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Art. I.

—

Further Descriptions of the Tertiary PolyzQp,::;nfp-^^-,^

Victoria.—Part IV. A^^i^AC>

By C. M. MAPLESTONE'. /<^/^ -*>*'*- V,^'^'

(With Plates I. and II.)

[Eead 19th, April, 1900.]

Cellaria biaperta, n. sp. (PI. I., Fig. 1)

Zooecia obscurely hexagonal, almost diamond-shaped, with

linear margins which are sometimes straight longitudinally

for a short distance between the zooecia ; thyrostome semi-

circular, above the middle of the zooecia, two denticles in the

lower margin ; at the apex of the zooecia a somewhat semi-

circular opening (ovarian ?) ; avicularia triangular, with rounded

angles, cucullate, with a deep oval cavity.

£om/iij.—Muddy Creek (T. S. Hall).

A single zoarium. The zooecia are pointed at the distal and

proximal ends ; the semicircular opening which is present in

almost every zooecium may, I think, be ovarian. It is allied to

C. laticellay but the avicularium is different, and this feature is

now recognised as the most distinctive characteristic in Cellariae.

Cellaria biseriata, n. sp. (PI. I., Fig. 2).

Zoarium in flat internodes composed of two rows of zooecia on

each face. Zooecia subtriangular ; surface smooth ; margins

linear, raised ; thyrostome close to distal end, semicircular ; two

denticles in lower lip ; a small crescentic lobe projecting under

the distal margin.

Locality.—Grice's Creek, Mornington (T. S. Hall).

A single specimen in good preservation. The zoarial and

zooecial characters are very distinctive.

Membpanipora spiculifera, n. sp. (PI. I., Fig. 3).

Zoarium cylindrical, dichotomously branched. Zooecia oval,

area large ; margin narrow, raised, with a series of small

mamillae, probably the bases of spines ; ooecia globose, with

subtriangular area in front.

1
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Locality.—Mitchell River (J. Dennant).

This is near M. geinmata, but it is much more delicate ; the

margins ai"e not so thick as in that species and there is no trace

of a "sloping plate " in the distal end of the zooecia.

Membpanipora morningtoniensis, n. sp. (PL I., Fig. 4).

Zooecia oval ; area very large ; margin raised, with six (or

more) irregularly branched spines at the distal end.

Locality.—yioxnm^tow (T. S. Hall).

I have found only the small fragment figured, in which there

is but one zooecium at all perfect (a small portion of the margin

on the left hand side is broken away), but the numerous irregu-

larly shaped spines at the distal end show it to be quite distinct

from any other species.

Membranipopa dennanti, n. sp. (PL I., Fig. 5).

Zoarium encrusting. Zooecia irregularly oval ; area subtri-

angular, or subquadrangular, with the angles rounded ; avicularia

large, mandible long, acute, slightly curved ; a large perforation

or open space above. Ooecia globose, with a faintly marked

frontal area.

Locality.—Mitchell River (J. Dennant).

This belongs to the ''
fleiningii'''' group. The perforation or

uncovered space in the cell wall above the avicularium is a very

peculiar feature, but is said by Mr. Waters^ to occur in M. curvi-

rostris and M. permunita.

Membranipopa incupvata, n. sp. (PL I., Fig. 6).

Zoarium encrusting. Zooecia irregularly hexagonal, very flat,

margins sulcate ; area oval, large, surrounded by a narrow

mamillated border, which incurves near the distal end.

Z^ra/Z/j'.—Fyansford (T. S. Hall).

The single specimen figured. The zooecia are large and very

flat. The small elliptical prolongation of the area distally formed

by the incurved margin is peculiar, and may possibly represent

ooecia broken away, but there is no trace of an ooecial cell in the

cavity, the dorsal wall is quite smooth internally.

1 Linn. Soc. Journ., 1898, p. 684.
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Amphiblestrum cpassissimum, n. sp. (PL I., Fig. 7).

Zoai'iura very robust, somewhat glomerate. Zooecia with very

thick cell walls, ovate ; margins of area broad, raised, slightly

concave on the surface ; in the dorsal wall there is on each side

a large perforation, and on the lower median portion a still

larger one; 2- 10 spines on distal margin.

Locality.—Filter Quarries (T. S. Hall).

This is a remarkably robust species, with thick smooth walls.

It is quite distinct from any other. Some of the zooecia are

truncate, with the distal and dorsal wall incurved, while others

are not truncated, but have the distal margin convex, with traces

of spines. In these the peculiar perforated structure of the

dorsal wall is not seen, save in one (the extreme left hand one),

in which one of the lateral perforations is visible, and in the

lowest one in the figure, in addition to the thickened distal

margin with spines, there is a semicircular structure with a row

of spines or perforations, which probably represents the front of

an ooecium, as, at the extreme proximal part, there is apparently

the remains of the distal portion of a zooecium.

Amphiblestpum pobustum, n. sp. (PL I., Fig. 8).

Zoarium cylindrical, branched dichotomously, robust. Zooecia

large, oval, four in lateral series ; surface smooth, a few spines

round the margin.

Z^^rtZ/Vj'.—Filter Quarries (T. S. Hall).

This also is a very robust species. The margins probably bore

spines all round, but the bases of a few only (in different positions)

are preserved.

Amphiblestrum bispinosum, n. sp. (PL I., Fig. 9).

'Zoarium in vincularia form, quadrate. Zooecia in single linear

series on each of the four faces, very large, quadrate, elongate

;

area oval or subquadrate, opesia subquadrate, narrower at distal

end ; a large pore on each side of the margin, near the distal end
;

whole surface minutely granular.

Locality.—Mitchell River (J. Dennant).

This is a very large- celled species; the pore on each side of

the opesia may represent either a small avicularium or, more

probably, the base of a large spine.
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Amphiblestrum concavum, n. sp. (PI. I., Fig. 10.)

Zooecia of very irregular shape, from triangular to oblong
;

surface slightly concave, the niai-ginal portion being raised,

especially in the distal part, but not thickened in any way

;

opesia also irregular in form, oval to quadrate, margins slightly

thickened ; surface covered with minute granulations ; narrow

sulci between the zooecia ; avicularia raised, oval, with triangular

mandible, a bar and semicircular cavity.

Locality.—Mitchell River (J. Dennant).

A single specimen.

Pyripora catenularia, (Jameson, sp.)

In some material from Spring Creek I have found a specimen

of this species. Mr. Waters records it from Curdie's Creek in

Q.J.G.S., Yol. XXXYIL, p. 323, under the name of Membrani-

pora catenularia. Dr. IMacGillivray in P.Z.V., dec. XI., gives

reasons for retaining D'Orbigny's genus Pyripora. It is not

included in the species described in his monograph.

Selenaria cpibposa, n. sp. (PI. II., Fig. 11).

Zooecia irregularly hexagonal, with wide inwardly sloping

margins ; aperture arched above, sides and lower margin straight,

edges crenulated ; vibracular area very large, cribriform. Dorsal

surface furrowed, very slightly granulated.

Locality.—Gippsland (Rev. A. W. Cresswell).

In the two specimens I have, the large cribriform vibracular

plates (much larger than the zooecia) are mostly broken away,

the open spaces show as vacuities sufficiently large to be visible

to the naked eye, and give a peculiar spotted appearance to the

zoarium. This and the shape of the aperture (opesia) show it to

be quite distinct from any other species.

Caleschapa parva, n. sp. (PI. II., Fig. 12).

Zooecia ovate, not contracted below ; an open space below the

thyrostome, from the thickened lower margin of which a narrow

calcareous plate projects, and is united to the underside of the

proximal margin of the opening. Ooecia quadrate, but globose.

Locality.—Mitchell River (J. Dennant).
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This much resembles C. dentiadata, but is smaller ; the zooecia

are of a diflferent shape and do not encroach on one another

longitudinally, as in that species. The structure of the opening

below the thyrostorae is not exactly the same. In this species

the margin of the opening is continuous, and the plate, projecting

over it, is united to under side of the lower part ; in C. dentiadata

it is on a level, and is continuous with the front wall, the open

spaces being quite distinct, whereas in this species the opening

shows as a single one with a bar or plate, which does not

interrupt the margin. The ooecium also is very different from

that of C. dentiailata, as figured by Dr. MacGillivray in P.Z.V.,

pi. 48.

Thalamopopella posieri {Audouin.) form longirostpata,

no v. (PI. II., Fig. 14).

Zoarium bilaminate. Zooecia in linear series, oblong with

distal end rounded ; margins raised ; no " tubercles " near the

opesia, which is suborbicular ; two lai'ge foramina below the

opesia; the proximal part of the intervening cell-wall depressed

below the level of the front of the zooecia. Avicularian cell

very long, mandibular cavity long and pointing distally.

Locality.—Jimmy's Point, Gippsland Lakes (J. Dennant).

This differs from the four varieties of T. rosieri, described by

Mr. Hincks in A.M.N.H., ser. 5, vol. YI., p. 379, where he sums

up their distinctive features as follows :

—

" 1. Normal form, with marginal tuberosities and large

bilobate ooecium ; avicularia none.

2. Form goihica. With marginal tuberosities, destitute

of ooecia ; avicularia large, with triangular man-

dible. Mazatlan and California.

3. Form indica. Without tuberosities ; avicularia large,

with somewhat elongated slender pointed man-

dible. Large bilobate ooecium. India.

4. Form fakifera. With marginal tuberosities ; avicu-

laria large, with much elongated tapering falci-

form mandible. Ooecium (?). Australia."

The form I now describe differs from the normal in having

avicularia and no tuberosities ; it is near form " Indica,^'' with

which it agrees in having no perceptible " tuberosities," and has
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avicularia which, however, are very much longer than the zooecia,

those of Indica being oialy about half the length ; and it difiers

from all the forms in being bilaminate, and in the calcareous

extension below the opesia, Vietween the foramina being very

narrow and depressed proximally below the surface of the ooecia,

causing the proximal margin of the open space to be continuous,

and the foramina, consequently, not be so distinctly, or distally,

separated, as in the other varieties. This feature is much more

marked in the following species, in which, hosvever, there are

other characteristics which separate it from T. rosieri and its

varieties.

Thalamopopella gracilis, n. sp. (PI. IL, Fig. 13).

Zoarium cylindrical, about six zooecia in transverse direction.

Zooecia elongate, sides straight, arched above, margins raised

;

opesia subcircular, below it an opening with a downward

prolongation of the upper margin, reaching and united to the

under surface of the lower margin ; avicularia oval, pointed

proximally.

Locality.—Jimmy's Point, Gippsland Lakes (J. Dennant).

I found numerous specimens of this species in the deposit. It

differs from the preceding one in the following particulars :—The

zoarium is cylindrical or in Vincularia-form, the zooecia are

much smaller, there is a very slight tuberosity on each side of the

opesia, the calcareous process dividing the two foramina is much

narrower, is not always central, and in some instances does not

appear to be connected with the proximal mt^rgin causing the two

foramina to appear as a single opening in a much more marked

manner than in the preceding species ; the avicularia are shorter,

have a stout bar, and point proximally, not distally as they do in

all the varieties of T. rosieri which have them.

Palmicellaria quadrifrons, n. sp. (PI. IL, Fig. L5).

Zoarium free, erect, quadrate. Zooecia in single series on

each of the four faces, tubular, with perforations on the inner

margin, distal part projecting ; thyrostome suborbicular, with

raised thin peristome, on one or both sides of which is an avicu-

larium with a globular base, on the inner edge of which are two

small tubular projections ; the mandible is triangular, and opens

into the inside of the peristome.
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Locality.—Cape Otway (Hall and Pritchard).

The great peculiarity of this species is the form of the avicu-

laria, which is globulai\ I took them at first to be ooecia, but

an examination of a specimen with some zooecia with only one

avicularium at the side of the peristome showed their true

character, and that the mandible opened into the inside of the

peristome. In those zooecia which have an avicularium on each

side of the peristome, the mandibular area is not visible. The

small tubular projections are probably the bases on which spines

were articulated.

Palmlcellapia uniserialis, n. sp. (PI. II., Fig. 16).

Zoarium free, phytoid. Zooecia in single series, elongated,

almost tubular, with a rib on each side and one on the middle of

the dorsal surface
;
peristome slightly everted ; a row of pores on

the inner edge ; ooecia small, subglobose. A few perforations

round the base.

Locality.—Mitchell River (J. Dennant).

This I place provisionally in Palmicellaria, though it differs

from that genus in being uniserial, but, as zooecial characteristics

are more I'elied upon for generic classification than zoarial, I

have probably placed it correctly. It is allied to the preceding

species as the zooecia are of similar shape. . I have seen no

avicularia. The specimen figured is the only one that shows an

ooecium ; I have one or two consisting of two zooecia, but the

majority of the specimens are single zooecia.

Characodoma, nov. gen.

Zoarium in elongated quadrate internodes. Zooecia uniserial

on each face of the zoarium. Tliyrostome ovate with a sharp

denticle on each side pointing downwards over the lower or distal,

triangular portion.

Chapacodoma halli, n. sp. (PI. II., Fig. 17).

Characters as for genus, but the fertile and infertile zooecia

differ considerably. The infertile are suborbicular in shape,

convex, covered with mamillae of various sizes ; an avicularium,

on a more or less prominent elevation, with a triangular mandible

on each side (occasionally on one side only) of the thyrostome,

which is ovate with a sharp denticle on each side pointing down-

wards ; the lower or proximal portion being subtriangular.
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The fertile zooecia are obscurely hexagonal with much elevated

very rugose and irregularly nodulated margins, forming a

pallisade round the central area which is depressed and smooth
;

thyrostome the same as in the infertile zooecia ; an avicularium

on one or both sides of the thyrostome with a triangular

mandible ; ooecia reniform, densely punctate. Below the lowest

zooecium in the internode figured there is a large spatulate avicu-

larium with the mandible placed horizontally, below which the

zoarium is attenuated downwards. Similar avicularia occur

occasionally on zoaria bearing infertile zooecia in the same

position, and also on other parts of the zoarium, causing then a

slight in-egularity in the disposition of the zooecia.

Localities.—Mornington (T. S. Hall) ; Mitchell River (J.

Dennant).

The portion of the fertile zoarium figured is part of a solitary

specimen from Mornington, and is that from which I determined

the genus and species ; but after having done so I obtained a

large number of specimens from the Mitchell River deposit, most

of which were composed of infertile zooecia, a few had fertile, and

one or two both fertile and infertile zooecia. The specimen from

Mornington is the only one which shows the ooecia perfect ; in

those from the Mitchell River only the base or dorsal wall is

preserved, the front wall having been broketi or worn off. The

perfect internode in all cases is about 0-15 of an inch long, but

the fertile and infertile ones differ in the width, the former being

0-027 of an inch in diameter, the latter 0*020.

This is a very interesting and instructive form as it shows the

very great and very remarkable difference that may occur

between the fertile and infertile zooecia of the same species

especially when one specimen bears an ooecium on every zooecium,

and another has none ; indeed, had I not found some specimens

with both fertile and infertile zooecia I would have considered

them to be different species, for in the fertile zooecia, as stated

above, the front is depressed and smooth with a very much

raised rugose border or margin, like a fence or pallisade, while

in the infertile zooecia the front is very convex and covered with

mamillae. The only features in common being the thyrostome,

the avicularia hj the side of it, the large spatulate avicularia and

the zoarial structure.
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The apertures of some of the ooecia are not quite perfect, and

I have shown the lateral zooecia in outline only but in shadow,

so as to facilitate the recognition of the form of one series,

indicating the position of the ooecia in the lateral series by the

letter " O." The outline of these will show the great irregularity

of the rugose margins. In the front view it is almost impossible

to show this or their height above the level of the thyi'ostome
;

the lateral series in the infertile zoarium is also indicated in

outline and in shadow. I have also drawn an outline of the

thyrostome (Fig. lib) on a much larger (3| times) scale so as to

show its structure better.

DESCRIPTION OF PLATES I. and II.

Fig. 1.—Cellaria biaperta.

2.—Cellaria biseriata.

3.—Membranipora spiculifera.

4.—Membranipora morningtoniensis.

5.—Membranipora dennanti.

6.—Membranipora incurvata.

7.—Amphiblestrum crassissimum.

8.—Amphiblestrum robustum.

9.—Amphiblestrum bispinosum.

10.—Amphiblestrum concavum.

11.—Selenaria cribrosa.

12.—Caleschara parva.

13.—Thalamoporella gracilis.

14.—Thalamoporella rosieri, form longirostrata.

1 5.—Palmicellaria quadrifrons.

1 6.—Palmicellaria uniserialis.

17.—Characodoma halli.



Art. IL—Notes on the Plumage Changes of Petroeca

Ijhoenicea (Goidd); Pachycephala gutturalis

(Latham); and Microeca fascinans (Latham).

By ROBERT HALL.

(Commvinicated by the Hou. Sec).

[Eead 19tli April, 1900.]

The following notes, made upon three species of our most

common insectivorous birds, bear reference especially to the

males, because of their development from birds, which, in the

early stages, present so marked an opposition in plumage to the

adult. Having taken a sample of each of three characteristic

genera of our birds and traced their development in plumage, I

believe the observations will apply to the many species of the

first two treated and a few of the third. While Petroeca exhibits

a plain plumage in the early stage and a brilliant one in the

later, and Microeca an ornamental plumage in the early stage,

with an unassuming one in the later, it is to be noticed that

Pachycephala has a striking, though uniform, plumage in the

first place, a brilliant one in the last stage, and a quiet grey one

in the intermediate stage. In Petroeca and Microeca, the

marked changes are performed, roughly speaking, in two acts,

while in Pachycephala its varying changes have three distinct

and opposed plumages, as regards the colour—the males alone are

referred to.

Petroeca phoenicea, Gould.

Until certain of the following specimens were collected by the

author, there were two points of interest about which much

private discussion occurred :— the first, a local matter, namely

where the species goes to in the summer, and the second,

whether the male effects seasonal changes in its plumage, and

if so, how 1 By collecting male specimens in the Plenty Ranges

on the 27th of January last, and observing others while on an

excursion with the Field Naturalists' Club of Victoria, I conclude
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without hesitation that it is not a general act for the birds to

go further south than this colony to summer, although a few

may do so. In addition, from data supplied to me of birds

being found in the coastal lines of Mornington in December, and

from a nest being found by myself near Box Hill late in the

Spring, I am of Mr. Gould's opinion that the species merely

becomes secluded during the spring and summer and reventures

into the close environment of towns with the income of the

autumn.

As to the question of change in plumage, Stage H clearly

shows a moult and that the shedding of red feathers is simul-

taneous with the supplying of new and stronger " reds." As to

when the red is first obtained I find in certain cases it appears

in the nestling, while in others it nmy not appear for nearly

twelve months, when it bursts out in new feathers as a clear

light red.^ In the following year's moult a strong red is obtained.

There is also a red that make its appearance on the chest in the

young that seems to me to be light scarlet. There is nothing

to indicate that this red does not belong to the nestling, and

although it looks as if age had intensified it, there is no evidence

in support of it by the other specimens. It is in my opinion

a bird highly developed at the first. The " red " when once

obtained keeps the bird a " red one " always, and it becomes a

flame-breasted bird about the third year. As in the case of

Malurus cyaneu.s, Ellis, the month will vary with the date of

brood and the season.

I believe no description of a fully adult male has yet been

rendered, for I see no account particularly of the flush of dull

red above the forehead, which, in Phase G-, is very distinct.

I have handled sixteen male birds that have the appearance of

maturity. Of these, nine are uniform grey, agreeing with the

description of the adult by Messrs. Gould and Sliarpe. Five

have so faint a wash of dull red above their foreheads, that it

has either been previously overlooked or not taken into account

because of its subdued nature ; two are distinctly washed with

dull red across the fore part of the crown. With this latter

crown-colour there is an exceedingly intense red upon most of

1 Dr. Shai-pe (Brit. Mus. Catal. Birds, vol. iv., 1879) remarks : " Ttie young' male is similar

to old female but with orari're instead of vermilion breast."
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the under surface. Corresponding with the three phrases of the

crown are three phases in the red of the under surface—light,

medium and strong.

An examination of the following phases has shown me, first,

that the white frontal mark may appear in the brown plumage

phase or not until the bright red and deep black feathers of a

late stage have come ; the latter being the exception or in the

minority of cases ; second, that the orange red of the throat,

chest and breast in the majority of cases does not appear until

some twelve months have elapsed, but that the nestling or young

may have (a) stray orange-red feathers on the breast, (^) a uni-

form very pale-red breast, (c) a uniform brown breast, which is

the general case ; in the third place, the black quills and distinct

white markings to them, appear as the bird is undergoing its

second moult. The throat does not become uniform red till the

second moult is effected. The scarlet red of the adult does not

appear within at least two years, and the flame-red, three.

Although I have had no opportunity to examine a phase

actually from the nest, many of its feathers, if not all, are seen

in Phase B, which is, in my opinion, practically a nestling with a

longer wing and tail. It is still an open question, and I have

thought it better to leave a doubtful gap rather than wait,

possibly years, to find and record it under these remarks Phase

B is recently out of the nest and retains the back feathers of the

nestling, judged by analogy. At the same time it shows its

first plumage to have pale orange-red feathers on the chest, which

is not so in four of thQ five stages of Phase C, and but feebly in

the fourth stage of Phase C. In addition there is a small white

frontal mark that is not in the far advanced Phase E (which is

brown), though represented in certain stages of Phase C. The

five stages of Phase C are birds in brown plumage and except in

one case, C4, where there are particles of very faint red about

the breast, there is no red. The strong white of the forehead

clearly shown in C5, is scarcely visible in C„ while in the inter-

mediate stages it varies. The distinct white wing bar of the adult

is represented in C, by a bar of buff, which varies gradually be-

tween Cj and Cj, in the latter being a fairly clear white, but not

the strong white of the mature bird. The under tail coverts of C,

are not so white as in C,. Phase D shows two of its stages to
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have a conspicuous chest patch of red, with frontal patch and

abdominal area white, while a third has only a flush of red, and

that upon its throat, with frontal mark brown and white. Al-

though two stages of Phase D may be no older than any stage in

Phase C, and both having the same time removal from Phase B,

I place them under different heads because of the red in D that is

not in C. The third case just referred to is placed with D on

account of the oi'ange-red throat and brown chest. Phase E is a

most interesting one. A week earlier in its career it would have

been placed with C, but being now in a state of metamorphosis,

conspicuous with contrast of feathers, it stands apart from all

others. The breast, back and wings show most of their plumage

to be of the early stage, but bright red is appearing through the

breast feathers, and jet black quills are maturing in the wings,

while the tail has dropped its brown quills before the " blacks
"

are ready to serve their purpose. The examples of Phase F show

the first clear light red of most of the under surface after the

moult of " brown," one a deeper red than the other. Phase G is

the stage figured by John Gould, ^ and generally looked upon as

the adult. Tt is described as such by Dr. Sharpe.'* Phase H is

the fully matured bird. Its red is intense, and but for the

developed forehead it would lead one to believe it to be a case of

erythrism. Phase J appears to be the same age as H. Its value

lies in tlie moult being clearly shown, and the process of replen-

ishing both quill and contour featliers.

F/zase B.

Young c?, sk., 19-11-97. Heytesbury, Victoria. (Per Mr.

George Graham).

It has recently left the nest and has its wings and breast

colours more intensified than in the stages slightly older. The
whole of the upper brown surface shows the streaked feather

so characteristic of the nestling, the whole length of the rachis

of each feather being whitened ; frontal mark, white ; wings,

deep brown with a tawny band across each, and tawny edgings

to secondaries and coverts ; tail, deep brown, except outer

1 Birds of Australia, vol. iii., pi. 6.

i Brit. Miis. Cnt. Birds, vol. iv
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rectrix, which is whitish with a brown edge along most of the

inner web, and a brown patch towards the extremity of the

outer one ; throat, chest, lower breast, and lower abdomen,

greyish-brown; upper breast, pale orange-red ; under wing

coverts, pale salmon-grey ; bill, deep brown ; legs, brownish-

black. Length of wing, 2-8 inches; tail, 2-25 inches.

There is a possibility that an error has been made in the

identification of this specimen, as both P. phoenicea and P. leggii

breed in the same district. It is not consistent with the

numerous other skins of young handled by me, and in all

probability it should not show any red. That phase C shows a

single red feather is more likely to be abnormal than normal.

For this reason it will be better to consider this phase of P.

phoenicea has not red upon the under surface.

Phase C.

Stage Cj. Young J", sk., 10-1-97. Myrniong, Victoria.

Although older than B it shows no pale orange-red breast.

This is the nearest stage to B, because in it there remain the

characteristic shaft-marking of the dorsal contour feathers and

buff, oblique markings of the wings ; coverts greatly tipped with

rufous brown; outer tail quills, though mostly white, show brown

markings at the bases ; upper surface brown, small frontal mark

light brown, tending to cream, all but outer tail feathers deep

brown ; under surface light brown, tending to white, and whiter

than in any other stage ; the abdomen almost white ; beneath

breast plumage lie concealed three solitary faint red feathers

which are not of very recent development ; under wing coverts

ruddy brown ; bill and legs deep brownish-black. Length of

wing, 2-85 inches; tail, 2*4 inches.

Stage Co. Young (?, sk., Oct. 1899. Essendon, Victoria.

Upper surface brown ; foi'ehead like back ; under surface

lighter brown, except on abdomen, which is creamy white ;
under

tail coverts cream white, and whiter than in C, ; oblique bands

across wings whiter than in Cj ; outer tail quills whiter than in

Ci; bill and feet blackish; length of wing, 2-85 ins.; tail, 2-2ins.

Stage C3. Young <?, sk., 1-6-97. Box Hill, Victoria.

Similar to Co, except the frontal mark, which is more distinct

from the forehead
;
primaries lighter brown than in 1 and 2.
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Stage C4. Young (?, sk., Victoi-ia.

The head beinc: I'ich brown makes it differ from the other

stages. Upper surface brown ; small frontal mark brown, with

a faint inclination to white in it ; whole under surface inclined

to rich brown, and in parts of the throat, chest and breast to

light reddish-brown ; one centre quill of the tail shows white at

tip, not previously noted. In other respects it agrees with the

other stages of this phase. Length of wing, 3 ins.; tail, 2-4 ins.

Stage C5. Young (?, sk., 10-7-97. Essendon, Victoria.

Frontal mark white and of adult's superficial area ; rest of

forehead and crown greyish-brown ; edge of penultimate inner

secondary white and prominent. These three I'egions are

distinctly in advance of the earlier stages. Under surface much
lighter than in any other stage of this phase, the throat tending

to greyish white, with much of the latter on the lower breast and

abdomen ; under tail coverts and outer tail feathers whiter than

in the foregoing stages; dorsal surface brown ; remaining regions

as in O4. Length of wing, 3 '05 inches ; tail, 2-4 inches.

F/uue D.

Stage D,. Young <^, sk, 31-3-97. Heytesbury, Victoria.

(Per Mr. Geo. Graham).

Upper surface uniform brown, the upper tail coverts being

deeper brown and agreeing with the centre tail feathers ; frontal

mark brown, intermixed with brownish-white ; throat faint red
;

chest and sides of upper breast brown ; centre of breast, abdomen

and under tail coverts creamy white, certain of the coverts

streaked brown about the mid-rib ; flanks brownish ; wings deep

brown, the coverts and secondaries edged with light brown

;

band upon wing white, roughly edged with fulvous ; bill and legs

deep brownish-black. Length of wing, 3 '05 ins.; tail, 2'35ins.

Stage Do. Young (?, sk., 12-4-98. Essendon, Victoria.

Upper surface light brown ; central tail leathers brown, very

small spot of brown on outer web of outer feather
;
penultimate

tail feathers brown, with an oblique portion of it dull white

;

frontal mark small and white ; wing brown, cream band across it

and secondaries edged with cream ; coverts greyish-brown ; chin

greyish-white ; throat brown, with a cream coloured band across
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lower part : chest light scarlet ; breast and abdomen white

;

flanks brownish ; under tail covers deep cream ; bill and legs

black. Length of wing, 2-7 inches ; tail, 2-15 inches.

Stage Dg. Young c?, sk., 12-10-99. Victoria.

This skin is practically the same as D.,, the conspicuous patch

of the same hue of red across the chest occupying less of the

chest and more of the breast than in D.^. Length of wing, 2 '75

inches; tail, 2-15 inches.

Phase E.

Imm. c?, sk., 27-1-00. Plenty Ranges, Victoria.

This specimen shows abundant evidence of a thorough eject-

ment of one quarter of its brown plumage. That it is a young

bird, and is assuming the strongly contrasted " blacks and reds
"

of the adult is quite evident. Before collecting, I observed it to

fly some thirty yards over the bracken just as a Sericornis, or

Malurus would do. The process of moult was taxing its grace in

flight. The portion of the old plumage remaining is the brown

of the breast, back, and half of the wing quills. The reds are

coming and many have appeared in a blotchy manner upon its

breast. The old tail quills have all been displaced by new, soft

and short ones, the laterals being white-edged ; forehead brown,

not yet moulted ; lores black ; 1, 2, 3 and 4 primaries are old

and grey ; 5 is a new black quill two-thirds correct length

;

6, 7, 8 and 9 quills are new and black, spotted with white as in

adult ; 10 is new and black and half grown ; the remaining quills

are old and grey, new innermost secondaries black ; wing coverts

are new in addition to old, while others are maturing ; upper tail

coverts are new and old, intergrowing ; under wing coverts

" bursting ;" under tail coverts principally new ; head feathers

are partly new blacks, but mostly old greys; legs feebly feathered,

mostly new. The " reds " of the lower portions of the chin and

throat are in their sheaves, though visible owing to the partial

fall of the old feathers ; under surface brownish-grey, feathers

old; bill and legs black. Length of wing, 2-9 inches; tail,

1-35 inches.

Phase F.

Stage Fj. Imm. $, sk, April, 1S97. Heytesbury, Victoria.

(Per Mr. Geo. Graham).



Notes on Plumage Chcmges. 17

Without a standard for comparison or a knowledge as to

what range the under and upper surfaces have in their coloura-

tion one would believe this to be a fully developed bird. Place

it against a fully adult skin and you will find the red of the

under surface lacks density, the grey of the upper is not so

leaden, and the forehead is uniform with the grey crown. The

frontal mark is white ; lores dark slate ; chin grey ; abdomen

and under tail coverts white ; central tail feathers slate-brown,

lateral mostly white, penultimate tipped white ; wings brownish

black, secondaries and coverts edged white ; inner primaries

tipped white ; the white patches on quills clear white ; under

wing coverts smoky white, and whiter towards tips ; base of

lower mandible light brown, other portions of bill deep brown
;

legs leaden-black. Length of wing, 3"15 inches; tail, 2*45

inches.

Stage F.,. Imm. c?, sk., 30-8-97. Essendon, Victoria.

It is very much the same as Fj. There is a flush of dull red,

scarcely perceptible above the frontal mark, that indicates the

approach to maturity.

Phase G.

Imm. (?, sk., 10-7-97. Maribyrnong, Victoria.

A description is not necessary for this phase, as it has been

described as the adult.^ By the above I do not wish to convey

the meaning that Dr. Sharpe has described an immature bird for

an adult, but, rather, that an immature adult has been described

when a stage distinctly more developed would have been described

had the skin been available or a previous description known to be

on record.

Phase H.

Ad. (?, sk., 1898. Victoria.

When this skin is placed parallel with fifteen others together,

a glance at each of the crowns will show this to be coloured dull

red, while all the others are greyish ; a careful look will show

some of them to have a faint flush of dull red upon their crowns.

Still keeping them in a row, the ventral red of this specimen

shows distinct from all others in its intensity.

1 Brit. Mus. Cat. Birds, vol. iv., 1879.
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The frontal mask is silky white ; across base of forehead a

narrow black line ; flush of dull red above frontal mark and on

to crown, which is dull slaty-grey, like the rest of the dorsal

region ; lores slaty-black, sides of face and ear coverts grey
;

tail slaty-black, except outer quills, which are mostly white, an

oblique brown mai'k being upon inner web and a second brown

mark towards tip of outer web ; penultimate quills partly white
;

chin and sides of throat slaty-black ; throat, chest and breast

rich scarlet ; lower part of abdomen and under tail coverts white
;

flanks slate-grey, with white tips to feathers
;

primaries black at

base, sooty-brown at distal half, a band of white across the inner

series near base ; secondaries brownish-black, external webs edged

white ; inner primaries and secondaries tipped white ; lesser

wing coverts blackish -grey, other coverts white, or black tipped

white ; under wing coverts and axillaries brownish-grey, with

whitish tips ; thighs brownish-grey ; irides, bill, legs and feet,

black. Total length 5-1 inches; culmen, 0"45 inches ; wing, 3'05

inches; tail, 2*4 inches; tarsus, 0"8 inches.

P/iase J.

Adult (?, sk., 27-1-00. Plenty Ranges, Victoria.

The valufe of this skin is shown in the method of its change in

the colour of its plumage, while strong "reds and blacks" have

appeared and are still appearing, the old weak reds and wing

quills have not all yet been pushed away. It is exhibiting a

thorough renewal of the complete plumage. On the breast are

some very bright new "reds," judged to be new by the quill

barrels and faded old reds. The primaries are veiy unequal.

Counting inwards, the fifth is just leaving its sheath, and the

sixth averages half-an-inch shorter than those adjacent. The tail

quills are considerably off" their normal length in the centre, and

much shorter laterally ; the white of the external quills being

clear white, as in full age ; under tail coverts pure white and

new ; thighs newly feathered, though not yet concluded. The

head has new dull red feathers in addition to new " greys," and

the back has new as well as old " greys ;" bill and feet black. In

other respects it appears to agree with the last phase.
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Pachycephala gutturalis, Latham.

A glance at the specimens exhibited in support of this species

shows three distinct colour ])hases ; the young being uniform

T'usty-brown, the intermediate stage varying grey and brown, the

adult phase jonquil-yellow, black and white. Six phases clearly

show the development towards a seventh or mature stage. A, B,

C, E and F demonstrate steps in the growth of the male, while D
shows a stage of the female immediately after C, when the male

"yellows" fail to appear, and the stage progresses no further.

In outward material this is where the female is first and always

recognised. It is at this stage that the last of the rusty brown

feathers of early age drop out and, if a female, they are simply

I'eplaced by "greys," but if a male, a few "yellows" appear.

This is where the index of sex is first shown externally, though

feebly.

While both sexes are in the nest, they are rufous. Upon
leaving the nest, a few light brown feathers mix, and these

remain for some time. In early spring of the following year the

rusty coloured secondaries are all that remain of the brown phase.

Following this stage, if the bird is to prove itself a male, a slight

indication of "yellow" will appear somewhere in the regions of

yellow. Being now spring, the bird, in my opinion, will, in rare

cases, breed in this far from nuptial plumage, but, as a rule, it

will hold over this part of its career until the following season.

As in many other Australian birds, I take phase E^ to be a

precocious male breeding, but not in breeding plumage, showing

only the faintest external indication of its sex, but strongly

developed internal organs. This bird was perched close to a

nest of eggs, and was delivering a pleasant strain, much as an

adult would do. Phase F is the connecting link of the adult and

junior stages. A few black feathers of the head and pectoral

collar are first to appear, while one or two "yellows" below the

breast help to indicate the sex. There is yet no indication below

the plumage of the mass of yellows. Probably they will come

with the throat " whites," of which there is no sign just now.

Being August 25, I am strongly disposed to believe no develop-

ment into full livery will come into effect until early next spring.

The state of plumage of this specimen is specially interesting.

2a
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Phase (t is the bird known as the adult male. In addition to

this last place, Dr. Gadow^ describes a young male differing in a

few minor points only from one of the phases here noticed.

F/tase A.

Nestling 3, sk., 7-11-96. Heytesbury, Victoria. (Per Mr.

George Graham.)

Rufous strongly ])redominates throughout the plumage, being

most marked upon the throat and chest ; wings brownish, edges

pale, the secondaries and their coverts bearing a rufous flush
;

shoulders dusky white ; bill brown ; feet yellowish brown.

Length of wing, 2 inches; tail, 0'25 inches; culmen 0'25 inches.

Phase B.

Young J, sk., 12-1-97. Myrniong, Victoria. (Per Mr. T. A.

Brittlebank).

"Whole of plumage I'ufous except tail, primaries and portions

of secondaries, which are greyish-brown ; edges of primaries

light ; rufous of abdomen much lighter than on other portions

;

humeral coverts whitish ; bill and legs light brown. Length

of wing, 3"5 inches; tail, 2"35 inches; culmen, 0'42 inches.

Phase C.

Young <?, sk., 17-12-96. Caldermeade, Victoria.

Under surface brownish-cream, with rusty brown feathers

irregularly distributed on each side of the throat, the left side

of the chest, the centre of the breast, and feebly upon the

abdomen ; under tail coverts washed with light brown ; wing

primaries light brown ; secondaries and coverts richly marked

with rusty brown ; forehead grey ; crown and ear coverts light

rusty brown ; remainder of upper surface greyish-brown, with

individual pale rufous feathers intermixed ; upper tail coverts

faint rufous ; tail greyish-brown ; under wing coverts and

axillaries whitish ; bill deep brown at distal end, light brown

proximal end; legs slaty-black. Length of wing, 3 "7 inches;

tail, 3 -20 inches.

1 Brit. Mus. Catal. Birds, vol. viii., 1883.
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Phase D.

Young 5, sk., 28-8-96. Box Hill, Victoria.

Upper surface brownish-grey (adult grey next moult) ; a touch

of deep brown on the upper tail coverts
;

primaries light slate,

light edgings ; secondaries rufous, except centres of innermost,

the edges of the outermost being slate-brown and only edged with

rufous ; under surface as in adult, with a flush of light brown

added, to slightly obscure a tendency to white on the throat and

to darken the breast ; under tail coverts white, the shaft of each

feather brown ; bill deep brown, lighter at base of mandible

;

feet slate. Length of wing, 3'7 inches; tail, 3'1 inches.

Phase E.

Stage El. Young <?, sk., 19-9-96. Box Hill, Victoria.

Head and neck, dark grey ; back, dark grey washed with pale

olive, slightly mox-e pronounced on the upper tail coverts ; tail

uniform (greyish), a slight flush of olive on the middle quill

;

primaries slaty-black, light grey edgings, secondaries edged with

olive-green ; coverts olive-grey ; under wing coverts, whitish

;

lores grey, like head ; throat whitish ; chest and breast grey,

tinged with indistinct yellow ; abdomen and under tail coverts

whitish, flushed with tawny yellow ; bill and feet black. Length

of wing, 3*85 inches; tail, 3-1 inches.

Stage Eo. Young (?, sk., 10-1-97. Myrniong, Victoria.

Secondary coverts bright yellow ; throat approaches nearer

white than Ej. Beyond these regions much as in Ej.

Stage F. Imm. <?, sk., 25-8-96. Heytesbury, Victoria (per

Mr. Geo. Graham).

Upper surface greyish, the back and. upper tail coverts washed

with olive ; forehead slightly intermixed with black feathers

(new) ; wings blackish slate coloured edgings ; certain of the secon-

daries edged with pale olive-grey ; tail grey, one or two of the

quills slightly darker at the distal end ; throat greyish-white

;

brownish-grey crescent, narrow on the chest and broad on the

sides, above which in the middle of the chest is appearing a

blackish pectoral band ; breast and abdomen fawn-white, deeper

on the flanks ; a few small patches of yellow appear on breast,

abdomen and sides of chest ; under wing coverts white ; under
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tail coverts white ; bill black ; legs deep brown. Length of

wing, 3 "9 inches ; tail, 2.9 inches.

Phases G a7id H.

Adults, $ and ?, are described in the British Museum Cata-

logue of Birds, vol. VIII., 1883, by Dr. Hans Gadow.

Microeca fascinans, Latham.

This species shows at least tive phases in the development of

its plumage, two of which are strongly contrasted immediately

before and after the first moult. The nestling A, very difierent

from the parents, bears a small distinguishing tail, in this respect

resembling the adult. Specimen B, a few weeks out of the nest,

presents much the same appearance as the nestling, days before

it leaves the nest. The first moult does away with the whole

mottled plumage, excepting the winglets, and the dress becomes

dull and uniform. It still remains darker than in the following

phases. C is an immature bird, yet, though younger than D, it

presents higher developed tail quills and winglets, by carrying

more white upon them. As a set-ofi" against this prematurity are

the brown base to forehead, and brownish edges to wing quills,

which, along with other parts, indicate a younger stage than D.

The specimens D and E are what appear to be matured birds.

While D is greyer than C, E is greyer than D ; the deep brown

of A giving way regularly through all the stages to a browni.sh-

grey in E. Specimen E has its centre tail quills tipped with

white, being the most highly developed stage of all.

Phase A.

Nestling, sk., 2-11-94. Box Hill, Victoria.

The whole plumage, except wings, abdomen and under tail

coverts, is mottled, owing to the exposed end of each feather

having a white cuneate mark upon a deep brown feather. The

white predominates upon the neck, and the dark brown upon the

head. The breast presents a blotchy appearance, because of

faintness of white marks. Wings brown
;
primaries tipped with

a brownish-white ; secondaries edged with a pale tawny ; coverts

bearing the wedge-shaped marks of the back ; under wing and

tail coverts chalky white \ a small amount of lustre on the
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white of the abdomen ; lateral tail quills white, each feebly

marked on the tips with brown ; centre quills brown ; bill and

legs brown ; nails brown. Length of wing, 1*8 inches; tail, 0*95

inches ; tarsus, 0'57 inches ; culmen, 0*23 inches.

Phase B.

Young <?, sk., 1-1-97. Box Hill, Victoria.

General appearance of plumage very much as in A. The first

indication of a moult of the original feathers shows on the back

where a patch of uniform dark brown feathers has appeared with

others following. In a few days, I take it, the moult of the

contour quills will be general. Tail : outer quill white, except

at tip which is faintly spotted with brown
;
penultimate quill

white, with the inner web of the proximal half obliquely marked

with brown ; the third quill similar to the second, but with more

and deeper brown in about the same position ; centre quills dark

bi'own ; bill blackish-brown ; legs brown ; nails black. Length

of wing, 3 "3 inches; tail, 2*45 inches; tarsus, 0*6 inches;

culmen, 0"3 inches.

Phase C.

Imm. (?, sk., 26-8-93. Box Hill, Victoria.

It presents quite a different appearance from the spotted

example B. The tails remain nearly alike. Upper surface

and forehead, brown ; sides of breast, greyish-brown, other

portions of under surface white, tinged with light brown in

parts, and delicately washed with it in other portions
;
primaries

narrowly tipped, and secondaries edged, with pale brown ; under

wing coverts whiter than in B ; outer two rectrices white, third

deep brown on basal two thirds of inner web, fourth bears a large

white mark on terminal part of inner web ; middle quills, deep

brown ; bill, upper mandible black, lower brown ; legs, blackish-

brown. Length of wing, 3*4 inches ; tail, 2*45 inches; culmen,

0*35 inches; tarsus, 0'7 inches.

Phase D.

Adult <?, sk., 17-7-96. Box Hill, Victoria.

The whole upper surface is lighter brown than in C, and the

ventral brownish-white of C is here represented with a clear
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white; narrow base of forehead white; primaries narrowly

tipped and secondaries mostly edged with white ; the four outer

tail quills much as in C, except that there is more brown on the

basal half of the inner web of the second, and much more on the

third. This appears as if the colour gradation of the tail is no

safe index to the age of the bird. Certainly the tail appears not

to be so far advanced towards maturity as in C, also the wing

speculum is brown, while that of C is white, showing more

matui'ity. Evidently the parts of a bird's plumage do not

develop uniformly to indicate the age of the bird. Other parts

of the plumage are more advanced than in C. The sexes are

said to present no difference when adult. Bill and legs black.

Length of wing, 3"5 inches ; tail, 2*55 inches.

Phase E.

Adult (?, sk., 10-4-97. Heytesbury, Victoria. (Per Mr. Geo.

Graham).

Similar to D, the whole upper surface having more grey upon

it. All the white edges of the wings are much deeper and

clearer, including the wing speculae. The tail has more white

upon the lateral quills, and the centre ones are tipped with white.

Under mandible and feet are blacker than in D. Length of

wing, 3 "5 inches ; tail 2 "55 inches.



Art. III.

—

Phreatoiciis shephardi—a Neiu Species of

Fresh-water Isopoda from Victoria.

By 0. A. SAYCE.

(Plate III.)

[Eead 19th April, 1900].

The species here described I received from Mr. J. Shephard,

together with an undescribed Amphipod, and Ijoth were collected

by him during a late Field Naturalists' Club excursion to the

Plenty Ranges, which forms part of the Dividing Range, and is

situated about 35 miles from Melbourne. A report on the

district, with lists of fauna and flora, appears in the " Victorian

Naturalist," vol. XVI., pages 163-170, in which, concerning the

present species, Mr. Shephard says, "Several specimens of small

Crustacea were secured from among the spongy mass of lower

plant-life growing on the hillside, at the source of a spring, which

is evidently permanent, as it is utilized for supplying the houses

with water." I may further add that the spring is on the north

side of the Dividing Range, and runs into the Wallaby Creek,

that the geological formation is a small granite area, surrounded

by a wide expanse of Upper Silurian, and that the altitude is

about 2000 feet.

Unfortunately only one of the present species was obtained.

It proved, on dissection, to be a male, and it is of interest as

belonging to the peculiarly Australasian family Phreatoicidae,

which is so far removed from other Isopods as to warrant,

according to Stebbing, a new tribe, concerning which he says,

" The genus is beyond dispute remarkable, requiring to be placed

in a separate family, and though some may prefer to class this

among the Asellota, I have ventured to think that a separate

tribe Phreatoicidea should be instituted to receive it."' Chilton,

who instituted the genus, has admirably discussed its characters

1 A History of Crustacea, by Rev. T. R. R. Stebbing, M.A. International Sc. Series,

vol. Ixxiv., p. 391.
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and affinities,^ and, after enumerating the special resemblances to

the Amphipoda, says that "an examination of them shows that

none is of any particular importance in its bearing on the

systematic position of the genus, "^ and further he says '' Phrea-

toiats occupies a fairly central position among the Isopoda,

retaining to a greater extent than any others the typical charac-

ters of the Isopoda.'"*

Of the genus Phreatoiais, three species have been described,

two blind forms from subterranean waters in New Zealand, and

one, P. australis, Chilton, with functioning eyes, from the summit

of Mount Kosciusko, New South Wales, which has also been

identified by Mr. G. M. Thomson, from Mount Wellington,

Tasmania.^ Two other allied genera have been determined, viz.,

Phreaioicopsis, Spencer and Hall, and Phreatoicoides, niihi.

Phreatoicus shephardi, sp. n.

(PL III., Figs. 1-10).

Specific Description.—Male (Fig. 1). Body somewhat stout,

with few short setae scattered over surface. Eyes not formed.

First hve segments of pleon with pleura produced inferiorly,

rounded below, their inferior margins thickly fringed with long

setae, fewer and shorter ones extending along posterior margins.

Inferior margins of terminal segment bearing six large curved

simple spines, increasing in size distally, and eight liner simple

spinules near to the base of the uropods. iVIai'gins above uropods

rounded, and bearing one large and five small spines. Projection

at the extremity of the telson very slightly pi'oduced, and tipped

by one large median spine, and two smaller lateral ones ; also a

few long setae.

Upper antennae not reaching to the extremity of the peduncle

of the lower, peduncle of three joints, flagellum of se^en joints.

Lower antennae (length unknown), peduncle as long as the

longest axis through cephalon ; first two joints subequal, trans-

verse, third as long as first two combined, fourth slightly longer

1 Trans. Linneati Soc. London, Zoology, vol. vi., part i.

2 Loc. cit., paire 205.

3 Loc. cit., page 209.

i Proc. Roy. Soc. Tasmania, 1892, p. 32.
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and more slender, fifth still longer, being as long as first three

combined. First maxilla with outer lobe narrow, and apically

furnished with twelve spines; inner lobe bearing four plumose

setae. Maxilliped with distal outer angle of meros much

produced, carpus also produced, but in a lesser degree, propodos

ovoidal, broader than long, dactylos shorter and much narrower

;

epipodite extending to distal inner angle of meros. Appendages

of peraeon spinose, dactylos of each unguiculate. Gnathopod

having the propodos large, palm oblique, straight, clearly defined,

and deeply serrated near articulation of dactylos. Pleopods

normal. Uropods with peduncle not reaching to the extremity

of telson, superior outer margin very spinose, its inferior distal

angle not having any very thick setae with pectinations at their

ends, inner ramus subequal in length to peduncle, outer I'amus

shorter ; a single stout spine medianly on superior margin of

each.

Female.—Unknown.

Colour.—Light brown, with indefinite markings of darker

brown.

Size.—10 mm.

Habitat.—From amongst spongy moss at the source of a spring

running into Wallaby Creek, Plenty Ranges, Victoria. Altitude

about 2,000 feet.

Rejuarks.—This species is r.amed in honour of Mr. J. Shephard,

president of the Victorian Field Naturalists' Club. It agrees

rather closely with F. australis, Chilton. Compared with

Chilton's description of that species^ the chief distinguishing

features appear to be

—

(1). The pleon is relative longer. Taking the cephalon and

peraeon as 100, then in F.^ austmlis the proportion is

TTo' while in F. shephardi it is -~-^'-^.

(2). The dactyli of the legs do not possess a secondary

unguis. The palm of the subchelate hand of the

first pair is straight, not convex, and clearly defined,

not rounded at the postero-distal angle, as in F. uus-

tralis ; and, further, it is strongly serrated near the

articulation of the dactylos.

1 Records of Australian Museum, vol. i., pp. 149-171.
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(3). There is no appearance of any eyes or pigment.

(4). The uropods have not at the end of the peduncle, below

the articulation of the rami, any " very thick setae

with a few pectinations at the ends of the upper

sides only," which are characteristic of P. ausiralis,

nor are there any pectinated spinules on the inferior

margin of the sixth segment.

(5). The peduncle of the lower antenna is relatively longer.

(6). The first maxilla has the outer lobe narrower and

bearing only about twelve spines.

(7). The maxilliped has the plate representing the epipodite

larger, extending to the distal inner margin of the

meros. The distal outer angle of the carpus is

somewhat produced, the propodos is wider, being

broader than long, and the dactylos is narrower.

DESCRIPTION OF PLATE III.

Fig. 1,—Side view of Phreatoiais shephardi.

„ \a.—Projecting piece of Telson, under higher magnification.

„ 2.—Upper Antenna.

„ 3.—Lower Antenna.

„ 4.—Left Mandible.

„ 5.—Second Maxilla.

„ 6.—First Maxilla.

„ 7.—Maxilliped, inner surface uppermost.

„ 8.—Part of First Peraeopod.

„ 9.—Seventh Peraeopod.

„ 10.—Uropod of Left side.

N.B.—Fig. 1 is drawn to a scale shown beside it, which

represents 1 mm. equally enlarged. Figs. 2, 3, 8, 9 and 10 are

drawn to a scale shown beside Fig. 9, representing 0-1 mm.,

and Figs. 4, 5, 6 and 7 are drawn to a scale shown beside

Fig. 4, also representing 0-1 mm. enlarged.
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Art. IV.

—

Further Descriptions of Australian Earth-

ivornis, Part I.

By BALDWIN SPENCER, M.A., C.M.Z.S.,

Professor of Biology in the University of Melbourne.

(With Plates IV.-XII.)

[Read 19th April, 1900].

Since the previous publication by Mr. Fletcher and myself of

descriptions of Australian earthworms, Mr. Beddard has published

his extensive and valuable monograph dealing with the Oligo-

chaeta, and, for the sake of convenience, I have adopted in this

paper the generic names used by him.

The present communication deals with specimens collected in

Queensland and Victoria, and includes a description of 37 new
species. Of these, seven belong to the genus Megascolides, three

to Cryptodrilus, thirteen to Diporochaeta, nine to Megascolex,

and three to Digaster, while, in the case of two species, it has

been found necessary to form new genera, for which the names

Trichaeta and Diplotrema are proposed.

For valuable assistance in collecting, I am indebted to Messrs.

C, French, C. Frost, Dudley Le Souef, T. Steel, J. Shephard,

C. M. Maplestone, H. T. Tisdall, G. B. Pritchard, J. H. Fardy,

R. A. O'Brien, and W. Mann.

The earthworm fauna of Australia is peculiarly rich, but at

present our knowledge of it is alipost entirely confined to

specimens collected in the eastern coastal districts, and the

present classification can only be regarded as a temporary one.

In this descriptive notice only macroscopic characters are

dealt with. Miss G. Sweet and Miss A. M. Lambert have been

recently engaged in research, in the Biological Laboratory of the

Melbourne University, into the structure respectively of the

spermiducal glands and associated structures and the nephridia.

A paper upon the former by Miss Sweet, containing much
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valuable information, will shortly appear, and the results of

Miss Lambert's work on the nephridia will be published before

long ; this work will, it is hoped, enable us to gain a better idea

of the relationship of the different forms. So long as only a

limited number of species were known the work of classifying

appeared to be comparatively simple, but as our collections

increase it becomes evident that the present arrangement is

only a tentative one. In illustration of this it may be pointed

out that even the family Perichaetidae is extremely difficult to

adequately define and that further work may render it necessary

to combine in one family the genera which are at present referred

to Perichaetidae and Cryptodrilidae.

In regard to the distribution in Australia of the genera,

as defined by Beddard, it may be noted that Megascolides and

Diporochaeta are distinctly characteristic of Victoria. Crypto-

drilus is well represented in New South Wales and Victoria,

but poorly in Queensland, and the same applies to Megascolex,

while Acanthodrilus and Perichaeta are unrepresented in south-

eastern Australia.

Tpichaeta, gen. nov.

Perichaetidae with not more than six setae on each side of the

segment, arranged in pairs Nephridia plectonephric. Spermi-

ducal glands lobate.

Tpichaeta austpalis, sp. n. (Figs. 1, 2, 3). Spirit specimens

3J inches long, -^ inch broad. Number of segments 140.

Prostomium completely dovetailed into the peristomium,

which is ribbed all round.

Clitellum not distinguishable (though the specimens are

apparently mature).

A swollen glandular patch in the mid ventral line, half on

segment 15 and half on segment 16.

Setae difficult to see in spirit specimens. Arranged typically

in three pairs on each side ; the ventral pair very regular along

the whole length ; the two other pairs irregularly arranged, and

occasionally, but not often, one of these pairs may be wanting.

The setae of each pair always placed close together.
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Male pores on well marked papillae on segment 18 at the level

of the ventral pair of setae.

Oviduct pores on segment 14.

Spermathecal pores two in number ; intersegmental ; between

segments 7 and 8, and 8 and 9.

Alimentary canal. Gizzard in segment 5. No vascular

swellings or calciferous glands. Large intestine commencing in

segment 18.

Blood vascular system. Single dorsal vessel. Two large

hearts in segments 13 and 14, two smaller ones in segments 11

and 12.

Excretory system, plectonephric. Peptonephridia well deve-

loped.

Reproductive system. Testes, one pair in segment 11, in

which also the ciliated rosettes are placed.

Spermiducal glands lobate, with long, well-marked ducts in

segment 18.

Sperm sacs attached to the anterior wail of segment 12.

Ovaries attached to the anterior wall of segment 13, into which

the oviducts open.

Spermathecae two pairs, in segments 8 and 9 ; each consists

of a somewhat sphex'ical sac, with a very short diverticulum close

to the body wall.

Habitat. Narre Warren (S. Gippsland, Victoria), under logs

in damp soil.

Di plot rema, gen. no v.

Cryptodi'ilidae with the openings of the vasa deferentia on

segment 18 distinct from and in front of those of the spermiducal

glands. Nephridia meganephric and paired. Spermiducal

glands tubular.

DiplotPema fpagilis, sp. n. (Figs. 4, 5, 6). Spirit specimens

1 inch long, one-sixteenth inch broad. Number of

segments, about 125.

Prostomium wedged slightly (about one-third) into the peris-

tomium.

Clitellum distinct extending over segments 12-17 ; a large oval

glandular patch in the mid ventral part of segments 16-19.

Segment 8 is noticeably glandular and swollen.
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Setae arranged regularly in two pairs on each side ; the setae

of each pair close together ; the dorsal pair about one-third of the

height of the body from the ventral line.

Male pores on papillae on segment 18 at the level of the

interval between the two setae of the ventral pair on each side.

Spermiducal pores on segment 18 just behind but distinct from

the male pores.

Oviduct pores on segment 14.

Spermathecal pores two ; intersegmental on small oval

glandular patches at the level of the interval between the ventral

pair of setae between segments 7 and 8, 8 and 9.

Dorsal pores present ; the first between segments 8 and 9.

Alimentary canal. Gizzard in segment 5. No vascular

swellings or calciferous glands. Large intestine, commencing in

segment 16.

Blood vascular system. Dorsal vessel single with heart in

segments 7-12.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs in segments 10 and

11. Ciliated rosettes in the same segments.

Spermiducal glands long and coiled ; the tube extending over

segments 16-21. In the median ventral part of segments 16-20

is a large mass of glands corresponding in position to the

glandular area visible externally.

Sperm sacs attached to the anterior wall of segment 12.

Ovaries in segment 13 ; oviducts open into the same segment.

Spermathecae in segments 8 and 9. Each consists of a slightly

elongate sac with a spherical diverticulum.

Habitat. Gayndah, Queensland. Found under logs in the

scrub.

Meg-ascolides, McCoy.

(1.) Megascolides diaphanus, sp. n. (Figs, 7, 8, 9.) Spirit

specimens 1^ inch long, ^ inch broad.

Prostomium very slightly wedged into the peristomium.

Clitellum not distinguishable. An elongate glandular patch

on the ventral surface of segment 18, and a white, rounded,

glandular area ventrally on segments 20 and 21.
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Setae regulai'ly arranged ; the two of each ventral pair close

together ; the two of the outer pair widely separate ; the distance

between them being equal to that between the lower of the two

and the ventral pair.

Male pores on segment 18 at the level of the interval between

the setae of the ventral pair.

Oviduct pores on segment 14.

Spermathecal pores two ; intersegmental ; at the level of the

ventralmost setae between segments 6 and 7, 7 and 8.

Dorsal pores present. The first visible one between segments

12 and 13.

Nephridiopores indistinguishable externally.

Alimentary canal. Gizzard in segment 5. The walls of the

canal in segment 16 are white and swollen, but there is no

sharply pinched off portion as in the case of the calciferous

glands of other species. Large intestine commences in segment

18.

Blood vascular system. Dorsal vessel single. Hearts in

segments 8-12. A strongly marked plexus of blood vessels

surrounding the alimentary canal in segments 3-7, the dorsal

blood vessel breaking up in the latter.

Excretory system.^ Two nephridia on each side of the

segment.

Reproductive system. Testes, two pairs in segments 10 and

11, into which also the ciliated rosettes open.

Spermiducal glands, small, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of segment

9, and the anterior of segment 12.

Ovaries in segment 13, the oviducts opening into the same

segment.

Spei^mathecae in segments 8 and 9. Each consists of a long

sac with two short tubular diverticula.

1 In consequence of the presence of three nephridia in each segment in certain forms

described by Mr. Fletcher and myself, Mr. Beddard has placed these in a new genus, to

which he has given the name of Trinephrus. It may subsequently be advisable to erect a

new genus for the reception of the present and one or two other species characterized by
the presence of two nephridia on each side and to which the name Dinephrus may be

given. Meanwhile pending an examination into their microscopic structure, which is now
being conducted and the results of which will shortly be published, I have retained the

species in the genus Megascolides.
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Habitat. Near to the Ebeneezer Mission Station, Mallee

District, Victoria. Found in very moist earth on flats close to

the River Wimmera. The body is very transparent, the neph-

ridia and blood-vessels being visible through the skin. The flats

on which the worm was found are liable to be flooded at rainy

seasons but are at other times perfectly dry.

(2). Megascolides steeli, (Figs. 10, 11, 12). Spirit speci-

mens 5 inches long, f inch broad. Number of segments

385.

Prostomium completely dovetailed into the peristomium,

marked by a median groove.

Clitellum well developed, extending over segments 13-18

:

incomplete ventrally on segments 17 and 18. Accessory copula-

tory structures ; an oval patch on each side of the median ventral

line at the level of the lower pair of setae between segments 17

and 18 and another slightly larger one between segments 18 and

19.

Setae regularly arranged. The two of each outer p;iii- further

apart than those of the ventral pair and about half-way up the

side of the segment.

Male pores on segment 18, on a papilla at the level of the

interval between the setae of the ventral pair.

Oviduct pores on segment 14.

Spermathecal pores two, intersegmental, at the level of the

ventralmost setae on each side, between segments 7 and 8, 8 and

9.

Dorsal pores present, the first between segments 14 and 15.

Alimentary canal. Gizzai'd in segment 5. Vascular swellings

in segments 12-15. Large intestine commencing in segment 18.

Blood vascular system. Dorsal vessel, together with a supra-

intestinal vessel, as far back as segment 12, in which it gives ofl"

in the hinder part of the segment one branch to the dorsal

vessel and one to the heart. Hearts in segments 8-12.

Excretory system, meganephric. Peptonephridia well de-

veloped.

Reproductive system. One pair of testes in segment 11.

ciliated rosettes opening in the same segment.
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Spermiducal glands, small, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the anterior wall of segment

12.

Spei'mathecae, in segments 8 and 9. Each consists of a long

sac with a very small blunt diverticulum.

Habitat.—Warragul (Victoria). Collected by Mr. T. Steel.

(3). Megascolides eucalypti, sp. n. (Figs. 13, 14, 15).

Spirit specimens, length 8^ inches.

Prostomium completely dovetailed into the peristomium.

Clitellum well developed including the posterior two-thirds of

segment 13, segments 14, 15, 16, 17, and the anterior two-thirds

of segment 18. The anterior part (on segment 13), and the

posterior (on segment 18), white and tumid, the intermediate

part darker coloured. The mid ventral surface of segments 17

and 18 not included. Accessory copulatory structures in the

form of two pairs of papillae at the level of the ventral setae, the

front one between segments 18 and 19, the hinder one between

segments 19 and 20.

Setse regulai'ly ari-anged, two pairs on each side, the setae of

each pair close together.

Male pores on papillae on segment 18 at the level of the inter-

val between the ventral pair of setae. Penial setae present.

Oviduct pores on segment 14.

Spermathecal pores, two pairs, intei'segmental, at the level of

the ventralmost setae, between segments 7 and 8, 8 and 9.

Dorsal pores present, the most anterior between segments 4

and 5, though usually the first one visible is further back, often

between segments 12 and 13.

Nephridiopores on the very anterior margin of the segments at

the level of the third setae on each side, the most anterior one on

the anterior margin of segment 5.

Alimentary canal. Gizzard in segment 5, vascular swellings in

segments 15 and 16, no true calciferous glands. Large intestine

commencing in segment 19.

Blood vascular system. Dorsal vessel single. Heai'ts in seg-

ments 8-12. A well-marked lateral longitudinal vessel in seg-

ments 8-19 at the level of the nephridia.

3a
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Excretory system, meganephric.

Reproductive system. One pair in segment 11 into which also

the ciliated rosettes open.

Spermiducal glands, coiled, tubular in segments 18.

Sperm sacs racemose, attached to the anterior wall of segment

12.

Ovaries in segment 13, into which the oviducts also open.

Spermathecae in segments 8 and 9, each consists of a sacular

part with a small mammilated diverticulum at the base of the

sac, and a notably long, curved duct.

Habitat. Neerim and S. Warragul, amongst the Gippsland

Ranges, Victoria.

(4). Megascolides tisdalli, sp. n. (Figs. 16, 17, 18). Spirit

specimens 3^ inches long, ^ inch broad.

Prostomium completely dovetailed into the peristomium.

Marked by a longitudinal groove, which is continued backwards

along the mid dorsal line.

Clitellum well marked, including segments 14-16 and the

dorsal part of the hinder half of segment 13 and the anterior

half of segment 17. Flesh coloured.

Setae distinct, arranged in two pairs regularly, except at the

very hinder end (about the terminal ^ inch), where they are very

irregularly scattered, and where there may be as many as 7 on

each side, though most usually only 4 are present. In front of

this region the ventral pair is placed close to the ventral surface,

the lower seta of the outer pair about half way up the side, and

the upper seta near to the dorsal surface.

Accessory copulatory structures in the form of three oval

glandular patches on the anterior edge of the mid ventral surfaces

of segments 9, 10, 11, and of two oval patches between segments

16 and 17.

INIale pores on segment 18
;
penial setae present.

Oviduct pores on segment 14.

Spermathecal pores 5 in number, intersegmental, between

segments 4 and 5, 5 and 6, 6 and 7, 7 and 8, 8 and 9 ; at the

level of the ventralmost .setae.

Dorsal pores present ; the first between segments 4 and 5.

Nephridiopores at the level of the third seta on each side.
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Alimentary canal. Gizzard in segment 15. Vascular swellings

in segments 8 to 13, the posterior ones being more marked than

the anterior. Behind segment 13 the oesophagus gradually

increases in size until it passes into the large intestine in segment

17. No true calciferous glands.

Blood vascular system. Dorsal vessel single, hearts in

segments 7-12, the posterior three being larger than the anterior

ones.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs, in segments 10 and

11 ; ciliated rosettes opening into the same segment.

Spermiducal glands. Coiled, tubular in segments 18-21.

Sperm sacs. Long, finger shaped, attached to the posterior

wall of segment 9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae. Five pairs, in segments 5, 6, 7, 8 and 9.

Each consists of a long sac with a short tubular diverticulum.

Habitat. Walhalla, Victoria. Under logs in damp earth.

The doi^sal surface of the body a dark purple, the ventral dull

fleshy brown ; the clitellum flesh colour.

(5). Megascolides punctatus, sp. n. (Figs. 19, 20, 21).

Spirit specimens 5 inches long, |- inch broad.

Prostomium completely dovetailed into the peristomium.

Clitellum well marked, extending over segments 14-16.

Accessory copulatory structures very distinct ; two pairs of

prominent oval, white, glandular patches, one at the very

posterior margin of segment 7 ventrally, and the other on

segment 8. Small glandular patches (Fig. 19) ventrally on

segments 16-21.

Setae. Two pairs on each side, regularly arranged, except at

the posterior end The upper seta of the outer pair gradually

assumes a more dorsal position towards the hinder end of the

body, when it comes to lie close to the mid dorsal line. At the

hinder end of the body the arrangement of all the setae is

irregular.

Male pores on papillae on segment 18 at the level of the

interval between the two ventral setae.
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Oviduct pores on an oval glandular patch on the anterior

margin, ventrally, of segment 14.

Spermathecal pores, 4 pairs, intersegmental at the level of the

ventralmost setae between segments 4 and 5, 5 and 6, 6 and 7,

7 and 8.

Dorsal pores present ; the first between segments 3 and 4.

Nephridiopores on the anterior margin of the segments at the

level of the third seta. The first on segment 1.

Alimentary canal. Gizzard in segment 5. Vascular swellings

on the oesophagus in segments 13, 14 and 15. No true

calciferous glands. Large intestine, commencing in segment 18.

Blood vascular system. Dorsal vessel single; hearts in segments

5-13.

Excretory system. Meganephric. Peptonephridia in well

marked groups in segments 2, 3 and 4.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, coiled, tubular, in segments 18 and 19.

Sperm sacs. Racemose, attached to the posterior wall of

segment 9 and the anterior of segment 1 2.

Oviducts in segment 13, into which the oviducts open.

Spermathecae, 4 pairs ; each consists of a long sac and very

short diverticulum.

Habitat. Warrandyte, Victoria. Under logs. On each

segment in front of the clitellum just below the third seta on

each side in a distinct brown spot.

(6). Megascolides warragulensis, sp., n. (Figs. 22, 23,

24). Spirit specimens from 4i to o^ inches long, J^ inch

broad.

Prostomium just wedged into the peristomium with a distinct

groove running back along the mid dorsal line of the latter from

the apex of the wedge.

Clitellum well developed, extending over the posterior part of

segment 13 and over segment 14-18. Ventrally the posterior

part of segment 17 and segment 18 are not included. A
glandular ridge is present ventrally between segments 18 and

19.
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Setae regularly arranged, except at the very posterior end

(about 16 segments). Elsewhere the setae of each pair are close

together, the outer pair being placed about half way up the side

of the body.

Male pores on papillae at the level of the interval between the

ventral pairs of setae on segment 18.

Oviduct pores on segment 14.

Spermathecal pores, two pairs, at the level of the ventralmost

setae between segments 7 and 8, 8 and 9.

Dorsal pores present ; the first between segments 5 and 6.

Alimentary canal. Gizzard in segment 5 ; no vascular

swellings or calciferous glands ; large intestine commencing in

segment 19.

Blood vascular system. Dorsal vessel single ; hearts in

segments 8-12.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands. Coiled, tubular ; in segment 18 ; a large

mass of glandular tissue in the mid ventral line between the

two glands.

Sperm sacs. Racemose, attached to the anterior wall of

segment 12.

Spermathecae, two pairs, each consisting of a sac with a very

small mammilated diverticulum close to the body wall.

Habitat. S. Warragul, Victoria.

(7). Megascolides volvens, sp. n. (Figs. 25, 26, 27.)

Spirit specimen 3-4 inches long, |^ inch l)road.

Prostomium completely dovetailed into the peristomium.

Clitellum well developed, extending over segments 14-16.

Accessory copulatory structures ; an oval patch between

segments 17 and 18 at the level of the outer of the ventral pair

of setae ; another at the same level between segments 18 and 19,

and another at the level of the ventralmost setae between

segments 19 and 20. None of them are strongly marked.

Setae, 4 on each side, regularly arranged, except in the last 25

segments. In front of the clitellun\ the ventral pair are close
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together, the upper two are wide apart ; behind the clitelluni the

ventral pair are further apart, while the third seta is placed more

dorsally so as to reduce the interval between it and the fourth

seta. In the last 25 segments the setae are arranged very

irregularly and there may be as many as 5 on each side.

Male pores on papillae on segment 18.

Oviduct pores on segment 14.

Spermathecal pores five in number ; at the level of the ventral-

most setae between segments 4 and 5, 5 and 6, 6 and 7, 7 and 8,

8 and 9.

Nephridiopores at the level of the third setae.

Alimentary canal. Gizzard in segment 5 ; vascular swellings in

segments 10, 11, 12. No true calciferous glands.

Blood vascular system. Dorsal vessel single ; hearts in

segments 6-12.

Excretory system. Meganephric.

Reproductive system. Testes in segments 10 and 11, the

ciliated rosettes opening in the same segments.

Spermiducal glands, long, coiled, tubular, extending over

segments 18-27.

Sperm sacs, lobate ; attached to the j^osterior wall of segment

9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a sac

and tubular diverticulum three-quarters the length of the sac.

Habitat. Gullies amongst the ranges near the source of the

River Yarra, Victoria. (Collected by Mr. C. Frost.)

Cpyptodrilus, Fletcher.

(1). Cryptodpilus shephardi sp. n. (Figs. 28, 29, 30.)

Spirit specimens 6;| inches long, \^ inch broad.

Prostomium scarcely at all dovetailed into the peristomium.

Clitellum extending over segments 14-16. A deep depression

(in spirit specimens) occupying the mid ventral surface of

segments 17 and 18. Accessory copulatory structures in the

form of small oval patches ventrally on segments 18 and 10;

inconspicuous.
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Setae regularly arranged ; the ventral interval equal to that

between the two setae of the lower pair ; that betvveen the two

upper setae equal to the distance between the lower of these two

and the upper of the ventral pair.

Male pores on strongly marked papillae on segment 18.

Oviduct pores on segment 14.

Spermathecal pores, three pairs at the level of the outer setae

of the ventral pair between segments 6 and 7, 7 and 8, 8 and 9.

Dorsal pores present, the first between segments 6 and 7.

Alimentary canal. Gizzard in segment 5. Calciferous glands

in segments 10-13. Lai'ge intestine commencing in segment 15.

Circulatory system. Hearts in segments 7-13. A supra-

intestinal in addition to the dorsal vessel present in segments

9-13.

Excretory system, meganephi'ic. A saccular structure present

attached to alternate septa possibly connected with the nephridia.

Reproductive system. Testes in segments 10 and 11 into

which the rosettes open.

Spermiducal glands flattened, mammilated, bilobate, each lobe

with its duct and the two uniting to form a common duct.

Sperm sacs, racemose, attached to the posterior wall of

segment 9 and the anterior of segment 1 2.

Ovaries in segment 13, into which the oviducts open.

Spermathecae. Three pairs, each consisting of a spherical sac

with a long duct into the base of which open a short tubular

diverticulum with a slightly swollen end. In segments 7, 8, and

9.

Habitat. Horsham, Victoria. (Collected by Mr. J, Shephard).

(2). Cryptodpilus queenslandica, sp. n. (Figs. 31, 32, 33).

Spirit specimens 18 inches long, ^ inch broad.

Prostomium not at all dovetailed into the peristomium, back

as far as the clitellum there are four annuli to each segment, in

the clitellar and posterior region there are two to each segment.

Clitellum well marked and dark purple in colour extending

over segments 1 3-20 but not including ventrally segments 1 7-20.

Setae, two pairs on each side, those of each pair close together

and both pairs placed low down on the segment. Difficult to see
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except in the clitellar region : behind this they appear to be

somewhat irregular.

Male pores on papillae on segment 18 at the level of the

interval between the setae of the ventral pair.

Oviduct pores on segment 14.

Spermathecal pores, two pairs, intersegmental between segments

7 and 8, 8 and 9, at the level of the ventralmost setae.

Dorsal pores present, the first between segments 5 and 6.

Alimentary canal. Gizzard in segment 5. In the segment in

front of this the walls are dilated but not thickened. Vascular

swellings in segments 14 and 15, a pair of calciferous gland in

segment 16. Large intestine, commencing in segment 19.

Circulatory system. Dorsal vessel single. Hearts in segments

6-13. Two swollen lateral branches pass ofi" on each side to the

walls of the calciferous gland.

Excretory system. Plectonephric.

Reproductive system. Testes, two pairs, in segments 10 and

11 into which the rosettes open.

Spermiducal glands, small, lobate, in segment 18.

Sperm sacs, attached to the anterior wall of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, each consisting of a somewhat

spherical sac with a short, rounded diverticulum.

Habitat. Near Maryborough, Queensland. (Collected by.Mr.

R. A. O'Brien).

(3). Cryptodrilus cooraniensis, sp. n. (Figs. 34, 35, 36).

Spirit specimens 2| to 3 inches in length, ^ inch broad.

Number of segments about 142.

Prostomium completely dovetailed into the peristomtum.

Clitellum well marked, extending over segments 14-16.

Accessory copulatory structures in the form of glandular patches

ventrally on segments 17 and 18 ; one pair at the level of the

interval between the ventral pair of setae on segment 17, and

three median patches on segments 17, 18, and 19.

Setae quite regular along the whole length of the body : the

ventral pair on each side near to the mid line and close together
;
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the same width as that between the two of each of these pairs

intervenes between the outer of them and the lower of the upper

pair, the upper seta being placed half way between the former

and the mid dorsal line.

Male pores on segment 18 on papillae at the level of the

interval between the setae of the lower pair.

Oviduct pores on segment 14 on an oval glandular patch.

Spermathecal pores, two pairs, intersegraentally at the level of

the ventralmost setae between segments 7 and 8, 8 and 9.

Dorsal pores present ; the first between segments 5 and 6.

Nephridiopores clearly marked ; the first on the anterior

margin of the second segment at the level of the uppermost seta ;

the pores on segments 3 and 4 occupy the same relative position
;

those on segments 5, 6, and 7 are at the level of the third seta

from the ventral surface, that in segment 8 at the level of the

uppermost, that in segment 9 at the level of the second seta from

the ventral surface, and so on alternately down the length of the

body.

Alimentary canal. Gizzard in segment 5 ; calciferous glands

in segments 11, 12, and 13. Large intestine, commencing in

segment 15.

Circulatory system. Dorsal vessel single ; hearts in segment

8-13.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs in segments 10 and

11, into which the rosettes open.

Spermiducal glands. Flattened, bilobed, in segment 18
;

sometimes the gland is not divided into two lobes.

Sperm sacs, lobulate, attached to the posterior wall of segment

"9 and the anterior of segment 13. The, testes in segments 10

and 11 are enveloped in sacs (sperm reservoirs), which may,

when mature, include the rosettes and wrap round the intestine,

filling up all the space in the segment.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9, each with a

spherical sac and tubular diverticulum.

Habitat. Cooran, Queensland. Under logs in palm scrub.
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FletchePOdrilus, Michaelsen.

(1). Fletcherodrilus unicus, Fl., var. major.

Whilst collecting in the scrub near to Gayndah, in Queensland,

I met frequently with normal specimens of Fletcherodrilus

unicus^ burrowing under bark and logs of wood. All of these

were of the usual form, with I'elatively short firm bodies, not

exceeding some 6 inches in length, though quite mature. When
digging, however, in the same locality, round the base of some

Sterculia trees, I met, at a depth of some two or three feet, with

what appeared to be a very distinct species. The body was

always found coiled into a characteristic knot in an enlargement

in the burrow. It was a ruddy purple in colour, very soft, and

reached normally the length of two feet or even longer when

alive. Upon examining its structure, it proves to be identical

with that of the normal Fl. imicus^ found in the same spot. As
the external form and method of burrowing of the two are so

distinct, I have distinguished the large, deep burrowing form as

a variety.

Megascolex, Templeton.

(1). Megascolex andersoni, sp. n. (Figs. 37, 38, 39).

Spirit specimen 3;^ to 5 inches long, |- inch broad.

Prostomium about three-quarters dovetailed into the peristo-

mium.

Pei'istomium with a well marked median ventral cleft.

Clitellum well marked, extending over segments 14-17. The

ventral surfaces of segments 10 and 11 are marked by prominent

white, glandular ridges. Accessory copulatory structures in the

form of two white glandular ridges ventrally on segments 19 and

20.

Setae in front of the clitellum, 14-19 on each side. In the

middle of the body, 12-14, and at the posterior end, 18.

Male pores or papillae on segment 18, at the level of the

ventralmost setae. Each papilla is at the ventral end of a

swollen ridge on segment 18.

Oviduct pores on segment 1 1.

Spermathecal pores. Three pairs between segments 6 and 7,

7 and 8, 8 and 9, just dorsal to the level of the ventralmost setae.
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Dorsal poi-es present, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5. Calciferous glands

in segments 10, 11, 12. Large intestine, commencing in segment

15.

Circulatory system. Dorsal vessel single, with a sub-dorsal

vessel in segments 8-12. Heart in segments 8-12.

Excretory system. Plectonephric.

Reproductive system. Testes in segments 10 and 11, into

which the rosettes open.

Spermiducal glands small, flattened, lobate, in segment 18.

Sperm sacs lobate, attached to the posterior wall of segment 9

and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae. Three pairs in segments 7, 8 and 9, each with

an elongate sac and tubular diverticulum nearly as long as the

sac.

Habitat. Gerangamete, Victoria.

(2). Megascolex larpentensis, sp. n. (Figs. 40, 41, 42).

Spirit specimens 2^ inches long, -^^ inch broad.

Prostoraium completely dovetailed into the peristomiuiu.

Marked by a median cleft.

Peristomium with a median longitudinal cleft.

Clitellum extending over segments 14-16 and the anterior part

of 17.

Setae in front of clitellum, 14-15 on each side. In the middle

of the body as many as 17, and at the posterior end about 12.

Male pores on a small papillae between the ventral pair of

setae on each side.

Oviducal pores on segment 14.

Spermathecal pores between segments 4 and 5, 5 and 6, 6 and 7,

7 and 8, 8 and 9, at the level of the interval between the two

ventral setae on each side.

Dorsal pores present. The first between segments 3 and 4.

Alimentary canal. Gizzard in segment 5. Calciferous glands

in segments 10, 11, and 12. Large intestine, commencing in

segment 15.

Circulatory system. Dorsal vessel single ; hearts in segments

7-12.
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Excretory system. Plectonephric.

Reproductive system. Testes, two pairs in segments 10 and

11, into which the rosettes open.

Spermiducal glands, small flattened, with a larger and smaller

lobe ; in segment 18.

Sperm sacs, not visible.

Ovaries in segment 13, into which the oviduct opens.

Spermathecae, five pairs, in segments 5, 6, 7, 8, and 9, each

consisting of a sac with a tubular diverticulum longer than the

sac.

Habitat. Gerangamete, Victoria.

(3). Megascolex fardyi, sp. n. (Figs. 43, 44, 45). Spirit

specimens 1-2 inches long, Jg- inch broad.

Prostomium completely dovetailed into the peristomium.

Peristomium with a median ventral cleft.

Clitellum extending over segments 15-18 and the posterior part

of segment 14. Accessory copulatory structures ; two pairs of

white oval glandular patches, on which the three ventral setae

are inserted on segments 10 and 11 ; a pair of glandular patches

ventrally on segment 17, and another on segment 19.

Setae, 10-12 on each side in front of the clitellum ; 12 behind

the clitellum.

Male pores on papillae between the ventral pair of setae on

each side in segmeet 18.

Oviduct pores on segment 14.

Spermathecal pores, 4 pairs at the level of the interval between

the two ventral setae on each side between segments 5 and 6, 6

and 7, 7 and 8, 8 and 9.

Dorsal pores present, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; three pairs of

calciferous glands in segments 10, 11, 12; large intestine,

commencing in segment 17.

Circulatory system. Dorsal vessel single ; hearts in segments

7-12.

Excretory system. Plectonephric.

Reproductive system, 2 pairs of testes, in segments 10 and 11,

into which the rosettes open.

Spermiducal glands, small, flattened, lobulate, in segment 18.
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Sperm sacs attached to the posterior wall of segment 9 and the

anterior of segment 12 ; lobulate.

Ovaries in segment 13, into ^yhich the oviducts open.

Spermathecae, four pairs in segments 6, 7, 8, and 9, each

consisting of a small sac and slightly dilated diverticulum.

Habitat. Heathcote, Victoria. Under logs and stones.

(Collected by myself and Mr. J. H. Fardy).

(4). Megascolex pritchardi, n. sp. (Figs. 46, 47, 48).

Spirit specimen 1\ inches long, Jg- inch broad.

Prostomium wedged into the peristomium, about one-half.

Clitellum extending over segments 14-17. Accessory copulatory

structures slightly developed, a pair of papillae between segments

18 and 19 and a pair between segments 19 and 20.

Setae comparatively few in number, 6-7 on each side of the

segments in front of the clitellum and 6-8 in those behind.

Male pores on papillae in segment 18 at the level of the interval

between the two ventral setae of each side.

Oviduct pores on segment 14.

Spermathecal pores. Two pairs, between segments 4 and 5, 5

and 6, at the level of the interval between the two ventral setae

on each side.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; large intestine, com-

mencing in segment 19 ; no vascular swellings or calciferous glands.

Circulatory system. Dorsal vessel single ; hearts in segments

6-12.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs in segments 10 and 11.

Spermiducal glands in segment 18 ; flattened and lobulate,

with a long coiled duct.

Sperm sacs, lobulate, attached to the posterior wall of segment

9 and the anterior wall of segments 12 and 14.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 5 and 6 ; each consisting

of a sac with a small, bluntly rounded diverticulum.

Habitat. Mornington, Victoria, (Collected by Mr G. B.

Pritchard.)
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(5). Megascolex montanus, sp. n. (Figs. 49, 50, 51).

Spirit specimens 2^ inches long, ^ inch broad ; number of

segments 115.

Prostomium about three-quarters dovetailed into the peris-

toniium. Marked by a median groove.

Clitellum well mai-ked, extending over segments 13-17.

Accessory copulatory structures in the form of two papillae on

the median ventral surface of segments 19 and 20.

Setae, 10 on each side of the segments in front of the clitellum
;

8-10 on each side of the segments behind.

Male pores on papillae on segment 18, at the level of the

interval between the two venti-al setae on each side.

Oviduct pores on segment 14.

Spermathecal pores, two pairs, between segments 7 and 8, 8

and 9, at the level of the interval between the two ventral setae

on each side.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5. Calciferous glands

in segments 10, 11 and 12. Large intestine, commencing in seg-

ment 16.

Circulatory system. Dorsal vessel single. Hearts in segments

7-12.

Excretory system, plectonephric.

Reproductive system. Testes, two pairs in segments 10 and

11, with which also the ciliated rosettes open.

Spermiducal glands flattened, small, lobulate, in segment 18.

Sperm sacs racemose, attached to the posterior wall of segment

9, and the anterior of segment 12.

Ovaries in segment 13 into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9. Each consisting

of a sac with a tubular diverticulum nearly as long as the sac.

Habitat. Mount Baw Baw, Victoria. (Collected by Mr. C.

Frost).

(6). Megascolex lobulatus, sp. n. (Figs. 52, 53, 54).

Spirit specimens 2h inches long, ^^ inch broad.

Prostomium about three-quarters dovetailed into the peristo-

mium, with a median groove.
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Peristomium with a median ventral groove.

Clitellum extending over segments 14-16, and the posterior

part of 13, white and glandular in appearance. Accessory copu-

latory structures well developed. Median oval patches on the

mid ventral surfaces of segments 7, 8 and 9, a pair at the level of

the interval between the two ventral setae of each side in seg-

ments 10 ; a pair at the level of the ventralmost setae in segment

17 ; a mid ventral one in segment 19, and larger mid ventral

ones in segments 20, 21 and 22.

Setae, 8-11 on each side in the segments in front of the

clitellum, 12 on each side in the middle and posterior part of the

body.

Male pores on papillae in segment 18 at the level of the

ventralmost setae.

Oviduct pores on segment 14.

Spermathecal pores, five pairs, between segments 4 and 5, 5

and 6, 6 and 7, 7 and 8, 8 and 9, at the level of the interval

between the ventral pair of setae on each side.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; calciferous glands

in segments 10, 11, and 12; large intestine, commencing in

segment 16.

Circulatory system. Dorsal vessel single ; a lateral longitudinal

vessel on each side in the region of the oesophagus as far back as

the calciferous glands ; hearts in segments 7-12.

Excretory system. Plectonephric.

Reproductive system. Testes, two pairs in segments 10 and

11, into which, also, the ciliated rosettes open.

Spermiducal glands. Flattened, bilobed, in segment 18.

Sperm sacs. Racemose, attached to the posterior wall of

segment 9, and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae. Five pairs, in segments 5-9, each consisting

of a sac with a tubular diverticulum nearly as long as the sac.

Habitat. Nar Nar Goon, Victoria.

(7). Megascolex minor, sp. n. (Figs. 55, 56, 57). Spirit

specimens 1|^ to 3 inches long, ^ inch broad.

Prostomium about one-half dovetailed into the peristomium.

4
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Clitellum extending over segments 13-17, though only the

posterior pai't of 13 may be included.

Accessory copulatory structures. Glandular patches ventrally

on segments 10, 11 and 12.

Setae with a distinct dorsal and ventral break, 12-16 on each

side.

Male pores or papillae on segment 18, at the level of the

interval between the two ventral setae on each side.

Oviduct pores on segment 14, very close to the mid ventral

line on a white glandular area.

Spermathecal pores. Two pairs, between segments 7 and 8,

8 and 9, at the level of the second seta on each side.

Dorsal pore, the first between segments 5 and 6.

Alimentary canal. Gizzard in segment 3, vascular swellings

in segments 8, 9 and 10. No true calciferous glands. Large

intestine, beginning in segment 16.

Circulatory system. Single dorsal vessel. Hearts in segments

5-12, those in segments 5-9 smaller than the three last pairs.

Excretory system. Plectonephi'ic.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands. Flattened, bilobed, in segment 18, or

may also press forward into segment 17.

Sperm sacs. Racemose, attached to the posterior wall of

segment 9, and the anterior of segment 12. Sperm reservoirs

may be present in segments 10 and 11, but these do not enclose

the rosettes.

Ovaries in segment 14, into which the oviducts open.

Spermathecae, two pains, in segments 8 and 9 ; each consists of

a sac and tubular diverticulum swollen at its end.

Habitat. Cooran and Gayndah, Queensland.

(8). Megascolex iliidgei, sp. n. (Figs. 58, 59, 60.) Spirit

specimens 2^ inches long, ^ inch broad ; the body

containing about 88 segments.

Prostomium about one-half dovetailed into the peristomium.

Clitellum, extending over segments 14-16. Accessory copula-

tory structures, well developed ; small patches between the level

of the fourth and fifth setae on each side ventrally, on segments
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7 and 8; median ventral patches on segments 10-12, and on

segment 16; a larger ventral one on segment 17; a pair on

segment 19 and a pair on segment 20.

Setae, the dorsal and ventral 1)reak, though present is only

small. In front of clitellum 14-15 setae on each side.

Male pores on papillae on segment 18.

Oviduct pores on an oval glandular patch on segment 14, close

to the raid ventral line.

Spermathecal pores, two pairs, on little oval patches at the

level of the interval between the fifth and sixth setae on each

side between segments 7 and 8, 8 and 9.

Dorsal pores, the first between segments 3 and 4.

Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segments 10, 11, 12 and 13 ; no true calciferous glands present

;

large intestine, commencing in segment 16.

Circulatory system. Single dorsal vessel ; hearts in segments

S-13.

Excretory system. Plectonephric.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, flattened, bilobed, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of

segment 9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9 ; each consisting

of a tubular sac with a diverticulum about three-quarters the

length of the sac.

Habitat. Cooran, Queensland.

(9). Megascolex teicangiensis, sp. n.

Prostomium about one-half dovetailed into the peristomium.

Clitellum extending over segments 14-16. Accessory copu-

latory structures, a pair of glandular patches at the level of the

interval between the two ventral setae on each side on segment

17, a small patch just in front of the male opening on each side.

Setae, 7-8 on each side in front of the clitellum.

Male openings on prominent papillae on segment 18 at the

level of the interval between the second and third setae.
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Oviduct opening on segments 14.

Spermathecal pores close to the mid dorsal line (dorsal of all

the setae) between segments 5 and 6, 6 and 7, 7 and 8, 8 and 9.

Alimentary canal, circulatory system, excretory system, and

reproductive system similar to those of M. dorsalis, except that

the spermiducal glands extend over more segments (18-21).

Habitat. Terang, Victoria. The species, as will be seen, is

closely allied to M. dorsalis, but is very clearly distinct from this

and all other species by the unique position (so far as yet known)

of the openings of the spermathecal glands.

DipoPOchaeta, Beddard.

(1). DipoPOchaeta davallia, sp. n. (Figs. 61, 62, 63).

Spirit specimens 8 inches long, |- inches broad ; number

of segments 158.

Prostomium completely dovetailed into the peristomiuni.

Clitellum extending over segments 13-17, but not including

the ventral parts of segments 16 and 17. Accessory copulatory

structures well developed, a pair of glandular patches at the level

of the two ventral setae on each, between segments 9 and 10, 15

and 16, 16 and 17, 19 and 20, 20 and 21, 21 and 22, a pair at

the level of the most ventral seta on each side, between segments

18 and 19, a pair at the level of the interval between the second

and third setae, each side between segments 17 and 18.

Setae. Five on each side in the anterior segments, 9 in

segment 18, 10-12 in the next few segments, 14 in the middle

of the body, and 12-14 at the posterior end.

Male pores, on segment 18 at the level of the interval between

the two ventral setae of each side.

Oviduct pores on segment 14.

Spermathecal pores, 5 pairs, at the level of the most ventral

seta of each side, between segments 4 and 5, 5 and 6, 6 and 7, 7

and 8, 8 and 9.

Dorsal pores, the first between segments 3 and 4.

Alimentary canal. Gizzard in segment 5 ; a small vascular

swelling in segment 13 and larger ones in segments 14 and 15
;

no true calciferous glands ; large intestine, commencing in

segment 17.
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Circulatory system. Single dorsal vessel ; hearts in segments

7-12.

Excretory system. Meganephric ; the nephridiopores at the

level of the interval between the fourth and fifth seta from the

ventral surface.

Reproductive .system. Two pairs of testes, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, small, coiled, tubular, in segment 18.

Sperm sacs, 2 pairs of lobate ones attached to the anterior

wall of segments 12 and 13 ; one pair of racemose ones attached

to the posterior wall of segment 13.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a

swollen sac and short diverticulum.

Habitat. Fern Tree Oully, Victoria.

(2). Diporochaeta mediocincta, sp. n. (Figs. 64, 65, QQ).

Spirit specimens 2^ iilches long.

Prostomium slightly dovetailed into peristomium ; a distinct

median groove both dorsally and ventrally on the peristomium.

Clitellum distinct, extending over segments 14-16. Accessory

copulatory structures ; a pair of glandular patches ventrally at

the level of the second, third, and fourth setae on each side

ventrally between seginents 17 and 18 and another pair between

segments 18 and 19.

Setae, 14-16 on each side in the segments in front of the

clitellum ; 20-24 on each side behind the clitellum ; dorsal and

ventral break distinct.

Male pores on segment 18 on papillae at the level of the

interval between the two ventral setae on each side.

Oviduct pores on segment 14.

Spermathecal pores, 4 pairs, at the level of the interval between

the two ventral setae on each side between segments 5 and 6, 6

and 7, 7 and 8, 8 and 9.

Dorsal pores, the first between segments 5 and 6.

Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segments 12-16 ; no true calciferous glands ; large intestine in

segment 20.
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Circulatory system. Single dorsal vessel ; hearts in segments

6-12.

Excretory system. Meganephric ; external openings at the

level of the tenth seta from the ventral surface on each side
;

peptonephridia present.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, tubular, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of

segment 9 and the anterior of segment 12.

Ovaries in segment 13, into which also the oviducts open.

Spermathecae, four pairs, in segments 6, 7, 8, and 9, each

consisting of a sac swollen at its end and a tubular diverticulum

half the length of the sac.

Habitat. S. Warragul, Gippsland. When alive the worm is

dull reddish in colour with the clitellum well marked and cream

coloured. The body is flattened out from above downwards.

(3). Dipopochaeta lindti, sp. n. (Figs. 67, 68, 69). Spirit

specimens 3 inches long, ^ inch broad ; number of

segments 126.

Prostomium completely dovetailed into the peristoraium, which

has a median ventral furrow.

Clitellum extending over segments 14-16 and the posterior

part of 13 ; accessory copulatory structures ; a pair of glandular

patches in the median, anterior and posterior surfaces of

segments 6, 7, and 8 and in the median anterior surfaces of

segments 9 and 10 ; larger ventral patches between segments 17

and 18, 18 and 19.

Setae, from 6-10 on each side in front of the clitellum,

obliterated in the clitellum, behind this usually 12 on each side,

at the posterior end the ventral break is very small indeed.

Male pores on segment 18 at the level of the interval between

the two ventral setae on each side.

Oviduct pores on segment 14.

Spermathecal pores, 5 pairs, at the level of the interval between

the two ventral setae on each side between segments 4 and 5, 5

and 6, 6 and 7, 7 and 8, 8 and 9.

Dorsal pores, the first between segments 3 and 4.
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Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segments 10-12; no true calciferous glands present; large

intestine, commencing in segment 17 ; a white, swollen, twisted

part in segment 15.

Circulatory system. Dorsal vessel single ; hearts in segments

6-12.

Excretory system. Meganephric ; the nephridiopores at the

level of the sixth seta from the ventral surface.

Reproductive system. Two pairs of testes, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, small, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a

spherical sac with a duct to which a small diverticulum with a

swollen end is attached.

Habitat. Blacks Spui', Victoria. Under logs at an elevation

of 2000 feet.

(4). Diporochaeta euzona, sp. n. (Figs. 70, 71, 72.) Spirit

specimens 6 inches long, h inch broad.

Prostomium scarcely at all dovetailed into the peristomium.

Clitellum extending over segments 15-19 and the posterior

part of segment 14, except in the mid ventral area of segments

17-19 and the posterior part of segment 1 6. Accessory copulatory

structures in the form of elongate, oval, glandular patches

ventrally between segments 17 and 18, 18 and 19, 19 and 20, 20

and 21, the patches being united by ridges across the mid ventral

line.

Setae, 18-20 on each side behind the clitellum ; about 15 on

each side in front of the clitellum ; distinct dorsal and ventral

break, the latter irregular.

Male pores on papillae on segment 18, at the level of the

interval between the two ventral setae on each side ; the two

papillae united by a median ridge.

Oviduct pores on segment 14.
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Spermathecal pores, 5 pairs, at the level of the ventral setae

on each side, between segments 4 and 5, 5 and 6, 6 and 7, 7 and

8, 8 and 9.

Dorsal pores, the first between segments 3 and 4.

Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segment 13 ; no true calciferous glands ; large intestine,

commencing in segment 17.

Circulatory system. Dorsal vessel single ; hearts in segments

6-12; a lateral, longitudinal vessel in segments 6-9, breaking up

anteriorly into branches over the gizzard.

Excretory system. Meganephric ; the nephridiopores at the

level of the 12th or the 13th setae from the ventral surface on

each side.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, tubular, coiled, in segments 18-22.

Sperm sacs, lobate, attached to the posterior wall of segment 9

and the anterior of segments 12 and 13.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a

swollen sac and a very short, tubular diverticulum.

Habitat. Warrandyte, Victoria. (Collected by Mr. C.

M. Maplestone).

(5). Dipopochaeta telopea, sp. n. (Figs. 73, 74, 75). Spirit

specimens 2 inches long, nearly ^ inch broad.

Prostomium about three-quarters dovetailed into the peristo-

mium.

Clitellum extending over segments 14-16 and the posterior

part of 13. Accessory copulatory structures; a pair of glandular

patches ventrally between segments 16 and 17, 17 and 18, 18

and 19.

Setae, 8 or 9 on each side in front of the clitellum ; 12 on each

side in the middle of the body and 16-18 posteriorly.

Male pores on papillae, on segment 18, at the level of the

second setae from the mid ventral line.

Oviduct pores on segment 14.

Dorsal pores present ; difficult to see ; the first between

segments 4 and 5 (?).
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Spermathecal pores, 5 pairs, at the level of the ventral seta on

each side, between segment 4 and 5, 5 and 6, 6 and 7, 7 and 8, 8

and 9.

Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segments 14-16 ; no true calciferous glands; large intestine,

commencing in segment 17.

Circulatory system. Single dorsal vessel ; hearts in segments

6-12.

Excretory system. Meganephric.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which also the ciliated rosettes open.

Spermiducal glands, lobate, attached to the posterior wall of

segment 9 and the anterior of 12 ; sperm reservoirs in segments

10 and 11.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 paii's, in segments 5-9, each consisting of an

elongate, tubular sac and a tubular diverticulum, which increases

in absolute and relative length in the posterior spermathecae.

Habitat. Waratah Bay, Victoria. (Collected by Mr. W.
Mann).

(6). Diporochaeta notabilis, sp. n. (Figs. 76, 77. 78).

Spirit specimens 2^ inches long, ^ inch broad.

Prostomium about three-quarters dovetailed into the peris-

tomium.

Clitellum extending over segments 14-16 ; accessory copulatory

structures ; a glandular patch on the anterior part of segment 10,

ventral ly at the level of the interval between the two ventral

setae on each side; glandular patches ventrally on segments 17

and 19.

Setae, 10-12 on each side all along the body.

Male pores on papillae on segment 18 at the level of the

interval between the two ventral setae on each side.

Spermathecal pores, one pair, at the level of the interval

between the two ventral setae on each side, between segments

7 and 8.

Dorsal pores, the first between segments 4 and 5.
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Alimentary canal. Gizzard in segment 5 ; true calciferous

glands in segments 10-13 ; large intestine, commencing in

segment 16.

Circulatory system. Dorsal vessel single ; hearts in segments

7-12.

Excretory system. Plectonephric
;
peptonephridia present.

Reproductive system. Two pairs of testes in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, a single pair in segment 8, consisting of a long

tubular sac and a long tubular diverticulum.

Habitat. Dimboola, Victoria.

(7). Diporochaeta richardi, sp. n. (Figs. 79, 80, 81).

Spirit specimens 3^ inches long, ^ inch broad ; number of

segments about 122.

Prostomium about two-thirds dovetailed into the peristomium

and marked with a median groove.

Clitellura ej^tending over segments 14-16 and the posterior

part of 13; incomplete ventrally.

Setae, in front of the clitellum 7-9 on each side ; in the middle

of the body 10, and posteriorly 13-14 ; dorsal and ventral break

distinct.

Male pores on indistinctly marked papillae on segment 18.

Oviduct pores on segment 14.

Spermathecal poi'es, 5 pairs, at the level of the ventral setae

on each side between segments 4 and 5, 5 and 6, 6 and 7, 7 and

8, 8 and 9.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; vascular swellings

in segments 9-14; no true calciferous glands; large intestine,

commencing in segment 16.

Circulatory system. Dorsal vessel single, extending far

forwards into the second or third segment ; subdorsal vessel in

segments 9-12 ; hearts in segments 8-12.
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Excretory system. Meganephric. Peptonephridia present.

Reproductive system. Two of pairs testes in segments 10 and

11, into which the ciliated I'osettes open.

Spermiducal glands, coiled, tubular, in segments 18 and 19,

the duct long and coiled.

Sperm sacs, lobate, finger-shaped, attached to the posterior

wall of segment 9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, five pairs in segments 5-9.

Habitat. Loch, Gippsland, Victoria.

(8). Diporochaeta nemopalis, sp. n. (Figs. 82, 83, 84).

Spirit specimens 2| to 3 inches long, jr inch broad.

Prostomium about half dovetailed into the peristomium.

Clitellum extending over segments 14-16 and the posterior

part of 13, tumid, almost concealing the setae, and quite

concealing the dorsal pores. Accessory copulatory structures,

glandular patches at the level of the interval between the two

ventral setae on each side between segments 16 and 17 and at

the same level on the anterior part of segment 19.

Setae, usual number in front of the clitellum ten on each side

;

in the middle of the body 11-12, at the posterior end vary much,

11-21 : in this part, odd ones may lie very close to the mid dorsal

line so that the dorsal break is very irregular and may be

scarcely noticeable : elsewhere the dorsal and ventral breaks ai'e

distinct.

Male pores on papillae, at the level of the interval between

the second and third setae on each side.

Oviduct pores on segment 14.

Spermathecal pores. Five pairs, at the level of the interval

between the third and fourth setae on each side from the

ventral surface, between segments 4 and 4, 5 and 6, 6 and 7, 7

and 8, 8 and 9.

Dorsal pores. The first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5, no vascular swellings

or calciferous glands, large intestine commencing in segment 17.

Circulatory system. Single dorsal vessel, hearts in segments

7-12.
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Excretory system. Meganephric,

Reproductive system. Two pairs testes in segments 10 and 11,

into which the ciliated rosettes open.

Spermiducal glands, coiled, tubular, in segments 18-21.

Sperm sacs, lobate, attached to the posterior wall of

segment 9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, five pairs in segments 5-9, each consisting of a

spherical sac with tubular duct and a short tubular diverticulum.

Habitat, Neerim, Victoria. Under logs in the gum-tree

forests.

(9). Dipopochaeta manni, sp. n. (Figs. 85, 86, 87). Spirit

specimens 2^ inches long, nearly ^ inch broad.

Prostomium about half dovetailed into the peristomium.

Clitellum extending over segments 14-16. Accessory copula-

tory structures, glandular patches at the level of the ventral-

most seta on each side on the anterior part of segments 6-9.

Setae. Fourteen on the first setigerous segment, 14-17 in the

segments in front of the clitellum, 16-17 in the clitellar segments,

20 in the middle of the body.

Male pores on slight papillae on segment 18 at the level of the

interval between the two most ventral setae.

Oviduct pores on segment 14.

Spermathecal pores at the level of the ventralmost setae,

between segments 4 and 5, 5 and 6, 6 and 6, 7 and 8, 8 and 9.

Dorsal pores. The first between segments 5 and 6.

Alimentary canal. Gizzard in segment 5, remarkable race-

mose glands in segments 5-9, one pair in each segment. The duct

appears to enter the canal in the segment in front of that in

which the gland lies. Vascular swellings in segments 12-16,

large intestine commencing in segment 19,

Circulatory .system. Single dorsal vessel ; a sub-dorsal vessel

in segments 8-13 ; hearts in segments 6-12 ; in close relationship

with the glands of the alimentary canal.

Excretory system. Meganephric, The nephridiopores distinct,

the first being placed on the second segment. In the front of the

clitellum they lie at the level of the eleventh setae, in the middle



Further Descriptions of Australian EartJnvorms. 61

of the body at the level of the fourteenth setae, and in the last

20 segments close to the dorsal line ; in the last 12 segments they

correspond in position with the most dorsal setae.

Reproductive system. Two pairs testes in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, coiled, tubular, in segments 18 and 19.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, five pairs, in segments 5-9, each consisting of a

spherical sac with a tubular diverticulum.

Habitat. S. Warragul, Gippsland, Victoria. (Collected by

Mr. W. Mann.)

(10). Dipopochaeta arnoldi, sp. n. (Figs. 88, 89, 90).

Spirit specimens 2h inches long, ^ inch broad ; number of

segments 120.

Prostomium completely dovetailed into the peristomium, which

has a median ventral furrow.

Clitellum extending over segments 14-16 ; accessory copulatory

structures ; oval glandular patches in the mid ventral line

between segments 7 and 8, 8 and 9, 9 and 10; a similar one

between segments 17 and 18.

Setae, in fi'ont of and in clitellar region 10-11 on each side,

middle of body 12, posterior part 12-14; two ventral rows on

each side very straight ; distinct dorsal and ventral break.

Male pores, on papillae on segment 18 at the level of the two

ventral setae on each side.

Oviduct pores on segment 14.

Spermathecal pores, 5 pairs, at the level of the ventralmost

setae on each side, between segments 4 and 5, 5 and 6, 6 and 7,

7 and 8, 8 and 9.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; no vasculai-

swellings or true calciferous glands ; large intestine, commencing
in segment 18.

Circulatory system. Single dorsal vessel ; sub-dorsal vessel in

segments 9-13; hearts in segments 9-12.
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Excretory system. Meganephric ; the nephridiopores at the

level of the sixth setae ; the first on the third segment.

Reproductive system. Two pairs of testes in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, coiled, tubular, in segments 18 and 19.

Sperm sacs, lobate, attached to the anterior walls of segments

11 and 12.

Ovaries in segment 13, into which the oviduct opens.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a

tubular sac and short tubular diverticulum.

Habitat. Mount Arnold, near Marysville, Victoria ; under

longs and sheets of bark on a small swamp.

(11).. Diporochaeta fposti, sp. n. (Figs. 91, 92, 93).

Spirit specimens 1| inches long, ^ inch broad.

Prostomium completely dovetailed into the peristomium, which

has a median ventral furrow.

Clitellum extending over segments 14-16; dark purple tumid
;

accessory copulatory structures ; oval glandular patches in the

mid ventral line between segments 5 and 6, 6 and 7, 7 and 8, 8

and 9 ; three in the mid ventral line between segments 16 and

17, 17 and 18, 18 and 19, and two in the mid ventral line

between segments 19 and 20.

Setae, 12 on each side in front of the clitellum, 13-14 in the

middle of the body, and 1 4 posteriorly ; dorsal and ventral break

distinct.

Male pores on papillae on segment 18 at the level of the

interval between the two ventral setae on each side.

Oviduct pores on segment 14.

Spermathecal pores, 4 pairs, opening just dorsal at the level of

the ventralmost setae between segments 5 and 6, 6 and 7, 7 and

8, 8 and 9.

Dorsal pores, the first between segments 4 and 5.

Alimentary canal. Gizzard in segment 5 ; no vascular

swellings or calciferous glands ; a curious, large, swollen, white

coil in segment 15 ; large intestine, commencing in segment 18.

Circulatory system. Dorsal vessel single ; hearts in segments

8-12.
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Excretory system. Meganephric ; the nephridiopores at the

level of the seventh seta from the ventral surface ; the first on

the third segment.

Reproductive system. Two pairs of testes in segments 10 and

11, into which open the ciliated rosettes.

Spermiducal glands, coiled, tubular, in segments 18 and 19.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 1 2.

Ovaries in segment 13, into which the oviducts open.

Spermathecae. Four pairs in segments 6-9, each consisting of

a sac and tubular diverticulum.

Habitat. Mount Baw Baw, Victoria. (Collected by Mr. C.

Frost).

(12). Diporochaeta gpandis, sp. n, (Figs. 94, 95, 96).

Spirit specimens nearly 10 inches long, about ^ inch

broad.

Prostomium only very slightly dovetailed into the peristomiura
;

marked by a groove behind which a dark line runs back in the

mid dorsal line.

Clitellum very strongly developed and remarkably iridescent,

extending over segments 14-18 and the posterior part of 13 ; no

accessory copulatory structures.

Setae, 20-21 on each side of the segments in front of the

clitellum, 21-26 along the body behind the clitellum ; irregularly

arranged dorsally.

Male pores on papillae united by a mid ventral ridge on

segment 18 at the level of the interval between the two ventral

setae on each side.

Oviduct pores on a small, white, glandular patch on segment

14.

Spermathecal pores, 5 pairs, at the level of the ventral setae

on each side, between segments 4 and 5, 5 and 6, 6 and 7, 7 and

8, 8 and 9.

Dorsal pores distinct, the first between segments 1 and 2.

Alimentary canal. Gizzard in segment 5 ; no vascular

swellings or calciferous glands ; large intestine, commencing in

segment 18.
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Circulatory system. Dorsal vessel single ; hearts in segments

9-U.

Excretory system. Meganephric ; nephridiopores difficult to

detect, at the level of the eighteenth seta from the ventral

surface.

Reproductive system. Testes, two pairs, in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, small, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, 5 pairs, in segments 5-9, each consisting of a

spherical sac with a minute diverticulum.

Habitat. The Upper Endeavour River, Queensland. I am
indebted to Mr. C. French and Mr. Dudley le Souef for specimens

of this fine worm, the purple colour of which, together with its

remai-kably iridescent clitellum, render it very distinct.

(13). Dipopochaeta maplestoni, sp. n. (Figs. 97,98, 99).

Spirit specimens 6^ inches long, \ inch broad ; number of

segments 185.

Prostomium scarcely at all dovetailed into the peristoniium.

Clitellum extending over segments 14-17, but not including

the mid ventral part of 17. Accessory copulatory structures, a

broad band on segment 19 ventrally.

Setae. Four on each side in front of the clitellum, behind this

the number does not appear to exceed 7 on each side.

Male pores on papillae on segment 18.

Female pores on segment 14.

Spermathecal pores. Two pairs at the level of the ventral

setae on each side, between segments 7 and 8, 8 and 9.

Dorsal pores. The first between segments 6 and 7.

Alimentary canal. Gizzard in segment 5, vascular swellings

in segments 11-13; no true calciferous glands; large intestine

commencing in segment 17.

Circulatory system. Dorsal vessel single, hearts in segments

6-12.

Excretory system. Plectonephric. Peptonephridia present.
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Reproductive system. One pair of testes in segment 11, into

which open the ciliated rosettes.

Spermiducal glands, coiled, tubular, in segment 18.

Sperm sacs, racemose, attached to the anterior wall of

segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, each consisting of a long, bent,

tubular sac, with a very short, blunt, diverticulum, in segments 8

and 9.

Habitat. Warrandyte, Victoria. (Collected by Mr. C. M.

Maplestone). The number of setae on each side is very few,

being usually 6. In front of the clitellum there are two

pairs, but behind the clitellum all except the ventral pair are

irregularly arranged. This species is doubtfully associated with

Diporochaeta.

Digastep, Perrier.

(1). Digastep minop, sp. n. (Figs. 100, 101, 102.) Spirit

specimens 1\ inches long, less than ^ inch broad ; about

143 segments.

Prostomium dovetailed about one-half into the peristomium.

Clitellum extending over segments 14-18 and the posterior part

of 13 ; accessory copulatory structures ; a broad, glandular patch

ventrally on segment 19.

Setae, two pairs on each side regularly arranged, the two of

the lateral pair twice as far apart as those of the ventral pair.

Male pores on an oval patch on segment 18 at the level of the

ventral seta on each side.

Oviduct pores on segment 14.

Spermathecal pores on small oval patches just ventral of the

level of the ventral setae between segments 7 and 8, 8 and 9.

Dorsal pores, the first between segments 7 and 8.

Alimentary canal. Two gizzards in segments 6 and 7 ; no

vascular swellings or calciferous glands; large intestine, com-

mencing in segment 17.

Circulatory system. Dorsal vessel single ; hearts in segments

8-12.

Excretory system. Plectonephric.
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Reproductive system. Two pairs of testes iu segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, flattened, bilobed, in segment 18.

Sperm sacs, racemose, attached to the posterior wall of segment

9 and the anterior of segment 11.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9, each consisting

of a sac and multifid diverticulum.

Habitat. Gayndah, Queensland. Under logs in the scrub.

(2). Digastep brunneus, sp. n. (Figs. 103, 104, 105.) Spirit

specimens 6 inches long, slightly less than ^ inch

broad.

Prostomium not dovetailed into the peristomium.

Clitellum, purple colour, extending over segments 13-19 and

the extreme posterior of 12 ; incomplete ventrally in segments

17-19.

Setae difficult to distinguish.

Male pores on segment 18, apparently at the level of the

interval between the setae of the ventral pair.

Oviduct pores on segment 14.

Spermathecal pores, two pairs, apparently at the level of the

two ventral setae between segments 7 and 8, 8 and 9.

Alimentary canal. Two gizzards in segments 6 and 7

;

vascular swellings in segments 15 and 16 ; lai'ge intestine, com-

mencing in segment 18.

Circulatory system. Dorsal vessel single ; hearts in segments

6-12.

Excretory system. Plectonephric.

Reproductive system. One pair of testes in segments 11, into

which the ciliated rosettes open.

Spermiducal glands, flattened, in segment 18.

Sperm glands, racemose, attached to the anterior wall of

segment 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9, each consisting

of a large sac with a very small double diverticulum.

Habitat. Gayndah, Queensland.
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(3). Digastep gayndahensis, sp. n. (Figs. 106, 107, 108.)

Spirit specimens 2^ inches long, less than ^ inch broad

;

number of segments about 102.

Prostomium about one-half dovetailed into the peristomium.

Clitellum extending over segments 14-18 and the posterior

part of 13 ; accessory copulatory structures ; median, ventral,

glandular patches between segments 19 and 20, 20 and 21, 21

and 22.

Setae difi&cult to distinguish behind the clitellum ; the two of

each pair close together in front of the clitellum.

Male pores on a ventral ridge at the level of the interval

between the ventral pair of setae.

Oviduct pores on segment 14.

Spermathecal pores at the level of the ventral setae between

segments 7 and 8, 8 and 9.

Dorsal pores, the most anterior one which can be seen lies

between the 37th and 38th segment fi'om the posterior end.

Alimentary canal. Two gizzards in segments 7 and 8, in

segments 5 and 6 the canal is coiled and thin walled ; no vascu-

lar swellings or calciferous glands ; large intestine, commencing

in segment 17.

Circulatory system. Dorsal vessel single, hearts in segments

9-13.

Excretory system. Plectonephric.

Reproductive system. Two pairs of testes in segments 10 and

11, into which the ciliated rosettes open.

Spermiducal glands, small, lobate in segment 18.

Sperm sacs, racemose, attached to the anterior walls of

segments 11 and 12.

Ovaries in segment 13, into which the oviducts open.

Spermathecae, two pairs, in segments 8 and 9, each consist-

ing of a short sac with a small spherical diverticulum.

Habitat. Gayndah, Queensland



Art. Y.—A Contribution to our Knowledge of the Spiders

of Victoria; including some New Sjpecies and

Genera.

By H. R. HOGG, M.A.

(Plates XIII. to XVII.)

[Eead 19th April, 1900].

The spiders from my own collection here dealt with have been

taken almost wholly about the neighbourhood of Macedon, and

may therefore be considered as fairly representative of the central

portion of the Dividing Range of the colony of Victoria.

The Australian spiders described by L. Koch and E. von

Keyserling, our chief workers in the past, were mostly collected

by the agents of Messrs. Godeffroy Brothers of Hamburg, from

about their trading stations for produce in Queensland, New
South Wales, and the Pacific islands ; they also include the work

done by Mr. Bradley in New South Wales, Mr. Urquhart in

New Zealand, and by Messrs. Thorell and 0. P. Cambridge, from

desultory specimens, so that the southern portion of the conti-

nent has remained more or less unworked.

The Godeffroy collection, unhappily, was broken up some years

ago, and no reliance can now be placed on the specimens' at times

sold by dealers as L. Koch's types, but the National Museum of

Victoria has a good representative set of named specimens, pur-

chased many years ago therefrom, reputed to be types. Von

Keyserling's collection is in the British Museum, and his types

are available for comparison, but the Australian ones are com-

paratively few in number, so that in determining species written

descriptions have to be followed in the large majority of instances,

leaving an unsatisfactory margin of liability to error even where,

as in this case, they are so minutely and conscientiously detailed.

The illustrations are fortunately very voluminous, and where

I have been able to compare them with the originals, I have been

imbued with great respect for the accuracy of the work.
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In descriptions of new species I have endeavoured to follow as

closely as possible Herr Koch's methods, and only venture to

hope that later students may find my own as lucid and reliable

as I have found his.

In spite of the fact that we have many forms extremely widely

spread over Australasia, there are undoubtedly others whose

habitat is comparatively local, and different localities seem to

develop characteristics which are quite distinguishable.

In these southern coastal districts, we miss the larger members

of the various families, as well as the more exaggerated variations

from the simple types, which are so numerous in the warmer

central and northern portions of the continent.

As examples of this I would instance the larger Nephilae

Avicularidae and Philodromidae, as well as the more pronounced

forms of Gasteracantha found in the north, of which our southern

representatives are smaller and more normal in form.

This suggests the inference that congenial surroundings of

life and abundance of food have had a clear influence on the

specialisation of members of the various families in the same

manner as animals develop size and abnormal shapes under the

more easy conditions of domestication.

One special feature of the spider fauna of Australasia seems to

be that, while we find on the main continent species located also

in New Zealand, Fiji, and other Pacific islands at great distances

from our coasts, instances of intercommunity between Australia

and the Northern islands, or Asia, are of much more rare

occurrence, although the links of land connection are broken

by comparatively narrow straits. I except, however. New
Guinea and North Queensland, between which, as might be

expected, there is considerable interchange, though to what

extent we shall not know definitely until more New Guinea

material has been worked out.

As far as I can judge at present. Southern Victorian species

spread along the coast as far west as King George's Sound in

greater abundance than only as far north as across the Murray

into Riverina. On the other hand a good many of our species

run up the coast-line to Bowen and Townsville, in Queensland.

I say so far as I can judge, because our inland stations require

more careful searching than they have yet had before anything

like accurate areas for species can be assigned.
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Among the sedentary spiders, Latrodectus scelio, Thor,, which,

as the Katipo, has gained a reputation in New Zealand, is more

widely spread probably than any other, I have it from all parts

of Victoria, New South Wales, Southern Queensland, Central

Australia, Adelaide and Albany. Araneus verrucosus, Walck.; is

common in New Zealand and Victoria. Gasteracantha minax,

Thor., is abundant from Sydney downwards through Victoria,

South Australia, and west to Albany, Arachnura higginsii

ranges from Darling Downs, Queensland, through Victoria to

Albany, West Australia.

Some of the Laterigrade spiders, Voconia insignis, Thor. ; V.

dolosa, L. Koch ; V. immanis, L. Koch ; and Delena cancerides,

Walck, are, as might be expected from their powers of locomo-

tion, found in all parts of the continent hitherto searched, but

specimens are a good deal larger in the north than in the south.

In my present paper, confined to one district, I have recorded

64 genera and 139 species, in which 6 genera and 29 species are

new.

I am not, however, publishing descriptions of any new Salti-

grade spiders, as we are awaiting fresh classifications of this group,

the Attidae, from M. Eugene Simon, in France, and Dr. and

Mrs. Peckham, in America, who have been engaged on them for

some time past. The present division of this important group is

admittedly imperfect, and von Keyserling's classification of the

Australian genera is only tentative.

In spite of the very large number of specimens which M.

Eugene Simon must have examined for the arrangement of his

genera of the Spiders of the world, a great work never before

attempted, it would seem as if he had not had the opportunity of

comparing many of our Australian forms. In fairly numerous

instances specimens in this collection do not fall in with his

synopses. I have noted some of the cases to which I refer, and

will endeavour later on to supply a fuller list.

I cannot too gratefully express my thanks to Mr. R. I. Pocock,

of the Natural History Museum, South Kensington, and

Professor Baldwin Spencer, Director of the National Museum of

Victoria, for their ever ready advice and assistance, and the

opportunities afforded me by each of them in comparing the types

in the collections under their charge.
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List of the Spiders of the Macedon District.

Order Araneae.

I.—Sub-order ARANEAE THERAPHOSAE.
Family Avicularidae.

Sub-family Diplurinae.

Group Diplureae.

Genus Brachythele, Auss. ( = Aname, L. Koch).

Species pallida, L.K.

Genus Hapalothele, Lenz. ( = Ixalus, L. Koch).

Species varius, L.K.

II.—Sub-order ARANEAE VERAE.
Section I.— Cribellatae.

Family Uloboridae,

Sub-family Uloborinfe.

Genus uloborus, Latreille.

Species tenellus (?), L. Koch.

Family Dictynidae.

Genus amaurobius, C. Koch.

Species senilis, L. Koch.

„ chalybeius, L. Koch.

„ robustus, L. Koch.

,, candidus, L. Koch.

„ segestrinus, L. Koch.

„ pilosus, nov, sp.

Genus Badumna, Thor.

Species inornata, L. Koch.

Genus Hylobius, nov. gen.

Species divergens, nov. sp.

,,
punctatus, nov. sp.

Sectioti II.—Ecribellatae.

Family Oonopidae.

Group Oonopidae raolles.

Genus Macedonia, nov. gen.

Species burchelli, nov. sp.

Genus Gippsicola, nov. gen.

Species raleighi, nov. sp.
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Family Drassidae

Sub-family Hemicloeiuae.

Genus Hemicloea, Thorell.

Species flavitarsis, L. Koch.

,, major, L. Koch.

„ rogenhoferi, L. Koch.

Sub-family Drassodinae.

Group Drassodeae.

Genus Drassodes, Westring.

Species Silaceus, L. Koch.

,, Ochropus, L. Koch.

Genus Drassus, Walck.

Species debilis, nov. sp.

Group Lamponeae.

Genus Lampona, Thorell.

Species fasciata, L. Koch.

„ sordida, L. Koch.

,, cylindrata, L. Koch.

,, obscaena, L. Koch.

„ niurina, L. Koch.

Group Gnaphoseae.

Genus gnaphosoides, nov. gen.

Species signatus, nov. sp.

Family Zodariidae.

Sub-family Zodariinae.

Group Storeneae.

Genus Storenosoma, nov. gen.

Species lycosoides, nov. sp.

Genus Storena.

Species striatipes, L. Koch.

,, forinosa, Thorell.

,, spirafer, L. Koch.

,, niacedonensis, nov. sp.

Family Pholcidae.

Sub-family Pholcina'e.

Group Pholceae.

Genus Pholcus, Walck.

Species litoralis (?), L. Koch.



Spiders of Victoria. 73

Family Theridiidae.

Group Theridieae.

Genus Theridion.

Species semiflavum, L. Koch.

,, mundulum, L. Koch.

,, decoratum, L. Koch.

„ crinitum, L. Koch,

gigantipes, Keys.

Genus Centropelma, L. Koch.

Species bicolor, L. Koch.

Group Dipoeneae.

Genus Latrodectus, Walck.

Species scelio, Thor.

Family Argiopidae.

Sub-family Tetragnathinae.

Group Tetragnatheae.

Genus Tetragnatha, Latr.

Species cylindrica (1), Walck.

,,
panopea (1), L. Koch.

,, mandibulata, Walck.

„ valida, Keys.

Group Meteae.

Genus Aleta, C. Koch.

Species trivittata, Keys.

„ Graeffii, Keys.

Sub-family Nephilinae.

Group Nephileae.

Genus Nephila, Leach.

Species venosa, L. Koch.

Sub-family Argiopinae.

Group Argiopeae.

Genus Argiope, Audouin.

Species plana, L. Koch.

,, picta, L. Koch.

,, regalis, L. Koch.

,, syrmatica, L. Koch,

Group Cyrtophoreae.

Genus Cyrtophora, E. Sim.

Species parnasia, L. Koch.
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Group Araneae.

Genus Araneus, Clerck.

Species biapicatus, L. Koch.

„ thyridotus, Thorell.

„ productus, L. Koch.

„ transmarinus, Keys.

„ sydneyicus, Keys.

,, verrucosus, Walck.

,, fuliginatus, L. Koch.

„ decolor, L. Koch.

,, bradleyi, Keys.

,,
phthisicus (?), L. Koch.

,,
psittacinus, L. Koch.

„ rarus, Keys.

,, triangulus, Keys.

,, memorii, nov. sp.

„ scutigerens, nov. sp.

Group Gasteracantheae.

Genus Gasteracantha, Sundv.

Species minax, Thor.

„ var. astrigera, L. Koch.

,, ,, lugubris, L. Koch.

Group Cyrtarachneae.

Genus Cyrtarachne, Thor.

Species latifrons, nov. sp.

,, latifrons, var. atuberculata.

Group Celaenieae.

Genus Celaenia, Thorell.

Species excavata, L. Koch.

„ dubia (?), Cambr.

Group Arcyeae.

Genus Arcys, Walck.

Species clavatus, L. Koch.

Genus Archemorus.

Species simsoni (?), E. Sim.

Group Dolophoneae.

Genus Dolophones, Walck. ( = Tholia, L. Koch).

Species testudineus, L. Koch.

„ pilosus, Keys,
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Species mammeatus, Keys.

,, maximus, nov. sp.

Family Thomisidae.

Sub-family Misumeninae.

Group Cymbacheae.

Genus Cymbacha, L. Koch.

Species similis, L. Koch.

Group Coriarachneae.

Genus Tharpyna, L. Koch.

Species diademata, L. Koch.

Group Misumeneae.

Genus Misumena, Latr.

Species lactea, L. Koch.

Group Dioeeae.

Genus Dioea, Thor.

Species daemelii, L. Koch.

Genus Xysticus, C. Koch.

Species cruentatus, L. Koch.

„ autumnalis, L. Koch.

Sub-family Stephanopsinae.

Group Stephanopseae.

Genus Stephanopsis, Cambr.

Species Cambridgei, Thor.

„ trapezia, L. Koch.

„ armata, L. Koch.

Family Clubionidae.

Sub-family Sparassinae.

Group Sparasseae.

Genus Delena, Walckenaer.

Species cancerides, Walck.

Genus Holconia, Thor. ( = Voconia, Thor.),

Species insignis, Thor.

,, immanis, L. Koch.

,, dolosa, L. Koch.

Genus Isopoda, L. Koch.

Species flavida (?), L. Koch.

,, conspersa, L. Koch.

„ aurea (?), L. Koch.
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Group Heteropodeae.

Genus Heteropoda, Latr.

Species diana, L. Koch.

„ macilenta, L. Koch.

Sub-family Clubioninae.

Group Clubioneae.

Genus Clubiona, Latr.

Species robusta, L. Koch.

„ notabilis, L. Koch.

Sub-family Liocraninae.

Group Miturgeae.

Genus Miturga, Thorell.

Species lineata, Thor.

„ gilva, L. Koch.

„ maculata, nov. sp.

Genus Syspira, E. Simon.

Species rubicunda, nov. sp.

Genus Argoctenus, L. Koch.

Species pictus, L. Koch.

,, pectinatus, nov. sp.

Sub-family Corinninae.

Group Corinneae.

Genus Medmassa, E. Sim.

Species pallipes, L. Koch.

,, albopunctata, Hogg.

,, bicolor, nov. sp.

„ fusca, nov. sp.

Family Pisauridae.

Sub-family Dolomedeae.

Genus Dolomedes, Latr.

Species australianus, L. Koch.

,, instabilis, L. Koch.

Family Lycosidae.

Sub-family Cyclocteneae.

Genus Cycloctenus, L. Koch.

Species flaviceps, L. K.

Sub-family liycoseae.

Genus Lycosa, Latreille.

Species ornatula, L. Koch.
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Species ramosa (?), L. Koch (young).

„ expolita, L. Koch.

„ berenice (?), L. Koch.

,, inornata (?), L. Koch.

,, laeta, L. Koch.

,, leucophaea (?), L. Koch (young).

,,
godeftroyi, L. Koch.

,, alboguttulata, L. Koch.

Genus Venator, nov. gen.

Species spenceri, nov. sp.

,, fuscus, nov. sp.

,, marginatus, nov. sp.

Family Attidae.

Genus Leptorchestes, Thor.

Species cognatus, L. Koch.

,, nov. sp.

Genus Scirtetes, L. Koch.

Species nov. sp.

Genus Marptusa, Thor.

Species leucocomis, L. Koch.

,,
joviah's, L. Koch.

,, melanchoHca, L. Koch.

Genus Astia, L. Koch.

Species respersa, L. Koch.

Genus Opisthoncus, L. Koch.

Species magnidens, L. Koch.

Genus Ergane, L. Koch.

Species dialeuca, L. Koch.

Genus Prostheclina, Keys.

Species pallida, Keys.

Genus Cytaea, Keys.

Species nov. sp.

Genus Habrocestum, E. Simon.

Species opalescens, nov. sp.

Genus Sinnamora, Keys.

Species semirasa, Keys.

„ nov. sp.

Genus Hadrosoma, Keys.

Species nov. sp.
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Genus Plexippus, C. Koch.

Species albopilosus, Keys.

Genus Euophrys, C. Koch.

Species nov. sp.

Genus Lauharulla, Keys.

Species nov. sp.

The New or Little Known Species of the Above List.

Hapalothele varius, L. Koch.

L. Koch gives for the measurement of his specimens from

Bowen, Queensland :

Female

Legs

Male

Legs

e
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Amaurobius pilosus, nov. sp. (PI. XIIL, Fig. 1).

Cephalothorax, black-brown, with grey hairs. Mandibles,

black-brown in front, with brown hair, underneath paler yellow-

brown and smooth. Fangs, the basal half bright yellow-brown,

remainder paler. Lip and maxillae, yellowish grey, paler at

edges, with brown upstanding hair. Sternum, black-brown,

yellowish grey hair. Legs and palpi, darkish brown on femoral

joint, paling to yellowish brown on others, white to greyish

yellow hair. Patella, tibia and metatarsus ringed with dark

grey. Abdomen, black-brown, with long grey hair above, no

pattern, underneath a median field of dark brown hair edged

with white and two parallel longitudinal lines of white hair

reaching the whole length near median line, spinnerets and

cribellum yellowish grey.

The Cephalothorax is broad and convex on cephalic part

;

equally high, rather long, and rounded at sides on thoracic part

;

shorter than patella cum tibia lY. ; rather steeply sloping at

sides and rear ; a shallow median furrow at top of rear slope.

The front row of Eyes is straight, middle eyes round, side eyes

oval, their long diameter the same as the middle and that

distance away from them ; the same also is the breadth of the

clypeus. The rear row is procurved, all round, diameter equals

two-thirds of front middle, two and a half diameters apart. Side

eyes on a protuberance with front side, their diameter apart.

The Mandibles are knee-formed at base, conical, longer than

patella I., thicker than femur I., and thickly covered with hair.

The fangs are short, thick at base, and well curved. On the

inner edge of false sheath, which is very sloping, are two small

teeth, on outer edge four, of which the third is the largest.

The Maxillae are straight at sides, upright, and slightly

rounded on front edge. The Lip is more than half the length of

these, rounded at sides, straight in front and very slightly

notched. There are fine upstanding hairs on both.

The Sternum is pear shaped, raised at edges, but flat on top.

It ends in a long fine point, which reaches between the separated

rear coxae. It is thickly covered with long hair, curling towards

the centre, and this is intermixed with short, flat, white hairs.
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The Abdomen is oval, sti'aight in front, and rounded at rear,

thickly covered with close hair ; spinnei^ets two jointed, conical.

The superior pair is longest, but much narrower than inferior.

The intermediate quite small.

The Cribelhim is smooth on the front face and not divided iu

the male.

The femoral joint of the Palpi is well curved. The tarsal joint

is not much differentiated, but is furnished with a fine hooked

stigma. Two points project from side of tibial joint, the upper

one the largest.

The Legs are rather long and fine. The rear coxae are

separated by a distance equal to half their breadth. They are

covered with furry hair intermingled with flat white haii's the

same as on the sternum. All the legs are furnished with short,

fine spines.

Ceph.

Abd.

3^ mm. long.

4

3 mm. broad.

o ,, ,,

Legs 1

2

3

4

Coxa.

1 mm.
3.

4 "
3
4 "

Tr. & Feiu. Pat. & Tib.

4 mm. - 5 mm.

3f„ - 4 „

or, 1, 2, 4, 3.

Met. & Tars.

5 mm.

4 „

3i„.

15 mm.
12i'-"I "

121

One male only, from Macedon.

In his synopsis of genera, M. Simon (Nat. Hist, des Ai-., vol.

I., p. 236) makes Amaurobius come into a division in which the

rear coxae are contiguous. This, however, is no part of C
Koch's definition of the genus. The cribellum also should be

double. In several species the cribellum is double iu the females

and single in the males. This species, therefore, remains in the

genus Amaurobius, with which its eyes and clypeus agree, and
not my genus Hylobius.

Family DICTYNIDAE.

See M. E. Simon's Hist. Nat. des Araignees, vol. I., p. 236.



82 Proceedings of the Royal Society of Victoria.

Synopsis of Genera.

5.—Lip evidently longer than broad

5a.—Front middle eyes farther from the

side eyes than from one another.

Clypeiis about as broad as front

middle eyes ------ Amaurobius

5b.—Front middle eyes farther from one

another than from the side eyes.

Clypeus much wider than front

middle eyes Hylobius.

Lip not longer than broad, front row

of eyes equidistant - - - - Badumna.

HYLOBIUS, nov. gen.

Differs from Amaurobius in having the front middle eyes

nearer to the side eyes than to one another, the clypeus much

broader than the front middle eyes, and the area of the four

middle eyes broadest in front.

Type Hylobius divergens, n. sp.

In my specimens of Amaurobius segestrinus, L. Koch, the

cribellum is double in the females and single in the males. The

same is the case in Hylobius punctatus, nov. sp. These are the

only species of the family in which I have both males and females-

HYLOBIUS.
Sternum produced between rear coxae - - - divergens.

Rear coxae contiguous pimctatits.

Hylobius divergens, nov. sp. (PI. XIII., Fig. 2).

Cephalothorax, yellowish brown, inclining to black-brown on

fore part. Mandibles, black-brown with lighter brown hairs,

points of fangs reddish. Maxillae, lip and sternum brown with

paler median streak on latter, hair dark bi'own. Abdomen, dark

grey with two longitudinal, narrow, paler stripes on under side,

hairs dark yellowish grey. Spinnerets and cribellum yellowish

grey. Epigyne, bx'own. Legs and Palpi, yellow-brown with

greyish hairs and brown spines.

Cephalothorax slightly longer than patella cum tibia of 4th

pair of legs 2 mm. longer than broad, cephalic part straight at
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sides, raised up, convex, and rather narrower than the rounded

sides of the breast part. Small longitudinal fovea at commence-

naent of rear slope.

The front row of jEyes is i-ecurved, the two middle being round,

one and a half diameters apart, and side eyes one diameter distant,

oval, rear row procurved, middle eyes smaller than front middle,

one and a half diameters apart, two and a half diameters from

the side, which are half the long diameter of front side, and the

same distance away on a common protuberance.

The Mandibles, stout and broad, are longer than the front

patella and thicker than the front femur, knee-formed, with

rather thick, down-lying hair. Fangs, strong and curved, with

two teeth on inner falx edge, the lower the larger, a thick fringe

and three teeth on the outer edge.

Maxillae arched, rather inclined over lip, wider in front

than at base, rounded on outer edge. Lip more than half the

length of the maxillae, straight in front without indentation, but

springing from narrower neck at base.

The Sternum is a broad heart-shape, pointed at rear, and

descending one-third of distance between rear coxae, which are

separated by a distance equal to half their breadth.

The Abdomen is ovate, narrowest in front, rounded at sides,

and widest about one-third of the length fi'om the rear end. It

is thickly covered with fine, down-lying hairs.

The cribellum in the female is faintly divided by a very thin

line.

The Palpi are curved at the femoral joint, but short, straight

and cylindrical in the other joints.

The Legs are stout, but tapering to the tarsal joints, which are

fairly fine. The femur arched on upper side ; short spines on all

legs.

Legs
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Hylobius punctatus, nov. sp. (PI. XIII,, Fig. 3).

The Cephalothorax is a dark reddish bi'owii, lighter towards

the side slopes of the cephalic part, but darker along four

radiating sulci on each side of the thoracic part. Mandibles,

dark red-brown, thickly covered with dark grey hair. Lip,

maxillae, sternum and coxae, dark yellowish brown, with fine

brown hairs. Legs, yellow-brown with similar hairs and dark

brown spines. The abdomen is dark grey, mottled with irregular

lighter spots of short fine hair, upper and under sides alike.

The Cephalothorax is longer than patella cum tibia IV., two

mm. longer than broad ; cephalic part arched and prominent

;

thoracic part rounded at sides with three deep lateral indentations

and a deep longitudinal fovea reaching to rear slope, which is

rather steep.

The front row of Eyes is straight, the middle eyes round, a

diameter apart, the side eyes oval, their long diameter being

greater than that of the middle, and about half its length away.

The rear row is slightly procurved ; middle rather smaller than

front middle one and a half diameters apart and two diameters

from the side ones, which are oval, smaller than the front side,

and their length away from the latter.

The Matidibles are knee-formed at base, conical, with short,

well-curved fangs ; two teeth on the inner false edge, the lower

being larger of the two ; a thick, brown fringe on outer side.

Maxillae arched, smooth, upright and rounded on outer

edge.

Lip more than half the length of the latter, longer than broad,

rounded at the sides, and straight in front. It springs from a

neck at the base.

The Siertui/n is a broad, oval, but rather pointed at posterior

end, furnished with short, fine, upstanding hair. It is not pro-

duced between the rear coxae, which are contiguous.

The Abdomen is oval, rather straighter in front, and clothed

with thin, upright hair.

The Cribellum in the female is very white and distinctly

divided across the middle. The epigyne has two oval hollows

above a transverse fold.
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The femoral joint of the Palpi are curved inwards, and the

digital joint of the female's is dilated and pointed at the end.

The Legs are stout and smooth, with spines on all joints. The

femur of the front pair is curved inwards.

The male, which in other respects closely resembles the female,

has the cribellum undivided.

Ceph. - - 6 mm. long. - 4 mm. broad.

Abd. - - Oo ,, ,,
- ^v, ,> 5)

Coxa. Tr. & Fern. Pat. & Tib. Met. & Tars.

Legs 1 - 2 mm. - 4| mm. - 5| mm. - 5 mm. = 17^ mm.
2-14 - 4 - 4i - 4J- - 141

4-14 - 4i - .^ - 4-i — 1 t3

^r, 1, 4, 2, 3.

See M. Simon's Hist. Nat. des Araignees, vol. I., p. 293.

Family OONOPIDAE. Group OONOPIDAE MOLLES.

Synopsis of Genera.

1.—Eye space transverse. Lip much longer

than broad - 2.

2.—Legs smooth and rather long. Femoral

joint of rear pair of legs much stouter

than in other pairs----- 2a.

Legs bespined ; all femoral joints

about alike --.... 2b.

2a.—Middle eyes forming a straight or

slightly procurved line with the

front side eyes------ Orchestina.

2b.—Middle eyes about the same as in

Orchestina - . . ^ . . Gippsicola.

Middle eyes occupying the middle

space Salsula.

Middle eyes forming a straight or

slightly procurved line with the rear

side eyes Macedonia.

GIPPSICOLA, nov. gen.

The Cephalothorax rather long, convex, broad and obtuse in

front. Eye space transverse, narrower by one-half than the
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frontal breadth. Four front eyes nearly in a straight line, the

middle largest, close to one another, but slightly separated from

the side eyes. The two rear eyes set obliquely, their diameter

distant from the front side eyes, and farther still from the middle

eyes. Clypeus narrow, not exceeding in depth the diameter of

the side eyes. Lip longer than broad, with straight sides.

Maxillae long and upright. Sternum convex, shield shaped,

longer than wide, tapering at the rear end. The coxae of the

fourth pair of legs are rather widely separated from those of the

third pair, and equally so from one another.

Legs bespined, not differing much in length in proportion 1, 2,

4, 3, or 1, 4, 2, 3 ; femoral joint of rear pair dilated.

Type G. raleighi, nov. sp.

MACEDONIA, nov. gen.

Macedonia differs from Gippsicola in having the middle pair of

eyes in a straight or slightly procurved line with the rear side

eyes. The side eyes nearly touching. The clypeus wider than

the diameter of the largest eyes. Lip rounded at the sides and

the maxillae slightly inclined over the lip.

Type M. burchelli, nov. sp.

These two species are peculiarly alike in general shape and

coloration, and, judging from his description (Trans. N.Z. Inst.,

vol. 23, p. 128) also resemble in general appearance Mr.

Urquhart's Oonops septemcincta, which I have not seen. In

falx teeth, eyes, and tarsal claws they differ at least as much as

do Salsula and Orchestina, but again in shape of lip, maxillae,

sternum, cephalothorax, abdomen, spinnerets, etc., so far coincide

as to suggest that they and possibly the N.Z. species should be

included in one genus. The latter with its contiguous side eyes,

separated middle eyes, and broad clypeus, hardly agrees closely

with Oonops, Tempi. The difference in the mode of insertion of

the tarsal claws would be, however, rather remarkable for a

single genus.

Macedonia bufchelli, nov. sp. (PL XTIL, Fig. 4).

Ceplialothorax, dark yellow-brown. Mandibles somewhat

darker still. Sternum, lip and maxillae, paler, orange. Legs

and palpi, a golden yellow. Abdomen, above black, with 8 pale
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yellow transverse stripes, all divided across the middle by a

longitudinal, black stripe. They are largest in front, gradually

diminishing and nearing one another as they reach the rear point

;

the underside is all yellow.

The Cephalothorax is considerably longer than the Patella cum
tibia of any pair of legs. It is convex, slightly rounded, at sides

and rear narrowest, but still broad, in front where it is straight

truncate.

The JSjes, six in number, occupy a transverse area not much
more than one-third of the frontal breadth. The middle pair are

largest, of a broad, oval shape, inclined, and touching one another

near their upper end. Their lower edges are in a line with those

of the smaller rear side eyes, from which they are distant by

their long diameter's length. The front and rear side eyes are

alike in size and, touching one another, are placed obliquely on a

shiny, black prominence, the front pair being nearer together

than the rear pair.

The Clypeus is fairly broad, exceeding the long diameter of the

middle eyes.

The Mandibles are conical, rather long, much exceeding in

length the front patellae. On each margin of the falx sheath is

one small tooth situated near the insertion of the fang.

The Lip is nearly twice as long as bi'oad. It is rounded at the

base, and at the lower half of the sides, whence it rather curves

inwards to the anterior end, which is narrow, truncate, and

notched in the middle. The middle area' is convex, with a flat

margin.

The Maxillae, which begin below the lip, are rounded at the

base, broadest a little above, curve deeply inwards above the

point of insertion of the palpi, whence they curve outwards again

and end in a somewhat narrow point. They are slightly inclined

over the lip.

The Sternum is a long, shield shape, nearly twice as long as the

broadest part, one-third from the anterior end, narrowed and

truncate in front, rather rounded at rear. It rises convexly

from a flat margin ; is smooth, with a few, upstanding hairs.

The Legs are only moderately stout. The femoral joints of all

legs being slightly dilated in the middle and markedly curved,

the first, second and third pairs towards the body forward, the
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fourth pair towards the body backwards. Tarsal joints very

short. The fourth pair of coxae are separated from the third

pair by a space one-third their width and by half their width

from one another. There are spines on all tibial and metatarsal

joints, with two small ones on front inner edge of femur I. The

claws spring from a hollow cup at end of tarsal joint.

The Abdomen is long, ovate, truncate, and widest at front end,

rather pointed at rear. It is thinly clothed with upstanding

hairs.

Two pairs of stigmata are distinctly visible, the front pair in

line with the genital aperture and the posterior pair rather closer

together just behind them.

The inferior spinnerets are conical, with a short conical second

joint.

The superior pair are widely separated, much smaller in

diameter, cylindrical, with small hemisperical second joint.
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front side pair. The latter are round, their diameter smaller

than the short diameter of the middle eyes, half their diameter

away. The rear side eyes ai'e round, similar in size, a diameter

distant from the front side ; being placed obliquely, they are one

and a half diameters from the middle eyes, and with the front

stand on a black, shiny protuberance.

The Mandibles are long and straight, slightly knee-formed at

the base, and more than twice the length of the front patellar

joints. There are a few upstanding fine bristly hairs on the inner

front edges ; fangs a reddish yellow. On the inner margin of

falx sheath are two large teeth, on the outer edge three teeth, of

which the middle one is largest.

The Lip is nearly twice as long as broad, straight at the sides,

truncate at the front edge, with a notch in middle, and a

hollowed bordering down each side. It is two-thirds the length

of the Maxillae, which are upright, parallel, cut ofi" rather

slopingly on inner side, rounded exteriorly, and narrowing

towards the base.

The Sternum is a long shield shape, convex in centre, truncate

in front, rather pointed at rear, but not reaching between the

rear coxae ; a moderate covering of fine, upstanding hair.

The Palpi have the femoral joint curved inwards, and rather

broadened anteriorly. Tarsal joint long, tapering from a broad

base.

The Legs are moderately long and fine, the femoral joint

curved and thickened in the middle, on all pairs, numerous brown

spines on underside of tibia and metatarsus of all legs. The

tarsal joints are very fine, less than half the length of the

metatarsal ; about five pectinations on upper tarsal claws, which

spring from a projection at the end of the tarsus, like a small

onychium ; no claw tufts. The fourth pair of coxae are as far

apart from one another as from the third pair, about one-third

their breadth.

Abdomen.—Long, ovate, truncate anteriorly and smallest at

rear. The second pair of tracheal openings are plainly visible a

little below the genital aperture near the median line.

Spinnerets, six. The inferior pair are conical and are raised

from a common membranous base. The superior pair are

cylindrical, smaller, and stand wider apart.
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The ClypeJis is narrow, barely the diameter of one of the side

eyes.
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The Maxillae are upright, sloping on the inner margin and

transversely arched on the upper and lower parts with a well-

marked depression between. The Lip is half the length of the

maxillae, as long as broad, truncate in front, the widest part

springing from a neck and thence gradually narrowing anteriorly.

The Sternum is cordate, straight in front, slightly arched, and

sparsely covered with fine upstanding hairs. On the outer

margin are slightly marked depressions between the coxae.

The Abdoinefi is broadest near the front end, which is very

straight, sides slightly rounded, and narrowing to a point at the

rear. It is clothed with fine, close, lying hair of medium length.

The spinnerets are of medium length, cylindrical, truncate, with

very short hemispherical second joint. The inferior pair are

larger in diameter and nearer together than the superior, which

are rather the longer. The intermediate pair are close together,

fine and short.

The Legs are rather thickly covered with fine, upstanding hair,

not very stout, spines on the femur tibia and metatarsus of all

legs. The two tarsal claws are very fine. On the metatarsus

and tarsus of all pairs is a scopula and claw tufts on third and

fourth. On femur of third and fourth pairs, above, the spines

are 1.1. Tibiae III. and IV. have no spine above.

One female only, from IMacedon.

Legs
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does not, however, occupy the whole frontal breadth, nor are the

rear eyes equidistant, nor the clypeus broader than the front

eyes. I have, therefore, provisionally left it in the old genus of

Drassus, Walck. It is really a Drassus, with the claws of a

Hoemicloea, and, with more material to work from, might be

constituted into a new genus, as it differs materially from both

Drassodes, Westr., and Leptodrassus, Simon.

One male and one female (of the sub-family Drassodinae)

have the chitinous careniform lamination on the edges of the

falx sheath, which M. Simon denotes as the special charac-

teristic of the group Gnaphoseae. The strongly impressed

maxillae are sufficient to keep it in the family of Drassidae,

otherwise in many respects it so closely resembles the Clubionidae

as to be almost a connecting link between the two families.

The inferior spinnerets are rather near together and in the

shape of the cephalothorax and sternum and long front coxae

it has analogies with Lampona, Thorell. The genus differs from

Gnaphosa, Latr., in not having the rear row of eyess trongly

recurved and in having the eyes constituting same equidistant.

It differs from Callilepis, Westr., in having the cephalothorax

less attenuated in front, both rows of eyes straight, and the rear

row longer than the front row (as in Gnaphosa), in the very

narrow clypeus, and in having no long retractile fusules on the

inferior mammillae, though it has somewhat similar short fusules

in a central bunch.

GNAPHOSOIDES, nov. gen.

Cephalothorax oval, convex, the fore part broad and obtuse, a

chitinous careniform lamination on the edges of the falx sheath,

a short thoracic sulcus. The eyes of the front row near together,

about equal in size, and in a straight line. The rear eyes in a

straight or slightly recurved line, longer than the front row,

equi-distant, or the middle eyes farther from the side than from

one another. The clypeus distinctly narrower than the eyes of

the front row. Legs (IV., I., II., II[.) stout, but metatarsal

and tarsal joints tine, with tine spines.

The inferior mamillae long, near together, with a nearly round

truncature. The superior about equal in length but smaller in

diameter, and two-jointed.

Type G. signatus.
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Gnaphosoides signatus, nov. sp. (PL XIV,, Fig. 2).

The Cephalothorax is reddish brown, the mandibles, lip and

maxillae rather darker and redder, with dark brown hair. The

sternum, palpi, and legs brighter yellowish brown, but the tarsi,

metatarsi, and tibiae of the two front pairs distinctly redder,

with pale yellowish grey hair.

The abdomen above is black, with two longitudinal rows of a

pale brown scalloped pattern. In the female, the anterior end is

almost yellow. The underside is grey, with spinnerets a bright

brown.

The Cephalothorax is convex, rather long oval, truncate in

fi'ont, where it is two-thirds the greatest breadth. From the

median line it slopes gradually to the margin at sides and rear.

The cephalic and thoracic parts are not separated by depressions.

The median sulcus is short and shallow between the second and

third pairs of legs, the hair is fine down-lying and directed

inwards from the sides. Both rows of eyes are straight, the

posterior longer than the anterior. In the front row they are

close together, the two middle being round and the side oval,

their longer diameter the same as the middle. The rear eyes are

half the diameter of the front middle (the middle pair rather

square, the side round), two of their own diameters apart. The

two rows are the same distance apart, and the clypeus not more

than one-fourth the diameter of the front middle eyes in depth.

The Mandibles are knee-formed at base, longer than the front

patella, and not so thick as front femur. They project forward

somewhat, and are thickly c]pthed with short down-lying hair and

longer upstanding bristles. On the inner edge of the falx sheath

is one rather stout tooth not, however, connected with the chiti-

nous margin of the falx, which has a wavy edge, but with no

regular teeth.

The Lip is rather large, longer than broad, and two-thirds the

length of the maxillae, from the base it tapers slightly with

straight sides towards the front, where it is truncate, the side

edges are depressed, but the middle rather convex. It springs

from a prominent fore part of the sternum, the base beginning

before the maxillae.
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The Maxillae are upright, convex, almost square in front, with

a deep impression running transversely across the middle.

The Sternum is truncate at the anterior margin, thence running

rather straight at the sides before widening out into a somewhat

long oval.

The Legs are stout, the two front coxae longer than the rest.

The front femurs are curved on the outer edge. The tarsi and

metatarsi distinctly finer in proportion than the other joints.

The Abdomen is a long oval, cut straight in front and rounded

at rear. The superior and inferior spinnerets are about equal in

length and cylindrical, but the former are finer, with a short,

conical second joint. The inferior pair stand each on separate

bases, which almost touch one another. They are stout, with a

sloping, truncated end, and a short bunch of spinning tubes

springing therefrom. The front is also furnished with spinning

tubes running up the whole joint.

Female
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-Clypeus narrower than eye space - - 3.

- Clypeus wider than eye space - - 4.

3.—Area of middle eyes almost square.

Mandijpular fang (in the male)

curved outwards Laches.

Area of middle eyes longer than broad.

Mandibular fang in both sexes simi-

lar and normal Storenosoma.

4.—Clypeus at least not narrower than eye

space. Area of middle eyes longer

than broad. Mandibular fang in

both sexes similar and normal - - Storena.

STORENOSOMA, nov. gen.

The genus differs from Lac/ies, Thor., in having the area of the

median eyes trapeziform and having the falx fang normal and

similar in both sexes. It differs from Storena in depth of clypeus

in lip, which is broader than long, truncate, slightly hollowed in

front, and maxillae perpendicular, not sloping over lip, which is

only half the length of the maxillae.

Type S. lycosoides.

Storenosoma lycosoides, nov. sp. (PI. XIV., Fig. 3).

Cephalothorax, mandibles, palpi, sternum, lip and maxillae

bright brownish yellow, a brighter stripe passes down the median

line and a dark band round the margin of the thoracic part. It

is sparsely clothed with short whitey brown down-lying hairs.

The abdomen is a dirty dark grey-brown, with lighter spots on

back, the underside is paler, without pattern. Spinnerets pale

brown.

The Cephalothorax is as long as the patella cum tibia of fourth

pair of legs. Rounded at sides of thoracic part and only slightly

narrower in front. The middle of the breast part is the highest

point of the median line, which curves thence forwards and

backwards. A short median sulcus reaches between second and

third pairs of legs. The clypeus is only the breadth of the

largest pair of eyes, but is increased by a grey membranous
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bandeau of about the same again—the two together being about

half the total length of the eye-space.

The £}>es are in three rows, 2, 4, 2, the middle row being

straight along their lower edges, or in two rows very much

procurved. The side eyes of the middle row are by far the

largest, and lie two diameters apart, with two small eyes, one-

third of their diameter and one of their own apart, between

them. The front eyes have their diameter two-thirds of the lai'ge

eyes, are twice that distance from one another, and half their

diameter from large eyes of second row. The rear eyes, half

diameter of large ones, are two and a half diameters from same

and two diameters from one another.

The Maiidibles are conical, remarkably knee-formed at base,

slightly divergent, and longer than patella of front pair of legs.

The fangs long and thin and only slightly curved. On inner edge

of falx margin are two large teeth placed near the middle. On
outer edge two small teeth lie near the lower extremity. It is

bordered by a brownish yellow fringe.

The Maxillae are upright, curved on the top and along outer

edge, narrowing to the base. The Lip is broader than long,

truncate, and slightly hollowed in front, half the length of the

maxillae. It springs from a neck, just above which is its

broadest part, thence sloping anteriorly.

The Stertiuvi is broadly cordate, terminating in an obtuse

point at rear. It is covered with fine, upstanding, brown hairs,

and is bordered by a smooth edging, which lies between it and

the coxae. The two rear coxae are slightly separated, and from

the petiole a wedge-shaped chitinous marking points upwards

between them.

The Palpi are slight, the femoral joint being much curved

inwards.

The Legs are stout at base, tapering to the tarsal joints, which

are fine and less than half the length of the metatarsal. The

tarsal and metatarsal joints armed with long, brown spines.

Three claws spring from the hollowed end of the tarsal joint,

with small claw tufts. Bristly hairs, hardly amounting to a

scopula, line the under side.

The Abdomen is ovate, broadest one-third from anterior end.

Spinnerets six, the inferior pair with moderately long second joint,
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and, springing from a membranous base, are considerably larger

than the small superior pair. The epigyne consists of two

elliptical shells, placed horizontally, about their short diameter

apart.

The eyes show most likeness to those of Storena annulipes and

S. pictus, but the colouration of the body is very different from

the Storena type. The general appearance is more that of the

Lycosidae.

I have five specimens, from Macedon.
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Stopena macedonensis, nov. sp. (PI. XIV., Fig. 4).

Cephalothorax, mandibles, sternum, part of lip and maxillae,

dark brown, front of lip and inner margin of maxillae yellowish.

Abdomen above black with white markings, underneath dark

brown, sides white ; the white markings on back consist of first

two longitudinal lines each made up of an oval anteriorly,

followed by two small rounds and then two larger round spots

;

behind these double lines is a single median line reaching to the

rear of the abdomen, and made up of one small round spot

followed by a triply scalloped long one.

Coxae and adjoining half of femur yellowish white, remainder

of femur black. Patella, tibia, metatarsus, and tarsus, yellow.

Thin black spines on the legs.

Cephalothorax 2-3rdsmm. longer than greatest breadth, slightly

shorter than patella cum tibia IV., rounded at sides and in front

where it narrows to half the width. Cephalic part higher than

thoracic, a longitudinal fovea behind the cephalic part short and

deep. The skin is smooth and shiny, the Eyes prominent. The

second row is recurved, the two centre being twice the long

diameters of the side eyes, which are oval. They are all equi-

distant, the short diameters of the side eyes apart. The front

pair are similar to the side eyes of the second row, their short

diameter distant from these and the same from the centre eyes.

The rear row are round half the diameter of the larger central of

second row, from which they are distant two of their own

diameters, and one of same apart.

The Mandibles are conical, straight, covered with thick furry

hair, and as long as front patella.

The Maxillae are broadest at the base narrowing to the front,

they overhang the Lip which is two-thirds their length.

The Sternum is a broad heart-shape, arched, without side

impresssions, coriaceous, with short fine hair pointing to the rear.

The Abdomen is ovate truncate in front widening to rear,

arched and high, as long but barely as wide as the cephalothorax.

The Legs are long, fine, and smooth, with thin spines.

Ceph. -
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The Abdometi is broadest about one-fourth of its length from

the front margin, which is rounded. It narrows to the rear,

which is also rounded, the sides being nearly straight. The

underside of the abdomen is folded in deep transverse wrinkles,

smaller rows of which pass round from beyond the spinnerets to

the sides.

The Legs have their coxae rather large, the rear pair being

specially broad, and divided longitudinally with a suture. The

femoral joints are arched above and flattened at the sides. The

patellae are long and flat, the spines short and stout. The tarsi

and metatarsi are much finer than the tibial joints, and clothed

with long bristly upstanding hair.
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the body is black-brown, with a yellowish area in front of the

epigyne : two longitudinal oval spots of yellow lie each side half-

way between the epigyne and the spinnerets.

The Cephalothorax is shorter than patella cum tibia IV. and

half mm. longer than broad. It is rounded at the sides and

rather broad in front. The cephalic part is distinctly raised away

from the thoracic and alone covered with hair. The four middle

eyes and side pairs on moderately high prominences.

The four middle Eyes form a trapezium, broadest in front, the

rear pair being one and a half diameters from each other and

from the front pair, which are in diameter one and a half of the

rear. They are their diameter apart. Seen from above both

front and rear side eyes, which touch one another, are in a

recurved line with the rear middle. The clypeus equals the

diameter of the front middle eyes.

The Mandibles are conical, knee-formed, longer than patella L,

and thicker than femur I.

The Maxillae are as long as broad, straight in front. Lip less

than half their length, broader than long, running to a point in

front.

The Sternum is heart-shaped, with three prominences down
each side. It is thinly covered with hair at the sides, but bare

along a median longitudinal stripe.

The Abdomen, rounded in front, where it is broadest, is not

much longer than broad. It narrows to the rear end, where it is

also rounded off.

The Le^s are moderately tine, the shanks curved outwards on

upper side. Bare longitudinal stripes on the tibiae are clearly

defined. The spines are stout.
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In the collection of the National Museum of Victoria are

numerous specimens from various localities in S. Gippsland,

whence it would appear that they are fairly abundant in the

south-easterly coast district of Victoria. Some vary considerably

from the normal type in colouration of the abdomen, the

characteristic white stripe being replaced sometimes by a black

one, and one specimen has a large oval brown field, without any

stripe at all.

Cyptarachne latifrons, nov. sp. With z^ar. atubercu lata.

(PL XV., Figs. 4 and 5).

Cephalothorax yellowish brown, mandibles the same, but

darker towards the lower edge. Fangs dark brown, all lightly

covered with pale yellowish hair. Sternum, lip and maxillae dark

reddish brown. Femur of first three pairs of legs reddish, the

other joints and palpi yellowish to dark brown. Femur of fourth

pair dark brown. The abdomen on the upper side is reddish

brown, pitted with darker brown depressions.

In the middle of the back is a large oval velvety black

transverse field. The underside of the abdomen is dirty reddish

brown, with a yellowish white patch between the epigyne and

spinnerets. The hairs are a pale yello%v.

The Cephalothorax is as long as patella cum tibia IV., as

broad as long. The cephalic part is raised vertically in two

protuberances, one at each side, with a depression between them.

The cephalothorax is set nearly at right angles to the middle of

the underside of the abdomen. The four middle Eyes are on a

low prominence, the whole forming a trapezium broader than long,

the rear eyes being rather larger and farther apart than the front.

The side eyes, a long distance off, are close together, and form a

procurved line with both front and rear middle. The Clypens is

as broad as the whole central eyes space is wide, and the upper

forehead is blotched with tubercles.

The Mandibles are thicker at the base than the front femur,

tapering to a small point at the lower end, with short, stout, well

curved fangs. On the lower falx edge ai-e three rather prominent

teeth.
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The Maxillae are as broad as long, arched, smooth, and

rounded in front. The Lip is broader than long, slightly rounded

in front and narrowed towards the base.

The Sternum is shield-shaped, smooth, and slightly raised. It

has a deeply cut recurved front margin, and is thinly sprinkled

with long upstanding bristles. There are no prominences opposite

the coxae.

The Abdomen is 1 mm. longer than broad, rounded in front,

square at sides, and slightly tapering to an obtuse point at the

rear. In the space surrounding the spinnerets are deep

transverse wrinkles.

Two large protrudent pinnacles spring almost perpendicularly

from near the front margin, and here the abdomen is rather

thinner than at the rear.

There are no small teeth on the abdomen, and the depressions

are very indistinct, six in two rows on the back being most

apparent.

On the underside the belly is protuberant between the spinnerets

and the epigyne. It is smooth and shiny, and slightly mottled,

outside this it is deeply wrinkled. The hairs are short and up-

right, of a pale colour. The epigyne is of the stylus type, the

pendant being four times as long as it is broad at the base.

The Legs and Palpi are smooth and lightly haired. The two

front femurs are thicker than the remainder. The patellar,

tibial and metatarsal joints are notably flattened. The metatarsi

and tarsi of the front paii- of legs have thick rows of bristles on

each side.

From the measurements below, this species will be seen to be

larger than either C. bispinosa, Keys., or C. specisosa, L. Koch.

Another female, rather longer in the abdomen, without the

pinnacles, and wanting the dark, transverse field on the upper

side of the abdomen, otherwise resembles the above in every

detail. I have made this a variety under the name of atuber-

culata. They were both found in the same neighbourhood, the

Government Nursery, at Lower Macedon, by Mr. J. Memory.

The presence of this pair of large tubercles is one of the

differences by which M. Simon distinguishes his genus

Poecilopachys from Cyrtarachne, Thor., but these specimens are

otherwise quite similar, and may have been from the same brood.
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Measurements as follows :

—

Ceph. - - 3^ mm. long. - 3^ mm. broad.

Abd. - - 8 „ „ - 7 „ „

Coxa. Tr. & Pem. Pat. & Tib. Met. & Tars.

Legs 1 - 1 mm. - 4 mm. - 4 mm. - 3^ mm. = 12| mm.
1 4. ^3 Ql _ 1 o

3 - 1 „ - 3 „ - 2f„ - 2 „ = 8| „

4 - li„ - 3f„ - 3|„ - 3 „ = 11^ „

Var. ATUBERCULATA.

Ceph. - - 3i mm. long. - 3^ mm. broad.

Abd. - - 9 „ „ - 8 „ „

Legs - 12| mm. - 12 mm. - 8| mm. - 11 1 mm.

Dolophones maximus, nov. sp. (PI. XV., Fig. 5).

Cephalothorax and upper side of abdomen, legs and palpi

yellowish brown, with nearly white, fine, down-lying hair. Lip

and maxillae orange, with pale edges. Coxae and underside of

femora reddish. Sternum the same. Underside of abdomen

black and shiny, with two yellowish mottled areas on each side

of the breathing slits. The colouring and hair clothing of the

upper side turns over to the underside and forms a margin all

round.

The Cephalothorax is broadest at the rear, narrowing gradually

to the front. The head and breast parts are equally low and

separated by side impressions ; a longitudinal fovea on the latter.

The four median Eyes are situated on a prominence, the two

front one and a half of their diameters apart, and a similar

distance from the rear pair, which are twice the diameter of the

front, and two of their diameters apart. The side eyes, half

diameter of the front middle, are contiguous on a small tubercle.

They are five diameters of the front middle away from and in a

straight line with them.

The Mandibles are stout, shorter than front patella, and rather

thickly covered, on the inner side especially, with coarse, bristly,

pale yellow hair.

The Maxillae are upright, the upper half broad and square,

the lower half narrowing somewiiat abruptly. The Lip is half

I
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the length of the maxillae, straight and broad in front, whence it

widens to one-third of its length down, and from there gradually

narrows again to the breadth of the front margin at the base.

The Sternum is a broad, shield-shape, straight in front, rounded

at the sides and ending posteriorly in a double point. In front

of each coxa is a rather prominent hump, and a median longitu-

dinal ridge runs from the middle to the front edge. It is lightly

clothed with fine, upstanding hairs.

The Abdomen^ which overhangs the cephalothorax, and is twice

as broad as long, is flat on the under side and slightly convex on

the upper. The contour of the front edge is wavy, and the

greatest transverse breadth just below the same, from which

point, with wavy side lines, it curves to an obtuse point at rear.

The Epigyne has a short stylus, very wide at the base. It

narrows rapidly to a fine point in broad transverse rugations.

The back ocellations are very faint, but are just indicated. The

Legs are stout and long, with orange coloured stiff bristly hair

standing out at the sides. Two dark longitudinal lines run down
the upper side of each femur. The tibia and patella are some-

what flattened.

The Palpi are rather short, the tarsal joint being the longest

;

they are covered with stiff bristly hair.
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Apgoctenus pectinatus, nov. sp. (PL XVI., Fig. 1).

The cephalothorax is yellow-browii, with short curly greyish

yellow hairs, the eyes bright topaz. The mandibles, dark brownish

grey, paler on the lower part of inner edge, with upstanding

black bristles, fangs brownish pink. The lip and maxillae, ashy

grey, with pale ivory yellow edgings. The sternum is dark grey,

with thin greyish yellow hair. The abdomen is yellowish grey,

with short stout black upstanding hairs, and down-lying pale

yellow, curved as on cephalothorax. The sides and underpart are

greyer than above. Spinnerets, dark grey. The upper joint of

superior pair yellowish. The legs and palpi are coloured like the

cephalothorax, the femoral joints of the two rear pairs of legs

being somewhat darker and greyer, as is the underside of all the

femora, and the coxae, agreeing with the colour of the sternum.

The Cephalothorax is shorter than the patella cum tibia of the

4th pair of legs, and \ mm. longer than the breadth between the

2nd and 3rd pairs.

The cephalic part is well raised up, and runs about straight to

the middle of the cephalothorax, where begins a very deep, well

marked fovea with rounded edges. The side-slopes are rather

pronounced, and end in a clearly marked depression, the beginning

of the somewhat broad flat margin of the thoracic part. Three

or four long bristles stand out from the forehead just below the

eyespace. The front of the face is perpendicular from the rear

middle eyes, the rear side eyes standing on the side edges of the

cephalic median ridge. The clypeus is the breadth of the front

pair of eyes.

The Eyes of the front row are somewhat smaller than those of

the third, both pairs being about two-thirds of their respective

diameters apart.

The second row (or side eyes of first row) are very minute, and

are equidistant from the front and I'ear eyes of the middle square,

twice the same distance from the side rear, or fourth row, which

are the largest of any of the eyes, 1 i diameters of front pair.

The Mandibles are long, decidedly longer than the front patellae,

rather strongly arched, smooth and shiny, a long sloping falx edge

makes them diverge from about the middle. They are thinly

clothed with short rough hairs and long upstanding bristles. The

fangs are short, weak and well curved.
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The Maxillae are upright, convex on both inner and outer sides.

The upper margin rounded and entirely covered with hair fringe,

on the inside slope the fringe grows from the upper, or inner, side.

The Lip is broadest at the base, distinctly broader than long,

arched in front with a broad sloping margin. It is less than half

the length of the maxillae.

The Sternum is a broad heart-shape, terminating in a narrow

point between the rear coxae. It is smooth and shiny, with a

few scattered hairs round the edges.

The Abdomen is rather long ovate, straight in front, and curved

at sides, broadest one-third of length from rear end, where it is

rather pointed. The spinnerets are short, the front pair being

thickest, and the second joint of the superior pair distinctly long

and conical.

The Legs are smooth underneath, but thickly covered on the

upper side with short down-lying hair. The spines are very long

and strong. On the underside of the front tibiae are five pairs

of spines (four long, and then one short). The spines on this and

the metatarsal joint are unusually long and stout, and stand up

in a remarkable manner in the way M. Eugene Simon describes

{Loc. cit. vol. II., p. 125) as the special characteristic of his Zoreae as

opposed to his Miturgeae, to which group Argoctenus is referred,

but which should here have weak sessile spines. The tarsi and

metatarsi of all the legs are fine and without scopula, but a claw

tuft terminates all tarsi, the two claws being fine and weak,

straight along the shaft, then curved at the end. None of the

femoral joints have spines on the upper side.

I have a male of the species from Frankston, Port Phillip Bay.

They live under fallen leaves.
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Syspipa pubicunda, sp. nov. (PL XVI., Fig. 2).

The cephalothorax is ruddy brown, rather paler in the middle,

with two black-brown, broadish stripes running from the eye-

space to the rear slope, where it is again reddish brown to the

margin. The paler parts are covered with orange hair, with five

black-brown spots I'ound the sides of the thoracic part, and two

narrow, dark stripes on the sides of the cephalic. The mandibles

are black-brown, with red fangs and thick brown hair on falx.

Lip, maxillae, sternum, and coxae, black-brown, with dark brown

and grey hair.

The abdomen above is dark brown, with orange hair irregularly

mottled with large spots of black hair. The underside is black,

with black hair and four longitudinal white stripes running from

the epigyne to the spinnerets, which are dark yellowish brown.

The legs and palpi are brown on the femoral joint, the lower

parts pale orange.

The Cephalothorax is convex, oval, narrowing in front to half

the width between second and third pairs of legs. It is longer

than patella cum tibia of fourth pair. A rather deep median

sulcus reaches from the rear slope to the pars cephalica. A thick

fillet of hair surrounds the edge of the thoracic part.

The front row of eyes is straight, the middle pair being twice

the diameter of the side eyes, half their diameter apart, and one-

third diameter from the side. The clypeus is half the diameter

of the front middle eyes in width. The rear row of eyes is

straight, or slightly recurved, broader than the front row. The

eyes two-thirds the diameter of front middle pair. The two

middle are their diameters apart, same distance from front middle,

and one and a half diameters from the rear side.

The Mandibles are knee-formed at base, longer than front

patellae, and as thick as front femur. They ax'e thickly covered

with down-lying brown hair on the upper two-thirds ; a few up-

standing black hairs near the point. The fangs are stout and

long ; two teeth on the inner falx edge.

The Maxillae are upright, arched with thick fringe on the inner

margin, longest at the top end. The Lip is truncate anteriorly

arched, and springs from a short neck. It is as broad as long,

and less than half the length of the maxillae.
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The Sterniwi is heart-shaped, rather straight in front, and

pointed at the rear end ; arched in centre, and thinly clothed

with upstanding bristly hair.

The Abdomen is oval, rounded in front and at sides. It is

thickly covered with short coarse hair, dark brown to black,

except the white hair forming the stripes on the undei'side. The
inferior pair of spinnerets are cylindrical truncate at top,

contiguous at base. The superior pair have a short second joint

distinctly conical. They are rather longer, but smaller in

diameter than the inferior.

The Palpi are as long as the cephalothorax, thickly covered

with hair. The femoral joint is short and incurved.

The Legs are stout and hairy ; a scopula on all tarsi and

metatarsi ; stout spines on femora, tibiae and metatarsi.



] 1 Proceedings of the Royal Society of Victoria.

black, but leaving a pale yellow streak from anterior margin to

about the middle, followed by two rows of paler spots to posterior

end, underneath black, with four longitudinal lines of white hairs

in patches, sides irregularly blotched with white on dark brown

ground.

The Cephalothorax is longer than patella cum tibia IV., well

rounded at sides, two mm. longer than broad, tapering to the

front, where it is truncate. The rear part is slightly convex,

with a well-marked, deep, median sulcus.

The front row of Eyes is straight. The two middle rather

larger than the side and barely the diameter of the side eyes

apart. The rear row is recurved, the rear middle eyes larger

than the front and the rear side. The area of the four median

is broadest at rear and as long as broad. The rear middle farther

from the side than from one another. Side eyes, three of their

diameters apart, set obliquely on a joint tubercle.

The Clypeus is rather wider than the front middle eyes.

The Mandibles are conical, knee-formed at base, slightly diver-

gent, and as long as the front patellae. The basal half has long,

bristly, down-pointing hair. On the inner margin of the falx

sheath are two teeth wide apart, at intervals dividing the slope

into three.

The Lip is as broad as long, straight in front, rounded at base,

and less than half the length of the Maxillae^ which are upright,

rounded at front and sides, widest in middle, and with thick,

bristly hair on ths outer margin.

The Sternum is broad oval, with depressions between the coxae

;

is thickly covered with down-lying hair and thin upstanding

bristles.

The Abdotnen is ovate, straight in front and pointed at rear,

about one and a half times as long as broad ; thickly covered with

coarse down-lying hair. The second joint of the superior

spinnerets is only half as long as the first. The epigyne of the

female is nearly circular, with raised edging ; a central depression,

and, further, a pair of circular depressions in the central space.

The male Palpi has its organs well differentiated, and a long

flagellum winding half-way round the lower side of the bulb. A
square projection, with claw at one angle, stands out from the

side of the tibial joint.
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The Legs are faii^ly stout, with scopulae on all tarsi, and

metatarsi, thin only on the latter, in the two rear pairs.

Female
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The synopsis of genera gives to Medmassa "sternum tenuiter

vel vix distincte marginatum," and the specification of the genus

gives " margine inferiore sulci quadridentato rarissime bidentato

vel quinquedentato. Sternum haud marginatum."

Medmassa bicolop, nov. sp. (PI. XVI., Fig. 4).

Cephalothorax black-brown, with fine granulations on the

surface, and white closely-lying feathered hairs in patches round

the margin and along the median line.

The mandibles are black-brown at base, apex and fangs not so

dark a brown ; upstanding long brown hairs.

Lip and maxillae, brown, with reddish orange edges. Sternum,

black-brown, with fine down-lying white hair. Abdomen, black-

brown, with irregular patches of white feathery hair on both

upper and lower surface. Spinnerets and epigyne rather lighter.

The coxae of all legs, and whole of the two rear pairs of legs

are black-brown, as is also the upper half of the femur of the two

front pairs ; the remainder of these two pairs, bright orange-

yellow. White feathery hair interspersed with upstanding brown

bristles on the darker portions, and brown hair on the yellow

parts.

The Cephalothorax is moderately convex, rather long ovate,

square in front, and rounded at the sides, faint shallow depressions

separating the thoracic from the cephalic part, with two more at

each side. A short median furrow at head of rear slope.

The Mandibles are conical, strongly kneed at base, longer than

patella, and as thick as femur of front legs. Only two teeth

visible on inner edge of falx sheath.

The rear row of Eyes is strongly procurved'. They are equal in

size ; the two middle three-quarters of a diameter apart, and one

diameter from the side. The front edges of the front row are in

a straight line ; the middle the same size as the rear, three-quarters

diameter apart ; the side eyes, oval and smaller, almost touch the

middle ; the end of their long diameter, which slopes upwards

and outwards, is the diameter of the larger eyes distant from the

rear side. The median quadrilateral is clearly longer than broad.

The Maxillae are upright, convex, the upper margin slightly,

and the outer more strongly curved, they are broadest across the



Spiders of Victoria. 113

middle. The Lip is broader than long, less than half the length

of the maxillae ; truncate in front, narrowing from about the

middle of the sides to both front and rear. Both lip and maxillae

have broad upper and inner margins sloping to the edge.

The Sternum is cordate, convex, with a short point at the rear,

not quite reaching between the rear coxae, which are one-fourth

of their width apart. It rises rather abruptly from a quite flat

margin, and thence curves slightly to the median line.

The Abdomen is ovate, straight in front, rather pointed at the

rear end, rounded at the sides.

The spinnerets are two-jointed, short and stout, the inferior and

superior pairs of equal length, the lower joints cylindrical, the

upper quite short and hemispherical. They almost touch one

another at the base, and a hard fold of membrane encloses the

whole group.

The Legs are long, and fine at the extremities, the femoral joints

being flat at the sides, and curved outwards on the upper and

lower edges ; a double row of long upstanding spines on the under-

side of the tibial and metatarsal joints of all legs ; claw tufts on

all tarsi, but no scopula.

Female
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hairs ; the most pronounced forming greyish spots on each side,

about half way down. The femur of all legs is a dingy yellow-

grey, the front pairs being paler and the rear pairs darkest. The

other joints are lighter in colour, and have white hairs.

The Cephalothorax is oblong, truncate in front, slightly rounded

at the sides. The cephalic and thoracic parts separated by a

broad shallow depression. The median sulcus runs from the front

part of the pars thoracica to the rear slope. A raised marginal

fold surrounds the whole cephalothorax, and the eyespace is also

slightly raised.

The rear row of Eyes are equal and nearly equidistant, pro-

curved about one and a half diameters apart, but the middle pair

slightly farther from each other than from the side. The front

row viewed from above is straight, the diameters being the same

size, but the side eyes oval. The two middle eyes are on a distinct

prominence, two diameters apart, and are touching the side eyes,

consequently viewed from in front the row is procurved. The

eyes of the side pairs are a diameter apart. The clypeus equals

in breadth the diameter of the front middle eyes.

The Ma7idibles are conical, kneed at base, longer than the front

patellae, and as thick as front femora.

The Maxillae are upright, parallel, slightly curved in front,

convex, and slightly curved on outer edge, broadest across the

middle.

The Lip is wider than long, rounded in front, and less than

half the length of the maxillae.

The Sterfitan is broad, heart-shaped, convex, rising rather

suddenly from a flat margin.

The Abdomen is a long oval, rounded at the sides, and rather

pointed both at front and rear.

The Legs are fine, the femur not so much thickened as in M.

bicolor, from which it may be easily distinguished by the front

row of eyes, which are equal in breadth, the middle being farther

from one another than from the side.

Ceph. -



Coxa.
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Venatop spenceri, nov. sp. (PI. XVII., Fig. 2).

Cephalothorax brownish yellow at sides, with paler median

stripe of yellowish ^rey reaching from the second row of eyes to

the upper part of the rear slope ; a similar liand of colour round

the side edge, deeply scalloped above into the side slope of dark

grey and brown hair ; a black transverse band along the division

between the cephalic and thoracic parts slopes forward to rear of

the front corner.

The mandibles, black-brown, have a thick mass of yellow-

brown hair on the upper half, mingled with black upstanding

hairs, which continue to the falx margin. The fangs dark

reddish brown, paler at the points. liip and maxillae dark

brown, paler at the edges, with black upstanding hairs and dark

grey fringe.

Sternum black-brown, with black, upstanding hair. The

front two coxae on each side black-brown, the two rear pair pale

chestnut-brown, with pale yellow hair.

The abdomen above brownish yellow, mottled with black

patches and yellow and white hairs. A triangular black marking

at forward end has the lower corners continued into wings. This

is succeeded by a second, similar, but smaller, followed by a third

smaller still. Behind this again are three circles of black, lying

transversely across the rear end. The epigyne is brown, and the

spinnerets greyish yellow.

The sides are more closely mottled with black spots on a grey

ground, in places converging into transverse lines. Underneath

is a yellow ground, with a transverse black field, reaching from

the epigyne to half-way to the spinnei'ets, straight in front and

curved towards the rear. The legs and palpi are a bright

brownish yellow on femoral joint, deepening into greyish yellow on

the other joints, with black and grey hairs. A dark grey band

passes across the upper side of femur at anterior end, and under-

neath the end of tibia is a similar streak. The spines are pale

brown ; scopulae of yellowish brown on tarsi and metatarsi of

first and second pairs, and on tarsi of third and fourth.

The Cephalothorax is longer than patella cum tibia IV., and

\\ mm. longer than greatest breadth, whei-e it is as broad as

metatarsus IV. is long. It is highest at the rear row of eyes,
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whence it slopes gradually to the rear slope, which is steeper and

covered by the abdomen.

The front row of £lyes has the centres in a straight line, and is

narrower than the second row. The middle eyes are twice the

diameter of the side eyes, and all separated by a distance equal to

half diameter of side eyes. The front middle eyes are their

diameter from the eyes of the second row, and the same distance

from the margin of the clypeus.

The eyes of the second row are twice the diameter of the front

middle, and they are half that distance apart. They are their

diameter from those of the third row, which are slightly smaller,

and twice their own diameters apart.

The Mandibles are longer than the front patellae, and as long as

the front tibiae. They are arched at the basal half, where they

are thickly covered with down-lying hairs. They have bare basal

spots, and on the lower half, and the inner edge of the upper, are

sprinkled with upstanding bristly hairs. They narrow to the

front margin, where they are cut off rather straight. The fangs

are strong and well curved ; on the inner margin of falx sheath

are three large teeth, of which the middle is slightly the largest

;

on the outer edge half way down are two teeth, the upper much

the largest.

The Maxillae are arched, broadest at the upper end, curved on

the outer edge, and are slightly incurved over the lip. Both lip

and maxillae have a fair sprinkling of upstanding bristles. The

Lip is one-third broader than long, broadest about half way

between base and anterior margin, which is straight with a broad

sloping edge, and slight indentation in middle. It narrows to the

base, and is barely half the length of the maxillae.

The Sternum is a bi'oad oval, well raised up at the outer edge,

but moderately flat. It is thinly sprinkled with long upstanding

bristly hair.

The Abdomen is ovate, broadest towards the rear, rather straight

in front, rounded and high at the sides, rounded at rear, covered

with coarse thick down-lying hair, and a few upstanding bristles.

The Legs are clothed with short down-lying coarse hairs and

thin upstanding bristles, the femoral joints not so thickly covered

as the remainder. The metatarsi and tarsi of the anterior two

pairs have a scopula. On the upper side of all the femora are
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three spines, two long and one short in front. On tibiae III.

and IV. are two spines 1.1. above. The metatarsal joint of

the fourth pair is distinctly shorter than patella cum tibia.
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cum tibia IV. It is highest in the middle of the cephalic part,

sloping gradually thence to rear of thoracic part.

The Majidibles are long and powerful, somewhat drawn to the

rear. In the female they are nearly twice as long as the patellar

and equal to the tibial joint of the front pair of legs ; about one

and a half of patella in male. The lower end of the falx is only

slightly narrower than the upper, which is kneed. They are

covered with a thick bush of hair so long as to quite conceal the

edge. The fang is long and stout, and rather straight. On the

inner margin of the falx sheath are three large teeth, of which

the middle is slightly larger than the other two.

The front row of Eyes is broader than the middle row. The

front middle eyes are one and a half times as broad as the side,

two-thirds of their diameter apart, and barely their diameter

from the middle row. The latter are two-thirds of their

diameter apart. The rear eyes, three-quarters the diameter of

the second row eyes, are one and a half of their diameter away

from same, and three times their diameter apart. The clypeus

equals in breadth the diameter of the front middle eyes.

The Maxillae are arched, broadest in front, where they are

slightly rounded ; a thick fringe of long hair on the inner half of

the front edge, and of shorter hair on the inner slope.

The Lip is barely half the length of the maxillae, arched

transversely, with a broad front edge hollowed out : it is

distinctly broader than long.

The Stermim is a broad oval, well raised up from its bed, from

which it is nearly as high at the edges as in the middle. It is

thickly clothed with upstanding, bristly hair.

The Abdomen is long ovate, broadest one-fourth from the rear

end, rather high at the sides.

The Palpi are slightly shorter than the cephalothorax, the

femoral joint thickened in front and curving inwards. The tibial

joint is longer than the patellar, all rather thickly haired.

The Legs are stout, with a thick scopula on tarsus and meta-

tarsus of all legs. On all the legs the femur has two long and

one shorter spine on upper side. Metatarsus IV. is shorter than

patella cum tibia IV.

Female - Ceph. - 10 mm. long. - 7i mm. broad.

Abd. - 9 „ „ - 6 „ „
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fits into the hindward curved darker base of the one in front of it.

The sides are yellow, mottled with dark grey, and the under side

a thick mat of down-lying coai'se pale yellow hair. Spinnerets

and epigyne, bright brown.

The Cephalothorax is longer than patella cum tibia IV., 1\ mm.
longer than the width between second and third pairs of legs

;

rounded at the sides. The face is trapezoidal seen from the front,

widening out between the palpi, and rather high in the middle.

The middle ridge runs about level to rear slope, where it descends

at a steep angle. The hairing is close and smooth, with upstand-

ing bristles between the eyes and on the forehead.

The front row of Eyes are barely as wide as the second, the two

middle of the front row being twice the diameter of the front side,

a semi diameter of the same apart. The Clypeus is scarcely the

width of the front middle eyes, and the latter are half their dia-

meter from those of the second row.

The second row eyes are half their diameter apart, and twice

the diameter of the front middle eyes. The eyes of the rear row

are the diameter of the second I'ow eyes away from them. They

are one and a half diameters of front middle eyes, and two and a

half of their own diameters apart.

The mandibles are longer than the front patellae, kneed at base,

and then slightly recedent, thickly covered to end of falx with

down-lying hair. The fangs are long and stout. There are three

large teeth on the inner edge of falx sheatli, tlie middle slightly

the largest.

The Maxillae are transversely arched, narrowed at base,

rounded in front and at the outer side ; on the inner slope thickly

fringed, and the whole surface covered with thin upstanding hairs.

They are slightly sloping over the Lip, which is distinctly wider

than long, transversely arched, hollowed in front, and narrowed at

rear. It is about half the length of the maxillae.

The Sternu/n is heart-shaped, pointed at rear, where the coxae

are close together. It rises somewhat abruptly at the margin, and

is thence slightly arched to the centre. The irregular upstanding

coarse hair is longer at the margin than near the centre.

The Abdovien is ovate, rounded in front and rear, broadest

one-third from the rear, thickly covered with close lying hair
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much coarser on the under side. The superior Spinnerets are

rather longer than the inferior, with very short second joints.

The Palpi are shorter than the cephalothorax, the femoral joint

curved inwards, and broadening to anterior end. The tibial joint

is longer than the patellar.

The Legs are thickly covered with short down-lying hair and

upstanding bristles ; all tarsi are scopulated, and the rear meta-

tarsi thinly so. The rear metatarsus is shorter than patella cum

tibia of same.
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Fig. 2.—Gnaphoisoides signatus. Female. 2a, eyes, lb, epigyue.

2^ and 2d, male palp in two positions. 2e, lip,

maxillae and part of sternum. 2f, falx. 2g, spin-

nerets.

Fig. 3.—Storenosoma lycosoides. Female. 3a, eyes, ^b, epiygne.

Fig. 4.—Storena macedonensis. Male, ia, eyes. Aib, male palp.

Plate XV.
,

Fig 1.—Araneus memorii. Female. \a, eyes from above. \b,

eyes from in front. \c, epigyne.

Fig. 2.—Araneus scutigerens. 2a, eyes. 2b, epigyne. 2c and

2d, male palp from front and side.

Fig. 3.—Cyrtarachne latifrons. Female. 3rt, eyes. Zb, epigyne.

3<r, body in profile.

Fig. 4.—Cyrtarachne latifrons var. atuberculata. Upper side of

abdomen.

Fig 5.—Dolophones maximus. Female, ba, eyes, bb, epigyne.

Plate XVI.

Fig. 1.—Argoctenus pectinatus. Female. \a, eyes and face.

\b, lip and maxillae.

Fig. 2.—Syspira rubicunda. Female. 2a, eyes. 2b, epigyne.

2c, male palp. 2d, lip and maxillae.

Fig. 3.—Miturga maculata. Female. 2>a, eyes. 2)b, epigyne.

3(r, palp of male.

Fig. 4.—Medmassa bicolor. Female. 4rt, eyes, ib, epigyne.

ic, lip and maxillae.

Plate XVII,

Fig. 1.—Medmassa fusca. Female. \a, eyes. \b, epigyne.

Fig. 2.—Venator spenceri. Female. 2a, eyes. 2b, epigyne.

2c, underside of abdomen. 2d, falx. 2e, lip and

maxillae.

Fig. 3.—Venator fuscus. Female. ?>a, eyes. 2)b, epigyne. 2>c,

eyes and face.

Fig. 4.—Venator marginatus. Female. 4a, eyes. 43, epigyne.



Art. VI.

—

Janirella, a Neio Genus of Isoj^oda from

Fresh-water, Victoria.

By O. a. SAYCE.

(Plates XVIII. and XIX.)

[Read 10th May, 1900.]

The Isopod here described I collected from a small fresh-water

pool at Thorpdale, Gippsland, at the same time and place that I

took Phreatoicoides gracilis and Niphargus ptdchelhis. In my two

papers describing these forms^ I mentioned the locality in some

detail. The present species was an inhabitant of the same little

pool as N. pulchellus.

It is a normal member of the family Janiridae as defined by

Sars in 1897,^ except in being blind, and in this respect it agrees

with the Isopod and Amphipod mentioned above. It is also

remarkable as having a fresh-water habit. Sars, in his remarks

on the family, says that, " all the known forms are exclusively

marine, and, as it were, replace the Asellidae in the oceans " ; but

I might point out that Jaera guemei, Dollfus (the genus being

undoubtedly of this family) had previously been recorded as an

inland river species of the Azores.^

It seems necessary to form a new genus for the present species,

and, because of its possessing many characters in affinity with

both Janira and /atiiropsis, I propose to name it Janirella.

Janirella, n. g.

Ge/ieral Characters.—General form of female that of Janira ;

the male is smaller, with each segment wider, or at least as wide,

as the preceding one ; in other respects, except in the pleopodos,

similar in form in both sexes. Caudal segment large, as long, or

longer, than broad, rounded distally. Segments of peraeon with

lateral margins not laciniate. Superior antennae small, with

flagellum rudimentary. Inferior antennae very much elongated,

1 Proc. Royal Societj' Victoria, vol. xii., pp. 122 and 152.

2 Sars, Crustacea of Norway, ii., pts. 5, 6, p. 98.

3 Stebbing, History Crust. 1893, Int. Sc. Series Ixxiv., p. 379.

\



A New Genus of Fresh-water Isopoda. 125

with a well marked cylindriform appendage outside tlie third

joint of peduncle. First maxillae with outer lobe tipped with

stout pectinated spines. Second maxillae with outer twin lobes

tipped with finely pectinated setae. Maxillipeds normal, second

and third joints of " palp " not greatly expanded. Legs simple,

biunguiculate, ambulatory, similar to each other in form.

Uropods largely developed, cylindriform ; outer ramus much
shorter than inner one. Pleopods normal ; operculum of female

large ; middle piece of male operculum slightly, or not at all,

dilated at tip.

Remarks.—This genus unites in a measure the characters of

latiira imd/aniropsis as detined by 8ars ;^ as well as possessing

characters dissimilar from each.

Vvom /anif a it diifers :— (1) The superior antennae are not

composed of " numerous short articulations." (2) The second

pair of maxillae have the outer lobes tipped with pectinated, not

" simple setae." (3) The first pair of legs have not the carpus

large and strongly prehensile. (4) The dactyli of the legs are

not 3-unguiculate.

From Janiropsis it differs :— (1) The maxillipeds have not

the " second and third joints of the palp very much expanded."

(2) The first pair of legs of the male are not " remarkably

developed, prehensile, much longer than any of the other pairs,

with the carpal joint fusiformly developed." (3) The middle piece

of the male operculum is not " remarkably dilated at the tip."

(4) The uropoda are not " much shorter" than those of /anira.

It is peculiarly characteristic in : (1) The form of the male, (2)

The legs are subequal and similar in form in both sexes. The

dactyli, although biunguiculate, as in faniropsis terminate in a

long simple unguis, near which is a small lateral one. (3) The

caudal segment is very large. (4) The uropoda are cylindriform

and have the outer ramus very short.

Janirella pusilla, n. sp.

Specific Cliaracter.—Female. (Fig. 1) Body oblong-oval,

three times longer than broad, outer margins of all segments

except front of cephalon fringed with short stout spinules

—

1 Loc. cit.
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Cephalon small, transversely suboblon^, subequal in length to

succeeding segments, antei'ior margin slightly obtusely produced in

the middle. Segments of peraeon with lateral margins evenly

rounded. Coxal plates inconspicuous—Caudal segment large,

subovoidal, longer than its greatest breadth, as long as the four

preceding segments combined, posterior margin between the

uropods slightly produced and evenly rounded. Eyes not formed.

Superior antennae not reaching to the end of the penultimate

peduncular joint of the inferior ones, flagellum composed of about

four joints. Inferior antennae exceeding the length of the body,

flagellum more than twice the length of the peduncle and com-

posed of about 38 articuli-; appendage outside third joint of

peduncle cylindriform, prominent. Legs slender, increasing in

length posteriorly. Operculum completely covering caudal

segment. Uropods narrow, long, subequal in length to caudal

segment, outer ramus small, about one-third the length of inner

ramus, inner ramus twice the length of peduncle.

Male.—(Fig. 2) Body narrow—elliptical, narrowest anteriorly,

two and a quarter times longer than its greatest breadth. Caudal

segment very large, sub-spherical. Middle piece of operculum

with the end triangularly cleft mesially, and on each side of this

cleft margin slightly concave ; lateral distal angles slightly pro-

duced, bilobate. Similar in other respects of form to female.

Colour—Pale ochreous, without markings. Spirit specimens

pale yellow.

Lefigth— <? 3 mm. $3-5 mm.

Habitat.—Fresh-water pool, Thorpdale, Victoria.

Detailed Description.

An external examination was made of eleven specimens com-

posed of males and females, and some of the latter had develop-

ing young in the marsupium. The largest female measured 3 "5

mm. and the largest male 3 mm. One of each sex was dissected,

which I shall now describe in some detail.

Female.

Body (Fig. 1).—The body is oblong-oval in form, three times

as long as it is broad, and slightly narrowed both in front and

behind. The greatest breadth is at the third and fourth segments
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of the peraeon. The lateral margins of the cephalon and each

succeeding segment is fringed by a x*ow of short stiff spinules.

The Cephalon is small, transversely suboval, subequal in length

to the succeeding segment, with the anterior margin slightly

produced and bluntly rounded between the antennae. The

lateral margins are slightly expanded. The Eyes are not formed

nor is there any appearance of lenses nor pigment, but in some

specimens there is a very slight appearance of two round areas,

indicated by somewhat lighter colour, where the eyes would

normally be, but it is doubtful if these are vestigial remnants of

former functioning eyes. The Peraeon (mesosome) has the seven

segments each clearly defined, slightly dorso-ventrally arched, and

the lateral margins of each are simple, bluntly rounded, and cover

the coxa of the appendages. The Pleon (or metasome) is of normal

form, very large, longer than its greatest breadth, and as long as

the four preceding segments combined. The posterior margin

between the uropods is very slightly produced and rounded. The

lateral and posterior margins are entire and fringed with short

spinules.

Superior Antennae (Fig. 1).—The superior antennae reach

somewhat beyond the middle of the fifth joint of the inferior

antennae. The basal joint is very stout, the second and third

much narrower, and the remaining portion—the flagellum—is

composed of three or four joints. The distinction between

flagellum and peduncle is, however, not clearly marked. The

terminal joint is richly tipped by so called " olfactory " and

feathered " auditory " sensory setae ; occasionally also from other

parts arises a feathered sensory seta.

Inferior Antennae (Fig. 3).—The inferior antennae measures as

long as the body and uropods combined. It is fixed under the

arched frontal margin of the cephalon. The peduncle, which is

composed of six joints, is about twice the length of the superior

antennae ; the first joint is subquadrate, the second transverse,

the third as long as the first two combined, and mesially, from

the outer margin, arises a well marked cylindriform appendage,

tipped by long setae. The fourth joint is short and turned

obliquely outwards ; the fifth is slightly longer than the first four

combined, and, close to its attachment to the fourth joint, the

outer margin is slightly produced to form, in optical section, an
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obtuse angle. The sixth is longer than the fifth. The setae are

few and unimportant. The flagellum is formed of about 38

joints.

Upper Lip (Fig. 4).—The upper lip is short, the margin evenly-

rounded, and distally clothed with a fur of fine setae.

Maftdibles (Fig. 5).—The mandibles difier from each other in

the cutting edge and spine row. The left has two rows of cutting

teeth, each of which has six teeth, and a spine row composed of

ten serrated spines. The right has only one cutting edge,

composed of five teeth, and a spine row of thirteen serrated

spines. In other respects they are similar to each other. The

molar tubercle is normal. The palp is composed of three joints,

the first two extend to the level of the cutting edge, and are sub-

equal in form, the second being slightly the longest, and bears

distally on its lower margin a row of six spatulate setae, with the

mai'gins delicately feathered ; the two at each end of the row are

twice the length of the others. The terminal joint is of similar

length to the first joint, slightly curved downwards, with the end

I'ounded, and bearing three plumose setae, and between them and

the distal extremity of the second joint the lower margin has six

short, stout, plumose setae.

Lower Lip (Fig. 6).—The lower lip is large and formed of

two lobes, broadly rounded, with their summits and inner distal

margins fringed with fine long incurving setae.

First Maxillae (Fig. 7).—The first maxillae are each composed

of two lobes of normal form ; the outer one is broad, its outer

margin more than usually convex, and bears on its summit about

twelve stout pectinated spines ; the inner lobe is narrow, and

reaches to the extremity of the outeu lobe ; its bluntly rounded

extremity is thickly covered with long simple setae.

Second Maxillae (Fig. 8).—The second maxillae are of usual

shape. Each consists of a broad basal portion with the inner

distal extremity produced into a lobe, which has the inner margin

and extremity fringed with long, filamentous, simple setae.

Outside this lobe are two narrow lobes (Fig. 8^;) similar to each

other, which extend almost to the end of the inner lobe ; they

articulate with the basal portion of the summit, and each is

tipped by a few very long, finely-pectinated setae.
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Maxillipeds (Fig. 9).—The maxillipeds are almost identical with

those oijanira maculosa^ Leach, but the epipodite (or epignath)

has not the outer edge angular in the middle, but rather concave.

As in that species, the second and third joints of the " palp " are

not much expanded, in contrast to Janiropsis, in which they are

veiy broad.

Peraeopods.—The peraeopods are rather long, subequal in form,

and each succeeding pair slightly increases in length. Fig. 10

illustrates the first, and Fig. 12 the last pair. A description of

the tii'st will suffice for the remainder, except in respect of the

setae and spines. The first pair may be, but if so it is very

feebly prehensible, for the carpus is not sjiecially developed nor

difiers from the succeeding pair, as in /antra. On the postero-

distal angle of the propodos, and also the carpus, there are one or

more plumose sensory setae, and along the inner margin of the

propodos there is a row of six stout spines of curious shape (Fig.

11). These are rather broad at the base, but narrow to an acute

end ; at about half their length, on the outer side, there arises a fine

filament or seta which curves outward somewhat, and extends as

far as the end of the spine. The dactylos is long, about one-

third the length of the propodos, slightly curved, and terminates

in a large single unguis, and on the inner margin, at its base,

there is a short secondary unguis. The remaining joints are

subequal in form to Janira and other allied genera.

Pleopods.—The pleopods are of normal form. The operculum

is as large as the caudal segment, and covers the whole of its

ventral surface. The others require no particular description, a

reference to (Figs. 14, 15 and 16) will sufficiently explain them.

Uropods.—The form of the uropods has been sufficiently

explained in the specific description. There are short scattered

setae on the peduncles, but the rami are almost bare except

on the rounded extremities, from each of which springs a tuft of

very long setae

Male.

Fig. 2 illustrates a small male of 2-5mm. length but is similar

in form to one examined of 3mm. which was the largest obtained.

The shape of the cephalon and succeeding four segments is

similar to those of the female, but the remaining segments,
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instead of gradually becoming narrower, gradually become wider,

the caudal segment also participating in a greater width in like

degree. The shape of each segment, except in relation to size, is

identical with those of the female, the caudal segment however is

relatively broader, and consequently subspherical instead of

ovoidal in shape.

The only other observed difference from the female is in the

pleopods, which are similar in general form to those of Jatiira.

The middle piece of the operculum has each outer distal angle

slightly produced and bilobate, and the ends of each lobe fringed

with setae. The extremity has a triangular cleft in the middle,

and the angles thus formed are distally fringed with a row of

setae ; the margins on each side between these angles and the

outer angles are slightly concave and free from setae.

DESCRIPTION OF PLATES XVIII. and XIX.

Fig. 1.—Dorsal view of female of ya«/r^//a/«i'/7/a x 22.

„ 2.—Dorsal view of male of Janirdla pusilla x 22.

„ 3.—Portion of inferior antenna x 66.

„ 4.—Upper lip x 66

5.—Mandible of left side x 160.

„ 6.—Lower lip x 66.

„ 7.—First maxilla x 160.

^j 8.—Second maxilla x 66. (a). Extremity of outer lobe

X 160.

9.—Maxilliped x 66. {a). Plate of basos x 160.

„ 10.—First leg of right-hand side x 42.

„ 11.—Extremity of first leg x 200. (a). Spine from margin

of propodos X 390.

„ 12.—Portion of last leg x 42.

„ 13.—Middle piece of male operculum, outside view x 28.

„ 14.—Third pleopod x 33.

„ 15.—Fourth pleopod x 33.

„ 16.—Fifth pleopod x 33.
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Aht. VII.

—

On Sortie New Species of Victorian

Mollusca, No. 4-

By G. B. PRITCHARD and J. H. GATLIFF.

(Plates XX. and XXI.)

[Eead 14th June, 1900.]

As we have already published a number of papers under the

above title, without any distinguishing number other than the

date of reading and of publication, we have thought it advisable

to refer to them in this place with a distinguishing number to

prevent any confusion in reference in the future.

No. 1.—On a New Species of Victorian Mollusc (Corallio-

phila wilsoni). Published May, 1898.

No. 2.—On Some New Species of Victorian Mollusca.

Published February, 1899.

No. 3.—On Some New Species of Victorian Mollusca.

Published August, 1899.

The present paper includes descriptions and figures of the

following species :

—

Natica shorehami, sp. iiov.

Natica subcostata, T. Woods, with operculum.

Erato denticulata, sp. nov.

Turbonilla (Ondina) micra, sp. nov.

Turbonilla brevis, sp. nov.

Odostomia metcE^lfei, sp. nov.

Stylifer immaculata, sp. nov.

Marginella whani, sp. nov.

We have to express our thanks and indebtedness to Mr. F. E.

Grant for the drawings of these shells.

Natica shorehami, sp. nov. (PI. XX., Fig. 4.)

Shell very small, solid, conoidally globose, whorls 3^, smooth,

excepting at the upper portion of the whorls immediately below
the suture, where there are slight radiating grooves, suture

defined, spire very short.

9a
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Umbilicus covered with a pad that almost fills the umbilical

area, the pad sinuously extends to the posterior junction of the

columella and outer lip, and is not divided. Aperture lunar-

ovate.

Type, white, with a few slight irregular light brown maculations

on the body whorl near the outer lip, another specimen has three

encircling rows of dots on the body whorl, and the shell has a

light violet tint.

Dif/ietisiotis of Type.—Height, 4 mm. ; bi'eadth, 4 mm.
Zf^^rt///}'.—Schnapper Point and Portsea, Port Phillip; Shoreham

and San Renio, Western Port.

Observations.—Type in Mr. Gatliff's collection.

Natica subcostata, T. Wds.^ (PI. XX., Figs. 1, 2, 3.)

Shell small, rather thin, globosely turbinate ; whorls, 4

;

smooth, excepting at the upper portion of the whorls immediately

below the well defined suture, radiating from which is a con-

tinuous series of strongly defined grooves following at somewhat

irregular distances, the width between each groove being about

three times the width of the groove in the penultimate and

ante-penultimate whorls, these grooves extend almost across the

whorls, the area near the suture traversed by them on the

body whorl is rather depressed. Spire short. Outer lip semi-

circular ; inner lip somewhat straight. Deeply umbilicated.

Columella somewhat thin, with a very small, narrow, slightly

concave callosity entering the centre of the umbilical area.

White, covered with a thin, pale straw coloured epidermis.

Operculum, calcareous, .semilunate, very slightly smaller than

the aperture, nucleus small, eccentric anteriorly ; outer surface

of the operculum slightly concave, somewhat irregularly spirally

grooved, one prominent groove in juxtaposition to the outer

margin, but two more strongly defined at a short distance from

the margin ; a slight radial marking is also present, showing most

distinctly as a slight crenulation at the outer margin.

Dimetisions of Operculum.—Antero-posterior diameter, 3 mm.

;

breadth, 2 mm.
;
pertaining to a shell of length, 4 mm., by about

the same breadth.

1 Proc. Linn. Soc. N. S. Wales, 1878, p. 263.



Neiv Species of Victorian Mollusca. 133

Dimensions of Shell Figured.—Height, 6 mm. ; breadth, 6 mm.

Locality.—Dredged in five fathoms, sandy mud, off Phillip

Island, Western Port, by C. J. Gabriel.

Observations,—Mr. Charles Hedley kindly compared our speci-

mens with the type in the Australian Museum, Sydney, and

considers them identical, with the exception that ours is rather

larger and has half a whorl more.

Ei^ato denticulata, sp. nov. (PL XX., Fig. 5.)

Shell pyriform, somewhat solid, with a high shoulder and

prominent but somewhat small spire.

In addition to the embryonic portion, consisting of about

one-and-a-half smooth whorls, there are usually three or four

succeeding convex whorls, each whorl enveloping the previous

one to such an extent that the suture is not very distinct. Body

whorl gradually and evenly tapering to the relatively broad

anterior end ; but the dorsal aspect shows a slight concavity in

the slope just before reaching the anterior extremity. Entire

surface smooth and lustrous. Aperture long and narrow, being

of greatest width a little below half its length ; outer lip strongly

thickened and inflected, the thickening commencing at the end

twist of the columella, running round the broadly open anterior

canal, thence ascending a little more than half way above the

suture of the penultimate whorl ; outer lip regularly and uni-

formly denticulate within ; columella with about three strong

plaits, two prominent denticles at the posterior end of the inner

lip, whilst the whole space between is regularly and minutely

denticulate. Shell opaque, milky white in colour, but some

examples are somewhat translucent through the thin part of the

body whorl ; a thin band of a violet-brown colour encircles the

shell on the shoulder a little below the suture, and terminates at

the thickening of the outer lip, there is also a small streak of the

same colour about half way down the slope of the body whorl,

and another in the concavity behind the thickened margin of

the anterior end, this latter sometimes extends round to the

columella.

Dimensio?is.—Length, 5 mm.; breadth, 3-25 mm.; length of

aperture, 4-25 mm.; breadth of aperture, -5 mm. The foregoing
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are the measurements of the type. We have other examples

ranging to length, 6 mm. ; breadth, 4 mm.

Locality.—San Remo, Western Port ; Otway coast, between

Ryan's Den and Moonlight Head, (Mr. P. J. Fulton).

Observations.—Though this shell was first known to Mr. Gatliff

from San Remo, we have obtained many additional examples

through the kindness of Mr. S. W. Fulton, whose brother col-

lected them at the above mentioned locality. This species has

already been referred to under manuscript name in Part III. of

our catalogue of Victorian shells. The present species is a larger

form than Tate's Erato bimaculata, and also difiers from that

species in its longer spire, lower shoulder, apertural characters

and colour markings. We have an example, probably, represent-

ing this species, from St. Vincent's Gulf, South Australia, collected

by G. B. Pritchard ; but the South Australian shell presents

these characters : it is much thinner, narrower, and more translu-

cent, the outer lip is thinner and narrower, and the body whorl

shows fine striae of growth ; these features, however, are only

what might be expected from well grown, but still immature,

examples.

Type in Mr. Gatlifi''s collection.

Turbonilla (Ondina) micna, sp. nov. (PI. XXL, Fig, 1.)

Shell minute, bulimoid, consisting of an apparently smooth

embryo of about a whorl and a half, the axis of enrolment of

which makes a slight angle with the axis of enrolment of the

shell, succeeded by three to four whorls. The embryo, magnified

70 diameters, shows distinctly pitted spiral grooves.

Whorls only slightly convex, with a fairly impressed suture ;

the whorls are sculptured by very fine regular spiral lines, but

the presence of pitting along these cannot always be detected with

an ordinary lens, higher magnification, however, reveals their

presence.

Aperture a little longer than a third the length of the shell, of

an elongate oval shape, and broadly rounded at the anterior end,

where it appears slightly eftuse. Columella twisted, inner lip

reflected over a slight umbilical chink. Outer lip with a

thin sharp edge, but thicker within, and shows a distinct
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flattening, or even slight concavity, as it ascends to join the

suture. The shell is of a white colour, and none of the specimens

hitherto examined show any indication of the presence of any

other colour markings.

Dimetisions.—Length, 1 -5 mm. to about 2 mm. ; breadth,

•6 mm to '75 mm. ; length of aperture, about -75 mm.
Locality.—Off Rhyll, Phillip Island, Western Port, obtained

from shell sand dredgings, from about 4 fathoms (Gatlitf and

Gabriel).

Observations.—Type in Mr. Gatliff's private collection. This

little species in many respects recalls Turbonilla casta, A.

Adams, being of a somewhat similar habit ; but the uniformity

of its characters and size, exhibited by a fair series of specimens,

preclude the possibility of it being a young I'epresentative of that

species.

Tupbonilla brevis, sp. nov. (PI. XXL, Fig. 4.)

Shell very small and pupiform, consisting of a smooth heteros-

trophe embryo of about a whorl and a half with immersed tip,

succeeded by four or five whorls very gradually increasing in size.

Spire whorls flattish to slightly convex, but, as the suture is

well and at the same time suddenly impressed, the whorls have a

somewhat more convex appearance near the suture. Whorls

furnished with numerous fine and close costae, approximately

about 16 to 20 toa whorl, fine spiral threads are also present showing

in the interstices, giving rise to a clathrate ornament. The above

sculpture is not always so well marked on the body whorl ; this

feature in some cases appears to be due to deformity in growth,

either from fracture and consequent injury, or other interfering

causes against the usual regularity of growth.

Aperture oval, columella straight, outer lip thin, and after

ascending descends slightly before joining the penultimate whorl.

Dimensions.—Length, 2 mm. ; breadth, -75 mm.
Locality.—Off Rhyll, Phillip Island, Western Port, from shell

sand, dredged from about four fathoms (Gatliff and Gabriel).

Observations.—This well marked and pretty little species

appears quite distinct from any described Australian species, but

may, perhaps, be compared with Turbonilla scalarina. Brazier,
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from Watson's Bay, Sydney. Our shell is, however, apparently

of a more robust habit for its size, of fewer whorls, with distinct

ornament in the interstices, and judging by Mr. C. Hedley's figure,^

the costae in ours are more numerous, and run straighter up the

shell. These differences seem to amply justify the treatment of

our shell as a distinct species, though it might be remarked that

the description of the Sydney shell by Mr. Brazier is a very

meagre one indeed, and some features noticeable in the figured

specimen appear to have had no consideration whatever by him.

Type in Mr. Gatliff's collection.

Odostomia metcalfei, sp. nov. (PL XXL, Fig. 3.)

Shell small, biconic, spire longer than the aperture, with a

somewhat obtuse apex. Heterostrophe embryo of about a whorl

and a half with immersed tip, the extreme obtuse apical portion

being so much smaller than the succeeding whorl that a lateral

aspect shows a distinct broad tabulation at this part of the shell.

Whorls, three to four, somewhat convex with a distinct suture,

and a narrow margin running parallel to and a little below it, a

slight inclination to tabulation at the suture. Whorls faintly

longitudinally, striate, shell thin, translucent, and of a milky-

white colour.

Aperture ovate, slightly effuse anteriorly, furnished on the

columellar side at the middle of the aperture with one strong

tooth-like plait ; outer lip thin.

Dimensio7is.—Length, 2*5 mm., nearly; breadth, 1-25 mm.;
length of aperture, 1 mm.

Locality—Flinders, Western Port (G. B. Pritchard).

Observations.—Mr. Angas, in his list of South Australian

shells, published in the " Proceedings of the Zoological Society of

London for 1878," gives, on p. 866, the name of Odostomia

eburnea, and refers to it as a manuscript name of Metcalfe in the

British Museum, and as having been collected by Professor Tate

from Holdfast Bay. Our Victorian shell was named for one of

us by Professor Tate as O. eburnea ; but we have been unable

to find any figure or description of that species, and not being

1 Proc. Linn. Soc. N. S. Wales, 1894, vol. ix., pi. xiv., f. 5.
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sure that our shell is necessarily the same as that in the British

Museum, we have named it as above.

Type in G. B. Pritehard's private collection,

Stylifep immaculata, sp. nov. (PI. XXI., Fig. 2.)

Shell small, pyramidal, consisting of about five and a half

whorls, with a fairly well marked though small styliform apex.

The apex and spire whorls, with the exception of the penulti-

mate, are of an opaque milky white colour, but the penultimate

and body whorls are translucent and hyaline.

The whole shell is perfectly smooth and highly lustrous ; the

whorls are only very slightly convex, and the suture is not deeply

impressed, the body-whorl is subangulate at the periphery and

rapidly sloping to the base.

Aperture ovate, slightly effuse anteriorly ; inner lip a little

thickened, outer lip strong, also a little thickened, but thin at the

edge, with a strong forwardly arching margin between the base

and the posterior suture, the maximum protrusion being medial,

or a little nearer the anterior end.

Dimensions.—Length, 3 mm., nearly ; breadth, 1-5 mm. ; length

of aperture slightly over 1 mm. ; breadth of aperture, "75 mm.

Locality.—Shoreham, Western Port.

Observations.—This species is distinctly an adult form, and

though of such small size, all its characters appear well matured,

so that the above remarks and accompanying figure should enable

it to be easily identified. We are not at present aware of any

sufficiently closely related species to necessitate a comparison.

Type in Mr. Gatliff's collection.

Marginella whani, sp. nov. (PI. XXL, Figs. 5, 6.)

Description.—Shell cylindrical, smooth, fairly solid, spire im-

mersed. Opaque white. Aperture long, narrow, widening

anteriorly, continues to the apex of the body whorl. Outer lip

thickened, not dentate within ; this thickening, which has a dis-

tinct porcellanous appearance, continues anteriorly to the

columella, a little above the plaits, it also continues well defined

over the apex on to the columella, which bears anteriorly three

strong and well defined obliquely ascending plaits.
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Dimensions.—Length, 11 mm. ; breadth, 5 mm.

Locality.—Port Fairy (Rev. T. Whan), Carrum Beach, Port

Phillip (Thos. Worcester).

Observatiois.—Its nearest specific affinity in our waters is M.

ovulum, Sowerby ; but that species has four plaits, is shorter, and

not so cylindrical, and the aperture anteriorly is not so wide.

We have pleasure in naming it after the discoverer.

Type in Mr. Gatliff's collection.

DESCRIPTION OF PLATES XX. and XXI.

Plate XX.

Fig. 1.—Katica subcostata, T. Wds.

,,
2.—The same.

,,
3.—The same, operculum.

,,
4.—Natica shorehami, n. sp.

,,
5.—Erato denticulata, n. sp.

Plate XXL
Fig. 1.—Turbonilla (Ondina) micra, n. sp.

„ 2.— Stylifer immaculata, n. sp.

,,
3.—Odostomia metcalfei, n. sp.

,,
4.—Turbonilla brevis, n. sp.

,,
5.—Marginella whani, n. sp.

,,
6.—The same.

(Note.—All the figures are much enlarged).
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Art. VIII.

—

Catalogue of the Marine Shells of Victoria.

Part IV.

By G. B. PRITCHARD and J. H. GATLIFF.

[Read 14th June, 1900.]

The present paper refers to sixty-five species, comprising the

following families :—Solariidae, Adeorbidae, Scalidae, lanthinidae,

Trichotropidae, Caecidae, Eulimidae, Pyramidellidae, Turbonil-

lidae, and part of the Cerithiidae.

The previous parts of this Catalogue have appeared as fol-

lows :

—

Part I., published May, 1898, containing 85 species.

Part II., published February, 1899, containing 59 species.

Part III., published April, 1900, containing 78 species.

The total number of species now indicated as occurring on our

shores amounts to 287 ; but, since the publication of the above

parts, some additional material belonging to the genera therein

treated has beeii collected, including a few new species, these will

be referred to later in an appendix.

Family Solariidae,

Genus Solarium, Lamarck, 1799.

Solarium luteum, Lamarck.

1839. Solarium luteum, Lamarck. Anim. S. Vert. (edit.

Deshayes and Edwards), vol. iii., p. 538.

1841. Solarium luteum, Delessert. Recueil de coquilles

decrites par Lamarck, pi. 34, f. 2, a, d, c.

1843. Solarium luteum, Lamarck. Anim. S. Vert. (edit.

Deshayes), vol. ix., p. 100.

1863. Solarium (Philippia)* luteum, Sowerby. Thes.

Conch., vol. iii., p. 237, pi. 253, f. 52-54.

1864. Solarium luteum, Reeve. Conch. Icon., vol. xv.,

pi. 3, f. 14.
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1880. Philippia luteca, Hutton. Man. N.Z. Moll., p. 70.

1887. Solarium (Philippia) luteum, Tryon. Man. Conch.

vol. ix., p. 16, pi. 5, f. 71,72.

Hab.—Western Port; Portland (Maplestone) ; Port Phillip.

Family Adeorbidae.

Genus Adeopbis, S. Wood, 1842.

Adeorbis vincentiana, Angas.

1880. Adeorbis vincentiana, Angas. P.Z.S. Lond., p. 417.,

pi. 40, f. 9.

1888. Adeorbis vincentianus, Tryon. Man. Conch., vol. x.,

p. 86, pi. 30, f. 100.

Hab.—Flinders, San Remo.

Adeorbis, n. sp.

Hab.—Sorrento (G.B.P.).

Obs.—This species, as far as we have hitherto been able to

examine it, appears new.

Note.—With regard to the position of Adeorbis, Woodward

refers it to the Turbinidae, whereas Fischer and others refer to it

as typifying a separate group of family value, namely, Adeorbidae,

at the same time removing it from the neighbourhood of Tur-

binidae or Trochidae, and placing it near lanthinidae and Sca-

laridae. Tryon, again, includes Adeorbis in the family Solariidae,

and Professor Tate includes il in the Cyclostremidae, while

Adeock, in his " Hand List of the Aquatic Mollusca of South

Australia," refers to Adeorbidae as a separate family in the

neighbourhood of Cyclostremidae and Turbinidae.

In view of these conflicting opinions, it is a somewhat difficult

matter to know what to do, especially as we have not had any

opportunity as yet of examining living specimens, we, therefore,

find it most convenient at present to follow Fischer.

Family Ianthinidae.

Genus lanthina, Bolton, 1798.

Ianthina exigua, Lamarck.

1839. Janthina exigua, Lamarck. Anim. S. Vert. (3rd

ed. Deshayes and Edwai'ds), vol. iii., p. 505.
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1843. lanthina exigua, Lamarck. A.nim. S. Vert., vol. ix.,

p. 5.

1858. lanthina exigua, Reeve. Conch. Icon., vol. xi., pi. 5,

f. 21,«, (^.

1882. lanthina exigua, Sowerby. Thes. Conch., vol. v.,

p. 51, pi. 444, f. 23, 24.

1887. lanthina exigua, Tryon. Man. Conch., vol. ix.,

p. 37, pi. 10, f. 17.

Hab.—Curdie's Inlet.

Ianthina striolata, Adams and Reeve.

1848. lanthina striolata, Adams and Reeve. Samarang,

p. 54, pi. 11, f. 9.

1858. lanthina striolata, Reeve. Conch. Icon., vol. xi.,

pi. 5, f. 24, a, b.

1882. lanthina striolata, Sowerby. Thes. Conch., vol. v.,

p. 51, pi. 444, f. 19.

1887. lanthina striolata, Tryon. Man. Conch., vol. ix.,

p. 37, pi. 10, f. 16.

Hab.—Portland (Maplestone).

Obs.—Tryon's treatment of this species is particularly con-

fusing, on account of the great number of synonyms recognised

by him, some of which we do not agree with, and the remainder

we are unable to verify.

Ianthina balteata, Reeve.

1858. lanthina balteata. Reeve. Conch. Icon., vol. xi.,

pi. 3, f. 11, a, b.

1882. lanthina balteata, Sowerby. Thes. Conch., vol. v.,

p. 50, pi. 443, f. 12.

1887. lanthina balteata, Tryon. Man. Conch., vol. ix.,

p. 36, pi. 9, f. 98.

Hab.—Portland (Maplestone).

Obs.—The remarks made upon the preceding species will apply

here also.

Ianthina communis, Lamarck.

1839. Janthina communis, Lamarck. Anim. S. Vert.,

(3rd ed., Deshayes and Edwards), vol. iii.,

p. 504.
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1843. Janthina communis, Lamarck. Anim, S. Vert.,

vol. ix., p. 4.

1858. Janthina communis, Reeve. Conch. Icon., vol. xi.,

pi. 1, f. oa, bb.

1880. lanthina communis, Hutton. Man. N.Z. Moll.,

p. 71.

] 882. lanthina communis, Sowerby. Thes. Conch., vol. v.,

p. 50, pi. 443, f. 7.

1883. lanthina communis, Tryon. Syst. and Struct.

Conch., vol. ii., p. 222, pi. 67, f. 49.

1887. lanthina communis, Tryon. Man. Conch., vol. ix.,

p. 36, pi. 9, f. 99.

Hab.—Gabo Island (E. O. Thiele).

Obs.—Tryon considers this to be conspecific with I. fragilis,

Lamarck ; but both Reeve and Sowerby distinctly state that it

diflfers from that species—with which opinion we agree.

Family Trichotropidae.

Genus Trichotpopis, Broderip and Sowerby, 1829.

Trichotropis gabrieli, Pritchard and Gatliff.

1889. Trichotropis gabrieli, Pritchard and Gatliff. P.R.S.

Vic, p. 183, pi. 20, f. 7.

Hab.—Swan Bay Channel, off Phillip Island, Western Port.

Dredged in about 4 fathoms (J. Gabriel).

Obs.—The type of this species is in Mr. Gatliff's private col-

lection.

Family Scalidae.

Genus Scala, Klein, 1753.

ScALA AUSTRALis, Lamarck.

1839. Scalaria australis, Lamarck. Anim. S. Vert. (3rd

ed. Deshayes and Edwards), vol. iii., p. 529.

1841. Scalaria australis, Delessert. Recueil de coquilles

decrites par Laniai'ck, pi. 33, f. 11.

1843. Scalaria australis, Lamarck. Anim. S. Vert., vol.

ix., p. 76.

1844. Scalaria australis, Sowerby. Thes. Conch., vol. i.,

p. 103, pi. 35, f. 135.
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1874. Scalaria australis, Reeve. Conch. Icon., vol. xix.,

pi. 1, f. 3.

1887. Scalaria (Opalia) australis, Tryon. Man. Conch.,

vol. ix., p. 76, pi. 16, f. 90.

Hab.—Portland ; Port Fairy ; Warrnambool ; Cape Otway
;

Lome ; Puebla Coast ; Port Phillip ; AVestern Port ; Anderson's

Inlet.

ScALA GRANOSA, Quoy and Gaimard.

1834. Turritella granosa, Quoy and Gaimard. Astrolabe,

vol. iii., p. 138, pi. 55, f. 29, 30.

1844. Scalaria granulosa, Sowerby, Thes. Conch., vol. i.,

p. 104, pi. 35, f. 144.

1873. Scalaria granulata. Reeve. Conch. Icon., vol. xix.,

pi. 5, f. 35.

1887. Scalaria (Acirsa) granulosa, Tryon. Man. Conch.,

vol, ix., p. 80, pi. 16, f. 11.

Hab.—Same as preceding species, but rather less abundant.

ScALA JUKESIANA, Forbes.

1852. Scalaria jukesiana, Forbes. Appendix Voyage of

the Rattlesnake, vol. ii., p. 383, pi. 3, f. 7.

1864. Scalaria delicatula, Crosse and Fischer. Jour. d.

Conch., vol. iv., ser. 3, p. 347.

1864. Scalaria consors, Crosse and Fischer. Id.

1865. Scalaria delicatula, Crosse and Fischer. Id., p. 42,

pi. 3, f. 9, 10.

1865. Scalaria consors, Crosse and Fischer. Id., p. 43,

pi. iii., f. 11, 12.

1873. Scalaria jukesiana. Reeve. Conch. Icon., vol. xix.,

pi. 11, f. 80.

1874. Scalaria delicatula. Reeve. Id., pi, 15, f. 115.

1887. Scalaria (Clathrus) jukesiana, Tryon. Man.

Conch., vol. ix., p. 66, pi. 14, f. 20.

1887. Scalaria (Clathrus) delicatula, Tryon, Id., p. 69,

pi. 14, f. 39.

Hab.—Port Phillip ; Western Port ; Portland (Maplestone)

;

Barwou Heads ; Puebla Coast.

Obs.—There is little doubt but that the species included

above are synonymous, especially when we find an even greater
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amount of individual variation allowed in other species of this

genus.

ScALA PHiLiPPiNARUM, Sowerby.

1844. Scalaria philippinarum, Sowerby. P.Z.S. Lond.,

p. 12.

1844. Scalaria philippinarum, Sowerby. Thes. Conch.,

vol. i., p. 86, pi. 32, f. 1-3.

1873. Scalaria philippinarum. Reeve. Conch. Icon.,

vol. xix., pi. 4, f. 21.

1887. Scalaria (Clathrus) philippinarum, Tryon. Man.

Conch., vol. ix., p. 66, pi. 13, f. 18, 19.

Hab.—Western Port ; Port Phillip ; Airey's Inlet ; Puebla

Coast.

Genus Crossea, A. Adams, 1865.

Crossea concinna, Angas.

1867. Crossea concinna, Angas. P.Z.S. Lond., p. 911,

pi. 44, f. 14.

1887. Scalaria (Crosseia) concinna, Tryon. Man. Conch.,

vol. ix., p. 85, pi. 17, f. 45.

Hab.—Western Port ; Sorrento ; Altona Bay (F. E. Grant).

Family Caecidae.

Genus Caecum, Fleming, 1817.

Caecum, sp.

Hab.—Port Albert (T. Worcester).

Obs.—We have not yet determined as to whether the species

before us has been described, but think it probable that it is a

new one, and most likely will come under the sub-genus Meioceras,

Carpenter.

Family Eulimidae.

Genus Eulima, Risso, 1826.

EULIMA AUGUR, Angas.

1865. Eulima augur, Angas. P.Z.S. Lond., p. 56.

1866. Eulima augur, Reeve. Conch. Icon., vol. xv., pi. 6,

f. 47, a, b.

1866. Eulima proxima, Sowerby, Reeve. Id., f. 48.

I
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1886. Eulima augur, Tryon. Man. Conch., vol. viii.,

p. 269, pi. 68, f. 10.

1886. Eulima proxima, Tryon. Id., f. 11.

1898. Eulima augur, Tate. T.R.S. S.A., vol. xxii., pt. 1,

p. 80.

Hab.—Western Port ; Port Phillip.

Obs.—Professor Tate, in the reference above given, states that

he has compared the types at the British Museum of E. augur

and E. proxima ; he considers them one species. We, therefore,

cite the shell as above. The type of E. augur was obtained from

South Australia by Angas, and the type of E. proxima was got

in Port Jackson.

Eulima tenisoni, Tryon.

1875. Eulima micans, T. Woods (non Carpenter). P.R.S.

Tas., p. 144.

1886. Eulima tenisoni, Tryon. Man. Conch., vol. viii.,

p. 269, pi. 68, f. 16.

1898. Eulima tenisoni, Tate. T.R.S. S.A., vol. xxii., pt.

l,p.81.

Hab.—Western Port.

Eulima marginata, T. Woods.

1878. Eulima marginata, T. Woods. P.R.S. Tas., p. 40.

1886. Eulima marginata, Tryon. Man. Conch., vol. viii.,

p. 278.

Hab.—Flinders, Western Port.

Eulima indiscreta, Tate.

1898. Eulima indiscreta, Tate. T.R.S. S.A., vol. xxii.,

pt. i., p. 82, pi. 4, f. 3.

Hab.—Flinders, Western Port.

Eulima commensalis, Tate.

1898. Eulima commensalis, Tate. T.R.S. S.A., vol. xxii.,

pt. i., p. 82, pi. 4, f. 2.

Hab.—Flinders, Western Port.

Eulima mucronata, Sowerby.

1866. Eulima mucronata, Sowerby. Conch. Icon., vol.

XV., pi. 6, f. 42.

10
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1886. Eulima (Mucronalia) mucronata, Tryon. Man.

Conch., vol. viii., p. 284, pi. 70, f. 5.

Hab.—Western Port ; Port Phillip ; Puebla Coast.

Eulima coxi, Pilsbry.

1899. Eulima (Hypermastus) coxi, Pilsbry. Proc. Acad.

Nat. Sci. Philad., p. 258, pi. 11, f. 3, 4.

Hab.—Shoreham, Western Port.

Note.—We have three other specimens of Eulima, which may

prove to be undescribed, but two are very minute and possibly

young shells, the other has lost its apex, so we refrain from

describing them until we obtain more specimens.

Genus Leiostraca, H. and A. Adams, 1853.

Lbiostraca acutissima, Sowerby.

1866. Leiostraca acutissima, Sowerby. Conch. Icon.,

vol. XV., pi. 2, f. 10.

1886. Eulima (Subularia) acutissima, Tryon. Man.

Conch., vol. viii., p. 281, pi. 70, f. 89.

Hab.—Western Port ; Port Phillip.

Genus Sty lifer, Broderip, 1832.

Stylifer crotaphis, Watson.

1886. Stylifer crotaphis, Watson. Chall. Zool., vol. xv.,

p. 525, pi. 37, f. 10.

Hab.—Off East Moncoeur Island, Bass Strait, 38 to 40 fathoms

sand and shells (Challenger).

Stylifer immaculata, Pritchard and Gatliff.

1900. Stylifer immaculata, Pritchard and Gatliff. P.R.S.

Vic, vol. xiii, pt. i., n.s., p. 137, pi. 21, f. 2.

Hab.—Shoreham, Western Port.

Stylifer robusta, Petterd.

1884. Stylifer robusta, Petterd. Jour, of Conch., p. 140,

No. 22.

1886. Stylifer robustus, Tryon. Man. Conch., vol. viii.,

p. 293.

Hab.—Western Port.
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Stylifer lodderae, Petterd.

1984. Stylifer lodderae, Petterd. Jour, of Conch., p. 140,

sp. No. 23.

1886. Stylifer lodderae, Tryon. Man. Conch., vol. viii.,

p. 293.

Hab.—Flinders, Western Port; Port Phillip.

Stylifer brunneus, Tate.

1888. Stylifer brunneus, Tate. T.R.S. S.A., p. 65, pi. 11,

f. 9.

Hab.—Parasitic on Strongylocentrotus, invariably on the

periproct, in eight to ten fathoms, Capel Sound, Port Phillip

Heads (J. B. Wilson). Dredged off Rhyll, Phillip Island,

Western Port, in about 6 fathoms (Gatliff and C. J. Gabriel).

Family Pyramidellidae.

Genus Pypamidella, Lamarck, 1799.

Pyramidella bifasciata, T. Woods.

1875. Syrnola bifasciata, T. Woods. P.R.S. Tas., p. 145.

1877. Obeliscus jucundus, Angas. P.Z.S. Lond., p. 173,

pi. 24, f. 10.

1886. Pyramidella (Lonchaeus) jucunda, Tryon. Man.

Conch., vol. viii., p. 303, pi. 73, f. 92.

1886. Pyramidella bifasciata, Tryon. Id., p. 309.

Hab.—Western Port ; Port Phillip.

Pyramidella tincta, Angas.

1871. Syrnola tincta, Angas. P.Z.S. Lond., p. 15, pi. 1,

f. 11.

1884. Eulima aurantia, Petterd. Jour, of Conch., p. 144.

1886. Pyramidella (Syrnola) tincta, Tryon. Man. Conch.,

vol. viii., p. 308, pi. 73, f. 24.

Hab.—Western Port ; Port Phillip ; Barwon Heads.

Pyramidella jonesiana, Tate.

1898. Odontostomia (Syrnola) jonesiana, Tate. T.R.S.

S.A., p. 70 and p. 82, where it is figured.

Hab.—Flinders, Western Port.

10a
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Family Turbonillidae.

Genus Turbonilla, Risso, 1826.

TuRBONiLLA (Ondina) micra, Pritchard and GatliflF.

1900. Turbonilla (Ondina) micra, Pritchard and Gatliff.

P.R.S. Yic, vol. xiii., pt. 1, n.s., p. 134.

pi. 21, f. 1.

Hab.—Dredged off Rhyll, Western Port ; shell sand dredgings

from 4 fathoms (Gatliff and Gabriel).

Turbonilla (Ondina) casta, A. Adams.

1851. Monoptygma casta, A. Adams. P.Z.S. Lend.,

p. 223.

1854. Monoptygma casta, Sowerby. Thes. Conch., vol. ii.,

p. 818, pi. 172, f. 22.

1878. Rissoa (Ceratia) punctato-striata, T. Woods. P.R.S.

Tas., p. 35.

1886. Odostomia (Parthenia) casta, Watson. Chall.

ZooL, vol. XV., p. 487, No. 14, and p. 704.

1886. Odostomia (Parthenia) casta, Tryon. Man. Conch.,

vol. viii., p. 365 (in his list of unfigured

species).

1886. Pyramidella (Actaeopyramis) casta, Tryon. Id.,

p. 314, pi. 74, f. 45.

1899. Adelactaeon concinna casta, Tate. T.R.S. S.A.^

p. 236.

Hab.—Dredged, 38-40 fathoms, sand and shells ; off East

Moncoeur Island, Bass' Strait (Challenger) ; Hobson's Bay

;

Altona Bay (F. E. Grant) ; Port Phillip ; Western Port.

Obs.—The type was obtained by A. Adams in the China seas j

he also described a species from Moreton Bay as Monoptygma

concinna, a very similar shell, and by many considered to be the

same, but mentions it as having the outer lip lirate internally

;

this character does not occur in any of the specimens that we

have obtained. Watson states that the types of M. casta, A.

Adams, and M. concinna, A. Adams, are both in the British

Museum, and are identical. We follow W. H. Dall in his paper

on the Tertiary Molluscs of Florida, Part II., Transactions of the

Wagner Institute, in classifying the two foregoing species.
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TURBONILLA MARIAE, T. Woods.

1867. Turbonilla nitida, Angus (non A. Adams). P.Z.S,

Lond., p. 112, pi. 13, £. 9.

1875. Turbonilla mariae, T. Woods. P.R.S. Tas., p. 144.

1876. Turbonilla macleayana, T. Woods. Id., p. 151.

1877. Turbonilla hofraani, Angas. P.Z.S. Lond., p. 183.

1877. Turbonilla angasi, T. Woods. P.R.S. Tas., p. 34.

1886. Turbonilla hofmani, Tryon. Man. Conch., vol. viii.,

p. 334, pi. 76, f. 41, 42.

1886. Turbonilla macleayana, Tryon. Id., f. 44.

Hab.—Port Phillip ; Western Port ; Barwon Heads ; Puebla

Coast ; Anderson's Inlet.

Obs.—After his description of T. macleayana, T. Woods
remarks, " It appears to me, however, in shells of such uniform

character as Turbonilla, that we are often dealing with varieties

instead of species, and the above may be a case in point." We
consider the slight variation in this species insufficient to warrant

separate designation, and, therefore, cite it as above.

Turbonilla fusca, A. Adams.

1853. Chemnitzia fusca, A. Adams. P.Z.S. Lend.,

p. 181.

1877. Elusa bifasciata, T. Woods. P.R.S. Tas., p. 150.

1877. Turbonilla festiva, Angas {non Folin). P.Z.S.

Lond., p. 35, pi. 5, f. 4.

1879. Turbonilla erubescens, Tate. T.R.S. S.A., p. 138,

pi. o, f. 10.

1886. Turbonilla festiva, Tryon. Man. Conch., vol. viii.,

p. 334, pi. 76, f. 45.

1886. Turbonilla fusca, Tryon. Id., f. 46, 47.

1898. Turbonilla erubescens, Tate. T.R.S. S.A., p. 84.

Hab.—Flinders, Western Port ; Port Phillip.

Obs.—This shell is sometimes wholly coloured reddish-brown,

other specimens are of light colour, encircled by two narrow dark

bands on the body whorl, one on the other whorls. In length it

ranges from 4 to 6 mm.

Turbonilla tasmanica, T. Woods.

1875. Turbonilla tasmanica, T. Woods. P.R.S. Tas.,

p. 145.
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1884. Chemnitzia beddomei, Petterd. Jour, of Conch.,

p. 136.

1886. Turbonilla tasmanica, Tryon. Man. Conch., vol.

viii., p. 335, pi. 76, f. 40.

1892. Turbonilla crenulifera, Tate. T.R.S. S.A., p. 126,

pi. 1, f. 2.

1898. Turbonilla beddomei, Tate. Id., p. 85.

Hab.—Western Port.

Obs.—T. Woods described a shell larger than those subse-

quently named ; they are 5 mm. in length, his are 7 mm. ; it

varies in breadth. Tryon's figure is too acute in form, Tate's is

better, but appears to be somewhat more closely ribbed than our

representative of the species.

Turbonilla spina, Crosse and Fischer.

1864. Turritella spina, Crosse and Fischer. Jour, de

Conch., vol. xii., p. 347.

1865. Turritella spina, Crosse and Fischer. Id., vol. xiii.,

p. 44, pi. 3, f. 13, 14.

1865. Cingulina spina, Angas. P.Z.S. Lond., p. 169,

No. 84.

1876. Aclis tristriata, T. Woods. P.R.S. Tas., p. 22,

No. 52.

1886. Mathilda (Cingulina) spina, Watson. Chall. Zool.,

vol. XV., p. 499.

1886. Turbonilla (Cingulina) spina, Tryon. Man. Conch.,

vol. viii., p. 338, pi. 76, f. 52.

Hab.—Port Phillip ; Western Port.

Obs.—We have to thank Mr. C. Hedley, of the Australian

Museum, Sydney, for calling our attention to the fact of the

above species having been wrongfully identified in Adcock's

Hand List of the Aquatic Mollusca of South Australia as

Mathilda (Cingulina) circinata, Adams. This is a Japanese shell

of similar habit but the base is lirate, a feature which is absent

in our species.

Turbonilla brevis, Pritchard and GatlifF.

1900. Turbonilla brevis, Pritchard and Gatlifi". P.R.S.

Vic, vol. xiii., p. 1, n.s., p. 135, pi. 21, f. 4.

I

i
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Hab.—Off Rhyll, Phillip Island; Western Port; obtained

from shell sand from about 4 fathoms (Gatliff and Gabriel).

Obs.—The type of this species is in Mr. J. H. Gatliff's private

collection.

Genus Eu lime I la, Forbes, 1846.

EuLiMELLA MONILIFORME, Hedley and Musson,

1891. Eulimella moniliforme, Hedley and Musson. P.L.S.

N.S.W., p. 247, pi. 19, f. 1-3.

1898. Eulimella moniliformis, Tate. T.R.S. S.A., p. 82.

Hab.—Port Fairy (Rev. W. T. Whan).

Genus Odostomia, Fleming, 1828.

Odostomia petterdi, Gatliff.

1884. Obeliscus tasmanica, Petterd (non T. Woods).

Jour, of Conch., p. 140.

1886. Pyramidella tasmanica, Tryon. Man. Conch.,

vol. viii., p. 303.

1900. Odostomia petterdi, Gatliff. V.N., vol. xvii. No 3,

p. 54.

Hab.—Western Port.

Obs.—This species is very nearly related to 0. laevis,

Angas but is not so solid, is flatter in the whorls, and more

elongate.

Odostomia angasi, Tryon.

1867. Odostomia lactea, Angas (non Dunker). P.Z.S.

Lond., p. 112.

1886. Odostomia angasi, Tryon. Man. Conch., vol. viii.,

p. 362, pi. 79, f. 68.

Hab.—Western Port.

Odostomia australis, Angus.

1871. Agatha australis, Angus. P.Z.S. Lond., p. 15,

pi. 1, f. 9.

1886. Pyramidella (Agatha) australis, Tryon. Man.

Conch., vol. viii., p. 309, pi. 74, f. 27.

Hab.—Port Phillip ; Western Port.
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Odostomia metcalpei, Pritchard and Gatliff.

1900. Odostomia metcalfei, Pritchard and Gatliff. P.R.S.

Vic, vol. xiii., pt. 1, n.s., p. 136, pi. 21, f. 3.

Hab.—Flinders, Western Port (G. B. Pritchard).

Obs.—Reference to the notes already made on this species may

be made to the previous paper containing its description. The

type is in G. B. Pritchard's private collection.

Note.—"We have six additional species of Odostomia from

Western Port, as yet unidentified, and as we have been informed

that Professor Tate and Mr. May will shortly issue a compre-

hensive paper on the Tasmanian marine shells, we wish to see if

they treat of any of these forms before we go any further with

them.

Family Cerithiidae.

Genus Cepithium, Adanson, 1757.

Cerithium monachus, Crosse and Fischer.

1855. Cerithium dubium, Sowerby. Thes. Conch., vol.,

ii., p. 864, pi. 181, f. 120 (non C. dubium,

Sowerby. Min. Conch., 1816).

1864. Cerithium monachus, Crosse and Fischer. Jour.

de Conch., p. 347, Id., 1865, p. 45, pi. 3, f. 17,

18.

1865. Cerithium dubium, Reeve. Conch. Icon., vol. xv.,

pi. 12, f. 78.

1880. Cerithium eludens, Bayle. Jour, de Conch., p.

245.

1886. Cerithium dubium, Watson. Chall., vol. xv., p.

502.

1887. Cerithium eludens, Tryon. Man. Conch., vol. ix.,

p. 136, pi. 25, f. 63.

1887. Cerithium (Liocerithium) monachus, Tryon. Id.,

i p. 143, pi. 27, f. 21.

Hab.—Port Phillip ; Western Port ; Portland ; Cape Otway

Coast ; Port Albert.

Obs.—Sowerby's shells were obtained from Van Diemen's

Land. Crosse and Fischer re-described it in 1864 from South

Australian specimens obtained by Mr. Angas. Bayle apparently

overlooked the latter description, and re-named it as C. eludens

I

tl
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to replace Sowerby's specific name, as it was already preoccupied

by a fossil species in Sowerby's Mineral Conchology of 1816.

Genus Ataxocepithium, Tate, 1893.

Ataxocerithium serotinum, a. Adams.

1855. Cerithium serotina, A. Adams. Thes. Conch., vol.

ii., p. 8(51, pi. 180, f. 102.

1855. Cerithium rhodostoma, A. Adams. Id., f. 103.

1865. Cerithium rhodostoma, Reeve. Conch. Icon., vol.

.

XV., pi. 20, f. U3.

1865. Cerithium serotinum. Reeve. Id., f. 146.

1887. Cerithium serotinum, Tryon. Man. Conch., vol.

ix., p. 141, pi. 27, f. 19, 20.

1893. Ataxocerithium serotinum, Tate. J.R.S. N.S.W.,

p. 179.

1897. Ataxocerithium serotinum, Tate. T.R.S. S.A., p. 42.

Hab.—Port Phillip ; Western Port.

Genus Bittium, Gray, 1847.

BiTTiUM GRANARIUM, Kiener.

Cerithium granarium, Kiener. Icon. Coq. Viv.,

p. 72, pi. 19, f. 3.

1843. Cerithium granarium, Menke. Moll. Nov. Holl.,

p. 20, No. 84.

1855. Cerithium granarium, Sowex'by. Thes. Conch.,

vol. ii., p. 879, pi. 184, f. 225-227.

1865. Cerithium granarium. Reeve. Conch. Icon.,

vol. XV., pi. 19, f. 135.

1886. Bittium granarium, Watson. ChalL, vol. xv.,

p. 539.

1887. Bittium granarium, Tryon. Man. Conch., vol. ix.,

p. 155, pi. 30, f. 98.

Hab.—Coast generally ; alive on weedy sand banks.

Bittium cerithium, Quoy and Gaimard.

1834. Turritella cerithium, Quoy and Gaimard. Astro-

labe, vol. iii., p. 139, pi. 55, f. 27, 28.

1855. Cerithium turritella, Sowerby (non Quoy and

Gaimard). Thes. Conch., vol. ii., p. 882,

pi. 185, f. 255, 256.
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1887. Potamides (Cerithidea) turritella, Tryon (non Quoy

and Gaimard). Man. Conch., vol. ix., p. 163,

pi. 34, f. 93, 94.

1897. Batillaria cerithium, Tate. T.R.S. S.A., p. 42.

Hab.—The same as the preceding species.

Obs.—We have reasons for believing that the shell of the male

is very much smaller than that of the female, and investigations

of the molluscs may result in a reduction of the number of

specific names.

BiTTIUM LAWLEYANUM, CrOSSe.

1863. Bittium lawleyanum, Crosse. Jour, de Conch.,

p. 87, pi. 1, f. 4.

1887. Bittium lawleyanum, Tryon. Man. Conch., vol. ix.,

p. 1.54, pi. 30, f. 5.

Hab.—Same as preceding.

Bittium insculptum, Sowerby.

1865. Cerithium insculptuni, Sowerby. In Reeve's Conch.

Icon., vol. XV., pi. 18, f. 128.

1866. Cerithium insculptum, Sowerby. Thes. Conch.,

vol. iii., pi. 290, f. 332.

Hab.—Same as preceding.

Obs.—Tryon unites this with B. lawleyanum, but we are unable

to agree with him.

Bittium estuarinum, Tate.

Bittium pyramidale, Tate, m.s.

1878. Bittium estuarinum, Tate. T.R.S. S.A., p. 190,

pi. 1, f. 12.

Hab.—Same as preceding.

Obs.—We think an extended series of specimens may result,

in uniting this with B. insculptum.

Bittium icarus, Bayle.

1855. Cerithium tenue, Sowerby (non. Deshayes). Thes.

Conch., vol. ii., p. 876, pi. 184, f. 212 (on the

plate in error numbered 202).

1865. Cerithium tenue. Reeve. Conch. Icon., vol. xv.,

pi. 18, f. 130.

1
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1880. Cerithium icarus, Bayle. Jour, de Conch., p. 249.

1887. Cerithium icarus, Tryon. Man. Conch., vol. ix.,

p. 138, pi. 26, f. 83, 84.

1894. Bittium variegatum, Brazier. P.L.S. N.S.W., p.

172, pi. 14, f. 9.

Hah.—Flinders, San Remo, Western Port ; Portsea, Port

Phillip.

Bittium minimum, T. Woods.

1879. Bittium minimum, T. Woods. P.R.S. Tas., p. 35.

Hab.—Same as preceding.

Genus Cerithiopsis, Forbes and Hanley, 1853.

Cerithiopsis crocea, Angas.

1871. Cerithiopsis crocea, Angas. P.Z.S. Lond., p. 16,

pi. 1, f. 13.

1877. Cerithiopsis purpurea, Angas. Id., p. 36, pi. 5,

f. 7.

1875. Cerithiopsis atkinsoni, T. Woods. P.R.S. Tas.,

p. 139.

1876. Cerithiopsis albosutura, T. Woods. Id., p. 140.

1887. Cerithiopsis (Sella) crocea, Tryon. Man. Conch.,

vol. ix., p. 175, pi. 36, f. 66.

1887. Cerithiopsis (Sella) crocea, var. purpurea, Tryon.

M, f. 67.

Hab.—Port Phillip ; Western Port.

Obs.—The type was described as having 14 whorls; length,

10 mm. We have before us a decollated specimen that must

have attained to a very large size, as there are only 8 whorls

remaining, and its present length is 1 7 mm.

Cerithiopsis, sp.

Hab.—Hobson's Bay, Port Phillip.

Obs.—We have only one specimen ; it is of distinct character,

but the outer lip is slightly imperfect, and we desire to obtain

other specimens before describing and figuring it.

Cerithiopsis angasi, O. Semper.

1871. Cerithiopsis clathratus, Angas (non Menke). P.Z.S,

Lend., p. 61, pi. 1, f. 12.
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1874. Cerithiopsis angasi, O. Semper. Catalogue v.,

I^Iuseum Godeffroy, p. 108, No. 6882.

1879. Bittium turbonilloides, T. Woods. P.R.S. Tas.,

p. 39.

1887. Cerithiopsis angasi, Tryon. Man. -Conch., vol. ix.,

p. 172, pi. 36, f. 49.

Hab.—Western Port.

Genus Potamides, Brongniart, 1810.

PoTAMiDES EBENINUS, Bruguiere.

Potamides ebeneuni, Bruguiere. Encycl. Meth.,

pi. 442, f. 1, a, b.

Potamides ebeninus, Bruguiere. Diet. No. 26.

1834. Cerithium ebeninum, Quoy and Gaimard. Astro-

labe, vol. iii., p 123, pi. 55, f. 1-3.

1855. Cerithium ebeninum, Sowerby. Thes. Conch.,

vol. ii., p. 885, pi. 185, f. 267.

1866. Potamides ebeninus, Reeve. Conch. Icon., vol. xv.,

pi. 1, f. 2, a, b.

1887. Potamides ebeninus, Tryon. Man. Conch., vol. ix.,

p. 138, pi. 31, f. 31.

Hab.—Malacoota Inlet (Worcester).

Potamides australis, Quoy and Gaimard.

1834. Cerithium australe, Quoy and Gaimard. Astrolabe,

vol. iii., p. 131, pi. 55, f. 7.

1855. Cerithium australe, Sowerby. Thes. Conch., vol. ii.,

p. 884, pi. 185, f. 266.

1866. Lampania australis. Reeve. Conch. Icon., vol. xv.,

pi. 1, f. 4, b.

1886. Potamides (Lampania) australis, Tryon. Man.

Conch., vol. ix., p. 166, pi. 34, f. 99, 100.

1886. Cerithium (Lampania) australe, Watson. Chall.,

vol. XV., p. 536.

Hab.—Port Phillip j Western Port.
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On the Nomenclature of Geological Age.
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Lecturer in Geology, etc., at the Working Men's College

;

Acting Lecturer in Geology, Mineralogy, and Metalkirgy at the

Melbourne University.

[Eead before Section C of the Australasian Association for the

Advancement of Science, 12th January, 1900.]

As a teacher of geology I find one aspect of the subject which

is continually causing difficulties and confusion to the students,

is the very loose and indefiTiite use of the terms indicating

geological age. In the present paper I hope to be able to point

out a few of the inconsistencies and contradictions that have

come under my notice in the course of my work, and to show the

very peculiar state we have arrived at with regard to our Time

Scale for the Australian Colonies.

Although many of us have been taught to recognise a general

table of Geological Divisions of the Time Scale as of general use

and world-wide application, we soon find that such is really not

the case, and as Professor Scott has rightly remarked,^ " The

method of making the divisions and subdivisions of geological

time is not yet a fixed one, and there is much difference in the

usage of various writers." In the first place it seems sufficient to

recognise the three divisions—Palaeozoic, Mesozoic, and Cainozoic,

of the Geological Record, or as an alternative—Primary,

Secondary, and Tertiary, but even this is not consistently

adhered to, for we find the term of Tertiary much more frequently

used than the term Cainozoic and associated with the terms

Palaeozoic and Mesozoic. We find some authorities recognising

five main divisions of the Geological Record,' that is in addition

to the above, the oldest division has been variously referred to as

Pre-Cambrian, Archaean, Azoic, Eozoic, or Proterozoic, and the

youngest as Post-Tertiary or Quarternary. Is tliere any necessity

1 An Introduction to Geology, by Professor W. B. Scott, p. 354.

2 Text Book of Geology, by Archibald Geikie, 3rd ed., p. C80.
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for these additions 1 For my own part I think not. From an

Australian point of view we find Professor Tate in his inaugural

address to this Association in 1893^ remarking, "Thus in Aus-

tralia, as in other Continental areas, there are developments of

Azoic, Palaeozoic, Mesozoic, and Cainozoic rocks ; and, moreover,

the geological sequence of the chief marine formations are

fairly well represented—from Archaean to Permo-Carboniferous,

from Trias to Cretaceous, and from Eocene to those deposits now

in process of accumulation."

The same author also states,- " It is only in South Australia

and West Australia that the metamorphic i^ocks are actually

known to be Pre-Cambrian, but those elsewhere, unless they can

be shown to be transmuted Palaeozoic rocks, may be most

conveniently referred to the same period. The grandest exempli-

fication of the Archaeans is in the Mount Lofty Range of South

Australia." Further investigation has changed the face of this

question, for Mr. W. Howchin, F.G.S., in a paper contributed

to the Royal Society of South Australia in 1897,^ states

—

''Discoveries have been recently made, however, in these so-

called Archaean rocks which have an important bearing on this

subject, and on the most convincing evidence determines the

basal beds of the Mount Lofty Ranges to be in part, if not

wholly, of Lower Cambrian Age."

If the above reasoning of Professor Tate holds at all, it surely

means that we have at present only extremely slight foundation,

and that perhaps somewhat doubtful, for the use or retention of

the term Pre-Cambrian, let alone Archaean, etc.

Even if the retention of the term Pre-Cambrian is found in

any way convenient, it certainly seems most suitable to regard it

as subsidiary to Palaeozoic and not to rank as an equivalent

division. Such palaeontological evidence as has hitherto been

forthcoming from rocks regarded as Pre-Cambrian outside

Australia does not appear in any way to warrant the separation

from the Palaeozoic.

Then with regard to Post-Tertiary or Quarternary, these terms

are surely superfluous, for all the evidence we have clearly

1 A.A.A.S., Adelaide, 1893, p. 30.

2 Loc. cit., p. 47.

3 Trans. Roy. Soc. S.A., 1897, p. 74.
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indicates that we are still within the Tertiary Era, and it is

difficult to see the necessity for the inti'oduction of these

additions.

We may now make reference to a Table of the Geological

Record of the succession of strata as follows :

—

Table I.
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evidence^ that their so-called Oligocene actually overlies their

so-called Miocene. Further confirmatory evidence of this fact

has since been brought forward.

The aspect taken by the present head, Mr. James Stirling, of

the Geological Department of Victoria, may be best shown by

quoting his remarks," " I cannot help concurring with my friend

Mr. R. M. Johnston, F.G.S., that it is, in the present state of our

knowledge, somewhat premature to endeavour to establish a

co-relation with the great systematic divisions of the European

Tertiary rock system. It is quite probable that when the true

relation of the marine and terrestrial deposits of the older

Tertiary division is better known, that it may be found necessary

to adopt a compound term to define the age of the deposits, such

as Oligo-eocene, in a similar manner to that which has been

elsewhere adopted for passage beds, as the Jura-Trias in

the Mesozoic and Permo-carboniferous in the Palaeozoic life

system."

Mr. Stirling however omits to state that in concurring with

Mr. Johnston he is going back to that gentleman's opinion first

expressed in 1876, and that he is practically ignoring all the

subsequent work done on our tertiaries up to 1898, as insufficient

for even a relative classification.

Then we have the term Cretaceo-tertiary of Sir James Hector.

In introducing this he remarks that " As far as possible the

names usually applied to the equivalents of these formations in

other countries have been employed, for the convenience of those

to whom local names are unfamiliar ; but in several instances

the natural subdivisions of the strata which admit of being

mapped overlap the conventional subdivisions. In such cases

local or composite-terms have been used, as, for instance,

' Waipara ' or ' Cretaceo-tertiary formation,' which includes the

Lower Eocene and Upper Cretaceous of ordinary classifications,

for the reason that no division-line that can be used for the

purpose of practical geology can be interposed."

Professor Tate refers^ to the New Zealand term as Cretaceo-

Eocene. The wandering and modifying tendency is here distinct

1 Proc. Roj-. Soc. Victoria, vol. iv., N.S., part 1, 1892, pp. 9-26.

2 Geol. Sun-. Vic, Progress Report, No. ix., 1898, p. 123.

8 A.A.A.S., Adelaide, vol. v., 1893, p. S.").
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enough, but Sir James Hector's local term fully meets all

requirements, even accepting the stratigraphical and palaeonto-

logical interpretation to be the correct one. If, however, any

mistake has been made in either respect, what becomes of

Cretaceo-tertiary ? If a time word must be used to give further

information, it should not be difficult to fix on a usual one,

tentatively at least, with a full explanation of local peculiarities

or characteristics.

This method should recommend itself, and at the same time

prevent much useless theorising.

Mr. J. E. Marr^ expresses clearly a valuable point which may
have some bearing here, he says, " There is an unconformity

between the Cretaceous and Eocene beds of England, which is

accompanied by a palaeontological break, but this break is more

pronounced owing to difference of physical conditions, for we

find abundance of gastropods in the Lower Tertiary beds, and a

rarity of these shells at the top of the chalk of England, though

where physical conditions were favourable for the growth of

gastropods, their shells are found in the higher strata of chalk age,

and the palaeontological break is not so apparent."

In the Mesozoic the first departure to note is Super- or Supra-

Cretaceous used for what is generally known as Desert Sandstone

in Central Australia and Queensland. The first use of this term

appears to have been made by Mr. H. Y. L. Brown as Super-

Cretaceous,- but as Messrs. Jack and Etheridge say, Mr. Brown

does not distinctly aver that the " Super-Cretaceous " rocks

described by him lie unconformably on the Cretaceous. Professor

Tate and Mr. J. A. Watt in their report on the General Geology

of the Horn Expedition^ use Supra-Cretaceous and state, " No
evidence of unconformability between Upper Cretaceous and

Desert Sandstone was observable between Oodnadatta and the

northern confines of the Cretaceous area, though there is some

reason for the opinion the latter ovex'laps the former."

Messrs. Jack and Etheridge in their Geology of Queens-

land* clearly regard the Desert Sandstone as most conveniently

1 Principles of Stratigraphical Geology, 1898, p. 65.

2 Report of Government Geologist, Adelaide, 1883.

3 Horn Scientific Expedition to Central Australia, Part iii.. Geology, p. 65.

4 Geology and Palaeontologj' of Queensland and New Guinea, pp. 1, 3, and 510.

11
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placed in the Cretaceous. The latter view is certainly the most

reasonable, and appears to be the most worthy of acceptance,

provided these general terms are ultimately accepted for use by

colonial geologists.

The next term that attracts attention is Trias-Jura used in the

Geology of Queensland by Messrs. Jack and Etheridge. These

authors remark^— " This Series is of the utmost importance,

because it contains the chief workable coal-seams in Queensland,

or at least the principal seams at present worked. The organic

remains are principally those of plants, with a strong Mesozoic

facies, and oscillating, in all probability, between the Trias and

Upper Oolite in age."

The Kev. J. E. Tenison Woods in his " Fossil Flora of the

Coal Deposits of Australia " has, as already remarked by the

above-mentioned authors endeavoured to refer many of these

plants to horizons corresponding with those of their nearest

allies of Europe and elsewhere, and in this way has accounted

for the presence in Queensland of the Trias (?), Rhaetic or Lower

Lias, Upper Lias and Jurassic. Messrs. Jack and Etheridge then

state, " But our knowledge of these plant-beds is too young at

present for such minute subdivision, and we know far too little of

the association of the species one with the other, and the similar

relation of their respective matrices, to assign minute geological

horizons, on the chance of a mere guess, or hasty generalisation,

turning out correct."

The term Jura.Trias has been used for certain Strata by some

American geologists, but, according to Mr. R. S. Tarr,^ " the term

Newark is now used by the United States Geological Survey to

include the strata of the eastern states, which were formerly

called Triassic. The Jurassic and Triassic periods are not well

developed in America."

In the Palaeozoic we may first note a marked tendency to drop

the term Permian out of the systems altogether, for even such an

authority as Professor Nicholson, though including in his general

classification the Dyas or Permian System remarks,* " The

1 Op. dt., p. 313.

2 Economic Geolog-y of the United States, 1894, p. 47.

3 Manual of Palaeontologj'. Nicholson and Lydekker, 3rd edition, vol. i., p. 42.
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deposits included under this name are more extensively developed

in the European area than they are known to be in any other

region, and it is doubtful if they can be regarded as a distinct

System."

Then again we find several American authors using Permian

as a minor subdivision of Carboniferous of the same value

apparently as many of their local names and subdivisions.^ Yet

the necessity for a term intermediate between Carboniferous and

Triassic is very striking, and many attempts have been made to

satisfactorily fill the gap. Hence the unfortunate introduction of

another compound name, Permo-Carboniferous, which is perhaps

more uiisunderstood than most of the other composite terms.

In Australia we notice the late Mr. C S. Wilkinson,

Government Geologist of New South Wales, in his Notes on the

Geology of that colony stating," " The Upper Coal Measures

have been provisionally classed as Permian, but it it doubtful

whether they should not be regarded as a division of the great

Carboniferous Series."

Dr. O. FeistmanteP indicates the same age terms as Wilkinson,

and refers to the age of the Upper Coal Measures, New South

Wales, as follows^ :
— " The age of these beds can be easily

guessed ; they lie above marine beds of Upper Carboniferous

age, and consequently most naturally represent the close of the

Palaeozoic Epoch, or they can be considered as approximately the

representatives of the Permian."

Later in the same work^ the above author gives a table in

which the term Permo-Carboniferous is used to include in New
South Wales: 1. The Lower Coal Measui-es, 2. The Upper
Marine Beds, 3. Newcastle Beds ; in Victoria the Bacchus

Marsh Beds ; and in Tasmania the Mersey River Beds. In a

later table*' he also includes the Lower Marine Beds, New South

Wales, under the same head.

1 Elements of Geology, J. Le Conte, p. 284 also. Economic Geology of the United
States, by R. S. Tarr, p. 47 ; &c.

2 Notes on the Geology of New South Wales, 1882, p. 51.

3 The Coal and Plant-Bearing Beds of Palaeozoic and Mesozoic Age in Eastern
Australia and Tasmania, p. 41.

•» Op. cit., p. 64.

5 Op. cit., p. 66.

6 Op. cit., p. 182.

Ua
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Mr. R. Etheridge^ gives "the general geological subdivisons of

the Carboniferous and Permo-Carboniferous rocks of New South

Wales as at present understood by the Geological Survey :"

Upper Coal Measures.

Middle Coal Measures.

Permo-Carboniferous. \ Upper Marine Series.

Lower Coal Measures.

Lower Marine Series.

Carboniferous.

Further he states,- "The classification formerly adopted by

various authors was the subdivision of our New South Wales

rocks immediately above the Devonian into Lower Carboniferous,

Carboniferous, and Permian. Recent palaeontological investiga-

tions will probably lead to a modification of this classification, in

so far that the whole of the beds below the Lower Marine Series

may be regarded as more truly allied to the Carboniferous simply.

On the other hand, that series and the beds above, viz., the

Upper Marine and the whole of tlie Coal Measures, having an

affinity with both Permian and Carboniferous might be termed

Permo-Carboniferous, " At the same time great caution must be

exercised in assimilating our geological subdivisions strictly with

those of the old world."

Mr. J. E. Marr may next be profitably quoted from a recent

work^ as follows :
—" As an illustration of the local character of a

palaeontological break we may cite the case of the Carboniferous

and Permian systems of Britain. The rocks are separated from

one another in our area by a physical and palaeontological break,

but in parts of India, and other places, we find a group of rocks

now known as the Permo-Carboniferous rocks which contain a

fauna intermediate in character between those of the Permian

and Carboniferous systems, and a study of this fauna shows that

the hiatus which exists locally is filled by the species contained

in the Permo-Carboniferous rocks."

As another recent expression of opinion by eminent English

geologists, Professor C. Lapworth^ states, " In the Permian strata

1 Monograph of the Carboniferous and Penuo-Carboniferous Invertebrata of New South

Wales, Part i., Coelenterata, 1891, p. 3.

2 Op. cit., p. 4.

3 Principles of Stratigraphical Geologj', 1898, p. 64.

4 Intermediate Text-Book of Geology, 1899, p. 282.
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of Southern India, Australia, South Africa, and South America,

the flora of the strata classed as Permian is very different from

that of the Permian of Europe, being largely composed of plants

of Mesozoic type." And again^ " In Southern India, Australia,

and South Africa, the Permian Beds present us with a still more

striking facies The plants include a majority of forms

such as Glossopteris and Phyllotheca, which, in Europe, occur

only in Mesozoic strata ; and these are sometimes associated with

forms like Sphenopteris and Callopteris, etc., of a Palaeozoic

aspect." Following this he refers to the Bacchus Marsh Beds,

Victoria, as Permian, the Newcastle Coal Measures in all

probability Permian, and a lower marine series and an upper

fresh-water series in Queensland as Permian. Now it may be

asked how far it is possible to reconcile the above expressions of

opinion. It seems to me that instead of the way having been

made clearer by the use of the composite term, it has been much

encumbered by conflicting and sometimes confusing views,

especially to students.

The remarks of Professor David in his presidential address to

the Linnean Society of New South Wales in 1893- clearly show

some further difliculties that have to be contended with. I make
the following quotation :

—"Unfortunately the expression Permo-

Carboniferous is used with two very different meanings by

Queensland and New South Wales geologists respectively. In

New South Wales the term Permo-Carboniferous is applied to a

group of rocks partly marine partly fresh-water, the fresh-water

beds being specially characterised by the prevalence of Glossop-

teris and Gangamopteris, while the marine beds contain a fauna

partly of Permian and partly of Carboniferous aflinities. This is

the equivalent of the Middle and Upper Bowen Series of Queens-

land, but in the latter colony an immense series of older beds is

included under the term Permo-Carboniferous, as for example

the Lower Bowen, the Star, and the Gympie series."

Then we find Carbonifero-Devonian has been used by Professor

David for rocks in the Mount Lambie District of New South

Wales.^

1 Op. cit., p. 284.

- Proc. Lin. Soc. N. S. Wales, vol. viii., n.s., p. 584.

3 Loc. cit., p. 582.
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Under the head of Devonian in New South "Wales the late Mr.

C. S. Wilkinson^ makes the following statement :
—" Under this

head is classed an important suite of rocks, consisting of sand-

stones, conglomerates, limestones, and shales, the lower beds of

which are related by their fossils to the Silurian and the upper

beds to the Carboniferous. Consequently until their strati-

graphical relationship has been ascertained by actual survey,

some difficulty will be experienced in assigning definite limits to

these formations." Subsequently- Mr. Wilkinson remarks on the

high state of development of the class Actinozoa in the " Siluro-

Devonian Period" as compared with their remarkable diminution

in the Carboniferous and Permo-Carboniferous times.

Siluro-Devonian seems to have crept in to stay, for we find

other references to it, and descriptions of new fossils from Silui^o-

Devonian rocks of New South Wales by Mr. R. Etheridge,

junr.^

With regard to Cambro-Silurian, here again we have more

than the one view as to its exact significance. The general use

of this is well expressed by Dr. Kayser.'* " It is now almost

universally admitted that the Cambro-Silurian rocks fall naturally

into three great divisions, each characterised by its own peculiar

fauna. Speaking broadly, Sedgwick applied the term Cambrian

to the two lower ; Murchison at first included in his Silurian

the two upper divisions, but ultimately took in a large part of

the lowest also. The greater number of geologists, perhaps,

apply the term Cambrian to the lowest division, and of Silurian

to the two upper." The oscillation of opinion on the use of the

general classificatory terms for the subdivisions of Lower

Palaeozoic even by our most eminent English geologists is very

great indeed, and may perhaps be best shown for our present

purpose by the following table copied from the above quoted

work :

—

1 Notes on the Geology of New South Wales, by C. S. Wilkinson, 1882, p. 42.

2 A Monograph of the Carboniferous and Pernio-Carboniferous Invertebrata of New
South Wales, Part i., Coelenterata, by R. Etheridge, junr. ; Letter of Transmittal, by C. S.

Wilkinson, p. vii., 1891.

3 On the occurrence of a Stromatoporoid allied to Labechia and Rosenella, in the

Siluro-Devonian rocks of New South Wales by R. Etheridge, junr., in the Records of the

Geological Survey, vol. iv., pt. iii., 1895, p. 134.

i Text Book of Comparative Geology by E. Kayser, Ph.D., translated and edited by

Philip Lake, M.A., F.G.S., 1893, p. 29.
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Table II.
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Palaeozoic

or

Primary

Permian -

Carboniferous

Devonian

Silurian -

Ordovician

Cambrian

- 1

Permo-Carboniferous.

Carbonifero-Devonian.

Siluro-Devonian.

Cambro-Silurian.

\ Pre-Cambrian

As an expression of British opinion on geological classification

I include Table IV., that given by Nicholson and Lydekker in

their ''Manual of Palaeontology," in which the use and position

of Quaternary may be specially noticed.^

Table IV.

Recent Formations.

Quaternary or Pleistocene Formations.

Pliocene System.

Miocene System.

Eocene System.

Cretaceous System
Jurassic System.

Triassic System.
^

' Dyas or Permian System.

Carboniferous System.

Devonian System.

Silurian System.

Ordovician System.

Cambrian System.

For the American tangle. Table V. may be examined as given

by Mr. Ralph S. Tarr, B.S., F.G.S.A., in his "Economic

Geology of the United States," or for additional particulars, if

required, reference may be made to James D. Dana's " Text-Book

of Geology," or to J. Le Conte's " Elements of Geology."

Kainozoic

or

Tertiary

Group.

Mesozoic or

Secondary
Group.

Palaeozoic

Group.

Table V.

Cenozoic

{ Quaternary

I Tertiary -

f Recent.

1^ Pleistocene.

r Pliocene.

- Miocene.

y Eocene.

1 Manual of Palaeontologj', vol. i., pp. 41, 42.
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Mesozoic

Cretaceous

Jura-Trias

Carboniferous •

Devonian

I

Palteozoic -I Silurian -

Upper
J

Silurian
|

Lower f

Silurian \

Laramie.

Upper Cretaceous.

Lower Cretaceous.

Jurassic.

Triassic.

Permian.
Coal Measures.

Lower Carboniferous

Carboniferous,

Catskill.

Chemung.
Hamilton.
Corniferous.

Oriskany.

Lower Helderberg.

Salina.

Niagara.

Trenton.

Canadian.

Sub-

Cauibrian

Algonkian

Archean

r Upper Cambrian.
J MirlrllfMiddle Cambrian.

Lower Cambrian.
Keweenawan.
Upper Huronian.
Lower Huronian.
Laurentian (Fundamental com

plex).

For New Zealand the provisional table given by Sir James

Hector in his " Outline of the Geology of New Zealand " for the

Indian and Colonial Exhibition in 1886, was as follows:

—

Table VI.

Post Tertiary and Recent.

Pliocene.

Upper Miocene.

Lower Miocene.

Upper Eocene.

Cretaceo-Tertiary.

Lower Greensand.

Jurassic.

Liassic.

Triassic.
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Permian.

Carboniferous.

Devonian.

Upper Silurian.

Lower Silurian.

At this stage the question might be reasonably asked, is there

any necessity for such confusion of terms 1 Surely something can

be done by this Association to bring about more uniformity,

however tentative, in the use of our time scale. We look up

various works, papers, and official reports of the various colonies,

and from such, we find it absolutely impossible to correlate with

any degree of safety even the deposits immediately on opposite

sides of the River Murray, let alone the deposits at a somewhat

greater distance apart. This appears to be hardly the state of

affairs likely to tend to a very permanent advancement of our

knowledge of Australian Geology, and that, I take it, should be

one of the cares of this section of the Association.

In speaking of the English Record, Sir A. Geikie remarks^

"The nomenclature adopted for these subdivisions bears witness

to the rapid growth of geology. It is a patchwork in which no

uniform system or language has been adhered to, but where the

influences by which the progress of the science has been moulded,

may be distinctly traced." The same authority, as already quoted

in the present paper, states that it is generally admitted that the

names best adapted for general use are those taken from the

region where a formation or group of rocks is typically developed.

Is there nothing typical in Australia ? Why is there such a

strong tendency towards the use of the British terms, even after

it has been proved that the colonial representatives are essentially

different in a great many respects. The endeavour to bring this

out is apparently shown in the additional introduction of the

composite terms already referred to, but surely some local name
would meet the present requirements better, until sufficient

detailed knowledge of the deposits has been obtained to enable

an appropriate general-term to be chosen of local significance.

1 Text-Book of Geology, 3rd ed., 1893, p. 679.
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Bearing on this Professor Tate^ justly remarks—"Thefaunal

peculiarities of the several formations are, moreover, such as to

raise the question—Are we right in adopting the chronology of

the European School V He then goes on to speak of the

palaeontological overlap of the Palaeozoic and Mesozoic in the

Newcastle Coal-series, and a probable overlap between Mesozoic

and Cainozoic. Might there not be ground here for a typical

Australian development 1 Professor Tate's further remarks on

this subject- are well worthy of being quoted in full—" The

attempts to bring the order of succession of the Australian

stratified deposits in unison with that of the country in which so

many of the geologists have gained their early impressions have

at no time been satisfactory, and the difficulties are daily

increasing. Even at an early period of our geological history

there had been grasped the important idea that the geology of

the typical area of Silurian, Devonian and Carboniferous of

Europe was not exactly comparable with that of Australia. This

is indicated by the hesitancy on the part of authors to assign a

given group of fossils to a definite epoch, and by the discordant

results arrived at when the age has been the subject under

consideration. Despite the desire to cling to home associations,

I think the time is fast approaching when it will be deemed

advisable to found an independent school for Australian

Stratigraphy."

One of the objects of the International Geological Congress is

said to be towards the unification of geological nomenclature

throughout the world. This, however, seems to be a somewhat

large as well as a difficult undertaking, and it is somewhat

doubtful how far a general acceptance would be procured. Still,

legitimate work in this direction should receive the utmost

consideration and assistance.

Next we come to a source of still further trouble, namely, the

application of local British terms to colonial horizons, which, on

the face of it, is an absurd stretch at correlation generally upon

the most meagre evidence. As a striking instance in this direc-

tion, note Professor McCoy's remarks on one fossil, namely,

1 Presidential Address A.A.A.S., Adelaide, vol. v., 1893, p. 34.

- Loc. dt., p. 35.
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Phascolomys pliocenus^ from " the hard ferruginous gold cement

of Dunolly,"—" Of great interest as thus showing that our gold

drifts are not ' alluvial,' but of the more ancient Pliocene Tertiary

period, at least as old as the Mammaliferous Crag ; thus corres-

ponding in age with the gold drifts of the Ural."

In Victoria we have in the Palaeozoic the introduction of such

subdivisional terms of the Silurian and Ordovician as—Ludlow,

Wenlock shales. May Hill sandstones, Bala rock, Llandeilo flags,

for which the late Sir Frederick McCoy has been responsible, and

as a consequence we find these terms on our geological maps and

quarter-sheets, and through our various geological reports. We
may also note references to Arenig, Tremadoc and Caradoc." Is

it wise to accept these subdivisions from our colonial work ?

We find then, according to Professor McCoy,^ Llandeilo flags

or Bala rock to the north of Camp, Lancefield, Llandeilo flags at

Bendigo, also in the parish of Bulla, etc. ; Bala at Bulla^;

Wenlock shale at Keilor^ ; May Hill sandstone at Moonee

Valley®; Upper Ludlow at Johnston-street, Collingwood^; and

many others needless to quote. The Lilydale limestone has been

referred to the Wenlock series by Mr. R. Etheridge, junr.,^ and

the Rev. A, W. Cresswell.^

In connection with the Ordovician Rocks of Victoria, Mr. T.

S. Hall in a recent paper^" remarks, " The general sequence of the

Victorian graptolites may be correlated with that of the Northel'n

Hemisphere, but experience has shown that it is unsafe to push

the analogy too far, and that the only safe method is that of

detailed stratigraphical work. Thus we find forms here

associated which elsewhere are separated by intervening zones

;

and, on the other hand, forms elsewhere associated may be here

separated." In our Tertiary series also far too much has been

made of resemblances to or diflerences from English or European

representatives.

1 Prod. Pal. Vic, Dec. i., p. 22.

•-' Lapworth, Geological Magazine; T. S. Hall, A.A.A.S., Sydney, vol. vii., 1898, p. 402.

3 Prod. Pal. Vic, Dec. i., p. 9.

* Op. cit., Dec. ii., p. 36.

5 Td., p. 37.

<> Op. cit., Dec iii., p. 20.

7 Op. cit., Dec. vi., p. 27.

s Records of the Australian Museum, vol. i.. No. 3, p. CO, and No. 7, p. 125.

9 Proc Roy. See Vic, vol. v., n.s., 1893, p. 38.

10 Geol. Mag., n.s., Dec. iv., vol. vi.. No. x., Oct. 1899, p. 440.
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Thus Professor McCoy has stated/ " This does not alter niy

opinion at all of these deposits which the Geological Survey of

Victoria may safely accept on my authority as of newer date

than any true Eocene Tertiary type, such as the London clay of

the south-east of England, or the corresponding part of the

Basin of Paris." Again attributable to the same author from

the same report we have—" In the long list of fossils" sent to me

there are no species characteristic of indisputable Eocene type

sections. By far the greater number of the extinct species are

peculiar to the Australian strata, and none of them are found in

typical Eocene strata elsewhere." It is to be hoped there are not

many colonial geologists or even others to be found to uphold

such views as these. The consequence of this is to place much

of the work of the Geological Survey of our colony in a very

peculiar and rather unenviable position.

This expressed in a brief table, without reference to detailed

localities, which may be consulted in a previous paper to this

Association,^ appears as follows :

—

Recent Authors.
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surely call for some action on the part of this Association to at

least attempt to draw up and gain recognition for a more uniform
system of geological nomenclature for use throughout Australia,

so far at least as the main divisions and subdivisions are concerned
and the further minor divisions to be essentially colonial.
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Akt. X.— Tivo New Species of Frogs from Victoria.

By BALDWIN SPENCER, M.A., F.R.S.

[Read 6tli September, 1900.]

In 1891, Mr A. H. S. Lucas published a list of the Amphibian

fauna of Victoria in which he included all the forms then

recorded from the colony, the total number being 17 species.^ It

might have been thought that the damp cool gullies of both

Victoria and Tasmania would have been peculiarly well adapted

for the development of a rich Amphibian fauna, but such does

not appear to have been the case, and both of the latter colonies

are decidedly poorer in this respect than New South Wales. So

far as we know yet, the few species which exist in Tasmania are

all identical with common Victorian forms. As a general rule,

the species of Amphibia met with in Victoi'ia are very widely

distributed and exist in considerable numbers. On the other

hand there are a few species, whose numbers will doubtless be

added to, which are notable for their restricted distribution, and

when the, as yet, little zoologically explored districts of the colony,

such as Croajingolong and the Cape Otway country, have been

more fully searched, our Amphibian fauna may prove to be

richer than it appears to be at the present time. I am much
indebted to Mr. C. Frost and to Mr. R. Hall for the opportunity

of adding to our Amphibian fauna the two species now described.

In 1898 Mr. Frost was camped out during cold wet weather

on Mount Baw Baw, which forms part of the Great Dividing-

Range in Victoria. Having captured a specimen of the " tiger
"

snake {^Hoplocephalus curtus) he put it into a bag, in which it

remained for two days. At the expiration of this time, Mr.

Frost found, on opening the bag, that the snake had disgorged

five specimens of a frog which it had evidently, owing to their

comparatively good state of preservation, eaten only a short time

1 Proc. R. S. Vict., vol. iv., pt. 1, 1892. " Notes on the distribution of Victorian Batra-

chians witli description of two new species."

1
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previous to its capture. Fortunately Mr. Frost was able to

secure at a latter time, two more specimens in a fresh state.

The specimens were sent to my friend, Mr. J. J. Fletcher, to

whose work we owe much in regard to our knowledge of

Australian Amphibia, and, as they were Victorian forms, he

most generously suggested that they should be described by

myself.

It is somewhat difficult to fix the exact relationship of this

frog to other Australian Cystignathids ; it has the general body

form of Heleioporus, but otherwise has little relationship to the

latter, from which it differs in the entire absence of web, in the

direction of the pupil, and in the position of the vomerine teeth.

From Cheiroleptes it differs also in the absence of web (which,

though it may be very small in these two genera, is always

distinctly visible), and, though not to so great an extent as in

Heleioporus, in the position of the vomerine teeth and in the

unapposibility of the first finger. It is most closely allied to

Limnodynastes, but differs from this in the absence of the

vertical pupil and to a certain extent in the direction of the

vomerine teeth, which form two short distinct rows inclined at

an angle to one another, and do not extend sideways beyond the

level of the inner edges of the choanae.

Philorla, gen. nov.

Pupil horizontal. Tympanum not visil)le. Tongue subcirculai-,

free behind. Vomerine teeth in two inclined rows behind the

level of the choanae. Fingers and toes free, the tips not dilated.

Outer metatarsals firmly united. Diapophyses of sacral verte-

brae distinctly dilated.

Philopia frosti, sp. n.

Habit faii-ly stout, much resend)ling that of Heleioporus pictus.

Tongue subcircular, slightly nicked and free behind. Vomerine

teeth in two series inclined to one another at an angle behind the

level of the choanae, and not extending outwards beyond the

level of the inner edge of the choanae. Head broader than

long ; snout rounded, slightly longer than the orbital diameter

;

nostril nearer to the eye than to the tip of the snout ; canthus
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rostralis not strongly marked. Interorbital space as broad as the

length of the orbit. Tympanum not visible. Fingers blunt and

free ; first finger not extending so far as the second. Toes short

and blunt, no trace of webbing ; subarticular tubercles present

;

three metacarpal tubercles, the inner one strongly, the outer

feebly developed. The inner metatarsal tubercle small and blunt.

Hind limb short, stout and strongly built ; carried forwards the

tibio-tarsal articulation barely reaches as far forwards as the

shoulder. Upper eyelids, tympanic region, the top of the head

and dorsal surface of the body, the upper surface of the arm and

fore arm and the upper surface of the leg covered with small

warts arranged in roughly longitudinal rows along the back. A
very large and prominent triangular shaped parotid gland is

present on either side extending backwards over the shoulder

region ; the longest side of the triangle runs parallel to the mid

dorsal line and these two sides are separated from one another by

a space which is narrower than that between the orbits. From
the posterior angle a special row of warts somewhat larger than

the rest, runs backwards to the groin and is continued forwards

over the surface of the gland which is otherwise comparatively

smooth. Upper surface of body and limbs a general dark brown

colour with here and there small irregular light patches
;

groins

and under surface of body and limbs yellowish, mottled with

brown.

Length from snout to vent, 44 mm.

Habitat, Mount Baw Baw, Victoria. Collected by Mr. C
Frost.

Type, in the National Museum, Victoria.

Hyla maculata, sp. n.

Tongue subcircular ; free and slightly nicked behind. Vom-
erine teeth in two small groups close to the middle line behind

the level of the choanae. Head decidedly broader than long.

Snout as long as broad ; truncate and .slanting downwards so

that the nares are vertically on a level with the margin of the

upper jaw. Canthus rostralis distinct ; the loreal region oblique

and slightly concave ; interorbital space nearly twice as broad as

the upper eyelid. Tympanum not visible. Fingers very slightly

lA
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webbed ; toes completely webbed. Discs on the fingers slightly

larger than those on the toes. Subarticular tubercle present, no

outer metatai'sal tubercle. A distinct fold extending over the

tympanic region to the shoulder. The hind limb being carried

forwards the tibio-tarsal articulation reaches the anterior canthus

of the eye. Upper surface of the body covered with minute pits,

the closely apposed margins of which present a finely reticulate

appearance ; lower surface granulate. A distinct fold along the

iuner edge of the tarsus. Colour, olive grey above, blotched with

darker markings ; the same on the upper surfaces of the limbs.

Length from snout to vent, 50 mm.

Habitat, Powong, Victoria. Collected by Mr. R. Hall.



Art. XT.

—

Gyphaspis spryi, a New Species of Trilobite

fro'in the Silurian of Melbourne.

By J. W. GREGORY, D.Sc,

Professor of Geology, Melbotirue University.

(With Plate XXII.)

[Eead 4th October, 1900.]

During the cour.se of some excavations near Government

House, South Yarra, Mr. F. P. Spry has obtained an interesting

series of fossils from the Melbourne Silurian beds. The most

important fossil in the collection is a trilobite represented by

three well-preserved specimens and several fragments. Mr. Spry

has kindly lent me the material for examination and description.

The trilobite is a new species of the genus Cyphaspis, and I have

much pleasure in naming it after its discoverer.

Cyphaspis spryi\ n. sp.

Descriptio7i.—Body oval. Cephalic .shield broad and short;

anterior margin well rounded. Limb of medium width, project-

ing in front as a blunt, short spine.

Glabella tumid ; approximately uniform in width. Of the

furrows only the posterior pair is visible; and these two furrows

are deep and completely cut off the posterior lobe. The lobes are

well rounded behind, and pointed in front.

Facial suture begins near the genal angle, bends sharply

inwards to the eye, and then curves gently outward to the

anterior margin, the cranidium being in front, twice the width

of the glabella.

Genal angles developed as short thick spines, directed outward,

but continuing the curve of the lateral margin of the cephalic

shield.
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Thorax of fourteen segments ; axis narrower than the pleura ;

well raised. The pleural grooves reach to the end of the pleura.

Surface not granulate.

Pygidium short, narrow ; very indistinctly separated from the

thorax. Axis tapering uniformly backward from the thoracic

portion of the axis. Margin smooth and semicircular, but the

margin is notched by faint grooves.

Dimensions.
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the size of the genal spines and the shape of the glabella ; but the

glabella is not granulate, the spines are less outwardly directed,

and there is no dorsal spine as in one sex of C. howningensis.

There is moreover no trace of the anterior furrow which, as

Etheridge and Mitchell suggest, render the New South Wales

form a possible ally of Phaetonides.

Among European trilobites the nearest species is C. burmeisterp-

or C. halli{- both of which come fi'om the lower part of the

Silurian (syn. Upper Silurian); amongst other specific differences

C. halli has 17 thoracic segments and 4 ridges on the pygidium
;

and C. hurmeisteri has 8 ridges on the pygidium and from 1 1 to

15 thoracic segments and no azygous cephalic spine.

The precise age of C. spryi^ must be left for the present some-

what uncertain. Its nearest European allies C. halli and C.

burmeisteri both come from Barrande's stage E or the lower part

of the Silurian {i.e. of the Upper Silurian of the Victorian

Geological Survey). Amongst other fossils found with C. spryi

is the hinder end of a Homalonotus which is almost identical with

H. harriso?ii, M'Coyf there is one slight difference. In If.

harrisofii, according to M'Coy, the sulcus is along the middle line

of the thoracic segments, whereas, in the specimen found by Mr.

Spry, the sulcus is posterior in position. This difference may
possibly be specific ; the South Yarra Hotnalonotus cannot be

satisfactorily determined until the cephalic shield be discovered.

But the occurrence of this H. aff, harrisoni with the C. spryi is

in favour of the South Yarra beds being low in the Silurian

system, for INI 'Coy originally assigned the former species to the

Llandovery series.

On the other hand a somewhat later date for this horizon is

suggested by the occurrence of Hapalocrinus vicioriae, Bath., with

the C. spryi ; for according to Bather,* Hapalocrijius ranges from

the Middle Silurian to the Lower Devonian.

1 Barrande. Systeme Silurien du Centre de la Boheme, p. 484, pi. xviii., fig. 61-71 and

1846. Not. pr^l. p. 59.

2 Barrande. Systeme .Silurien du Centre de la Bohtme, pt. i. (1S52), p. 483, pi. xviii., fiy.

35-37.

3 M'Coy. Prod. Pal. Vict. Dee. iii. (1876), p. 19, pi. xxiii., fig. 11.

4 Bather. Geol. JIag., Dec. iv., vol. ix. (1S97), p. 345.
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DESCRIPTION OF PLATE XXTI.

1. A specimen with imperfect ceplialon. x 2 dia. From near

the Botanical Gardens, S. Yarra. (Presented to the

University Collection by Mr. F. P. Spry).

2. Ceplialon of anotlier specimen from the same locality. x 2

dia. (Spry Coll.)
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Art. XII.

—

Further Descri2')tions of the Tertiary Polyzoa

of Victoria.—Part V.

By C. M. MAPLESTONE.

(With Plates XXIII., XXIV.)

[Eead November, 8th 1900.]

Cellapia grandis, n. sp. (PL XXIIL, Fig. 1).

Zoarium compressed, ligulate, zooecia on each face. Zooecia

quadrangular, diamond shaped ; angles occasionally rounded

;

margins raised ; surface minutely granular, much depressed.

Thyrostome arched above, slightly incurved below ; a small

denticle at each side of lower lip. Avicularia situated at the

distal end of zooecia ; opening semicircular.

Locality.—Cape Otway (J. Dennant).

This is a very large species. I have two specimens, both

imperfect at the ends, that from which the figure of the zooecia

is drawn is half-an-inch long and one-eighth wide, both ends

being broken ; the other one is a quarter-of-an-inch long and

three-sixteenths wide. There is a row of zooecia on the edge of

the zoarium, in which respect it differs from the other flat

species {C. angnsiiloba, C. acutimarginata and C. biseriatd). The

specimens are not very well preserved, only one of the zooecia

showed the denticles inside the lower margin of the thyrostome

(Fig. \d).

Cellaria contigua, McG., var. copioensis, nov. (PI. XXIIL,
Fig. 2).

Zoarium cylindrical. Zooecia elongated, hexagonal, upper

and lower extremities broad ; arranged quincuncially, surface

depressed ; margins very narrow and thin. Thyrostome lofty,

with a thin raised margin ; lower lip incurved, with an internal

denticle on each side. Avicularia vicarious, of the same size as
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the zooecia, pointed at the distal end and slightly encroaching

on the zooecium above ; the two upper margins incurved,

mandible pointing upwards.

Locality.—Qov'w Bay (T. S. Hall).

The zooecia are very like those of the typical C. conligua, but

the avicularia are different ; they are more like those of

C. de/ifianti; they are as large as, and take the place of, a

zooecium ; they are upright, or parallel to the axis of the

zoarium, whereas those of the type are only about half the

length of a zooecium and are always slanting either to the right

or left, being placed between the sloping sides of the zooecia.

Fig. 2 shows the avicularia somewhat in side view ; this portion

of the zoarium was chosen for illustration as there were three

zooecia it it which had the thyrostomes perfect ; in most of them

the thyrostome is either imperfect or obscured by the matrix.

Fig. 2a shows the front view of another avicularium.

This may be a new species but I prefer at present to treat it

as a variety of C. co/itigua.

Melicerita elliptica, n. sp. (PI. XXIII., Fig. 3).

Zoarium compressed, ligulate, zooecia on both faces. Zooecia

elongated, hexagonal, with upper and lower margins transverse
;

occasionally they are pointed distally and are then five-sided
;

Surface granulated, margins raised. Thyrostome elliptical.

Avicularia cucullate, situated on the proximal part of the

zooecia.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

I have several specimens, but the one from which the figure

is taken is the only one which shows avicularia ; they are

situated in an uncommon position, being on the surface of the

zooecium and not vicarious. As the thyrostome differs from

those of the Cellariae in being elliptical and having no internal

denticles and as it is similar to that of Melicerita diibia, Busk

(C.P. XXX., p. 97, pi. xxxiii., fig. 10), I provisionally place it in

the same genus.

Cellaria gigantea, n. sp. (PI. XXIIL, Fig. 4).

Zoarium large, cylindrical. Zooecia very large, irregularly

hexagonal, margins raised ; distal margin arched, lateral margins



Tertiary Polyzoa of Victoria. 185

almost in a continuous cui've, angle only just perceptible

;

surface sunken and granular. Thyrostome arched above, nearly

straight below ; mai-gins raised, a broad narrow plate inside

lower margin, and a thick broad process depending from the

inside of the upper margin.

Locality.—Mitchell River (J. Dennant).

This I place in Cella?ia on account of the plates projecting

internally from the upper and lower margins of the thyrostome
;

had not these been present I would have placed it in Macropora.

One specimen shows that it probably branched dichotomously.

Membranipopa bell is, n. sjd. (PI. XXIII., Fig. 5).

Zoarium encrusting. Zooecia oval, with narrow raised margins,

upper margin incurved; several (6'10) irregular, more or less

branched spines on upper margin. A large capitate avicularium

on one side of the zooecia with a large boat-shaped base, or cell,

which bears upon the outer sui'face tubercles and spines.

Locality.—Lower beds. Muddy Creek (J. Dennant).

This species resembles M. interi/iedia (Kirkpatrick), as the

avicularia are covered with tubercles, but the shape of the

zooecium is different, the upper margin being incurved, the

number of spines on the upper margin is greater, being from

6 to 10 instead of 2 ; the avicularia are difterent, being directed

upwards, bearing short spines as well as tubercles, and not having

a branching spine growing out of the lower portion.

Membranipora globulosa, n. sp. (PI. XXIII., Fig. 6).

Zoarium encrusting. Zooecia irregularly oval, with narrow

raised margins. Two spines on the distal end with a branching

spine on one side directed downwards over the aperture Avicu-

laria opening upwards, with a branching spine directed upwards

from the surface, margins of mandibular chamber raised, outside

smooth. Ooecia globose, wider than high, covered with small

tubercles.

Locality.—Lower beds. Muddy Creek (J. Dennant).

This is very near M. intermedia, but the avicularia face

upwards and the outside is smooth.
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Membranipopa padicifera, Hincks, sp. (PI. XXIIL,

Fig. 7).

I give a figure of a specimen of this species as it bears an.

ooecium, which is not mentioned by Dr. MacGillivray in his

monograph, and also for comparison with the figures of A/, bellis

and M. globiilosa.

Locality.—Balcombe Bay, Mornington (T. S. Hall).

These last three species and Al. mtermedia are closely allied,

but they appear to me to be specifically distinct.

Membranipora aviculifera, n. sp. (PI. XXIIL, Fig. 8).

Zoarium encrusting. Zooecia oval ; opesia oval, occupying

nearly two-thirds of area, narrow raised margins. Four spines on

distal border; proximal part depressed. Ooecium galeate, much

raised, with a subtriangular smooth depressed area in front,

bordered by two narrow ridges with a narrow depressed space

between them ; surmounted by 1'3 (?) avicularia.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

This species, although the zooecia are not quite perfectly

preserved, is very distinct by reason of the ooecia being

surmounted by avicularia, which is a very uncommon occurrence.

There are three ooecia in the specimen figured (the only one

found), and they vary. The one on the left hand, at the top, has

apparently three avicularia, or, as the mandibular cavities are

not visible, they may be only blunt spines. The one on the

right hand has apparently two, although these may be, for the

same reason as in the other, merely spines, the depressed area

between the ridges on the front is triangular. Upon the third

one (on the right side nearer the bottom) there is a subcapitate

avicularium on a short stem with a triangular mandibular area.

The zooecium on the extreme left hand, at the top of the figure,

is the only one in which the opesia and margin appear to be

perfect; in addition to tlie four spines it bears a thick blunt one

protruding from below the distal margin, which appears to be

free, it probably was the last zooecium formed. Below the opesia

in most of them is a hemispherical cavity, which I think possibly

may be the basal wall of an ooecium, the ooecium itself being

broken ofi".
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Membranipopa longipes, n. sp. (PI. XXIIL, Fig. 9).

Zoarium encrusting. Zooecia quincuncial, racquet-shaped,

with very long narrow pi'oximal part, surface finely granulated,

margins raised, smooth. Opesia subtriangular or sub-quadrate,

the lower margin descends rather abruptly, and there is a short

broad extension downwards into the cavity of the zooecium. A
small oval avicularium with broad mandible at the base of the

zooecia.

Z(9^a////f^.-— Mornington (T. S. Hall) ; Aire Coastal Beds

(Messrs. Hall and Pritchard).

The specimen figured is a single one from Mornington. 1

afterwards found several specimens in the Aire Coastal Beds

deposit. It bears a resemblance to M. cochleare (McG.), but is

distinguished therefrom by the very long narrow proximal

portion, its smooth margins, and by the presence of the avicu-

laria, these vary somewhat in shape ; there are three in the

specimen, one is quite oval, one is chlithridiate, and the other has

a small projection or denticle on each side. The edge broken

away on the right hand side shows that there are 4 " communi-

cation pores " on the lateral walls of the zooecia.

Membranipora regularis, n. sp. (PI. XXIV., Fig. 10).

Zoarium cylindrical. Zooecia elongated hexagonal, quincun-

cially arranged, about six in lateral series ; margins raised,

smooth ; area sloping downwards, granular ; opesia oval, small,

depressed, situated near the distal end.

Localities.—MXicheW River (J. Dennant) ; Aire Coastal Beds

(Messrs. Hall and Pritchard).

There were a few not very well preserved specimens in the

Mitchell River deposit, but it is very plentiful in the Aire

Coastal Beds deposit, and in a very perfect state of preservation.

The zooecia are remarkable for being very regular in shape. The

zoarium occasionally breaks up longitudinally, with two or three

zooecia in single series, the sides and back are thus exposed, and

show four " counnunication pores " on the lateral walls ; the cross

section is triangular, and on the internal angle are the curious

processes shown in figure " a" which look like small chambers,

two (or a double one) on the distal and one on the proximal half.
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Membranipor'a popcellana, n. sp. (PI. XXIV., Fig. 11).

Zoarium unilaminate, but folded. Zooecia indistinct ; opesia

oval and circular, with narrow raised smooth margins ; surface

smooth porcellaneous. Avicularia hour-glass shaped, vicarious.

Zoca/i^y.—Clihon Bank, Muddy Creek (T. S. Hall).

This is a very distinct form. The zoarium is unilaminate,

apparently cylindrical, but it is coiled round an imaginary axis

;

the opesia of the inner coil can be seen through those of the outer

one. The zooecia are undefined, and the opesia occupy almost

the whole of the area. The avicularia are hour-glass shaped and

vicarious.

Amphiblestpum planulatum, n. sp. (PI. XXIV., Fig. 12).

Zoarium bilaminate, ligulate. Zooecia elongated, distal portion

oval, proximal quadrangular, with a narrow raised border ; opesia

oval, with finely granulated raised margins. Avicularia, two

below opesia, one above, occasionally one or two others on the

quadrangular area. Ooecia galeate, with flattened area in front.

Localitv.—Aire Coastal Beds (Messrs. Hall and Pritchard).

This is very plentiful in the deposit, and varies considerably in

the shape of the zooecia, owing to the flat quadrangular area

being in some cases reduced to a very small space.

Amphiblestrum vafiabile, n. sp. (PI. XXIA'., Fig. 13).

Zoarium encrusting. Zooecia irregularly disposed, oval or

pyriform, surface smooth ; opesia oval, occupying nearly two-

thirds of the area, surrounded by a row of about 20 spines. A
small avicularium below, immersed, with oval transverse mandible.

Ooecium (?) irregular in .shape, with an irregular opening.

Locality.—Lower beds. Muddy Creek (J. Dennant).

This species somewhat resembles j\Ieinbranipora geininata,

AVaters, but the extension of the zooecia below the opesia and

the avicularium .show it to be different. I take the irregular cell

with the elongated opening to be an ooecium, as it differs from

the zooecia in the margin being smooth, without any spines, and

it has no avicularium.
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Amphiblestpum sexspinosum, n. sp. (PI. XXIV., Fig. 14).

Zoarium cylindrical. Zooecia quiiicuiicial, four in lateral

series, pyriform, surface finely granulated ; opesia large, oval,

occupying half the length of the zooecia, margin raised, with

three large, blunt spines on each side
;
proximal area narrow,

with slightly elevated margin. Avicularia situated close to

proximal margin of opesia, edges raised, proximal more than

distal, with transverse subspatulate mandible opening upwards.

Ooecium galeate, raised, granular.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

This is very numerous in the deposit, but on only one specimen

(Fig. 14a) was there an ooecium, and the form of the avicularia

are better seen in it than in the other specimen figured.

Amphiblestpum ovatum, n. sp. (PI. XXIV., Fig. 15).

Zoarium cylindrical. Zooecia quincuncial, six in lateral series,

spatulate in shape, surface smooth; ai'ea elliptical, with highly

raised margins ; opesia oval.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

This species is remarkable for the very regular elliptical area

and smooth porcellaneous surface.

Amphiblestpum monilifepum, n. sp. (PL XXIV., Fig. 16).

Zoarium encrusting. Zooecia elongated, oval; surface granular;

opesia occupying three-fourths of area, oval, with I'ather rugose

raised margins bearing about fifteen blunt sjiines which are

connected with each other by a narrow raised ridge that expands

and surrounds the base of each spine. Avicularia vicarious,

nearly as large as a zooecium, with long, acute, slightly curved

mandible.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

The large vicarious avicularia and the connecting ridge between

the spines are very distinctive.

Amphiblestpum nitidum, n. sp. (PI. XXIV., Fig. 17).

Zoarium cylindrical. Zooecia oval, quincuncially arranged,

six or eight in lateral series : opesia oval or subtriangular, with



190 Proceedmgs of the Royal Society of Victoria.

raised margins, sloping inwards. Ooecia galeate, sniootli, with

slight radiating lines on the face.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

The ooecium on the right hand lower part of the figure shows

a separate aperture ; in the others this part has broken away.

DESCRIPTION OF PLATES XXIII. and XXIV.

Fig. 1. Cellaria grandis.

,, 2. Cellaria contigua (var. corioensis).

,, 3. Melicerita elliptica

,, 4. Cellaria gigantea.

,, 5. Membranipora bellis.

,, 6. Membranipora globulosa.

,, 7. IMembranipora radicifera.

,, 8. Membranipora aviculifera.

,, 9. Membranipora longipes.

,, 10. Membranipora regularis ("rt," side view).

,, 11. Membranipora porcellana.

,, 12. Amphiblestrum planulatum ("«," ooecium).

,, 13. Amphiblestrum variabile.

,, 14. Amphiblestrum sexspinosum.

,, Wa. Amphiblestrum sexspinosum (with ooecium).

,, 15. Amphiblestrum ovatuin.

,, 16. Amphiblestrum moniliferum.

,,
17. Amphiblestrum nitidum.
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Art. XIII.

—

Australian Aboriginal Stone Itnjdements.

A suggested Classification.

By a. S. KENYON and D. L. STIRLING.

(With Plates XXV-XXXIII).

[Eead -ith October, 1900.]

(Comniiinicated by Professor Baldwin Spencer).

It appears hardly necessary to enlarge on the need for a

classitication of the stone implements of the Australian Aborigi-

nal. All investigators, as well as collectors, have experienced

difficulties through such want. The subject of these stone

implements, and their uses is one to which little attention has

been paid by writers on the Ethnology of the Australian

Aboriginal ; R. Brough Smyth in " The Aborigines of Victoria "

has dealt with the subject in some detail ; but his remarks, being

confined only to descriptions of the implements coming under his

notice, do not include amongst others, any of the vei-y interesting

series of chipped implements of paljeolithic type occurring

commonly in Victoria. In general, authors, save for cursory

remarks as to use of other stone implements, have confined their

attention to the ground cutting edged implements, generally

known as " Blackfellow's axes or tomahawks." These tools are

so easily recognisable that they are readily picked up by others

than collectors, and are to be found in number in all collections.

Other stone implements, even when so distinctive in shape as

grinding mills or sharpening stones, are not so easily recognised

by the non-collector, and they are contained in few collections.

The less distinctive implements have not been described, and

when occurring in collections, are frequently wrongly labelled. A
further reason for the undue preponderance of axes or toma-

hawks in collections is that they are found scattered over the

whole country, while almost all the other implements are found

at the sites of camps only, being chiefly used in domestic

operations.

2
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Mr. Smyth^ divided the stone implements used by the natives

into eleven groups, which were :

—

a. Hatchets.

/;. Knives.

c. Adzes.

d. Chips of basalt for jagged spears.

e. Chips of basalt for cutting and scraping skins of

animals, etc.

f. Stones for pounding roots, seeds, etc.

g. Stones for shai^pening spears and hatchets.

h. Stones for fishing.

i. Stones used by women in making baskets.

j. Stones from which ruddle, etc., are obtained.

k. Sacred stones kept by priests and others.

This arrangement does not include " throwing " or " game "

stones ; and includes, in groupsy and k, ruddle stones, and sacred

stones which are hardly properly classed under the term

implement. If, as it appears was the intention, the groups were

to show all the uses of stone by the aboriginals, building and

fire stones should also have been included.

Mr. R. Etheridge, Junr.,'' commenced a tentative classification

of the ground cutting edged implements; but, unfortunately,

he has not carried out his expressed intention of completing this

work,'^ and it is understood that he has abandoned the project.

The writers, in the course of their work in collecting stone

implements in Victoria, found it imperative to make a classifica-

tion of them, and, with a view to eliciting criticisms or suggestions

for improvement, now submit this classification to members inter-

ested. It is one which they believe will prove of use to the

collector, and serve as a guide to investigators. To some of the

groups are attributed uses cliffeiing from those given by other

writers, and some of them have been hitherto unrecognised and

undescribed.

Unfortunately, the methods of employment of many of the

groups are not known with any degree of certainty
;

particularly

so as regards the stone implements of the aboriginals formerly

1 Aborigines of Victoria, vol. i., p. 35S.

2 Proc. Linn. Soc. N.S.W., vol. vi., pt. 3, 1S91, p. 357.

3 Mem. Geol. Surv. N. S. Wales ; Pal. No. 8, pt. i., p. i., 1890.
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inhabiting South Eastern Australia and Tasinania. The classi-

fication suggested has, therefore, not been entirely based on

methods of use, a system which would appear to be the most

satisfactory ; but is, in some cases, dependent upon the apparent

mode of preparation or manufacture.

The first step in classification has been to group together all

the different implements having distinctive uses. The first group

and the most important is that of cutting implements. Next in

order come the groups of grinding and pounding implements. Of

lesser importance are fishing stones, throwing stones, game

stones and basket stones. A distinct group may be required for

those implements, the use of which is not definitely known and

can hardly at present be conjectured, such as the carrot-shaped

stones from the Darling E-iver District, Victoria, etc.

Ceremonial or sacred stones are not considered to come properly

under the term implements, and, for like reason, building, fire,

and pigment stones are excluded.

The first group of cutting implements, distinguished by C,
separate easily into two divisions—A. those having the cutting

edge produced by flaking or chipping ; B., those having the

cutting edge produced by grinding and polishing. The division

C. A., is arranged in seven subdivisions, bearing as titles the names

of the European tools most nearly representing the uses to which

the implements would be put. They are :— I. Axes, II. Rasps,

III. Knives, IV. Adzes, V. Scrapers, VI. Speai'heads, and VII.

Nuclei or Cores. The last is not strictly a proper subdivision ; but

it is necessary for the classification of a collection of flaked or

chipped edged implements. Subdivision C. A. I., flaked or chipped

edge axes, forms two sections, a. those having a chipped edge, and

^. those having a flaked edge. The section C. A. I. d. is not

further subdivided, there being only one class known, which is

the flaked axe, hafted, with a head larger than, but otherwise

closely resembling the hafted knives of Central Australia. The

section C. A. I. a. is subdivided into two classes— 1. those chipped

on one side only of the cutting edge, and 2. those chipped on

both sides. Classes C. A. 1. a. 1. has two sub-classes, a. those

with an acute and /3. those with an obtuse bevel. Neither

of these sub-classes have apparently been hafted, being for hand

use only. The Tasmanian axes belong to the first sub-class,

C. A. I. a. 1. a. 2A



194 Proceedmgs of tli.e Royal Society of Victoina.

The class C. A. I. a. 2, axes chipped on both sides, has also

two sub-classes ; a. those hafted, comprising the West Aust-

ralian examples, and y8. those not hafted. The subdivision C.

A. II., Rasps, includes implements which have a concave cutting

or scraping edge, used for scraping hafts of spears, waddies, etc.,

and is not further divided.

The subdivision C. A., III., knives, separates easily into two

sections, a. those hafted and b. those not hafted. The section

C. A., III., a. has two classes: 1. single flake, and 2. multiple flake.

The class C. A., III., a. 1., forms two sub-classe.s, a. chipped and

IB. flaked. These sub-classes comprise the hafted knives of

Central Australia. The class C. A., III., a. 2., multiple flake,

comprises those knives formed by the placing of a number of

small flakes in a setting of gum on a wooden haft ; and is not

further divided.

The Section C. A., III., /'. knives not hafted, is subdivided into

two classes— 1. chipped, and 2 flaked. These classes comprise

the Tasmanian knives and many examples from the mainland.

The subdivision C. A., IV., adzes comprises the very fine

examples from Central Australiii, and the smaller ones from

South Eastern Australia, which were generally hafted, and from

Tasmania, which were not.

The subdivision C. A., V., scrapers includes a large number

of chipped-edged implements, which do not come under the

headings of axes or knives ; but which, in their limits,

approach both of those sub-divisions. Their use is undoubtedly

for scraping wooden implements, skins, etc. The sub-division C.

A., VI., spearheads, forms to sections a. single flake and b. multiple

flake. Tlie Section 0. A., VI., a. is subdivided into three classes

— 1. chipped, 2. flaked and 3. serrated. Classes 1. and 2. resemble

(me another ; but are sufliciently distinct to justify their

separation. Class 3. comprises the finest examples of Australian

chipping work and, in the form of glass spearheads, are well

known.

Section C. A., VI, i>. multiple flake, resemble the class, 0. A.,

Ill, a. 2. multiple flake knives ; but are set in 1, 2, 3 or 4 rows

on the spearhead.

The subdivision C. A. VII., as already mentioned, is for

purposes of classification of collections only.
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The division C. B., cutting implements with edge produced by

grinding or polishing, includes four subdivisions :—I. Axes ; II.

Wedges ; III. Knives or Scrapers, and IV. Blanks. The last class

axes, etc., in the rough, is .simply for collection classification.

As before, the nomenclature, as nearly as possible, gives tiie

uses of these implements as compared with European tools.

The subdivision C. B. I. axes, forms two sections : a. those

grooved for hafting, and /?. those not grooved for hafting. This

separation, though convenient, is not altogether satisfactory, as

the title "not grooved for hafting" may imply that these axes

were generally hafted. As a matter of fact, it may be agreed

that the majority were never used with a haft while tho.se hafted

were also frecjuently used in the hand without the haft. The

section C. B. I. a. is not further subdivided. The examples at

present available are not numerous; it will, however, probably

be found necessary to make further subdivisions here.

The section C. B. I. i>. is divided into six classes: 1. oblona:

ovate; 2. ovate; 3. deltoid; 4. gad-shaped; 5. adze-shaped; and

6. cone-shaped. The classification is based generally on the

.shape of the bodies. Class C. B. I. If. 1. is divided into four sub-

classes, depending upon the nature of the cutting edge.

a. straight edge
; /3. circular edge

; y. parabolic cutting edge

;

and S. with the edge not in, but inclined to, the plane of the

major axis of the cross section of the body. Sub-class C. B. I. ^.

1. y. occurs frequently in the Goulburn Valley, Victoria, and C.

B. I. ^. 1. S. connnonly in the Western District of Victoria; they

appear to merit separate classification. The class C. B. 1. />. 1.

comprises over 80 per cent, of the examples known to the

writers and the sub-class (3., circular cutting edge, forms 90 per

cent of that class.

Class C. B. I. /'. 2., ovate, is not the same as proposed by Mr.

Etheridge,^ jutlging from the examples figured. His class is

included by the writers in the "oblong-ovate" C. E. I. /?. 1. The
axes now included in the ovate class are distinctly ovate both in

plan and in cross section. They may possibly be referable to the

subdivision, wedges ; but the absence of grooves and flattened

butt end.s, and the excellence of the cutting edges place them
preferably in the subdivision " axes."

1 Proc. Linn. Soc, vol. vi., pt. 3, 1891, p. 358.
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The class C. B. I. /'. 3., deltoid, is the same as that of Mr.

Etheridge. The type examples of this class come from N.W.

Australia, examples from other parts being apparently acci-

dental, and due, probably, to shape of the pebble used.

Class C. B. I. /?. 4., gad-shaped, is very distinct ; it is divided

into two sub-classes, a. cylindrical, and /3. flattened body.

The examples of sub-class a. are all, as far as known, from the

Goulburn Valley, Victoi'ia ; the sub-class /3. occur numerously in

Gippsland, New South Wales and Queensland.

Class C. B. I. /'. 5., adze-shaped, would appear to be doubtful,,

were it not for the very distinct specimens illustrated by Mr,

Etheridge, and for one example in the National Museum,

Melbourne. They resemble strongly South Sea implements, and

show more specialization than any others described.

Class C. B. I. d. 6., cone-shaped, is very definite, the only

examples known to the writers coming from the Goulburn

Valley, Victoria.

Subdivision C. B. 2., wedges, comprises implements of axe-

shape, and of large size. They are generally of inferior stone, and

do not have well polished cutting edges. Almost all the examples

known are grooved for hafts or holding-withies. The different

styles of grooving cause them to be divided into four sections :

—

a. With a single transverse groove (the common type) ; d. double

transverse groove (rare) ; c. with a longitudinal groove extending

from the transverse groove around the butt, evidently intended

for firmer attachment of the haft ; and d. without a groove.

Subdivision C. B. III., knives or scrapers, comprises the small

axe-shaped implements, often called " toy tomahawks." Their

use is for carving and particulai'ly for scraping and dressing skins

for rugs. Although they have distinctive variations in shape and

method of preparation, they do not occur in sufficient number

to warrant further suVjdivision.

The second group, grinding implements, distinguished l)y Gp.,

is separated into two divisions. A. Kerns or mills, for grinding

foodstuffs and pigments, and B. Grinding stones, for fashioning

and sharpening other implements.

The division Gp. A. forms six subdivisions:— I. Nether stones

with husking hole on the lower .side, and a spherical hollow ; IL
Nether stones without the liusking hole, and with a sjoherical
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hollow ; III. Nether stones without the husking hole, and having

a plane surface ; IV. Nether stones without the husking hole, and

with an oval hollow ; V. Nether stones, generally circular, and

probably used occasionally as upper stones, and also for pounding

fibre ; VI. Upper stones, divided into three sections, a. Spheroidal,

used with subdivisions I. and II.; b. Pestle-shaped, belonging to

subdivision II.; and c. Muller shaped, belonging to subdivisions

III. and IV.

The division Gp. B., has three subdivisions :— I. Grrinding

stones for putting cutting edges on blanks and for sharpening

axes. II. For whetting or sharpening the edge of axes in use,

and III. Rasps for dressing hafts of spears, waddies, etc.

The group. Pounding Implements, distinguished by the letter

P. has four subdivisions :—A. Hammers of various sizes from

quarrying hammers used with two hands, down to small ones for

flaking blank axes or striking chips from nuclei. B. Chipping

hammers for secondary chipping of knives, adzes, etc. 0. Poun-

ders for separation of fibre, and D. Anvil stones, the use of which

is not definitely known, but which occur in great number in some

localities. The reUiaining groups are sufficiently explained by

their titles.

The whole classification is set forth in the attached table.

EXPLANATION OF PLATES XXV.-XXXIIL

Plate XXV.

Fig. 1.—C. A. I. a. 1. a. Axe, chipped one side only to an

acute bevel :

—

a. edge view ; /;. side view. Limestone.

Barwon Heads, Vic. Scale, one-half.

Fig. 2.—C. A. I. a. 1. /?. Axe, chipped one side only to an

oV)tuse level :

—

a. edge view ; b. side view. Meta-

morphic. Essendon, Vic. Scale, one-half.

Fig. 3.—C. A. I. a. 2. p. Axe, chipped both sides. a. edge

view ; b. side view. Quartzite. Barwon Heads,

Vic. Scale, one-half.
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Plate XXVI.

Fig. 1.— C. A. II. Rasp, for boomerangs and spear-hafts.

Lake Lonsdale, Vic. Metamorphic. Scale, one-half.

Pig. 2.—C. A. III. a. I. (3. Hafted single flake Knife. Cen-

tral Australia. Quartzite. Scale, one-half.

Pig. 3.—C. A. IIL a. 2. Hafted multiple flake Knife. Quartz

chips. Western Australia. Scale, one-half.

Pig. 4.— C. A. Y. Scraper. Metamorphic. Lake Lonsdale,

Victoria. Scale, one-half.

Pig. 5.—C. A. V. Scraper. Flint. Belfast, Vic. Scale, one-

half.

Fig. 6.—C. A. V. Scraper. Chert. Huon R., Tas. Scale,

one-half.

Plate XXVIL

Pig. L— C. A. III. /a 2. Flaked Knife, not hafted. Lome,

Vic. Flint. Scale, three-quarters.

Fig. 2.— C. A. III. d. 2. Flaked Knife, not hafted. Huon R.,

Tas. Quartzite. Scale, three-quarters.

Pig. 3.— C. A. III. /?. 2. Flaked Knife, not hafted. Gisborne,

Vic. Quartzite. Scale, three-quarters.

Pig. 4.—C. A. III. />. 2. Flaked Knife, not hafted. St. Kilda,

Vic. Quartzite. Scale, three-quarters.

Fig. 5.—C. A. III. d. I. Chipped Knife, not hafted. Lake

Narraport, Vic. Flint. Scale, three-quarters.

Fig. 6.—C. A. III. /k 1. Chipped Knife, not hafted. St.

Kilda, Vic. Quartzite. Scale, three-quarters.

Fig. 7.—C. A. IV. Adze. Werribee, Vic. Quartzite. Scale,

th)-ee-quarters.

Pig. 8.—C. A. IV. Adze. Panyyabyr, Vic. Flint. Scale,

tliree-quarters.

Fig. 9.— C. A. IV. Adze. Barvvon Heads, A^ic. Dense

Basalt. Scale, three-quarters

Fig. 10.— C. A. III. />. 1. Chipped Knife, not hafted. Huon

Pv,., Tas. Chert. Scale, three-quarters.

Fig. 11.— C. A. III. />. 1. Chipped Knife, not liafted. Lake

Lonsdale, Vic. Quartzite. Scale, three-quarters.
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Fig. 12.—C. A. IV. Adze. D'Entrecasteaux R., Tas.

Quartzite. Scale, three-quarters.

Plate XXVIII.

Fig. 1.—C. B. I. A 1. a. Oblong-ovate Axe, straight cutting

edge. jMetamorphic. Tibbooburra, X.S.W. Scale,

one-half.

Fig. 2.—C. B. I. d. 1. /3. Oblong-ovate Axe, circular cutting

edge. Diorite :

—

a. side view ; d. edge view. Cossack,

W.A. Scale, one-half.

Fig. 3.—C. B. I. ^. 1. y. Oblong-ovate Axe, parabolic cutting

edge. Felsite : —a. side view ; /^. edge view. Charlton,

Vic. Scale, one-half.

Fig. 4.—C. B. I. d. 1. 8. Oblong-ovate Axe, with cutting edge

inclined to plane of major axis. Metamorphic :

—

a.

side view ; ^. edge view. Horsham, Vic. Scale,

one-half.

Plate XXIX.

Fig. 1.—C. B. I. />. 2. Ovate Axe. Basalt:— «. side view ; ^

edge view. Hamilton, Vic. Scale, one-half.

Fig. 2.—C. B. I. /?. 4. /3. Gad-shaped Axe, with flattened body.

Porphyry :

—

a. side view ; ^. edge view. Tambo R.

Vic. Scale, one-half.

Plate, XXX.

Fig. 1.—C. B. I. ^. 3. Deltoid Axe. Diorite :

—

a. side view ; ^.

edge view. Kimberley, W.A. Scale, one-half.

Fig. 2.— C. B. I. d. 4. a. Cylindrical gad-shaped Axe. Meta-

morphic :

—

a. side view ; ^. edge view. Elmore, Vic.

Scale, one-half.

Fig. 3.— C. B. I. />. 6. Cone-shaped Axe. Metamorphic :

—

a.

side view ; d. edge view. Rushworth, Vic. Scale,

one-half.

Fig. 4.—C. B. III. Scraper. Metamorphic. Tooleybuc,

N.S.W. Scale, one-half.
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Fig. 5.—C. B. III. Scraper. Metamorphic. Rushworth, Vic.

Scale one-half.

Fig. 6.—C. B. III. Knife. Metamorphic. Rushworth, Vic.

Scale, one-half.

Plate XXXT.

Fig. 1.—C. B. II. a. Wedge, with transverse groove. Basalt.

a. side view ; b. edge view. Hamilton, Vic. Scale,

one-half.

Fig. 2.—C. B. II. /'. Wedge, with double transverse groove.

Hamilton, Vic. Scale, one-half.

Plate XXXII.

Fig. 1.—C. B. II. c. Wedge, with transverse and semi-longi-

tudinal groove. Diabase :

—

a. side view ; b. edge

view. Rushworth, Vic. Scale, one-half.

Fig. 2.—C. B. II. d. Wedge, not grooved. Basalt. Lake

Lonsdale, Vic. Scale, one-half.

Plate XXXIIL

Fig. 1.—C. B. II. d. Edge view of Wedge. Fig. 2. Plate

XXXIL
Fig. 2.—C. B. II. b. Edge view of Wedge. Fig. 2. Plate

XXXI.
Fig. 3.— C. A. VI. a. \. Spearhead, single flake with chipped

edge. Quartzite. Northern Territory. Scale, one-

half.

Fig. 4.—C. A. VI. a. 3. Spearhead, serrated. Glass. Cossack,

W.A. Scale, one-half.

Fig. 5.—C. A. VI. a. 3. Spearhead, serrated. Quartzite.

Central Australia. Scale, one-half.

Fig. 6.—C. A. VI. a. 3. Spearhead, serrated. Glass. Kini-

berley, W.A. Scale, one-half.

Fig. 7.—CA. VI. a. 3. Spearhead, serrated. Chalcedony.

Cossack, W.A. Scale, one-half

Fig. 8.—C. A. VI. a. 3. Spearhead, serrated. Glass. Kim-

berley, W.A. Scale, one-half.
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Art. XIV.

—

On a neiu name "Vittaticella," for the Poly-

zoan genus Calojjorella, McG.

By C. M. MAPLESTONE.

[Bead 13th December, 1900].

A new name is necessary for Dr. MacGillivray's genus Ca/o-

porella (of the family Catenicellidae), as Ulrich had previously

described a genus of Palaeozoic Polyzoa under the name of

Calloporella; the difference in the spelling of these two names

being so slight, two Is in the one and one / in the other, and the

derivation and pronunciation of the words being the same they

are practically the same word, so that I consider Dr. MacGilliv-

ray's name cannot stand.

Calloporella was described by Ulrich in 1882, in a paper on

the American Palaeozoic Bryozoa, published in the Journal of

the Cincinnati (Ohio, U.S.A.) Society of Natural History, Vol.

v., page 154. Dr. MacGillivray's genus was not described until

1895, and I propose the name " Vittatkella" for it, as the genus

was founded for the reception of those forms of the original

genus '^Catenicella" which Busk separated as ^'Vitfatae" in

contradistinction to the " Fenestratae " and " Carinatae " divi-

sions of the genus.

I am indebted to Mr. J. M. Nickles of Cincinnati, Ohio,

U.S.A., for giving me information which enabled me to trace

Ulrich's genus.

The following are the species affected by the change of

name. :

—

Yittaticella hannafordi (McG. sp.)

Caloporella hannafordi, McG., T.R.S.V., vol. iv., 1895,

p. 19.

Catenicella hannafordi, McG., P.Z.V., 24.

Vittaticella insignis (McG. sp.)

Caloporella insignis, McG., T.R.S.Y., vol. iv., p. 18.

Vittaticella praetenuis (McG. sp.)

Caloporella praetenuis, McG., T.R.S.V., vol. iv., p. 20.
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Vittaticella sacculata (Busk sp.)

Caloporella sacculata, Bk., T.Ri.S.Y., vol. iv., p. 20.

Catenicella sacculata, Bk., C.P., pt. i., p. 12.

Vittaticella speciosa (McG. sp.)

Caloporella speciosa, McG., T.R.S.Y., vol. iv., p. 19.

Vittaticella teres (McG. sp.)

Caloporella teres, McG., T.R.S.V., vol. iv., p. 19.

Vittaticella corclata (Map. sp.)

Caloporella cordata. Map., T.R.S.V., vol. xi., 1898, pt.

i., p. 17.

Vittaticella dendrina (Map. sp.)

Caloporella dendrina. Map., T.R.S.V., vol. xi., pt. i.,

p. 17.

Vittaticella enormis (i\Iap. sp.)

Caloporella enormis, Map., T.R.S.V., vol. xi., pt. i., p.

18.

Vittaticella grandis (Map. sp.)

Caloporella grandis. Map., T.R.S.V., vol. xi., pt. i., p.

16.

Vittaticella maculata (Map. sp.)

Caloporella maculata. Map., T.R.S.V., vol. xi., pt. i., p.

17.

Vattaticella rostrata (Map. sp.)

Calojiorella rostrata. Map., T.R.S.V., vol. xi., pt. i., p.

18.

The above are all found fossil in the Victorian Tertiary

formations. V. hatmafordi is also a recent Australian species.

The following recent species of Catenicellae " Vittatae

"

enumerated in Dr. MacGillivray's " Catalogue of the Marine

Polyzoa of Victoria," published in the transactions of this

Society for 1886, are also affected by the change of name :

—

Vittaticella formosa (Busk sp.)

Catenicella formosa, Busk, B.M.C., pt. i., p. 9.

Vittaticella perforata (Busk sp.)

Catenicella perforata, Busk, B.M.C., pt. i., p. 10.

Vittaticella gracilenta (McG. sp.)

Catenicella gracilenta, McG., T.R.S.V., Nov., 1884.

Vittaticella cornuta (Busk sp.)

Catenicella cornuta, Busk, B.M.C., pt. i., p. 11.
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Vittaticella ringens (Busk sp.)

Catenicella ringens, Busk, B.M.C., pt. i., p. 10.

Yittaticella elegans (Busk sp.)

Catenicella elegans. Busk, B.M.C., pt. i., p. 10.

Vittaticella dawsoni (Wyv. Thomson sp.)

Catenicella dawsoni, Wyv. Thomson, Dub. Nat. Hist.

Rev., 1858.

Vittaticella buskii (Wyv. Thomson sp.)

Catenicella buskii, VV^yv. Thomson, Dub. Nat. Hist.

Rev. 1858.

Vittaticella venusta (McG. sp.)

Catenicella venusta, McG., T.R.S.V., March, 1886.

Vittaticella fusca (McG. sp.)

Catenicella fusca, McG., P.Z.V., 90.

Vittaticella ci'ystallina (Wyv. Thomson sp.)

Catenicella crystallina, Wyv. Thomson, Dub. Nat. Hist.

Rev. 1858.

Vittaticella utriculus (McG. sp.)

Catenicella utriculus, McG., P Z.V., 89.

Vittaticella unibonata (Busk sp.)

Catenicella umbonata, Busk, B.MC, pt. i., p. 11.

Vittaticella delicatula (J. B. Wilson sp.)

Catenicella delicatula (J. B. W. sp.). Catalogue, p. 12.

Catenicellopsis delicatula (J. B. W. sp.), McG., P.Z.V.,

107.

Catenicellopsis delicatula, J. B. Wilson, Tr. Mic. Soc.

Vic, 1880.



Art. XV.

—

Further Descriptions of the Tertiary Polyzoa

of Victoria.—Part VI.

Bv C. M. MAPLESTONE.

(With Plates XXXIV. and XXXV.).

[Eead 13th December, 1900].

Membranipora ligulata, n. sp. (PI. XXXIV., Fig. 1).

Zoarium erect, bilaminate, branching. Zooecia undefined,

margins only indicated occasionally by a slight longitudinal

furrow. Opesia oval, margins finely striated, raised above the

sui"face of the zooecia. Small oval, raised avicularia, with

triangular mandibular areas, scattered between the zooecia.

Large vicarious avicularia on margins of zoaria, with a bar

;

mandible triangular, acute, pointing upwards ; occasionally the

bar is present with a semicircular cavity below, but more often

the bar is broken away, making the opening appear pear-shaped

(inverted).

Locality.—Aire Coastal Beds (JVlessrs. Hall and Pritchard).

This miglit be mistaken for Hiantopora liversidgei, on account

of the large vicarious avicularia on the margin of the zoaria

being somewhat similar in shape and position to those of that

species, but I consider it quite distinct. The zooecia are very

much smaller (less than half the size), and the opesia are

elongated oval, not semicircular (occasionally there is a mucro

projecting from the side of the opesia). An examination of

broken specimens shows that the dorsal surfaces of these two

species are quite different. In //. liversidgei they are more or

less oval ; in tlie species now described they are very long with

square ends and less than half the width of those of H. liversidgei.

It is very numerous in the deposit. In age the zooecia are

more calcifipd and the small avicularia are almost hidden.

Macpopopa cribrilifera, n. sp. (PL XXXIV., Pig. 2),

Zooecia elongated, hexagonal ; margins narrow, raised ; surface

granular with scattered pore-like depressions. Thyrostome
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arched above, slightly incurved below • margins raised ; opercula

calcareous. Ooecia large, oval, ribbed, with a central keel,

sessile on zooecia.

Locality.—-Mitchell River (J. Dennant).

A single specimen. The ooecium is of large size and is unfor-

tunately imperfect, the front being broken away, but it was

evidently cribriform with a central rib. The specimen is note-

worthy, because in three of the zooecia the opercula are preserved

and they are calcareous.

Cribpilina tupgida, n. sp. (PL XXXIY., Fig. 3).

Zoarium encrusting. Zooecia oval, margins undefined ; front

wall thick and porcellaneous, with large pores irregularly disposed

over the surface, the marginal pores incomplete showing as a

series of small arches. Thyrostome opening upwards, lower

margin thick, projecting and curved, upper margin invisible,

apparently continuous with the dorsal wall. Ooecia galeate,

smooth.

Locality.—Aire Coastal Beds (IVIessrs. Hall and Pritchard).

I have found two specimens of this species, one with ooecia

(part of which is figured), the other without. This species is near

C. labiosa, Busk, variety, a fragilis (C.P. xxx., p. 133, pi. xix.,

fig. i), but there is no projecting spout in the front of the thyros-

tome, and the margin of the front wall is different, the shape of

the zooecia being undefined and not distinctly "barrel-shaped"

as described and figured by Busk.

Micpopopa elegans, n. sp. (PI. XXXIV., Fig. 4).

Zoarium encrusting.. Zooecia generally ovate, but often

irregularly quadrate ; margins very much raised and prominent

;

surface depressed but slightly convex, with small scattered pores

;

occasionally a very small opesiule in the upper angles of the

zooecia. Thyrostome semicircular, margin raised. Ooecia

globose, finely granular; a narrow smooth depression, interrupted

in the middle, just above the aperture. Small avicularia above

the thyrostome of infertile zooecia.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

I have several specimens, all growing on Afembranipora lij^'u-

lata. It is near M. coriacea but differs from it. There are no
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" knobs," most of the cells have no opesiules, but in a few there

are indications of a very minute one in the upper angles. It is

also near Af. variperforata. Waters, but the zooecia are much

shorter in proportion to the length and also more irregular in

shape.

Micropora lunipuncta, n. sp. (PI. XXXIY., Fig. 5).

Zoarium encrusting. Zooecia elongated, oval ; margins thick,

raised ; surface slightly convex with small scattered pores ; a

rather large, more or less crescentic opesiule on each side, about

one-third of the length of the cell from the distal end of the

zooecia. Thyrostome semicircular with raised margins and a

small avicularium above.

Locality.—Aire Coastal Beds (Messrs. Hall and Pritchard).

This is closely allied to the last species, but the zooecia are

much larger, of a different shape and they have large crescentic

opesiules ; in the upper angles of some of the zooecia there is also

a minute pore. On the right hand side of the figure will be seen

a very irregularly shaped zooecium.

These two species have given me considerable trouble. I, at

first, assumed that they were pi-obably varieties of M. elongaia,

Hincks sp. as figured by Mr. Waters in A.M.N". H., series 6, vol.

vi., pi. i., fig. 22 (not fig. 21), but he unites his M. variperforata,

with that species, and considers both are the same as that

described by Hincks as Steganoporella elongata. The descriptions

and figures do not seem to warrant this. That figured by Mr.

Waters (alluded to above) and his M. variperjorala, are most

probably the same species, but I do not think either can be

Steganoporella elongata, Hincks (A.M.IST.H., series 5, vol. vi., p.

380, pi. xvi., fig. 4), as Hinck's figure shows very large opesiules,

a depression below, and at some distance from the thyrostome,

and the avicularia point upwards, not downwards. Hincks

placed it in Steganoporella, but Prof. Harmer states^ that there

are never any avicularia in Steganoporella, though they are

present in the allied genus Thalatnoporella, to which genus this

species (S. elongata) should be referred.

1 Q.J.M.S., vol. xxxiiii., X.S., p. 236.
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Micropora carinata, n. sp. (PI. XXXIV., Fig. 6).

Zoarium cylindrical. Zooecia elongated, hexagonal with a

central longitudinal ridge or keel ; surface either granulated or

with scattered pores ; distal end protrudes. Thyrostome raised,

semicircular, with thickened margin.

Locality.—Mitchell River (J. Dennant). This is very plentiful

in the deposit.

Membraniporella decorata, n. sp. (PI. XXXIV., Fig. 7).

Zooecia elongate, irregular in form, with oval raised area

bearing 10 ribs on each side, which are thickened so as to show a

circular convex elevation, and a very small round cavity on the

inner portion of each rib. Thyrostome suborbicular, with a slight

projection on each side. Ooecium elliptical, globose, adnate,

situated obliquely on one side of upper part of the zooecium
;

ooecial aperture broad, arched above, straight below.

Locality.—Mornington (T. S. Hall).

The single small specimen figured is the only one I have found.

The structure of the ribs, and the obliquity of the ooecium show

it to be quite distinct from any other species.

Membraniporella pugosa, n. sp. (PI. XXXIV., Fig. 8).

Zooecia oval, margins undefined ; fx'ont surface with 9-11 thick

rugose ribs. Thyrostome suborbicular, with thick raised margins,

slightly incurved towards the lower part ; operculum calcareous

and apparently hinged to the incurved part of the margin of the

thyrostome. Ooecia elongated, oval Avith a longitudinal very

slightly raised median rib, and a few small scattered perforations;

ooecial aperture arched above with similar, but much more

prominent, incurvations to those of the zooecia.

Locality.—Mitchell River (J. Dennant).

The distinguishing features of this species are the large rugose

ribs, the calcareous opercula apparently hinged at the sides and

the elongated oval ooecia.

Copbulipora ampulla, n. sp. (PI. XXXIV., Fig. 9).

Zooecia oval, front much raised, with large margined pores
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irregularly disposed on the surface ; the sides with a regular

series of upright elongated pores. Thyrostome invisible, the

peristome being very much produced.

Locality.—Mornington (T. S. Hall).

The specimen figured is the only one I have found, it has

particles of pyrites scattered over it. It is a diilicult matter to

place this correctly, but I have provisionally placed it in

Corbulipora, as it appears to me to have an affinity to Corbielipora

ornata, McG.

Micpopopella pugosa, n. sp. (PI. XXXIV, Fig. 10).

Zooecia very flat, undefined but apparently hexagonal, with a

row of elongated pores round the mai'gins ; a few scattei"ed pores

on the surface ; two smaller ones below the thyrostome and below

and between them a deeper pore, appai-ently penetrating to the

zooecial chamber. Thyrostome subtriangular with five spines

round it ; between the marginal pores and the others the surface

is more or less raised into a rugose ridge. An aviculariuni, with

a long triangular mandible pointing upwards and outwards on

each side below the thyrostome.

Locality.—Lower Beds, Muddy Creek (J. Dennant).

The whole surface is very flat, and the margins of the zooecia

are only here and there perceptible. Tlie situation of the five

spines surrounding the upper part of the thyrostome is indicated

by pores, which, in many cases, have broken into the margin,

giving an irregular form to it, but in two cases the perfect form

is preserved.

Leppalia bupjingtoniensis (Waters). PL XXXV., Fig. 11).

This species recorded by Mr. Waters from Aldinga, River

Murray Cliffs, IMount Gambler, and Bairnsdale has not loeen

recorded by Dr. MacGillivray, though I have found it fairly

numerous in the deposits from Mitchell River, near Bairnsdale.

I have also found it in the upper and lower beds Muddy Creek,

Mornington, GriflSn's (Moorabool), Cape Otway, and Aire coastal

beds. I figure a specimen showing ooecia ; they are globose,

very much immersed, with pores on the upper portion ; the aper-

ture is arched above and the lower lip has a broad sinus. The
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infertile zooecia show a denticle on each side giving it somewhat

the appearance of a Schizoporella ; this is not mentioned by Mr.

Waters, nor shown in his figure.

Leppalia costata, n. sp. (PI. XXXV., Fig. 12).

Zooecia elongated, hexagonal with broad very highly raised

margins ; surface depressed and concave, with a few scattered

pores. Thyrostome oval, with a denticle on each side, situated

at the upper extremity of the zooecia and at the junction of the

raised margins, the narrow portion of the ridges of which divide

and surround the thyrostome. Ooecia immersed, with very large

semicircular aperture.

Locality.—Mitchell River (J. Dennant).

This I thought at first to be merely a variety of L. burlingtoji-

iensis, as the chief distinction in those specimens with no ooecia

was that the surface of the zooecia was concave, not convex, and

the marginal ridges were very prominent ; but wiien I found a

specimen with an ooecial aperture it proved to be a different

species. The ooecia appear to be wholly immersed, the aperture

only showing.

Lepralia clavata, n. sp. (PI. XXXV., Fig. 13).

Zoarium cylindrical, clavate. Zooecia diamond shaped

;

margins narrow, raised ; surface convex, smooth. Thyrostome

oval, at the upper extremity of the zooecia and at the junction

of the margins. Ooecia large, globose, subrotund, with two

irregular rows of rather large pores ; aperture broad, arched

above, concave below. Fertile zooecia with a few scattered pores.

Z^^a/Z/j.—Clifton Bank, Muddy Creek (T. S. Hall).

This is evidently closely allied to L. biirlingtonioisis, but the

infertile zooecia have no pores and the ooecia are very much

larger than the zooecia. There is a small cylindrical structure

extruding from the thyrostome of the zooecium immediately

below the fertile zooecium, but what it is I cannot say, it is

evidently a parasitic growth.

Leppalia radiata, n. sp. (PI. XXXY., Fig. 14).

Zoarium incrusting. Zooecia broad, irregularly hexagonal,

distinct, with narrow raised margins ; surface convex, with

3a
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granulated furrows radiating from a small oval avicularium,

which is slightly i-aised and nearly in the centre of the zooecium.

Thyrostome lofty, oval; a denticle on each side below the middle

;

lower lip hollowed.

Localities.—Orphanage Hill, Geelong (T. S. Hall) ; Mitchell

River (J. Dennant).

This has somewhat the appearance of a Schizoporella, but the

denticles at side are of a Lepralian character ; it has not a true

Lepralia quad rati punctata, n. sp. (PI. XXXV., Fig. 15).

Zooecia broadly oval, surrounded by one row (in some cases

two rows) of subquadrate pores ; middle smooth, convex. Thy-

rostome suborbicular, surrounded with 9-10 spines. An avicu-

larium with long mandible pointed upwards on each side of the

thyrostome. Ooecia globose, sub-immersed, smooth, surrounded

by a row of subquadrate pores and two spines on each side of

aperture.

Locality.—CMiton Bank, Muddy Creek (T. S. Hall).

This is a very distinct and beautiful species, the subquadrate

pores are characteristic ; the avicularia show denticles near the

base, which are probably the remains of a bar, or, at any rate, the

points of attachment of the mandible.

Lepralia cribrosa, n. sp. (PI. XXXV., Fig. 16).

Zooecia elongated, convex, with very numerous large pores

scattered over the surface. Thyrostome suborbicular, margin

slightly thickened, lateral denticles small, no spines and no

avicularia.

Locality.—Jimmy's Pt., Reeves River (J. Dennant).

This is a very distinct form, the thyrostome is broader than

high, and the lateral denticles are very small, too small to show

in the figure.

Lepralia calopora, n. sp. (PI. XXXV., Fig. 17).

Zooecia irregularly hexagonal ; margins narrow, raised

;

surface granulated ; a very regular row of rather large pores all
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round the cell, just inside the margin. Thyrostome broadly

elliptical with a denticle on each side near the lower margin,

which is nearly straight. Ooecia globular, partly immersed, with

a few large round depressions on the surface ; ooecial aperture

semicircular with a denticle at each lower angle.

Locality.—Lower Beds, Muddy Creek (J. Dennant).

A single specimen. A very elegant species characterized by

the very regular row of round pores on the margin of the zooecia.

Leppalia airensis, n. sp. (PI. XXXY., Fig. 18).

Zoarium cylindrical. Zooecia oval, margins raised ; surface

convex, granulated. Thyrostome oval, with a denticle on each

side near the lower margin ; margins raised ; a small avicularium

in the lower margin, but entirely outside the thyrostome.

Ooecia globose, granulated.

Locality.—Aire Coastal Beds (Hall and Pritchard).

This is rather difficult to place ; it somewhat resembles a

Porella, but as the small avicularium is entirely outside the

margin of the thyi'ostome, and as it has the denticles character-

istic of Lepralia, I place it in that genus.

Lepralia parti punctata, n. sp. (PI. XXXV., Fig. 19).

Zooecia hexagonal, elongate ; margins narrow, raised ; surface

covered with small round pores, except on an elongated triangular

space below the thyrostome. Thyrostome suborbicular.

Locality.—Mitchell River (J. Dennant).

A single specimen. This is a very elegant species and much
resembles Phylactella poi-osa, McG., but the zooecia are quite flat,

and the th^'rostome has a denticle on each side, and is destitute

of a raised peristome.

Lepralia mamillifera, n. sp. (PL XXXV., Fig. 20).

Zooecia elongated, covered with large globular nodules. Thy-

rostome suboi'bicular, with raised peristome, and on each side

there is an avicularium, with the mandible pointing inwards, on

a highly raised rugose prominence.

Z^^rt/^/j'.—Clifton Bank, Muddy Creek (T. S. Hall).
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A single specimen. The highly raised avicularium projects

over the tliyrostonie so much as to give it the appearance of being

hour-glass shaped, but the true shape can be distinguished, it is

suborbiculai*, slightly broader distally, with a denticle on each

side near the pi^oximal portion.

Ovaticella, nov. gen.

Zooecia ovate, ventricose ; a large perforated area in front.

Tliyrostonie transversely elliptical, opening upwards.

Ovaticeila turbinata, n. sp. (PI. XXXV., Fig. 21).

Zoarium unilaminate. Zooecia oval, much raised, distinct,

arising from a flat surface ; the actual margins or junction of the

zooecia being indistinguishable. In the centre there is a large

cii'cular perforated area, above which are a large and small poie

on each side below the thyrostome. Thyi'ostome transversely

elliptical, at the summit of the zooecia, opening upwards.

Locality,—Mitchell River (J. Dennant).

A single specimen, which is not in very good preservation.

The perforated area has broken away, leaving a large stellate

opening. This area and the shape and aspect of the thyrostome

are very distinctive.

EXPLANATION OF FIGURES.

Plates XXXIY., XXXV.

Fig. 1.—Membranipora ligulata. a. vicarious avicularia.

2.—Macropora cribrilifera.

3.—Cribrilina turgida.

4.—Micropora elegans.

5.—Micropora lunipuncta.

6.—Micropora carinata. a. front view of zooeciuni with

pores.

7.—Membraniporella decorata.

8.—Membraniporella rugosa.

9.—Corbulipora ampulla.
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Fig. 10.—Microporella rugosa.

,,
11.—Lepralia burlingtoniensis.

,,
12.—Lepralia costata.

,,
13.—Lepi'alia clavata.

,,
14.—Lepralia radiata.

,,
1.5.— Lepralia quadratipunctata.

,,
16.—Lepralia cribrosa.

,,
17.—Lepralia calopora.

,,
18.—Lepralia airensis.

,,
19.— Lepralia partipunctata.

,,
20.—Lepralia mamillifera.

21.—OA^aticella turbinata.



Art. XVI.

—

The Petrology of certain Victorian Granites.

By EVELYN G. HOGG, M.A.,

Acting Professor of Mathematics, University of Tasmania.

[Read before the Australasian Association for the Advancement of

Science, Melbourne, 12th January, 1900.]

The principal sources of information with respect to the distri-

bution of granite in Victoria are the essay of Mr. A. R. C. Selwyn,

published in connection with the catalogue of the Victorian

Exhibition of 1866; and the text-book on the Geology and

Physical Geography of Victoria of Mr. R. A. F, Murray, pub-

lished in 1887. Brief macroscopic descriptions of Victorian

granites may be found in the " Catalogue of the Rock and

Mineral specimens in the Technological Museum, Melbourne,"

edited by the late J. Cosmo Newbery.

Up to the present time little attention appears to have been

paid to the petrology of the granites of Victoria. Notes on the

subject are scattered through the writings of Mr. A. W. Howitt,

and an interesting paper on the granite of Cape Woollomai, by

Mr. James {Stirling, Government Geologist, occurs in the Progress

Report of the Mines Department, 1899, vol. x., p. 107.

The author of the present paper has had during the past few

years many ojDportunities of collecting granites in Victoria, and

he has recently received from Mr. A. E. Kitson, F.G.S., of the

Mines Department, through the courtesy of Mr. Stirling, a few

specimens of granitic rocks from some of the more inaccessible

parts of Victoria.

In the following paper the petrological characters of these

granites are briefly described :—The terminology of rocks of

granitic type is a matter of discussion. In the present paper

normal granite is defined as a holocrystalline rock composed of

quartz, biotite and two felspars, the triclinic felspar being sub-

sidiary to the monoclinic. Variation from the normal form may,

among other ways, take place by a change in tlie relative propor-
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tions of monoclinic and triclinic felspars present until a point is

reached in which the triclinic felspar is clearly the dominant one.

To this extreme type there is no difficulty in assigning the term

granitite. Between these limits, however, lies a large range of

rocks in which the I'elative proportions of the felspars may vary

greatly, and it is to be desired that a name existed to apply to

these intermediate rocks. The name which might well liave been

applied to them is granitel ; this term, however, has been secured

for rocks of the aplite type in which mica is either absent or

present only in small quantities. The term " granitel " has not

as yet received any general adoption, and it is worth considering

whether the original signification of the word might not be

changed, and the term in future be applied to rocks of granitic

type in which neither felspar can be said to predominate over

the other. In the present paper, however, I have not adopted

this term, and have preferred to classify the rocks in question on

the old well-established description of a true granite. So long as

the rock is one in which the monoclinic felspar is clearly the

important one the rock is a granite, but when the triclinic felspar

ceases to be subsidiary to the monoclinic felspar I have adopted

the term granitite. In other words, I suggest the extension of

the word "granitite" to include all holocrystalline quartz

—

biotite—rocks in which a monoclinic felspar is not the dominant

one, thus bridging over the gap between the granites and the

rocks formerly styled granitites. To conclude the question of

nomenclature, a normal granite with muscovite added is, adopting

the French term, a granulite ; a normal granite with hornblende

is a syenite, granitite with hornblende is a diorite, while the

somewhat rare case of a granitite with muscovite is called a mus-

covite-granitite.

Examination in the field shows that in a small area rocks of

granitic type may vary greatly in macroscopic appearance even

when no contact or regional metamorphism may have taken

place, and it may therefore happen that to describe fully the

granite of a particular district it would be necessary to prepare a

large number of slides. This course the author has not been able

always to adopt, owing often to the impossibility, in the absence

of recently-worked quarries, of obtaining specimens suitable for

slicing. Even fresh-quarried granites often are so brittle that a
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sufficiently thin slide cannot be obtained without reducing the

rock to a very fragmentary condition. The decomposition which

the felspars have in most cases undergone often makes the exact

determination of the plagioclase felspars quite impossible. So

far as possible specimens typical of the locality under examina-

tion liave been sliced and are described in the following paper.

The extent and boundaries of the gi^anite outcrops are not

given as information on this point, can be more easily and

accurately obtained from the geological maps of Victoria, issued

by the Department of Mines, and only brief reference is made to

the other field relations.

Harcourt.—A granitite showing a white felspar, greenish

quartz and black mica. The twinning planes of the triclinic

felspar are visible to the naked eye. Under the microscope it is

seen that monoclinic and triclinic felspars are fairly equally dis-

tributed through the slide. The triclinic felspar has the more

perfect terminal faces, often shows zonal structure and occurs as

an inclusion iu the monoclinic felspar. Measurements suggest

that the triclinic felspar is oligoclase. The orthoclase felspar

shows Carlsbad twinning and intergrowth with a triclinic felspar,

probably albite. Apatite occurs in slender prisms and as grains

included in the biotite. This granitite is intrusive into the

Lower Silurian rocks, the latter being, according to Mr. E. J.

Dunn, r.G.S., altered in the neighbourhood of Bendigo for a

distance of 25 chains from the granitite. Similar contact meta-

morphism has not yet been noted in the deepest mines of the

Bendigo field.

Traawofll, 7 miles E. of Tallarook.—A coarse-grained granitite,

rich in quartz, and showing a white felspar and biotite, the latter

mineral often in perfect hexagonal crystals. Under the micro-

scope it is seen that the triclinic felspar is as well represented as

the monoclinic, that it has better crystal definition and that it

occurs as an inclusion in the monoclinic felspar. Both felspars

are much decomposed, but the triclinic felspar shows the less

alteration of the two. A small amount of apatite is present

;

muscovite occurs in minute clusters and is probably a secondary

product.

Millpark, X. of Preston.—A fine-grained granitite showing a

white felspar, quartz, and biotite. In the thin slide triclinic
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felspar, which is apparently oligoclase, is represented in larger

quantity than the monoclinic ; the triclinic crystals have good

terminal faces, while the orthoclase rarely has. Among the

accessory minerals are zircon and apatite. The order of crystal-

lization appears to have been—accessory minerals, mica, oligoclase,

orthoclase, and quartz. The latter mineral is free from inclu-

sions. This granitite is intrusive into the Upper Silurian Rocks.

Harkaivay.—A line-grained syenite showing a white felspar,

biotite, hornblende, and much quartz. Monoclinic felspar

appears under the microscope both in larger crystals and greater

quantity than tlie triclinic felspar; the latter has the more

perfect crystal edges of the two, and is a frequent inclusion in

the monoclinic felspar. This phomenon of inclusion and the

manner in which the orthoclase is moulded on the plagioclase

show that the latter mineral was the hrst to crystallize. Horn-

blende is present in small quantity ; it is somewhat bleached in

colour, and is only faintly pleochroic ; the crystals have ill-defined

terminal faces. Biotite is often altered to chlorite. A small

amount of apatite is present.

This rock is in many places traversed by tine-grained veins,

which weather out from the softer main mass. Under the micro-

scope it is seen to be mainly composed of quartz grains, through

which are distributed ill-bounded crystals of microcline, a

triclinic felspar—probably oligoclase—grains of a monoclinic

felspar and a minute quantity of mica. There is no trace of

hornblende. The material forming these veins appears to occupy

cracks formed in the main mass by contraction under cooling, and

to be a later emission from the central magma. Its constitution

seems to support the view that when more than one emission

takes place from the same central magma, the later emissions are

more acid in character than the earlier ones.

Warlmrtoti, six miles east of township, near tin-mine.—

A

coarse-grained granite with large pink felspars, blebs of quartz

and a small quantity of nuca. Under the microscope it is seen

that the prevailing felspar is a somewhat cloudy orthoclase. The

triclinic felspar is oligoclase, it occurs as a frequent inclusion in

the orthoclase, when it is sometimes bounded by a thin layer of

quartz. There are indications in one slide that a partial

crystallization of the quartz had accompanied that of the ortho-

clase. Apatite is sparingly represented.
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Warburton, near old township.—A iine-grained granite rich in

biotite. Orthoclase somewhat destitute of crystal boundaries

occurs in larger plates and greater quantity than the triclinic

which appears to be an acid-oligoclase. The latter shows good

zonal structure and is twinned according to both albite and peri-

cline laws. It has well-marked crystal edges except when it

occurs as an inclusion in the orthoclase, in those cases the edges

are often ei'oded. Zircon and apatite are rather frequent, quartz

is free from inclusions except mica.

Somerto7i.— Southern end of outcrop, about 3| miles N.N.W.
of Broadmeadows Station.—A medium-grained granitite with

white felspar, bottle green quartz and biotite. In the slides it is

apparent that the monoclinic felspar is subsidiary to the triclinic

variety. The latter has good crystal boundaries and has resisted

alteration better than the orthoclase. Quartz is well represented,

and the rock is very rich in apatite. Biotite is largely altered to

chlorite. A small amount of muscovite is present, it appears as

an alteration product of orthoclase.

Frankston.—On the eastern side of Port Philip Bay are three

isolated granitic areas, Frankston, Mount Martha and Dromana.

It is possible that at one time they formed a continuous chain.

At Dromana the hills attain, at Arthur's Seat, a height of 970

feet, and at Mount Martha and Mount Eliza close on 600 feet.

The isolated areas are separated on the shore line by tertiary

beds, and are bounded easterly by Upper Silurian rocks into

which they have intruded. The rock from Frankston is a

medium-grained granitite showing a pink felspar, quartz and

biotite. Orthoclase and plagioclase felspar are about equally

represented in the slide, the biotite and quartz are normal. No
traces of apatite, zircon or other accessory minerals could be

found.

Mount Alariha. — Watson's Quarry. A medium-grained

syenite showing white felspar, clear quartz, biotite and long pris-

matic crystals of hornblende. The dominant felspar is monoclinic,

it contains as inclusions triclinic felspars with rounded edges.

The triclinic felspar is an acid oligoclase with a maximum extinc-

tion angle, measured from the twin line, of about 10°. Horn-

blende is present in moderate quantity ; the terminal faces of

prismatic sections are for the most part wanting ; the pleochroism
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is somewhat intense, it appears to be entirely free from inclusions.

The quartz and biotite present no features of interest. A small

quantity of apatite is shown in the slides.

A vein about one inch thick traverses the quarry, it is a fine-

grained rock which appears, in the thin slide, to be composed of

grains of quartz on which a nionoclinic felspar is moulded. It

contains a small amount of mica, but there is no trace of horn-

blende. It is essentially an acid rock.

A feature of interest in the quarry is a large sub-angular block

of quartzite contained in the granite. It appears identical in

microscopic character with metamorphosed rock occurring near

the junction of the syenite and silurian beds.

Mo7tnt Martha Point.—The main rock here does not differ

from the syenite of Watson's quarry except that the hornblende

is less frequently present. It is traversed by thin veins similar

to the one above described. It possesses some interest however

in the occurrence of (1) a vein of pegmatite, (2) dark ovoid-shaped

basic secretions.

The pegmatite vein appears macroscopically to be composed of

felspar and quartz only, but the microscope shows the presence

of a minute quantity of biotite. The feLspar appears to \)%

exclusively orthoclase, and there is considerable intergrowth of

quartz and felspar. Hornblende is absent.

The basic secretions occur in small ovoid masses rarely more
than a few feet in diameter. The normal form is a fine-grained

dark rock in which biotite is the prevailing mineral, variation

from this type arises from the occurrence in the rock of porphy-

ritic masses of pink felspar. Examined microscopically, the rock

is seen to be a crystalline granular aggregate of mica, quartz and

orthoclase, with a small amount of hornblende. [One slide failed

to yield any traces of hornblende]. The almost entire absence of

a triclinic felspar is noticeable. Sphene and apatite ai-e both

jDresent in small quantities.

Drojuana.—Quarry on Arthur's Seat.—A fine-grained syenite

in which a pink felspar, quartz and mica are visible. In the thin

slide the nionoclinic felspar is seen to preponderate over the

triclinic, it is frequently twinned according to the Carlsbad law.

The triclinic felspar is occasionally an inclusion in the monoclinic.

Hyp-idiomorphic crystals of a light green hornblende showing
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marked pleocliroism are scattered through the slide. A some-

what fibrous biotite, often bent and contorted, is sparingly

distributed. Apatite occurs in prisms and grains, it is a frequent

inclusion in hornblende and biotite.

Droniana.—Coast near township.—The main rock mass is

here too weathered to furnish satisfactory slides. It is, liowever,

penetrated by veins and contains ovoid patches very similar in

appearance to those occurring at Mount Martha and previously

described. Under the microscope it is seen that in the basic

secretion hornblende is the prevailing mineral, there is a fair

amount of mica, and both monoclinic and triclinic felspars appear.

Sphene and apatite both occur and there are traces of quartz.

As at Mount Martha, the veins are poor in mica and entirely

without hornblende.

Cobiaigra High Plaifis.—A medium-grained granite with a

pink felspar, bottle green quartz and biotite in small clusters.

In this rock the prevailing felspar is a monoclinic which contains

many rounded fragments of triclinic felspar. Both felspars are

much altered and clouded. A striking feature of the rock is the

abundance of sphene and tiie occurrence of ilmenite in character-

istic cross-hatched sections. Apatite is also present.

Watts River.—Aqueduct, near Healesville.—A medium-grained

granitite showing white felspar, greenish quartz and biotite.

Careful examination of the slide shows that the triclinic felspar

occurs more largely than the monoclinic, it has better crystal

boundaries and has suffered less alteration. Measurements of

the triclinic felspar give a maximum extinction angle of 16°, thus

leavino- it in doubt whether the felspar is an albite or oligoclase-

andesine. Biotite is well represented, it is frequently altered to

chlorite. Apatite is present. Calcite and muscovite appear as

secondary products.

Little Snowy Creek.—Above Tallandoon, near Tallangatta,

Mitta Mitta River.—A coarse-grained greisen with cassiterite.

The rock is almost entirely composed of quartz and muscovite.

Sphene is present in fair quantity. The quartz grains are

charged with opaque dust which is arranged along intersecting

lines and curves.

Mount Hotham to Victoria River, Cobutigra.—A somewhat

fine-grained granite rich in quartz and biotite with white felspar.
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It is with some diffidence I class this as a granite, as owing to

the decomposition of the slide it is difficult to determine whether

the monoclinic felspar or the triclinic felspar is the preponderat-

ing one. Biotite is somewhat bleached and contains minute

zircons. Quartz is free from inclusions. Apatite is sparingly

represented.

For the last four specimens described I am indebted to Mr. A.

E. Kitson, F.G.S., of the Mines Department.

Yackandandah.—An account of the field relations of the

Yackandandah and Beechworth granitic areas is given in

Progress Report, No. 2, of the Department of Mines, pp. 75, etc.

The specimens sliced from this locality were all taken from the

bed of the creek about a mile below the township. Though the

quarries near the township used for building purposes have only

been closed for about 10 years it was impossible to find there any

specimens which weathering had not rendered quite unfit for

slicing. The rock is fairly constant in apjDearance over consider-

able areas near the township. Large milk-white crystals of

felspar embedded in a matrix of quartz and biotite is the

characteristic form, the texture is for the most part coarse.

Close inspection shows that mica is a frequent inclusion in the

felspar. Scattered through the main mass are frequent patches

of dark closed-grained material which is harder and more

difficult to fracture tlian the surrounding rock. These patches

are of small dimensions and the line of demarcation between

them and the surrounding rock is well marked. Biotite, cjuartz

and triclinic felspar can be detected in them by the naked eye.

The main rock mass at Yackandandah is an interesting

example of the occurrence within a short distance of each other

of both granite and granitite. In some slides the monoclinic, in

others the triclinic, felspar is the leading one. The triclinic

felspar is an acid oligoclase with a maximum extinction angle

measured from the twin line of about 10°. It occurs in two

generations, being found not only as an inclusion in the mono-

clinic variety but also in the triclinic. There is a small amount

of microcline present in the rock. Quartz and biotite are normal.

Sphene and apatite occur in most of the slides.

The basic secretions under the microscope show a crystalline-

granular structure in which biotite and mica are the prevailing
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minerals, the triclinic felspar which is oligoclase is almost

destitute of crystal edges. Sphene and apatite are well repre-

sented and there are traces of zircon. A feature in these

secretions is the colourless needles which penetrate the quartz,

they are possihly rutile. Monoclinic felspar is present in very

small quantity. Most of the slides show a small amount of

epidote, which appears always to be associated with the biotite.

The quartz shows a fair number of cavities, mostly cylindrical in

shape, in which enclosed crystals may be seen. Liquid cavities

are rare.

Beechwortli (1) Quarry, near Powder Magazine.—A coarse-

grained granite, showing a pink felspar, dark green quartz and a

little biotite. The prevailing felspar is orthoclase, it contains

inclusions of mica and triclinic felspar and in it perthitic

structure is well displayed. Quartz is free from inclusions.

Apatite and muscovite are present in small quantities.

(2) Quarry on creek alwve town.—This rock does not differ

microscopically from the one last described except that the

felspars are in a better state of preservation, biotite is present in

greater quantity and muscovite is absent.

(3) Quarry behind Jail.—A medium-grained granite, showing

pink and white felspars, bottle-green quartz and a small amount

of mica. This rock is similar to the ones previously described

from Beechwortli except that the triclinic felspar plays a more

important part, it is, however, subsidiary to the monoclinic.

Both felspars appear to have been largely moulded on the quartz,

the triclinic felspar occurs as sub-angular fragments included in

the monoclinic. Apatite and zircon are sparingly represented as

inclusions in biotite.

(4) Road to Wooragee, about half-a-mile from Beechwortli.

—

A coarse-grained granite, showing a pink felspar, bottle green

quartz, and a very small amount of biotite. The felspar present

is almost entirely orthoclase, triclinic felspar being quite subsi-

diary. The triclinic felspar is occasionally included in the

monoclinic. There are traces of muscovite, but apatite appears

to be absent. Owing to the feeble development of mica, this

rock verges on an aplite.

(5) Dyke through Rocky Mountain Gold Mining Company.

—Macroscopically this rock is very similar to the specimen
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described from the quarry behind the Beechworth Jail. Under

the microscope it appears to be somewhat richer in quartz, the

relative proportions of the felspars present is about the same,

the triclinic felspar occurs as an inclusion in the monoclinic, it

has undergone too much alteration to admit of any determination

of its character.

Gabo Island.—My specimens from this locality are due to

Professor David, of Sydney University, and to Messrs. Chambers

and Clutten, Melbourne. This i-ock has been described in

Selwyn's Catalogue of Rock Specimens and Mineral in the

National Museum (1868) as a syenitic granite, consisting of red

felspar, quartz and hornblende. This description appears to

have been copied by Murray in his Geology and Physical Geo-

graphy of Victoria (1887), and in the Catalogue of the Rocks of

Victoria, in the Technological and Industrial Museum, Melbourne

(1894), similar language is employed of this rock. The specimens

obtained by me from Professor David did not satisfy this descrip-

tion, as biotite was evidently a constituent while hornblende was

not. Under the microscope the sections showed much alteration,

the felspars being very clouded, while the biotite was largely

altered to epidote. In some cases magnetite had separated out

in grains from the mica, with the result that the mica had a

somewhat bleached appearance, while the intensity of its pleo-

chroism was reduced. In addition to the epidote associated with

biotite were other clusters of epidote grains ; it is possible that

this epidote occurs as an alteration product of hornblende. If

such is the case hornblende was originally present in the rock

only in small quantity. The monoclinic felspar is the predomi-

nant one. Quartz is fairly free from inclusions. Apatite is in

considerable quantity, and there are traces of zircons. The
specimens obtained from Messrs. Chambers and Clutten

approximate in appearance the rock described by Selwyn,

but biotite is present in addition to hornblende. In the thin

section green hornblende shows moderate pleochroism
;
prismatic

sections are wanting in tei'minal faces, good cross sections with

characteristic cleavages occur. There is some alteration to

epidote visible in both the hornblende and the biotite. As
regards the felspars, quartz and accessory minerals, this rock is

very similar to the one previously described. This variation in
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its constituents in specimens taken from adjoining localities is in

accordance with observations made in other parts of Victoria.

The rock should be classed as a syenite.

The specimens of Victorian granitic rocks examined in this

paper direct attention to the following points :
—

1. The relatively large occurrence in these rocks of plagio-

clase felspar.

2. The plagioclase felspar sometimes occurs in two genera-

tions, has better crystal definition than the orthoclase,

and has almost always preceded orthoclase in the

order of crystallization.

3. The persistent occurrence of apatite as an accessory

mineral in both granites and granitites.

4. The acid nature of granitic veins, and the frequent

occurrence of basic secretions.



Art. XVII.

—

Description of some New Victorian Fresh-

water Amphipoda.

By O. a. SAYCE.

(With Plates XXXV.-XL.).

[Eead 13th December, 1900.]

Very little is known of the fresh-water and terrestrial

Amphipoda of Australasia. The only fresh-water species hither-

to recorded from any part of the continent is one from Victoria,

Niphargus pulchellus, described by me in the last volume of this

journal. From Tasmania, with which the southern Victorian

fauna and flora are closely related, two species, Niphargus

montanus and N. mortoni, have been described by Mr. G. M.

Thomson.^

Concerning the terrestrial Amphipoda, Professor Haswell

originally formed two species, Talitrus sylvaticus, from New
Soutli Wales, and T. assimilis, from Tasmania ; however, subse-

quently (1885) he made the latter a synonym of the former, but

wrongly referred to it as T. aiEnis." The mistake of quoting

alBnis for assimilis was previously made in his Australian Crus-

tacea Catalogue, and also later by G. M. Thomson in his paper

on Tasmanian Crustacea,^ where the Sydney and Tasmanian

forms are compared and assigned to the original species, T.

sylvaticus. This species also exists in great numbers in damp
forest country throughout Southern and North-Eastern Victoria,

The New Zealand fresh-water and land Amphipoda, so far

described, are as follows—fi'om surface waters Hyalella mihiwaka,

Chilton, Pherusa caerulea, G.M.T., Calliopius fluviatilis, G.M.T.;

from subterranean waters, Calliopius subterraneus, Chilton,

Crangonyx compactus, Chilton, and Gammarus fragilis, Chilton;

and of terrestrial habit, Orchestia sylvicola, Dana.

1 Proc. Royal Society Tasmania, 1892.

2 Proc. Linnean Soc. N.S.W., vol. x., pt. i.

3 Loc. cit., p. 15.
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The present paper describes four new species, all Victorian

fresh-water inhabitants, for one of which I have thought it

necessary to form a new genus, which embraces also Thomson's

Niphargus montanus from Tasmania.

I desire to acknowledge my indebtedness to Mr. G. M.

Thomson, F.L.S., of Dunedin, for furnishing me with co-types of

his Tasmanian species, to Professor Baldwin Spencer, F.R.S.,

for a few specimens that he had collected from Lake Petrach,

Tasmania, and also to Messrs. J. Shephard, J. Gabriel and C.

Barber for specimens collected from this colony.

Family ORCHESTIDAE.

Hyalella australis, sp. n.

(Plate XXXVI.).

Male.—Body smooth, back deeply arched. Cephalon longer

than first segment of mesosome, lateral corners broadly rounded,

and slightly projecting between the bases of the antennae. Eyes

large, slightly oval, black. Side plates of iirst and second

segments of mesosome deeper, those of third and fourth equal to

their respective segments. Second and third segments of meta-

some with infero-posterior angles acute, very slightly produced

backward.

Upper antennae very long, measuring half the length of the

body, flagellum of about ten articuli, longer than its peduncle.

Lower antennae shorter than the upper, its peduncle reaching

slightly beyond the peduncle of upper, flagellum of about seven

articuli. First gnathopoda short, hind margin of carpus slightly

lobed, with the margin evenly rounded, and fringed with about

nine delicately feathered setae
;
propodus sub-trigonal, longer

than the carpus, palm straight, oblique, defined by a small spine,

margin seto.se. Second gnathopoda long, with the carpus small,

not lobed, and free from seta?, propodus large, almost as long as

the basis, subovate, narrowing distally, palm very oblique, of

even length to the joint's greatest width, slightly convex, and

defined l)y a small rounded tubercle, margin spinose. Dactylus

falciform, margin entire. Third and fourth pairs of peraeopoda

with the bases expanded in a lesser degree than the fifth,
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posterior margins of each minutely serrate. The third

peraeopoda considerably shorter than the fourth, and the

fourth slightly longer than the fifth, the coxal lobe of the fourth

deeply produced, and its hind margin bearing five spinules.

First uropoda reaching slightly beyond the end of the second,

peduncle much longer than rami, with few spines ; the second

with peduncle of subequal length to its rami, inner ramus

slightly longer than outer ; the third short, peduncle stout,

longer than its ramus, which is minute, conical, apically rounded,

and tipped ))y a few long setae. Telson entire, thick at the base,

convex above, the end wide, almost straight, and bearing four

spinules, lateral margins convex.

Female.—.Smaller in size but of similar form to the male except

in the second gnathopoda, which are subequal in form to the first.

The second is longer, the propodus slightly larger, and, compared

with the first gnathopod of the male, the propodus is similar in

armature, but longer, the palm narrower, transverse, and the

margin slightly convex. The carpus also is longer and bears

about thirteen finely feathered setae.

Colour.—When alive pale green.

Length.—Largest <? 8 mm. Largest ? 7'25 mm.

Occurrence.—Very common in the following lagoons along the

valley of the River Yarra and its tributaries, Fernshaw, Christ-

mas Hills (collected by C. Barber), Heidelberg, East Kew, Mel-

bourne Botanical Gardens, and Elwood Swamp.

Distribution.—Lake Petrach, Tasmania. Altitude 2900 feet

(collected by Professor Baldwin Spencer).

Remarks.—Hyalella appears to have no conspicuous characters

at variance with Hyale except in respect of the telson which is

entire, whereas in Hyale it is cleft to the base. The species of

the latter genus are mostly marine inhabitants, and so far those

of Hyalella have ovAy been recorded from the fresh-waters of

North and South America and New Zealand. The present

species is undoubtedly congeneric with H. mihiwaka, Chilton,

found in mountain streams in New Zealand, but is easily

distinguished from it by the narrower side-plates, the shape of

the hands, the longer segments of the urosome, and by the

peduncle of the terminal uropoda being distinctly jointed to its

segment, and not apparently coalescent, as in that species, also
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in the upper antennae which are peculiar to the family character

in being longer tlian the lower. In agreement with H. mihiwaka

the first maxilla does not possess a rudimentary uniarticulate palp,

but only a slight truncate projection without the vestige of a

joint and diflers in this respect from Professor S. I. Smith's

generic description.

Supplementary Description.

The A)iterio7- Lip is broad, deep and evenly rounded distally.

Mandibles.—In the left-hand mandible the cutting-edge is

broad and composed of three large and three smaller teeth, the

secondary edge has six small teeth, and below this ridge are

three or four plumose spinules. In the right-hand mandible the

cutting-edge has six teeth and the secondary process is apically

cleft into two ridges, the outer one being finely serrated, and

ending laterally in a long pointed tooth, and the inner divided

into three stout teeth. Between this process and the molar

tubercle there are two long and a number of shorter plumose

spinules. The molar tubercle of each is stout, the end covered

with rows of very strong denticles, and on one side, near the

crown, there is a very long plumose seta. There is no trace of a

palp.

The Posterior Lip is broad, the lobes closely set and distally

evenly rounded, and the inner margin and apex fringed with

short fine setae.

First Maxillae.—The outer lobe is very long and apically

furnished with about eight toothed spines. Medianly on its

outer margin there is a slight projecting knob with truncated

summit, which indicates the rudimentary palp, but, after care-

fully examining several specimens, I failed to find any articu-

lating joint. The inner lobe is very narrow and short, being

about half the length of the outer lobe, and tipped by two long

and delicately plumed setae.

Second Maxillae.-—The outer lobe is very narrow and tipped

with numerous long simple setae. The inner lobe is normally

broad, not reaching to the end of the outer lobe, its summit faces

obliquely, and is furmished with a row of nine pectinated setae

and a parallel row of simple setae, also at the distal inner angle

there is a long plumose seta.
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Maxillipedes.—These agree very closely with H. mihiwaka,

but the inner lobe compared with that species is short, only

reaching to the extremity of the inner distal angle of the first

joint of the palp. The inner margin of this lobe is straight, the

outer convex, the summit truncated and tipped with three short

stout teeth, which successively increase in size from the inner to

the outer sides; distally the inner margin has a row of plumose

setae which extend across the end and continue for a short

distance along the outer margin, also a few scattered ones near

the base of the teeth on the side that faces dorsally. The outer

lobe extends to half the length of the palp's second joint, its

inner margin is slightly convex, and fringed with a I'ow of fine

simple setae, the outer margin is deeply curved and free from

setae. The palp has the first joint tufted with a few short setae

on the outer distal angle, the second gradually widens distally,

due to the inner margin being laterally produced; this margin is

fringed with long fine setae, and the outer angle has a tuft of

setae; the distal margin is straight. The tliird joint has the

inner distal angle slightly produced, evenly rounded, and setose,

there is also a tuft of setae at the outer distal angle and also

another niedianly on the outer mai'gin. The last joint, which is

slightly embedded in the preceding joint, is short, broad at the

base, bluntly pointed, and bearing one stout seta at the apex,

and a few fine ones on the inner margin.

Gnathopoda.—The coxal plate of the first gradually widens

distally, and the lateral angles are broadly rounded, that of the

second becomes gradually narrow distally. The margins of each

are entire and unclothed.

Peraeopoda.—The coxal plate of the second is very wide, and

the hind margin is somewhat excavated. In the third pair the

coxa is bilobed, and the front margin of the hind lobe bears

about five rather long spines ; in the fourth pair the single-coxal

lobe is very deeply produced, and its posterior mai'gin spinose,

that of the fifth pair is small with margin unclothed.

The branchial lamellae are rather small and narrow at the base.

Uropods.—The first has the peduncle twice the length of the

rami, and the upper margin has only a few spinules, the rami are

short and subequal. The second has the inner ramus slightly

longer than the outer, and the whole of the upper surface thickly
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dotted over with short spinules ; the outer ramus has a single

row of spinules on the outer upper margin. The third has been

sufficiently described.

Family CALLIOPIIDAE.

Atyloides gabrieli, sp. n.

(Plates XXXVII. and XXXVIII.).

Body robust, smooth, without dorsal projections. Cephalon

deep, rostral projection minute, lateral corners evenly rounded,

inferior edges deeply excavated, post-antennal corners slightly

produced and narrowly rounded. Eyes small, spherical, black.

Coxal plates of first four segments of mesosome of subequal depth

to their respective segments, each broadly rounded below and

unclothed, the first scarcely expanded distally, the fourth as

broad as deep, and deeply excavated behind. Segments of

metasome deep, their postero-lateral angles right angled.

Upper antennae a little longer than half the length of the

body, secondary appendage minute, uniarticulate; peduncle one-

third the length of the flagellum, its lower margin beset with

numerous clusters of long setae, first joint stout, second slightly

shorter, third half as long as the second; flagellum with first

joint oblong, succeeding ones transverse. Lower antennae with

peduncle almost reaching the extremity of peduncle of upper, its

two last joints subequal, and clothed along their lower margins

with long setae, flagellum somewhat longer than the peduncle.

Gnathopoda small, subecjual, the second longer and the hand

slightly larger; carpus as long as the propodus, posteriorly

bearing about seven transverse rows of long feathered setae, and

expanded distally to a small rounded lobe; propodus oblong,

widening slightly distally, palm oblique, almost straight, and

minutely serrate, margin spinulose, limited by a long spine, outer

face with an oblique row of five clusters of long setae; dactylus

as long as the palm, entire and unclothed. First two pairs of

peraeopoda longer than gnathopods, succeeding ones slightly

increasing in length, bases expanded. First uropoda with ped-

uncle longer than rami, rami subequal, extending nearly to the
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end of the third pair; second shorter, its outer ramus rather

shorter than the inner; third with peduncle short, rami subequal,

lanceolate, inner and outer margins fringed with spinules, from

the axils of which spring long plumose setae. Telson long, cleft

almost to the base, its outer lateral margins setose, and gradually

curving to a pointed apex, its dorsal surface with a few fascicles

of setae.

Length.—Largest specimen 11 '5 mm.

Colour.—Very varied, sometimes almost free from colour, and

semi-translucent, at other times more or less flecked with indefi-

nite markings of brilliant pink over the cephalon, back, and

sides, and also the anterior appendages.

Occurrence.—Streamlet at Thorpdale (Gippsland); Dandenong

Creek, near Bayswater (collected by J. Gabriel); and from Math-

inna Falls, Fernshaw. Altitude about 1,500 feet.

Remarks. — This species favours swift running mountain

streamlets. It agrees with Stebbing's description in the " Chal-

lenger Report " of his genus Atyloides, except in the inner plate

of the second maxillae being apicaljy narrow, and bearing but

three plumose setae and not " many." It is specially charac-

terized, in contradistinction to other species of the genus, by the

lobed carpus of the gnathopods, and also by the expanded second

joints of both the mandibular and maxillary palpi. Three species

hitherto have been described, and all of marine habit. They are

recorded from the following localities:— Ofl' Cape of Good Hope;

near Cape Horn ; Kerguelen Island ; Port Jackson (New South

Wales) ; Port Phillip Bay (Victoria).

Supplementary Description.

Anterior Lip.—Broad, the end almost straight, and thickly

furred with short stout setae.

Mandibles.—That of the left side has the outer plate divided

into six teeth, the two end ones being large and subequal, and

the four preceding ones smaller ; the inner plate is formed of five

teeth, the end one being conspicuously longer than the others

;

the spine row is furnished with twelve stout curved pectinated

.spines.
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The mandible of tlie right-hand side has six teeth in the outer

plate ; the inner cutting process is cleft into two ridges, the

outer ridge is minutely serrate and the end acuminate, the inner

ridge bears two or tliree small denticles, and ends in two long

closely set teeth. The spine row is formed of nine pectinated

spines.

The molar tubercle of each is broad at the end, and there is a

row of long setae on one side.

Tlie palp is very broad, the first joint short, the second with

the inner margin expanded and thickly clothed with long setae,

the outer margin somewhat concave, and except at its distal

angle is unclothed. The third joint is rather broad, very slightly

longer than the second, the inner margin almost straight and

densely fringed with short' setae, with also a submarginal row

of long delicately feathered setae ; the outer margin is deeply

convex, and bears two bunches of long feathered setae.

Posterior Lip.—The outer lobes are broadly rounded, and

thickly ciliated, the inner lobes prominent and apically narrow.

First Maxillae.—^The inner lobe is narrow, twice as long as

broad, the sides 'converge to a rounded apex which is furnished

with three long stout plumose setae. The outer lobe is broad,

and apically bear about nine strongly pectinated spines. The

palp has the second joint twice as long as the tirsc, the end

rounded and furnished with many feebly pectinated spinules and

simple setae ; that of the right-hand side is similar to the left.

Second Maxillae.—The inner lobe is almost as broad as the

outer, and extends nearly to its extremity, its summit is obliquely

rounded, and bears many fine delicately pectinated spinules
;

these descend for a short distance along the inner margin, and

merge into a marginal row of plumose setae that extend to near

the base of the lobe. The outer lobe is i-ounded distally and

bears many pectinated spinules.

Maxillipedes.—The inner plate reaches slightly beyond the

palps first joint, its truncated end bears three very large trian-

gular teeth, also numerous plumose setae, and two slightly

pectinated long blunt spines, and along the inner margin distally

there is a short row of plumose setae. The outer plate is narrow-

ovoidal, and extends to slightly beyond half the length of the

second joint of the palp ; the inner margin is minutely serrate,
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and fringed with a row of long spine-teeth, which gradually

increase in length, and become more slender distally ; there is

also a parallel row of slender spinules, some of which are

minutely pectinated, which extend a very little beyond the apex

on the outer margin.

The first joint of the palp is short and has ft, bunch of setae on

the inner and outer distal angles, the second is very broad, sub-

ovoidal, almost as broad as long, with the inner surface covered

with fine setae, and the outer margin having a bunch of setae

medianly, and at the distal angle. The third joint is strongly

incurved, only half the width, and rather more than half the

length of the preceding joint, the inner surface is unclothed,

while the outer bears on the distal half three transverse rows of

pectinated setae, the last row of wliich fringes the whole of the

distal margin and almost hides the last joint. Tlie last joint

terminates in a pointed unguis, the outer face is unclothed, and

the inner is setose. The ultimate and penultimate joints together

curve inward and form a half-circle, the nail pointing almost

directly hind wards.

Family GAMMARIDAE.

1.—Gammapus austi^alis, sp. n.

(Plate XXXIX.).

Body slender and compressed, back evenly rounded, segments

of urosome and last segment of metasome dorsally possessing

many long fine spinules. Cephalon as long as the first two

segments of mesosome combined, lateral corners rounded,

projecting somewhat at the bases of the lower antennae, deeply

incised below. Eyes very small, subspherical, black. Coxal

plates of anterior four segments of mesosome, deeper than

their respective segments, their inferior margins fringed

with long spiniform setae, and their posterior margins distally

bearing a few short stout spines. Segments of metasome deep,

the second with antero-lateral angles rounded, and possessing

three submarginal spines, postero-lateral angles right angled, and
margins above fringed for a short distance with setae; third

segment similar, except that the postero-lateral angles are acute.
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Upper antennae somewhat longer than two-thirds the length

of the body; peduncle short, extending to the extremity of the

penultimate peduncular joint of the lower; flagellum long and

slender; secondary appendage with about six articuli. Lower

antennae half as long as the upper, clothed with numerous

fascicles of very long setae; flagellum of subequal length to the

peduncle, and possessing very long setae. Gnathopoda long,

subequal in form, clothed with fascicles of long setae, the second

slightly longer and the hand rather more swollen; palm slightly

oblique, margin straight, entire, setose, defined by two spines,

one smaller than the other. Anterior two pairs of peraeopoda

short, succeeding three pairs long, the penultimate slightly the

longest. Terminal uropoda not long, peduncle short, inner ramus

lanceolate, and a very little shorter than the outer, its inner

margin fringed with long plumose setae, outer margin with six

fascicles of simple setae, and the extremity spinose and setose;

outer ramus parallel sided, fringed on the inner margin with

plumose setae, and bearing a spine near the extremity, outer

margin bearing fascicles of stout spines in four equidistant places,

and several long simple setae springing from their bases, the

extremity tipped with one very stout spine or rudimentary joint,

which is apically setose, and below its base are several spines and

setae. Telson cleft to the base, apeces rounded, its outer and

distal margins and dorsal surface with fascicles of stiff setae.

Colour.—Spirit specimens uniformly yellowish.

Length.—13 mm.

Occurrence.—Dandenong Creek, near Bayswater (collected by

Mr. J. Gabriel).

Remarks.—I have only a few specimens of this interesting

form, and am not able to certainly define the sexual characters,

but of those received there is no apparent relative difference of

size in the .second pair of hands. I think it may safely be con-

sidei'ed a Garamarus.

Supplementary Descriptiox.

Upper Antennae.—The first joint of peduncle is stout, with only

a few setae at the distal extremity, the second slightly longer

and narrower, witli a few setae medianly and at the distal
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extremity; the third short and narrow, and only half the length

of the second. The secondary appendage in the largest specimen

is formed of eight articuli.

Lower Antennae.—These are densely clothed on the upper and

under surfaces with bunches of setae, those on the lower margin

being very long. The last two peduncular joints are long and

subequal.

Anterior Lip.—Very small, stout, distally evenly rounded and

setose.

Mandibles.—The left has the outer cutting edge broad, and

formed of five, and the inner of three teeth, and the spine-row

composed of about nine curved spines which are feathered on

their sides that face distally. The right mandible has four teeth

in the cutting edge, and a transversely cleft secondary process, so

as to form two ridges, each with denticulated edges ; the ridge

nearest the cutting edge contains seven small teeth, and is

limited on one side by a stout pointed prolongation ; the inner

ridge has about three little denticles, and a similar lateral pro-

longation to the other. Between this process and the molar

tubercle there is a spine-row of three or four feathered spines.

The molar tubercles are rather small, and bear a fringe of short

setae on one side of the distal margin.

The palp is rather long, the first joint short, the second almost

of equal length to the third, and its under surface fringed by

bunches of long setae, the third is of normal form and armature.

Posterior Lip.—Principal lobes broad, mandibular processes

short and poorly developed.

First Maxillae.—-The inner lobe extends to half the length,

and the outer lobe to the extremity of the palp's second joint.

The inner one is narrow and bears on the inner half of its

summit three strong teeth and near their bases are two or three

long stiff" setae; also, conmiencing at the distal outer limit is a

row of plumose setae which run across to the opposite or iniaer

angle, and descend the margin for a short distance.

The outer lobe is subovoidal, and its inner margin bordered

with a fringe of about sixteen spine-teeth, which gradually

increase in length to the apex and merge into a row of serrated

spinules that descend for a short distance along the outer margin.

The palp is rather long, the third joint as long as the second,
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and both are fringed on the inner and outer margins by very-

many long setae, tliose of the outer margin being very long; the

terminal joint is long, unguiculate, and setose.

Gnathopoda.—-The second compared with the first, has the

carpus and propodus longer, and also the hind margin of the

propodus is convex, and not concave as in the first pair ; the

carpus of each is of equal length to the propodus, the anterior

margin bears five bunches of long stout setae, and the hind

margin has very many closely set transverse rows of long setae,

some of which in each row are finely pectinated on their edges

that face distally. The propodus is oblong, with the palm

straight, slightly oblique, and the margin setose; it is defined by

two spines, one larger than the other, on each of the inner and

outer sides, those on the outer side being almost obscured by

overlying setae; like the carpus, the anterior margin bears

bunches of fine long setae, the posterior margin is free from setae,

but across the outside face, there is set obliquely several trans-

verse rows of long setae, and in addition two or three scattered

fascicles. The dactylus seems invariably to bear one stout seta

on the outer margin, and with this exception is unclothed.

Peraeopoda.—The first and second pairs are subequal, and are

a little shorter than the gnathopods. The basos is as long as the

following three joints combined, and has numerous fascicles of

rather long setae, as have also all the succeeding joints except

the dactylus. The carpus is shorter than the meru.s, and, in

addition to bunches of setae, it has four spines (one long and three

shorter) at the postero- and one at the antero-distal angle ; its

anterior margin with this exception is bare. The propodus is of

similar length to the carpus, its anterior margin is bare except at

the distal angle, and the posterior margin has a row of four equi-

distant spines, and also bunches of long setae. The dactylus has

a stout spine on the posterior or inner face, near the base of the

unguis.

The third, fourth, and fifth pairs are long and subequal in

form to each other, the third is a little, and the fifth a very

little shorter than the fourth. Their armature is, in general,

similar to the first and second pairs, but are more spinose ; like

the others the dactyli bear a single spine on the inner face near

the base of the nail.
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Uropoda.—The first reaches beyond the second, and almost to

the ^\\& of the third ; the peduncle is long, extending as far as

the end of the peduncle of the second, and its inner and outer

upper margins bear about four spines ; the rami are subequal,

much shorter than the peduncle, and their upper margins and

apices are very spinulose. The second pair has the peduncle

short and of equal length to the rami ; in other respects they are

subequal to the first. The third pair and the telson have already

been described.

Gen. 2.

—

Unimelita, gen. nov.

Body much compressed, without any dorsal projections. Coxal

plates wide and deep, first pair not conspicuously widening

distally, fourth the largest, and deeply emarginated posteriorly.

Segments of metasome deep. Cephalon without any distinct

rostrum, lateral corners obtusely rounded. Eyes rather large.

Upper antennae longer than the lower, with small secondary

appendage.

Oral parts normal. Inner plate of first maxillae very narrow,

and apically bearing only about three plumose setae. Outer

plate of maxillipedes with stout spine-teetli INIandible palp

having the ultimate joint not longer than the penultimate one.

Gnathopoda subequal, hands small, subchelate, the second

scarcely larger than the first, with no conspicuous sexual special-

ization. Peraeopoda normal, the three posterior paii-s with the

basal joint laminarly expanded. Branchial lamellae simple.

Incubatory lamellae rather narrow. The two anterior pairs of

uropoda with rami, subequal, the last pair projecting beyond the

others, and having the inner ramus minute and scale-like, the

outer one spinulose,, and tei'minating in a rudimentary joint.

Telson cleft about half way to the base, end of lobes spinulose.

Remarks.—This new genus is introduced to receive a new

species described below, as well as G. M. Thomson's Niphargus

montanus from Tasmanian fresh-waters, which I have been

enabled to carefully examine through Mr. Thomson kindly

sending me co-types. In his original description of it^, he

pointed out divergencies from that genus. The present genus

1 hoc. cit., p. 26.
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has many features in common with Melita but in that genus the

second pair of hands is conspicuously larger than the first, and

also in the males it is always larger, and frequently greatly

larger than in the females. In the two species mentioned above

the two pairs of hands are small, the second scarcely larger than

the first, and there is no apparent sexual specialization. The

coxal plates are relatively much larger and the metasome deeper

;

there are also some difierences in the mouth parts, particularly

the first maxilla, which has a very narrow inner lobe bearing

not more than three plumose setae. Because of the likeness to

that genus, and for the uniformity in the size of the hands, the

name Unimelita is introduced.

Unimelita spencepi, sp. n.

Back considerably vaulted. Cephalon deep and as long as

the two succeeding segments combined. Eyes large, oblong.

Coxal plates of the anterior four segments of mesosome much
deeper than their respective segments, the first with lateral

margins narrowing distally, the second parallel, the fourth nearly

twice as wide as tlie third, and deeper than broad ; the first

three pairs with the inferior margins fringed with long setae, the

fourth unclothed. Second and third segments of metasome with

infero-lateral angles acute, margins entire.

Upper antennae half the length of the body, flagellum not

much longer than peduncle, secondary appendage minute.

Lower antennae a little shoi'ter than the upper, peduncle long,

flagellum short, of about twelve articuli. Gnathopoda of similar

form, the second somewhat longer, and the propodus slightly

larger ; basis, ischium, and merus with postero-distal angle of

each furred ; carpus trigonal, equal in width to its greatest length,

scarcely so long as the propodus, postero-distal margin laterally-

expanded, furred, and bearing four transverse rows of long-

simple setae
;
propodus subquadrate, widening distally, postero-

distal half expanded by a furred hyaline border, distal angle

rounded, palm transverse, longer than dactylus, insinuate at the

place Vhere the end of dactylus closes, margin fringed with about

twelve short apically cleft spines, and a parallel row of simple

setae, and near the end one very long and two or three shorter
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cleft spines ; dactylus acute, inner surface with scattered

spinules. Peraeopocla long and slender, tirst two pairs longer

than the gnathopods, dactylus of each with three stout spines

along the inner face. First pair of uropods of subequal length

to the second, third with peduncle short and stout, outer ramus

very long, equal in length to peduncle of tirst pair, inner side

with four, and the outer side with six transverse rows of spines,

and the distal margin bearing a circlet of apically cleft spines,

which almost hide a very short conical rudimentary joint, the

apex of which bears three setae and a minute furred spur; inner

ramus squamiform, with the apex bearing a few setae. Telson

long, deeply cleft, apex of each piece obliquely truncated, and

bearing three small spines, and also a few on the dorsal surface.

C<?/i9//r.—Spiric specimens, yellowish without markings.

Length.—10-5 m.m.

Occurrence.—From amongst spongy moss at the source of a

spring running into Wallaby Creek, Plenty Ranges, Victoi'ia.

Altitude about 2000 feet. (Collected by J. Shephard).

Distribution.—Lake Petrach, Tasmania. Altitude 2900 feet.

(Collected by W. B. Spencer).

Renm?-ks.—This species is named in compliment to Professor

Baldwin Spencer, F.R.S., etc. It rather closely resembles Uni-

melita montanus (Thomson) but is easily identified by deeper

coxal plates and by both the terminal uropoda and antennae

being nmch longer. In respect to general features they are in

close agreement.

Supplementary Description.

Upper Antennae.—These are rather slender and do not bear

many setae; the first and second joints of the peduncle are of

subequal length, the thii'd, one-third shorter, and the secondary

appendage is two-jointed and not longer than the first joint of

the flagellum. The flagellum has about twenty articulations.

Loiver Antennae.—The peduncle is rather longer than the

peduncle of the upper, its third joint is short, the fourth three

times longer, and the fifth is of equal length to the third. The

flagellum is formed of about twelve articulations.

Anterior Lip.—This is rather short and broad, with the distal

margin evenly rounded and finely ciliated.
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A'landibks.—The left has the outer cutting edge divided into

four teeth, the inner or secondary edge into four smaller teeth,

and the spine row has seven densely plumose spines. The right

mandible has the cutting edge of four teeth, the secondary plate

cleft into two serrated edges, and the spine row consists of about

five spines; on one side of the molar tubercle there is a single

very long plumose setae. The palp is long, the hrst joint short,

the second more than twice the length of the first, and the third

broad, and slightly less in length than the second.

Posterior Lip.— The outer lobes are widely gaping, the ends

almost truncated and bearing a row of twelve stout, blunt

incurved spinules, and more proximally many setae; the inner

lobes are very short and broad.

First Maxillae.—The inner lobe of each is short, conical,

apically tipped with two long plumose setae, and the inner

surface clothed with fine simple setae. The outer lobe bears

nine denticulated spines. The palp of the left side is divided at

the end into five teeth, the outermost one being longer than the

rest and it springs from below the base line of the others, also

close to the end on the outer side there is a long spinule. The

right palp is apically beset with eight simple spinules.

Second Maxillae.—The inner lobe is of equal width to the

outer, its inner margin is freely setose, and the sunmiit has very

many long tine apparently siinple spines and two stouter plumose

ones at the inner angle. The outer lobe is apically crowded

with very many long curved spines, most of which are simple,

but some show slight pectinations under high magnification; the

outer margin has one short spinule near the end, and moi-e

proximally there is a number of short setae.

Maxillipedes.— The inner plate is rather broad and extends to

somewhat beyond the first joint of the palp, and the end is

slightly rounded ; this has on its inner half three long teeth, and

not more than thi-ee plumose setae, and on the outer half there

are three very long simple spines ; along the distal inner margin

there is the usual row of plumose setae. The outer lobe is of

normal shape and reaches slightly beyond the middle of the

second joint of the palp ; along its inner margin there is a row

of strong teeth which become gradually longer distally, and merge

beyond the apex into long slightly pectinated spines.
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The palp is rather narrow, the first joint short, and tufted

with setae at the outer distal angle, the second narrows slightly

distally, its inner margin is thickly setose, the outer margin

distally tufted, and at half its length there are a few setae ; the

third joint is only very slightly shorter than the preceding ones,

the distal margin is produced to a conspicuous apically-rounded

hyaline plate, the surface of which is thickly furred ; along the

whole length of the inner margin, also at the apex, the outer

distal margin, and at a few places on the upper surface there are

long setae. The terminal joint is long and unguiculate, and its

inner margin has three stiff setae, and in this respect is similar

to the dactylus of each of the pereiopoda.

Gnathopoda.—The first pair of coxal plates have the anterior

and posterior margins narrowing distally and merging into the

evenly rounded inferior margin which is fringed with numerous

long setae and one or two little spines. The coxal plates of the

second pair have the anterior and posterior margin straight and

parallel, the corners broadly rounded, and the inferior margin

straight and setose, and on the posterior rounded corner there

are a few short spines.

First Peraeopoda.—These are longer than the gnathopods.

The coxal plate is twice as deep as broad the front and hind

margins parallel, the inferior margin broadly rounded, and the

posterior half fringed with long setae. The merus has a few

spinules at three equidistant places along the anterior margin,

and the posterior margin has four fascicles of spinules. The

carpus has five fascicles of spinules along the posterior margin,

and the anterior margin is unclothed except at its distal angle.

The propodus has short, spines at eight equidistant places along

the posterior margin, and the anterior margin has a bunch of

long ones medianly and also at the distal angle. The dactylus

has three stout spines on its posterior or inner margin, and this

is characteristic of each of the succeeding peraeopods.

Second Peraeopoda.—The coxal plate is very large, almost as

wide as deep, the anterior margin widening slightly distally, the

posterior margin deeply excavated, and the inferior margin very

slightly curved and free from setae. In other respects they are

similar to the first pair.
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Third Peraeopoda.—The posterior coxal lobe is much deeper

than the anterior one, and its inferior margin near the apex is

serrated and set with six stout spines. The basos is expanded,

its width equalling three-quarters of its length, the posterior

margin is irregularly and minutely serrated, and the anterior

margin is spinulose. The merus has spines at three places along

the front and hind margins. The carpus equals in length the

merus and ischium combined, and has spines at six places along

the anterior, and at three places along the posterior margin.

The propodus is of equal length to the carpus, and has spines at

seven places along the anterior, and at four places along the

posterior margin. The dactylus has already been described.

Fourth and Fifth Peraeopoda.—These are partly broken in

my specimens. The coxal lobe of the fourth pair is deeply

produced and bears about six acute spines; that of the fifth pair

is normally narrow, broadly rounded behind and spinose.

EXPLANATION OF PLATES.

Plate XXXYL
Hyalella australis, n. sp.

Plates XXXVIL and XXXVIII.

Atyloides gabrieli, n. sp.

Plate XXXIX.
Gammarus australis, n. sp.

Plate XL.

XJnimelita spenceri, n. g. et n. sp.

The following lettering is used in each of the plates to designate

the corresponding parts:—C. cephalon; Ms. mesosome; Mts.

metasome; Up. urosome; A^ superior antennae; A'^ inferior

antennae; U. anterior lip; L". posterior lip; m^ first maxillae;

m'". second maxillae; mp. maxillipeds; Gn\ and Gn'-. gnatho-

pods, first and second pairs; Pp'.-Pp". peraeopods, first to fifth

pairs; U'.-U\ uropods, first to third pairs; T. telson.
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Hyalella australis, sp. n.





Proc. R.S Victoria, igoo. Plate XXXVII.

Atyloides gabrieli, sp. n.
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OA'S.a.i.

Atyloides gabrieli, sp. n.
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Gammarus australis, sp. n.
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Unimelita spenceri, n. g. and sp.





Art. XVIII.

—

Geological Notes on tJie River Yarra Tm-

provenient Sections at the Botanical Gardens and

vicinity, Melbourne.

By a. E. KITSON, F.G.S.

(With Plates XLI. and XLII.)

[Eead 13th December, 1000.]

The notes incorporated in the following paper were made in

the year 1898, during the time work was in progress straighten-

ing the course of the river Yarra, between Brander's Ferry and

Cremorne Street, Richmond. The work was carried out by the

Public Works Department on the recommendation of the Floods

Prevention Board to prevent the flooding of the low-lying

portions of Ptichmond and South Yarra during heavy rains in

the Yarra basin. It was originally intended to carry the works

up to the Cremorne Railway Bridge, and it was the. hope that the

section on the northern side of the river would reveal the relation

of the basalt to the shell-bearing marls showing in the cuttings

that caused the delay in bringing these notes before the Society.

The excavation on the northern side of the river near the

Friendly Societies' Gardens did not, as far as noticed by me,

afford sufficient evidence regarding this relation, but as the

extension of the works referred to has been suspended by the

Government there is nothing to be gained by further delay.

The accompanying map of the locality under review, is based

upon the contour map of jNIelbourne and suburbs published by

the Department of Lands and Survey, with the Yarra improve-

ments, geological and other information added. The area is

embraced in Quarter Sheet iSTo. 1 of the Geological Survey.

The country may be seen from the map to comprise the narrow

valley of the Yarra and the bordering Silurian ridges. These

ridges are rather steep on the southei-n side, but rise gently on

the northern except near Prince's Bridge where they are much

steeper. The southern ridge is covered by the remnant of a
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Tertiary series of rocks consisting of gravels, sands, clays, and

sandy and ferruginous clays, formerly regai-ded as of Pliocene, but

now as either of Miocene or Eocene age. In the index to the

plan I have referred to these beds as Older Tertiary. They

form portion of a series of beds that extends across a large part

of the Mornington Peninsula and South Gippsland. For almost

the whole distance through the locality the river runs near

the sovithern bank by reason of a narrow strip of basalt that

occupies the valley. This flow of basalt has apparently filled

up the original course of the river and has caused it to im-

pinge against the steep Silurian banks on the south. Probably

the basalt reached the foot of these cliffs and necessitated the

river having to cut its way through it. But, as the sedimentary

rocks would under these circumstances be the more easily eroded

the new channel would be formed on the Silurian side, thus

accounting for the fact of basalt occurring only in one small

patch on the south side of the river.

From Queen's Bridge, which is about 30 chains below Prince's

Bridge, the western limit of the map, to past the City of Rich-

mond quarries, some 25 chains above the eastern limit, basalt

may be seen in or near the northern bank of the stream for

nearly the whole distance. At only one spot, however, as

already stated, near the Botanical Bridge, is it noticeable in the

south bank.

It appears at the surface either as rounded masses of a few

feet in area, as large loose fragments, or under a varying thick-

ness of alluvium as disclosed by shafts and other artificial

sections. It is a rather coarse variety and chiefly vesicular and

amygdaloidal. The cavities contain the common globular calcite,

though in the quarries at Richmond, where there is a thickness

of close on 100 feet of this rock, there occur in addition ferro-

calcite, aragonite, and various zeolites, such as phacolite, phillip-

site, herschelite, and mesolite. Field geology, and the numerous

shafts put down by the Metropolitan Board of Works during the

last three years in Richmond and Jolimont, in connection with the

sewering of the metropolis, show that the basalt extends consider-

ably to the north of Swan Street, Richmond, past the Richmond

and Melbourne Cricket Grounds along the edge of the Silurian that

embraces most of Yarra Park, round the foot of Jolimont Street,
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and up Jolimont Road a little towards Wellington Parade, then,

swinging past the front of the East Melbourne Cricket Ground

runs parallel with and a little to the south of Flinders Street,

past Prince's and Queen's Bridges to the Steam Ferry, Spencer

Street. This last record is given in a paper by Mr. Lucas, M.A.,

B.Sc, F.G.S., "On the Sections of the Delta of the Yarra,

displayed in the Fishermen's Bend Cutting."^

In the Richmond quarries, where the basalt appears to consist

of several flows, the excavations have in some instances passed

through the basalt disclosing gravels, sands, and sandy clays of

probably fluviatile origin underneath. They apparently represent

the old channel of the Yarra. In several places fragments and

trunks of trees have been found lying embedded in these sedi-

ments. The wood of the trees was carbonised and in parts filled

with pyrite. The basalt extends some miles further up the

valley of the Yarra to Dight's Falls, and connects with the flow

that came down Merri Creek, and the sheet that forms the gently

sloping country from the Merri Creek to Alphington. In the

City of Melbourne Corporation quarry, also, on the western

bank of Merri Creek, at Clifton Hill, there is a thickness of about

100 feet of basalt. Trunks of small trees and pieces of wood, all

carbonised, were found in tlie sediments underlying. The basalt

in this quarry is exceptionally rich in zeolites, and various forms

of carbonate of lime, and some dazzlingly beautiful specimens are

from time to time revealed by the operations carried on. In one

instance a small chamber in the basalt was broken into and found

to be resplendent with innumerable clusters, bunches and

single crystals.

Though in these quarries the basalt is so thick only one flow

appears to have extended down as far as the Botanical Gardens

and Queen's Bridge. In the former locality on its northern

fringe it is covered by several feet of grey clay derived from the

Silurian rocks. Thus in shafts at the corner of Jolimont Street

and Jolimont Road there is a thickness of six feet of brown and

grey plastic and sandy clays lying on the basalt ; in Wellington

Parade, opposite the East Melbourne Cricket Ground, 18 feet of

clays on the basalt; while at the corner of Jolimont Road and

1 Proceedings of the Royal Society of Victoria, vol. xxiii., 1S86.
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Wellington Parade, 15 feet of clays lie on Silurian claystones.

The basalt has not been pierced in any of the shafts hereabouts.

In parts of Yarra Park the basalt is covered by only a few

inches of sandy alluvium, and along the fringe of the river, basalt

may be seen in several places running to the edge of the stream,

though not visible in the bank.

From being only a few chains wide at each end of the area

under review the basalt reached a width of about 30 chains in

the middle. Whether the whole of this flow came down through

the narrow neck east of the Cremorne Railway Bridge, or some

of it over the low Silurian rise between East Richmond and the

railway is not apparent.

The Silurian rocks form interesting sections near both entrances

to the Botanical Gardens from the Yarra side, and also from the

Old Pumping Station to near the Engineers' Depot. Here a

line section discloses what appears to be a local example of qua-

quaversal dip, and two interesting dykes. These are quite

distinct in character from each other. The more eastern one,

which is about 3ft. Gin. wide, and bearing north and south

obliquely across the beds, dips about W. at 60°. It is so

decomposed that its original character is not detectable. It has

the appearance, however, of having been of a mica felspathic

nature, and black mica (biotite) is still visible though mostly

decayed, giving the rock a rusty brown color. The beds on the

foot wall are considerably crushed and twisted for a few feet

back from the dyke. The other and much larger dyke has been

intruded along the bedding plane of the strata, and stands out

prominently in color from the containing beds. From a short

distance it appears to be one of the beds themselves, but closely

examined it is seen to have entangled in it two small blocks of the

sediments which show in such a pronounced manner that there

is no mistaking the fact. The dyke rock is a tine-grained white

granular one of apparently quartz and some glassy felspar, the

latter predominating.

The strata here dip generally S. 70° W. at angles varying from

53° to 58° to the west of the dome, and N. 35° E. at from 30° to

35° to the east of it. In the section near the western Yarra

entrance to the Botanical Gardens the rocks dip from W. to S.

80° W. at from 29° to 39°, while at the eastern entrance the dips



Geology of the Loiver Yarra. 247

are S. 70° E. to S. 85° E. at from 72° to 75°. The rocks are

claystones, inudstones, and fine hard sandstones. Some of them

contain casts of fossils in fair number though few of them are in

even a fairly good state of preservation. Brachiopods, like

Atrypa and Cephalopods as Orthoceras are rather plentiful, and

there also occur a few Trilobites. One of the last named,

Cyphaspis spryi, found by Mr. F. Spry has recently been des-

cribed by Professor Gi'egory, D.Sc, F.G.S., before this Society.

Now, taking the Yarra Improvement sections, we have first

that on the north side of the river. This cutting forms a slight

curve with a length down the middle from stream to stream of

about 14 chains. On the occasions of all my visits basalt was

noticeable on the north side only, and that, some distance away

from the western end of the cutting. This western portion con-

sisted solely of dark alluvium with remains of vegetable matter

such as roots of reeds, etc., in the upper portions, merging into

bluish-black marl in the lower, with a few shells in the layer on

the floor of the cutting. About 60 yards from the western end

of the section, commencing at the top, was basalt—thickness not

ascertainable ; dark alluvium with roots, 1 2 feet ; bluish-black

marl with few shells about 3 feet. There is no evidence to show

the relation of the basalt to the shelly marl, though, at first sight,

it appears to be overlying the sediments. It may be mentioned,

however, that all my visits here were after the cutting had

advanced past this point, and the slope had been trimmed and

covered with material from the floor of the cutting, therefore, no

good opportunity was aff"orded of satisfactory observation.

Neither have I as yet been able to obtain any reliable informa-

tion on the matter from those engaged .on the work.

Taking a section near the east end (see Section A), the follow-

ing, in descending order, were seen : greyish alluvium, getting

gradually thicker as followed northwards, 3 feet 6 inches to 5 feet

6 inches ; whitish alluvium, with fragments of roots, 3 feet

2 inches ; black fissile clay, with three thin laminae of comminuted

shells and lenticles of pure sand, 3 feet to 4 feet 6 inches

;

greenish-grey clay, the upper portions being intersected by

numerous little cylindrical bodies consisting of the overlying

black fissile clay, 1 foot ; reddish-yellow sandy clay with greyish-

white streaks from top of stratum to some distance into it, 5 feet
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to 7 feet ; vesicular and amygdaloidal basalt, much decomposed,

8 to 12 feet, not penetrated in the floor of the cutting. The
shells in the black clay were apparently all of lamellibranchs, but

were so much broken up that those sufficiently preserved to allow

of a hope of identification were very few. A small collection of

the material was made from several portions, but it has unfor

tunately been mislaid. I regard this bed, however, as distinct

from the shelly marl, and it directly overlies the basalt in one

place. It may l)e the littoral portion of the estuarine deposit of

which the shelly marl forms that laid down in deeper water.

The greenish-grey clay extends only partly across the cutting,

and the cylindrical bodies in it were probably worm burrows

which were filled up with the overlying material.

In a section right at the end of the cutting (Section B), and

about 4 feet from the river's edge, the strata showed as alluvium

2 to 3 feet ; black fissile clay with fragments of the same kinds of

shells as in the preceding section, not in distinct layers, but dis-

tributed through the clay except at the south end where they

occur as a distinct layer lying on the sandy clay, 5 feet
;
yellowish

sandy clay, 10 feet thinning to 5 feet going south; ferruginous

quartz grit, 9 inches; ferruginous cemented conglomerate con-

taining pebbles of quartz, sandstones, shales and basalt, 4 inches

to 1ft. 6in.; basalt varying from o feet to 10ft. 6in., thinning

towards the south. The conglomerate occurs as patches or thin

bands and lies in eroded hollows of the basalt.

A small bed, 6 inches thick, of clayey gravel of quartz, shales

and sandstones underlying bluish-black clay occurred about 50

yards from the east end of the cutting. It was 2 feet above the

floor of the cutting and on the river (soutli) side of it.

From these sections it will be noticed that the shelly marl

does not show in this north cutting for more than half way from

the western end and it appears to trend in an oblique (S.E.)

direction across it. This points towards the assumption that the

cutting at its eastern end runs through the margin of the old

estuary.

South of the Yarra the cutting was made through the corner

of the Botanical Gardens and extended across the foot of

Anderson Street until it met the river again G chains to the east.

No basalt was met with in any part of this cutting, though
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according to Mr. Catani, Engineer for Roads and Bridges in the

Department of Public Works, basalt "boulders" were found in

the cutting on the east side of Anderson Street.

In the western portion (Section C), the deposits were alluvium

for varying thicknesses up to 7 feet; bluish-yellow and dark

grey sandy clays and fine sand, 4ft. Gin. to 5ft.; dark bluish-grey

clay with roots, 4 feet to 6ft. 6in.; bluish-grey marl with thin

sandy layers and containing shells, 4 feet and upwards. The

shells in this south cutting are not in such quantity, though in

greater number of species than in the north cutting.

It may be mentioned, however, that a larger collection of

shells was made in this cutting than in the other, which probably

accounts for the fewer species recorded from the latter.

The following is the list of shells obtained, and I am indebted

to Mr. J. H. Gatliff for kindly naming them :

Lamellibranchiata. Gastropoda.

Chione sp. Nassa pauperata (Lamarck).

Mytilus sp. ^N. labecula (A. Adams).

*Mactra sp. *Cyclostrema micans (A. Adams).

Ostrea? juv. =Liotia angasi (Crosse).

*Tellina deltoidalis (Lamarck). *Natica plumbea (Lamarck).

Cardium tenuicostatum (Lamai-ck).

Barnea australasiae (Gray). Crustacea.

Venus laevigata (Sowerby).

*Arca trapezia (Deshayes). *Balanus (?) sp.

Note.—Those marked with an asterisk are from the north

cutting only, the whole of them being found in the south cutting.

The shells occurring in profusion in the Botanical Gardens

were Nassa, both species, and Tellina deltoidalis. Area trapezia

was scarce, while in the north cutting it was fairly plentiful.

Natica plumbea was in fair number in both.

The eastern end of the cutting passed through the point of

Silurian which had diverted the river a little to the N.W., and

exposed an interesting section on the north side of the cutting.

Here, at normal water level, may be seen the remnant of a

5 inch layer of brecciated conglomerate resting on the Silurian.
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The lower portion consists of flattened, rounded and subangular

pebbles of the local niudstones, claystones and sandstones ; the

upper portion of rounded pebbles of these rocks and of quartz in

addition. All these pebbles are cemented together by slightly

ferruginous sand. Overlying these are yellow, red, and white

mottled fine sandy clays or clayey sands. This conglomerate is

undoubtedly of local origin and derived from the Silurian rocks,

while that in the east end of the north cutting is also local, but

derived from both Silurian and basalt, thus, apparently, showing

that the stream which made the pebbles ran between these two
points over the contact of these two rocks, and, therefore, along

about the same course as the present Yarra. The single outcrop

of basalt south of the river occurs a few yards north of the point

where the conglomerate is visible, but its relation to this band

cannot be seen owing to the debris from the Silurian rocks from

the cutting that has been piled on to it.

After getting through this Silurian point into the river in the

south cutting, work has been extended only a short distance

further up stream by slicing a strip of the southern bank for

about 100 feet back from the river. In this portion, where work
has been suspended at the Punt Road foot bridge, the excavation

is only about 12 feet deep. About 8 feet of the upper portion is

simply ordinary alluvium, but 4 feet on the bottom contain a

few large pieces of carbonised wood and other fragments of

vegetation. No basalt or shell marl are visible here.

The recent deposits in the south cutting presented some rather

interesting features. In the alluvium and marl there are

numerous very thin layers or partings, varying from a thread to

I inch in thickness, having a pronounced dip, ranging from N. 60°

W. to N. at from 7" to 9° 30'. These layers on being examined

proved to be very tine white sand, the marl caking off in a clean

manner when disturbed. Most of them had white exudations of

salt and what appeared to be magnesium chloride and in several

cases small fragments of barnacles were visible. Shells were

sparingly interspersed through the lower portions of the marl

and small patches of barnacles occurred. The changing dip of

the beds on the north side of the south cutting seems to indicate

that they were laid down over a small rise by a gentle current

not strong enough to cut through them and cause current

bedding.
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In the floor of the cutting two small springs were throwing

out fine black sand and colorless water having a strong smell of

sulphuretted hydrogen. The bubbling of one spring was dis-

tinctly audible a few yards away. Down the face of the slope of

the bank on the south side there was a considerable percolation

of water highly charged with iron, which left yellow, red, and

brown deposits of chloride and oxides of iron. This \vas also a

noticeable feature in the cutting on the north side and the

colorless water which occurred there also was asserted by the

workmen to have a poisonous effect on any skin abrasion with

which it came into contact. In the portion in the south cutting-

nearest the new bridge in Anderson Street, the shells occurred in a

distinctly stratified bluish-grey micaceous clay containing remains

of reeds, wood, and masses of black vegetable mould without

shells, which crumbled to powder on rubbing when dry. The

mica has probably been derived from some dyke containing that

mineral. A dyke of a granitic nature must occur somewhere in

the vicinity, as rock of that kind was noticed in the material

used for making the embankment on the Botanical Gardens side

of the cutting, and this material was said by one of the woi-kmen

to have come from about the southern abutment of the bridge.

The similarity of these mineral water exudations from the

sides of the cuttings to those described by Mr. Lucas from the

Fishermen's Bend cutting is very great, and it is also a notice-

able fact that the upper portions of the deposits in both places

contained no animal remains of any kind. The nodules, however,

so prevalent in the West Melbourne estuarine deposits, were not

noticed in these.

The occurrence of tliese shelly marls so far up such a narrow

valley as this of the Yarra is a feature of especial interest, more

so on account of the narrow entrance to it at Prince's Bridge.

There seems little doubt that this estuai'ine deposit under

alluvium, as in the locality under notice, extends. over a consider-

able portion of South Melbourne, and that the old course of the

Yarra was to the S.W. through what is now Albert Park Lake

running into Port Phillip somewhere between Albert Park and

St. Kilda Railway Stations.

On the evidence furnished by these Yarra sections it appears

as if the estuarine deposits may be provisionally regarded as
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extending little, if any, higher up the river than the east end of

Anderson Street cutting.

The section in the north cutting shows apparently that the

basalt margin occurs in the cutting not reaching the south

side except at the south-east end, and that the shelly marls

v.'ere deposited against its side. Over these the river brought

down quantities of alluvium, which accounts for the absence of

marine shells and presence of roots and vegetable matter. There

does not appear to be any unconformity between the alluvium

and the shelly marl, the latter grading off into alluvium as the

land was gradually I'aised and brackish and fresh water took the

place of salt water.

The age of the basalt is, however, still a moot point. If it be

regarded as overlying the shelly marls then its age is much
younger than generally supposed, and brings it nearly to recent

times, since the shells found in the marl are identical with, or

but very slightly different from, those now living in the Bay.

DESCRIPTION OF PLATES XLI. and XLII.

Plate XLI.

Geological map of the Yarra Valley near the Botanical Gardens,

Melbourne.

Plate XLII.

Geological sections to illustrate map.
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Art. XIX.

—

Additions and Corrections to the Census

of Victorian Minerals.

By R. H. WALCOTT, F.G.S.

[Read 13th December, 1900.]

Introduction.

The following mineral occurrences, with the exception of the

rneteoric minerals, previously unrecorded, will matei'ially supple-

ment the list of Victorian minerals prepared by Mr. J. A.

Atkinson in 1896. The balance of occurrences not included in

these two lists will be found in the annual reports of the Depart-

ment of Mines from the year 1896 and in "An introduction to

the study of Mineralogy" by F. M. Krause, 1896. Advantage

has been taken of this opportunity to correct some wrong

determinations made in the past, and which might otherwise

become perpetuated. I wns enabled to do this with the assist-

;ince of Professor G. H. F. Ulrioh of tlie Otago University

School of Mines and Mr. O. Fi. Pvule, late of the Technological

Museum, to whom I am consequently greatly indebted. With

regard to some of the old records, although of very doubtful

authenticity, it is now difficult or impossible to either verify or

disprove them, they must therefore be accepted as correct. A
difficulty is also experienced in obtaining exact localities, more

especially if specimens have any economic value, and in many

instances the information cannot be relied upon, as samples

frequently get confused and likewise their localities. Owing to

this, some occurrences have been omitted, the information being

palpably incorrect. A matter neglected in the past, and which

deserves more attention, is the analyses of mineral species. Many
minerals can only be determined by such means, and in its

absence specimens have to be set aside, relegated to permanent

obscurity, or else exhibited under a provisional name, a proceed-

ing eminently undesirable. In this way interesting and perhaps

new minerals are lost to science.
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At times supposed new species are named and described on

the strength of a blow-pipe examination, an analysis evidently

being deemed unnecessary. Needless to say this practice is

objectionable and it only helps to make confusion where elucid-

ation is desired, creating species out of varieties and mixtures.

The method of keeping mineral records is extremely unsatisfac-

tory, if indeed there is any general system in existence. A
proper system can only be carried out by the co-operation of the

Geological Survey with the various Schools of Mines and

Museums, which are the main channels through which mineral

specimens pass.

The keeping of a complete record of mineral occurrences

should form part of the diflei'ent officials' duties and who should

from time to time forward their information for registration at

headquarters. If this were properly done and full and reliable

particulars gi^"en, it would not only prove of scientific interest

but would form a valuable record from an economic point of

view. To Messrs. D. Clark and F. Stone my thanks are due for

the trouble they have taken in providing me with lists of the

various occurrences which have come under their notice, and also

to Mr. T. S. Hart for preparing a list of the specimens in the

Ballarat School of Mines Museum.

Abbreviations.

B.M.—Specimens in the School of Mines Museum, Ballarat.

M.Dt.—Determinations made in the Mines Department Labora-

tory and not recorded in the Annual Reports.

CI.—Determinations made by Mr. D. Clark.

U.—Information received from Professor G. H. F. Ulrich.

B.—Information received from Mr. O. R. Rule.

W.—Determinations made by the writer.

F.— N. Flight. Philos. Trans. Royal Soc, 1882, pp. 887-

894.

C.—Prof. E. Cohen. Sitz. K. Preuss, Akad. Wiss. Berlin,

1897.

*—Specimens in the National Museum Collection.

S—Minerals recorded for the first time.



Census of Victorian Minerals. 255

List of Minerals.

Albite.—Soda felspar.

Associated with ankerite in silurian slate, Sulienian Pasha

Mine, Ballarat East ; associated with ankerite, quartz,

pyrite, etc., in silurian slate and sandstone, Band and

Albion Mine, Ballarat (B.M.).

Anglesite.—Lead sulphate.

A nodule of galenite with a grey massive crust of anglesite

mixed with a little cerussite. Upper Silurian limestone,

Lily dale (W.).

Apatite.—Chloro-j)hosphate of calcium.

Small greenish-yellow hexagonal crystals in a tourmaline

granite, hills near Seymour ; long hexagonal crystals

from the older basalt, Westernport (W.).

Apatite was first noticed in the basalt of Phillip Island, but,

owing to the similarity of form, was for some time

taken to be Nepheline, and consequently it is recorded

as this mineral in some of the earlier catalogues. The

correct determination was due to Mr. O. R. Rule.

Arsenopyrite.—Sulp-arsenide of iron.

Small simple crystals enclosed in a clear quartz crystal

(endomorph), Blackwood (W.). This mineral has such

a general distribution that it is useless attempting to

record all its occurrences. It is almost as prevalent as

pyrite, and occui's in much the same manner in many
of our quartz reefs, and also in some of the auriferous

dyke rocks when it appears at times in long fine, pris-

matic crystals.

Arsenolite.—Arsenic trioxide.

All occurrences are artificial and result from the condensa-

tion of arsenic oxide, when arsenical ores (arsenopyrite

mostly) are being calcined prior to chlorination.

ASPHALTUM.

—

In small rounded pieces with roughened exterior. Found

on the beach of Bullenmerri, near Camperdown.

AuGlTE.

—

var. of pyroxene.

Acicular crystals in a druse of dolerite, Miners' Racecourse,

Ballarat (B.M.).

6
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AxiNlTE.*—Boro-silicate of aluminium and calcium with more or

less iron and manganese.

Pale lavender-pink coloured crystallizations associated with

epidote from small veins in the xliorite, Samaria,

Mansfield district (M.Dt.).

Barite.—Barium sulphate.

Semi-transparent and imperfectly crystallized masses,

Corryong ; massive crystalline, Mount Tara (W.).

Large lodes of almost pure barite occur in porphyry, at

Gelantipy, they are slightly ai-gentiferous ; Clifton

Creek and Mount Taylor Creek (CI.)-

Berthierite.*§—Sulphantimonite of iron.

No quantitative analysis of this specimen was made, but in

other respects it agrees closely with berthierite. It

occurs near Euroa in a quartz lode in small fibrous

veins with iridescent surface (W.).

Beudantite.—Hydrous phosphate or arsenate of iron and lead.

The mineral recorded as beudantite is pharmacosiderite,

the mistake being due to similarity of form (R.).

Bismuth.—
In small patches in a crystalline quartz reef, Mount Taylor;

oxide, sulphide, and carbonate of bismuth, with traces

of tellurium, Mallacoota (Ci.).

BiSMUTHiTE.—-Bismuth carbonate.

Mount Taylor; in ironstone, Mallacoota (CL).

BoRNiTE.—Sulphide of copper and iron, Mount Tara (CL).

BoURNONiTE.—Sulphantimonite of lead and copper.

Disseminations in quartz with pyrite and arsenopyrite.

Mount Wills (W.). Long Tunnel Mine, Walhalla (CL).

At Anderson's Creek this mineral occurs in some of the

quartz reefs. It is generally surrounded by a yellow

powdery decomposition product which, probably con-

sists of lead sulphate and antimony oxide. As far as

experience goes bournonite is either non-auriferous, or

only auriferous to a slight extent.

Calcite.—Calcium carl)onate.

var. Sia/aginite.—Granular botryoidal, caves at Yering

;

banded concretionary; Back Creek, Gippsland (B.M.).

var. Calcsinter.—Loch Ard Caves, near Port Campbell

(B.M.).
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var. ManguTiocakite (?)— Cai'bonate Gold and Silver Mine,

Buchan. Pink in colour, blackens before the blow-pipe,

and gives reaction for manganese. Analysis (CI.)

:

Lime 49-77

Manganese oxide - - . . . 4-84

Ferrous oxide - - - . - - 1-00

Magnesia------- -25

Carbonic dioxide - - - - - 43"11

Insoluble residue (Barium sulphate) - - '82

Analysis of dark blue, massive limestone from Buchan (CI.) :

Lime - - 53-34

Magnesia - - - - - - - -48

Water -32

Iron, alumina, and phosphorus pentoxide - -31

Insoluble residue - - - - - '98

Carbonic dioxide and hydrocarbons - - 43-67

Organic matter (fixed) . . . . -90

The sample gives a disagreeable odour when struck or

rubbed and only traces of sulphuretted hydrogen were

evolved.

Cassiterite—Tin dioxide.

Tarago River, South Gippsland; Boggy Creek (CI.).

Analysis of picked crystals from Mount Taylor Creek (CL):

Tin dioxide - - - 94-05

Silica - - - - 5-20

Ferric oxide - - - '75

No tungstic acid present,

Cerargyrite.§—Silver chloride.

Surface of United Brothers' Mine, Glen Wills; Monte

Christo Mine, Bullumwaal (CI.).

Cerussite.—Lead carbonate.

Highland Chief Mine, Brookville (CL). With galena and

anglesite, Upper Silurian limestone, Lilydale (W.).

Cervantite.—Antimony oxide.

Incrusting stibnite in quartz, Burgoyne; massive crust on

coarsely crystallized stibnite, Alexandra District ; with

stibnite, 14 miles from Euroa (W.). Cervantite

6a
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usually occurs as a massive or powdery crust on stibnite

and no crystals have come under my notice (W.).

Chabazite.—Hydrous silicate of aluminium, calcium, sodium and

potassium.

Narre Warren (R.).

Chalcopyrite.—Sulphide of copper and iron.

Occurs associated with galena in a small quartz vein at

Steele's Creek (W.). Mount Tara; Cassilis (CI.).

The occurrence of chalcopyrite in quartz veins is frequently

noticed, more especially in the eastern part of the

colony. It is often auriferous and sometimes very rich.

Chiastolite.— z'rtr. of Andalusite.

Imperfectly formed crystals evenly distributed through a

siliceous slate, Thoona. Probably formed by contact

metamorphism (W.).

Chromite.—Chromium sesquioxide and iron protoxide.

In grains and octahedral crystals. Jack's River, Alberton

(W.). Black and massive, Oorryong (M.Dt.).

Cinnabar.—Mercury sulphide.

Found in small broken fragments on the surface near a

quartz reef, near Bullumwaal, Gippsland (M. Dalton).

Coccolite.—var. of Augite.

The mineral recorded under this name is only common black

augite (U.).

Cohenite.—A carbide of iron and nickel.

The physical properties of cohenite and schreibersite are

very similar, so that they are not easily distinguishable.

They are both less brittle, and their cleavage is not so

marked as in other meteorites. Beaconsfield Meteorite

(C.) Analysis :

—

Iron - - —
Nickel - - —
Cobalt - - —
Carbon - - 5-51

Phosphorus - — - 1-45

Residue - - 16-32 - —

2
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In Nos. 1 and 2 some schreibersite is present. Nos. 3 and 4

are calculated without schreibersite. The specific gravity,

7 '201 4, appears to be lower than usual, and remains so

after allowing for a 13.06 per cent, mixture of schrei-

bersite. See note under taenite.

CoLUMBiTE.—Columbate and tantalate of iron and manganese.

The mineral recorded as columbite from Maldon, has since

been proved, by Mr. Rule, to be a ferriferous variety of

Rutile. This error arose through the quantity avail-

able being very limited, and the chemical reactions

mistaken for those characteristic of columbium, and

also from the fact that the crystals were very small,

and twinning gave them the appearance of belonging

to the orthorhombic, instead of the tetragonal system

(U.).

COPIAPITE.—Hydrous iron sulphate.

Earthy, Bull's Well, Jan Juc (B.M.).

Corundum.—Alumina.

Rolled fragments, some ferruginous and some passing into

diaspore, Beechworth (B.M.). In nearly all the creeks

as a grey sand, blue sapphires generally occurring with

it, the largest measured -^^ of an inch across, and is of

a navy blue colour, Mitchell River, Boggy Creek,

Wentworth, Swift's Creek (CI.). Rounded fragments

of a greenish colour, Garlick's Lead, Trentham (W.).

Corundum in all its varieties but the ruby, which is

rare, is commonly met with in the water courses in,

and alluvial deposits derived from, eruptive and meta-

morphic rocks. Much of the so-called black corundum

is only pleonaste.

Daubreelite.—Sulphide of chromium and iron.

Surrounding some of the nodules of troilite, Cranbourne,

No. 1 Meteorite (F.). In the Cranbourne No. 2

Meteorite, two patches of troilite are surrounded by

schreibersite, and a black mineral which is probably

daubreelite (W.). See note under taenite.

Diamond.—Pure crystallized carbon.

Octahedron of a pale yellow tint, found in a wasli containing

tourmaline, amethyst, mica, quartz crystals, etc., Cong-
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bool, Black Range (W.). The stones found are said to

measure about |^ of an inch in diameter. It is also

reported that rubies and sapphires were likewise found,

but too small to be of value. (See Argus, 27th April,

1895).

DlTTMARlTE.

A very doubtful mineral species (R.).

Dolomite.—Magnesium carbonate.

Small, white, flat rhombohedra with rounded faces, the whole

forming a small cavernous mass, from the basalt, Buiig

Bung* (W.). White nodular masses, Swift's Creek (CI.).

Edmondsonite.—A meteoric nickel-iron.

This alloy forms thin paper-like pliant plates, which lie on

the faces of the tetrahedra of nickel-iron. They are in

the form of equilatei-al triangles, or are lozenge-shaped,

and have the thickness of stout writing paper. Fresh

plates taken direct from the meteorite contained 0.688 per

cent, of phosphorus. Cranbourne No. 1 Meteorite (F.).

Iron . - - - 70-138

Nickel - - - - 29-744

See note under taenite.

Electrum.—Alloy of gold and silver.

Granular in quartz, Wood's Point (B.M.).

Epidote.—Silicate of aluminium, calcium and iron.

Small green, imperfect crystals as.sociated with axinite in

diorite, Samaria, Mansfield District* (W.). Greenish

veins with reddish coloured walls in diorite, Noyang

and Charlotte Spur (CI.).

Fluorite.—Calcium fluoride.

Small veins above the weir, Mitchell River (CI.).

Galenite.—Lead sulphide.

Large cubical specimens. Gum Forest and Martha Vale

near Mt. Baldhead on the Nicholson River (CI.).

Analysis of galenite from Martha Vale (CI.):

Lead- . . . . 85-84

Iron -27

Copper - - - - -18

Silver ... - -06

Sulphur - - - - 13-82
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Contains slight excess of sulphur which it evolves when

heated in closed tube.

Garnet.—var. Ahnandine.

Crystals in the granite of Mount Taylor. The creeks below

contain them in large quantities (CI.).

GoTHiTE.—Hydrous sesquioxide of iron.

Limestone Creek, head of Murray River (CI).

Graphite.—Carbon, mostly impure.

Rather earthy; evidently from a small vein, Riddle's Creek

(M.Dt.). Coating metamorphic slate, 8tawell (B.M.).

Occurs surrounding troilite and as independent masses.

Cranbourne No. 1 Meteorite (F.); Beaconsfield Meteor-

ite (C); Cranbourne No. 2 and Langwarrin (W.).

Analysis of Cranbourne No. 1 :

—

Carbon - - - - 89-661

Hydrogen - - - 0-257

Residue (iron, etc.) - - 10-412

Gypsum.—Hydrous calcium sulphate.

Pulverulent. Bridgewater on Loddon (B.M.).

var. Seleniie (D.M.). A group of crystals with somewhat

convex and pitted faces, single crystals of common

form plentiful, Sewerage works, Hannah Street, South

Melbourne* (W.).

Hematite.—Sesquioxide of iron.

var. Micaceous.—Soft and very micaceous, near Mount Wills*"

var. specular.—-In hexagonal plates in a druse in basalt with

labradorite and calcium carbonate, Batesford, near

Geelong (W.).

Tabular crystals with labradorite in dolerite, Redan, Balla-

rat (B.M.). Specular iron in basalt may be regarded

as a primary constituent.

Herschelite.—var. of Phacolite.

The occui-rences recorded under the name of herschelite

should be placed under phacolite, because Victor von

Lang, at that time of the British Museum, was misled

by insufficient analyses and crystallizations (U.).

Hornblende.—var. of Amphibole.

Massive outcrop, Glenmaggie (CI.).
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Kamacite.—See note under taenite.

Keemesite.—Oxysulphide of antimony.

Coating massive stibnite, Tallandoon ; fibrous I'adiating

tufts in a druse, with quartz crystals and stibnite from

a vein in a quartz i-eef, United Brothers' Mine, Sunny-

side* (W.).

Laumontite.*§—Hydrous silicate of aluminium and calcium.

Partly in small crystals, and otherwise coating a joint in

mesozoic sandstone, San Remo (R.).

Lead.—
Rolled pieces from the gold drift, Park Company, Ballarat

West (B.M.).

Earthy oxide of.—With wolfram, head of Boggy Creek ; in

cavities in quartz, Tambo Mine, Deptford (CI.).

Leucopyrite (?)—Iron arsenide.

Bright tin-white patches in coarse granular quartz, and also

in tarnished patches in an iron-stained fine granular

quartz, Eldorado (W.).

Without analysis it is impossible to decide definitely whether

the iron arsenides are leucopyrite or lollingite, as the

variance in composition is the only distinguishing

feature. They also closely resemble arsenopyrite, for

which mineral they are probably often mistaken. It is

more than likely that there is a gradation from lolling-

ite to leucopyrite, and thence by the addition of sulphur

into arsenopyrite. Whether, like the latter mineral,

they are auriferous, does not appear.

LiMONITE.—Hydrous sesquioxide of iron.

Pseudomorphous crystals after stilbite (?) and vivianite,

Wannon (W.).

Analysis of limonite from the Mallacoota Proprietary Mine

(CI.):

Ferric oxide - - - 41 "95

Alumina - . . . 3-25

Water (hyg.) - - - 1-08

Water (combined) - - 6-85

Bismuth . - - . trace

Insoluble residue - - - 46"30

Gold, 7 ozs. per ton ; Silver, 6 dwts. per ton.
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Limonite occurs all over the colony, and may be found

almost wherever decomposition has taken place, more

especially in the areas of basic eruptive rocks and in

most outcrops of mineral lodes. It is therefore useless to

record occurrences unless they have some special minera-

logical or economic interest.

LiTHOMARGE.—(Indurated kaolinite).

Of shining porcelain-like appearance, coloured red in part by

iron sesquioxide, Maryborough district (W.).

Magnesite.—-Magnesium carbonate.

Earthy and impure nodules, 14 miles from Euroa (W.).

Vesicular, Will-Will-Rook : with calcite in dolerite, partly

coated with hyalite, Ballarat (B.M.).

Magnetite.—Iron protoxide and iron sesquioxide.

Large, dull brown, polished grains, Myamyn ; Angular and

partly rounded fragments, Surrey Hills (W.).

In perfect octahedrons, mixed with other non-metallic sands,

Mitchell River (CI.).

Analysis of Mitchell River magnetite ; sample obtained by

picking up with a weak magnet (CL).

Ferric oxide - - - 7 9 '44

Ferrous oxide . - - 20 '25

Magnesia - - - - trace

Manganite.—Hydrous sesquioxide of Manganese.

Laminar, Superb Coy's. Mine, Linton (B.M.).

Marcasite.—Orthorhombic Iron disulphide.

Nodular with fossil wood, Nelson mine, Sebastopol, Ballarat

(B. M.).

Mirabilite.—Hydrous sodium sulphate.

Efflorescent, earthy, in parts epsomite, Lai Lai (B.M.).

Molybdenite.— Molybdenum disulphide.

Plates in quartz, Gurrum, near Euroa; Lancefield (W.).

Molybdite.—Molybdenum trioxide.

An incrustation on molybdenite from a quartz vein in

granite, Gurrum, near Euroa (W.).

Monazite.—Phosphate of cerium, lanthanum, didymium and

mostly containing also thorium.
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Small brown resinous grains in a sand consisting of quartz,

wolframite, magnetite, menaccanite, chrysolite (?), felspar

and gold, South Gippsland (W.).

Phosphate of Cerium.—Probably monazite. Pinch Swamp
Creek, E. Gippsland (CI.).

Nhill, and in gem sands generally (R.).

This phosphate of ceriun), which is common in parts of

Gippsland, if not monazite is a closely allied mineral,

but it has never been completely analysed, perhaps

owing to the difficulty of isolating it.

MULLERITE.

A very doubtful mineral species (R.).

Nepheline.—See note under apatite.

Obsidian.—
This and other glassy forms of rocks should not be included

in mineral catalogues.

Oligoclase.—A soda-lime felspar.

Analyses of oligoclase from the basalt, Anakies (M.Dt.).

(See Report Aust. Assoc, for Advancement of Science,

vol. vii., p. 375).

Silica - - - -

Alumina

Ferric oxide - - -

Lime - - - -

Magnesia . . .

Soda - - - -

Potash - - - -

Unestimated and loss

Opal.—Silica with some water.

va?: Semiopal.—Massive, Beechworth; with felspathic clay

in basalt. Deep Creek (B.M.).

var. Hyalite.—Botryoidal crust in vesicular lava, McDonald's

Hill, Smeaton (B.M.).

var. Infusorial earth.—Grey and argillaceous; contains plant

remains. Sewerage tunnel near Railway Street, South

Yarra* (F. Spry).

No. I.
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Analysis of infusorial earth frora Cai'digan (B.M.):

Silica



266 Proceedings of the Royal Society of Victoria.

Pseudoniorphous crystals after iolite, accompanied by quartz

and felspar crystals from a cavity in granite, Bradford,

near Maldon (J. Hornsby).

Greyish-white matted scales from a quartz reef, Eaglehawk

(B.M.).

Platinum.—
Some examples examined were reported by Mr. W. Paterson,

of the Bank of Victoria, to occur at Turton's Creek,

Gippsland, Avith gold and osmiridium (R.).

Plessite.—See note under taenite.

Prehnite.*—Hydrous silicate of aluminium and calcium.

In removing some calcite from a specimen of axinite from

Dookie, by dilute hydrochloric acid, a few white crystals

of prehnite were revealed. They are very thin and

fragile, with broken outline and faces marked with cross

striations. The mineral occurs in diorite, and is asso-

ciated with axinite, garnet and calcite. A dull green

acute angled crystal was likewise noticed, which .can

probably also be referred to this species. It was

surrounded by a fine fibrous amphibole like byssolite

(W).

PsiLOMELANE.—Composition varied, but mostly manganese oxide.

Veins in silurian slate, McKenzie's Diggings, Goulburn

;

solid dendrites in a quartz boulder, Chinaman's Flat,

Maryborough (B.M.).

Botryoidal forms incrusting quai'tz, Ararat* (W.).

Pyrargyrite.§— Sulphantimonite of silver.

Democrat Mine, Glen Wills (CI.).

Pyrite.—Iron disulphide.

Cubical crystals densely impregnating orthoclase, Ararat

;

small veins of secondai-y origin in metamorphic sand-

stone, Kensington Street Sewer, South Yarra ; nodule

of radiated structure from decomposed granite, William

Street Sewer, South Yarra (W.).

Pyrite is so widely distributed that no record has been kept

of its occurrence in quartz reefs. It may almost be

said that where these are found, so also will pyrite be

found in more or less quantity, and even in quartz

which has every appearance of being quite pure, this

mineral will reveal itself in many instances after
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crushing r.nd washing. The reefs which do not contain

it are also probably devoid of the precious metal. Auri-

ferous dyke rocks are invariably pyritic, and in the

county rock adjacent to them and to many quartz reefs,

the mineral is also developed. Secondary pyrite is

mostly non-auriferous, and, as far as can be ascertained,

never contains gold in payable quantity.

Pyrolusite.—Manganese dioxide.

Buchan River (CI.).

Pyrophyllite.—Hydrous silicate of aluminium.

Scaly, rich in lithia, Egerton (B.M.).

Pyrrhotite.—An iron sulphide.

Massive, Thomson River ; in diorite, Buldah Creek, East

Gippsland (CL).

Quartz.*—Silica.

Massive, green and crystalline ; the colour is perhaps due to

the presence of chlorite. One mile south-east of Tangil

(W.).

var. Chalcedony.—Grey in colour and of tine botryoidal

structure on porous limonite, Granite Flat, Snowy
Creek (W.). Banded, Mount Cudgewa, Upper Murray.

From a cross course at a depth of 5 feet, Mount Black-

wood (B.M.).

Agate.—Banded with crystalline growth, Yandoit (B.M.).

Basaiiite.—Rolled fragment. Ovens River (B.M.). In most

drifts all over the colony (R.).

Flint.—Nodular concretion, Loutit Bay (B,M.).

Jasper.—Massive in Upper Silurian, Mount Cooper (B.M.).

Rhabdite.—A phosphide of iron and nickel.

This mineral occurs plentifully in the meteorites forming

nearly one per cent, of the mass of the nickel-iron in the

Cranbourne No. 1, Cranbourne No. 1 Meteorite (F.).

Beaconsfield Meteorite (C). Analysis :

—
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The analysis of Cranbourne No. 1 is the mean of three

analysis. The iron and cobalt analysis in the Beacons-

field failed, but cobalt was estimated at 0.80.

See also note under taenite.

RuBELLAN.—An alteration pi-oduct.

Hexagonal reddish plates derived from the decomposition of

olivine by hydration and oxidation of the iron. The

specimen is in the form of a volcanic bomb, Mount
Leura (W.).

ScHREiBERSiTE.—Phosphide of Iron and Nickel.

Occurs as an irregular envelope round the troilite patches or

nodules, and also as independent cystals through the

nickel-iron. It is between tin and silver-white in

colour, and its specific gravity is about 1-\1. It can be

obtained as a coarse insoluble powder by treating the

crude nickel iron with hydrochloric acid till all action

ceases. It is magnetic, and dissolves readily in nitric

acid.

Beaconstield meteorite (C.) ; Cranbourne No. 1 Meteorite

(F.) ; Cranbourne No. 2 and Langwarrin Meteorites

(W.).

Analysis :
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bright and metallic, had a square centre of a dull,

almost black, colour.

Analyses

:

Iron - - - - 67 480
Nickel - - - - 20-318

Phosphorus - - - 12-317

Schr6tterite.§*—Hydrous aluminium silicate.

Blue semi-transparent veins traversing a milky white amor-

phous aluminium silicate. The veiiis are very opal-like

in their appearance, and the coloui", which is rather

bright in the centre becomes almost lost towards the

sides. The specimen was obtained from the Government

track between Bright and Wood's Point (W.).

ScORODiTE.—Hydrous ferric arsenate.

An earthy crust on arsenopyrite in a quartz gangue, 14 miles

from Euroa ; minute green crystals in a ferriferous

drusy quartz from a reef two feet wide, Benalla (W.).

SiDERiTE.—Iron protocarbonate.

Massive, argillaceous and calcareous, coloured with carbon-

aceous matter, Morwell (W.).

var. Sphaerosiderite.—Small, almost perfect spheres of a

dirty brownish yellow colour on basalt, Garlick's Lead,

Trentham* (W.). Nearly wholly decomposed to

hydrous oxide of iron, Ceres, near Learmonth (B.M.).

Silver.—
A sulphide associated witli pyrite in quartz, Gelantipy (CI.).

Sphalerite.—Zinc sulphide.

Vein at Mount Tara ; crystals of metallic grey colour,

Cassilis (CI.).

Analysis of sphalerite from Cassilis (CI.) :

Zinc .... 63-29

Iron . - - . 4-61

Sulphur .... 29-88

Insoluble- - - - -15

Sphene.—Titanium and calcium silicate.

Tarago River, South Gippsland (CI.).

Spinel.—Alumina and maafnesia.
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var. Ruby Spinel.— Both determinations of this mineral are

wrong, and, to my knowledge, it has never been identi-

fied in Victoria (U.).

var. Pleonaste.—This common black variety occurs in many
of our alluvial deposits, and is frequently mistaken for

cassiterite. It can easily be distinguished by its

vitreous lustre, conchoidal fracture and superior

hardness.

Stibnite.—Antimony sulphide.

United Brothers' Mine and Democratic Mine, Glen Wills

(CI.).

Scrubby Creek, Mitta Mitta ; Mulgrave ; Eildon, Goulburn

River ; with antimony oxide, Burgoyne ; with kerme-

site, Tallandoon ; Toombullup ; Little River, Wodonga ;

Steel's Creek ; a vein two to three inches wide, the

casing shows gold, one mile east of DunoUy (M.Dt.);

with antimony oxide, 14 miles from Euroa (W.).

Stilbite.—Hydrous silicate of aluminium, calcium and sodium.

Small sheaf-like groups of clear crystals from druses in

the older basalt, Westernport (W.). Small crystals

associated with calcite from a joint in mesozoic sand-

stone, San Remo (R.).

Taenite.—A meteoric nickel-iron.

On decomposition and disintegration taenite lamellae may
be separated in quantity from the resulting fine material.

The highest specific gravity obtained was 7"1754 which

is low for an alloy so rich in nickel. Analysis

:
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occurrence may be given, as in this instance, it must be

understood that, owing to the fact that the various

metallic meteorites found in the colony, viz.—The

Cranbourne Nos. 1 and 2, the Langwarrin and the

Beaconsfield, are undoubtedly fragments of a parent

body, their mineral constituents will be identical but

perhaps not equally distributed. The want of an

exhaustive examination is probably responsible for the

apparent absence of them in some of the meteorites (W.).

Talc.—Hydrous magnesium silicate.

Consists of small scales stained with ferric oxide, occurs as

a vein six inches wide, Hedi (W.). The record of talc

from Heathcote is incorrect, the mineral proved to be

talcosite (XJ.).

Tennantite.§—Sulpharsenite of copper.

The specimen closely resembled tetrahedrite but gave strong

reactions for arsenic instead of antimony ; it is associated

witli chalcopyrite in a quartz gangue. Empress Lode,

Merry Creek (W.).

An assay of a bulk sample gave as follows (M.Dt.) :

Copper, 15 "8 per cent.

Gold, 13 dwts. 1 grain per ton.

Silver, 9 ounces 9 dwts. 1 1 grains per ton.

Tetradymite.§—Bismuth telluride.

Plates with splendent metallic lustre in places showing a

light bronze tarnish cleaves easily into laminae, strongly

resembles molybdenite; occurs associated with gold in

quartz, Maldon Gold Field Coy. The composition of

this mineral had been ascertained by Mr. Hiscock from

whom the specimen was received (W.).

Tourmaline.—A complex silicate containing boron.

Concentric radiating groups in quartz, Lindenow; in binary

granite iiear Nar-nar-goon (W.). In greisen, Cassilis

(CI.).

Troilite.—Monosulphide of Iron.

Occurs almost entirely as more or less rounded masses,

varying in size from half-an-inch to more than two

inches in length. They are usually surrounded by

schreibersite and graphite, and sometimes by daubree-

7
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lite. These minerals do not penetrate or mix with it,

as in the case of some meteorites. Cranbourne No. 1

Meteorite (F.), Beaconsfield Meteorite (C), Cranbourne

No. 2 and Langwarrin Meteorites (W.).

Analysis :

Cranbourne No. 1 Beaconsfield

I. 2. 3. 4. I. 2.

Iron - - - _ - 62-150 - 63-613 - — - 57-49 - 58-08

Nickel ----- 0-446 - — - _ - 4-30 - 4-34

Cobalt ---—-—-—-— - 1-50 - 1-52

Sulphur - - - 36-543 - — - 36-207 - 36250 - 35-71 - 36-07

Copper . - - — - 0-079 - — - — . _ . _
Chlorine - - — - 0-130 - — - — - trace - —
Graphite - - _ - __._-_ . o-33 - —
Insol. residue - 0-215 - 2-297 - — -—-—- —

TuRQUOis.—Hydrous phosphate of aluminium with some copper.

Thin veins and incrustations of greenish-blue colour with

quartz and slate, Lurg, near Benalla (M.Dt.).

Wolframite.—Iron and manganese tungstate.

Crystals in quartz from the granite of Mount Buffalo ; sand

in an auriferous wash, foot of Mount Buffalo and

Hoddle's Creek; in quartz, Cameron's Creek; tabular

plates in quartz, Jenolan River, Mallacoota (W.).

Head of Boggy Creek, Bullumwaal; in wash, Ensay; as a

lode intermixed with quartz, Buckwong Creek, Lime-

stone Creek (CI.).

Analysis of Wolframite from Buckwong Creek (CI.) :

Tungstic ti'ioxide - - 75*20

Manganese oxide - - 5-74

Ferrous oxide - - - 17-63

Insoluble residue (mainly silica) 1 -24



ANNUAL REPORT OF THE COUNCIL

FOR THE YEAE 1899.
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The Council of the Royal Society herewith presents to the

Members of the Society the Annual Report and Balance Sheet

for the Year 1899.

The following Meetings were held, and Papers read during the

Session :

—

March 9.— 1. "Further Descriptions of the Tertiary Polyzoa

of Victoria, Part II.," by C. M. Maplestone. 2. " Sea Tempera-

tures as an aid to Weather Forecasting," by T. W. Fowler, M.C.E.

3. "The Spectra of Oxygen, Sulphur and Selenium and their

Atomic Weights," by L. Rummel.

April 13.— 1. "A New Rotifer, Lacinularia striolata, with a

note on L. pedunculata," by J. Shephard. 2. "The Tertiary

Deposits of the Aire and Cape Otway," by T. S. Hall, M.A.,

and G. B. Pritchard.

May 11.— 1. "Notes on Maku'us gouldi and M. cyaneus, with

special reference to their change in Plumage," by R. Hall. 2.

" Note on an Abnormality in the Circulatory System of Hyla

aurea," by Professor Baldwin Spencer.

June 8.— 1. " On the Occurrence of Trachyte in Victoria," by

E. G. Hogg. 2. " On some New Species of Victorian MoUusca,"

by G. B. Pritchard and J. H. Gatliff. 3- "On the Occurrence of

Diprotodon australis, Owen, near Melbourne," by G. B. Pritchard.

4. "On some Remains of Marsupials from Lake Colongulac,

Victoria," by C. W. De Vis, M.A., with Introductory Remarks

on the Locality, by T. S. Hall, M.A. 5. "The Bone Clay and

Associated Basalts at the Great Buninyong Estate Mine," by

T. S. Hart, M.A. 6. " Remarks on a Fossil Implement, and

Bones of an Extinct Kangaroo," by C. W. De Vis, M.A.

July 7— 1. " On the Age of the Auriferous Quartz Reefs and

Alluvial Deposits in Victoria," by W. H. Ferguson. 2. " Note

on a Basalt Tree Cast," by R. H. W^alcott, F.G.S. 3. " Exhibi-

7a
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tion of and Remarks on some New Central Australian Articles

of Magic," by Professor Baldwin Spencer.

September 14.—" Phreatoicoides, a New Genus of Fresh-water

Isopoda," by 0. A. Sayce. The following exhibits were shown

:

1. Model of an Ornithorhynchus Jaw enlarged, showing Dentition,

by Professor Baldwin Spencer. 2. A series of Old Photographs

of Victorian Fossils, taken by the late Richard Daintree,

probably about 1866, by T. S. Hall.

October 12.— 1. "Solar Heat," by Isaac Tipping, C.E. 2.

" Catalogue of the Marine Shells of Victoria, Part III.," by

G, B. Pritchard and J. H. Gatliff. 3. " Description of a New
Lizard from Northern Queenlsand," by A. H. S. Lucas, M.A.,

B.Sc, and C. Frost, F.L.S.

November 16.— 1. " Niphargus pulchellus, a New Victorian

Blind Amphipod," by O. A. Sayce. 2. "A New Genus and a

New Species of Fish from the Mesozoic Rocks of Victoria," by

T. S. Hall, M. A.

December 14.— 1. "Further Descriptions of the Tertiary

Polyzoa of Victoria, Part III.," by C. M. Maplestone. 2.

" Note on Two Fossil Plants from Dundas," by W. S. Dun.

3. " On Some New Genera and Species of Australian Coleoptera,"

by Rev. T. Blackburn, B.A.

During the course of the year the Society has lost four associ-

ates and gained seven members and two associates.

The Council regrets to record the death of Professor Sir F.

M'Coy, a former President of the Society and one of its earliest

members.

During the year the following publications have been issued :

"Proceedings" (New Series), Vol. XL, Part II., and Vol. XII.,

Part I. The second part of Vol. XII., is nearly ready for

publication.

The Council has still to regret that the usefulness of the

Society is crippled by want of funds.

The Librarian reports that during the year about 1200

volumes and parts of volumes were added to the Library, which

is growing so rapidly that the question of additional shelving

will soon have to be faced. There seems to be no possibility in

the present state of the Society's finances of binding keeping pace

with the increase of the number of volumes.
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Honorary Members.
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London {President^ 1855 to 1857)

Forrest, The Hon. Sir J., K.C.M.G., West Australia ... 1888

Hector, Sir James, K.C.M.G., M.D., F.R.S., Wellington, 1888
N.Z.

Liversidge, Professor A., LL.D., F.R.S., University, 1892
Sydney, N.S.W.

Neumayer, Professor George, Ph.D., Hamburg, Germany 1857

Russell, H. C, B.A., F.R.S., F.R.A.S., Observatory, 1888
Sydney, N.S.W.

Scott, Rev. W., M.A., Kurrajong Heights, N.S.W. ... 1855
Selwyn, Dr., A. R. C, 137-i Broughton-street, Yancou- 1897

ver, B.C.

Todd, Sir Charles, K.C.M.G., F.R.S., Adelaide, S.A. ... 1856

Verbeek, Dr. R. D. M., Buitenzorg, Batavia, Java ... 188&
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Life Members.

Butters, J. S., F.R.G.S., Empire Buildings, Collins-street 1860
west

Eaton, H. F. ... ... ... ... ... 1857
Elliott, T. S., " Cahillstone," Coldstream, Gippsland ... 1856
Elliott, Sizar, 20 Porter-street, Prahran, Victoria ... 1866

Fowler, Thomas W., M.C.E., University, Melbourne ... 1879

Gibbons, Sydney, F.C.S., 31 Gipps-street, East Melbourne 1854
Gilbert, J. E. ... ... ... ... ... 1872

Love, E. F. J., M.A., F.R. A.S., 213 Victoria Terrace, Ptoyal 1888
Park

Nicholas, William, F.G.S., Coolgardie, Western Australia 1864

Rusden, H. K., "Ockley," Bay and St. Kilda streets, 1866
Brighton

Selby, G. W., 99 Queen-street, Melbourne ... ... 1881

White, E. J., F.R.A.S., Observatory, Melbourne .. 1868

Ordinary Members.

Balfour, Lewis, B.A., M.B., B.S. ... ... ... 1892
Baracchi, Pietro, F.R.A.S., Observatory, Melbourne ... 1887
Barnes, Benjamin, Queen's Terrace, South Melbourne ... 1866
Barrett, J. "w., M.D., M.S., F.R.C.S., 127 Collins-street 1891

east, Melbourne
Berry, Wm., Trafalgar Road, Camberwell ... ... 1898
Blackett, C. R., F.C.S., Government Analyst, Swanston 1879

Street

Boese, C. H. E., 2 Jolimont-terrace, Joliniont ... 1895

Campbell, F. A., MCE., Working Men's College, Latrobe- 1879
street, Melbourne

Cherry, T., M.D., M.S., University, Melbourne ... 1893
Cohen, Joseph B., A.R.I.B.A., Public Works Department, 1877

Melbourne

Danks, John, 391 Bourke-street west, Melbourne ... 1871
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Dunn, E. J., F.G.S., "Roseneath," Kew ... ... 1893
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Edwards, Thomas Elford, Burke-road, Balwyn, Victoria 1896

Ellery, R. L. J., C.M.G., F.R.S., F.R.A.S. (Fresidenf, 1856

1866 ^0 1885), Observatory, Melbourne

Fox, Dr. W. R., L.R.C.S., L.R.C.R, 129 St. George's- 1899
road. North Fitzroy
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Armadale
Gotch, J. S., 109 Albert-street, East Melbourne
Gregory, Prof. J. W., D.Sc, University, Melbourne

Hake, C. N., F.C.S., Melbourne Club, Melbourne
Hall, T. S., M.A., University, Melbourne
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Kernot, Professor W. C, M.A., M.C.E. {President, 1885 1870
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Kershaw, J. A., National Museum, Swanston-street ... 1900

Lyle, Professor T. R., M.A., University, Melbourne ... 1889

Loughrey, B., M.A., M.B., B.S., M.C.E., 3 Elgin-street, 1880
Hawthorn

Martin, C. J., M.S., D.Sc, University, Melbourne ... 1897
Masson, Professor Orrae, M. A., D.Sc, University, Melbourne 1887
Mathew, Rev. John, M.A., B.D., Coburg, Victoria ... 1890
Michell, J. H., M.A., University, Melbourne ... ... 1900
Moors, H., 498 Punt-road, South Yarra ... ... 1875
Muntz, T. B., C.E., Trustees' Buildings, Collins-street, 1873

Melbourne

Nanson, Professor E. T., M.A., University, Melbourne ... 1875
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Oliver, C. E., M.O.E., Metropolitan Board of Works, Melb. 1878
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{The names of new genera and species are Printed in Italics).

Aboriginal implements, 191.

Acirsa granulosa, 143.

Actaeopyramis casta, 148.

Adelactaeon concinna casta,

148.

Adeorbis vincentiana, 140.

Agatha australis, 151.

Amaurobius///(9j-/^^, 80.

Amphibia, 175.

Amphipoda, 225.

Amphiblestrum bispinosum, 3.

concnvum, 4.

crassimanum, 3.

moniliferiim, 189.

nitid^rm, 189.

ovatuni^ 189.

platiulatum, 188.

robustmn., 3.

sexspinosiim, 189.

variabiles 188.

Araneus jtiemorii, 99.

scutigerens, 100.

Argoctenus peciiuafi/s, 106.

Ataxocerithium serotinum, 153.

Atyloides gabrieli, 230.

Batillaria cerithium, 154.

Bittium cerithium, 153.

estuariuum, 154.

granarium, 153.

icarus, 154.

insculptura, 154.

lawleyanum, 154.

minimum, 155.

pyramidale, 154.

turbonilloides, 156.

variegatum, 155.

Caecum, sp., 144.

Caleschara parva, 4.

Caloporella, 201.

Catenicellopsis, 203.

Characodoma halli, 7.

Cellaria biaperta, 1,

biseriata, 1.

contigua, var. corioensis, 183.

gigantea, 184.

grandis, 183.

Ceratia puncto-striata, 148.

Ceritliidea turritella, 154.

Cerithiopsis albosutura, 155.

angasi, 155.

atkinsoni, 1 55.

clathuratus, 155.

crocea, 155.

purpurea, 155.

Cerithium australe, 156.

dubium, 152.

ebeninum, 156.

eludens, 152.

granarium, 153.

icarus, 155.

insculptum, 154.

monachus, 152.

rhodostoma, 153.

serotina, 153.
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tenue, 154.

turr-itella, 153.

Chemnitzia becldomei, 150.

fusca, 149.

Clathrus delicatula, 143.

jukesiana, 143.

philippinai'um, 144.

Coi'bulipora a/iipulia, 207.

Cribrilina turgida, 205.

Crossea concinna, 144.

Crosseia concinna, 144.

Crustacea, 225.

Cryptodrilus coorafiiensis, 42.

queenslandica, 41.

shephardi^ 40.

Cyphaspis spryi, 179.

Cyrtarachne hitifroiis, 102.

latifions, var. atuberciilaia,

102.

Drassus debilis, 90.

Earthworms, New, 29.

Elusa bifasciata, 149.

Erato denticulata, 133.

Eulima augur, 144.

aurantia, 147.

com mensalis, 145.

indiscreta, 145.

marginata, 145.

micans, 145.

niucronata, 145.

proxiina, 144.

tenisoni, 145.

Eulimella moniliforme, 151.

Fletcherodrilus unicus, var,

major. 44.

Frogs, 175.

Digaster bmiineus, 66.

gayndaheiisis, 67.

niino?; 65.

Diorite, 215.

Diplotrema fragilis, 30.

Diporochaeta arnoldi, 61.

davallia, 53.

eiizona, 55.

Jrosti, 62.

grandis., 63

iindti, 54.

/iiatuii, 60.

niaplesfoni, 64.

mediocincta^ 53.

nenwralis., 59.

notabHis, 57.

richardi, 58.

ielopea, 56.

Dolophones maxi/nus, 104.

Gammarus australis, 233.

Geological nomenclature, 157.

Gippsicola ra/eighi, 85.

Gnaphosoidts pn/ictatus., 92.

Granite, 214.

Granitel, 215.

Granitite, 215.

Granulite, 215.

Habronestes, 97.

Haplothele varius, 78.

Hyalella anstt-alis, 226.

Hyla macula ta, 177.

Hylobius divergeiis, 82.

pKiiclatus, 84.

lanthina balteata, 141.

communis, 141.

exigua, 140.
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striolata, 141.

Isopoda, New, 25, 125.

yanire/Za pu/st7/a, 125.

Janthina, see lanthina.

Lampania australis, 156.

Leiostraca acutissima, 146.

Lepralia a/rensis, 211.

burlbigtonensis, 208.

calopora, 210.

clavaia, 209.

cosiata, 209.

cribrosa, 210.

mamillifera, 211.

partipuncta, 211.

quadratipunctata^ 210.

radiata, 209.

Liocerithium monachus, 152.

Liocranuni albopunctatum, 111.

Lonchaeus jucunda, 147.

Macedonia burchelli^ 86.

Macropora cribrilifera, 204.

Marginella ivhaiii, 137.

Medmassa albopunctata, 111.

bicolor, 112.

fusca, 113.

Melicerita elliptica, 184.

Membranipora aviculifera, 186.

^^///j', 185.

dennanti, 2.

globtdosa, 185.

ijicurvata, 2.

ligulata, 204.

lojigipes, 187.

porcellafia, 188.

regularis, 187.

radicifera, 186.

morningtojiietisis, 2.

spiailtfera, 1.

Meinbraniporella decorata, 207.

riigosa, 207.

Megascolex, andersotii, 44.

fardyi, 46.

larpentensis, 64.

lobulatus, 48.

minor., 49.

viontamis, 48.

priichnrdi, 47.

iliidgei, 50.

terafigiensis, 51.

Megascolides diaphanus, 32.

eucalypti, 35.

punctnhis, 37.

i-/^^//, 34.

tisdalU, 36.

juarragulensis, 38.

volvens, 39.

Melbourne, Geology, 243.

Microeca fascinans, 10, 22.

Micropora carinata, 207.

elegans, 205.

Iu7iipuncta, 206.

Microporella rugosa, 208.

Minerals, Additions to Census

of, 253.

Miturga mactilata, 109.

Mollusca, Catalogue, 139.

Mollusca, New, 131.

Monoptygma casta, 148.

Muscovite granitite, 215.

Natica shorehami, 131.

subcostata, 132.

Native implements, 191.

Niphargus montanus, 237.
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Obeliscus jucundus, 147.

tasnianica, 151.

Odontostomia jonesiana, 147.

Odostomia angasi, 151.

australis, 151.

casta, 148.

lactea, 151.

jnekai/ei, 136, 152.

petterdi, 151.

Ondina casta, 148.

fnicra, 134, 148.

Opalia australis, 143.

Ovaticella tiirbinafa, 212.

Pachycephala gutturalis, 10, 19

Palmicellaria quadrijrons, G.

uniserialis, 7.

Parthenia casta, 1 18.

Peti'oeca phoenicea, 11.

Petrology, 214.

Philippia lutea, 140.

Philoria frosti, 175.

Phreatoicus shephardi, 25.

Plumage changes, 10.

Polyzoa, 1, 183, 204.

Potainides australis, 156.

ebeneum, 156.

ebeninus, 156.

turritella, 154.

Pyraniidella australis, 151.

bifasciata, 147.

casta, 148.

jonesiana, 147.

jucunda, 147.

tasmanica, 151.

tincta, 147.

Pyripora cateniiiaria, 4.

Rissoa puncto-striata, 148.

Rocks, 214.

Scala australis, 142.

jukesiana, 143.

granosa, 143.

philippinarum, 144.

Scalaria consors, 143.

concinna, 144.

delicatula, 143.

granulata, 143.

granulosa, 143.

Sella crocea, 155.

Selenaria cribrosa^ 4.

Shells, Catalogue, 139.

Solarium luteum, 139.

Spiders, 68.

Distribution of, 69.

List of Macedon, 71.

Stone implements, 191.

Storena, 97.

niacedonensis, 98.

Storeiiosoma lycosoides, 95.

Stylifer brunneus, 147.

crotaphis, 146.

i/iunacuhita, 137, 146.

lodderae, 147.

robusta, 146.

Subularia acutissinia, 146.

Syenite,, 2 15.

Syrnola bifasciata, 147.

jonesiana, 147.

tincta, 147.

Syspira rubicunda., 108.

Thalamoporella gracilis, 6.

rosieri, form longirosti'ata,

5.

Trichaeta aitstralis, 30.

Trichotropis gabrieli, 142.

Trilobite, 179.
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Turbonilla angasi, 149.

brevis, 135, 150.

casta, 148.

crenulifera, 150,

erubescens, 149.

festiva, 149.

fusca, 149.

hofmani, 149.

niacleayana, 149.

D^ariae, 149.

jnicra, 134, 148.

nitida, 149.

spina, 150.

tasraanica, 149.

cerithiuD), 153.

granosa, 143.

Utninelita 7H07ifanus, 237.

spenceri, 238.

Venator fuscus, 118.

?narginafus, 120.

spenceri, 116.

Vittaticella, 201.

Yarra, Lower, Geology, 243.
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