter. I believe the two corals to he quite distinct.

Locedily and Horizon.—One mile south-east of Alulhring, near AVest

Alaitland, Co. Northumberland (C. Cullen)-.—Upper Marine Group.

Zaphrentis ? sumpiiuens*^, sp. nov.

Plate XI, Figs. 4-6.

Sp. Char.—Corallum of medium size, conical, curved. Septa forty-

four, with an equal number of secondary lamelloe
;
the primary septa are

long, flexuous, reaching nearly to the centre of the corallum, and grouped in

* Nouv. Rech. Anini. Fo.ss. Terr. Carl). Belgique, 1872, Pt. I, p. 75, t. 6, f. 6.

^ Loc. cU., p. 76, t. 6, f. 7.

3 Loc. cit., p. 24, t. 1, f. 3.

^ Loc. cit., p. 59, t. 4, f. 8.

® Quart. Journ. Geol. Soc., 1883, XXXIX, t. 23, f. 1-lc.
® avn<pvw to make coalesce.
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four j^riucipal bundles, two dorsal and two ventral
;

in tlie centre of the

corallum certain of the principal septa meander and coalesce to enclose

a series of large open vesicles
;
an outer narrow, but well-marked, vesicular

zone exists, beyond which the secondary sej)ta do not proceed, and in w^hich

the primary septa are not enveloped in stereoplasma
;
dissepiments fine and

fairly regular
;
stereoplasma thickly enveloping the septa from the margin of

the outer vesicular zone to the edge of the central vesicles ;
loculi in the

outer zone more or less rhomboidal, when confined by stereoplasma very long

and narrow, folloAving the curve of the septa
;

fossula indistinctly marked,

but apparently lateral, Avith one secondary alar septum.

Ohs .

—

The septa in this species are very irregularly grouped, but

there Avould appear to be four chief sets. The coalescing of the bundles

by means of six or scAmn of the primary septa is very marked, and results in

the enclosure of several large vesicles or spaces filled AAuth clear calcite.

One of these septa, possibly corresponding to the ventral counter septum,

passes directly across the centre, uniting with another Avhich may represent

the cardinal septum. I liaAm not obseiwed any trace of a tabulate area.

The loculi confined between the septa Avhen thickened AAuth stereoplasma are

particularly long and narrow, and at times subdivided by very minute

dissepiments at long intennls apart. The section of this coral resembles in

many ways that of Z. patiila, Michelin, as figured by Thomson^ more

particularly as regards the central vesicular space.

Locality and Horizon .
—Somerton, near TamAAorth, Co. Parry {D. A.

Lorter):—Horizon doubtful, but in the Upper Marine Series.

Genus—LOPIIOPHYLLUM, Edwards and Ilaime^ 1850,

(Mon. Brit. Boss. Corals, lutrod., 1850, p. Ixvi.)

Ohs .—Two species of Lophophyllum Avere described by Prof. De

Koninck as existing in the Clarke Collection, One of these, L. minutuin,

He Kon.^, has not come under my notice ; the other, L. corniculmn, or at any-

rate a coral believed to be it, is described below.

' florals of the Carboniferous System of Scotland, 1883, t. 6, f. 12, 12a.

*'Foss. Pal. Nouv. Galles du Sud 1877, Pt. 3, p. 147, t. 5, f. 5.
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LopnoniYLLUM corniculum, De Koninclc ?

Plate X, Pigs. 7-9.

Lojihophyllum COrniculuM, Dc Koniuck, Poss. Pal. Xouv. G-alles du Sud, Pt. 3, 1877, p.

148, t. 5, f. 0, a and h.

Sp. Char.—Coralluni of medium size, eonieal, slightly curved, with

fine-growth swellings
;

section circular
; base pointed. Calico deep, with

erect margins. Septa thirty-four to thirty-six, alternating wdth an equal

nuniher of secondary lamella)
;

primary septa gently bent on themselves

dorsally, straight ventrally, converging inwards towards, hut not reaching

the spurious columella
; cardinal septum lamellar along its outer two-thirds,

enlarging at its inner extremity in the centre of the calice, into a more or

less lanceolate body
;
below the floor the dorsal, central, and probably ventral

septa meet the thickened end referred to, and unite Avith it to assist in form-

ing the so-called columella
;

counter and alar septa not diferentiated

;

fossula dorsal, A'cry large and deep ;
dissepiments scanty and irregular,

forming one or two cycles close to the jAcriphery
;
vesicles irregular

;
loculi

othcrAA’ise open and deep. Epithica thin Avith fine accretion marks, and

delicately concentrically lined
;
rugae fine, corresjionding to the interseptal

loculi.

Ohs.—The specimens referred to this species depart from Ee

Koninck’s description in the position of the fossula, AA’hich is certainly

dorsal, or on the side of the greatest curvature of the corallum, and not

lateral, or variable. The remaining eharacters, however, are identical.

Ec Koninck stated that in the corals examined by him the position of the

fossula did not corresj)ond to either of the curvatures of the corallum,

hut Avas situated sometimes to the right, at others to the left. In Loplio-

2)hyUum the position of the fossula is generally described* by authors as

ventral, hut in their original definition of the genus, EdAvards and Ilaime

do not lay down any special rule, and it may therefore A^ary in position

generically, just as much as in Zaphrentis.

The position now" assigned by Avriters to Lophophyllum is fully borne

out by the structure of the Australian speeimens. It aaus sIioavii by Kuntld

that the sup})osed columella is only the enlarged inner end of one of the

principal septa, usually the counter sej)tum, and not a columella in the true

' “ Beitriige zur Kenntniss fossiler Korallen,” Zeitscli. Dcutscli. Geol. Gesellschaft, 1869, j). 193.
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sense of the word. This is clearly shown in Knnth’s figures of Lophophyllnm,

confertum} and L. leontodoir

.

In the coral now under description, which is

far larger than most of tlie European, the cardinal septum, toAvards the floor

of the calice, expands into a thickened lanceolate body, towards Avhich the

dorsal septa converge, curving on themselves (PI. X, Eig. 9). Still nearer

the floor of the calice, the whole of the dorsal septa and some of the lateral

unite with this body, which is much enlarged thereliy ;
its connection

with the cardinal sejitum is, however, still traceable. Below the calice floor,

and near the base, the whole of the septa unite in the centre, and there seems

to he a deposit of stereoplasma.

The secondary septa in our specimens (PI. X, Eig. 8) are very

apparent, although Prof. H. A. Xicholson says that “ a division into

alternately long and short septa cannot be recognised.”^ This separation

is also shoAvn in Kunth’s figure of L. confertum.

According to De Koninck, L. corniculiim hears some resemblance to

the European L. Koninckl, Ed. & II., hut is distinguished by the number of

its septa, size, and other characters.

Locality^ and Horizon.—Bungog Ptoad, nineteen miles from West

Maitland, Parish of Barford, Co. Bnrham {J. Waterhouse, 31.A.) ;
Green-

hills, near ditto (C. Cullen):—Mirari Limestone, Carboniferous.

Genus .—CAMPOPIIYLLUM, Edwards and Haime, 1850.

(Mon. Brit. Foss. Corals, Introd., 1850, p. Ixviii.).

Campopuyllum columnaPwE, sp. nov.

PI. IX, Figs. 18-20.

Sp. Char.—Corallum of medium size, straight, cylindrical or columnar

Avith marked accretion swellings
;
section circular. Septa sixty, a\ ith an equal

number of secondary lamellaA
; the primary septa extend iiiAvards for about

one-third the diameter of the corallum, the secondary septa for about half

the length of the former
;
stereoplasma not materially developed

;
dissepi-

ments moderately developed, forming a zone of vesicular tissue around the

' Loc. cit., t. 2, f. 3.

^ IhuL, t. 2, f. 4.

3 Manual of Palceontology, 3rd Edit., 1889, I, p. 295.
* Ue Koninck also cites Colocolo.
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periiilieiy, usually curved outwards, becoming wider apart on their iiiAvard

extension, and passing across the intersejjtal loeuli direct
;

dissepimental

vesicles small and irregular in shape in the outer zone, more or less quadran-

gular in the more open portions of the loculi
;
fossula large, extending nearly

lialf across the corallum
;
cardinal septum short. Tahulce Avell developed,

close to one another, somewhat less than half the diameter of the corallum in

width, horizontal or gently rolling. Epitheca moderately thick, concentrically

lined; ruga) hid by the epitheca, corresponding to the interseptal loculi.

Ohs .—The genus Campoplnjlliim has not hitherto been recognised in

Australian Carboniferous or Permo-Carboniferous rocks, although it is known

to occur both in the Devonian of New South Wales and Queensland.

The present speeies is a well-marked member of the genus, and possesses

a copious development of tabuhn (FI. IX, Eig. 18), which lie very closely

together—in fact, are almost in contact—and usually with a gently-undulating

outline. In the absence of any dehnite curvature of the corallum, the fossula

has been assumed to be dorsal, the cardinal septum being short, and extending

but a Inief distance into it.

Locality and Horizon .—Einge Berry, Itouchel Brook, Hunter PJver,

County Durham {C. Cullen) :—Horizon doubtful, but perhaps Carboniferous.

Group—Cyathophylloidea.

Family— CYA TROFHYLIAHJE.

Ohs .—A coral referable to this family, and described by Professor De
Koninck as Cyathophyllum inversund, found at Colocolo, has not come l)efore

me, but from its peculiar specific characters should be easily recognisable

—

indeed, these are of such a nature as almost to warrant its exclusion from the

genus Cyaihophyllum
;
nor have I seen his Cyathaxonia minuta- from Burra-

good. Two other species were also described, Lithostrotion hasaltifornie^ and

L. irregular

,

on which it is necessary to make a few remarks.

' Foss. Pal. Nouv. dalles du Sud, 1877, Pt. 3, p. 146, t. 5, f. 4.

- Ibid, p. 153, t. 5, f. 10.
^ Ibid, p. 145, t. 5, f. 2.

< Ibkl, p. 144, t. 5, f. 1.
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The coral called L. hasaltiforme does not appertain to the European

species of that name
;
neither does it belong to the genus, nor is it Carbon-

iferous, I have already explained^ that Carboniferous rocks do not occur, so

far as -vve know, on the Murrumbidgee lliver, the locality from which the

specimen w^as said to have come. The coral so named by Ee Koninck I have

collected from the blue-black Siluro-Devonian (so-called) limestone of Cave

Elat, at the junction of the Murrumbidgee and Goodradigl)ee Ptivers. It is

a Cyathophyllmn, and only on a casual examination could have been mistaken

for L. hasaltiforme.

The locality of Ee Koninck’s LithostroHon irregulare, as given in his

work, is eertainly a Carboniferous one
;
but I cannot avoid the impression that

a mistake has arisen in so assigning the speeimen. It is suspiciously like, in

general appearance, a coral I have described^ as Tnjplasma Lonsdalei, from

the Upper Silurian of Hatton’s Corner, near Yass.

CYATIIOPEYLLUM, Goldfuss, 1836.

(Petrefacta, I, p. 54.)

CtATHOPIIYLLTJM ? ZAPHUENTOIDES, Sp. IIOV.

PL X, Pigs. 4-6.

Sp. Char .

—

Corallum of medium size, conical, compressed towards the

base
;
section circular. Septa forty to forty-two, with an equal number of

secondary lamella?
;
primary septa generally straight, here and there a little

curved, proceeding direct to the centre of the calico, untwisted
;
secondary

septa rather less than half the length of the primary
;
dissepiments highly

developed, extending inwards for half the length of the primary septa,

irregular in direction, convex outwards, oblique, or at right angles to the

septa; vesicles small and irregular in shape; stereoplasma well developed

forming an outer zone rather more than a third as wide as the corallum.

Tabulate area very small, if present.

Ohs .—The systematic position of this coral is somewhat ambiguous.

The quantity of vesicular tissue would indieate Cyaihophyllum as its genus,

whilst the manner in which the septa approach the centre, and the slight

evidence of tabulae point to Zaphrentis.

' See Foot-note, p. 6.

2 Records Geol. Survey N. S. Wales, 1890, II, Pt. 1, p. 15, t. 1, f. 1-6.
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A section taken immediately above the base of the calice shows a

small central space (PL X, Pig. C), to which the septa have not converged,

whilst in another taken somewhat lower in the coralliim they appear to be

gathered together on a small tabulate area, and there is also an indefinite

subdivision into gronjis (PI X, Pig. 5). The development of stereoplasma

ahoiit the outer ends of the sejita and the peripheral dissepiments gives rise

to the appearance of a well-marked zone (PI. X, Pigs. 5 and G).

LocalUij and Horizon .
—Binge Berry, Bouchel Brook, Hunter Biver,

Co. Durham {C. Cullen):—Horizon doubtful, but probably Carboaifeous.

CyATIIOPHYLLUM IlETIFORME, Sp. nOV.

PI. X, Pigs. 13-15.

Sp. Char .—Corallum simple, cylindro-conical, straight, tapering very

slowly; section oval or circular. Septa fifty-eight, with an equal numher of

secondary lamellre, the former proceeding direct to the centre, although here

and there a little curved
; secondary lamclhc about half the length of the

primary septa, very regular in size, length, and apj)earancc, both more or less

thickened with stereoplasma
;
dissepiments irregular in size and direction,

forming Avith large and corresponding vesicles an outer zone; in an inter-

mediate area between the thickened portions of the septa, the dissepiments

are very short and small, the A'esicles small and generally quadrangular,

producing a more or less retiform appearance, Avhilst heyond the ends of the

secondary lamelhn the dissepiments are less in number, distant, and direct,

with oblong and narrow A^esicles
;
stereoplasma thickening the septa but not

infilling the loculi. Tabulate area small, and probably undulating or er'cn

A'esicular.

Ohs .—Although but an imjAerfect specimen the minute structure of

this coral is so different from any other Australian Cyathophyloid that I feel

called upon to name it as a memorandum for further investigation. There is

an exterior zone of vesicular tissue in which the A^csieles are moderately

large and A^ery irregular, practically forming the theca
;
internal to this is an

intermediate area in which the secondary septa play their part. Here the

A^esicles are small, more or less quadrangular, bounded by direct dissepiments,

producing a marked nct-like appearance AAdiich is constant at A'arious levels

throughout the corallum. HTien seen in polished section on the specimen
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the regularity and frequency with which these dissepiments hranch from the

septa produces a spurious hut somewhat crenulated appearance, reminding

one at first sight of the genus Helioj^hyllnm (PI. X, Pig. 15). Cut edges of

tabulae are visible in the central area, and would seem to show that the

latter were either undulating or vesicular. The great regularity of the

secondary septa and dissepiments between them reminds us of Cyathophylliim

inversum, De Koniuck, but the septa in the present instance are far more

numerous, and other peculiarities of the dissepiments described by Pe

Koninck are absent.

The fossula is not distinctly visible.

Locality and Horizon .—Binge Berry, Bouchcl Brook, Hunter Biver,

Co. Durham
(
C. Cullen') :—Horizon doul)tful, but probably Carboniferous.

Family—CLISIOFHYLLIDyE.

Ohs .—Under the name of Axopliyllum Thomsoni^, Prof. De Koninck

described a coral from Jervis Bay and Colocolo appertaining to this family,

but I regret I have not seen it.

AULOPHYLLUM, Edwards and Eaime, 1850,“

(Mon. Brit. Boss. Corals, Tnclrod., 1850, p. Ixx.)

Aulopiiyllum Davidis, sp. nov,

PI. X, Figs 10-12
;

PI. XI, Figs. 1-3.

Sp. Char .—Corallum very large, cylindrical, and much curved, with

ill-defined irregular growth annulations. Septa fifty-eight to sixty, and an

equal number of secondary lamellcc, straight, somewhat thickened, and the

former equal to rather more than one-third the diameter of the corallum in

length, the latter barely half the length of the primary. Peripheral area of

the corallum, or interseptal space, narrow, the dissepimental vesicles rather

small, closely packed, and apparently somewhat weak
;
intermediate area, or

interlocular space, composed of irregular large concave vesicles, the secondary

septa passing on to, but hardly beyond this area ;
interlamellar space, or

' Fos.s. Pal. Nouv. Galles du Sud, 1877, Pt. .S, p. 14.S, t. .S, f. 3.

" Emended, Duncan and Thomson, Quart. Jourii. Geol. Soc., 1SC7, XXIII, p. 327.

JloEO—01 E
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central area, composed of talDulm, usually vesicular, but sometimes complete

—wlieii incomplete the vesicles arc large, low, and directed upwards—the

marginal vesicles much bent downwards at their junction with those of

the interlocular area, and thus assisting to form the so-called inner mural

investment
;
when viewed horizontally this space has the appearance of a

tabulate area, and the primary septa impinge somewhat on it. Possula

slightly longer than the primary septa, the cardinal septum very short,

and the counter septum not specially developed. Epitheca thin
;

rugrn

corresponding to the interseptal loculi.

Obs.—The definite tripartite division of the corallum assigns this

coral at once to the Clisiophyllidie, whilst the development of a talmlate

central area, representing the pseudo-columellarian mass of other members

of the family, with the inner mural investment, indicates, to my mind,

the genus Aulophijllum, Edwards and Haime, as emended l)y Euncan

and Thomson.

The broken concentric lines visible on the central tabulate area, at first

sight, partake, to some extent at least, of the characters of the spirally-

twisted plates forming the centred mass of CUsiophyllmn, Rhodophyllum,

lYih linopliyHum, and other members of the family; but a glance at a vertical

section (El. XI, Eig. 3) will at once dispel this idea, and show that these

lines arc simply the cut or broken edges of vesicular tabulae, the specimens

having been more or less compressed laterally.

Erom Aiilopliyllum JEdioardsi, E. & T., the type of the genus, our

species is distinguished by its much greater size, less number of septa, and

relatively wider areas.

A. Davidis is named in honour of Mr. T. W. Edgeworth Eavid, B.A.,

of the Geological Survey.

Locality and Horizon .—Binge Berry, liouchel Brook, Hunter lliver,

Co. Eurliam ((7. Cullen)
:

—Horizon doubtful, but prol)ably Carboniferous.

Torryburn, Logan’s Station, twelve miles from Paterson, Co. Eurham

{Uev. IV. II. Yarrington, 31.A.) :—Horizon ditto.
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Section B .

—

PERFORATA.

Family—FA VOSITIBjE.

Ohs.—Only two genera of Pavositidae have come under my notice

—

Trachypora, Edwards & Haimc, and Michelinia, Ee Koninck. The former

is hy far the richest numerically, although one species of each is only known,

hut the latter is very rare.

The described species of Trachypora arc Devonian, hut Prof. II. A.

XicholsoiT has suggested that hy the union of other hardly-separal)lc genera

“ the genus will ultimately he shown to range from the Upper Silurian to the

Carhoniferous.” Michelinia occurs both in the Devonian and Carboniferous.

Genus—TP^ACHYPORA, Edivards and Uaime, 1851.

Trachypora, Edw. & II., Arcliiv. Mus. Hist. Nat. Paris, 1851, V, p. 305.

„ Nicholson, Tab. Corals Pal. Period, 1879, p. 102.

Gen. Char.—Corallum dendroid, of complex cylindrical stems, attached

hasally to foreign bodies, and composed of conical corallites which diverge

with an increasing curvature from an imaginary axial line to open on all

parts of the free surfaces. Corallites essentially polygonal, in close contact,

their proper walls usually not obliterated, and in no case separated hy the in-

tervention of a true coenenchyma. Interior of the tubes contracted hy the

deposition of numerous concentric layers of selerenchyma, which increase in

amount as the surface is approached. Calices superficially vridely distant

from one another, arranged in irregular longitudinal rows, the interspaces

between them, formed hy their enormously-thickened lips, being ornamented

with grooves or ridges. Septa represented hy radiately-placed spines or

tubercles, or obsolete. Tahulas few, remote, complete. Mural pores

generally well marked, hut few and irregular {Nicholson).

Ohs .—Without entering into the relations of Trachypora to Bendro-

pora, Michelin, and Bhahdopora, Ed. & II., which have been so ably

handled hy Prof. Nicholson, it affords me much pleasure to introduce a form

from the Ujiper Marine Series, which appears to he a species of the first-named

genus, in some of its characters bridging over the interval between it and

Tab. Corals Pal. Period, 1879, lOtJ.
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Striatopora, Hall. These genera differ by the fact “ that the thickening of

the immediate joeriphcry of the calicos is carried to a mnch more extreme

extent” in Traclujpora than in Striatopora, caused by the deposition of an

excessive quantity of selerenchyma in the interior of the corallites. This

results in the formation of a mnch larger extent of free surface exteriorly

between the calices, which is ornamented with grooves and ridges. Such is

the structure of the species about to be described, but it undoubtedly also

approaches Striatopora in the somewhat erect, sub-angular, and polygonal

mouths of the calices, and the highly-developed septal striae,

A microscopic examination of this species—which it is proposed to call

T. JFitJcinsoni, in honour of the Government Geologist—enables me to quite

support Prof. Nicholson’s statemenP that there is no proper coenenchyma nor

a columella in Trachypora. Lastly, it has been proposed to unite the Car-

boniferous genus Hhahdopora with the present, a union which will receive

some support from the geological position of T. JFilMnsoni.

TllACKYPOEA WiLKINSONI, sp. nOV.

PI. I
;
PI. VI, Pigs. 1 and 2.

Sp. Char .—Corallum of stout cylindrical bifurcating stems, from four

to six lines in diameter, but increasing to nine lines immediately previous to

l)ifurcatiou, sometimes giving off additional l)lunt abortive branches, with the

entire free surface, like that of the parent stems, occupied by calices, and j)re-

senting a roughened hackly appearance from their exsert mouths. Tiie latter

are round or oval, of variable size, the larger about three-fourths of a line in

diameter, irregularly placed as to size, arranged roughly in longitudinal

rows, and their mouths set a little obliquely to the longer axes of the coral-

lites, but the lower edge of each calice slightly exsert. Intercalicular surface

extensive, ornamented with irregular vermicular ridges and tubercles, the

former sometimes assuming a ronghly radiate appearance. Septa represented

by very conspicuous radiating ridges within the calice mouths, separated by

intervening deep grooves. Tabulm irregularly placed, sometimes remote, at

otlier times contiguous, both horizontal and oblique. Mural pores small and

irregularly distributed.

* Tab. Corals Pal. Period, 1879, p. 104.
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Ohs.—When the surface of the coralliim becomes at all worn the

slight obliquity of the calice months is entirely lost, and the septa are then

visible round the otherwise rather funnel-shaped calices. They vary from

eight to ten, and the intermediate depressed spaces, or grooves, are even more

conspicuous than the septa themselves.

Both in longitudinal and transverse sections, the enormous thickening

of the walls towards the peripheral portion is very apparent, and in some

cases the calices become almost obliterated by it, although the primordial

walls are usually still to be seen, and the original polygonal outline of the

corallites. This thickening increases towards the periphery of the corallnm.

The great length of the corallites is also noticeable in vertical sections, and

the fact that they remain oj^en throughout their whole course, the outward

curvature from the central or axial portion of the corallnm being a gentle one.

The corallites are in close contact with one another, but even at an early

point in their course the same thickening of the walls is visible, although to

a less extent than towards the peripheral portion. The complete tal)uloe arc

placed at variable distances apart, sometimes horizontal, at other times

oblique to the axial line of the corallites they traverse.

When well preserved the margins of the calices are erect and thick-

ened ; this, with their deep funnel-shaped interiors and strong septa at once

recalls the structure of Striatopora, Hall.

The pores are very irregularly distributed. In some cases they occur

singly, at other times are clustered together. They are quite round, and, for

the size of the corallite, large. Some very instructive internal casts of the

calices of this coral have been found at Boorook, (PI. I, Fig. 8) in which

not only the grooves left by the imprint of the septal stria3 arc visible, but

projecting from these casts, either at right angles or at a slightly-inclined

angle, are a numljer of thorn-like projections, which are the infillings of the

pores placing the various corallites in communication with one another. The

whole of the immensely-thickened walls have been removed, but the ornamenta-

tion of the surface is preserved on the impression of the fossil. The distance

apart of these “thorns” excellently demonstrated the thickness attained by

the secondary deposit. It is quite clear that not only the peripheral portions

were thickened, but the central vertical portions of the tubes likewise, whilst

tlie proper wall is very apparent. There can be no possibility of doubt that

the septal ridges extended for some distance into the calicular orifices, as

shown by the grooves on their internal casts.
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A peculiar instance of contrariety of growth is sliown in PL I, Pig. 3,

where the calicos at either end of the specimen have grown in opposite

directions opening towards one another.

Trachyioora Wilkinsoni is, with Stenopora crinita^ one of our most

characteristic^ corals of the Upper Marine Group.

Locality and Horizon.—Mulbring (Mount Vincent), near West
INfaitland, Co. Northumherland (Jflessrs. T. TU. E. Eavid, E.A., C. Cullen,

— Twine, and S. Eodds)
;
Earren Plat, Shoalhaven District, Co. St. Vincent

{II. Moss); Shoalhaven, Co. St. Vincent (C. Cullen)-.—Upper Marine Series.

Eooroolv,“ Co. Buller (_D. jI. Eorter) :— ? Upper Marine Series.

Genus—MICHELINIA, De Koninck, 1842.

(Descriji. Anim. Foss. Terr. Carb. Belgique, Fas. 1, p. 29.)

Micuelinia, sp.

Plate IV, Fig. 1.

(Comp. MicheUnia tenuisepta (Pliill.), Edwards and Ilaimc, Mon. Brit. Foss. Corals, 1852, Pt. 3,

p. 155, t. 41, f. 1, 1 a-h.

Ohs.—A portion of a small specimen represents the only example of

this genus wdiich has come under my notice from Australian Permo-Carhon-

iferoiis rocks. The specimen has been broken across, and, although somewhat

obliquely, the character of the corallites is well displayed. The epitheca is

not well preserved, nor are there remaining any radiciform processes, even

if the species possessed them, which I think doubtful. The calicos are from

seven to nine millimetres wide, but as the surface has been fractured obliquely,

the actual diameter would be less. The tabulce, from their peculiar arrange-

ment, give rise to the characteristic vesicular tissue, the vesicles being small

and very numerous, but there are no septa visible. The walls of the corallites

are moderately thick, and freely pierced by numerous irregularly-placed pores,

giving to them under the hand-lens a slightly cribriform appearance. Vertical

s
2
)inuies on the tabulre are not visible.

* The original specimens used by me were limited in number, and poor in outward preservation, compared
with a very fine and large collection since made at Mulbring by Mr. Cullen. Many of these exceed the
measurements given above, but tlie largest fragment which has come under notice is a specimen three inches
long, witli a diameter of one and a quarter inches, presented by Mr. Twine.

^ The ultimate geology of this district appears to be but little known. In the late Mr. Lament Young’s
“Report on the Boorook Silver Mines” (Ann. Report Dept. Mines N. S. Wales for 1878 [1879], p. 85) the
silver lodes are said to be associated with shales of Upper Devonian age. The fossils, however, wliich have
come under my notice so far from this locality do not differ from those of the Permo-Carboniferous areas.
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The presence of so little of the coralliim renders specific identification

difficult—indeed, almost impossilfie—hut it may ho pointed out that the

ahsence of radiciform processes, and the general appearance of the vesicles,

would indicate Miclielinia tenuisepta, Phillips^, as its nearest ally.

Locality and Horizon .—Carrol, near Somerton, Co. Buchland (J9. A.

Lorter-) :—Horizon doubtful, hut prohahly Upper Marine Series.

Family—SYBINGOP OBIPAE.

Ohs .—The second family of the Perforata, of which we have any

record, is the Syringoporidse, hut unfortunately the Collection does not at

present contain examples. The late Prof. He Koninck descrilied two species

—

Syrinyopora reticulata, Goldfuss®, from the Tipper Marine Group of Muree,

near Paymond Terrace, Hunter Histrict
;
and S. ranmlosa, Goldfuss^, from

the Lower Carhoniferous rocks of Burragood, Paterson lliver. Both specimens

formed a portion of the Bev. W. B. Clarke’s Collection, and were destroyed

in the Garden Palace fire. The figure of the first-named has very much the

appearance of an irregularly-grown, openly fenestrate Fenestella seen from

the reverse side. That of the second sj)ecies closely rcscmhles the impression

of some of our Protoreteporce.

Family AJJLOPOBIPJE.

CLAHOCHONUS, IP Coy, 1847.

Jania (pars), M‘Coj, Synop. Carb. Lime. Loss. Ireland, 1814, p. 197. (Non Lamx).

Cladoclionus, M‘Coy, Ann. Mag. Nat. Hist., 1817, XX, p. 227.

Pyrgia, Edwards and Ilaime, Arcliiv. Mus. Hist. Nat. Paris, 1851, V, p. 310.

Cladoclionus, He Koninck, Nouv. Eech. Anim. Eoss. Terr. Garb., Eelg., 1872, Pt. 1, p. 150.

' „ Nicholson and Etheridge, jun., Geol. Mag., 1879, VI, p. 289.

„ Nicholson, Tab. Corals Pal. Period, 1879, p. 222.

Gen. Char.—Corallum in the form of an erect branching colony, fixed

at the base, by one or more isolated points of attachment ; composed of thick

conical corallites, suddenly dilating at regular distances into cup-shaped

terminal calices, either singly or in groups, when singly usually bent from

' Calamopora, Geol. “Vorkshire, 1836, Pt. 2, p. 201, t. 2, f. 30.
* A second specimen lias lately been presented by Mr. Porter, somewhat larger and better preserved than

the above. In this the tabulai are highly vesicular and convex.
3 Foss. Pal. Nouv. Galles du Slid, 1877, Pt. 3, p. 155, t. 7, f. 3.
^ Loc. cit., p. 156, t. 7, f. 4.
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one another alternately in opposite directions, successive corallites taking

their rise from the base of the preceding calice. Tahulm sometimes present,

at others absent, the visceral chambers connecting freely by their leases ; when
jiresent, remote, delicate, and complete. Sej)ta representedhy delicate striae.

Epitheca strong. Increase takes place by lateral budding.

Obs.—“ These singular and beautiful corals,” says Prof. M‘Coy,^ “ have

some relation to Anlopora, hut differ in their curious erect habit, regular,

angular mode of hrancliing, slender, equal, stem-like tubes and abruptly-

dilated terminal cups bent in nearly opposite directions. The Aulopores are

attached for the most part by one side ; the tubes fjraduallij exj)and to the

mouths, wliich all open nearly in one direction
;
they have no regular distance

for branching, and frequently anastomose. The present corals have also much
thicker walls to tlie tubes, the central hollow being proportionally very small.”

According to Prof. L. G. De Koninck,^ the tubes of the European

Cladochonus MicJieUni communicate freely with one another. I have only

examined a limited series of C. temiicollis, hut they are certainly similar in

structure. Otlicr specimens, however, from the Carboniferous Limestone of

Scotland, described by Prof. Nicholson and the Writer, and believed to he

C. Mlclielini, were found to jiossess remote, delicate, and complete tabulae,

cither straight or slightly curved. The relation of this genus to Aulopora

has been summed up l)y Prof. Nicholson^ in the following vtords—“There is

notliing in the internal structure of Cladoolionus, M‘Coy (= JPyrpia, Edw.

& II.), which Avould separate it from Aulopora, Goldf., and the generic

distinctness of the two can only rest upon the feature that the corallum of

tlic former is erect, whereas in the latter it is creeping and parasitic.”

Cladochonus tenuicollis, irCoy.

C. tenuicollis

,

M'Coy, Auu. Mag. Nat. Hist., 1847, XX, p. 227, t. 11, f. 8.

„ He Jvoninck, Hess. Pal. Xouv. Galies du Sud, 1877, Pt. 3, p. 154, t. 7, f. 2.

„ Etheridge, .Tiuir., Cat. Australian Foss., 1878, p. 34.

Sp. Char.—Corallum branching in the form of an irregular zigzag, hut

more or less in the same plane. Calicos large, ohliquely-oval, cup-shaped, and

terminal, united towards their bases by slender pipe or pedicle-like corallites,

composed of a tliick homogeneous tissue, the internal connecting passage

’ Ann. Mag. Nat. Hist., 1847, XX, p. 227.
- Nouv. Reel). Anim. Fo.ss. Terr. Carb. Belg., 1S7'2, Pt. 1, p. 153.
^ Tab. Corals Pal. Perioil, 1870, p. 223.
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remaining very narrow
;

the calices are usually single, alternately springing

from the stolon-like corallites right and left, oceasionally, however, two issue

from the same corallite, more or less opposite one another. Tahulae absent.

Sejita, as very fine and numerous stria3, extending the whole depth of the calices.

Obs.—Prof. Pe Koninck has very aptly expressed the form of this

peculiar coral hy comparing the separated corallites to an ordinary clay-pipe.

As a rule, the calices sj)ring from the stolon-like corallites singly, but at

times two appear to issue from the same pedicle.

The tissue composing the corallites is very dense, and apparently

fibrous, the connecting passages very narrow, and no evidence of tabulae has

been observed. With the exception of a very small portion of surface of one

of the calices, the tissue appears to be perfectly homogeneous, but at this point

a vermicular structure is apparent. I regret that the material at my disposal

is too limited in quantity to warrant the preparation of microscopic slides,

and I am, in consequence, unable to institute a comparison with the structure

of the genus 3Ionilopora, N. & Eh Should further research establish the

presence of a reticulate strueturc in the Australian coral it will necessitate a

re-examination of Monilopora.

Localitif- and Horizon.—Three-quarters of a mile north-west of Fallal

Station, Horton lliver, Co. Murchison {C. Cullen)
:

—horizon doubtful, but

probably Carboniferous. Hungog Road, nineteen miles from West Maitland,

Co. Durham, [Messrs. J. IFaterhouse, M.A.; T. IF. E. Eavkl. E.A., and II.

Etheridge^ Junr.

;

and C. Cullen.)
:

—Mirari Limestone, Carboniferous.

Order ?—MONTICULIPORIDEA.^^

Family—MONTICELIE OFIEJE.

Sub-Family—Stenoporinoe.'**

Obs.—The family Monticuliporidai has been subdivided by Messrs.

Waagen and Wentzel into three sub-families, of which the Stenoporinse forms

the third, and is certainly a most convenient section. They place in it two

genera

—

Stenopora, Lonsdale, and Geinitzella, W. & W. To these I would

add Tabtdipora, Young, for reasons to be explained later.

* Geol. Mag., 1879, VI, p. 293.
^ The following localities had been previously given—Dunvegan by Prof. M'Coy (Ann. Mag. Nat. Hist.,

1847, XX, p. 227), and Burragood by Prof. De Koninck (Foss. Pal. Nouv. Galles du Sud, 1877, Pt. 3, p. 154).
3 “ Zoological affinities uncertain,” Nicholson, Manual of Palfeontology, 3rd Edit., 1889, I, p. 89.
* Waagen & Wentzel, Pal. Indica. Salt Range Fossils, 1886, Vol. I, Part 6, p. 875.
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The following brief scheme exj)lains their respective positions :

—

[ Moniliform swel-

lings rudimentary

Walls with periodical

moniliform swel- /

lings more or less

developed

Ifoniliform swel-

lings Avell developed

/ Geinitzella.

Tahnlso

complete

\Stenopora.

Tahnlae
^

incomjdete ( Tahulipora.

Genus—STENOPORA, Lonsdale, 1844.

Stenopora, Lonsdale, in Darwin’s Deol. Obs. Vole. Islands, ISI-l, p. IGl (note)

„ Lonsdale, in Sti'zelccki’s Pliys. Descrip. X. S. AVales, &c., 1SI5, p. 2G2.

Ttlhuliclidia, Lonsdale, Bull. Soc. Geol. France, 1811, I, p. 497.

„ Lonsdale, in Murchison’s Geol. Russia, &c. 1845, I, pp., 221 & G31 {note).

Stenopova, Nicholson & Etheridge, Junr., Ann. Mag. Nat. Hist., 1879, IV, p. 2G5.

„ Nicholson, Tab. Corals Pal. Period, 1879, p. 1G8.

„ AVaagen & AVentzel, Pal. Indica, Salt Range Fossils, 188G, Yol. I, Part G, p. 885.

(Compare Geinitzella, AVaagen & AVentzel, loc. cit., p. 880.)

Gen. C4«r.—Corallnm ramose (ahorescent) or suhlohate, sometimes

massive, occasionally frondescent, attached to foreign bodies, nsnally by the

centre of its base, and composed of tubular corallites, Avhich are nearly

vertical in the centre of the corallum, and radiate outwards from an imaginary

axis at various angles to open on all points of the free surface. Corallites

jiolygonal, thin-walled, and more or less comjtletely in contact
;
in the outer,

curved, or peripheral jiortion of their course more or less cylindrical, and

annulated by periodical ring-shaped thickenings, which are sometimes placed

at corresponding levels in contiguous tubes. Visceral chambers in the outer

portions of the tubes alternately contracted and dilated in correspondence

with the periodic thickening of the walls just sjioken of, but open and sub-

polygonal in the axial portion of the corallum. Acanthopores usually present.
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Septa obsolete. Tabiilse remote, usually placed at corresponding levels in.

contiguous tubes, but at irregular distances within the same tube, generally

complete, but soihetimes perforate, especially at the final period of growth of

the corallites, when the calices at times appear with their terminations closed

by a perforated lid. Mural pores absent. The massive forms usually have the

corallites constricted at intervals on the same level, representing periodic

stages of growth, and giving to the entire mass a stratified appearance.

Gemmation intermural.

Ohs .—The corallum in Stenopora is usually more or less branched,

but the branches may be so thick, or may so extensively coalesce, that its

general form becomes that of a lobate mass. The corallites radiate in all

directions from an imaginary axis, and present very different appearances in

the central and circumferential portions of the corallum respectively. In

the central or axial portion the tubes arc nearly vertical, essentially polygonal

or prismatic in shape, have thin walls, and arc nearly or quite in contact

with one another throughout. As they pass upwards the tubes gradually

diverge, coming at last to be nearly horizontal, and preserving this direction

for a considerable distance, till they at last open upon the surface. There is

thus an exterior zone of the corallum, in which the corallites are nearly

transverse to the axis of the branches, and in this region they have a generally

cylindrical appearance. We are too little acquainted with the perfect

corallum in the majority of species to speak definitely as to its ultimate

outline in each one. Stenopora ovata, S. Leichhardti, S. australis^ and

S. tasmaniensis are all ramose species so far as we know them, but I have

reason to suspect that the first three, in this condition, are but the terminal

and younger portions of much more massive coralla, perhaps arising from

coalesced branches, but hardly, I think, from definitely-grown lobate masses

like S. crinita. It will be shown further on that even this species does at

times shoot forth from its otherwise undulating and semi-mammillated

surface out-growths of a ramose character. I have been favoured by Mr. E.

M. Johnston, P.L.S., of Hobart, with a Tasmanian foliated Stenopora, the

corallum growing in rather undulating tabular or foliated expansions, like

that of Chcetetes hyperhoreus, N. & E.,’^ the corallites opening on the free

lateral surfaces, and arising from a median line, and imaginary axis.^

* Nicholson & Etheridge, Junr., Proc. Linn. Soc. (Zool.), 1878, XIII, p. 367.

^ Two such forms of growth have already been mentioned by Prof. H. A. Nicholson and the Writer, both
from Tasmania, and now in the British Museum. The microscopic structure of one was compared to that of

ovata ; the other, “ a remarkable frondescent specimen,” was compared to X tasmaniensis.
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Specimens fractured longitudinally usually cxliibit the corallum sub-

divided in a similar direction into a number of superimposed strata of greater

or less tbickness. No better example of tliis can be adduced tliaii in Lons-

dale’s old figure of Sleuopora ovata, and it is equally well shown in our

PL II, Pigs. 1 and 2, PL III, Pigs. 2 and 3, and PL IV, Pig. 2. These

strata, or corallitc internodes, it is believed, indicate periods of growth, a

cessation of active increase taking place at the upper line of each stratum,

and not merely lines of high tabular development, as in some corals. They

arc usually well marked in most of the species, but probably more apparent

in S. crlnita (PL II, Pigs. 1 and 2), and ovata
;
and least so in tas-

mcmiensis,

Practured surfaces of S. Leichliardti present even a plumose appear-

ance, arising from a slight tendency of the lirancbcs to expand at their apices.

The same feature is to some extent noticeable in another species from the

cbloritic rock of tbe Gyinjiie Gold-field.

Tlie general features of the surface in the Australian Stenoporcc are

moderately uniform, l3ut in S. crinita, as will be explained later, monticules

have been noticed (PL V, Pig. 1). At the same time, other important modifi-

cations may become apparent when we become better acquainted with the

exterior of tbe corallums of some of tbe other species.

"We know equally little regarding the method of attachment of tlic

corallum in Stenopora. In our earlier description of tbe genus. Prof.

Nicholson and the Writer used the term “ rooted below,” and although it is

still quite possible that some of tbe species may have been so fixed to sub-

marine bodies, we now have definite evidence that at least one species,

crinita, was firmly attached (PL III, Pigs. 1 and 2) by its general base to

other objects, and in fact enveloped them. Tbe undescribed Tasmanian

.species cannot lie said to be encrusting, as tbe foliations are bilaminar, and it

is therefore within tbe range of possibility that this may have been a rooted

form. Taking a typical Stenopora, thin sections of tbe corallum sIioav

different aj)j)earances in different portions. Thus, in a transverse section across

a branch, the axial corallitcs are seen to differ in no essential features of their

structure from those of Monticulipora or Favosites, except, of course, that

there is no trace of tbe septal spines of tbe latter. Eacli possesses its oaaui

wall, wliicli is not abnormally thickened, tbe boundary between contiguous

tubes being clearly indicated, generally by a distinct dark line. Tbe tubes in
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this portion of the corallum are also regularly polygonal (triangular,

hexagonal, heptagonal, and pentagonal), and variable in size, and are certainly,

as a rule, in close contact. On the other hand, in sections tangential to the

branch, and taken a little below the surface, the tubes are cut across on their

outer portions, where they are periodically thickened. The tubes still appear

to he polygonal and in contact, each being bounded externally by a well-marked

dark line
;
hut the appearances presented by the area within this houndary-

line apparently vary according as the section traverses the tubes at the level of

their thickened portions, or at that of the unthickened intervals between the

latter. In the former case the visceral chamber is seen to be greatly con-

tracted, and may even be reduced to a comparatively small rounded or sub-

polygonal central tube, which is, in turn, surrounded by a thickened ring of

sclerenchyma, which usually shows distinct traces of its being composed of

successively-deposited concentric laminae. In the latter case there is still a

ring of sclerenchyma within the dark outer polygonal boundary ; but this

ring is of small thickness comparatively, and the central tube is wide and

open. The walls are thickened at short intervals by annular accretions of

growth, the portions of the tubes between them retaining their normal

diameter. These thickened portions are usually placed at corresponding

levels in all the corallites.

In many parts of tangential sections the corallites exliibit few features

that would satisfactorily separate them from similar sections of certain

Monticuliporidm, though they usually have exceptionally thick walls, and

often exhibit a dark ring a little within the true wall, and concentric with

the latter.

Longitudinal sections of the corallites show the periodical annular

thickenings of the tubes in a very instructive manner, and demonstrate that

these are really thickenings of the wall, projecting both externally and

internally—in fact, the longitudinal section of the wall has a regularly

moniliform appearance, owing to its successively traversing thickened and un-

thickened segments. Sections of this kind also show that there exist remoteO

and usually complete tabulm, which are generally placed at approximately

corresponding levels in all the corallites of a single colony.

Such being a general view of the corallum of Stenopora, we may now

consider some points of its structure in detail. The secondary deposit which

forms so conspicuous a feature in the tubes of most New South Wales and
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Queensland Stenoportc presents some interesting points of study. It is com-

posed of concentric zones of successively-deposited matter, and, wlien present,

regularly follows the outline of the corallite, which it assists in filling up.

This is seen to greatest advantage in S. crinita, and from the varying colours

of the lamince is best compared to the concentric structure of a nodule of

clay ironstone, which it much resembles.

In S. crinita, S. ovata, and S. tasmaniensis it completely follows the

outline of the tubes, but it is always much less marked in the last-named

species. In the two first-named the corallite wall is generally succeeded

by a zone of clear calcite, this by a ring of dark ferruginous deposit of greater

or less thickness, at times a mere ring, at others broadening into a zone
;
this

again by another layer of clear calcite, which may or may not completely fill

the visceral chamber. In the latter case its inner or free margin is ragged,

the centre being occupied by matrix, or a subsequent infiltration of carbonate

of lime (PI. VI, Pigs. 3 and 4). There are even degrees and variations in

this structure, for it sometimes happens that beyond the first dark ring the

whole chamber is filled with clear calcite, or this ring may expand into a

broad zone completely infilling the tube. In some few examples of S. ovata

the outline of the tubes is followed immediately by a pale-coloured ring of

sclerenchyma, of radiately fibrous structure. In vertical sections of /S', crmita

the moniliform walls are invested in a somewhat similar manner.

In /S', australis a modification of this secondary investment is seen.

It is never in contact with the polygonal wall for more than half or two-thirds

of its circumference, being separated from the remaining part of the tube by

a distinct and conspicuous interspace, which is filled in the fossil with trans-

parent calcite. Not only is this partial interspace between the inner ring and

the outer wall apparently always present, but it seems to be always situated

upon the same side of all the corallitcs in any particular section.^

It has already been mentioned that S. tasmaniensis exhibits this

filling of the tubes to a far less extent than the other species mentioned
;
and

it is a peculiar fact that in all the Tasmanian species examined by me® the

deposit is absent, but in the Indian forms of /S', ovata it is to some extent

developed.^ In the case of Stenopora australis the peculiar appearance there

' Nicholson & Etheridge, Junr., Ann. Mag. Nat. Hist., 1879, IV, p. 272; Ibid, 18SG, XVII, t. 3, t. 5.

^ With the exception of Stenopora informis.

^ Pal. Indic.a, Salt Range Fossils, 1886, Vol. I, Part 6, t. 110, f, Ic.
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present was accoimtecl for by Prof. H. A. Nicholson and the WriteP on the

supposition that the tal)ulce, in the first place, were perforate, and in the

second, incomplete. The facts, however, detailed above, and those to be given

later under the heading “ tabulse,” do not appear to bear out this opinion,

which, I think, must be abandoned. I can, after a further and more extensive

acquaintance with Stenopora, only arrive at the conclusion that this peculiar

investment, in spite of its extraordinary development, is principally of

inorganic origin, and is produced by a post-mortem deposition within the

cavities of the tubes, as indicated by its presence in some examples and not

in others.^

The proper wall in its unthickened state is exceedingly uniform in

appearance and thickness, and is usually visible as a dark line, so thin and

structureless as to render any subdivision between contiguous corallites

perfectly imperceptible, and thus resembling such Monticuliporoids as Moriti-

ciilipora (Diplotrypa) petrop)olitana. Pander, sp.^ This apj)earance is par-

ticularly characteristic of Tasmanian specimens, but in no Australian example

have I met with that peculiar disintegration into dots, resembling a string of

beads, figured by Waagen and Wentzel in the walls of the Indian variety of

S. ovata.'^ Nor has the slightest indication presented itself of such wall-

structure as characterises Moniiculipora (KeterotrypaJ ramosa, D’Orb.,^

wherein each visceral chamber is enclosed by a dark line or marginal ring,

usually circular or oval in outline, marking the original boundary of the tube,

and the interspaces between these dark lines filled in by selerenchyma of a

different texture and much lighter colour.

It has been suj)posed by Prof. II. A. Nicholson that in the Monticuli-

poridic each tube or corallitc theoretically possesses a perfectly independent

and completewall,* *^ that is, of two thin lamimc adpressed, each apj:)ertaining

to a separate corallite. Theoretically, no doubt, this view of the Monticuli-

poroid wall-structure is strictly accurate, but in Stenopora I have quite

failed to detect, by direct microscopic examination, except in S. crinita, any

bilaminar structure in its walls, as also did Messrs. Waagen & W’entzel.^

' Ann. Mag. Nat. Hist., 1886, XVII, p. 176.
^ As a further proof of this, I may mention that a specimen of S. crinita has recently come before me from

the Wollongong District, in which the corallites are almost completely destitute of secondary deposit. This is of

great importance, from the fact that Wollongong is amongst the localities which have yielded the best specimens
showing the secondary deposit.

’ Nicholson, Genus Monticulipora, &c., 1881, p. 37, f. lA.
* Pal. Indica, Salt Eange Fossils, 1886, Vol. I, Part 6, t. 110, f. Ic.

* Nicholson, toe. cit., p. 39, p. 37, f. 1 b.

® Nicholson, loc. cit., p. .36.
’’

Pal. Indica, Salt Range Fossils, 1886, Vol. I, Part 6, p. 863.
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If, tlierefore, wc dismiss such an arrangement of these important

structures, liow is it tliat on longitudinal fracture the exterior of the various

corallites has usually been supposed to he on view. According to the authors

just referred to, such is not the case, and they have advanced the following

ingenious explanation to account for it. Sj^eaking of the peripheral region

of a Monticuliporoid coral, they say that longitudinal severance always takes

place along the primordial wall, the latter adhering to one side of the fracture,

the secondary thickening retaining its connection with the other side of the

break. In the axial zone fracture takes place in the same manner, hut there

T)eing little or no secondary thickening the other side of the break exposes

“ the smooth internal cast of the adjoining individual.”^ Aiipearances pre-

sented by our Stenoporce seem to me exj)licahle only on this supposition.

The wall in freshly-fractured specimens appears as a thin pellicle-like

substance of light colour, and peels off as such. In S. crinita this peculiarity

is so marked that when combined with the stratified condition of the corallum

the corallites of a given growth-stage break off as individual disjointed hexa-

gons, octagons, or polygons, as the case may he. The presence of intermural

gemmation in Stenopora, almost exclusively, would lead us, to some extent, to

expect the exposure of the exterior of the corallites on fracture, and not, as

in Chcetetes, in which llssiparity exists, the interior. Prom these combined

causes, therefore, it is very difficult to account for the appearance of the

interior as in Stenopora, unless it he by the above hypothesis. A condition

of preservation which would appear to go far to hear out this view occurs in

S. crinita, in which the longitudinal surfaces of wdiat Waagen and "VYentzel

would call the internal casts of the tubes are invariably marked by the

impressions of downwardly-directed crescentic imbrications of microscopic

size. These, I believe, are the impressions of the superimposed conical layers

of sclercnchyma composing the moniliform annulations of the walls, left

after fracture, as explained by the authors above quoted.

The structure of thickened portions of the walls is identical, whether

the section betaken from the axial region, as in S. crinita,ov the peripheral zone

of another form, and the polygonal outline becomes lost. The ti'ansition

from the dark, hair-like proper wall (PL VII, Pigs. 2 and 3) to the mass of

sclerenchyma forming the thickened wall is always abrupt, hut the moment

this has taken place the structure becomes well exemplified, the sclereu-

chyma or concentric tibro-laminar deposit, probably representing the ohliquely-

cut edges of the superimposed layers of which the thickened annulations arc

* Ibid., p, 8G4.
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composed. The laminm, when visible, are invariably coneentric to each coral-

lite wall, bnt often do not extend to the centre of the interstice, in which

case a more or less nndefined narrow central space is left, common to the two

adjoining tnhes (PI. VII, Pig. 4). This is either apparently struetureless and

homogeneous, and free of the concentrie lines, or is occupied l)y the primordial

wall, which, in these cases, remains in the thickened wall of sclerenchyma as

a simple dark line (PI. VII, Pig. 3) . The median space, when structureless,

may he, generally speaking, narrow and contracted, or, as in certain Tasmanian

species, the frondesceiit condition of S. ovata for example, very wide. As

regards the superficial area of these structures there does not appear to he

any fixed rule. One or the other may occupy the whole microscopic field, or

there may he only very limited portions of it so taken up.

In longitudinal sections, whether of the axial or peripheral region, the

structure, as apart from the arrangement of the periodical moniliform

thickenings, is identical, and strictly follows the general plan of other

Monticuliporoids, as descril)ed by Prof. II. A. Nicholson^ in peripheral sections,

being a “ succession of superimposed conical layers of sclerenchyma, which

are deposited one above the other as the growing margin of the wall is

carried ujiwards.” Different appearances arc produced according to the

position in which a corallite is sectioned. If the section runs truly across

the centre of the corallite we simply have presented to us the thickened

lateral peripheries of the tuhc“ (PI. VI, Phgs. 7 and 8 ;
PL VII, Iffgs. 1 and

9) ;
hut if the section is taken contiguous to either the fore or aft Avail avc

then see, in addition, a deposit of sclerenchyma also of a fibro-laminar

structure^ (PL VII, Pig. 5), thrown into a series of folds, concaA^e doAvn-

Avards, and thus differing from the “ superimposed layers” described by Prof.

Kicholson. These diverse appearances are common in all good sections, and

may ho studied in the figures referred to heloAV. In one singular section

(PL VII, Pig. 6) the fusiform thickenings are hollow, with only the hounding

Avails preserved.

The chief modifications observed in the periodical thickenings of

Australian si^ecics are the folloAAdng :—In the axial region of S. crinita (PL

VI, Pig. 6), this being the only form in AAdiich axial swellings are developed

Avith anything like frequency, the latter are elliptical or fusiform in outline,

1 Genus Monticulipora, &c., 1881, p. 41.
^ Ann. Mag. Nat. Hist., 188G, XVIl, t. 3, f. 4 & 8 : Pal. Indica, Salt Range Fossils, 1886, A^ol. I, Part 6,

t. 110, f. Id.

3 Ann. Mag. Nat. Hist. 1886, XA"II, t. 3, f. 10 ;
Pal. Indica, Salt Range Fossils, 1886, Vol. I, Part 6, t. 110,

f. 3 d c£' e,
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small, often single, and at the same level over a considerahle extent of the

coralliim, and having the appearance, under a low iiowcr, of strings of widely-

separated semi-transparent heads. At times the wall, above or below, usnally

above, is to some extent thickened, and it may happen that at times several

swellings follow one another rapidly, hut without becoming confluent. In

/S'. ias})icmicnsis and S. ocata, when moniliform swellings do occur in their

axial regions, they are much on the same plan as the above. On examining

the peripheral region of the several species we fmd a much greater diversity

of structure existing. In S. ocata the annulations of the tubes, on the latter

passing from the axial to the peripheral zone, gradually lose their ellijd.ical

form and become oval-pyriform, approaching nearer to one another as the

surface of the coralliim is approached. Although becoming ultimately close

set and forming a continuous line, with great regularity, like a series of waves,

the swellings never thoroughly lose their pyriform outline, and, in con-

sequence, do not become confluent. The moniliform swellings of S. australis,

N. & E.,^ are similar, hut those of the axial region of this species and S.

Leichhardt

i

I am not acquainted with. Near the surface of the coralliim

many of the swellings in S. ovala are quite cyepiform (PI, VI, Eig. 8), and

appear to have their larger ends reversed. In 8. Leichhardti, N. & E.,^ the

swellings have quite lost the moniliform or annular outline, and have become

perfectly confluent, except just at the periphery of the coralliim, where the

characteristic form may still he recognised. The aspect usually presented in

sections of this species is that of a series of thickened walls, gradually

increasing in width upwards, with uniform margins, or at any rate only

widely serpentine. In 8. tasmauiensis the moniliform swellings are, when

single, generally elliptical, hut sometimes caepiform, hut, as a rule, the whole

peripheral line in this species becomes thickened into a dense mass of scleren-

chyiiia (El. VII, Eig. 9), hut in which the laminar structure is still visible.

Lastly, in 8. critiita the moniliform swellings appear, at the termination of

growth periods, to retain the same general character as in the axial region,

simply becoming closer together, but still possessing the same fusiform

appearance. One very characteristic feature, however, in these bodies is their

much more slender outline than in any of the others.

The interstitial surface of the coralliim and the angles between the

eorallites are more frequently than not occupied by small blunt spines which

project more or less above the general surface. These have been termed by

1 Aim. Mag. Nat. Hist., 18S6‘, XVII, t. 3, f. 6.

* Ami. Mag. Nat. Hist., 188G, XVII, t. 3, f. 8.
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Prof. NicliolsoiP “ spiiiiform corallites,” aucl by Messrs. Nicliolsoii and

Poord^ “ acantliopores. They are, apparently, the “ wandrolirchen ” of

DyhowskP, and the “ nendy-developed gems” of Messrs. TV^aagen and

WentzeP. I liave only had an opportunity of macroscopically examining two

Australian species, S. tasmanieiisis and S. ovafa. The characters of the

surface in the first will he found under its specific description, hut in S.

ovata the acanttiopores do not apjiear to have that marked spiniform appear-

ance so noticeable in the former species. This, however, may perhaps ho

due to imperfect preservation.

In sections of the characteristic Kew South Wales species, S. crlnila,

acanthopores are of variable occurrence. They appear in some specimens at

all the angles between the corallites, hut in other cases whole sections may he

examined without a single acanthopore being present, notwithstanding that

the walls of the corallites are thickened. In S. ovata the acanthopores arc

of large size, almost always at the angles, and very frequently on the inter-

stitial surface. In S. australis, acanthopores have not, so far, been observed

;

hut in S. Leichhardti they are irregularly scattered, as in S. ovata. On the

other hand, in S. tasmaniensis these bodies form one of the most characteristic

surface features of the species.

In a longitudinal section, say of S. ovata, the acanthopores appear as

fibrous strings in the walls of the corallites, and usually possess a similar

fibrous structure when thickening has taken place. In some cases, althougli

not often, the acanthopore tubes appear hollow, filled with clear calcite, and

the walls strong and determinate, but these need not in any way be con-

founded with young corallites. It is, however, in horizontal sections,

whether tangential or axial, that the structure of these bodies can be best

interpreted. In sections of an entire braneh, wherein both the vertical,

peripheral, and axial horizontal can be studied, the acanthopores are usually

visible in the latter, at the angles of the corallites, as dark bead-lilce spots,

probably representing, as suggested by Messrs. Waagen and Wentzel, their

initial stage. It is then easy to trace the relation of these bodies to the

fibrous strings, or hollow tubes, as the case may be, visible in the former

portion of the sections.

’ Genus Monticulipora, &c., 1881, p. 45.

* Ann. Mag. Nat. Hist., 1885, XVI, p. 497 [note).

^ Die Chaetetiden der Ostbaltisclien Silur-Formation, 1878, p. 9.

^ Pal. Indica, Salt Range Fossils, 1886, Vol. I, Part 6, p. 871.
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AYlien acantliopores are present in nntlnckened corallitc walls tlieir

position is usually at the angles between the corallites, hut I have before me
some remarkable instances both of New South Wales and Tasmanian

specimens in which they are plentifully distriljuted along the course of the

proper wall, without the latter showing the slightest trace of deposited

sclerenchyma. In this position the acanthoporcs are separated by intervals

of the wall, or are sufliciently close for their peripheries to he in contact.

AVlien in what may he termed their normal position, that is, at the angles of

the corallites, the acanthopores may appear either as dark spots, in the initial

stage, or as round masses of semi-transparent, fil)ro-concentric sclerenchyma.

Those met with on the nuthickened proper wall are also in this state, and

sometimes, in addition, as hollow bodies occupied by a clear sparry infilling.

On some highly-thickened walls the acanthopores are indicated as irregularly-

distributed small openings without distinctive features, such as now lie before

me in a Tasmanian *S'. oDctta, and the Queensland S. Leichliardti. In a very

instructive tangential section (PL YII, Pig. 8) of the last-named species,

taken slightly obliquely to the surface, the acanthoporcs appear as definite

tubes, Avith determinate Avails passing through the substance of the thickened

corallite walls.

The acanthopores, Avhen more fully developed, arc formed by similar

fibro-laminar sclerenchyma to the thickened corallite Awalls, deposited concen-

trically. They appear either as depressions Avith a perspective concavity, or

papillar eminences Avith a dark central spot. At times the thickened rod-like

mass seems to occupy the centre of an ill-defined triangular space (same as

visible in PI. VII, Pig. 3) in the angles of the corallites, but separated from

edge of the former by a minute infilling of matrix. The structure AAdthiii

the perspective concavity even differs, and may consist of a ring of matrix,

or even secondary deposit, folloAvcd by a mass of sclerenchyma, Avith a dark

central nucleus, or a Avacuity filled aa ith clear calcite. Another modification

observed consists in the perspective cavity filled Avith a clear sclerenchymous

deposit, itself bearing a dark spot, central or excontric. In the latter case

the clear ring is not continuous all round, but, like the secondary deposit in

the corallites of S. ans(rails, is deficient at some part of its course. A similar

instance has been figured by Messrs. Waagenand lYentzel in their GeinilzeUa,

crassa, Lonsd., sp.^ A feAV instances have presented themselves in Avhich

the acanthopores are situated quite on the margin of an interstice, and Avhen

* Pal. Indica, Salt Range Fossils, 1886, A’ol. I, Part 6, t. 114, f. Ic.
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in, this position appear small, and more or less aborted. The margins of

contiguous corallites, both in the imtliiclcened and thickened condition, arc

often rendered uneven by the projection of the acanthopores inwards. In

the first case they give to the wall a moniliform appearance, and in the

second they render the inner outline of the corallite irregular, or fluctuating,

and tend to still further obliterate any trace of the former polygonal outline

the particular corallite may have possessed. Again, a parallel case may be

seen in the figure of Geinitzella columnaris, ScliL, sp., given by Waagen and

WentzcT.

Messrs. Waagen and Wentzel have criticised" Prof. H. iV. Nicholson’s

view that the acanthopores throughout the Monticuliporidse are peculiarly

modified corallites.^ They regard them as newly-developed gerns,^ and remark

as follows :
—“ The figure quoted above shows us a number of these spiniform

corallites within the central portion of the colony as compact dark spots

without hollows in the middle. In the same figure, however, we see more

towards the peripheral region of the colony, just where the transition between

the central and peripheral regions takes place, these so-called spiniform coral-

lites opening out and transforming themselves into little tubes. These again

become more and more widened, and at last become corallites of the common

shape. Prom these observations it appears, beyond doubt, that a great part

of the so-called spiniform corallites are nothing but newly-developed gems.”

In the late edition of his “ Pabnontology,” Prof. Nicholson has replied'^

to this, and I cannot do better than quote his words—“ Waagen has expressed

the opinion that the ‘ acanthopores’ are only immature tubes, but this is con-

clusively shown to be erroneous by the fact that, while immature tubes can

be readily demonstrated in all specimens, the ‘ acanthopores’ are strictly

confined to particular species of Monticuliporoids, and are uniformly absent

in others. Moreover, they differ entirely in structure from the young tuljes,

and, unlike the corallites (whether young or old), they project above the

general surface of the colony in the form of spines. Again, when they are

limited in number, the acanthopores occupy definite positions as regards the

ordinary tubes of the colony ;
and, finally, in many forms the acantho-

pores are so numerous as to render the hypothesis that they are of the nature

^ Pal. Indica, Salt Range Fossils, 1886, Vol. I, Part 0, t. 112, f. 4.

* Pal. Indica, Salt Range Fossils, 1886, Vol. I, Part 6, p. 870.
“ Genus Monticulipora, &c., 1881, p. 46.
* i.e., young corallites.
^ A Manual of Palteontology, &c. Third Edition. By H. A. Xicholson and R. Lydekker, 1889, I, p. 349.
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of young corallites quite uiitenahle.” The strongest point in tins reply seems

to me to l)e tlie numerical preponderance of the acantliopores in some sections.

Granting, for the sake of argument, that the acantliopores are the initial

stages of new corallites—they would during growth towards maturity so

entirely crowd-out and distort the corallites, already on their way to senility,

as to leave traces of such an exceptional growth in some form or another.

Xo section of a Stenopora, which has come under my notice, has presented

any trace of such an inordinate growth of young corallites.

In transverse sections young tubes may he distinguished usually

nestling at the angles of the more mature corallites, similar in structure and

appearance, but usually triangular, quadrangular (oblong or rhomboid), or

pentagonal. They share with the older tubes the phenomena of thickened

walls, and the presence of a secondary deposit within them. Much more

rarely, young tubes appear as a portion of an older corallitc partitioned off by

a more or less direct line. In those sj>ecies in which periodic growth is

frequent and rapid, a large proportion of the newly-developed corallites do

not appear to reach maturity.

Heproduction in Stenopora takes place generally by intermural gem-

mation, at rare intervals by fission. The young corallites mentioned above,

in the first category, are the result of intermural gemmation, which consists

in a subdivision or splitting of the primary wall of one or more corallites,

and the gradual production therefrom of a similar tube. Young corallites

which appear in a horizontal section as partitioned off from an old one are

more probably the result ot fission. Eissiparity consists of a longitudinal and

internal subdivision of a mature corallite, resulting in the production of two,

at first within the space originally occupied by the one. Intermural gemma-

tion can be studied with advantage in sections, and longitudinally-fractured

examples of S. cr'mita, and S. ovaia, but more particularly the former

(El. V, Eig. 2)b Eissiparity has been observed in a few instances also in

S. crinita.

The walls of Stenopora arc imperforate, as the researches of Messrs.

"Waagen and Wentzel have conclusively shown. It will he remembered that

the late Prof, de Koninck^ was the earliest Avriter to describe perforated Avails

in Stenopora^, in a species he referred to S. ovata, Lonsdale, and, in consequence,

• This figure has by inadvertence been reversed, giving to the new interpolated tube the appearance of

proceeding downwards instead of upwards.
^ Foss. I’al. Nouv. Galles du Sud., 1877, Ft. 3, p. 150, t. 7, f. 5 & 5a.
3 De Koninck’s enlargement. Fig. 5a, certainly represents a Stenopora, but tlie determination of Fig. 5 is

very questionable. It bears a much closer resemblance to Trachypora Wilkinsoni, mihi.
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transferred the latter to Favosites. following him, Prof. H. A. Nicholson

and the AVriter most certainly observed pores in the coral named hy us S.

Jackii^, and believed them to exist in S. ovata, nobis (non Lonsdale). In our

later researches, however, embracing a review of all the Australian species,

our views with regard to the perforation of the walls in ^tenopora were much
modified, hut we were still perplexed hy the occasional appearance of rounded

apertures in longitudinal sections, both of S. ooata, Lonsdale, and S. australis,

nobis, which were probably of this nature. In consequence of this we ivrote

as follows :
—“ The marked resemblances between the Stenopora and certain

of the Monticuliporoids has led us to think that too great weight has, perhaps,

been attached hy De Koninck, as also hy ourselves, to the value of the

“ mural pores ” as a character of classificatory value. There can he no doubt

that the walls of the corallites in some (and probably in all) of the species of

Stoioporce are pierced hy irregular mural pores, and hence we have formerly

referred the genus to the Pavositidai. In all other points except this, the

species of Stenopora are, however, most nearly related to the Monticu-

liporoids. . .

It would certainly appear from the careful later researches of Messrs.

ATaagen and ATentzel that tlie j)res3ncc of pores in Stenopora, in the sense in

which they are generally em])loycd in the Pavositida3, cannot he upheld, and

both Prof. Nicholson^ and the ATriter are prepared to abandon these structures

as a distinguishing feature of the genus, leaving to future researches to

determine the occasional appearance of mural openings in the speeies men-

tioned above, and their regular occurrence in Stenopora Jack'll. An examina-

tion of the tine series of S. crinita in the Mining and Geological Aluseum has

convinced me that the walls of this species are also imj)erforate—in fact, it Avas

the thorough investigation I was able to give tliis sj)ecies that brought home

to me the general accuracy of Alessrs. Ai'aagen and ATentzel’s observations.

These authors explain the rouuded apertures observed by Prof. II. A.

Nicholson and the Arbiter liy supposing them to he, Avhen seen in longi-

tudinal sections, “ the transverse section of some of those protul:)crances

which have been called rudimentary septa in the Pavositidas or Cheetitidee.”

To this I cannot subscribe, never having seen the least trace of septal

spines, or other mural development resembling tliem, in any species of

' Ann. Mag. Nat. Hist., 1879, IV, pp. 270 and 275.

* Ann. Mag. Nat. Hist., 1880. XVII, p. 174.

3 Letter dated June 4th, 1888. (Also see Manna of Palieontology, 1889, I, p. 357.)
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Stenopora examined. As regards tlieir figure,^ to wliicli tliese observers refer

in contirmation of tlieir ojiinion, the openings there represented seem mncli

too irregularly distributed for septal spines, and do conform to the irregular

arrangement assumed by the supposed jiores in the species before mentioned.

Neither sejita nor pseudo-septa have revealed themselves in any section of

Stenopora examined by me.

Tabuhe in the Australian forms of Stenopora appear to follow two

well-established rules. In the axial region they are few in number, and

remote
; in the peripheral zone, cither numerous and close, or comparatively

absent. In Stenopora crinita one of these terms is hardly applicable, for we
are not acquainted with a peripheral region in this species, in the same sense

as in the others, but should rather s])eak of an axial region and periodic

growth stage. In the former tabulae are certainly remote, but arc jilaced at

the same level in contiguous tubes, corresponding to the distant fusiform

thickenings and accompanying constrictions. At the termination of the

latter the tabulae increase greatly in number, corresponding to the more

fre(pient thickenings
; and probably, could we obtain a perfect example, it

would be found that tabulae occurred at all of these points in S. crinita.

In Stenopora ovata^ S. tasmaniensis, and S. australis the tabulae of

the axial region follow the structure described in S. crinita, except that they

are usually single and scattered. In S. LeichharcUi, I am not acquainted

with axial tabulae, and only in the peripheral zone in the figure given by

Prof. Nicholson and the Writer.” It is clear that tabulae are very rare in this

species, but whether structurally so, or from its peculiar state of preserva-

tion, I am not in a position to say. In the latter portion of the corallum in

S. ovata, and probably also in that of S. australis, the tabulae occur in such

well-preserved examjfies as the Tasmanian specimens, frequently at the

points of constriction, and on the same level with one another. But in the

case of the former species caution must be exercised so as not to confound

the true tabulm with the foldings of sclereucliyma previously mentioned,

which occur in the corallites of this species. Lastly, in S. tasmaniensis, the

massively-thickened condition of the peripheral layer of the corallum renders

a view of the tabulae almost impossible. It is, however, probable that they

arc closely packed together.

^ Pal. Indica, Salt Piange Fossils, 1886, Vol. I, Pt. 0, t. Ill, f. Ic.

- Ann. Mag. Nat. Hist., 18SC XVII, t. 3, f. 8.



47

The tahiihe of the Australian species appear to me to he undoiiljteclly

complete, and their concavity is downwards. I have never seen an instance

of a perforated tabula in the proper sense of the word, and I believed that

the supposed incomplete tahuloe seen liy Prof. Nicholson and the Writer in

S. australis^ are capable of explanation, by regarding the secondary infilling

of the tubes in this and other species as of post-mortem origin, or, at any

rate, accumulated under exceptional circumstances. Under the speciiic

description of S. iasmaniensis it will be explained that the final closure of

the mouths of the corallites cannot he explained in the sense of perforated

tahulre. The misconception which may arise in connection with the closure

of tubes by the zooids at the final period of growth is well exj)lained by a

study of the tube infillings of Stenopora crinita (PI. Ill, Pig. G
;

PI. VI,

Pig. 3) . Many of the tubes would, on a superficial examination, he pronounced

as so closed, hut the structure here exhibited arises from a regular concentric

deposit of mammillated or concentrically-laminated carbonate of lime, with

the edges of the layers cut across. A longitudinal view of the deposit in the

corallites of the same species further explains its phenomenon (PI. VII, Pig. I.)

In the article last referred to we pointed out how these supposed

perforated tabulae differed from the undoubted structures of this nature in

Stenopora Hoiosei, Nidi., in which tlie tabulae are very numerous, bearing

central apertures quite apparent in long sections. It is probably for a

similar coral that Mr. John Young^ has proposed the generic name of

Tahullpora, but, excepting the structure of its tabulae, it agrees in every

way with that of Stenopora. "We have already explained'^ that “if no

other species of Stenopora possessed perforated tabulae there would be

ground for accepting Tahullpora as a suli-genus of Stenopora, or, perhaps,

as a distinct genus.” The view here adopted of the tube infillings of

iS. australis, and the final closure of the mouth in S. tasnianlensls, will

remove the doulits hitherto existing as to the validity of Tahullpora,

which must be restored to its place as a distinct and separate genus.

The nearest allies of the genus Stenopora are Gelnltzella, and the

above-mentioned Tahullpora. The distinction between the first and the last

of these genera has just been indicated. That between Gelnltzella and

Stenopora appears to me to rest on a very slender basis, and to require further

' Ann. Mag. Nat. Hist., 1886, XVII, p. 176.

- Ann. Mag. Nat. Hist., 1883, XII, p. 154.

^ Ann. Mag. Nat. Hist., 1886, XVII, p. 177.

llct 50—91 H
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investigation. Messrs. Waagcn and Wentzel, the descril^ers of tlic genus\

appear to rely for the separation of it hy the absence of “ the strong periodical

thickenings of the walls of the corallites, so very conspicuous in Stenopora,”

and l)y “ transverse wrinkles which are chiefly conspicuous on the internal

casts.” If I correctly understand these authors, this separation seems to me
a very artificial one, and for two simple reasons :—1st. Periodical thickenings

are absent in at least one presumed species of Stenopora, viz., S. Leiclihardli,

so far as we at present know its structure, the formation of the walls in this

particular coinciding completely with that of their Geinitzclla
;
they arc

confluent in the peripheral region of S. tasmaniensis, and frequently approach

this condition in S. ovata. 2nd. A transverse wrinkling is present on the

internal surface of most species of Stenopora, and has been referred to more

than once in preceding pages
;
and, unless I wholly misunderstand Messrs.

Waagen and Wentzel’s meaning, it is conspicuous in their own figures of

Stenopora.

"With regard to the range of the genus in time and space, if wo
(diminate S. Ilowsel as referable to TahuUpora, and accept Geinitzelta,

Stenopora is found only in Australia, Tasmania, and India. On the other

hand, hy retaining the first-named species in the genus, the range of the

latter is extended to the Carboniferous rocks of Great Britaiii
; and if

Geinitzella cannot he satisfactorily separated from Stenopora, then its appear-

ance in the Russian Permian rocks is assured. If Geinitzella be considered

distinct, the geographical range cannot he extended to Europe. In the two

first-named countries it is restricted to the Marine Series of the Permo-

Carboniferous, whilst in India Stenopora is characteristic of the Productus-

Limestones of the Salt Range Series. Geinitzella is confined to the latter

horizon and the Permian. Whichever of the above views be ultimately

adopted, Stenopora must he regarded as a genus having strong Permian

affinities, and is one of those organisms relied on for establishing the

close relation believed to exist between that formation and the uppermost

Paltcozoic marine beds of Eastern Australia and Tasmania.

Some confusion appears to exist in connection with the species believed

to exist in New South Wales. I am acquainted with three which have been

described hy former Writers

—

S. ovata, S. tasmaniensis, and S. erinita—hut I

have failed to identify Stenopora graeilis, P)ana.“ Prof. I)e Koninek described

* ]’al. Indica, Salt Range Fossils, 1880, vol. I, Part 0, p. 880.

^ Chcetefes, Wilkes’ U. S. Explor. Exped., 1849, Vol. X, Geology, p. 712, Atlas, t. 11, f. 10.
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a branclimg coral from Glen William and Burragood, wliicli he referred to

S. ovata, hut the presence of pores induced him to place it in Fcivosites}

This has already been explained, and will he referred to again later.

It is possible, and even proljable, that all the species which have been

described from Australasia do not represent separate and distinct organisms

—

I am inclined to think they do not—l)ut this much is certain, they do represent

different conditions, which, so far as the specimens themselves are concerned,

seem permanent within certain circumscribed areas, and, therefore, for all

reasonable purposes, such specimens may be considered distinct, until actual

demonstration shall prove the identity of any one with another. Bor instance,

Stenopora ovata, Lonsdale, and S. australis, N. & E., are, to all intents and

purposes, identical in general characters, but the former is known to possess

acanthopores, the latter not
;

the peculiarity in this case being that no

specimen of S. atistrails, so far examined from the Bowen Biver Coal-field,

the only locality known for this coral, has been observed to possess acantho-

pores—yet, in the mind of the Writer, the two “ species” seem to bo one.

Australian type—Stenopora crinita, Lonsdale.

Stenopora crinita, Lonsdale.

PL II
;

PI. Ill
;
PL IV, Pig. 2 ;

PI. V, Pigs. 1-4.
;
PL VI, Pigs. 3-U

;

PL VII, Pig. 1 and ? Pig. 2.

Stenopora crinita, Lonsdale in Strzelecki, Pliys. Descrip. N. S. Wales, &c., 1845, pp. 91 and

265, t. 8, f. 5 and 5«.

Stenopora erinita, M‘Coy, Ann. Mag. Nat. Hist., 1847, XX, p. 226.

Chcetetes crinitus, Dana in Wilkes’ D. S. Explor. Exped., 1849, X, (Geology), p. 711, Atlas,

t. 11, f. 7.

Stenopora erinita, NicLolson & Etheridge, Junr., Ann. Mag. Nat. Hist., 1886, XVII,

p. 182, t. 4, f. 1-5, p. 183, £. 2.

Stenopora crinita, Johnston, Geol. Tasmania, 1888, t. 21, f. 1, la. (Copied from Lonsdale.)

Sp. Char .—Corallum massive, globose or hemispherical, sometimes

becoming gibbously lobate, with an undulating mammillated surface, com-

posed of long corallites which radiate outwards gently towards the surface,

and when seen in fractured sections jn’esent a plumose appearance, whicfi is

' Pal. Foss, Nouv. Galles du Sud., 1877, Part 3, p. 156.
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only broken by tlie series of strata into wliicli the corallimi is horizontally

sjilit np. In the axial region the corallites are basaltiform, but in the peri-

pheral area more or less polygonal, or siibpolygonal
;
in the former with occa-

sional constrictions at long intervals, and in both transversely undulated

with narrow periodic thickenings, as they aiiproach each final period of

growth. Average diameter of the corallites about half a millimeter.

Periodical thickenings of the walls are narrow, ring-like annulations, com-

paratively wide apart, and separated by unthickened internodcs, giving to

longitudinal sections of the wall a characteristically moniliform aspect ; but

they appear to be most abundant and closer in the outer or peripheral zone.

Acanthopores, as a rule, only developed in the thickened portions of the

walls, usually at the angles of junction of the corallites, but occasionally in

other parts of the former. Tabulse very sparsely developed in the axial

region, but comparatively numerous in the peripheral region, corresponding

in general with the thickened annulations
;
they are complete and imper-

forate, and concave in a contrary direction to the growth of the corallites.

Surface undulating, bearing monticules.

Ohs .—The type specimen of this sj^ecies is a mass about four inches

and a half in length, composed of long basaltiform corallites, with a very

gentle outward inclination, and evidently taken from the axial of a

very large corallum. This specimen is now in the Geological Department of

the Natural History Branch of the British Museum.

The corallum of Stenopora crlniia at times undoubtedly attained to a

very large size
;
large masses, to the naked eye, having a wonderful resem-

blanee to the large Chcuteles radians, Pischer, of the Bussian Carboniferous

Limestone. Dana mentions^ a specimen of S. crinita six inches in diameter.

A similar one to this is in the Collection, and another five inches in diameter.

The corallum is invariably large, forming hemispherical, globose, massively

tabular expansions, with an undulating surface, at times rising into lobate

extensions, and almost becoming digito-palmate, but, so far as known, never

ramose. Irregularities in growth sometimes occur, but the coral a2)pears to

have jiossessed a great facility for recovering the direction of its growth.

The corallites are sometimes deflected from their course, immediately above a

j^eriodical cessation of activity, rejiresented by the moniliform constrictions
;

but the original line or direction of growth is almost always recovered.

Wilkes’ U. S. Explor. Exped,, 1849, Vol. X, Geology, p. 711.
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The surface of a corallum, representing its absolutely final period of

growth, has not been observed, but the outline was certainly undulating, and

was in all probability covered Avitb “ monticules.” The present surface (PL

II, Pig. 1) of a fine radiating mass most distinctly shows these (PL 5, Pig.l),

and it is not improbable that this character led Prof. P. M‘Coy to describe S.

crinita as with a “ mammillated surface like that of the Ceriopora verrucosa

Goldf.).”')

The monticules measure, as a rule, about two lines in diameter, and arc

separated from one another by the same distance, or even three lines. The

corallitcs composing them do not appear to materially differ from the others

in size. It may be that the groups of corallites of smaller size, described by

Prof. Nicholson and the Writer as seen at tolerably regular intervals in

sections, may be those corresponding to the monticules at the surface.

The growth of the corallum was periodic, even from its youngest

stages (PL III, Pig. 1). Indeed, this appears to be a cbaracter incidental to

the whole group of Stenoporce, but is particularly characteristic of this

species. The entire corallnm is stratified in layers of very regular thickness

(PL II, Pigs. 1 and 2), a feature excellently shown in Lonsdale’s original

figure,^ and referred to by Dana in tbe following words :
—“ They ” (i. e., the

corallites) “ separate rather easily, and are singularly regular in form, with

few constrictions from irregular growth, and these commonly very slight, and

in concentric lines, which sometimes give a specimen the appearance of being

made of successive tiers of columns.”^

The strata in S. crinita vary from three to ton millimetres in height,

and so marked a feature is this stratification that, unless great care be taken,

specimens in the slightest degree weathered break up along these planes.

It is possible in certain states of preservation to peel off the strata, corallite

by corallite, leaving an entirely new surface exposed after eaeh operation.

Stenopora crinita was, in all probability, attached by the whole of the base

(PL III, Pigs, land 2), that is to say, the objectwhich any individual particularly

favoured was entirely coated or surrounded by it. The specimen represented

in PL III, Pig. 1, has selected a Strehlopteria, and has spread out from that

in a concentrically circular manner. Stratum upon stratum, until a base has

been produced differing little in general a
2
)pearance from some Pavositoid

corals. Other s}:)eclinens in the Colleetion have attached themselves to

univalve shells, and completely invested them.

^ Ann. Mag. Nat. Hist., 1847, XX, p. 22C.
* Strzelecki's Pliys. Descrip. N. S. Wales, &c., 184.'), t. 8, f. 5.

3 Wilkes’ U. S. E.xplor. Exped., 1849, Vol. X (Geology), p. 711.
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The average diameter of the corallites is about half a millimetre ;
they

are polygonal in the peripheral region, basaltiform in the axial portion, and

possibly not in close contact thronghont. The external aspect of the corallites

in fractured specimens is very characteristic. The first point to strike the

eye is the basaltiform outline, with the gradual appearance of crennlations,

or moniliform swellings, as the upper surface of each successive stratum or

colony is approached (PI. II, Pigs. 1 and 2) . This applies to the tubes whether

in the peripheral or axial region, it being a mistake to suppose that these are

confined in a greater degree to the former area. In the axial region,

however, the annulations are not seen in the central portion of an internode,

hut only at the final period of growth, hut generally when the internodcs

arc long the annulations are single, as originally figured by Lonsdale, or at

the most two or three. At the terminal stage in each colony, like those in

the peri|^heral area, they become closely contiguous, and are specially

numerous when the strata are short. In PL V, Pig. 3, are represented two

corallites, viewed from the interior, in which the thickened ring, giving rise

to a moniliform expansion, is plainly visible.

The primordial wall, or test, must have been very thin, shelling off in

our fractured specimens as a thin pellicle.

As already explained in the generic description, the tubes do not

appear to have been in absolute contact throughout, hut a very thin space

seems to exist between them. In PI. V, Pig. I, this is illustrated, the black

central infilling between contiguous corallites being the separating medium,

hounded by the lighter-coloured walls of the tubes, and the cavities of the

latter again filled with darker matrix.

Xo better illustration of the variability in the thickness of the walls

in Stenopora can he afforded than in the structure of the present species.

Here the width of the walls varies according as the plane of the section

corresponds with the thickened nodes, or traverses the unthickened inter-

nodes. In PL VI, Pig. 4, the abrupt passage from one to the other is clearly

shown, hut in many specimens the entire absence of nodes is a marked

feature. In the majority of examples of S. criuita the thin proper walls of

the corallites are usually liued by a continuous investment of calcareous

substance, in this particular instance brown, of variable hut usually consider-

able thickness. This investment is so invariably present, is so constant within
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certain limits in its thickness, and so exceedingly regular in its development

that it possesses every feature presented hy the layer of secondary sclcren-

chyma which is deposited on the inside of the proper wall of Fcichjpora^

Laceripora, and other similar corals.

This secondary deposit is invariably similar in every corallite of an

individual speeimen, l)oth in charaeter and amount. In one specimen it may
he of considerable width, and very dark in colour ;

in another narrow and

jiale, hut there is no commingling of the two kinds. The smallest intercalated

tubes follow the same rule. It is carried to the greatest extent, throughout

the suite of specimens examined hy me, in one from Singleton, Avherein the

tubes are all hut choked up hy it, leaving only the smallest particle of clear

crystalline calcite in the centre. The investing nature of this deposit cannot

he better studied than in transverse sections (PI. Ill, Pig. 6), Avhcn it

appears as a vertical crust completely lining the proper walls of eacli corallite.

When S. crinita is devoid of this secondary deposit, the tube walls are very

uniform in appearance, clear and distinct, forming a remarkably regular and

constant network. Touching the nature of this deposit, the following is the

conclusion of Prof . Nicholson and the Writer:—“ This curious investment, in

sj)ite of its extraordinarily regular development, is of inorganic origin, and is

produced hy a post-mortem deposition of carbonate of lime within the

cavities of the tubes. We have been led to this conclusion principally hy

twm considerations. In the first place, Ave found that in one specimen of

S. crinita, as ahoAm described, this secondary lining of the tubes had no

existence at all. In the second place, Ave found that in another specimen of

the same species this singular brown lining w*as present, l)ut Avas irregnlar in

its development, terminating in a ragged free edge wdiere it surrounded the

Ausceral chamber.” ^ In PI. Ill, Pig. 6, this infilling investment is exceedingly

Avell showm from a calcareous and naturally-Aveathcred specimen. On the

upper left and towards the lower centre of the figure four corallites Avill ])e

noticeable as nearly completely closed.

Well-marked acanthopores are at times placed at the angles of junc-

tion of the corallites, but their presence is by no means regular. They are

sometimes minute, but at other times large, circular, thick-Availed, and showing

a distinct lumen. In the tyj)e specimen in London they are plainly visible

in all the sections made, but in a number of the specimens contained in our

Collection their presence is uncertain, although at times they can be detected.

1 Ann. Mag. Nat. Hist., 1886, XVII, p. 184.
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In some specimens, here anti there, at tolerably regular intervals, may he

observed groups of comparatively small-sized corallites, Avith thicker walls and

larger acanthopores. An explanation of this has already been offered on a

jn-evious page.

The presence of tabulm is an equally variable feature with the

acanthopores in S. crinita. They are developed from the nodal points, some-

times very few, or none, being present in one set of tubes, whilst, on the other

hand, they may be developed from almost every successive pair of nodal points

in another series. Purthermore, the tabulic aiipcar to bo complete (PI. VI,

Pig. 6, PI. VII, Pig. 1.)

The chief specific points which may be employed for the determination

of Stenopora erinita are—1. Its massive rounded and lobato outline
;

2. The

highly stratified mode of groAvth, Avhether in the axial or peripheral regions

;

3. The jiresence of long internodes between the moniliform swellings, as

compared with those of other species ; 4. Complete and imperforate tabulre

;

5. Presence of monticules
; 6. Acanthopores, when present, develoj)ed at the

angles of the corallites, rarely elsewhere.

Some doubt has hitherto existed in the minds both of Prof. H. A.

Nicholson and the WriteP regarding the specific value of Stenopora informis^

Lonsdale." Only tAvo specimens are known to me, AAdiich can, AAdth any

jAossible certainty, be referred to this coral—the type in the British Museum,

London; the other a very beautiful fragment from near Hobart, Tasmania,

2
)resentcd by Mr. John JVaterhouse, M.A. The moi^iliform annulations are

so strongly marked, as close set rings placed hwariably at corresponding levels

throughout the corallum, added to the fact that a marked difference exists in

the size of the corallites—one-third millimetre in the case of S. informis, and

one-half millimetre in S. erinita—that it is still necessary, in the absence of

further details, to retain the .species separate. The height of the Tasmanian

specimen referred to is one inch, and throughout this extent the sAvellings are

croAvded together Avith the greatest compactness, but still retaining their

perfect outline and shape. They arc much more distinct and regular than

those of S. erinita, and throughout the specimen do not show any of the

comparatively long internodes of that species. Is it j)ossible that Ave have

here the final period of growth of S. erinita ?

' Ann. M.ag. Nat. Hist., 1886, XVII, p. 181.

2 Strzelecki’s Fhys. Descrip. N. .S. AA^ales, &c., 184j, t. 8, f. 4 & 4a,



Localit)/ and Horizon .—Hunter E-iver Eailway Bridge, Singleton, Co.

Durham (Messrs. T. W. H. David, B.A., and S. Dodds)-, Bow-wow, Mount
\incent, Co. Northumberland (T. TF. E. David, B.A .) ;

Shoalhaven, Co. St.

Vincent (C. Cullen)
;
Creek half-a-mile south-west of Dapto, Co. Camden

(C. Cullen)
;
Ptailway cutting under "Wollongong Boad, Wollongong, Co.

Camden (S. Alexander ) ; Coast, about one mile south of Jerringong, near

Kiama, Co. Camden (H. C. JVhiltle) :

—

Upper Marine Series.

Stenopora ovata, Lonsdale}

PI. V, Figs. 5 and 6 ;
PI. VI, Figs. 7 and 8 ;

PI. VII, Figs. 3-G.

hteno^ora ovata, Lonsdale, in Darwin’s Geol. Obs. Vole. Islands, 1814, p. 1G3.

Stenopara ovata, Lonsdale, in Strzelecki’s Pliys. Descrip. N. S. Wales, Ae., 1815, p. 2G3,

t. 8, f. 3-3J.

Stenopora ovata, M‘Coy, Ann. Mag. Nat. Hist., 1817, XX, p. 22G.

Cluetetes ovata, Dana, in AVilkes’ U. 8. Explor. Exped., 1819, A"ol. X, Geology, p. 712,

Atlas, t. 11, f. 9, 9« ^ J

Stenopora tasmaniensis, Nicholson, Tab. Corals, Pal. Period, 1879, p. 281, f. 3 A & B.

Stenopora ovata, Nicholson and Etheridge, Junr., Ann. Mag. Nat. Hist., 1S8G, XAHI, p. 173,

t. 3, f. 1-1.

P Stenopjora ovata, AVaagen and AVentzel, Pal. Indiea, Salt Eange Fossils, 188G, A^ol. I,

Pt. G, p. 888, Atlas, t. 110, f. 1-3.

Stenopora ovata, Johnston, Geol. Tasmania, 1888, t. 21, f. 1, In. (Copied from Lonsdale.)

Sp. Char .—Corallum large, ramose, spreading dicliotomously

;

branches cylindrical or sub-compressed, from a quarter to one inch in

diameter, decreasing in size but little towards their apices ; stratification

usually visible only in the peripheral zone. Corallites polygonal in the

axial region, becoming cylindrical in the peripheral area, the angle of de-

flection being sharply marked, at times almost becoming a right angle

;

viewed transversely the corallites are long-oval, rounded, or suh-polygonal,

from one-third to half a millimetre in diameter. Periodical annulations

alDsent in the axial region
;
numerous, close-set, and sub-pyriform in the

outer zone, but when this zone is mueh extended becoming confluent.

* By Count P. de Strzelecki, S. crinita was recorded from Illawarra, in limestone (Phys. Descrip., X. S.

Wales, 1849, p. 91) ; by Prof. F. M‘Coy from Wollongong, in sandstone, Darlington, in sandstone, and Black
Head, Illawarra, in calcareous beds (Ann. Mag. Nat. Hist., 1847, XX, p. 226); and by Prof. J. D. Dana, at

Wollongong Point, Illawarra (Wilkes’ U. S. Explor. Exped., Vol. X, 1849, Geology, p. 711).
* Non Stenoj)ora ovata, Nicholson and Etheridge, Junr., Ann. Mag. Nat. Hist., 1879, IV, p. 274.
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Primordial wall distinct, delicate, sometimes becoming thickened. Acantlio-

jiores nsnally developed at the angles of
j
miction of the corallites, and when

so few in number, of largo size, and forming blunt spines at the surface
;
at

times greatly develoj>ed in the thickened portions of the walls, when their

situation is variable. Tabnhc complete, few, and remote, in the axial region

;

becoming closer in the peripheral zone.

Ohs .—The type specimen of S. ovata, like that of S. crinita, is pre-

served in the Geological Department of tlie British Museum—that is to say,

the sjiecimen which must be regarded as the type—for the original coral on

which Lonsdale founded the name, and collected hy the late Dr. Charles

Darwin, has lieon lost in the passage of time—is retained therein, and is that

figured by Lonsdale in Strzelecki’s work.

The corallum is dichotomoiisly branched, and must have attained

some size, as the type measures four inches in length, and is clearly only a

portion of a mucb larger example. Individual Ijranches retain their size

throughout, very little diminution in diameter taking place towards their

apices, and thus giving to the corallum a marked and probably specific

appearance. Branches have been observed as small as a quarter of an incli,

and as large as an inch in diameter, Avith the apices blunt and rounded, but

examples Avith the axial region removed, leaving a hollow cylinder represented

by tlie peripheral zone, have not come under notice, except from Tasmania.

As might bo expected from its mode of groAvth, stratification, as a

rule, does not take place in the axial region, nor to any extent in the

outer zone, in our New South Wales siAecimens until the periphery is

approached. The figured type does, it is perfectly true, as in all Tasmanian

examples I liaAm seen, shoAV such demarcation in layers in the central zone.

Nothing is knoAvn of the mode of attachment in this species, but

judging from analogy, the base Avill jn-obably be found to be encrusting rather

than enveloping.

The persistent manner in Avhich the matrix invariably adheres has

rendered it almost impossible to ol)serve the surface characters at a final

period of groAvtli. On one coral from Singleton, hoAvever, the mouths of tlie

corallites are either round or polygonal, and the cell Avails rather more

thickened than Avhen seen in transAmrse sections of the 2>eripheral region.

Neither monticules, nor clusters of smaller cells, have been noticed. The

interstitial, or inter-calicular surface, is always large in this species.
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The corallites, after their divergence from the axial region, lose much
of their polygonal form, and become to some extent cylindrical. The

joreservation of the proper wall and line of demarcation between the corallites

varies much according to preservation, but, as a rule, they can he satisfactorily

made out. In an exceptionally good section of this species may he seen the

primordial wall, the secondary organic tliickening, and the inorganic invest-

ment (PL VII, Pig. 3). There is hut little difference in a transverse axial

section between this species and S. crinifa, excepting in the size of the

coralhtos ; there is the same form, same condition of the walls, and the same

secondary inorganic deposition around the walls. In a transverse section of

the peripheral region the periodical thickenings succeed one another more

rapidly in succession, and they are more strictly moniliform, or even pyriform,

than in S. cr'mita. It is, however, in a longitudinal axial section that the

greatest differences are observable, the corallites of S. ovata so far examined

by me being here entirely destitute of constrictions or swellings, and are

practically non-tabulate also. The moniliform swellings of the walls vary to

some extent from being moderately distant^ to a rapid succession of one

another, and they are at times semi-confluent, more especially in Tasmanian

examples, but in such cases do not entwely lose their moniliform outline, as

in the case with S. temnemiensis.

In PL VII, Pigs. 2 and 3, the insensible manner in which the original

wall passes into a thickened portion, and l:)ecomes lost, is excellently shown,

but now and then it can be equally distinctly traced in the latter.

In position and structure the acanthoporcs (PL VII, Pigs. 2 and 4)

arc very similar to those of S. crinita, and when present usually occupy the

angles between contiguous cells ; but at times, especially in Tasmanian

examples, are scattered on the intermediate boundary walls rather thickly,

although never clustered there as in S. tasmaniensis. They are circular,

very strongly-developed and with thickened walls, and a distinct lumen.

In a very interesting section (PL VII, Pig. 3), from a Singleton specimen,

there is an instance of the development of acanthoporcs in thickened and

unthickened walls, side by side ; and, lastly, the central aperture usually

occupies a very large part of the diameter. They have a general papillose

appearance, the walls being concentric-laminar in structure. In vertical

sections the acanthopores appear as rods running in the corallite walls, and in

this species are very persistent.

' Ann. Mag. Nat. Hist., 1886, XVII t. .3, f. 2.
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The tahulcc arc complete, making their appearance soon after

deflection of the tubes from the axial region, and gradually increasing

in number and contiguity to one another as the surface is approached.

The chief jDoints for specific determination arc—1. The dichotomous

method of branching
;

2. The almost invariable presence of a large acantho-

pore at most of the angles of junction of the corallitcs, a character specially

dwelt on by Lonsdale,^ who mentions that there is only one “ relatively large

tubercle ” in the “ interspaces between four mouths 3. The absence of

tahulm in the axial region.

Amongst the synonyms of Sfenopora ovaia generally given by authors

is the Favoslles ovata, De Kouinck." The fossil there described as possessing

pores cannot he accepted as a Stenopora, and as regards the figures there

must he an error. De Koninck’s Tig. 5 of the plate cited heloAV represents

corallites at least twice too large for those of /S', ovaia, hut, on the other

hand. Dig. 5^r, said to he an enlargement of the former, distinctly shows

moniliform expansions of the walls, after the manner of that species. Dig. 5,

on the contrary, has far more the appearance of Tracliypora Willdnsoni,

mihi, and the presence of pores will then he quite in accord with the structure

of the latter
;

at the same time, the walls of the corallites arc not annulated.

As so much doubt, therefore, surrounds the identity of this fossil, I have not

included it in the synonomy of Stenopora ovata.

In the beautiful figures of this species given by ^Messrs. Waagen and

Wentzel the moniliform anuulatious arc in places confluent. As previously

stated, I have not observed this in any New South Wales, although it is

apparent in Tasmanian examples
;
hut, otherwise, the Indian form appears to

coincide with that from our rocks.

A re-examination of the form called by Prof. Nicholson and the

Writer S. Lelclihardti^ has shaken the Writer’s faith in the distinctness of

this as a species, and it may liave to l)c referred to S. ovata. The chief

point of difference relied on for their separation was the greater prevalence of

acanthopores and their larger size in the former species, the long fusiform,

and at times almost confluent periodical thickenings, and the very simple

tuhe-like nature of the acanthoj)ores. The examination of additional material

1 Strzelecki’s Phys. Descrip. N. S. Wales, &c.
, 1845, p. 2G4.

- Foss. Pal. Nouv. Galles ilu Sud, 1877, p. 156, Pt. Ill, t. 7, f. 5, 5\

^ Ann. Mag. Nat. Hist., 1586, XVII, p. 179. t. 3, f. 7 and 8.
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of the latter species, especially from Tasmania, received through the courtesy

of Mr. H. M. Johnston, P.L.S., seems to indicate that the fossils known

under these names should he united. Anticipating other specimens of S.

Leichliardti from Queensland for examination, this step is deferred pending

such.

In our paper^ “On the Tasmanian and Australian Species of the Genus

Stenopora” Prof. H. A. Nicholson and the Mritcr referred to Tasmanian

StcnoporcD having the general characters of S. ovata and S. tasmaniensis, hut

with a compressed corallum, the corallites radiating from both sides of a

central plane. Mr. 11. M. Johnston has forwarded me similar specimens from

Porter’s Bay, near Hohart, and IMaria Island, respectively. That from the

latter locality, and one example from the former, are certainly frondescent,

i.e., forming flattened tabular expansions of irregular form, as the specimens

now lie on the surface of the matrix. Certain of the remainder from Porter’s

Bay exhibit the true characters of S. ovata, although a good deal compressed,

but it is clear that they are simply compressed stems. On the other hand, a

larger specimen resembling the latter in its general features may have a

frondescent corallum, but its present exposure from the surrounding matrix is

not sufficient to enable me to form a decided opinion. lYe may, therefore,

conclude, tentatively, that there is the possiliility of both S. ovata and S.

tasmaniensis possessing an allied species in which the microscopic structure

is very similar, but with a frondescent corallum. This point only future

research can decide. Had it not been for corallites opening on both sides of

a central plane, without definite signs of compression, I should have suggested

the possibility of this being the base of attachment of S. ovata, but of course

that one fact is fatal to such an idea, on the supposition of the base being

encrusting. I am under the impression that the form resembling S.

tasmaniensis will require to be separated from that species, and should

investigations, now in progress on the structure of the Tasmanian Stenoporce,

confirm this supposition, I shall have much pleasure in calling it Stenopora

JoUnstoni.

This fossil, of course, brings forward the important question of how

far outward form can be depended on for specific determination. To a certain

extent there is no doubt it can—thus, the growth of 8. crinita is in itself

distinctive, as between it and other species, except 8. informis, if this be a

* Ann. Mag. Nat. Hist., 1886, XVII, pp. 175 & 179.
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species. The ramose characters of S. australis, S. ovata, and S, Leichhardti

are sufficiently marked to distinguish them from S. tasmaniensis, whilst the

frondescent condition of the fossil above referred to, from Tasmania, is unlike

any of the other Australian Stenoporce.

Locality^ and Horizon.—Hunter Hiver Railway Bridge, Singleton, Co.

Durham [T. TF. Jd. David, D.A.)
;
Maitland Vale, near West Maitland, Co.

Durham (7^. Jf . Thompson, Jil.D,'):—Upper Marine Series.

Stenopora tasmaniensis, Lonsdale\

PI. IV, Figs. 3 and 4 ;
PI. V, Figs. 7 and 8 ;

PI. VII, Fig. 9.

Stcnopora tasnt an icnsis
, Lonsdale, in Darwin’s Geol. Obs. Vole. Islands, 18M, j). 161.

Stcnopora tasmaniensis, Lonsdale, in Strzelecki’s Pliys. Descrip. N. S. Wales, &c., 1815, p.

262, t. 8, L 2-2.

Stcnopora tasmaniensis, M‘Coy, Ann. Mag. Nat. Hist., 1847, XX, p. 226.

ChiCtetes tasmaniensis, Dana in Wilkes’ U. S. Explor. Exped., 1849, X (Geology), p. 711,

Atlas, t. 11, f. 1-Sa.

Stcnopora tasmaniensis, Nicholson and Etlieridge, .I nnr., Ann. Mag. Nat. Hist., 1886, XVII,

p. 178, t. 3, f. 9-12.

Stcnopora tas^naniensis, .lohnston, Geol. Tasmania, 1888, t. 21, f. 3-35. (Copied from

Lonsdale.)

(Compare S. gracilis, Dana, Loc. cit., p. 712, t. 10, f. 15, <r-c.)

Sp. Char.—Corallum dichotomously ramose, varying from three to

eleven-sixteenths of an inch in diameter
;
branches cylindrical, hut frequently

swelling and decreasing in size during their course, especially towards their

apices, sometimes contorted
;

peripheral portion of the corallum very

narrow and much reduced, the axial region being correspondingly wide.

Corallitcs deflected from the axial line at a very low angle, bending gradually

and slowly outwards, polygonal in the axial region, becoming more cylin-

drical towards the periphery
;

calices oval, about one-third millimetre in

diameter, disposed in slightly oblique rows, giving rise to a quincuncial

arrangement, their longer axis corresponding with the long axis of the

' Sienojm-a ovafa \va,s first recorded as a New Soutli Wales fossil by M‘Coy, simply with the retn.ark—
ommon in Darlington Sandstone (Ann. Mag. Nat. Hist., 1847, XX, p. 2'26) ;

Dana next noted its occurrence at

Harper’s Hill, near West Maitland (Wilkes’ U. S. Explor. Exped., Vol. X, 1849, Geology, p. 712) ; and the late

Rev. W. B. Clarke gave Singleton Bridge as a third locality (Sed. Form. N. S. Whiles, 4th Edit., 1878, ji. 135).

^ Non Stmopora tasmaniensis, Nicholson, Tab. Corals Pal. Period, 1879, p. 281, f. 38.
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corallum
; vestibules deep ;

interstitial surfaces strongly angular. Acantbo-

pores small, very numerous, forming a more or less complete ring round

each calico, and placed on the angular interstitial surface, superticially

appearing as oblique rows, or encircling rings of small tubercles, or minute

apertures. Moniliform annulations, or periodical tliickenings of the walls

confined to the peripheral region, wide, and generally confluent towards the

final period of growth, and thus becoming comparatively individually indis-

tinct when separate, presenting an obconate appearance in sections. Tabuhe

very sparingly developed, complete, but the calices sometimes closed by

perforated diaphragms.

Ohs .—In the case of this species identification has chiefly depended

on Lonsdale’s figure in Strzelecld’s work, but the characters are so well

marked that little difficulty has arisen in referring specimens to it. The

figured example could not be found in the Department of Geology, British

Museum, by the "Writer.

As in S. ovata, the corallum is dichotomously branched, but, on the

whole, S. tasmaniemis must be regarded as a less robust species than the form

just named. The Inunches are sometimes enlarged and constricted in their

course, and it not infrequently happens that the apices are hollow, from the

apparent decay or disintegration of the corallites in the axial region.

Lonsdale noticed^ this peculiarity, and both he and Dana speak of specimens

crushed completely flat, with the whole of the axial portion removed. The

base of attachment has not been observed, at the same time the species

attained some size, as Lonsdale mentions one four and a half inches in length.

As distinguished from S. ovata and A. Leichhardti, the peripheral

region in the species now under description is remarkably narrow, arising

chiefly from the very gentle angle at which the tubes diverge from the

imaginary axis, the strong angle of deflection visible in other species being

quite absent.

The corallites in the axial region are angular, but become cylindrical

throughout their short peripheral course. The j)i’imordial wall is visible in

the former, and throughout a considerable portion of the latter, as very little

secondary organic thickening appears to have taken place until the peri-

phery of the corallum is approached. It is rare to meet with moniliform

* Darwin’s Geol. Obs. Vole. Islands, 1844, p. 161.
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anuulations except towards the final period of growth of the coralliim where

they are confluent and continuous with one another, not separated hy

marked imthickened segments, Imt forming a dense thickened peripheral

layer along individual walls, presenting an ohconate figure in section, which

is very characteristic of the species. Annulations have heen observed below

this, and even one or two in the axial region, hut these occurrences are rare.

Sometimes the first, or the two first, in ascending order in the peripheral

area, are separate, and distinctly formed
;
then succeeds the line of amalga-

mated annulations nearly continuous with one another.^ The inorganic

dejiosit, which forms such a prominent feature in S. crinita and S. ovata, is

not developed to an extent in any way approaching that seen in those species,

and at times is barely perceptible at all. In a Tasmanian specimen from One
Tree Point it is entirely absent.

The surface features of Stenopora tasnianiensis are very characteristic

of it. In a recent Memoir, Prof. Nicholson and the IVriter pointed out that

this species can he at once recognised amongst the other Australian forms hy

its long oval calices arranged in obliquely longitudinal rows, resulting in a

quincuncial disposition of the apertures. The thickening previously de-

scribed at the final period of growth along the line of close-set annulations

extends to the outer surface, the calices being separated from one another l^y

crestiform interstitial surfaces. The vestibules^ of the calices are straight-

walled or funnel-shaped, according to the development of the diaphragms

Avhich appear to close those of S. tasmemiensis at the final period of growth.

This partial closing of the tube mouths at maturity has been well

described and figured by Lonsdale.^ lie says, “ Where the mouth becomes

free and oval, the walls are thin and sharp, and perpendicular within the tube.

In some cases they are in contact
;
but in others tliey are separated by grooves

of variable dimensions, in which very minute foramina or pores may be

detected. As the mouth approaches towards maturity, the grooves are more

or loss filled up, and the walls thicken, a row of very minute tubercles being

discoverable along the crest. At this stage the inner side of the tube ceases

to be vertical, being lined by a very narrow inclined band. The mature

mouths are separated by a bold ridge, generally simple, but not infrequently

' Well shown in a figure by I’rof. H. A. Nicholson and the Writer, Ann. Mag. Nat. Hist., 1886, XVII,
t. 3, t. 10.

^ This term is employed to denote that part of the calice cut off by the diaphragm, or, as it was termed by
Lonsdale, the “ band.”

^ Strzelecki’s Fhys. Descrip. N. S. Wales, &c., 1845, t. 8, f. '2a-2d. See also Nicholson & Etheridge,

Junr.
,
Ann. Mag. Nat. Hist., 1886, XVII, t. 3, f. 11 & 12
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divided by a groove ;
the double as well as the single ridge being surmounted

by a row of prominent tubercles almost in contact with each other. Only

one example of the tilling up of the mouths has been observed, but it affords

satisfactory evidence of a gradual expausion of the inner band, before alluded

to, and a final meeting in the centre.”

Tabulse are very sparsely developed, and are often not recognisable at

all, but when present are undoubtedly complete. In PI. VII, Pig. 9, two are

visible just previous to the deflection of the tubes towards the periphery. By
Prof. Nicholson and the Writer, the imperfect diaphragm of the vestil)ulc

was spoken of as a perforate tabula,^ but lacking evidence as to the existence

of true perforated tabulae as they exist in Stenopora fTahuliporaJ Howsei,

Nich., it will be better, in the meantime, to refer to this structure as a

perforated diaphragm only, without intending to convey by this term the

homologue of a true tabula..

In our New South Wales rocks it seems to be particularly difficult to

obtain specimens exhibiting the surface. This arises, possibly, from the

tenaeious manner in whieh the numerous f)riekle-like aeanthopores adhere to

the matrix. On the other hand, in Tasmanian examples the surface charaeters

are usually well displayed, for the deposits in that island, characterised l)y

Slenopora, appear to be more calcareous than do our Marine beds, and better

adapted for the weathering-out of fossils. In S. tasmaniensis the acantho-

pores are very numerous, often forming a complete ring round the mouth of

the calice,^ as many as twelve having been counted in this position, on the

somewhat angular interstitial surfaces. Or the aeanthopores may be placed in

more or less longitudinal oblique rows, similar to the caliees, when the circular

arrangement becomes gradually lost. When such is the case a depressed

surfaee exists on the interstitial surfaee of the corallum, between contiguous

rows of caliees, giving rise to the appearance of a groove, as shown in

another of Lonsdale’s figures.^

The distinguishing points relied on for specific determination in S.

tasmaniensis are ;—1. The irregularity in the diameter of the branches, and

its lesser size when compared with that of S. ovata. This is, perhaps, not a

very stable character, as some speeimens of S. tasmaniensis attain a fair

development, but I think it may be aecepted that, as a rule, it is smaller

> See Ann. Mag. Nat. Hist., 1886, XVII, t. 3, f. V2.
^ Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, t. 8, f. 2 a-c. .

Strzelecki’s Phys. Descrip. N. S. Wales, &c., 1845, t. S, f. 2d.

lla 50—91 K
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than S. ovata. 2. The character of the acanthoj)ores just described. 3. The

narrow peripheral, and wide axial portions of the coralluin. 4. The confluent

moniliforin expansions of the corallite walls. 5. The calice mouths some-

times partially closed by perforated diaphragms.

AYith regard to the synonomy, only two points need be touched upon.

The figures given by Prof. II. A. Nicholson, in his “ Tabulate Corals of the

Palrcozoic Period,”^ under the name of Stenopora tasmaniensis, do not

represent that species, but, as pointed out subseq^uently," are referable to

Stenopora orata, Lonsd. I think it is possible that S. gracilis, Dana, sp.,

may be referable here. The long non-constricted corallites represented in

Dana’s Pig. 10« correspond better with those of this species than they do with

those of any other
;
whilst the illustration of the corallite mouths, in his Pig.

!()/>, have a certain resemblance to some states of those of S. tasmaniensis,

Avhen the acanthopores arc not visible.

Locality" and Horizon.—Summit of Harper’s Hill, near West Mait-

land, Co. Northumberland {C. Cullen)
;
Pailway Cutting, Harper’s Hill,

ditto, (C. Cullen) Lower Marine Series; Gerringong, near Kiama, Co. Camden

(C. Clllleii) :

—

Upper Marine Series,

P. 281, f. A & ]?.

^ Ami. Mag. Nat. Hist., 1886, XVII, p. 175, note.

5 Prof. M‘Coy mentioned Darlington as a locality for S. tastmaniensis, in sandstone (Ann. Mag. Nat. Hist.,

1847, XX, p. 226) ; Dana recorded it from a typical locality. Harper’s Hill, near West Maitland (Wilkes’ U. >S.

Kxplor. K.xped., Vol. X, Geology, p. 711).
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EXPLANATION OF THE PLATES

NOTE.—Unless otherwise stated, the figures are of the natural size.

PLATE I.

Page.

Traclujpora Wilklnsoyii, Eth. fil. ... ... ... ... 26

Fig. 1. Portion of a branch showing the distribution of the corallites, and a central

abortive brancli, x IT

Fig. 2. Portion of another branch, in which the septal ridges are better defined, x 11.

Fig. 3. Small part of a coralluin on which the calicos open in a contrary direction from

opposite ends, x 11.

Fig. -1. Bifurcating corallum, naturally fractured, showing the corallites in section in the

centre of the branches, with tabulte in situ ; the calice mouths around the

periphery separated by the highly-thickened walls, x 2.

Fig. 5. Small part of Fig. 4 enlarged four times to show these characters more distinctly,

X 4.

Fig. G. Another stem naturally fractured, x 2.

Fig. 7. A stem partially split with the stellate calices admirably shown at the base, x 2^

Fig. 8. Portion of a coralluin, from which the whole of tlie calcareous matter has been

dissolved, leaving the fluted internal casts of the corallites as inverted cones,

connected liy cross-bars which are the inorganic infilling of the pores of com-

munication, magnified.

Figs. 1-6, from Mulbring.

7, ,, Shoalluiven.

8, „ Boorook.

i
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PLATE II.

Figs. 1 and 2,

Page.

Stenopom crinita, Lonsdale... ... ... ... 49

Portions of a fine lieniispherical mass, exhibiting the long prismatic coral-

lites radiating from an imaginary axis, and the concentric layers of

tubes representing periodical stages of growth.

Wollongong.
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Fig. 1.

PLATE III.

Page.

Stenopora crinita, Lonsdale... ... ... ... 49

Base of a circular coralluin showing the gradual superimposition of the

various colonies composing it, from the original attached to one of the

Aviculopectinida?, probably Strehlopteria.

Fig. 2. Hemispherical example, fractured, adherent to an organism, now partially

removed, probably a univalve.

Fig. 3. Portion of a fractured lobate specimen.

Figs. 4 and 5. Series of tubes taken from different specimens, .showing the stratified com

dition of the coralluin generally, the distant moniliform constrictions,

and crenulated surface, x G and 7 respectively.

Fig. G. Weathered surface of a lobate fractured example, showing the various

degrees of closure of the corallites by the secondary deposition of

sclerenchyma, x 12,

Wollongong,
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PLATE IV.

Page.

Fig. 1. Jlichelinia, sp. ind. ( 1 M. tenuisepta, Pliillips). Polished surface of a small

example, cut rather obliquely, showing pores and vesicular tabula;, x. 2.

Carrol, near Somerton ... ... ... ... ... ... ... ... 2S

Fig. 2. crinfto, Lonsdale. Portion of a highly lobate example. Singleton ... 49

Fig. 3. Sleno2)ora tasmnniensis, Lonsdale. Part of a small corallum, showing calices .and

acanthopores, x. IL Harper’s Hill ... ... ... ... ... ... 60

Fig. 4. A small part of the surface of Fig. 3, showing the oval form and (juincuncial

arrangement of the calices, and great development of acanthoi^orcs, x. 8.

1
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PLATE V.

Page.

Stenopora crhiita, Lonsdale ... ... ... ... 49

Fig. 1. A small portion of the surface of the specimen figured PI. II, Fig. 2, with

monticules, x. L

Fig. 2. Parts of six corallites to show the interpolation of a new tube (This figure

should be reversed), x. 4.

Fig. 3. Ooi’allites naturally fractured, seen from the inside, to show moniliform constric-

tions, and partially filled-up mouths in a lower colony, x. 4.

Fig. 4. Three corallites from a weathered natui’ally-fractured surface, x 4.

Stenopora ovata, Lonsdale ... ... ... ... 55

Fig. 5. Part of a branched corallum, giving general features, with peripheral moniliform

constrictions.

Fig. G. Portion of Fig. 5 to show these features more distinctly, x. 3

Stenopora tasmaniensis, Lonsdale ... ... ... ... 60

Fig. 7. Portion of a corallum, with method of branching, &c., fractured and weathered.

Fig. 8. Part of the surface of Fig. 7, x. 3.

Figs. 1, 4, from Wollongong.

2, 3, 5, 6, „ Singleton.

7, 8, „ Gerringong.



Mem. Geol. Survey, N.S.W. Pal. No, 5. Plate V.

Reproduced by Heliotype. na 104—89





I



PLATE VI.

Page.

Trachypora WilJcinsoni, Eth. fil. ... ... ... ... 2G

Fig. 1. Vertical microscopic section showing the dense secondary peripheral deposit, the

axial filled-up corallites, with portions of their median lines left open, and

crossed by tabula>, x. 4.

Fig. 2. Similar horizontal section with the sclerenchyma of the axial corallites well

marked, leaving iir most cases a small central space
;
and the peripheral

corallites gradually bending over to tlieir more or less liorizontal position, as

evinced by their oblique section, with great thickening of their walls, x. 4.

Stenopora crinita, Lonsdale ... ... ... ... 49

Fig. 3. Horizontal microscopic section, exhibiting the polygonal corallites, with alternate

light and dark concentric rings of secondary sclerenchyma, developed in a

greater or less degree, x. 7.

Fig. 4. Similar section, exhibiting the primordial wall, lining of secondary deposit, and

acanthopores at the corallite angle.s, x. 15.

Fig. 5. Another section, showing the tibro-concentric structure of the partially-thickened

walls and the triangular young corallites at the calice angles, x. 50.

Fig. G. Vertical microscopic section of a few tubes exhibiting a line of moniliform con-

strictions and the long expanse of simple tubes without taltuhT, x. 8, x. 8.

Stenopora ovata, Lon.sdale ... ... ... ... 55

Fig. 7. Vertical peripheral microsco})ic section exhibiting tabula; and the walls partially

thickened, x. 9.

Fig. 8. Vertical microscopic section from immediately below the surface showing the

peculiar form assumed by the moniliform swellings of this species, x. 12.

Figs. 1, 2, from Mulbring.

3, 7, 8, „ Singleton.

4, 5, 6, „ Wollongong.

N.B.—The enlargements are approximate.
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PLATE VII.

Fig. 1

Fig. 2,

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. 8.

Fig. 9.

Stenopora crinita, Lonsdale

Vertical peripheral section to .show the elongated tear-shaped moniliform constric-

tions and tabula*, x. IG.

Stenopora crinita, Lonsdale? ...

Axial horizontal section, with tliickenod and unthickened primordial walls.

Acanthopores highly developed, with the concentric structure of their walls

apparent, and each with a central clear spot, x. 15.

Stenopora ovata, Lonsdale

Horizontal section, with thickened and unthickened walls. In the former are

visible the primordial wall, structure of the secondary thickening, and young

corallitos at certain angles of the calices, x. 20.

Tangential section with the whole of the walls thickened
;
the acanthopores highly

and irregularly developed, and the centre of each occupied by a dark spot
j

corallites very irregularly oval, x. 20.

Longitudinal section of peripheral region to show the peculiarly crowded and

exceedingly moniliform condition of the constrictions and their concentrically

fibrous structure, x. 25.

Longitudinal peripheral section in which the sclerenchyma has been dissolved from

the monilfe, leaving them as hollow shells, x. 15. .

Frondescent Stenopora

Tangential section, showing enormously-thickened walls and copious development

of acanthopores, x. 15.

Stenopora Leichhardti, N. & E. ...

Slightly oblique .section of the peripheral region to show the tube-like character of

the acanthopores and the generally-thickened walls, x 20.

Stenopora tasmaniensis, Lonsdale ...

Vertical section partly axial, partly peripheral, showing inonilm, a tabulum, and
the inner margin of the greatly-thickened peripliery, x. 1 0.

Figs. 1 and 3 from Singleton.

2, 4-7 „ Tasmania.

S „ Bowen Biver Coal-field, Queensland.

9 ,,
Jerringong.
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PLATE VIII.

Fig. 1.

Fi-. 2.

Fig. 4

Fig. 5,

Fig. 6

Fig. 7,

Zaphrentis arundinaceus, Lonsdale, sp.

Naturally-fractured section of the corallum, immediately below the calice, showing

septa, fossula, and small tabulate area, x 4.

Opposite end of the same specimen, at a depth of three-quarters of an inch, show-

ing the under-surface of a tabula with the fossula and septa faintly marked

at the margin, x

Zaphreyxtis gregoriana, De Koninck

Fig. 3. Corallum seen from the ventral side.

„ seen laterally.

„ of a more robust variety, seen laterally.

,, „ „ seen ventrally.

Vertical section of a corallum, showing the base of the calice composed of large

vesicles, and an upwardly-directed process of the floor.

Fig. 8. Naturally-fractured transverse section, with a large fossula and central tabulate

area, x L

Fig. 9. Transverse section, showing septa, scattered dissepiments, and vesicular base of

calice, x 2.

Fig. 10. Portions of five septa, highly enlarged, to show the flexuous primordial septum

in each.

Fig. 11. Naturally-weathered calice, x h

Fig. 12. Naturally-weathered transverse section, in which the whole of the loculi have

become filled with stereoplasma, x 4.

Za2)hi'entis cainodon, De Koninck...

Fig. 13. A weathered corallum, side view.

Fig. 14. Calice and part of corallum, ventral view, showing septa and fossula, x i.

Fig. 15. Transverse section, showing septa and vesicular base of calice, x 2.

Fig. 16. Vertical section, showing vesicular base of calice.

Pigs. 1-1 G from Shoalhaven District.

Page.

9

11

10
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PLATE IX.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. i.

Fig. 5.

Fig. G.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 1-5.

Fig. IG.

Fig. 17.

Fig. 18.

Fig. 19.

Fig. 20.

Page.

Zaplirentis Culleni, Eth. fil. ... ... ... ... 13

A much-curved coralluin, showing the slight accretion swellings, x A

A less-curved coralluin.

A much-curved corallum, with constricted base and delicate rugse, x

A small cornute example, but little curved, x 2.

Transverse section below the calice entirely filled with stereoplasma, x 3.

Another section in which the loculi are partly filled only, x 3.

Section with the calice, with primary and secondary septa, x 3.

Zaplirentis gregoriana, De Koninck (?) ... ... ... 11

An internal cast of a coralluin with impressions of the epithecal sjiines on the

atljoining matrix, x 2.

Impression of the exterior of a corallum, with the imprints of the ejfithecal

spines.

Amplexus, sp. ind ... ... ... ... 7

Cast of a portion of a corallum, from which the whole of the calcareous matter has

been removed, showing the position of tabula?, x 2.

Zaplirentis, arundinaceus, Lonsdale, sp. ... ... ... 9

Calice, naturally weathered, x I.

Lower fractured end of the same specimen at one and a quarter inches, to show

similar characters to PI. VIII, Fig. 2, x I.

A reversed corallum, to show the irregular vesicular tabulre.

Zaplirentis pliymatodes, Eth. fil. ... ... ... ... 15

Side view of corallum, with obtuse tubercles.

A few of the tubercles seen on Fig. 14 highly magnified. (N.B.—The stellate

appearance is too highly intensified.)

The upper part of the corallum, wuth the septa gathering towards the centi’e, and

the loculi partially filled, x

The lower portion of the same, with the loculi further filled with stereoplasma.

Campiophyllum columnar fi\.

Corallum, side view.

Transverse section, showing tabulse, dissepiments, and central tabulate area, with

rather vesicular tabula', x A

Transverse section, with a large tabulate area, x L

Figs. 1- 7, 18-20, from Binge Berry, Bouchel Brook.

8-13, „ Shoalh.aven District.

14-17, „ Mulbring.
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PLATE X.

Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. C.

Fig. 7.

Fig. 8.

Fig. 9.

Fig. 10.

Fig. 11.

Fig. 12.

Fig. 13.

Fig. 14.

Fig. 15.

Page.

Zaphrentis robusta, De Koninck 14

An almost complete corallum seen from the side, x

Base of Fig. 1, showing cardinal, counter, and alar septa, x 2.

Calice margin with septa, x J.

Cyathophyllum? zaphrentoides, Eth. fil. ... ... 21

Parent corallum, side view, with a young corallite springing from the calice.

Transverse section of the lower part of the corallum, x 4.

Transverse section of the upper half of the same, x h

LopJio2)hijlhr,7n co7'7iiculum, De Koninck ... ... ... 18

Corallum, side view, x 1-.

Transverse section of the calice towards its base, with septa, a few dissepiments,

and the spurious columella, x 2.

Similar section taken at a lower level, x 2.

Aidop>hyllum Davidis, Eth. fil., Vur. ... ... ... 23

Corallum, side view, showing irregular growth.

Portion of a vertical section, with the three subdivisions of the corallum—outer,

or interseptal space
;
intermediate, or intcrlocular space

;
and interlamellar,

or central area, x 1>.

Transverse section with similar features, x h

Cyatliophylkmi I’etifoi’me, Eth. fil.

Transverse section below the calice, x J.

„ „ at a rather higher level, x J.

A few septa, highly enlarged, to show the peculiar dissepiments between the

primary and secondary septa.

Figs. 1-3, from Branxton.

4-G, 10-15,

7-9,

Binge Berry, Bouchel Brook.

Dungog Hoad.»>
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PLATE XI.

A^do2')hyllum Davidis, Eth. fil. ...

Fig. 1. Corallum, side view.

Fig. 2. Transverse section, showing the three areas of subdivision, x -J.

Fig. 3. Portion of longitudinal or vertical section.

Zaphrentis ? sumphuens, Eth. til. ...

Fig. 4. Coi’allum, ventral view, x J-.

Fig. 5. Transverse section immediately below the calice, x 2.

Fig. G. Transverse section at a lower level still, x 2.

Fig.s. 1-3, from Binge Berry, Bouchel Bi’ook.

4-6, „ Somerton.
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