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RECORDS OF THE AuSTRALIAX l\fUSEUJ\I.

O!l aeC01}t\t of the wealth of specimens and their generally excellent
P~l:iSG~vittion, taking into consIderation the usually ,unfavourable
:ti:I.~trix;

Mr. li'letcher's descriptions may be regarded as supplementary
emendatory of those by Etheridge and Dun, the greater series
]JH,ving enabled him to enlarge the range of variation of certain
flpecies and with these points I am in agreement.

{WU

Interesting features in thePeden fauna of the Australian
Permo:Oarboniferous are the large size of species of Aviculopectens
and Deltopectens and the particular development of the last named
genus. Its distribution beyond Australia has been recorded by
Y. T. Ohao/ who describes two species of Deltopecten, gigante1ls
and mUltistriatus. In speaking of his gigante1(S, a form of large
size and very similar to Australian forms, Chao remarks: "excepting
the greater convexity of the umbonal region, the surface of this
valve (left) is marked essentially by the same kind of sculpture as
those of the right valves, a fact very unusual in the genus Delto:
pecten, in which the left valve is generally characterised by more
robust surface sculptures."

Deltopecten is separated from Aviculopecten by an internal
charadeI' which- is observable only under certain conditions of
preservation,hence in many cases the exact generic terminology of
many of our Aviculopedinidre is uncertain. Girty reml!lrks 2 : "there
occur a number .of forms whose internal strudnres are unknown
and whose generi<; position with A.viculopecten~ as against Pecten,
Deltopecten, and possibly other genera, is as yet to ·be demonstrated." The same author's remarks 3 on Deltopecten, with which
he makes his Limipecten a synonym, are of great interest. From
the Caney Shale he describes Deltopectel'/' (?) caneyanu.s. ]j~rom
the Moorefield Shale of Arkansas he describes D. batesvilZens'is
Weller, and D. Sp.,4 and from the vVewooka Formation of Oklahoma,
Deltopecten teman1J,S Girty, D. vannleeti Beede. It is more than
probable that further examination will prove the presence of
Deltopecten in European Carboniferous Permian faunas. The late
H. S. Bion records 5 a Deltopecten cf. illawarrensis from the
Kashmir; there is, judging from the description and figures) no
evidence as to the generic affinity beyond the surface ornamentation.
1 Chao.-Fauna
of the Taiyuan Formation of North China-·Pelecypoda.
Pal. Sinica, (B), ix, 3, 192.7, pI. iii, figs. 1-3, 'pI. iv, figs. 1-3, pI. ii, fig. 22, pI. iii,
fi.gs. 4-6, pI. iv, fig. 4.
"Girty.-The Guadalupian Fauna. U.S. Geo1. Surv., Prof. Pap. 58, 1908,
p. 432.
$ Girty.-The Fauna of the Caney Shale of .oklahoma.
U.S. Geol. 'Survey,
Bull. 307, 1909, pp. 30-3l.
• Girty.-U.S., GeoI. Surv., Bull. No. 439, 1911, p. 89, PI. xi, figs. 1-4 .
• Bion.-Fauna of the Agglomeratic ~hale Series of Kashmir. Pal. ,Indica
xli. 1928, p. 36" pI. ii, fig. 9, and pI. iii, fig. 1.
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The registration numbers of specimens of Aviculopectinidae
figured in ~Iemoirs of the Geological Survey of New South 'Wales,
Paheontology, no. 5, vo1. ii, part 1, 1906, are as follow;(A).

SPECIMENS IN '['HE MINING AND GEOLOGICAL MUSEUM, SY,DNEY.

Plate.
Aviculopecten englehardti Eth., Jr., and Dun

IX
IX
IX
IX
IX
IX
XIV
XIV
XIV

Aviculope(!ten rnitchelli Eth.; Jr.. and Dun ..

I
II
I
X

XII
XIII
XVI
Aviculopecten pondeTosus Eth., Jr., and Dun

Registered
Figure. Number.
6
F.2572
7
F.2603
8
F.2599
9
F.2573
10
F.257r
11
F.2557
6
F.6645
7
F.6645
8
F. 6645
3
1
1-2
5

5
3
3

V

F.6632
F .2615
F .6643
F.6635
F .2578
F.6641

XII

4

F.6633
F.2575

AViculopecten profundus De Koninck

XI
XI

5
4

F.2606
F .6626

A viculopecten ptychotis (McCoy)

XV
XV

5

F.1749
F.1760

A viculopecten sprenti J ohnston

6-7

II
II
II

6

XII

1

XIII
XIII
XVI

9

7

1

F.6649
F.2588
F.2G14
F .6637
F.6648

5-6

Aviculopecten squamulifenlS (Morris) ..

I
II
II

Aviculopecten tesselatus (Phillips)

XV
XV

5
9

F.1763
F.6646

Aviculopecten sp. Etu., Jr., and Dun

XV
XV
XV

10
11
12

F.4605
F.4553
F.4634

Aviculopecten tenuicollis (Dana)

XIII

XIII

10
11

F.2589
F.2595

XIII
VI

4

XIII
XVI

5
6
4

F.2587
F.2584
F.6639
F.6638

..

Deltopecten faTleyensis Eth., Jr., and Dun

XIII

4
4

5

2

F.2579
]'.2596
F.2614
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Plate.

X
VIII
VIII
VIII
XVI

Deltopecten jittoni (Morris)

Iieltollecten illawarrensis

(Morris)

Dcltopccten leniusGulu8 (Dana)

Figure.
6
1
2
3
1

Registered
Number.
1<'.2617
F .2620
F.2619
F .6315

II
II

2
3

F.6628
F.6631

VII

2

F.6636
F;.6644
F.2574
F.2575
F.2576
F.2582
F .3127

IV
III

1
1
1
1-2
3

VI
VII
X
XI
X
X

4
3

F.6629
F .10861

Deltollecten obliquatus Eth., Jr., and Dun

XIII

7

F.2616

Deltopecten subquinquelineatus (McCoy)

XIII
XIII
XII
IX
IX
LX

2
8
1-2
2
5
2
1

XIV
XIV

3-4

F.5142
F.5143

Deltopecten Rp. Eth., Jr., and Dun

IX

12

F.6308

Entoliu?n WV'iC1£Zatum (Swallow)

XV
XV
XV
XV

4
1
2
3

J;~. 6630
F .1777
F.1778
F.1779

Deltollecten li?nwtoT?nis (Morris)

..

III
Deltopecten wingencnsi8 Eth., Jr., and Dun

(B).

SPI':CIMENS

[N

THE AUSTRALIAN MUSEUM.

Aviculopecten squamuliterus (Morris)

..

Deltopecten subquinquclineat'us (McCoy)
Deltopecten li?nmjor?nis (Morris)

2

F.6628
F .6634
F.6640
F.6642
F .2578a
Ii'.2622
F.2624

..

Plate.

Figllre.

VIII

4

Registered
Nnmber_
F.116

IX

3-4

F .14233

XI

1-2

F.17498

DESCRIPTIONS OF SPECIES.
A VICULOPEC'DJN

SQUAl\1ULIFERUS

(Jlorris).

Pecten squarnuliferus Morris, Strzelecki's Phys. Descript. X
Wales, 1845, p. 278, pt. xiv, f. 1.

S.
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? Aviculol'ecten multir'adiatus Etheridge, Quart. J ourn. GeoL Soc.,
1872, xxviii, p. 327, pI. 13, f. 1.

Aviculol'ecten squarnuliferus (Morris), Etheridge, Jr., and Dun,
Mem. Geol. Survey of N.S.\V., Palmontology, No. 5, Vol. ii,
part 1, 1906, p. 8 and figs.
Observations.'-The specimens of this species, figured by
Etheridgeand Dun in their monograph are before me, but there is
nothing which can be compared to them in the large Varney Parkes
collection.
The original description by Morris has already been discussed
by Etheridge and Dun as being "quite insufficient for the recognition of this species, and, were it not for the figure, it would be
necessary to relegate the name to the rejectamenta." These authors
possessed four examples of convex valves, and they added many
details to the description. Apparently the only known specimens
of this species are these four convex valves, and the specimen
figured by Morris.
The specimens that Etheridge and Dun examined were, accord. ing to those authors, foul' of the convex valves and in the explanation of the plates were called right valves. This is contrary to the
usual rule of the Aviculopectens, in that the left valve is usually
the more convex of the two. The valves must be regarded as right
valves and are slightly convex, so apparently we may assume from
this that the unknown left valve is far more convex than the slightly
convex right valves, from which apparently descriptions have so far
been compiled.
An examination of Morris' figure and Etheridge and Dun's
figured specimens prove them: to be identical, except the specimen
figured on plate 1, figure 4, which in my opinion should be referred
to my species A. largis.
A great number of specimens closely allied to "1. squamuliferus
is contained in the collection, and these fall into distinct types
according both to ornamentation and size, but none of them can
be placed with the above species. A glance at the localities from
which the specimens of A. sq1lamuliferus were collected, proves the
species to be characteristic of the Lower Marine Series of the PermoOarboniferous. I ts absence in the Varney Parkes collection is
therefore not surprising, as the majority of the specimens were
collected from the Upper Marine Series of the South Coast of ~ew
South Wales.
Further details" are added to Etheridge and Dun's description
in order to prevent confusion with several closely allied new specieK.

DescTil'tion.-Right or flat valve as wide as long; inequilatel'ul
and considerably depressed, only slightly s,vol1en in the nmbonal
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region. Dorsal margin not as wide as body of valve. Posterior
and anterior slopes short and straight, diverging rapidly towards
the lateral margins of valve. Ventral margin extensive and
rounded. Posterior auricle slightly smaller than the anterior
auricle, both, especially the anterior,. separated from the body 'of
the valve by distinct sinuses, which in the impression appear as
ridges. The anterior byssal sinus is of comparatively large size.
Anterior auricle large and triangular, the outer margin rounded,
while the posterior auricle is strongly convex, with' an obliquely
truncate outer margin.
The surface is marked by primary radiating plications or
costre, fifty in number, closely arranged' and sharp. Occasionally
there may be interpolated secondary costre, which originate at the
umbonal region and, like the primary, spread out radially towarcds
the margin. The secondary costre are, however, rare, and when
present remain inferior in size to the primary costre. Concentric
growth lines are indistinct in early stages of shell but become more
distinct towards the ventral margin of the shell.
The entire sculpture of the valve is crossed by a fine concentric
lamination or frill imbrication, which increases in density towards
the ventral margin. It is confined more to the intercostal spaces,
the tops of the radiating costre being more or less free from
lamination.
The ornamentation on the ears is somewhat similllr to the
valve ornamentation; the anterior ear possesses six to eight
radiating costre, which occasionally bifurcate. Lamination is also
present, and the growth lines become particularly heavy at the
extremity.
Posterior valve ornamentation consists also of
radiating primary costre, but these' are. more or less obscured by
the numerous well developed concentric growth lin!'ls.
The left or convex valve is unknown.
The dimensions of a right valve figured by Etheridge and
Dun on plate viii fig. 4 are approximately as follows:Height, 86 mm.; width, 88 mm.; dorsal margin, 80 pm.
Localities and Horizon.-New South Wales: Farley (.T. WaterhQuse); Ravensfield (J. Waterhouse); Pokolbin (C. A. Siissmilch).
Tasmania: Huon Road. Per-mo-Oarboniferous, Lower l\I[arine
Series.
OoUection.-l\I[ining and. Geological Museum and Australian
Museum, Sydney.
EXTENSUS, sp. novo
(Plate i.)
Description.-:-The shell is of medium size, equilateral (without ears), and both valves very slightly convex. Valve more or
less fan-shaped, being much higher than wide. Dorsal margin as
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wide as body of valve. Umbonal region slightly swollen, and the
beak is pointed but by no means conspicuous; anterior and posterior
margins of valve narrow dorsally but diverge below the ears to
form a rather extensive semi-circular ventral margin. The anterior
auricle triangular, moderately large, the outer margin rounded, and
separated from the valve by a byssal sinus, The posterior auricle
is the smaller of the two, with a straight outer edge, and is
separated from the rest of the valve by a very slight depression.
The surface of the valves is marked by a series of radiating
primary costre, thirty-five to forty in number, sub-angular,
irregularly spaced and varying in size and strength. Occasionally
secondary costm may be interpolated and may be either distinct
01' result from a bifurcation of a primary costa.
Concentric lines
marking the growth stages of the shell are distinct and become
moderately hf)avy on the ventral margin. The intercostal spaces
or depressions are broad and concave. The anterior ear possesses
six radiating costre which bifurcate, the whole being crossed by a
very fine but distinct lamination. The posterior ear is ornamented
with fine costm and these are also crossed by the concentric lamination. Hinge plate straight, and linear.
The dimensions are approximately as follows:Fig. 2.
Fig. 3.
Fig. 1.
Height
73 mm.
75 mm.
73 mm.
Width
60 mm.
58 mm.
65 mm.
Dorsal margin
53 mm.
52 mm.
51 mm.
Observations.-The species is represented by a number of right
"alves and a left valve, all in an excellent state of preservation, and
in several instances practically perfect.
It is a very distinct species and is apparently restricted to the
Upper Marine Series. "1. squamuliferus Morris bears a general
resemblance to this species, but the chief points of difference may be
summed np as follows:
(a) A. emtensus is much higher than wide, whereas A.
squamuliferus is as wide as, or wider than its height.
(b) The posterior ear or auricle in A. emtensus is far smaller
than the anterior ear.
In A. squ(trnuliferus the
ears are equal, or the posterior ear may be the larger
of the two.
(0) The valve sculpture on both species consists of primary
costm with occasional interpolated secondaries. In A.
emtensus however they are stouter and not nearly as
numerous as on A. squamuliferus.
(d) The frill imbrication or concentric lamination so characteristic of A. squamuliferus, although present in ./1.
emtensus, is so indistinct that it may be discerned only
after a close examination.
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Loc(£lity and horizon.-Coast line between St. Geol'ge's I~asin
and Ulladulla, .New South Wales. Permo-Carboniferous. TIpper
Marine Series.
Oollection.-The Australian l\Iuseum, Sydney.
Type specimen, Ii' .19143; paratypes, F . 19H14 and F .19144.
sp. novo
(Plate ii.)
Dcscription.-rrhe shell is of moderately large size, more or
less subcircular in outline. The right valve is considerably flattened
and is inequHateral. Dorsal margin equals abont two-thirds the
width of the body of the valve. 'J'he beak is slightly posterior in
position on the hinge line and is pointed and insignHicant. Umbonal
ridges short, terminating practically at the base of the auricles
after which the outline of the shell is semicircular. Anterior ear
much greater in size than the posterior ear, which is exceedingly
small. Anterior auricle slightly convex, triangular, with a rounded
outer margin, and sharply marked off from the remainder of the
shell by a distinct byssal sinus. Posterior ear is also triangular,
with a straight outer margin.
AVICULOPECTEN J\1ULTICOSTA'l'US,

The sculpture of the valve consists of radiating costa~, concentric growth lines, and a frill imbrication or lamination. The
main costre are about thirty to thirty-five in number, 4-() mm. wide,
flattened and separated by comparatively narrow intercostal spaces.
In the umbonal region these costae are devoid of interpolated
secondary costre, but are augmented towards the ventral margin by
being traversed along the lateral margins by two Hnc ribs. dividing
each primary costm into three.
Concentric growth lines are
numerous, becoming stronger towards the later stages of growth.
A fine frill imbrication traverses the whole of the surface ornamentation, giving the shell a characteristic perforated appearance. 'rIle
sculpture of the anterior ear consists of six to seven primary costre,
crossed by numerous growth lamellre, ~which are always more pronounced upon the ears. The posterior ear is praeiically devoid of
costre, and consists almost solely of fine and sharp growth lame]] re.
The left valve is represented by several specimens, all of which
are strongly convex. The surface sculpture of the valve is essentially the same as that of the right valve.
The dimensions of several of the figured specimens, including
the holotype, are approximately as follows:

Height
Width
Dorsal margin

Fig. 1.
(Holotype. )
136 mm.
120 mm.
72 mm.

Fig. 3.
(Paratype. )
190 mm.
160 mm.
120 mm.
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Obsm'vations.-This species is represented by a numher of
exceedingly ~well preserved specimens from the Upper Marine
Series of the South Coast of New South ~Wales. In the type
locality this form was particularly abundant, and a large block
in the collection is practically composed of nothing else but valye
fragments. As it has not to my knowledge been collected from
any other locality, this species no doubt had a very restricted
distribution.
In shape and general appearance it resembles A. squ([Jnulijer'L~s,
but may be quite readily distinguished from the latter by its larger
size, distinct ornamentation, and the small size of the posterior
auricle. It agrees ~with A. sqnamnl·ijerus in possessing a frill
imbrication, which gives the valve an appearance of being
perforated.

Locctlit·ies (md horizon.-New South ~Wales: St. George's Basin;
coast line between St. George's Basin and Ulladulla ; Kangaroo
Point, St. George's Bnsin. Fermo-Carboniferous, Upper )Iarine
Series.
Collection.-The Anstralian Museum, Sydney.
Holotype, F .19097; para types, F .19513 and F .19377 (Figures
1-3 respectively).
A VICL:LOpp~C'rKl"

SpmJ="TI

.J oh-nston.

Plate iii and Figure 1.)

Ariculopecten 81Jrcntii .Tolmston, Proc. Roy. Soc. 'Tas., 188!) (1887),
13. 9.
Aviculopecten sZJrentii .T olmston, Syst. Acct. Geol. Tas., J 888, p.
115, pI. xiv, fig. 11.
Avicnlopecten 8pl'enti, Etheridge, ,Jr., and Dun, Mem. of the GeoI.
Survey of N.S.vV., Palreontology, No. 5, Vol. ii, 1906, p. 15 and
plates.
Observations.-There are many specimens of this dainty
Palreopecten in the Varney Parkes collection. These are usually
preserved in the form of left valve impressions and moulds, but in
several instances the complete shell, consisting of both valves, has
been preserved.
This is the first time that the right or fiat valve 11as been
recorded, for no mention of it was made in ,T ohnston's original
description, while in Etheridge and Dun's description it is stated
that the right valve is unknown. I have therefore taken the opportunity of figuring the right yalve and adding further details and
measurements to the dpseriptions nlrpady published.
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DcscripUon.-The shell is of small size, suborbicular,
equilateral (without ears) and inequivalve. Dorsal margin or hinge
line as long as the width of the shell, which is as high as or higher
than wide. The left valve is convex, with short anterior and
posterior slopes rapidly converging to the beak, which is sharp
and pointed and ,overhangs the right valve. Umbonal margins
slightly concave, diverging laterally at half the height of the shell.
Ventral margin broadly rounded, giving the shell a fan or scallopshaped appearance. Posterior' auricle comparatively large, triangular, outer margin obtusely rounded and becoming pointed at
the antero-dorsal angle; smaller than anterior auricle, which is
also triangular with a rounded outer margin. Anterior ear is
more sharply marked off from the remainder of the shell by a
distinct byssal sinus.
.
The sculpture of the left valve consists of primary, secondary,
and tertiary costre. The first are ten to fourteen in number, and
are strong and acutely rounded. In the intercostal spaces a
secondary rib occupies a median position, and on either side a
small tertiary rib is interpolated. The secondary and tertiary
costre are slender and become pronounced only towards the base
of the shell. In the umbonal region only primary and secondary
costre are present.
The auricles possess sculpture somewhat similar to that of
the valve surface except for the absence of tertiary costal. The
anterior ear is ornamented with four primary and concentric lines
of growth. The posterior ear possesses three to four primary costre
with a secondary costa in each intercostal space.

Figure 1.

The right valve is considerably flattened, being slightly convex
only in the umbonal region. Ears are absent in all my specimens.
The ornamentation of the valve consists of some forty to fifty fine
radiating costre, all regularly arranged and of the same size. The
surface of the left valve is, according to Etheridge and Dun,
"traversed concentrically in the first instance by latilaminre, in the
second by close frills, which, on passing over the primary and
secondary costre, and on the am'icles, rise into acute echinations
(almost spines) at regular intervals; there is also a prominent series
of denticles along the dorsal margin." 'l'his peculiarity is shown
to advantage on many of the specimens before me.

PER"'IO-CARBONIFEROUS A VICULOPP'C'l'INID}IC-FL~]'l'CHER.
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Dimensions of several complete and well preserved specimens
are approximately as follows:
Height
Width
Dorsal margin

Fig. 6.
40 mm.
38 mm.
32 mm.

}<'ig.5.
32 mm.
32 mm.
22 mm.

Fig.4.
29 mm.
27 mm.

Localities and horizon.-New South 'Wales: vVyro, near UIladulla; coast line between St. Geor'ge's Basin and Ulladulla; Tullawalla Point, St. George's Basin; Unadulla; Gerringong.
Gollection.-The Australian Museum, Sydney.
Registered numbers of figured specimens.-PI. lll, fig. 1.
]' .19540; pI. iii, fig. 2, F .19536; pI. iii, fig. 3, F .19491; pI. iii, fig. 4,
]' .19491; pI. iii, fig. 5, F .19412; pI. iii, fig. 6, F. 19585.
AVICULOPECTEN GRACILIS,

sp. novo

(Plate iv, aud Figure 2.)

Avic1tlopecten medict Laseron (pt.), Journ. and Proc. Roy. Soc. of
N.S.W., xliv, 1910, pp. 203-4, pI. xv, figs. 2-3.
Description.-The shell is small with a subcircular outline and
much higher than wide. The largest specimen attains a height of
37 mm.
The left valve is strongly convex, with a sharp pointed beak
median in position and overhanging the hinge line. Anterior and
posterior slopes rapidly converge to the umbo. Ventral margin
broad and extensive. Anterior auricle larger than the posterior,
triangular, with a rounded outer margin, and separated from the
body of the valve by a distinct byssal sinus. The posterior auricle
is also marked off by a sinus. The anterior lateral portion of the
umbonal region is quite flattened, while the postero-Iateral margin
is rounded.

Figure 2.
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'rile surface is marked by radiating primary eostre and
eoneentrie lines of growth. The primary costre originate at
the apex of the umbo, where they are sharp and slender, but beeome
more prominent and strong towards the ventral margin. 'l'hey are
twenty-five to thirty in number, and in the later stages of the shell
are rounded on top and separated by fairly wide and smooth intercostal spaces. The lines of growth are more pronouneed ill some
speeimens than in others, and eonsist of lamellre whieh are very
distil;tet on the tops of the costre, '\vhere they almost form spines or
echinations. 'I.'he ear sculpture is essentially the same as the valve
seulpture, the anterior ear possessing eight to ten primary costre,
which oecasionally bifurcate, while the posterior ear possesses only
five to six. Growth lameIlre are very pronounced on both aurides,
partieularly on the outer margin. Hinge line straight and almost
equal to the greatest width of the shell.
The right valve is not so strongly convex as the left valve and
is smaller, the beak not quite extending to the hinge line. Umbonal
region has both margins rounded, with a distinct byssal sinus
separating the anterior ear from the body of the valve. The ears
are similar to those of the left valve. The surfaee ornamentation
is identical with that of the corresponding valve.
The dimensions of several of the figured specimens, including
the holotype, are approximately as follows:

Height ..
Width ..
Dorsal margin

PI. iv, fig. 1.
Holotype.
38 mm.
34 mm.
30 mm.

PI. iv, fig. 4.
Paratype.
25 mm.
21 mm.
18 mm.

Observations.-This small and delieate looking Palreopecten is
an outstanding type, and one "\vhich could not very well be coufused
with other species of AviouZolJecten. One could perhaps refer to it
as a minute form of A. squ([mttZijm'us as the surface sculpture is
very similar. The strong convexity of both valves and its small size,
however, prohibits it being placed with this species.
I have induded among the specimens of A. gracilis, one of
Laseron's type specimens of his Aviculopecten medi.a. 'rhis author
founded his species on two specimens collected from the 1Vandrawandian Series at Burrier on the South Coast of New South ,Vales.
One was an imperfect right valve with a well preserved aUl'ide,
while the second specimen was a nearly perfect cast of the united
valves. This latter specimen I have plaeed with A. gmcilis, as its
eharaeters correspond with those of my species, and not with the
characters of Deltopecten media, as further specimens whieh I have
nt hand prove. It is interesting to note that in this species the
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surface of the right valve is marked in a manner similar to the
sculpturing of the left, a fact which is unusual in both the Aviculopectens and the Deltopectens.
Localities and hori:ion.~New South Wales: Conjola; VVyro~
near Ulladulla; coast line between St. George's Basin and Ulladulla; Ulladulla; Burrier near Ulladulla (Laseron). PermoCarboniferous, Upper Marine Series.
Oollection.--'The Australian Museum, Sydney.
Registered numbers of holotype and figured specimens.F.19166 (holotype); F.19629 (pI. iv, fig. 2); F.19419 (plo iv, figs.
3 and 5) ; F .19,120 (pI. iv, fig. 4).
AVICULOPECTEN PARKESI,

sp. novo

(Plate v, figs. 1-3.)

Description:-The shell is orbicular, inequilateral, and both
valves are equally and strongly convex. The hinge line is straight
and is equal to the greatest width of the shell. The beak is pointed
and prominent and slightly overhangs the hinge line. Anterior
and posterior slopes converge to the umbo; the former is longer
than the latter, which stops short on the lateral margin of the
valve much higher than the anterior, which persists almost down
to the ventral margin. This structure, together with the fact that
the beak is posterior in position, causes the species to exhibit an
obliquity. The antero-lateral portion of the umbonal area consists
of a flattened area of considerable width. The ears are uneven, the
anterior ear being the larger of the two, and separated from the
body of the valve by a very distinct and deep byssal sinus. They
are triangular in shape, and the outer margins in both are rounded.
The anterior ear possesses a depression, which is almost median in
position and separates the auricle into two portions.
The sculpture of this species is almost indistinguishable. It
consists of very fine costre, which radiate out from the umbo, and
heavy concentric growth lines. The costm are very numerous and
do n()t increase in size, being the same at the ventral margin as in
the umbonal region. The growth lines are numerous and at even
distances from one another become exceptionally heavy. The
auricles do not possess any distinctive sculpture, only slight traces
of growth lamellre being present.
The dimensions of the holotype and paratypes are approximately as follows:
PI. v, fig. 2. PI. v, fig. 1. PI. v, fig. 3.
(Holotype. ) (Para type. ) (Paratype. )
Height
48 mm.
48 mm.
46 mm.
Width
47 mm.
46 mm.
42 mm.
Dorsal ~argin
36 mm.
30 mm.
26 mm.
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Observations.-This species is represented by a number of
exceptionally well preserved specimens of both the right and the
left valves. It is quite distinct from any other Palmopecten known
to me, both by virtue of the extreme convexity of both valves and
lack of distinct ornamentation. The species which it most closely
resembles is A. englehanlti, which, however, does not possess the
strong convexity of the valves and the exaggerated length of the
anterior slope. This species is named in honour of ;.vIr. Varney
Parkes, whose zealous and untiring collecting in the field made this
WOI' k possible.
LOcalities and horizon.-New South 'Wales: 'Yyro, near UIladulla; North Head, Ulladulla: coast line between St. George's
Basin and Ulladulla; Gerringong. Permo-Carboniferons, Upper
:JIm'ine Series.
CollecUon.-The Australian :Mllseum, Sydney.
Registered numbers of holotype and paratypes.-F .19472 (pI.
v, fig. 1) (holotype), F.19567 (pI. v, fig. 2), F.19494 (pI. v, fig. 3).
A VICTJLOPEC'l'EN

ENGLEHARDTI)

Eth. cmd Dun.

(Plate vi, figures 2 and 3.)

A.viculopecten elongcttus De Koninck (non ~lcCoy), Rech. Foss. Pal.
Nouv-GalIes du Sud, 3, 1877, p. 1;)5, pI. 22, f. 5; (tnYnsl. David
and Dun in Geol. Surv. of N.S:W., Mem. Pal., 6, 1898, p. 231,
pI. xxii, fig. 5).
Avieulopecten englehardti Eth. Jun. and Dun, Mon. of the Carbo and
Permo-Carb. Invert. of N.S.vV., Mem. Geol. Survey of N.S.'Y.,
Palmontology, No. 5, ii, 1, 1906, p. 17 and figures.
Obscrvations.-I have a number of excellently preserved
specimens of this species from the Upper Marine Series collected
from various localities. According to the localities given by
Etheridge and Dun this species is characteristic both of the Upper
::\;Iarine and Lower Marine Series. I have figured several of the
better specimens for reference and give a ljst of the localities from
which they were collected.
The dimensions of several fairly complete specimens areapproximately as follows:
Height ..
Width ..
Dorsal margin

Fig. 2.
39 mm.
35 mm.
22 mm.

v-'ig.4.
53 mm.
52 mm.
35 mm.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Localities and horizon.-New South 'Vales: 'l'ullawalla Point,
St. George's Basin; Kangaroo Point, St. George's Basin; 'Yyro, near
Ulladulla. Permo-Carboniferous, Upper Marine Series.
Oollection.-The Australian Museum, Sydney.
A VICULOPECTEN

MITCHELLI

Eth. and Dun.

Aviculopecten mitchelli I:Dtheridge, .Jr., and Dun, Mem. GeoL
Survey of N.S:W., Paheontology, No. 5, ii, 1, 1906, p. 11 and
figures.
Observations.-This comparatively rare species of AvimiZo·
pecten is not represented in the Varney Parkes collection, for up
to the present it has been found only in the Lower Marine Series.
One of Etheridge and Dun's type specimens figured in their l\'Iono·
graph on plate i, figure 3, is before me, and I have taken this opportunity of publishing the dimensions, which has not yet been done.
Height
Width

107 mm.
85 mm.

Anterior auricle to beak 35 mm. (posterior auricle missing).
Convexity of right valve 35 mm.
Locality and horizon.-New South 'Wales: Allandale, Maitland
district. Permo·Carboniferous, IJower Marine Series.
OolZection.-The }![ining and Geological }\fuseum, Sydney.

(Laseron).
(Plate vii.)

DELToPECTEN MEDIA

Aviculopectcn media Laseron (pt.) J Ollrn. Hoy. Soc. of N.S.'V., xliv,
1910, pp. 203·4, pI. xv, fig. 1.
Observations.-There is a large nnmber of beautifully preserved
specimens of this species in the collection, including both right and
left valves.
This species was originally described and figured by Laseron
from two specimens collected from the 'Wandrawandian Series of
Burrier, New South 'Vales. They were an imperfect right valve
with a well preserved auricle, and a nearly perfect cast of the
united valves. The latter as already mentioned in this paper has
been placed in AviculolJecten gmciUs. The former specimen, an
imperfect right valve, I have been able to determine as belonging
to the genus DeltolJecten, for in many of the specimens before me ::t
small but distinct chondrophore is present.
From the series of specimens I possess many additional pm'·
ticulars have been gained to add to the original description, as w(111
as further measurements, figures, and localities.

I

I
I
I

I
I
I

I
I
Hi

I
I
I
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Desc}'iption.-The shell is of medium size, slightly wider than

high and ,vith both valves convex, but not strongly so.

I

The left valve convex and flattened towards the ventral margin.
'Vithout the ears the valve would be equilateraL Hinge line
straight, linear, grooved with resilium furrows and possessing a
chondrophore of comparatively small size. Dorsal margin not as
wide as the greatest width of the shE'll. Umbonal region flattened,
with anterior and posterior slopes converging to form the beak,
which is pointed, distinct, and slightly overhangs the hinge margin.
The ventral margin of the shell is rounded and extensive, giving a
fan-shaped appearance. The auricles are characteristically uneven
in size and shape. The anterior auricle is extraordinarily large
for the size of the valYe, and is rectangular to triangul'ar in shape,
with a rounded outer margin. The posterior auricle is very small,
triangular in shape and also possesses a rounded outer margin. The
anterior auricle is separated from the body of the YaJyl' by an
exceptionally deep byssal sinus, the posterior by only a slight
depression.

I
I
I

I
I
I
I
I

I
I
I

I
I
I

I

The sculpture of the valve consists of radiating primary costm.
'rhese are fine and slender in the umbonal region but in the later
stages of the shell, towards the ventral margin, become heavy, broad,
and rounded on top. They are twenty-four to twenty-six in number,
are never bifurcated or interpolated with subsidiary costm, and are
sepal'ated from one another by broad and smooth valleys or intercostal spaces. The ornamentation on the ears is indistinct. The
rmterior ear possesses some six to eight primary costm, while the
posterior ear shows no ornamentation. Growth lines or lamellru are
characteristically absent both on the valves and on the ears.

I

I
I
I

I
I
I

I
I

'l'he right valve is not quite so COllyeX as the left, but in all
other respects is very similar.

I
I
I

The dimensions of several of the fIgured specimens are approximately as follows:
Height
Width
Dorsal margin
Anterior auricle (from chondrophore)
Posterior auricle (from chondrophore)

F'ig. l.
78 mm.
80 mm.
65 mm.
46 mm.
19 mm.

Fig. 4.
94 mm.
94 mm.
59 mm.
45 mm.
14 mm.

I

Fig. 5.
82 mm.
62 mm.
61 mm.
39 mm.
22 mm.

I
I

I
I
I

I
I

Belations (find differ-ences.-IJaseron pointed out in his paper
that this species undoubtedly approached very closely to jlviculopecten profundus De Kon. but summarized the differences as

I
I
I

follows:

I

(1) The number of costm in ",1. mediC[ is only about 23, instead of 40 as in A. prof~md~ts.

I
I

I
I
I

I
I

I
I
I

I
I
I

I
I
I

PElt:ll0-CARBONU'ERO"GS AVICULOPECTINID2ji]-FLE'rCHER.

17

(2) In A. profundus the radii are crossed by numerous
growth lines, producing a cancellated surface. The
surfaces of the radii in A. rnedia are quite smooth.
(3) The hinge line of L4-. medin is slightly shorter than the
greatest width of the shell, that of A. profundus is
broader.
There is certainl,Y a distinct likeness between these two species,
but the above differences together with the fact that this species
possesses a chondrophore, places it without doubt in the genus
Deltopecten, thus making the separation complete. The extreme
convexity of A. pr'ofundus also causes it to differ from Laseron'~
species.
It is noteworthy that the general outline of this species, together with the type of sculpture on the valves, shows only a very
slight modification from several valve fragments of Deliol)(3cten
illnwarr-ensis ~IOITis, sp. (?) which are in the Australian Museum
Collection.

This latter species has, however, up to the present been regarded
as characteristic of the Lower Marine Series and has been eollected
at Allandale, in the Maitland district, New South ,Vales, and at the
Mount Britton Gold Field, Queensland, in the Middle or l\Iarine
Series of the Bowen River Coal Field.
The main points of differenee between these two species may
be summarized as follows:
(1) In D. media the umbonal region is flattened and the valve
itself is more flattened than in D. illawarrensis.
(2) The valve of D. medicL is as wide as or wider than high,
instead of higher than wide as is usually the ease in
D. illatc(trrensis.
Further specimens from other loealities may prove these species
to be identieal, as the above differenees could possibly be eau sed
h~' pressure and slight distortion.

LocnZities and horizon.-New South Wales: Coast line between

;:::1:, George's Basin and Ulladulla; vVyro, near Ulladulla; "Warden
Head, Ulladulla; vYandrawandian; Mount Vineent (old colleetion);
Uu rrier (Laseron).

Oollection.-The Australian Museum, Sydney.
Hegistered numbers of figured speeimens.-PI. vii, fig. 1
([;'.19090); pI. vii, fig. 2 (F.1961S); pI. vii, fig. 3 (F.201(i!>,
L/iseron's type); pt vii, fig. 4 (F.19147); pI. vii, fig. 5 (F.19f)Oci).
II

J8

RBJCORDS OF 'l'HE

AUSTRALIA~

DELTOPECTEN FIT'I'ONI

Jl[USEUM.

(Jlf orris) .

(Plate viii.)

Peoten fittoni Morris, Strzelecki's Phy. Desc. N.S.vV. etc., 1845, p.
277, pI. 14, f. 2.
Deltopecten fittoni, :BJtheridge, .Jr., and Dun, Mem. Oeo1. Survey of
N.S.\V., Palm ontology, No. 5, ii, 1, 1906, p. 30 and figures.
Observations.-This species is represented by some twenty
exceptionally well preserved specimens from various localities in
the Illawarra district; unfortunately they are all right valves. They
in no way differ from previous descriptions, the costre ranging from
fifteen to twenty-five in number, all widely separated from one
another by broad intercostal spaces. These valleys or intercostal
spaces, together with the costre are traversed by numerous fine radii
or costre, giving the valve a very characteristic appearance and at
once separating it from all other Australian Palreopectens. Two
specimens are figured, one an internal cast which shows a slight
obliquity, and an impression which shows the sculpture to
advantage.
'The dimensions of the figured specimens are approximately as
follows. The dimensions of the largest specimen in the collection are
also given.
Jjargest
Fig. 2.
Specimen.
Fig. 1.
Height
78 mm.
83 mm.
150 mm.
85 mm.
Width
76 mm.
95 mm.
50 mm.
120 mm.
Dorsal margin
60 mm.

Localities and horizon.-New South Wales: Conjola; Warden
Head, UlladuIla; coast line between St. Oeorge's Basin and Ulladulla; lJlladulla. Permo-Carboniferous, Upper Marine Series.
Collection.-The Australian Museum, Sydney.
Registered numbers of figured specimens.-Pl. viii, fig. 1
(F .19438) ; pI. viii, fig. 2 (F .19146).
DELTOPECTEN DEPRESSUS,

sp. novo

(Plate ix, and plate x, figures 1 and 2.)

De8cription.-The shell is of large size, concavo-convex, and,
with the auricles excluded, is equilateral. Shell thin, the general
outline subcircular, and as wide as high, or in Rome cases slightly
higher than wide. The largest specimen is 195 mm. high.
The left valve is gently convex, becoming Rlightly flattened
towards the ventral margin. The dorsal margin is not nearly as
wide as the gl'eateRt width of the valve. The anterior and posterior
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slopes are short, very much depressed, and converge to form a blunt
and flattened umbo. The beak slightly overhangs the hinge margin
and is median in position. The anterior and posterior auricles are
similar in size and shape. They are both triangular, with straight
outer margins. The former is separated from the body of the valve
by a slight depression, but the junction of the latter with the
yalve is indistinguishable. 'The hinge area is exceedingly broad,
particularly beneath the umbones, where it is excavated into a
large and rounded rectangular chondrophore pit, which narrows
towards the anterior and posterior extremities.
The ornamentation of the valve consists of primary, secondary,
and tertiary costal with concentric growth lino~s. The primary
costal are about twenty in number, originating in the umbonal
region and spreading out in fan-like manner to the ventral margin.
In the younger specimens these costal are more or less slender \vith
sharp tops, but in the larger specimens they have become heavier
and more swollen and rounded on top. They are separated from
one another by broad and smooth valleys or intercostal spaces.
Along the centre of each intercostal space a secondary costa is
found, and between these and each primary at least one and sometimes two tertiary costal occur. These are very fine and in some
specimens are indistinguishable.
Concentric growth lines are
present but are not conspicuous. Ornamentation on the ears is
absent, except for growth lines.
The right valve is concave, more or less flattened in the umbonal
region and strongly concave at the ventral margin. The ears are
similar to those of the left valve, but the sculpture differs in that
only primary costal are found. These are exceptionally heavy,
about twenty in number, and separated by broad valleys or intercostal spaces.
The dimensions of several of the figured specimens as well as
the holotype are approximately as follows:
Height
Width
Dorsal margin

PI. ix, fig. l.
195 mm.
167 mm.
111 mm.

PI. x, fig. 1.
180 mm.
173 mm.
115 mm.

Chondrophore pit (pI. ix, fig. 2) .-Width 30 mm., height 15 mm.

Observations.-This species is represented by several fairly
well preserved specimens, some of which are complete shells, consisting of both right and left valves. Among the Deltopectens there
is nothing to my knowledge which in any way compares with this
almost gigantic form of Palalopecten. The specimens can almost
be divided into two series by their sculpture; in one series, which I
consider are immature shells, the sculpture is composed of fine
costal, whereas in the adult forms the costre become thickened and
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strong. The series of specimens which I have examined shows
almost a graded variation from the adult to the immature, so that
separation under these circumstances is impossible. In the 'Taiyuan
Series of North China a new species of Deliopecten has been
described quite recently by Yatseng T. Chao, Geologist to the
Geological Survey of China. 7 This species, Deltopecten yiganteus,
has many points in common with my species, but a glance at the
fi.gures proves that they could not be placed together. The main
points of difference are in the costm and they may be snmmarized
as follows:
(1) In D. giganteu8 the primary and secondary costm are
numerolls, and closely packed together. In D. ilepre881t8
the primary costm are much larger and more rounded
and are separated by intercostal spaces of considerable
width. The secondary costre are also much more slender
than in D. giganteus.
(2) In D. giganteus the anterior ear is distinct and is
separated from the body of the vahe by a distinct and
deep byssal sinus, whereas in D. depressus the ears are
not distinctly marked off, the valve practically merging
into the ears.

Locality an(l hor-izon.-Kioloa, near Ulladulla, :New South
vVales. Permo-Carboniferous, Upper :lYIarine Series.
Collection.-The Australian Museum, Sydney.
Registered numbers of holotype and figured specimens.-Plate
ix, fig. 1 (F .19098); plate ix, fig. 2 (l" .19532); plate x, fig. 1
(F.19193); plate x, fig. 2 (E'.19485).
DEuroPECTEN

cf.

GIGAKnJUS

Chao.

(Plate xi.)

Deltopecten g·iganteus Chao, Geol. Survey, China, (B), ix, 3, pp.
36-37, plo iii, figs. 1-3; pI. iv, figs. 1-3.
Observ'ations.-In the Varney l'arkes collection there is a
portion of a specimen which corresponds perfectly with the
description of this species and also agrees with the figures. It
consists of the dorsal portion of a complete specimen, and shows
therefore the dorsal halves of both valves as well as the hinge area
and the chondrophore. '1'he description of the specimen which I
have examined is as follows:
The shell if it were complete would be of large size and as wide
as high. The shell itself is thin and fragile.
7

Chao.-Loo. cit., p. 36-37, pI. Hi, figs. 1-3, pI. iv. figs. 1-3.
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The left valve is strongly convex, particularly in the umbonal
region. The dorsal margin is not nearly as wide as the greatest
width of the valve. The anterior and posterior slopes are depressed
and converge to form the umbo, which is itself depressed and
pointed. It slightly overhangs the 'hinge margin. The hinge area
is broad, and under the umbones is excavated into a chondrophore
pit "which is fairly large. The hinge area is linear, marked by
numerous fine horizontal striations. The ears on the left valve
are absent.
The sculpture consists of primary and secondary costal. The
former are about twenty-five to thirty in number and are heavy and
wide. They vary in size, some being almost twice as thick and
prominent as others. In the umbonal region they are uniform in
thickness and the secondary costa:~ are absent. These are much
smaller than the primary, and appear to originate a considerable
distance from the umbo. They occur interpolated between the
primary costal. Intercostal spaces are small and acute, giving the
coshe an appearance of being closely packed together. Concentric
growth lines are pl'esent and numerous, and, as pointed out by Chao,
"are regular and continuous in the early stages of the shell, becoming
later on more distant and at the same time confined mainly to the
tops of the radiating plications where they rise as scale-like
projections."
The right valve is more or less flattened except in the umbonal
region, where the shell is considerably swollen.:rhe beak is insignificant and terminates in a median position on the margin. The
anterior ear is triangular in shape with a rounded outer margin.
It is separated from the body of the valve by a distinct byssal sinns.
The posterior ear unfortunately is missing.
The sculpture on this valve, however, is slightly different from
that of the left valve. It consists of primary and secondary costal,
but the former are more numerous, some thirty to thirty-five being
present. The secondary on the other hand only occasionally occur
interpolated between the primary costal. Intercostal spaces are
wider and more concave than on the left valve. rrhe ornamentation
on the ears is similar to that of the valve.
Locality and horizon.-Kioloa, near Ulladulla, ~ew South
-Wales. Permo-Carboniferous, Upper Marine Series.
The dimensions of this specimen are given; from these the
large size of the shell may be imagined.
PI. xi, fig. 2.
Height of fragment
103 mm.
Width of fragment
160 mm.
Dorsal margin ..
80 mm. ?

Collection.-The Australian l\'[useul11, Sydney.
Registered numher of figured specimen is F .19451:
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DEL'l'OPECTEN LENIUSCUI,US

Dctna.

(Plate xii, and figures 3-4.)

Pecten leniusculus Dana, Am. Journ. Sci., 1847, (2), iv, p. 160.
Pecten leniusCttlus Dana, Wilkes U.S. Explor. Exped., 1849, x
(Geol.), p. 704, atlas, pI. ix, fig. 6 a and b.
Deltopecten leniusc'uZus (Dana), Etheridge, Jr., and Dun, Mon. of
the Carbo and Permo-Carb. Invert. of N.S.vV., Mem. Geol.
Survey of N.S.W., Palmontology, No. 5, ii, 1, 190G, p. 28 and
figures.
Deltopecten rienitsi l\fitchell, Proc. Ray. Soc. N.S.vy., lii, 2., 1927,
p. 104, pI. ii,figs. 1 and 2.
Observations.-Dana's original description of this species was
comparatively brief, but further details have been added by
Etheridge and Dun. This species is represented hy at least some
sixty or seventy specimens, including very well preserved specimens
of both valves. In the synonomy of this species I have placed
Mitchell's Deltopecten r-ienitsi. This specimen from which the
species ,vas founded is, I consider, a distorted form o~ D. lenius(!ultLS.
It appears to have heen very abundant in our Upper Marine Series.
Several of the better preserved specimens have been figured, and the
dimensions and localities are also given.

Figure 3.

Figure 4.

PERMO-CARBONIFEROUS AVICULOPECTINID"E-l!'LETCHER.

23

The dimensions of several of the figured specimens are
approximately as follows:
PI. xii, fig. 1. PI. xii, fig. 2. PI. xii, fig. 3.
Height
85 mm.
68 mm.
122 mm.
Width
87 mm.
68 mm.
122 mm.
Dorsal margin
63 mm.
59 mm.
80 mm.

Localities and horizon.-New South Wales: 'Warden Head,
Ulladulla; coast line between St. George's Basin and Ulladulla;
North Head, Ulladulla; Bundanoon Gully; vVyro, near Ulladulla;
\Vollongong and Conjola. Permo-Carboniferous, Upper Marine'
Series.
Gollection.-The Australian Museum, Sydney.
Registered numbers of figured specimens.-Pl. xii, fig. 1
(F.19407); pI. xii, fig. 2 (F.19415); pI. xii, fig. 3 (F. 1963:1) ; pI. xii,
fig'. 4 (F .19548) ; pI. xii, fig. 5 (ptn. of F .19605).
(Dana).
(Plate xiii, figures 1-4.)
Pecten comptus Dana (non Mc9oy), Am. Journ. Sci. (2), iv,
1847, p. 160.
Deltopecten subquinquelineatus Etheridge, Jr., and Dun, Mem.
Geol. Survey of N.S.W. Palmontology, no. 5, ii, 1, 1906, p. 26.
Observations.-Dana's species, Pecten compt-us, was placed by
Etheridge and Dun in the synonymy of D. subquinqtLelineatus, as
it was thought by these authors to be identical with that species.
There has, however, since come to hand in the collection I am now
dealing with several excellently preserved specimens which differ
from the typical D. subqU'inquelinecttus but which I am able to
associate with Dana's type. This is a definite coarsely ribbed form,
and so unlike D. s1lbquinqueUne atus that I have no hesitation in reestablishing Dana's species. As the volume in which his original
description appears is by no means common, I reproduce it here.
((Pecten compt1ls (Dana) .-Orbicular, 20-22 larger costm,
obtusely triangular, with the sulci broadly concave, and occupied
with a medial costa, and 1 to 3 smaller; costm naked, without markings or transverse striae. Ears large, longitudinally marked with
fine diverging costm. Length and height, 2-k inches; distance, at
the lower margin, between the middle of two larger costm, to nearly
t inch. Plate 9, fig. 5, natural size.
"Harper's Hill.
"The specimen is a single convex valve. The shell is white and
well preserved, and is less than a third of a line thick."
The specimen mentioned by Dana as being figured on plate fl,
fig. 5, is his type specimen. The cast of this has been refigured
in this paper on plate xiii, fig. 3.
DELToPEc'rEN COMPTUS

1
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Additional details gained from the series of Bpecimens
collection are as follows.

111

the

This species is represented by specimens of 'what I take to be
both valves, some being convex while others are conBiderably
flattened. The ears are absent on the flattened or right valves.
Left valve is strongJy convex, as wide as high and 'with a subcircular outline. The dorsal margin is not as wide as the valve
below. Anterior and posterior slopes rapidly converge to form the
beak, which is pointed and prominent and overhangs the hinge line.
Umbonal margins are curved and reach the lateral margins. about
midway down the shell. Ventral margin rounded, giving the shell
a somewhat fan-shaped appearance, The auricles are uneven, the
anterior ear being smaller than the posterior ear. The former is
rectangular in shape with a rounded outer margin. The posterior
ear is broadly triangular and also possesses a rounded outer margin.
A byssal sinus separates the anterior ear from the body of the
valve, while the posterior ear is marked off only by a shallow
depression.
The sculpture is essentially the same on all the specimens, and
consists of primary, secondary "and tertiary costal. Concentric
growth lines are present. The primary costal are twenty to twentyfive in number, originating at the apex of the umbo and radiating
out to the ventral margin. These are slender in the umbonal region
but in the later stages of the shell, towards the ventral margin,
become considerably thickened and coarBe. The secondary costal
occur interpolated between the primaries, arising near the base of
the umbo and extending to the ventral margin. Between each
primary and Becondary costa a single or occasionally two tertiary
costal occur. The auricles are ornamented in much the same manner
as the valves. The anterior ear is ornamented 'with six primary
costal with intercalated secondaries, but on the posterior ear primary,
costal are lacking, the ear being covered with fine costro. Heavy
growth lines occur at regular intervals, both on the body of the
valve and on the auricles, denoting no doubt growth stages of the
shell.
The right valve is flattened considerably, but in other respects
is similar to the left valve.
The dimensions of several of the figured specimens are approximately as follows:

Height
Width
Dorsal margin

Fig. 2.
66 mm.
62 mm.
56 mm.

Cast of Dana's
Type.
Fig. 3.
56 mm:
62 mm.
38 mm.
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Re~ations and differences.-By virtue of its large and coarse
primary costal this species resembles D. jittoni, but differs in the
number and character of the secondary and tertiaryeostal as well
as in its small size. Its ornamentation also definitely separates it
from D. subquinqueZineatus.

Localities fInd horizon.-New South Wales: Illawana (cast
of Dana't type); Tianjarra, vVandrawandian Creek, South Coast;
North Head, Ulladulla; Upper Bnrragorang Valley near the Oaks,
7 miles from Xattai River (VV. H. Glover); I,ake Tulla,valla, St.
George's Basin. Permo-Carboniferous, Upper Marine Series.
vVestern Australia: Ioow Hill, loco m. 308, 17 miles east of
}\Unginew (Carb. '? A. Gibb J\[aitland).
Registered llumbers of figured specimens.-Pl. xiii, fig. 1
(F.19427), pI. xiii, fig. 2 (F.19523), pI. xiii, fig. 3 (cast of Dana's
type L.683), fig. 4, micro-photograph (F.19427).

Collection.-The Australian Museum, Sydney.
Bth.,. ,Jr'., antI Dun.
(Plate vi, figs. 1-3,)

DELTOPl<JCTEN !<'AHLJiJYENSIS

Deltopecten farleyensis Etheridge, .Jr., and DUll, Mem. Geol. Survey
of N.S.VV., Palalontology, No. 5, ii, 1, 1906, p. 29 and figures.
ObsGr'vatiorM.-Etheridge and Dun remarked in their observations that there was a general similarity between D. farleyensis and
D. lenittsC1tlus, in that the ornamentation was practically identical,
but the former differed by its fan-shaped outline and great Jength of
its dorsal margin. On looking over several of their figures of D.Jarleyensis, the similarity in form to D. leniusGulus, led me to re-examine
critically the specimens, which resulted in the following conclusions.
The specimens figured on plate xvi, figure 4, plate vi, figure 2, and
plate xiii, figure 5, are undoubtedly the right valves of D. leniu8culus
and not D. farleyensis. The remaining figured specimens together
with an internal cast and complete specimen with united valves
in the Australian Museum collection are to my knowledge the only
known specimens of this species. It is interesting to note that the
specimens which have recently come to hand have been collected from
the Upper Marine Series of the Illawarra district. Mr. Varney
Parkes collected one at Ulladulla, while the other was. colleeted
some years ago at .Jamberoo. This definitely places on record the
fact that D. fCtrleyensis occurs both in the Lower and Upper Marine
Series of the Permo-Carboniferous. All Etheridge and Dun's
specimens were collected from the Lower Marine Series.
These constitute a distinct and satisfactory group, from whkh
the following details have been derived, and which are rmhU"hl'd Ill'!
an addition to the original deseription.
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Dcseription.-In g:eneral outline the valves are subcircular, as
high as wide, and both valves are more or less flattened. The shell
itself is thin and fragile and as a result the majority of specimens
are internal casts showing no ornamentation.
The left valve is gently convex, swollen in the umbonal region,
and flattening out towards the ventral margin, which is rounded.
The anterior and posterior slopes are depressed and converge widely
to form a comparatively broad umbo, which slightly overhangs the
hinge margin. Umbo is median in position. The hinge area is
broad and is coarsely striated or grooved. Beneath the umbones an
excavation or chondrophore pit is formed. The dorsal margin is
exceptionally long and straight, and is a third as long again as the
valve below, both in width and height. The ears differ in size
and shape. 1'he anterior ear is triangular in shape with the outer
edge rounded, and is separated from the body of the valve by a
comparatively deep and broad byssal sinus. The posterior ear is
alate, with a straight outer edge. The posterior dorsal angle is
pointed.
1'11e ornamentation consists of numerous closely packed primary
costal with occasional intercalated secondary costal. The former
are slender and sharp, and apparently retain the same width on
the ventral margin as on the umbonal region. The same type of
sculpture is carried on to the am'ides, where concentric growth
lines also occur.
The right valve is flattened, slightly swollen in the umbonal
region, becoming slightly concave at the ventral margin. The
sculpture consists of a large number of radiating primary costal,
which are, however, separated from one another by broad and
smooth intercostal spaces. The costal are flne and delicate. The
beak is insignificant and does not extend beyond the hinge margin.
The dimensions of a small specimen figured in Etheridge and
Dun's monograph in plate xxiii, figure 6, and a large specimen
figured in plate vi, figure 1 in this paper, are approximately as
follows:
Small
Large
Specimen.
Specimen.
Height
24 mm.
79 mm.
Width
24 mm.
SO mm.
Dorsal margin
3Smm.
103 mm.

Relations and d'ifjerences.-As mentioned earlier this species
has a slight resemblance to D. leniuscuhts, but a glance at the
dimensions of both species proves that they must undoubtedly be
disassociated from one another. The extraordinary length of the
dorsal margin of this species makes it an outstanding type, as no
other species of Deltopecten, to my knowledge, could be compared
with it.

PERMO-CARBONIFERODS AVICDLOPECTINID}E-FLETCHER.
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Localities a,nd horizons.-New South Wales: Jamberoo (J. R.
Permo-Carboniferous, Upper and Lower

Lievers); Ulladulla.
Marine Series.

Oollection.-The Australian Museum, Sydney.
Registered number of figured specimen, F .16895.
DELToPECTEN LIM}EFORMIS

(Morris).

(Figure 5.)

Pecten limcefm"mis Morris, Strzelecki's Phys. Descrip. of N. S,
Wales, etc., 1845, p. 277, plate xiii, fig. 1.
Deltopecten limceformis (Morris), Etheridge, Jr., and Dun, Mem;
Geol. Survey of N.S.W., Palreontology, No . 5, ii, 1, p. 22 and
figures.
Observations.-This species is represented by only one imperfect
specimen collected from the Lower Marine Series at Harper's Hill
in the Maitland district. This specimen shows the ornamentation
to advantage, but otherwise is lacking in distinct characters. The
dimensions of two specimens, one figured in Etheridge and Dun's
monograph on plate xi, figures 1 and 2, and a specimen in the

Figure

o.

Museum collection, are approximately as follows:

Height ..
Width ..
Dorsal margin
Convexity of both valves
in umbonal region ..

Figured
Specimen.
160 mm.
141 mm.

Museum
Specimen
F.10866.
135 mm.
140 mm.
80 mm. ?

50 mm.

Oollection.-The Australian :Museum, Sydney.

50 mm.
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DELTOPECTEN CLARKEI,

8p. novo

(Plate xiv, and figure 6.)

De8cription.-This species is represented by several internal
casts of united valves, and in each specimen the ears are missing.
The shell is circular in outline and is as high as wide, or slightly
higher than wide.
The left valve is convex, being swollen at the umbonal region
and becoming flattened towards the margins.
The anterior,
posterior, and ventral margins rounded. 'The anterior and posterior
slopes short and depressed, diverging widely from the umbo. D"mbo
pointed and prominent, overhanging the hinge margin. ,The
evidence left by the ears points to the anterior heing the larger of
the two. It was separated from the valve by a distinct and acute
byssal sinus. The posterior ear merged almost imperceptihly into
the valve. A distinct ehondrophore is present on the hinge area.
The ornamentation is absent on all my specimens.

Figure 6.

'fhe right valve is flattened, being only slightly 'swollen at the
umho. The umbo itself is insignificant and hlunt and does not
extend to the hinge margin. In all other respects it is similar to
the left 'Valve. The sculpture on this valve is shown and consists
of primary costm. These are about forty in numher, angular in
shape and fine and slender. They are separated hy broad and smooth
valleys or intercostal spaces.
The dimensions of the holotype and paratype are approximately as follows:

Height
Width
Dorsal margin
Convexity
of
both valves
at umbo

Holotype.
PI. xiv, fig. 1.
116 mm.
109 mm.

26 mm.

F.10861.
122 mm.
111 mm.
60 mm. ?

Paratype.
PI. xiv, fig. 2.
90 mm.
103 mm.
50 mm. ?

26mm.

30 mm.

PERMO-CARBONIFEROlJS A VIClJLOPEC'l'INID2E---,-FLE'l'CHER.
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ObseTvations.-In plate x, figure"3, Etheridge and Dun in their
monograph figured a specimen which they called an internal cast
of the united valves of D. lil1uetorrnis. Additional specimens that
have come to hand prove, however, without any doubt that this
specimen must be placed with D. clM'kci. The dimensions of this
specimen are given in the middle column of the above measurements.
This species resembles D. lirnmto1'rnis to a certain extent, but
the chief points of difference may be summed up as follows:
(1) In D. clarkei the right valve is practically fiat, Wherel:IS
in D. li1nmtorn11s both valves are strongly convex.
'
(2) The umbo of the left valve of D. clar'kei is long and oYer-

hangs the hinge margin, The umbo of the right yah-e
does not extend to the hinge margin. In D. limmto1'1nis
the umbones are practically equal and do not overhang
the hinge margin to any extent.
(3) The smaller size and absence of a distinct oblique
depression on the posterior end of the valve is also a
marked difference,

Localitics and

horizon.-New South Wales: Gerringong;
CF. iYIitchell). I'ermo-Carboniferous,

Sussex Inlet; Bomaderry
Upper Marine Series.

Registered numbers of holotype and paratype, Fig. 1 (F.19526),
paratype (F.19524).
Gollection.---.!The Australian Museum, Sydney.
DJUL'l'Ol'~JCTfJNJ sp.
(Plate vi, figure 4.)
Included in the material collected by Mr. Varney I'arkes is
an internal cast of a Deltopecten which is a distinct type, and quite
different from any other species of the above genus. For the
purpose of identification I am publishing the figure, which is
a cast of the right valve, and a description of the characters which
may he ascertained from this cast. It is of interest in that it
is one of the very few Deltopectens collected in the Wandrawandian
Series at Tianjarra in the Illawarra district, New South ~Wales.

'The right valve is strongly convex, oblique and asymmetrical,
and produced somewhat posteriorly. The valve is much higher
than wide and the dorsal margin is not as wide as the greatest
width of the valve below. The anterior and posterior slopes [ten
accentuated and diverge more or less sharply from the umbo, whieh
is prominent and pointed and extends to the level of the hitlfi!;(\
margin. The anterior and posterior slopes reach the margin

ne
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tlle shell one-third the distance of the valve from the hinge line.
This gives an extensive anterior, posterior, and ventral margin,
which is semi-circular. The hinge area is broad and strong and
beneath the umbones is excavated to form a chondrophore pit of
large size allowing for different proportions. 'rhe anterior and
posterior ,auricles are similar in size and form, the posterior auricle
being perhaps slightly more convex than the former. A. sinus
is absent.
'I.'he ornamentation of the shell has not been preserved.

The

left valve apparently ,vas also strongly convex ,vith a prominent
umbo which slightly overhung the hinge area.
<

The dimensions of this specimen are approximately as follows:
Height, 73 mm.; width, 61 mm.; dorsal margin, 40 mm.

Locality and horizon.--New South Wales: 'Tianjarra, vVandrawandian Creek gullies, South Coast. Permo-Carboniferous, Upper
l\larine Series.
Gollection.-'l'he Australian l\luseum, Sydney.
Registered number of figured specimen, F.19428.
DEW'OPECTFJN SUBQUINQUELINEATUS

(1J;[cGoy).

(Plate xv.)

Pectensubquinquelineatu8 McCoy, Ann. Mag. Nat. Hist., 1847, xx,
p. 398, pI. 17, f. 1.
Deltopecten subquinquelineatus (McCoy), Etheridge, Jr., and Dun,
}\;lem. Geol., Survey of N.S.W. I'alreontology, No. 5, ii, 1, 1906,
pp. 26-28 and figures.
Obsm'vaiions.-This species is represented by a series of thirty
or more exceptionally well preserved specimens from various
localities in the Upper Marine Series of the South Coast district of
~ew South Wales.
They include both left and right valves and
also complete specimens of united valves. All of these agree practically in every detail with the description already published of
the typical D. 8ubq1£inq1wlineatus.
Several of the more complete specimens are figured for
reference, a left valve and two right valves which show to advantage
the valve sculpture. A photo-micrograph of the ornamentation is
also published, as well as further localities and the dimensions of
the figured specimens.

PERJ\10-CARBoNn'Imor~ AVICll],OPrJC'1 r;-';ID"E-FLETCHER.
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The dimensions are approximately as follows:
Height
Width
Dorsal margin

Fig. 2.
68 mm.
70 mm.
46 mm.

Fig. 3.
48 mm.
50 mm.
49 mm.

Fig. 4.
43 mm.
48 mm.

.. LocaliNes and horizon.-New South ,Vales: Gerringong;
,Vyro, near Ulladulla; ·Warden Head, Ulladulla; coast line between
St. George's Basin and Ulladulla; Tullawalla Point, St. George's
Basin. Permo-Carboniferous, Upper Marine Series.
Oollection.-The Australian Museum, Sydney.
Registered numbers of figured specimells.-Pl. xv, fig. 1 (portion
of F.19387); pI. xv, fig. 2 (F.19522); pI. xv, fig. 3 (F.19449); pI.
:xv, fig. 4 (F .19387).
DELTOPFJCTIDN SUBQUINQUELINFJATUS,

var.

DELICATUL,"-,

vaT. novo

(Plate xvi.)

DescriZJtion.-The shell is of large size and is as wide as high.
'rhe general outline is sub-circular and without ears would be
equilateral. The largest specimen is 108 mm.
'1'he left valve is gently convex, somewhat fan-shaped in
appearance, with a large ventral margin. The anterior and posterior
filopes are steeply inclined and diverge from the umbo in a slight
rueve and meet the anterior and posterior margins about midway
down the shell. 'The umbo is sharp and prominent and slightly
overhangs the hinge area. rrIle auricles differ in size and shape.
~Phe anterior auricle is smaller than the posterior, and has a
li!tl'Hight outer margin. The posterior auricle has the outer margin
rounded and is broadly triangular in outline. The former is
il(~pftrated from the valve below by a distinct byssal sinus.
The
hinge area: is broad and striated. Chondrophore pit is situated
below the umbones.
'rhe sculpture of the valve eonsists of primary and seeondary
which radiate towards the ventral margin. The primary
(tIJ)!lt,n are about thirty in number and originate at the apex of the
In between these the seeondary costal are formed, as many
three or four being present, which gives the valve a closely
costate appearance. Tertiary costreare absent.
~l'he

right valve is considerably flattened, but in all other
is practically identical with the left valve.
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The dimensions of the holotype and the para type are approximately as follows:
:D~ig. 2.
Fig. 1.
(Holotype. ) (Paratype.)
Height
80 mm.
104 mm.
78 mm;
Width
114 mm.
Dorsal marghl
70 mm.
78 mm.
Observcdions.-Etheridge and Dun have already pointed out
that in D. subquinqueZineatus great variation is exhibited in the
sculpture and slightly in the general outline. The series of specimens from which the variety D. subquinquclineatus var. (lelicatuZct
is made, exhibit the variation so constantly that I consider they
merit at least varietal rank. The chief points by which they differ
from the typical species are the absence of tertiary costal and the
great number of primary and secondary cost::c. The general outline of this variety and its large size also makes it a distinct group.
The concentric growth lines and lamella:>, so distinctly shown ill
the photo-micrograph is also a distinct character of the variety,
although it is not so pronounced in all specimens.

LO(;(tliMes and horoizon.-New South 'Wales: North Head, Ulladulla; Ulladulla; coast line between St. George's Basin and Ulladulla; \Vandrawandian Creek; Gerringong. Permo-Carboniferous,
Upper .}Iarine Series.
Collection.-The Australian Museum, Sydney.
Registered numblClrs of figured specimens.--Fig. 1 (11' .19486,
holotype); figo 2 (paratype F.19092); fig. 3 (portion of F.19204).
DELTOPECTI~N LA'l'A,

sp. novo

(Plate v, figures 4 and G.)
DescrilJtion.-This species is represented by a number of
exceptionally well preserved specimens of both right and left valves.
The shell is scallop-shaped, equilateral (without ears) and equivalve.
It is a small form, rarely exceeds 36 mm. in height, and is much
wider than high.
The valves are strongly convex, with the anterior and posterior
slopes curved and rapidly diverging from the umbo. The umbo is
prominent and pointed and slightly overhangs the hinge margin.
The am'ides differ from one another in that the anterior ear margin
is rounded. The shape is broadly triangular. The posterior ear is
comparatively large, with a straight outer margin, and the posterodorsal angle is pointed. 'The hinge line is straight, not nearly as
wide as the greatest width of the valve. Beneath the umbones
on the narrow hinge area a small excavation marks the chondrophore pit.
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The sculpture consists of primary and secondary costre.The
f«mer are twenty to twenty-five in number, originating at the
apex of the umbo and radiating towards the ventral margin.Th~y
are fine and angular and are separated from one another by broad
intercostal spaces. Along the centre of each intercostal space or
valley a secondary costa is found. These are inferior- in size to
the primary and originate at the .base of the umbonal region. The
auricles are ornamented with costre of one size and range from six
to eight in number. The ornamentation is traversed by a close frill
imbrication or growth lamellre, which when passing over the
primary rise into acute echinations, almost spines.
The dimensions of several specimens, including the holotype
and the paratype, are approximately as follows:

Height
Width
Dorsal margin

Holotype.
Fig. 4.
29 mm.
35 mm.
24 mm.

Paratype.
Fig. 5.
34 mm.
47 mm.
28 mm.

Paratype.
F.19515.
3Smm.
47 mm.
31 mm.

Observations.-This is a particularly handsome little shell
quite different from any other species of Deltopecten. It is similar
in its ornamentation, and at first sight in shape, to Aviculopecten
sprenti, the onl;r other species of Palreopecten which it in any way
resembles. The chief points of -difference may be summed up as
follows:
(1) D. lata possesses a chondrophore, which in A. sprenti is
absent.
(2) In D. lata the shell is much wider than high, in .4.. sprenti
as wide as high.
(3) In A. sprenti the dorsal margin is as wide as the greatest
width of the body, in D. lata the dorsal margin is not
nearly as wide as the valve.

Localities and horizon.-New South Wales: Maitland district;
North Head, Ulladulla; coast line between St. George's Basin and
Ulladu.lla.Permo-Carboniferous, Upper Marine Series.
Oollection.-The Australian Museum, Sydney.
Registered numbers of holotype and paratype.-Pl. v, fig. 4
(holotype, F.19624) ; fig. 5 (paratype, F.19514) ; (paratype ~'.19515).
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EXPLANATION OF PLATE I.

Aviculopecten exten8u8, 8p. novo
Headland, near Ulladulla, New South Wales.
Fig. 1. Internal cast of a right valve, showing portion of anterior
ear sculpture of the left valve.
Fig. 2. Photo-micrograph of valve sculpture of Fig. 3, exhibiting
primaxy costre, with occasional intercalated secondary
costre.
Fig. 3. External impression of a right valve with a portion of the
posterior ear missing. The sculpture on both the
auricles and the body of the valve is seen to advantage.

• • AIJI-l'rR. MUS., VOL. XVII.

G. C. Olutton, Photo.

PLA'l'E
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EXPLANATION OF PLATE

n.

Aviculopecten m1tlticostatus, Bp. novo
Fig. 1. External impression of a perfect right valve, exhibiting
primary, seco:ndary and tertiary costre. The concentric
growth lamellre or frill imbrication is well defined on
the body of the valve. St. George's Basin, New South
Wales.
Fig. 2. A portion of a left valve of an immature specimen showing
the ornamentation. Kangaroo Point, St. George's
Basin, New South -Wales.
Fig. 3. An external impression of a large left or convex valve with
the posterior auricle missing. The byssal sinus separating the anterior auricle from the valve below is to be
noted. Kangaroo Point, St. George's Basin, New South
Wales.
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EXPLANA'l'ION OF PLATE Ill.

AvicUlopccten spl'enti, J ohnston.
Fig. 1. Portion of the left or convex valve showing posterior and
anterior ears and the sharp pointed umbo. Gerringong,
New South -Wales.
Fig. 2. A photo-micrograph of the right or flat valve ornamenta-

Note that the costm are all the same type.
Gerringong, New South -Wales.

tiOll.

Fig. 3. A convex valve with both auricles missing but showing the
convexity. Gerringong, New South Wales.

Fig. 4. The reverse of Fig. 3 exhibiting the right or flat valve and
ihe beak of the left valve which slightly overhangs the
hinge area.
Fig. 5. A left valve exhibiting valve SCUlpture. St. George's Basin,
New South Wales.

Fig. 6. A perfectly preserved left valve, exhibiting the relative
proportions of the auricles. Ulladulla, New South
vVales.
Figs. 7, 8. Photo-micrographs of a portion of a left valve, showing
the type of ornamentation. (a) Primary, (b) Secondary,
(c) Tertiary. St. George's Basin, New South -Wales.

I~EC.

AUSTR.

~IUS.,

7

G. C. Clutton, Photo.

VOL. XVII.

PLATE

Ill.

EXPLANATION OF PLATE IV.

Aviculopecten gracilis, sp. novo
Fig. 1. External impression of a left valve with anterior ear
preserved. North Head, Ulladulla, New South Wales.
Fig. 2. A left valve exhibiting convexity which is practically equal
in both valves. ~orth Head, Ulladulla, New South
Wales.
Pig. 3. A photo-micrograph of a portion of Fig. 5 showing costre
which are all similar in siz·e. vVyro, near ITlladulla,
New South Wales.
Fig. 4. An external impression of Fig. 5.
New South Wales.

Wyro, near TTlladulla,

Fig. 5. A perfectly preserved left valve showing the relative proportions of the auricles and the shell ornamentation.
Wyro, near Ulladulla, New South Wales.
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IV.

EXPLANATION OF PLATE Y.

Aviculopecten parkesi, sp. novo
Fig. 1. A right valve exhibiting strong convexity. '1'he posterior
ear is not preserved. \Vyro, near Ulladulla, New South
Wales.
Fig. 2. A left valve showing equal convexity with the right valve,
and the very tine costre with which the valve is ornamented. Wyro, near Ulladulla, New South Wales.
Fig. 3. An internal cast of a left valve, which exhibits the deep
byssal sinus, which separates the anterior ear from the
body of the valve. Wyro, near Ulladulla, :New South
Wales.

Deltopecten lata, 8p. novo
Fig. 4. A left valve in an almost perfect state of preservation.
Maitland district, New South Wales.
Fig. 5. A right valve showing both the auricles and the valve
ornamentation. North Head, Ulladulla, :New South
Wales.
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l'JXPLANA'l'ION
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l'LA'l'}1 VI.

Deltopecten jarleyensis, Eth. ancl Dun.
Fig. 1. An internal cast of a flattened right valve sho~wing the
extreme length of the dorsal margin in comparison
with the height. The chondrophore pit is partly concealed. .Tamberoo, New South 'Vales.

Aviculopecten englelwnUi) Eth. and Dun.
Fig. 2. An internal cast of a right valve showing obliquity, and
the anterior auricle which is separated from the valve
below by a deep byssal sinus; also an external impression of the left valve exhibiting the fine .concentric
markings of the valve. Ulladulla, New South Wales.
Fig. 3. An internal cast of a right valve showing the anterior
auricle which is separated into two portions by a
median depression. Wyro, near Ulladulla, New South
Wales.

Deltopecten BlJ.
Fig. 4. An internal cast of a right valve showing chondrophore pit
and the relative proportions of the auricles. The length
of the lateral margins is well defined in this figure.
Tianjarl'a, Wandl'awandian Creek gullies, New South
Wales.
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EXPLANATION OF PLATE VII.

Deltopecten media (Laser on).
Fig. 1. An internal cast of a right valve, showing the valve
sculpture. The relative proportions of the auricles are
well defined in this figure, which also exhibits the byssal
sinus and the chondrophore pit. Coast line between
St. George's Basin and Ulladulla.
Fig. 2. Portion of a left valve showing the stronger convexity
than the right. 1Vyro, near Ulladulla, New South
Wales.
Fig. 3. The type specimen of Aviculopecten media Laseron. A left
valve showing anterior auricle. Wandrawandian, New
South Wales.
Fig. 4. An internal cast of a left valve exhibiting costm. The
choridrophore is just discernible. Coast line between
St. George's Basin and Ulladulla, New South Wales.
Fig. 5. Internal cast of a left valve exhibiting portion of the hinge
area of a right valve. 1Varden Head, Ulladulla, New
South Wales.

REC. A L'S'rR.

~It'S.,

G. C. Clutton, Photo.

"OL. XVII.

EXPLANATION OF PLATE VIII.

Deltopecten fittoni (Morris).
Coast line between St. George's Basin and Ulladulla,
New South W'ales.
Fig. 1. A slightly oblique internal cast of a left valve, exhibiting
hinge area and the chondrophore, which is partly concealed by the umbo.
Fig. 2. An external impression of a left valve, which shows to
advantage the characteristic sculpture of this species.
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PLATE IX.

Deltopecten depre88U8, 8p. novo
Kioloa, near Ulladulla, New South Wales.
Fig. 1. A large left valve of an adult specimen, showing the heavy
folds and relative proportions of the auricles.
Fig. 2. An internal view of a left valve, showing the large chondrophore pit.
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I,XPLANATION OI<' PLATE X.

Deltopecten depreS8US, Sp. novo

Kioloa, near Ulladulla, New South 'Wales.
Fig. 1. Portion of the very much flattened right valve, showing
the posterior auricle and heavy valve sculpture.
Fig. 2. Left valve of an immature specimen, which exhibits the
ornamentation (inferior in size to the adult) and the
auricIes.
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PLA'l'l~

X.

EXPLANA'l'ION OF PLA'l'E XI.

Deltopeeten ef. gigantcus, Chao.
Kioloa, near elladulla, New South ,Vales.
Fig. 1. Portion of a left valve, showing the closely packed primary
and secondary costal.
Fig. 2. The right valve of }i~ig. 1, exhibiting the anterior auricle
and valve sculpture. A portion of the hinge area and
umbo of the left valve are visible.
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EXPLANATION OF PLATE XII.

Deltopcctcn leniu8Culu8 (Dana).

Fig. 1. A right valve exhibiting the valve ornamentation.
gong, New South -Wales.

Gerrin-

Fig. 2. An external impression of a right valve, showing relative
proportions of the auricles. North Head, Ulladulla,
New South Wales.
Fig. 3. An external impression of a left valve of a comparatively
large specimen, showing the convexity and valve
sculpture. Gerringong, New South Wales.
Fig. 4. The external impression of a right valve.
Ulladulla, New South Wales.

North Head,

Fig. 5. Photo-micrograph of a portion of a left valve showing (1)
Primary and (2) Secondary costal. Gerringong, New
South Wales.
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XII.

EXPLANA'l'ION OI<' PLA1'E XIII.

Deltopeoten cornptus (Da;na).
Fig. 1. Portion of a left valve, showing the relative proportions of
the auricles and the heavy primary costre. Tianjarra,
Wandrawandian Oreek, New South Wales.
Fig. 2. An external impression of a left valve. Lake Tullawalla,
St. George's Basin, New South Wales.
Fig. 3. A cast of Dana's type specimen of Pecten comptus.
Illawarra, New South ",Vales.
Fig. 4. A photo-micrograph of a portion of a left vah'e, showjng
(a) Primary, (b) Secondary, (c) Tertiary castre.
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EXPLANATION OF PLATE XIV.

Deltopecten clarkei, Bp. nO?;.
Sussex Inlet, New South Wales.
Fig. 1. Internal cast of a flattened right valve, exhibiting costre of
the one type.
Fig. 2. Internal cast of a convex left valve, showing a small portion
of the posterior auricle.
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EXPLANATION OF PLATE XV.

Deltopecten subquinquelineatus (ilIcOoy).
Fig. 1. Photo·micrograph of a portion of a left valve, showing the
(a) Primary, (b) Secondary and (d) Tertiary costal.
Fig. 2. An internal cast of a left valve. Lake Tullawalla, St.
George's Basin, New South Wales.
Fig. 3. A left valve, showing the relative proportions of the auricles.
The chondrophore pit is partly concealed by the umbo.
Conjola, near Milton, New South Wales.
Fig. 4. An external impression of a left valve. Both am-ides are
missing. Conjola, near Milton, New South ,Vales.
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EXPLANATION OF PI,A'rE XVI.

Deltopeoten 8ubquinqlLelineatu8 (Jl{cCoy) var. deliocLtula) rar. novo
Fig. 1. A left valve, exhibiting the relative proportions of the
auricles and the valve sculpturc. Ulladulla, New South
Wales.
Fig. 2. External impression of a left valve.
dulla, New South Wales.

North Head, Ulla-

Fig. 3. A photo-micrograph of a portion of a left valvc, showing
(1) Primary and (2) Secondary costle.
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