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The Glacial (Permo-Carboniferous) Moraines
of Rosetta Head and King's point, South
australia.

By Walter Howchin, F.G.S., Lecturer in Geology and

Palaeontology in the University of Adelaide.

[Read April 5, 1910.]

Plates I. to XVII.

The coastline from the mouth of the River Murray to

King's Point, a distance of little more than twenty miles, is

one of the most varied and interesting portions of the southern
sea-board of South Australia. The low foreshore of Middle-
ton ; the prominent headlands of Port Elliot, Rosetta Head,
and King's Point ; the picturesque islands that festoon the

coast ; and the serrated schists that occupy the beach between
Rosetta Head and King's Point make this section of the

coast rich in contrasts and of great scenic beauty.

This locality is, moreover, a centre of interest, more pro-

found and far-reaching than the merely picturesque. Here
are the remnants of an extensive but vanished highland
which in the far past had its snow-covered peaks and out-

spreading rivers of ice—ice that spread in one continuous
sheet from the valley of the Murray to Spencer Gulf, chok-

ing the valleys and overstepping the secondary water-

sheds in its flow towards the northern plains. The morainic
material carried by this ice-sheet was enormous, and notwith-

standing that much of it has been removed by subsequent
denudation, enough has been left in sheltered situations to

give us some idea of the magnitude of the ice-flood.

My present purpose is to deal with only a very small por-

tion of this great extinct glacial field, viz., a description of

the moraines which found a shelter on the leeward side of what
are now two headlands facing the Southern Ocean.

I do not wish by the title of this paper to convey the

impression that Rosetta Head and King's Point were respon-

sible for the origin of separate and exclusive glacial deposits.

The moraines which stretch northward from the Bluff and
King's Point were certainly influenced by local contours, but
at the same time they formed part of the one great glacial

mud-deluge which in Permo-Carboniferous times flowed over^

the. whole of what is now the southern districts of South
Australia. The excuse for dealing with this subject in a sec-



tional way, so far as the present paper is concerned, is that
the deposits now under description exhibit two of the most
perfectly-preserved examples of Permo-Carboniferous moraines
that have come under my notice.

Rosetta Head Moraine.

Rosetta Head, or the Bluff as it is more commonly
called, possesses a striking profile. It is a rounded hill,

317 ft. in height, washed by the sea on three of its sides,

and on the landward exhibits a steep and broken crest, which
passes into a low, smooth curve at about half the elevation

of the hill, thereby giving an easy access to the summit
(see plates iii. and iv.). The south-eastern side of the hill

gives a very fine illustration of intrusive granite weathered
into huge masses and spheroidal blocks. On the landward
side the granite forms a junction with fine-grained mica-

schists, the latter being intimately penetrated with strings

and shots of granite, while at greater distances from the

igneous rocks there are conspicuous quartz-veins and "blows."

The schists, in their landward extension, are largely obscured

by a covering of clay and large boulders which can be traced

from the slopes of the Bluff to an indefinite distance in a
northerly direction.

The dissimilar features of the two sides of the Bluff arise

from a geological unconformity of high-time value. The sea-

ward side, as well as the summit, consists of metamorphic
schists intimately penetrated and contorted by granitic veins.

The landward slopes are formed of a wide ridge of morainic
material which, although dating from the Palaeozoic age, has

scarcely been altered from its original incoherent condition

during the many geological periods that have transpired since

its deposition.

The Bluff originally formed part of an east and west
ridge that possessed steep faces towards the north. These
scarps, facing the north, form parts of the old-world topo-

graphy which the ancient ice-sheet impressed on the district.

It is a characteristic feature of glacier movement that the

ice exerts the greatest denuding force at the further extremi-
ties of a hill in the direction of its own flow. In such
situations the rocks have less powers of resistance, and are

cut into and carried away by the ice-plough under a process of

"plucking.

"

An escarpment of the kind just mentioned would, under
the influence of an ice-flow, tend to produce two classes of

effects: firstly, a large amount of material for transporta-

tion, gathered from the wearing back of the scarp ; and
secondly, a lee-face, under the protection of which morainic



material would have a tendency to accumulate. These two
features are well illustrated in the case of the Bluff, viz., a
broken or "plucked" face in the direction of the flow, and a
great accumulation of erratics and glacial-till on the landward
side—that is, on the lee-side of the hill.

By reference to the map (plate i.) it will be seen that a
ridge of older rocks (Cambrian) divides the morainic deposits

of Encounter Bay from similar deposits on the Waitpinga or

western side of the ridge. This dividing ridge forms an
inlier of the glacial beds, and was, until exposed by denuda-
tion, entirely covered by glacial deposits. Outliers of the

latter can still be found in patches along the sides and on the

crest of the ridge. One such occurs in Section 180, Hundred
of Encounter Bay, where a group of erratics can be seen in a
paddock on the east side of Hall's Creek Road.

Confining our attention at present to the eastern side

of this dividing ridge, the morainic material forms a nearly

continuous sheet, sculptured into foothills and terraces, ex-

tending from the Bluff to Glastonbury Hill, at the entrance

to the Inman Valley. The moraine is seen on the beach, in

places, at Encounter Bay, where it helps to form a remarkable
reef which extends nearly a mile seawards and is largely

bared at low tide (plate iii.). At the higher elevations the

glacial deposits consist mainly of sand or sand-rock, but in

the main trail from the Bluff the beds are a stifnsh clay, form-
ing good wheat-land, which is sometimes stony and contains

large erratics. Good sections of this boulder clay can be seen

in the creeks, and especially in washouts, which are easily

developed in the cultivated ground. A washout in Section

177, Hundred of Encounter Bay, is several hundreds of feet

long and, in places, 30 ft. deep.

In plate ii., fig. 2, a longitudinal sketch-section of the

Rosetta Head moraine is given. The main portion of the Bluff

consists of granite, but on the landward-side there is an outcrop
of schists which occupy the mid-distance of the ascent, and
at lower levels these are obscured by the prevalence of glacial

drift. The glacial beds make a curve on the lower slopes of

the Bluff and pass into an irregular ridge, resting on an
uneven floor of the older rocks.

The ice-plough in passing over the Bluff cut deeply into

the schists, producing a hollow in the rocks by "over-

deepening" its floor. The excavation was brought about
partly from the high gradient of the glacier's path and partly

from the more yielding nature of the schistose rocks as com-
pared with the granite. This ice-cut hollow is now occupied

by glacial drift (plate ii.), extending from the Bluff for about
a quarter of a mile. Some very large erratics are exposed

a2



in the boulder clay. One, for example, situated at about
half-distance between the Bluff and the inlier of schists, mea-
sures 14 ft. by 9 ft. The thickness of the boulder clay, as
well as the foreign character of some of the erratics, is suffi-

cient evidence that the deposit is not wholly of local origin.

Beyond the ice-cut rock-basin, just described, the schists

come again to the surface in the form of a rounded boss,

level with the general contour of the ridge, and dip under the
glacial drift on all sides except the east, where they have been
truncated by the sea and form low cliffs. Beyond this point,
the section, except where the line passes over a spur of the
old rocks, shows an unbroken extension of the moraine to

Glastonbury Hill, on the road to the Inman Valley, a dis-

tance of three miles from the Bluff.

There is little to distinguish the general features of the
moraine, as seen in its various sections, except the greater
or less prevalence of its erratics. In Sections 7 and 8, Hun-
dred of Encounter Bay, close to the beach road, there is a

very fine example of a stony moraine, where a score or more
of large erratics, partially uncovered, can be seen in a bank
of till (plate v.).

In Section 177, on the west side of Waitpinga Road,
there is a great field of large erratics. At the south angle of

this section a 30-ft. washout, already referred to, has exposed
more than a dozen of these large boulders sticking in the

clay faces of the washout or resting on the bottom. Groups
of granite boulders occur in different parts of this paddock, and
near the northern fence, at the bend of the Inman Valley

Road, where it rises to Glastonbury Hill, a long line of over

twenty large boulders can be seen (plate vi.). The moraine
can be traced up the sides of this hill, chiefly on the eastern

side of the road, where it merges into the Inman Valley

deposits.

The sea has operated on the soft morainic material to

such an extent that a considerable bay has been created by
its encroachments, extending from the Bluff to the Port

Elliot headland. Within recent geological times glacial clay

formed the sea-cliffs throughout the greater part of this dis-

tance. The recent elevation of the seaboard has placed these

old sea-cliffs beyond the reach of the waves ; but they can be

readily recognized between the Hindmarsh River and Port

Elliot, and also between Encounter Bay and the Bluff, where
the road runs between the old sea-cliffs and the sea on a low

shelf sixty yards wide.

This waste of the glacial till by the encroachments of the

sea has had the effect of strewing the beach and shallow water
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with a great assemblage of boulders, the latter having been

left, whilst the finer material has been washed away. These
boulders are especially numerous in the protected cove at the

back of the Bluff at a distance of about half a mile from the

latter. Here there are hundreds of large erratics between
tide-marks and also on land at or near the base of the

moraine cliffs (plates vii., viii., and ix.). By far the greater

number of these are granitic and chiefly of the local type.

There are, however, other granites and some sedimentary
rocks represented which are not local. Very siliceous quartzites

occur among the erratics. On the beach near highwater-mark
three masses of quartzites lie in close proximity to one another,

measuring respectively 8 ft., 6 ft., and 4 ft. in their longer

diameters. One large quartzite between tides has attached

to it a bed of brecciated marble 1 ft. in thickness. One
boulder of fine-grained, pink-coloured granite 3 ft. in length

is highly glaciated and polished. Some of the granites are

of exceptional size. One of these, on the beach, which is fall-

ing apart along joint-planes, measures 23 ft. in length (plate

ix.). These beach erratics are most plentiful opposite to the

old cliffs where the sea has encroached on the moraine, and
for a distance of half a mile of coast they are in countless

numbers.
A suggestion might be made by some that these boul-

ders, which are mostly granite, were worn from the Bluff in

the ordinary course of subaerial waste, and subsequently
transported along the beach by wave action. The evidence,

however, does not favour this view. It would follow as a
natural order of things that the ice-sheet in passing over the

granitic ridge (of which only isolated fragments remain in

the headlands and islands) would quarry the stone and carry

it forward. The immense quantity of this granite, which is

spread over hundreds of square miles of the inland districts,

is sufficient evidence of this : but the presence on the beach
of numerous stones foreign to the locality indicates the work
of an agent more far-reaching than wave action. Neither
can we assume that the granite boulders have been derived
from granite dykes penetrating the schists on which many
of them rest. The schists, except in a narrow zone where
they form a junction with the granite, are quite free from
granitic intrusions. Moreover, if we refer the beach boulders
to ordinary local waste and transport, there ought to be a
long train of these stones, most numerous at the base of the
Bluff and gradually thinning off with distance from this

source. It is, however, not so. Between the Bluff and the
great 'field of beach erratics there is half a mile of coast along
which granite boulders scarcely occur, whilst the greatest



numbers are found in close proximity to the old sea-cliffs of
glacial till, in which similar granites to those on the beach
can be found in situ.

Between Encounter Bay and the River Inman there are

low-lying flats of recent origin. They extend from the base
of the moraine to the sea, and are often more or less sub-

merged in winter by the drainage from the hills, when the
water accumulates behind the coastal sandhills. In these

flats there are deposits of white to dark-coloured marlstones,

consisting largely of the brackish-water shell, Oexiella

badgei'ensis. The deposit in its present indurated condition

is a marly limestone, and is used for building purposes as well

as for road-metal. These estuarine shells give evidence of per-

manent lagoons behind the sandhills within recent times, the
water being retained, no doubt, by the underlying impervious
glacial clay. The limestone is capped by a thin deposit of
travertine which has been laid down under drier conditions in

later times. That the glacial moraine once occupied the posi-

tion and now underlies these flats is rendered probable by
the occurrence of erratics within the area. One of these can
be seen a little north of the old cemetery, in the angle of
Section 81, close to the road: and a smaller one, a little

north of the one just referred to, on the Encounter Bay road.

Further evidences of the extension of the glacial beds east-

wards are supplied by the fact that clay is sometimes exposed
on the beach, and also by the presence of a large granite erratic

stranded almost opposite the mouth of the Inman River.

King's Point Moraine.

The sea-beach between Rosetta Head and King's Point
is extremely rocky. Dark-coloured schists occupy the beach
in sharp ridges and make cliffs from 30 ft. to 50 ft. in height.

On the top of the sea-cliffs there are morainic deposits which
are continuous from Rosetta Head to King's Point (plate iv.)_

Here the moraine is about half a mile in width, being limited

by a ridge of old rocks parallel with the coast and forming
its background. This coastal strip is under cultivation, and
is dotted with erratics. For the first three-quarters of a

mile from the Bluff the erratics are not numerous, but at the

distance named a small bay is reached in which a large num-
ber of granite boulders is grouped on the beach and also

on the top of the adjacent cliffs. From this point the
erratics again become scarcer until near King's Point, when
they once more increase in numbers under the influence of

the new trail connected with the latter.

King's Point is a headland situated one and a half miles

to the south-west of Rosetta Head (plate x.). West Island,.



a fragment of the granitic ridge, was at no very distant date

joined to the mainland at King's Point, from which it is now
separated by a sea channel of about half a mile in width.

According to the Admiralty Directory the island is 132 ft.

in height, which is a little higher than the highest point of

the moraine at King's Point. The island has a remarkably
even and rounded contour, suggestive of having been sub-

jected to glacial erosion (plate xi.).

West Island appears to stand in a similar relation to the

moraine of King's Point as Rosetta Head does to the

moraine of Encounter Bay, as already explained. In the case

of King's Point, the sea-channel and adjacent land represent

the rock-trough (or "over-deepening") cut out by the glacier

on the down-flow side, and there is also present an undulating
floor of schists with morainic debris in protected situations.

The schists (which are mostly fine-grained mica-schists similar

to those at the back of Rosetta Head) are relatively soft, and
owe their preservation, as a headland, to the protection which
West Island affords. A similar process of cutting into the

schists is in evidence at the back of Rosetta Head : an isthmus
is being formed by encroachments of the sea behind the

granite ridge, and, in time, Rosetta Head will be disconnected

from the mainland in the same way as West Island has

become. It is fortunate that King's Point has been pre-

served from the levelling action of the waves, as it exhibits,

notwithstanding its great geological age, an example of a

moraine which might be regarded as typical of those laid down
by existing glaciers.

In plate ii. a sketch-section of the moraine is given, so far

as it is seen within the limits of King's Point. The schists occur
as strong reefs on the beach, and show an elevation at the
head of the Point of about 20 or 30 ft. above sea-level.

The original outline of these old rocks was probably in the
form of a dome, as they have a slope on the landward side

and disappear under the moraine, about one-third distance

between the Point and the normal line of cliffs. The pro-

montory rises gradually from the point until, when in a
line with the usual contour of the sea-cliffs, it reaches a height
of 100 ft. With the exception of a part of the headland, as

just described, the whole of the promontory consists of

morainic material.

The moraine, whilst in remarkable preservation as a
whole, has been cut into by the weather. The upper surface

has been lowered and its sides have been seamed by run-
ning waters. The small gullies thus formed give interesting

sections of the beds, and the removal of the finer material



has led to a concentration of its stony contents. It consists

of two main beds :
—

(a) An upper bed of loosely-cemented sand 22 ft.

(b) A lower bed of stony clay (till) ... 78 ft.

The upper bed (a) might be classed as a sand-rock

—

argillaceous in part and of various colours—white, yellow,

and red. Usually, it is either a dark-red colour or mottled
arising from the presence of iron oxides, which by segrega-

tion has led to the formation of ferruginously-cemented
sands, either in layers or local segregations—a very common
feature of the glacial sandstones and conglomerates of this

period as they occur to-day in South Australia. The bed
contains a few stones of small size, and these are usually

more or less water-worn. Infiltration has led to the forma-
tion of a great number of stalactitic pipes in the upper part
of the bed, probably following the occurrence of roots and
other organic matter in the subsoil.

The wind and rain have deeply eroded this bed, which
forms the cap of the moraine. Some parts have been ex-

cavated to the level of the underlying clay, and there are

outliers of the same material scattered over the summit, with
glacial clay exposed between them (plate xii.). At the land-

ward end, where the moraine gently rises to higher ground,
there is a continuous cliff of the sand-rock, 20 ft. in height.

Here the bed gives some slight indications of being stratified.

It is possible that this upper member of the section had its

origin in the redistribution of morainic material, under the

action of water, at a period subsequent to the ice-flood. On
the other hand, this bed closely resembles the glacial sand-

stones which occur interstratified with glacial clays in other

parts of South Australia. If it were of contemporary date

with this particular glacial period, it certainly suggests

altered conditions from those which prevailed during the

deposition of the underlying boulder clays. The power of

vigorous transport had ceased, and only fine material could, as

a rule, undergo carriage. It may represent a late stage of

the glacial period when, along the face of the retreating ice-

sheet, water became the chief agent of deposition.

The lower bed (h) exhibits the features of a typical

glacial till or boulder clay. The clay generally carries a

certain proportion of sand and is very stony, the stones

ranging from the size of pebbles to many feet in diameter.

The summit of the moraine is nearly flat, except for the

unevenness which is the result of erosion. Where the surface

has been worn down to the underlying clay bed an extra-

ordinary assemblage of large and small boulders strew the



ground (plate xii.), several of which have diameters of 7

.and 8 ft. One granite boulder occupies a perched position

on the edge of the main gully facing east, which gives it a

striking appearance when viewed from the beach (plates xiii.

and xiv.). This erratic has been much larger than it is at

present, having exfoliated and thrown off an outer shell which
is about 4 in. in thickness. In its reduced form it has the

shape of a nearly round boulder 8 ft. in diameter. The
boulder rests on undisturbed till.

In a small tributar}' of the main gully just mentioned
.a very stony face of glacial till is exposed, including some
fairly large erratics. A group of still larger erratics stands

out conspicuously near the upper part of the moraines facing

the sea (plate xiv.). A small washout on the south side

near the summit of the moraine contains a very interesting

group of boulders, some of which show evidences of glacia-

tion (plate xvi.).

The majority of the large erratics belong to the local

type of granite—a very coarse, pinkish-coloured granite, with
numerous large porphyritic crystals of felspar, many of which
nave undergone corrosion, and take the appearance of pseudo-

pebbles. These granites also sometimes show inclusions of

the local schistose rocks, fragments of the latter having been
caught up into the magma before its consolidation. The other

classes of erratics, mentioned in the order of the frequency
of their occurrence, are fine-grained, highly-coloured pink
granites, and fine-grained grey granites. Quartzites of

several types also occur. Some of these are white, laminated,
and of saccharoidal texture. One specimen of this class

measures 4 ft. in 'length. Other examjoles of quartzite are

bluish in colour and very siliceous. Among the smaller

erratics were noticed aplites, quartz-porphyry, and a few
examples of the local schists. Small drifts of blown sea-sand
occur in places on the sides and also on the summit of the
ridge.

A conspicuous feature of the morainic material here, as

well as in other parts of South Australia where Permo-
Carboniferous glacial deposits occur, is the presence of highly
water-worn gravel, apparently beach-worn. The commonest
varieties represented among these rounded stones are quart-

zite, quartz, granite, and a few schistose pebbles. Many of

these show some form of glaciation, as, for example, a high
polish, or have been strongly ground on one side ("soled"),

and in a few instances exhibit well-marked glacial striae (plate

xvii.). I do not intend to discuss the origin of these sea-

worn pebbles of the glacial drifts in the present paper—that
-will come more appropriately at a later stage, when I hope
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to be able to place additional evidence on this interesting sub-
ject before the Society.

The beach on the east side of the Point is thickly strewn
with erratics, which are of large size and in considerable
variety. It is remarkable that at the extreme point
of the headland, where the schists form reefs running
in the direction of West Island, there are no erratics on the
coast : but within the bays on either side of King's Point ice-

transported stones are extremely common. The barren ground
next the island has been sea-swept, and a thickness of 30 ft.

of schist removed by wave action, which has also disposed of

the morainic material which capped these schists. The source
of the erratics in the bays on either side of the Point can be
readily traced to the glacial clay which comes down to the
beach in immediate proximity to these boulders.

The rounded hummock of schist, which has been cut into

by the sea at the extreme point, and passes out of sight

under the moraine on the landward side, probably received

its rounded form under ice movement ; but no evidence of a

polished pavement could be detected on its surface. When
we consider the soft and friable nature of the mica-schist

which formed the floor of the glacier this absence of the
evidences of glaciation cannot be wandered at. A stone of

this kind could neither take a fine polish in the first instance

nor retain it against the weathering action of subsequent ages.

Clear evidence of glaciation was, however, obtained from the

erratics, as already stated.

Conclusion.

Both the moraines described in this paper illustrate the

important effects produced by hard prominences in conjunc-

tion with soft rocks in promoting morainic aggradation.

The increasing ice- sheet became in time an "ice-flood" with
high erosive energy directed towards deepening its bed and
transporting its debris. On meeting the hard granitic barrier

that ran east and west its quarrying power was checked ; but

passing over this strongly - resisting rock, it immediately

plunged into the yielding schists and excavated its path in

them below the normal level. When the ice age was passing

away and the ice-sheet shrinking back to the greater eleva-

tions the power to erode was lost, the rock basins gradually

becoming choked by the material which the glacier had no
longer power to scoop out from the deeper levels. This was
the age of aggradation, a levelling-up of the uneven floor of

the glacier bv the load it was no longer able to carry to the

regions bevond.
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Then, finally, long after the last of the glaciers had dis-

appeared and the denuding forces of subsequent ages cut

deeply into the boulder clays which choked the valleys,

these moraine - filled hollows were doubly protected

:

firstly, on account of their low - lying position, which
made them the last to come under the influence of

subaerial waste, and, secondly, from the existence

of the hard granitic ridge, on the up-stream side, which
ridge in the first instance led to the excavation of the hollows

in the softer rocks, and now stands guard over them in delay-

ing the processes of waste. Rosetta Head has played this

role, as pointed out, in the one case : and West Island,

although now severed from the mainland, has done a similar

thing in the history of King's Point moraine, as shown in

our second illustration.

DESCRIPTION OF PLATES.

Plate I.

Map of the district described in the paper, showing the
morainic areas associated with Rosetta Head and King's Point.

Plate II.

Sketch-sections of the moraines at Rosetta Head and King's
Point.

Plate III.

Rosetta Head (the Bluff) and ridge of morainic material as
seen from Encounter Bay. Littoral reef of limestone is seen in
the foreground.

Plate IV.

Rosetta Head as seen from King's Point; also moraine and
-erratics overlying the cliffs of Cambrian schists which connect
the U\o headlands.

Plate V.

Rosetta Head moraine, with erratics, seen in transverse view,
near Encounter Bav.

Plate VI.

Group of granite erratics, in lineal order, near the base of
Glastonbury Hill, Inman Valley Road.

Plate VII.

Group of erratics in shallow water, Encounter Bay. The
boulders have been left by the retreat of cliffs of boulder-clay
worn away by the sea.

Plate VIII.

Great field of erratics, situated between high and low water
marks, washed from boulder-clay, Encounter Bay.
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Plate IX.

The largest erratic on the coast at Encounter Bay, measuring:
23 ft. in length. It is of porphyritic granite and is breaking up
along joint planes.

Plate X.

King's Point as seen from the east. With the exception of
the basal part of the extreme point it is entirely composed of
morainic material.

Plate XI.

"West Island, off King's Point, at a distance of half a mile
from the latter. Shows an ice-smoothed outline.

Plate XII.

Summit of the moraine at King's Point. A ridge of the
upper (sandy) beds is seen at the back, and a number of large
erratics resting on boulder-clay in the foreground.

Plate XIII.

View of the eastern side of the moraine at King's Point, with
a large perched boulder near the summit.

Plate XIV.

The large boulder seen in Plate XIII. at a nearer view. The
erratic, which is 8 ft. long, is of granite and rests on undisturbed
glacial till.

Plate XV.

King's Point moraine, facing the sea, showing a group of
large erratics near the summit and a washout in glacial till on the
left-hand side.

Plate XVI.

The washout on left-hand side in Plate XV. at a nearer view,.

showing the stony character of the till.

Plate XVII.

Two examples of glaciated stones from the King's Point
moraine. About half natural size.
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DESCRIPTIONS OF AUSTRALIAN CURCULIONI D/E, WITH
NOTES ON PREVIOUSLY DESCRIBED SPECIES.

Part VIII.

By Arthur M. Lea.

[Read June 7, 1910.]

SUBFAMILY OTIORHYNCHIDES.

Merimnetes fagi, n. sp.

Reddish-brown, appendages paler. Densely clothed with
fawn-coloured scales, frequently with a golden or golden-

green gloss, and usually mottled or 'spotted with brown. In
addition with numerous suberect setae, varying from white
to black, and usually forming a single row on each elytral

interstice.

Rostrum with three carinse, of which the median one is

sometimes entirely concealed. First joint of funicle almost

as long as second and third combined. Prothorax
granulate-punctate, or somewhat vermiculate. Elytra ovate;

with series of large, partially-concealed punctures ; suture,

third and fifth interstices feebly raised. Length (excluding

rostrum), 4^-6J mm.
Hob.—Tasmania : Hobart, Launceston, Burnie, Sheffield,

Stonor, Mole Creek (A. M. Lea).

In general appearance rather close to australis, but
smaller and somewhat wider, antennae somewhat shorter, etc.

The bulk of the specimens appear to have the derm of a

reddish-brown, but occasionally it is almost black. On the

prothorax there is usually a rather feeble dark median stripe,

and a shorter one on each side of the base. On the elytra

the spots or mottlings are generally rather numerous, but not
sharply defined or constant in position ; there are generally

also some dark spots on the abdomen. Most of the specimens
were taken from the so-called native myrtle Fagus Cunning-
hami.

Numerous specimens from Waratah and two from Ulver-
stone differ in having the elytral setae less erect, but I can
find no features sufficient to be regarded as of specific im-
portance.

In this and all the following species the rostrum is

separated from the head by a transverse suture (sometimes
almost concealed). Between the eyes there is a narrow longi-

tudinal impression (also more or less concealed). The males
differ from the females in being smaller, with the prothorax
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less transverse, the elytra more convex, narrower and less

ovate, with large punctures and narrower interstices, and the
legs and antennae longer. The basal segment of the abdomen
also differs sexually, in some species- being concave in the
male and flat in the female, or flat in the male and convex
in the female.

Merimnetes simplicipennis, n. sp.

Reddish-brown, appendages paler.

Rostrum with very feeble and normally quite concealed
earinae. First joint of funicle as long as second and third

combined. Prothorax with sides rather strongly rounded;
wdth numerous, somewhat irregular, and more or less con-

cealed granules, with a feeble median line. Elytra oblong-
ovate ; with regular rows of large, partially-concealed punc-
tures ; interstices not alternately raised. Length, 7J-7J mm.

Hah.—Tasmania: Mount Wellington, Hobart (A. M.
Lea).

Very close to australis, but both sexes slightly wider,

the suture not subcarinated posteriorly, and the third and
fifth interstices not at all raised above their fellows, but
quite uniform with them. The elytral setae also are almost
uniformly disposed, instead of being more noticeable on the
odd than the even interstices.

One of the three specimens before me has the derm almost
black. The clothing is of the same nature as in the pre-

ceding species, but the dark patches are larger and very ill-

defined, and there is a large blotch on the base of the pro-

thorax. The elytral setae are also somewhat longer and more
uniformly whitish.

Merimnetes montanus, n. sp.

Black, antennae and tarsi more or less diluted with red.

Moderately densely clothed with white scales, with numerous
very feeble spots of brown. In addition with rather short,

semi-decumbent setae.

Rostrum with three narrow carinae, almost or quite con-

cealed before abrasion. First joint of funicle subequal in

length with second and third combined. Prothorax with

rather strongly rounded sides ; surface vermiculate : with a

rather feeble median line. Elytra ovate, with regular rows

of large, partially-concealed punctures ; alternate interstices

very feebly raised. Length, 6J-6J mm.
Hah.—Tasmania: Summit of Mount Wellington (A. M.

Lea).

The length is about equal to that of uniform is, and
slightly less than that of australis, but from both species it
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differs in being broader, antennae somewhat shorter and
stouter, eyes more projecting, rostrum stouter, prothorax

shorter with more rounded sides, and the clothing somewhat
different.

The white scales are not so dense as to conceal the derm,
in consequence of which the whole insect has a somewhat
greyish appearance. Many of them (especially along the

suture) have a golden gloss. The darker elytral spots are

nowhere sharply defined or large. The elytral setae are much
less erect than usual ; on some specimens most of them are

whitish, on others they are mostly dark. The basal segment
of the abdomen is more concave in the male than usual.

Merimnetes viridis, n. sp.

Black, appendages red. Densely clothed with green or

greenish-grey scales, frequently with a golden gloss. In addi-

tion with short, semi-decumbent setae.

Rostrum with a narrowly impressed and usually concealed

median line. Antennae thinner than usual : first joint of

funicle slightly but distinctly longer than second and third

combined. Prothorax granulate-punctate or feebly vermicu-
late. Elytra ovate : with regular rows of large, partially-

concealed punctures ; interstices regularly convex. Length,

4|-5i mm.
Hab.—New South Wales: Mount Kosciusko (R. Helms

and W. E. Raymond).
In size and structure almost identical with oblongus

y

but the clothing more or less metallic, instead of a dingy,

feebly-mottled grey. A specimen from the Victorian Alps
was given to me by Mr. Blackburn as M. uniformis, Boh. (?).

It, however, has both legs and antennae reddish, and is less

than half the size of Otiorhynchus mucus (a species with which
Boheman compared uniformis).

Apparently a common species. The bulk of the scales

are green, and frequently with a metallic gloss ; many singly-

scattered scales are -decidedly golden. One specimen has the
whole of the scales golden. With most species of the genus
the rostrum is carinated, although to see the carinae it is some-
times necessary to remove the scales ; but in the present species

the carinse are entirely absent.

Merimnetes celmisle, n. sp.

Black, antennae (except club and tip of scajje) red. Mod-
erately densely clothed with brilliant metallic scales, varying
from golden-green to purplish-blue. In addition with very
short setae.
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Rostrum non-carinate. First joint of funicle slightly

longer than second and third combined. Prothorax scarcely
granulated, with fairly large, more or less concealed punc-
tures. Elytra ovate, with regular rows of large, partially-

concealed punctures ; interstices regularly rounded. Length,

3|-4J mm.
Hab.—Victoria: Mounts Buffalo and Baldi ; New South

Wales: Mount Kosciusko (H. J. Carter).

Readily distinguished from all species known to me by
its black and red antennae, black legs, and beautiful scales.

Mr. Carter informs me that on Mount Koscuisko it is found
at an elevation of 6,000 ft. on a large white daisy (Celmisia,

sp.).

Merimnetes decipiens, n. sp.

Black, appendages reddish. Densely clothed with greyish

scales, more or less densely-mottled or spotted with brown.
In addition with moderately long, recurved setae.

Rostrum very indistinctly carinated, even on abrasion.

Antennae rather shorter and stouter than usual in the genus;
first joint of funicle somewhat shorter than second and third

combined. Prothorax about as long as wide in male, gently

transverse in female ; granulate-punctate, and with a feeble

median line; but derm almost entirely concealed. Elytra
ovate, with regular rows of large punctures, appearing small

and narrow through clothing ; interstices regularly rounded.
Length, 3-4 mm.

Bah.—Tasmania (H. H. D. Griffith), Mount Wellington,
Hobart (A. M. Lea).

The smallest of the genus, and in size and appearance
remarkably close to Neomerimnetes destructor, but the second

segment of abdomen longer than third and fourth combined,
and its suture with first not straight but curved upwards from
each side, so that at the middle it is about one-half longer

than it is at the sides.

The clothing is of a rather dingy slaty-grey, sometimes

almost uniform, but usually more or less distincly mottled or

spotted with brown, especially on the elytra. On an occa-

sional specimen the elytral clothing is mostly pale-brown,

with spots of slaty-grey and darker brown.

NEOMERIMNETES 0) INFLATUS, n. sp.

Reddish-brown, appendages reddish. Densely clothed

with scales varying from grey to dark-brown. In addition

(l) The species of this genus bear a strong resemblance to those

of Merimnetes. but may be at once distinguished therefrom by
the perfectly straight sutures of the second abdominal segment.
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with semi-decumbent setae, similar in colour to the scales

amongst which they are placed.

Eostrum almost parallel-sided to near apex, with a feeble

and more or less concealed median carina. Antennae not very

thin ; scape almost straight ; first joint of funicle stouter and
longer than second, second longer but no stouter than third.

Prothorax moderately transverse, sides evenly rounded

;

densely granulate-punctate, but sculpture normally concealed.

Scutellum small, but round and very convex. Elytra rather

strongly convex, at base no wider than base of prothorax,

but sides strongly inflated to about middle, and then strongly

diminishing in width to apex : strongly striated, with fairly

large but partially-concealed punctures in striae; interstices

evenly rounded. Length (excluding rostrum), 3J-4J mm.
Hab.—Queensland : Mount Tambourine, Gympie (H.

Hacker)

.

Larger than destructor , the elytra more inflated, scutel-

lum more conspicuous and elytra more variegated.

The male differs from the female in being smaller and
narrower, with the elytra less inflated and the legs and
antennae somewhat longer. The derm varies from a rather

bright reddish-brown almost to black ; the apical segments of

the abdomen are sometimes reddish. The club is usually

darker than the rest of the antennae. The clothing is not
alike on any two of the five specimens before me. On the
type male it is of a dingy-grey, with a large parallel -sided,

chocolate-brown patch extending the whole length of the

prothorax ; similar scales clothe most of the elytra, but with
short spots of paler scales. On the type female it is also

grey, but somewhat mottled with ochreous, the brown scales

are absent from the prothorax, and on the elytra almost con-

fined to a rather wide curved fascia about summit of posterior

declivity. The other specimens have the clothing intermediate
in character.

Merimnetes unifoemts, -Boh.

This species was described as having the antennae and
legs black. The only species known to me in which both the
antennae and legs are black is one which I have from Mount
Victoria and Jenolan. < 2 ) It is, for the genus, a large species,

measuring 8 mm. (including the rostrum), a length exceeded
by only two species of the genus known to me. Boheman
described the species as slightly longer and narrower than
Otiorhynchus raucns, (3) and with this my specimens agree.

(2) In New South Wales, the type was from New Holland. In
Masters' Catalogue it is recorded from Victoria.

(3) Two specimens of 0. raucus before me measure 7 and 7^
mm. respectively.
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M. cequalifrons has sometimes the legs and antennae-

black, wholly or in part, but usually some parts are quite
distinctly red: that species, however, is much smaller than
0. raucus.

Merimnetes ,equalifrons, Blackb.

This species was described as being without a fine longi-

tudinal impression between the eyes. It, however, is really

present, although sometimes concealed by the clothing. The
scales are nearly always more or less ashen, but the elytra are

occasionally feebly sjDotted, and the prothorax has sometimes
a feeble dark stripe along the middle, and occasionally a very
feeble one on each side. The legs and antennae were not
mentioned, being presumably included under the word
'"piceus." In most of the specimens before me they are more
or less black, but occasionally are decidedly reddish, more
especially the tibiae and tarsi. The basal joint of the funicle

is about as long as the three following combined.

SUBFAMILY AMYCTERIDES.

Acaxtholophus extmius, Macl. (Cubicorrhynchus)

.

A specimen in the Macleay Museum is labelled as Cubi-
corrhynchus exirnius, Macl., and although it is not the type
(this should be in the Australian Museum) it agrees with the
description, and was probably named from the comparison
with the type.< 4 >

The species is evidently an A cantholophus. Its head and
prothorax certainly somewhat resemble those of several species

of Cubicorrhynchus, but so do those of many other species of

A cantholophus (irroratus, Macl., denticollis, Macl., and plani-

collis, Wath., amongst others). The shape of the head is

almost exactly as in irroratus, except that the conjoined

tubercles close to each eye are less prominent, and that the
eyes are more prominent. The prothorax has numerous
granules (not as numerous as in denticollis and planicollis)

on its disc, interspersed with a few of larger size. There is

a small conical tubercle on each side of apex, a less conspicuous

one on each side of base, and a larger conjoined pair on each
side near apex, but separated from apex by a deep impression.

<4) Dr. Ferguson has kindly compared this specimen with the
type, and has written me as follows:—"I took the Macleay
Museum specimen of exirnius down to the Australian Museum
and compared it with the types. They are identical in regard to
tubercles, granules, etc., the only difference being that the types
are slightly wider and fuller in the elytra, and somewhat more
convex on ventral segments. These differences are in my opinion
sexual, and T should think that the Macleay Museum specimen
was the male, and the types females."
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The elytra are those of quite a typical Acantholophus; the

conical tubercles are on the third, fifth, and seventh inter-

stices ; those on the third commence on the base and termin-

ate just below summit of posterior declivity, those on the

fifth commence at the base and terminate at the declivity,

and those on the seventh commence near the shoulder and
terminate before the middle.

The Macleay Museum specimen is from Stirling Range
(the locality given in Masters' Catalogue), but the type
was recorded from King George Sound.

CuBICORRHYNCHUS STERILIS, PaSC.

The description of this species is utterly worthless, being
little more than a brief comparison with morosus, a name
which is probably applied to many different species in col-

lections. In morosus and the allied species (taurus, Mussoni,
dilatieeps, Blackb.

;
piceosetosus, maculatus, calearatus, Mad.

;

occult us and mpdestus, Sloane) T believe it to be impossible to

conclusively identify most of the species from the descrip-

tions already published, and, further, that it is almost impos-
sible to describe the females of most of them so that they can
be conclusively identified. They all have an oblique, obtuse,

granulated ridge on each side of the base of the prothorax,
and in the middle of the base itself two granules rather more
conspicuous than those elsewhere.

Most of the species, however, may be quite readily iden-

tified by the tibiae of the male, and especially the hind pair
;

and these are not even mentioned in the description of

iterilis. But as the type should be in the British Museum,
some hope may be entertained of having the tibiae described

eventually. (5 ^

CUBICORRHYNCHUS PICEOSETOSUS, Mad.

The types of this species are both females. Their setae

are darker and shorter (on the apical half of the elytra,

however, they are much as in many other species of the
genus) than in any other specimens I have seen, and this is

possibly characteristic of the species. Structurally I cannot
distinguish them from the types of maculatus, but possibly

an examination of males of both forms would confirm them as

distinct.

(5) Mr. C. J. Gahan writes me that the type of this species "is
evidently a female ; the hind tibia? are straight, not granulated,
covered with pale scales, with seta? interspersed."
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Cubicorrhynchus Mussoni, Blackb., and dilaticeps,
Blackb.

I think it extremely probable that the types of both'

these species are females. On enquiry from Mr. Blackburn
he wrote that there was "nothing remarkable about the hind
tibiae of either of the species you enquire about."

Bubaris Hardcastlei, n. sp.

Black. Rostrum, under surface, and appendages with
blackish setae, becoming very short on upper surface.

Read rough. Rostrum wider than long, separated from
head by a deep impression ; with four strongly-punctured
ridges and three deep grooves, of which the median one ii

continuous and the others deep and wide at base, but narrow
and shallow at apex. Scape stout and curved, strongly in-

flated at apex; four apical joints of funicle strongly trans-

verse. Prothorax moderately transverse, sides strongly

rounded ; with large, round, clearly-defined granules and
small tubercles, differing only in size. Elytra comparatively
short, base not much narrower than prothorax at its widest,

sides dilated to beyond the middle ; with rows of very large,

irregular punctures, becoming more regular on sides ; with
rows of granules varying considerably in size ; base with four

strong projections. Abdomen with sparse and comparatively
small punctures. Length, 9^-10 mm.

Hab.—Queensland: Cunnamulla (H. Hardcastle).

A very wide species with larger granules than usual and
without special tubercles crowning the posterior declivity.

The two specimens before me (and which are probably
both females) are practically without clothing other than the

setee : but as in some of the depressed places some very short

pubescence can be seen, it is probable that on freshly-matured
specimens the clothing would be more distinct. The elytral

granules are very variable in size. Those on the second inter-

stice are larger than any of the others, and many could

fairly be regarded as small tubercles ; the fourth interstice

has also some large granules. The suture and posterior

declivity are both granulate. The larger elytral granules, in-

stead of being crowned by a single seta on each, are usually

supplied with several, and the setae, instead of being fairly

long and suberect, are very short and depressed. Even when
there is but one seta (both on prothorax and elytra) that seta

arises from a feeble elevation in the middle of a circular

depression, crowning the summit of the granule : the depres-

sions are always conspicuous, even on the smallest granules.

On each elytron there is a rather strong projection on the
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shoulder and on the third interstice, that on the shoulder is

more advanced than the other, but is no larger ; each projection

has numerous granules, and these are so disposed as to be

suggestive of the suckers on the arms of an octopus. The
suture could hardly be regarded as produced at the base.

Mythites frater, n. sp.

<3 . Black ; upper surface with very short, spare black

setae : the depressed spaces with indistinct brownish pubes-

cence. A ridge of black setae or hair extending from apex of

abdomen to between middle coxae, where it is densest. Legs
with black setae

Head with three deep and wide grooves. Rostrum
separated from head by a strong transverse impression, with

a deep median channel, each side of base with a short con-

tinuation of the lateral groove of head. Prothorar about as

long as wide ; with large, irregular elevations and deep im-

pressions. Elytra at base about the width of prothorax,

somewhat wider about middle ; with irregular rows of large

punctures, becoming very large at sides ; second interstice with

a distinct tubercle just below summit of posterior declivity
;

third with a carinated ridge on basal third or two-fifths, the

ridge projecting on to elytra at base, behind the ridge, with
two or three distinct tubercles, of which the apical one is

usually close to the one on second interstice ; fifth and seventh
interstices with some smaller tubercles ; shoulders strongly pro-

jecting on to prothorax, a laterally-projecting subhumeral
tubercle on each side. Front tibiae inflated at apex. Length
(excluding rostrum), 13J-18 mm.

Q • Differs in being larger, elytra wider, apex with two
conjoined mucros, third interstice less produced at base ; under-

surface without the ridge of hair ; and front tibiae simple.

Hah.—New South Wales: Mudgee, Coonabarabran, New
England, Clarence River (Macleay Museum).

I have seen in some collections as Eaomus basal is, Boi.,

and Mythites sulcicollis, Germ. ; but the sutural and third

interstices not becoming conjoined at the base readily dis-

tinguishes from the species I have identified as basal is,

although at a glance the two species appear to be identical ;

whilst sulcicollis has the prothorax densely granulate, and
usually with a single pronounced median channel. From the

description of perfossus it differs in being considerably larger

(the smallest specimen is 6J instead of 4\ German lines), with

the basal joint of the funicle longer than wide (Germar de-

scribes the funicle as having all of its joints transverse), as

well as in the sculpture of both prothorax and elytra. Begener
is described as having only a single depressed carina in

front.
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On the prothorax there is a deep and wide median chan-
nel, on each side of which there is a strong ridge, strongly

swollen laterally before the middle ; on each side of the ridge

there is a large irregular depression, interrupted by irregular

elevations, of which a few are in the shape of large slightly

convex granules or obtuse tubercles. The depression is

roughly divided into four arms, of which one becomes very

deep and terminates in front at the ridge margining the

median channel, a second is continued round the front and
sides so as to appear as a very irregular subapical con-

striction, a third opens feebly out into the median channel
near the base, and the fourth is continued shallowly to the

base where the projecting shoulder rests in it. But the

whole surface of the prothorax seems more or less variable,

although the elevations and the depressed spaces are always
very pronounced. True isolated granules are nearly always
absent. The tubercle on* the second interstice sometimes ap-

pears almost as if it belonged to the third. On one female
the ridge on the third interstice on the right side is con-

tinued almost to the posterior declivity. The tubercles on
the seventh, although fairly large, appear to be little more
than undulated spaces between the punctures, owing to the

large size of these. Each front tibia of the male is inflated

at the apex, with the under surface of the inflated jDortion

concave and covered with short, dense, black setae.

Mythites poropteroides, n. sp.

9 . Black ; upper surface not very sparsely clothed with

setae, varying from short to moderately long, and from
stramineous to black. Under-surface rather sparsely clothed,

-except for a distinct line of stramineous setae extending from
apex of abdomen to between middle coxae : legs rather densely

clothed.

Head with three deep and wide grooves, of which the

median one is deeper but narrower than the others. Rostrum
separated from head by a deep transverse impression, with

a deep and wide median channel ; each side of base with a

short and comparatively shallow continuation of the lateral

groove of head. Prothorax very little wider than long, sides

feebly rounded : with a wide but rather shallow median chan-

nel, on each side of which is a curved elevation extending

from apex to beyond the middle ; outside of this is an irregu-

lar impression, with numerous large, round, slightly convex

granules or small tubercles, occasionally almost conjoined.

Elytra at base no wider than base of prothorax, but consider-

ably wider before the middle, thence strongly decreasing in

width to apex, which is rather acute; with irregular rows of



^3

large punctures, becoming shallow towards sides ; with two
subcorneal and almost conjoined subsutural tubercles near

apex; suture near base raised and joined on to third inter-

stice ; third (exclusive of the base) with two or three tubercles,

of which the largest is just before summit of posterior

declivity : fifth with a distinct and rather long (but not much
elevated) median tubercle, with remnants of others, and a,

short ridge near base; seventh with some small tubercles;,

shoulders not projecting on to prothorax. Length, 18 mm.
Hab.—Victoria: Geelong (J. F. Mulder).
Readily distinguished from all other species known to me

by the elytra strongly narrowed to apex, with the large sutural

tubercles almost conjoined, and much closer to the apex than
usual : thus instead of being at or close to the summit of the

posterior declivity, they are quite close to the apex itself. The
elytra are somewhat suggestive of Poropterus conifer. In its

rounded shoulders it agrees with the female of tuberculatum,

but the sutural and third interstices are conjoined at the base,

instead of separated as in that species.

The irregular sublateral impression of the prothorax from
some directions appears almost semi-circular, and curves round
as if to join in with the median channel, but is prevented from
doing so by two large granules. On the type (and only

specimen I have seen) there are (exclusive of its basal con-

nection with suture) two tubercles on the second interstice on
the right side and three on the left ; on the seventh there are

seven on the right and five on the left. It is probable, how-
ever, that both the prothoracic and elytral sculpture is sub-

ject to more or less variation. It is probable that the male
has strongly projecting shoulders.

Mythttes foveipennis, n. sp.

o • Black ; clothed with rather sparse blackish setse ; but
with a dense ridge of dark-brown or blackish setae, extending
from apex of abdomen to between middle coxae.

Bead with a deep median groove and two or three deep
ones on each side. Rostrum separated from head by a deep
transverse impression : with a deep and wide median channel :

with a deep groove on each side, commencing at base and
running out at about the middle. Prothorax slightly wider
than long, sides moderately rounded, disc feebly convex ; with
dense, clearly-defined granules, larger at about one-fourth from
apex and one-fourth from base than elsewhere ; without a

median line. Elytra at base not much wider than prothorax,
and very little wider elsewhere ; apex widely rounded ; with
double irregular rows of very large punctures or foveae,

becoming regular on sides : third and fifth interstices dis—
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tinctly raised, with several tubercles overhanging the posterior

declivity, and with four projections at base. Length, 16-19

mm.
9 Differs in being more convex, elytra wider, a.pex

with two small mucros, tubercles overhanging the posterior

declivity smaller, and under-surface with a line pubescence
instead of a hairy ridge.

Hab.—New South Wales: Blue Mountains, Blackheath
(Macleay Museum).

The elytra could scarcely be regarded as granulate,

although in places (especially on the suture and posteriorly)

a few almost obsolete ones are present ; this alone would
distinguish the species from granulatus. But the foveate

impressions are also different ; in this species, although very
irregular in shape, they are almost regular in continuity, but
in granulatus they are much fewer in number, more irregu-

larly disposed, shallower, and usually transversely conjoined.

The second interstice has a large tubercle overhanging the

posterior declivity, the third has a smaller one, and the fifth

a still smaller one : immediately below the tubercles there is a

somewhat concave space on each side.

Mythites basalis, Boi.

The original description of this species is very unsatis-

factory, but as it contains the expression "elytris . . . basi

quasi furcaits," I think it may be correctly applied to a

species I have long had named as Euomus basalis, Boi. This
species occurs at King George Sound, Swan River, and Gun
Island in Western Australia, and Port Lincoln in South
Australia. It has the sutural interstice of each elytron

obliquely joined on to the third at the base, so that it pro-

jects triangularly forward much as each shoulder does. In
other species of the genus the first and third interstices are

parallel at the base.

The species was originally described as an Amycterus.
In Masters' Catalogue it appears under Euomus: but Pascoe

referred to it (without explicitly consigning it to the genus,

however) as a Mythites. I have also seen it as an Acanthomus
(a generic synonym of Mythites).

Dialeptopus echinatus, Lea.

On fresh specimens of this species the elytra are con-

spicuously marked with three white stripes, meeting at the

base and again at the summit of the posterior declivity. The
white appears almost like enamel, and is present on the

tubercles as well as on the general surface.
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DlALEPTOPUS SEPIDIOIDES, PaSC.

There are before me six specimens which may belong to

this species, as several of them agree well with the original

description and figure ; but they vary in length from 5J to 1\
lines, instead of from 7 to 8. The tubercles vary in num-
ber, even sometimes on the different sides of an individual.

The outer row on each elytron has from 4 to 6 tubercles ; the

inner from 5 to 8. The species to which these six specimens

belong, whether sepidioides or not, may be readily dis-

tinguished from all others in my collection by the abdomen
and metasternum being very highly polished, with a wide
shallow transverse impression near the apex of the apical

segment (Pascoe does not mention the abdomen). Two of

the specimens have the prothoracic crests more parallel than
have the others.

Dialeptopus longipes, Lea.

There are eight specimens before me (from Mount Barker
and King George Sound) which probably belong to this

species: they differ, however, in having the apical mucros
more produced and sharper. The types of longipes appear to

be females, and of the eight specimens now commented upon
three appear to be females and five males. The males differ

in being narrower (the greatest width of the elytra is no
more than that of the prothorax) with the tubercles larger

and more conical. The elytral tubercles vary from almost
or quite black to a rather bright-red ; one specimen has the
legs, apex of elytra, and prothoracic crests also diluted with
red.

Dialeptopus pymferus, n. sp.

Black; with black setae on head, front of prothorax, and
legs : with a thin squamosity on parts of sterna ; elsewhere
almost or quite glabrous.

Rostrum with a fairly deep median channel, bounded by
parallel ridges. Prothorax about as long as wide, sides

strongly rounded and obtusely serrated, median crests feebly

waved and obtusely punctate on their upper surface, diverg-
ing hindwards, but not to extreme base, greatest width
between them about twice the width of their apices ; a sub-
foveate depression in middle of median channel ; a small
tubercle on each side, allowing the projecting shoulder to

rest between it and a median crest. Elytra rather narrow,
each with two rows of four tubercles ; shoulders strongly pro-
jecting and subgranulate : with rows of fairly large punctures
alone; upper surface, becoming larger and more regular on
sides : apex with a small, obtuse notch. Abdomen with large,,

sparse, shallow punctures, sometimes very feebly denned

:
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apical segment in one sex with a shallow median depression,
in the other with a small, round, subapical fovea. Legs
long and thin. Length, 11J-12J mm.

Hub.—South Australia (Macleay and South Australian
Museums).

In general appearance very close to Lindensis; but the
prothoracic crests practically without granules, a less distance

across their apices (the space across the apices in Lindensis
is greater than in any other species known to me), and de-

cidedly converging towards their bases, so that the space they
enclose is more pear-shaped ; the sides are also less serrated.

The elytra not wide across the shoulders distinguishes from the

description of lugubris, and the very distinct tubercles from the
description of obsoletus. One specimen was sent as macil-

entus, but it certainly is not that species, which is described
as having seven tubercles inwardly and four outwardly, and
with the apex strongly emarginate.

The tubercles are not always as black as the rest of the
elytra, but they are not distinctly reddish in any of the
specimens under examination. They are rather large and
increase in size hindwards, the inner ones being rather larger

but more obtuse than the outer ones. On two specimens
there are only three on the left outer row. The second row
of punctures is not, or scarcely, deflected by the tubercles, but
is continued on them, usually but one puncture being on the

inner side of a tubercle, but sometimes two or three.

SUBFAMILY HYPERIDES.

EURYCHIRUS ALLENI, 11. Sp.

Dark-reddish-brown, antennae and legs (wholly or in

part) paler. Densely clothed with somewhat small, rounded
scales ; and with thin scattered setae.

Head with normally-concealed punctures. Rostrum stout,

the length of three basal joints of tarsi ; with fairly dense

punctures ; with a feeble impunctate median carina. Two
basal joints of funicle moderately long. Prothorax slightly

wider than long, base not much wider than apex: with small,

dense, normally-concealed punctures. Elytra (across shoul-

ders) twice the width of prothorax, not much wider than long,

shoulders projecting laterally ; a strong conical tubercle on
each side of middle, preapical callosities small but distinct

;

with rows of large but partially-concealed punctures, the

rows deflected about tubercles. Legs moderately long: hind
femora just passing elytra; tibiae narrowly grooved through-
out their lower surface. Length, 7-8J mm.

Hah.—Queensland: Cairns (E. Allen).
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Differs from bitiiberculatus in being smaller, the pro-

thorax smaller with less rounded sides, the elytra! tubercles

much larger, more acute and less upright, the shoulders more
prominent, and the legs considerably shorter, with the hind
femora, thinner and just passing apex of elytra instead of

considerably passing (in their ordinary position the hind
femora appear to be too short to reach the apex), and the

tarsi less parallel -sided. The thickest part of the hind femora
in bitiiberculatus is thicker than the base of the elytral

tubercles ; in the present species the tubercles are consider-

ably thicker than the femora. There are nine specimens
before me, and they all differ in these respects from six of

bituberculatus.

The scales are usually of a golden-brown or bright-fawn
colour. On some specimens many of them are brightly golden,

or even with a beautiful rose or purplish gloss, especially on
the under surface and legs. On the prothorax there is

usually a short dark stripe on each side at the base, and
remnants of another at each side of apex : but the stripes

would not meet if continued to base and apex. On the median
segments of the abdomen also the clothing is variegated with
black. On one specimen the clothing on the prothorax (ex-

cept for the short dark stripes') and elytra is of a rather
dingy pale-green.

SUBFAMLY AP!ONIDES.
An on.

In describing species of this genus previously I was under
the impression that (in such species where there was a differ-

ence) the rostrum of the male was longer than that of the
female. I now believe that the reverse is the case. If I am
correct in this surmise the following of my previous descrip-

tions will need correction :
—

condensatum.
/Emulum.
Phtlanthum.
FuSCOSUTUPALE.
Integkicolle.
Cappophagum.
Immundum.
SOLANT.
Anthidium.

It will also be necessary to correct in the table comosurn,
Pasc, and pulicare, Pasc.

In the descriptions that follow where one sex has the
rostrum longer than the other I have assumed that sex to be
the female.



Apion agonis, Lea.

The elytra of most specimens of this species have a very

faint greenish gloss.

Apion amabile, Lea.

The types of this species have the antennae of a rather

dark-reddish-brown.

Apion ^mulum. Lea.

Four specimens from Chillagoe (Queensland) appear to

belong to this species, but they differ from the type (which
apjDears to be somewhat abraded) in having the clothing more
uniformly covering the surface, so that the prothoracic punc-
tures are normally quite concealed and the elytral punctures
almost so. In the type the club is black and the rest of the

antenna? of a rather dark-red. In the Chillagoe specimens the

club is also black, but the other joints of the antennae are

reddish-flavous.

Apion inornatum, n. sp.

Black, shining, glabrous.

Head with two shallow grooves between eyes. Rostrum
moderately curved, about once and one-half the length of

prothorax : very feebly and gradually decreasing in width ;

with sparse indistinct punctures. Antennae inserted about
two-fifths from base of rostrum. Prothorax about once and
one-fourth as wide as long, sides rather suddenly constricted

close to apex and then oblique to base, base much wider than
apex ; with small and rather numerous shallow punctures,

causing the derm to appear slightly granulated. Elytra sub-

cordate, about one-fourth wider than long : distinctly striated,

with rather shallow punctures in the striae : interstices feebly

convex. Length, 2\ mm/6)

71ah.—New South Wales: Macleay River (R. Helms).
A short robust species, in build resembling agonis (with

which it would be placed in the table previously given by me),
but with the prothorax decidedly narrowed just behind apex,

and the rostrum with much finer punctures.

Apion tenuistriatum, n. sp.

Black, shining, glabrous.

Bead with a shallow but distinct depression between
eyes : behind depression with distinct punctures, absent from
rest of head. Rostrum almost straight, wide and almost

parallel-sided, slightly longer than prothorax: with small and

(6) In previous descriptions of species of Apion I included the
rostrum in each length given, hut in this and all the following
species the length is exclusive of the rostrum.



fairly numerous punctures. Antennae inserted almost in

exact middle of sides of rostrum. Prothorax distinctly longer

than wide, base scarcely wider than apex, sides at apical

third constricted, then bulged out and again constricted at

basal third : with small and rather sparse but clearly-defined

punctures. Elytra almost twice as long as their greatest

width ; very narrowly but distinctly striate, sutural stria with

indistinct punctures, second and third without any, fourth

with a few small ones, the others with more or less distinct

ones except at base and apex. Length, 3^ mm.
Hah.—New South Wales (Macleay Museum) : Mount

Irvine (E. W. Ferguson), National Park (A. M. Lea).

The head is impressed between the eyes with a rather

feeble carina on each side, but" not one in the middle. This

feature will associate it with pudicum and agonis, rather than
with terrce-regince and argutulum. The absence of pubescence
will distinguish it from pudicum : the shape of the prothorax
and the parallel-sided rostrum from agonis. At first sight it

is strikingly like Myrmacicelus formicarius of the Cylades.

Apion longicolle, n. sp.

Black, shining, base of funicle dull-red
;
glabrous.

Head with a few small punctures margining eyes. Ros-
trum very feebly curved, slightly longer than prothorax,
basal third half the width of head across eyes, then strongly

narrowed to middle, and then parallel-sided to apex: basal

third with small but fairly distinct punctures. Antennas in-

serted one-third from base of rostrum. ProfJiora.r distinctly

longer than wide ; base slightly wider than apex, sides gently
increasing in width from apex, then rather suddenly but not
strongly inflated, and then decreasing in width almost to

base, with a slight projection near base ; with very minute
punctures scattered about, but some larger ones on the sides

near base. Elytra fully twice as long as wide ; very narrowly
striated, fourth stria with a few indistinct punctures about
middle, fifth to ninth with more distinct punctures, but also

only about middle. Length, 3^ mm.
Hab.—New South Wales: Wollongong (A. M. Lea}.
In my table would be associated with agonis, from which

it differs in being larger, prothorax and elytra of different

shape, and some of the stria? absent just behind the shoul-
ders. From tenvistriatwm it differs in the prothorax not so

suddenly bulged out, and the subapical constriction absent,
the rostrum subulate, and the elytra less suddenly elevated
above the prothorax.

The head from some directions appears to be perfectly
flat between the eyes, but from other directions a very shallow
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impression can be traced there. From above there appears
to be a feeble granule on each side of the prothorax near the
base, but from the side this is seen to be due to a rather
deep impression.

Apion convexipenne, n. sp.

Black, somewhat shining.

Head with two almost imperceptible grooves between
eyes. Rostrum about once and one-half the length of pro-

thorax, rather thin, moderately curved, very feebly decreas-

ing in width from base to apex
;
punctures very indistinct.

Antennae inserted about two-fifths from base of rostrum.
Prothorax slightly wider than long, base much wider than
apex, sides rather suddenly constricted near apex, and thence
oblique to base; with small punctures fairly numerous in.

some places. Elytra strongly convex, subcordate, about once
and one-half as long as greatest width : narrowly striated,

with small punctures in striae, the interstices very finely

transversely or obliquely strigose or wrinkled. Length,
3i mm.

Hah.—Queensland: Cairns (E. Allen), Townsville (W.
W. Froggatt).

In my table would be placed with argutulum, from
which it differs in being considerably larger, the prothoracic

punctures finer, the elytral striae much finer, and the pro-

thorax and elytra of different shape. In appearance it

strongly resembles terrre-regince, but the elytra are ap-

parently glabrous. The prothorax not bulged out in middle
readily distinguishes it from tenuistriatum

.

On close examination an extremely short and sparse

pubescence can be traced, but it is so very indistinct (from
most directions it is quite invisible under a Coddington lens)

that the species could quite reasonably be regarded as glab-

rous. There is a short, deep, curved, subapical impression

on each side of prothorax. The punctures towards sides of

elytra appear (from certain directions) to be transversely

impressed on the interstices, so that these look almost as if

stitched together.

Apion niveodispersum, n. sp.

Black, somewhat shining, antennae dull-red, front tibiae

feebly or not at all diluted with red. With snowy pubescence,

rather dense on sides of prothorax, sterna, about scutellum

and apex of elytra : sparser but more regular on abdomen,
legs, head, and base of rostrum, and absent elsewhere.

Head with two shallow grooves between eves: with rather -
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numerous but sometimes concealed punctures. Rostrum of

male the length of prothorax, of female distinctly longer,

feebly curved, feebly decreasing in width from base to apex :

basal third of male with fairly distinct punctures, basal

fourth only in female. Antennae inserted about one-third

from base of rostrum. Prothorax moderately transverse,

sides obliquely increasing in width from apex to base ; with

numerous rather small punctures. Elytra subcordate, about

twice as long as width at base : distinctly striated, punctures

in striae distinct and fairly regular. Length, 2 mm.
Hob.—Queensland (Taylor Bros.), Chillagoe (Ii. Hacker).

In my table would be placed with pudicum, from which

it differs in the uneven distribution of its clothing and by

the very different shape of the .elytra. In pudicum these are

widest distinctly behind the middle ; in the present species

they are widest before the middle.

The snowy clothing appears to be readily abraded, especi-

ally on the upper surface.

APION SUB0P*ACUM, 11. sp.

Black subopaque, some parts sometimes dull-red. Rather
sparsely but almost regularly clothed with white pubescence,

except that it is denser on side pieces of mesosternum and
usually about scutellum than elsewhere.

Head very shallowly impressed between eyes. Rostrum
moderately thin, rather lightly curved, in male about once
and one-fourth the length of prothorax, in female once and
one-half, with distinct punctures in regular series on the
sides, smaller and sparser elsewhere. Antennae inserted about
one-fourth from base of rostrum. Prothorax moderately
transverse, sides moderately rounded ; with numerous rather

distinct punctures ; with a rather shallow, sub-basal foveate

impression. Elytra about once and one-half as long as wide ;

strongly striated, punctures in striae suboblong ; interstices

about as wide as striae, with small dense punctures. Length,

1J-2 mm.
Nab.—Queensland (Taylor Bros.), Chillagoe (H. Hacker),

Cairns.

The head appears to have two feeble grooves between
the eyes, but they are sometimes so feeble that they would
best, perhaps, be regarded as absent. But whether the species

is regarded as associated with terra-regince or pudicum, it is

abundantly distinct from either, and in fact from all described
Australian species with black legs, by its strong elytral

striation, with strong punctures in the striae.

A few of the specimens before me have the legs, an-
tennae, and part of the rostrum (sometimes even the prothorax



32

and elytra) obscurely diluted with red, and there is generally

at least a trace of red in the antennae, but most specimens
have the legs and rostrum deep black.

Apion stilbum, n. sp.

Black, shining, glabrous.

Head very shallowly impressed between eyes. Rostrum
almost straight, about once and one-fourth the length of

prothorax, basal fourth fairly wide, then strongly narrowed r

with the apical two-thirds thin and parallel-sided
;
punctures

very indistinct. Antennae inserted at basal fourth of rostrum.

Prothorax about as long as wide, sides gently increasing in

width from apex to beyond the middle, and then decreasing

to base; with very minute punctures. Elytra strongly con-

vex, about twice as long as wide ; finely striated, striae with-

out punctures except about middle third of the fifth to ninth ;

interstices not separately convex, with extremely minute
punctures. Length, l|-2 mm.

TIab.—New South Wales: Illawarra (H. J. Carter),

Otford (A. M. Lea).

The rostrum at about the basal two-fifths is suddenly
narrowed, and then parallel-sided to apex, so that it has a

very unusual appearance. The head is decidedly impressed
between the eyes, but the impression is single, so that in my
table it would be associated with agonis, which has the ros-

trum regularly decreasing in width and with strong punctures -

agonis is also a larger species, with wider elytra, on which
the strise are considerably stronger.

Apion pilistrtatum, n. sp.

Black; legs (claws excepted) and antennae flavous ; ros-

trum of male (except basal fourth) also flavous, but of female

black. Moderately densely clothed (more densely on sterna

than elsewhere) with short white pubescence, on the elytra

formed into distinct lines.

Head with derm partially concealed. Rostrum lightly

curved, in male the length of prothorax, in female slightly

longer ; basal fourth in male with partially-concealed punc-

tures ; elsewhere and the whole rostrum of female with very

small but fairly distinct punctures. Antennae inserted at

basal fourth of rostrum. Prothorax moderately transverse,

sides lightly constricted near base and apex, and rounded in

middle, base much wider than apex ; with dense and rather

strong punctures : with a small but rather deep sub-basal

fovea. Elytra about once and one-half as long as wide

;
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strongly striate-punctate ; interstices about as wide as striae.

Length, 1^-1J mm.
Hah.—Queensland: Mulgrave River (H. Hacker).
In my table the female would be placed with amabile,

from which it differs in its much smaller size, more compact
form, and sparser and more regular clothing ; the males would
be placed with condensatum and cemulum, which are also

larger and have very different elytral clothing. In build it

is like small specimens of subopacum, but the legs are pale.

The legs are very sparsely clothed, the rostrum is glabrous

except at the base. On the elytra the pubescence is almost

confined to a distinct line on each interstice. The interstices

are about the same width as the striae, but at the first glance

their clothing causes them to appear much narrower.

Apion congestum, n. sp.

Black, or with parts dark-reddish-brown ; legs mostly
flavous, rostrum and antennae variable. Rather densely

clothed (more densely on under than upper surface) with
white or whitish pubescence, but somewhat variegated on
elytra.

Head with fairly numerous but partially-concealed punc-
tures. Rostrum lightly curved; in male fairly stout, very
little longer than prothorax and with numerous but mostly
partly-concealed punctures ; in female longer and thinner than
in male, with sparser and smaller punctures, concealed only
towards base. Antennae inserted at basal fourth of rostrum
in male, slightly nearer the base in female. Prothorax
moderately transverse, sides lightly constricted near base and
apex, and rounded in middle, base about once and one-half

the width of apex ; with fairly dense and rather strong punc-
tures ; sub-basal fovea rather shallow. Elytra about twice as

long as wide ; strongly striate-punctate ; interstices wider than
striae, with numerous small punctures. Length, 2-2^ mm.

Hah.—Queensland : Chillagoe, Kuranda, Cairns (H.
Hacker), Port Denison (Macleay Museum).

One of the specimens before me could fairly be regarded
as having the body (including the rostrum) black. This would
render its position in my table (depending greatly on colour)
uncertain. But comparing it with amabile it differs in the
rostrum being shorter and more noticeably curved, and in

its black tarsi. Condensatum, is a smaller species with a
slightly shorter rostrum and variegated elytral clothing.
JEmulum has the rostrum almost straight. Philanthum is a
smaller species with the tarsi not entirely dark, rostrum
straighter, etc. Fascosuturale is a smaller species, with longer
rostrum and paler tarsi, etc.
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One male has the body black with the apical half (but
not tip) of rostrum and the legs (the tarsi excepted) flavous,

but with the knees and tip of tibiae infuscated, and its an-
tennas (including the club) flavous-red. Two other males have
the elytra dark-reddish-brown, except the base apex and
suture (the two colours obscurely limited) and the apical half

of rostrum and the antennae of a similar brown ; two females
have the knees much darker than in the males, with the

rostrum and antennae very obscurely diluted with red in

parts. The clothing appears to be easily abraded, at least on
the upper surface. On the elytra it is usually transversely

infuscated (to about the fourth interstice on each) about the

middle, the infuscate patch sometimes feebly extending to-

wards the base. The rostrum of the male is sparsely clothed

almost to the apex, but in the female it is clothed only to-

wards the base.

Apion vertebrale, n. sp.

Of a rather bright-reddish-brown; scutellum, suture,

under surface, head and parts of rostrum black, legs flavous

but in parts infuscate. Moderately densely clothed with
stramineous pubescence, paler and denser on under than
upper surface.

Head with dense more or less concealed punctures. Ros-

trum very lightly curved ; in male fairly stout, very little

longer than prothorax and feebly decreasing in width from
base to apex; with moderately dense punctures, more or less

concealed on basal half ; in female thinner and considerably

longer and with smaller but less concealed punctures. An-
tennae inserted at about one-third from base of rostrum.

Prothorax and elytra much as in the preceding species, except

that the prothorax is longer and with smaller punctures, and
that the elytral interstices are more convex and wider.

Length, 2J-2J mm.
Hah.—New South Wales: Ourimbah (Macleay Museum

and E. W. Ferguson), Gosford (H. J. Carter).

In build and clothing much like amabile, but prothorax
and elytra pale. In build close to congestum, from which it

is distinguished by the different colour of prothorax and the

tarsi not entirely dark. In my table it would be associated

with foveicolle, teretirostre, and fuscosuturale, all of which
are much smaller and from Western Australia.

The margins of the elytra, except at the tip, are usually

blackish, the coxae trochanters and claws are black or black-

ish, with the tips of the tarsal joints and sometimes the knees
and tips of tibiae infuscate : sometimes also the femora are

feeblv infuscated in the middle. The rostrum of the male
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has its tip and basal two-fifths almost black, the balance

being of a rather bright-red (as also are the antennae) ; in

the female the paler portions are of an obscure reddish-

brown, with the antennae almost the same. On the elytra

there is generally a transverse glabrous patch about the

middle, extending across three interstices on each, but usually

interrupted at suture ; on some specimens the patch is quite

sharply limited, but on others it is less distinct. On th<?

male rather more than half of the rostrum is clothed ; on
the female the clothing is confined to the basal third.

Apion microscopicum, n. sp.

Flavous, parts of under surface and tip of rostrum some-
what darker, claws black. Moderately densely clothed with
white pubescence, denser on sides of meso- and meta-sternum
than elsewhere.

Head with concealed punctures. Rostrum lightly curved,

about the length of prothorax in male, slightly longer in

female ; with small and fairly numerous punctures. Antennae
inserted at about basal third of rostrum. Prothorax moder-
ately transverse, sides lightly increasing in width from apex
to near base ; with fairly numerous but more or less con-

cealed punctures ; with a small and frequently-concealed sub-

basal fovea. Elytra about twice as long as wide ; strongly

striate-punctate ; interstices slightly wider than striae. Length,

1-1J mm.
Hah.—Tasmania: Hobart, Huon River, Frankford,

Mount Wellington, Swansea, Mole Creek (A. M. Lea); Vic-
toria: Emerald (H. H. D. Griffith).

The smallest species yet recorded from Australia; there
is, however, a still smaller species (represented by a single

abraded specimen) from North-Western Australia in the
Macleay Museum.

The legs are generally paler than the other parts.

Apion tasmanicum, n. sp.

Of a rather bright-reddish-brown, legs somewhat paler;
base and tip of rostrum, scutellum, suture, sterna, claws, and
club black ; tarsal joints mostly tipped with dark-brown,
knees sometimes lightly infuscated. Moderately densely
clothed with white or whitish pubescence, paler on under
than upper surface, and denser on sides of meso- and meta-
sternum than elsewhere.

Head with dense but normally - concealed punctures.
Rostrum moderately curved, rather thin (thinner in female
than in male), about once and one-fourth the length of pro-
thorax in male, once and one-third in female ; with small
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and fairly numerous punctures, concealed only at base in

male. Antennae inserted about one-third from base of ros-

trum. Prothorax about once and one-half as wide as long,

sides lightly constricted near base and apex, and rounded in

middle, with fairly numerous and rather strong but partially-

concealed punctures : sub-basal fovea shallow and usually

concealed. Elytra not twice as long as wide: strongly striate-

punctate, interstices much wider than striae. Length, H-2
mm.

Hah.—-Tasmania (Macleay Museum): Huon River,

Frankford, Hobart (A. M. Lea).

On abrasion there is seen to be a slight impression at

the base of the prothorax, but it could not be fairly called a
fovea : but regarding it as such the species would be placed
with foveicolle and ftiscosuturale. From the former it is dis-

tinguished by its decidedly curved rostrum, and from the

latter (to which in general appearance it is very close) by
its black sterna. Regarding the prothorax as non-foveate, it

should be placed with integricolle and carpopkagum, both of

which are considerably larger with paler legs, etc. From the

South Australian turhidum it differs in being larger, with
the rostrum more curved.

The colours are somewhat similar to those of vertebrate,

but the legs are darker, and the size is much smaller. Some-
times the elytra! margins are narrowly stained with black.

There is a small glabrous or semi-glabrous spot on each
elytron, on the second, third, and fourth interstices about
the middle, and (probably owing to partial abrasion) the

two frequently appear to be partially or quite conjoined. The
rostrum is clothed only at the base.

Apiox xigrosutcrale, n. sp.

Dark-brown; scutellum, suture, and margins of elytra

and under surface (abdomen excepted or not) black: legs

flavous, tarsi infuscate and claws black : antennae dull-red,

club darker : rostrum with the part between tip and basal

third (which are black or blackish) somewhat flavous in male,

much darker in female. Moderately clothed with whitish

pubescence on upper-surface, and feebly variegated on

elytra : on lower-surface with denser and snowy clothing

:

rostrum clothed almost to apex in male, at basal half only

in female.

Head with dense partially-concealed punctures. Rostrum
of male moderately stout, lightly curved, about the length

of prothorax, with rather numerous but mostly concealed

punctures : of female longer, thinner, and more curved, and
with smaller but less concealed punctures. Antennae inserted
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at about one-fifth from base of rostrum. Prothorax and
elytra as described in the preceding species. Length, l§-2

mm.
Hab.—North-Western Australia (Macleay Museum):

Wyndham (R. Helms).
In general appearance close to the preceding species, but

smaller, darker, the rostrum (especially in the male) less

curved, and the clothing denser and more variegated. Re-
garding it as (in my table) associated with philanthvm, it

differs in being smaller, paler, with the rostrum more curved
and the disproportion between the sexes less pronounced,
although still quite noticeable. If not associated with philan-

tlnun it would be with integricolle and carpophagum, each of

which is a larger species, with the male rostrum stouter, etc.

In length it is much the same as the South Australian
turbidvm, but it is wider, with slightly more curved rostrum
and paler legs.

On the elytra there is a feeble transverse infuscate patch
•of pubescence about the middle, and immediately behind (and
usually before) the patch the clothing is paler and denser

than usual, so that the darker patch, although not very dark,

usually appears to be quite conspicuous.

SUBFAMILY RHINOMACERIDES.

AULETES.

In this genus the rostrum of the male is usually shorter

than that of the female.

In the table of the genus given in Proc. Linn. Soc,
New South Wales, 1898, p. 626, the fourth line ''Colour

entirely dark" should have been followed by a line '"'Colour

not entirely dark."

AULETES MELAKOCEPHALUS, El\

This is probably one of the forms of suturalis, in which
case, as the older name, it will take precedence. I have
specimens of suturalis having the rostrum entirely dark, and
others having it dark only at the base. But in all of them
the suture is more or less distinctly infuscated : a charabd-
uct mentioned by Erichson, so that the two names may really

belong to distinct species.

AULETES FILIROSTRIS, PasC.

A specimen from the Swan River probably belongs to

this species, but the club of its antennas is infuscated only
instead of black, and in addition to its whitish pubescence
these are scattered about darker and semi-erect setae. Its
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rostrum is rather more than twice the length of the pro-

thorax, instead of "nearly twice as long." but this may be
due to its being a female and the type a male.

AULETES NIGRITARSIS, PaSC.

I have seen no specimens that agree exactly with the

description of this species; aterrimus and imitator have the
legs entirely black. The dark varieties of inconstans have the

hind femora and tibiae partly dark and the rostrum straight.

Auletes minor, Lea.

Since the type of this species was described I have seen

numerous other specimens (from Ourimbah and Gosford), and
most of these are entirely black, or with a very faint purplish

gloss on the elytra.

Auletes Melaleuca, Lea.

I was in error in recording this species from Tasmania.
There is a very closely-allied species, which caused me to make
the mistake : it is described below as decipiens.

Auletes punctipennis, n. sp.

Flavous or reddish-flavous ; tip of rostrum, club, and
claw-joints more or less black. Moderately densely clothed

with white pubescence.
Head with dense punctures. Rostrum almost straight,

about once and one-fourth the length of prothorax, sides

feebly incurved to middle : with a row of feeble punctures on
each side. Antennae inserted about one-fourth from base of

rostrum, second joint longer than first and third. Prothorax
not much wider than long, sides moderately rounded in

middle, base very little wider than apex : with dense and
rather small punctures. Elytra comparatively long, parallel-

sided to near apex ; with numerous and comparatively regular

rows of punctures, rather larger than on prothorax, and
almost as distinct at sides and apex as elsewhere. Length
(excluding rostrum), 2.^-3 mm.

Hah.—Tasmania: Frankford, Bruni Island (A. M. Lea) ;

Victoria : Bullarook Forest (C. French) ; New South Wales :

Illawarra (George Compere).
The club is sometimes infuscate only, whilst occasionally

its basal joint is scarcely paler than the rest of the antennae.

Two specimens are feebly infuscated between the eyes. The
pubescence on some specimens is almost of a snowy whiteness,

but it is liable to abrasion. In general appearance close to

the species I have identified as filirostris, but the second joint
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A specimen from the Huon River is rather small, of a

brighter colour, with paler club and sparser clothing ; but its

antennas are as in normal specimens.

AULETES tUNCTICOLLIS, n. Sp.

Reddish-navous ; metasternum, club, and two apical

joints of tarsi black, rostrum becoming darker from base to

apex but nowhere quite black. Moderately clothed with

short whitish pubescence, and with a few scattered semi-erect

setae.

Head with dense punctures. Rostrum very feebly

curved, about once and one-third the length of prothorax,

sides feebly incurved to middle, with a row of feeble punc-
tures on each side. Antennae inserted close to base of ros-

trum, second joint the length of first, and stouter but
slightly shorter than third. Prothorax not much wider than
long, sides moderately rounded, base and apex subequal in

width ; with dense and comparatively coarse punctures.

Elytra parallel-sided to near apex : with fairly distinct but
small punctures near base (much smaller than on prothorax),

and small and indistinct ones elsewhere. Length, 2 mm.
Hab.—Western Australia: Vasse (A. M. Lea).

The prothorax is of a brighter red than in melaleucce, and
with sparser pubescence and sparser and larger punctures.

The rostrum is longer than in pallipes, and the tarsi are

differently coloured. On each of the two specimens before

me there is a feeble infuscated spot between the eyes.

AULETES BRYOPHAGUS, n. Sp.

Obscurely flavous; tips of claw-joints black, apical joint

of antennae infuscate. Clothed with rather long whitish
pubescence, and with fairly numerous semi-erect setae.

Head with fairly numerous but partially-concealed punc-
tures. Rostrum almost straight, no longer than prothorax,
with a row of punctures on each side. Antennae inserted close

to base of rostrum, second joint the length of first but shorter
than third. Prothoraac about as long as wide, sides feebly
rounded, base and apex subequal ; with fairly dense but
partially-concealed punctures. Elytra paralleT-sided to near
apex : with dense punctures, small but fairly distinct at base,

and smaller elsewhere, but all partially concealed. Length,
If mm.

Hab.—Tasmania: Hobart (A. M. Lea).
Smaller and hairier than pvnctipennis, and the rostrum

shorter; from pilosus it differs in being paler, with longer
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antennae and considerably finer punctures, both of prothorax
and elytra. On the elytra the pubescence appears to be
denser on some parts than on others, but this may be due
to partial abrasion. The unique specimen described was taken

in moss.

AULETES SOBRINUS, n. Sp.

Black : elytra, rostrum, antennas (basal joint and club

excepted), legs (tarsi excepted), and parts of under surface

of a. rather dark-brown. Moderately clothed with not very

short white pubescence, and with a few scattered semi-erect

setae.

Head with rather dense punctures. Rostrum lightly but
distinctly curved, about once and one-fourth the length of

prothorax, sides very feebly incurved to middle ; with a row
of punctures on each side. Antennae inserted near base of

rostrum, second joint slightly longer than first, and stouter

than but equal in length with third. Prothorax moderately
transverse, sides strongly rounded, base not much wider than
apex : with moderately dense punctures. Elytra feebly dilated

to beyond the middle ; punctures at base as large as on pro-

thorax, but smaller elsewhere. Length, 2 mm.
Rah.—South Australia.

The hairy and black prothorax will distinguish from all

species except variipennis, which has a shorter rostrum and is

otherwise different : in some respects it is fairly close to

densus. In some lights the elytra of the type have a faint

purplish gloss. The prothoracic punctures are about the size

of those on suturalis, but not quite so dense. The elytral

punctures are in feeble rows, but the linear arrangement is

distinct only near the base.

AULETES ATERRIMUS, n. Sp.

Deep black, middle of antennae sometimes obscurely
diluted with red. Clothed with dark subsetose pubescence.

Head with fairly dense punctures. Rostrum thin, dis-

tinctly curved, the length of head and prothorax combined,
apex slightly inflated : with a row of feeble punctures on eacli

side. Antennae inserted at extreme base of rostrum, second
joint subequal in length with first but slightly shorter than
third. Prothorax moderately transverse, sides strongly

rounded, base distinctly wider than apex: with dense, clearly-

defined punctures. Elytra dilated posteriorly : with small
punctures, nowhere sharply defined and all smaller than on
prothorax. Length, l|-2 mm.

Hah.—New South Wales: Sydney (H. J. Carter and
A. M. Lea).
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Considerably larger and more robust than minor, and

with a longer and curved rostrum. The pubescence, although

fairly dense, appears (except from certain directions) very

sparse on account of its colour.

A specimen from Cairns probably belongs to this species

but is larger (2\ mm.), rather more robust, and with some-

what more distinct elytra! punctures.

AULETES IMITATOR, U. Sp.

Deep black; middle of antennas, or sometimes the second

joint only, more or less diluted with red. Pubescence much
as in the preceding species.

Head with not very dense- punctures. Rostrum almost

straight, in male the length of prothorax, in female slightly

longer ; with a row of distinct punctures on each side.

Antennae inserted near base of rostrum, second joint slightly

shorter than first and distinctly shorter than third. Pro-
thorax much as in the preceding species, but with rather

larger punctures. Elytra with small, fairly dense, and clearly-

defined punctures. Length, lj-2 mm.
Hab.—Tasmania (Aug. Simson) : Hobart, Mount Wel-

lington, Huon River (A. M. Lea") : South Australia (Macleay
Museum).

In general appearance very close to the preceding species,

but less robust, rostrum shorter, stouter, and straighter

;

with the antennas not inserted at extreme base and the punc-
tures of prothorax larger, and those of elytra more clearly

defined ; even the smaller ones on the elytra are quite clearly

cut.

AULETES INCONSTANS, n. Sp.

Black; funicle varying from flavous at base to infuscate

at apex ; elytra variable in colour ; legs reddish flavous, two
apical joints of tarsi black. Moderately clothed with short,

greyish pubescence.

Head with rather small and not very dense but clearly-

defined punctures. Rostrum fairly stout, straight: in male
the length of prothorax, in female somewhat longer : with a
row of punctures on each side. Antennae inserted near base
of rostrum : second joint slightly shorter than first, and dis-

tinctly shorter than third. Prothorax moderately transverse,

sides strongly rounded, base and apex almost equal : with
dense, clearly-defined punctures. Elytra parallel -sided to near
apex: punctures at base rather smaller than on prothorax,
becoming much smaller at sides and posteriorly. Length,
lf-2| mm.
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Hab.—Tasmania: Mount Wellington (including sum-
mit), Hobart, Huon River (A. M. Lea).

A variable species close to suturalis, but prothorax always-

entirely black. The elytra are generally of a bright reddish-

castaneous, with the suture and a fairly large space about the

scutellum black, and the basal half of the sides infuscate : in

several specimens the suture is very narrowly infuscate

throughout, the rest of the elytra being very brightly coloured
;

on another there is a wide feeble infuscate fascia just beyond
the middle : occasionally the paler parts of the elytra are of

an obscure navous, whilst occasionally they are scarcely paler

than the suture : and sometimes they have a decided purplish

gloss.

One male (taken in cop. with a quite normal female) has

the elytra entirely dark, and the legs dark except that the

bases of the femora, the front tibiae, and bases of the others

are of a rather dingy-brown. Another male agrees with this

except that its legs (except parts of the tarsi and of the

hind tibiae) are entirely fiavous.

AULETES SUBCALCEATUS, n. sp.

Black ; elytra of a dingy testaceous, suture darker

;

funicle of a dingy testaceous, the scape and club somewhat
darker ; legs obscurely testaceous, in parts black or infuscate.

Sparsely clothed with greyish pubescence, and with a few
semi-erect setae scattered about.

Head with moderately dense punctures. Rostrum
straight ; in male the length of prothorax, in female dis-

tinctly longer : feebly dilated from near base to apex ; with a
row of punctures on each side. Antennae inserted about one-

fourth from base of rostrum, two basal joints stout, subequal
in length and each shorter than third. Prothorax dis-

tinctly transverse, sides moderately rounded, base and apex
equal : with dense and moderately coarse punctures. Elytra
parallel-sided to beyond the middle : punctures at base rather
larger than on prothorax, becoming smaller elsewhere but
everywhere distinct. Length, lj-2 mm.

Hah.—Tasmania : Frankford, Hobart (A. M. Lea).
A small dingy species, in general appearance like a very

small calceatus, and with a very feeble fringe of whitish
pubescence behind the scutellum ; but darker and with coarser

punctures. In one specimen the prothorax is black but paler

at base and apex, in the others it is of a dingy reddish-brown,
but also slightly paler at base and apex. The elytral punc-
tures are all clearly denned, and many of them appear to

be in feeble rows.
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AULETES VARIICOLLIS, n. Sp.

Black ; base and apex of prothorax, elytra (except suture),

funicle, and legs (two apical joints of tarsi black, and femora

infuscate in parts), more or less reddish. Moderately clothed

with short, greyish pubescence.

Read with moderately dense punctures. Rostrum almost

straight ; in male about once and one-fourth the length of

prothorax, in female a.bout once and one-half ; sides feebly

incurved to middle : with a row of small punctures on each

side. Antennae inserted near base of rostrum ; second joint

shorter than first and much shorter than third. Prothorax
distinctly transverse, sides strongly rounded, base and apex
equal ; with dense and fairly large punctures. Elytra

elongate, parallel-sided to beyond the middle ; with dense

punctures, at base about the size of those on prothorax,

becoming smaller at sides and posteriorly. Length, 2J-2|
mm.

Hab.—Tasmania: Mount Wellington, Stonor (A. M.
Lea).

Another variable species. Of five specimens before me but
two agree with the above description of colour, a third has

the elytra of a rather dingy-brown and the dark parts of the

femora black, a fourth has the dark parts of the prothorax
reduced to a rounded spot on each side whilst its femora are

entirely pale, and a fifth has the prothorax as well as the
femora entirely pale. The elytral punctures are very dense,

without a trace of linear arrangement, and even the smaller
ones are clearly defined. In general appearance it is some-
thing like calceatus and densus, but the punctures are smaller
and denser.

Another specimen (from Bruni Island) possibly belongs
to this species, but is entirely pale, except that the tip and
sides of rostrum and claw-joints are infuscated ; but as the
punctures between its eyes are much sparser than in the
other specimens it may represent a distinct species.

AULETES DECIPIENS, n. Sp.

Flavous ; head, rostrum, club, a wide prothoracic fascia,

scutellum, suture, metasternum, and two apical joints of

tarsi, black or blackish. Moderately clothed with rather
short, greyish pubescence.

Head with moderately dense punctures. Rostrum
straight ; in male the length of prothorax, in female distinctly
longer : sides feebly incurved to middle, with a row of punc-
tures on each side. Antennas inserted almost at extreme
base of rostrum ; second joint stouter but no longer than first,
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and shorter than third. Prothorax moderately transverse,,

sides lightly rounded, base and apex equal : densely and
rather coarsely punctured. Elytra feebly dilated posteriorly,

with a few coarse punctures near base, elsewhere much smaller

and somewhat rugose. Length, 2 mm.
Hab.—Tasmania: Hobart, Huon River, Frankford (A.

M. Lea).

The abdomen is usually black, but sometimes dark-brown,
the hind femora (and sometimes the middle ones as well)

are infuscated in the middle, the sides of the elytra are

usually infuscated towards the base. The prothoracic fascia

in one specimen occupies more than half of the surface, and
is more distant from the apex than the base, in two other?

it occupies less than half the surface, whilst in another it

occupies almost the entire surface, but is paler and not

so sharply defined ; in another it is absent except for a feeble

spot on each side of the base; another specimen agrees with

this but has the abdomen entirely pale, whilst still another
has both prothorax and abdomen entirely pale. The elytra!

punctures appear to have a faint linear arrangement.
In general appearance close to melaleucce , but rostrum

much shorter, elytra with much more distinct punctures and
prothorax with sparser and larger punctures.

SUBFAMILY HAPLONYCIDES.

Haplonyx scolopax, Pasc.

It is probable that the description of this species was
drawn up from a partially-abraded specimen of Spencei. Mr-
Masters has sent me for examination a Queensland specimen
labelled scolopacc (it was quite probably from Mr. Masters
that the type was received), which agrees with Pascoe's descrip

tion, and which is certainly Spencei. I have also other speci-

mens of Spencei from New South Wales, Victoria, and Tas-

mania, and ranging in length from 5 to 9 mm.

Haplonyx ustipennis, Pasc.

Of the type of this species Mr. Gahan wrote me: —"There
appears to be a second small tooth distal to the first on the
front femora. It can be seen when looking at the femur
from the posterior side, but is more or less concealed by a

bunch of scales when seen from the anterior side. The second
tooth is more conspicuous in a second specimen of the species."

Haplonyx modicus, n. sp.

Reddish-brown, in places obscurely stained with piceous ;

muzzle, club and tibial hooks black. Clothed with rather
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thin and not very dense scales, varying from white to black,

and forming feeble fascicles in places.

Rostrum almost straight. In male the length of pro-

thorax ; with coarse punctures, which behind insertion of

antennae cause an appearance as of seven fine costae. In

female the length of prothorax and scutellum combined, thin-

ner but more dilated at apex than in male, and with smaller

punctures and less conspicuous costae. Prothorax densely

granulate-punctate, and with a feeble median line. Elytra

very little wider than prothorax, almost parallel-sided to

beyond the middle; with rows of large and somewhat rugose

but partially-concealed punctures; interstices with numerous
small but frequently-concealed granules, and feebly tubercu-

late beneath fascicles. Femora strongly dentate, and each

with a small supplementary tooth ; front tibiae strongly bisinu-

ate, basal sinus the longer. Length, 5
-5J mm.

Hah.—Victoria: Grampians, Ararat (C. French).

On the prothorax the scales are either whitish or some-
what ochreous, and appear to form feeble oblique stripes

:

on the elytra similar scales are irregularly distributed, but
to the naked eye the paler ones appear to be condensed into

very feeble and thin transverse fasciae. On the under surface,

legs, head, and base of rostrum the scales are mostly of a

dingy-white. The prothorax is without fascicles ; but there is

a rather large velvety spot, mostly behind, but partly on, the

scutellum ; and three feeble fascicles on the third interstice

(of which only the median one is always traceable), and three

still more feeble ones on the fifth (of which also only the
median one is always traceable). The fascicles are composed
of black or sooty scales, and these are very sparse on the rest

of the elytra, and altogether absent elsewhere. With the
head bent, the rostrum of the female extends fully to the
abdomen.

Close to ericeus, but rostrum decidedly longer, thinner,
and straighter, femora quite distinctly bidentate (in that
species the second tooth is scarcely traceable). In ericeus the
fascicles are composed of loosely-clustered scales and are
rather long ; in the present species they are shorter and closely

compacted. In the present species also the median lobe or
tooth of the front tibiae is much more conspicuous. The
general outline is much as in cionoides and sexvittatus .

Haplonyx latus, n. sp.

Reddish-brown or dark-brown, in places darker. Moder-
ately clothed with somewhat setose scales (except on the
under-surface, where they are stouter), of three colours, white,
ochreous, and black.
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Rostrum rather wide, almost straight, about the length

of prothorax in female, slightly shorter in male : basal two-

thirds with coarse seriate punctures, and with five or seven

feeble costae, apical third with smaller and elongate but
scarcely seriate punctures. Prothorax more than twice as

wide as long, base feebly sinuated ; with small, dense, and
more or less concealed punctures. Elytra about one-thjrd

wider than prothorax, sides feebly dilated to middle, scarcely

longer than wide; with regular rows of not very large and
partially-concealed punctures ; interstices much wider than
punctures, and with numerous small but partially-concealed

granules and punctures. Femora strongly unidentate ; front

tibiae rather strongly bisinuate, basal sinus slightly shorter

than the other. Length, 3^-4 mm.
Hah—New South Wales: Mount Kosciusko, 5,700-6,000

ft. (R. Helms), Blue Mountains (E. W. Ferguson), Mount
Victoria (A. M. Lea).

Of the three specimens before me one is almost piceous,

but with the antennas (including the club) paler ; a second is

of a rather light-reddish-brown, but with the apical two-thirds

of the club almost black; the other is intermediate between
these two, but its club is entirely pale, and the basal two-thirds

of its rostrum almost black. The white scales are dense on the

under surface and legs, and rather thickly scattered on the

head, base of rostrum, and flanks of prothorax. The ochreous

ones are rather thickly but evenly scattered on the prothorax
(here, however, they are sometimes replaced by white ones)

and sparsely on the elytra, except that they are dense about
the scutellum (on one specimen they are dense almost to

the shoulders) and on the second and third interstices towards
the apex. The black scales are numerous (but from some
directions indistinct) on prothorax and elytra, less numerous
on the upper surface of the legs, and sparse on the head.

The median costa of the rostrum is almost continuous to the

apex, but between the insertion of antennae it is longitudin-

ally impressed in the middle, in two of the three specimens.

A wide, peculiar, and somewhat depressed-looking species

with conspicuous rostral carinae. The clothing on the apical

portion of the elytra near the suture is faintly suggestive of

vicinus; which, however, is very different in other respects.

The black scales, although numerous, are very indistinct from
most directions.

Haplonyx mucidus, n. sp.

Dull-reddish-brown, sides of sterna somewhat darker.

Moderately clothed with whitish setose scales, paler and more
regular on the under-surface and legs than on the upper-
surface.
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Rostrum stout and lightly curved, in female the length

of prothorax, in male somewhat shorter; with dense punc-

tures, coarse and irregular on basal two-thirds, and smaller

towards apex. Prothorax not much more than once and one-

fourth as wide as long ; densely granulate-punctate. Elytra

about one-fourth wider than prothorax; with rows of fairly

large and deep punctures ; interstices distinctly wider than

punctures, with fairly large granules atjbase, becoming smaller

or replaced by punctures posteriorly. Femora acutely den-

tate, and each with a small supplementary tooth ; front tibise

rather strongly and almost equally bisinuate. Length, 5-6J
mm.

Hab.—North-Western Australia (Macleay Museum).
On the prothorax the scales are denser at the sides than

elsewhere, the disc at first appearing to be nude ; but on close-

examination is seen to be clothed with fine short setae ; at the
base, however, the clothing is as on the sides. The elytra

appear to have three similar semi-nude spaces on each side

:

one close to base, one about middle, and one close to apex.

There is a fairly distinct median costa on the basal two-thirds
of rostrum, but no others can be distinctly traced.

In general appearance close to seminudus, but the pro-

thorax and elytra nowhere really nude, although at a glance
there appear to be nude spaces ; the prothoracic granules and
punctures are also not quite the same, and the elytral punc-
tures are considerably smaller, with the interstices wider.

Haplonyx (Aolles) variegatus, n. sp.

Black, antennas reddish ; legs varying from almost en-
tirely reddish to almost entirely black. Rather densely
clothed with white, ochreous, and black scales.

Rostrum wide, straight, and flattened, scarcely more than
twice as long as wide; the length of prothorax in female,
slighty shorter in male; with dense punctures, more or less

seriate in arrangement throughout, but leaving exposed several
feeble costse on basal two-thirds. Prothorax more than twice
as wide as long ; with dense but more or less concealed punc-
tures. Elytra not much wider than prothorax, and not much
longer than wide ; with regular rows of not very large but deep
punctures ; interstices distinctly wider than punctures and
apparently with numerous small granules or punctures.
Femora strongly unidentate ; front tibiae strongly bisinuate

;

claw-joint of tarsi scarcely exserted beyond lobes of third.
Length, 2|-3 mm.

Hab.—New South Wales: Mount Kosciusko, 5,700-6,000
ft. (R. Helms); Tasmania: Bruni Island, Hobart, Summit of
Mount Wellington (A. M. Lea).
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The white scales are mostly confined to the under-surface
and legs, but a few are scattered about on the sides, and
occasionally elsewhere on both prothorax and elytra ; on one
specimen they form numerous feeble spots on the elytra. The
ochreous scales are dense on the prothorax and head ; on the

elytra in places they quite regularly clothe the interstices,

but they are frequently interrupted by small spots of black

scales.

In general appearance very close to sordidus, but claw-

joint much less conspicuous, front tibiae shorter, much more
strongly bisinuate and less curved, femora unidentate and
funicle with six instead of seven joints. In size and shape
it is close to rubiginosus, Pasc, but is considerably darker,

rostrum entirely black, etc.

Haplonyx (Aolles) m^stus, n. sp.

Black or almost black, antennae of a rather bright-red.

Densely clothed with soft white scales on under-surface and
legs, sparse about eyes, condensed at sides of prothorax,

about scutellum and base of elytra and a few scattered singly

on elytra : rest of upper-surface and upper surface of legs with
deep black scales.

Rostrum moderately wide, and almost straight, the length

of prothorax ; with coarse punctures, somewhat seriate in

arrangement on the basal half, and smaller towards apex.

Prothorax almost thrice as wide as long; punctures concealed.

Elytra not much wider than prothorax, and very little longer

than wide; with regular rows of not very large but deep
punctures; interstices much wider than punctures. Femora
strongly unidentate ; front tibiae strongly bisinuate : tarsi with
claw-joint scarcely traceable. Length, 3-J mm.

Hab.—Victoria: Sea Lake (J. C. Goudie).

On the two specimens before me (each of which is pro-

bably a female) the white scales are very conspicuous about
the scutellum ; on one of them the base of the elytra has

fairly numerous white scales elsewhere ; but on the other there

are very few except about the scutellum itself : on the rest of

the elytra the isolated white scales are confined to the striae.

The antennae are inserted rather nearer the middle of the

rostrum than usual. Only the median costa is at all distinct

on the rostrum, but feeble remnants of others can be traced.

The absence of a median and apical fasciae from the

elytra and the presence of white isolated scales in the striae

distinguish from trifasciatus. The prothorax at a glance

appears to have clothing only at the sides, but this is due to

the scales on the disc being as black as the derm on which
they rest.
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Haplonyx (Aolles) puncticollis, n. sp.

Of a rather light-brownish-red, head and a rather large

patch on shoulders piceous. Under-surface and legs with

moderately dense whitish scales: upper-surface with sparsely-

distributed whitish scales, and with small indistinct reddish-

brown ones.

Rostrum straight and rather wide, slightly shorter than
prothorax ; basal two-thirds with seriate punctures and dis-

tinct costEe ; apical third with dense regular punctures. Pro-
thorax about twice as wide as long ; with dense, small, shallow

punctures. Elytra very little wider than prothorax, and not

much longer than wide ; with regular rows of not very large

but deep and subquadrate punctures : interstices much wider
than punctures, and with numerous small granules. Femora
strongly unidentate : front tibiae strongly bisinuate ; tarsi

with claw-joint scarcely traceable. Length, 3^ mm.
II ah.—Queensland: Cooktown (J. A. Anderson).
On the prothorax the whitish scales form a feeble spot

in the middle of the apex, and feeble spots at the sides of

the disc ; the flanks, however, being rather densely clothed

;

but most of the scales are of a rather bright-reddish-brown,

and indistinct from most directions. On the basal two-thirds

of the rostrum there are four distinct but more or less oblique

and irregular costae, with a feeble median one. From some
directions the prothoracic punctures appear to be placed in

close concentric semicircles, of which the convex side is

directed towards the base, their scales also are usually slightly

depressed below the general level.

Haplonyx (Aolles) minimus, n. sp.

Of a rather light chestnut-brown, in parts darker or not.

Moderately clothed with large soft scales, mostly white, but
somewhat variegated on prothorax and elytra.

Rostrum wide and straight ; the length of prothorax in
male, slightly longer in female : with dense punctures par-
tially concealed on basal half. Prothorax about thrice as
wide as long, punctures concealed. Elytra very little wider
than prothorax, about once and two-thirds as long as wide,
parallel-sided to beyond the middle ; punctures more or less

concealed. Femora very feebly unidentate; front tibiae very
feebly bisinuate

; tarsi with the claw-joint very indistinct.
Length, lj-lf mm.

Hab.—New South Wales: Mount Victoria; Tasmania:
Hobart (A. M. Lea).

Two of the specimens before me are (except as to the
clothing) of a uniform shade of colour throughout ; but most
of them have the scutellum and most (in one specimen all) of
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the under-surface black : the black, however, except as to the
coxae, does not extend to the legs. On the elytra the darker
scales, which are usually of a dingy-brown, form feeble irregu-

lar spots, or are singly but thickly scattered ; on the pro-

thorax they do not appear to form spots. There are appar-
ently regular rows of punctures on the elytra, but each punc-
ture in the rows is almost or completely filled by a scale, so

that the punctures themselves cannot be clearly seen, but
they are narrower than the interstices : these apparently
being without granules.

The smallest species of the subfamily known to me.
Uniformis, the next smallest species, is decidedly wider in

proportion, and differs in other particulars. The very short

prothorax and comparatively long elytra are very distinctive

features. From most directions the femora appear to be

edentate.

SUBFAMILY ZYGOPIDES.

Metialma, Pascoe, Ann. and Mag., Nat. Hist., 1871,

vol. vii., p. 217.

This genus of Zygopides has not hitherto been recorded

as Australian. It may be recognized by the compact body,
large and feebly-separated eyes, enormous side pieces of meso-

and meta-sternum, Lcemosaccus-like abdomen and pygidium,
very stout femora, each armed with a very large triangular

tooth, and by the curious basally-arched tibiae. Pascoe was
acquainted with 5 species, and speaks of their "very uniform
and distinctive appearance," and the 5 species before me are

almost identical in sculpture. Of the species that he de-

scribed, the clothing of the present one apparently most
resembles that of scenica, from India.

Metialma Australia, n. sp.

Black ; antennae, tarsi, and apical half of rostrum red-

dish, tibiae obscurely diluted with red. Clothed with white

more or less setose scales on setae, closely applied to derm and
irregularly distributed : elsewhere glabrous or with blackish

scales.

Rostrum strongly curved ; basal half with three acute

carinae, apical half shining and with very minute punctures.

Prothorax moderately transverse, base much wider than apex,

and strongly produced to middle : with a very feeble median
carina : with small, dense, round punctures. Elytra cordate,

not much longer than wide ; with fairly deep punctures in

narrow, sharply-defined striae : interstices with numerous small

punctures. Femora very stout, especially the front pair, and
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all very strongly dentate, especially the front pair ; front

tibiae very strongly arched at base. Length, 4| mm.
Bob.—Queensland: Cairns (probably collected by E.

Allen or H. Elgner).

The white clothing is fairly dense on the basal half of

the rostrum, forms a very narrow line between the eyes, forms

irregular lines on the prothorax and numerous feeble spots

on the elytra ; there is, however, a conspicuous spot on the

suture at apex and another on and about the scutellum. On
the under-surface the white clothing is more regular, but
there is a conspicuous dark spot on each side of each of the

second, third, and fourth abdominal segments. On the four

front legs the clothing is almost entirely white, but on the

hind pair it is variegated with- black. The inner base of the

front tibiae is supplied with long fine hair, but this may be

confined to the male.

There is a second species of the genus in the Macleay
Museum (from Cape York) ; it differs from the above species

in having the eyes produced to a point on their lower edge,

and the hind margin of each sinuous. In Australia the eyes

are evenly rounded externally and in front. I have not

described the second species, however, as the only specimen
before me is in bad condition.

Mecopus tipularis, Pasc.

This species extends from the Illawarra district to Somer-
set. It may be readily identified by its tridentate hind
femora. The clothing of the upper surface is mostly black,

but with white or ochreous scales covering a variable amount
of surface, but always less than in any other species before

me. In size it varies from 5 to 6J mm.

Mecopus Macleayi, n. sp.

d • Black ; antennae and sometimes parts of the legs dull-

red. Densely clothed with sooty-brown scales, with numerous
white or whitish and pale-brown scales scattered about, and
condensed into small spots. On the under-surface the pale
scales are rather more numerous than the dark ones.

Rostrum scarcely twice the length of prothorax ; apical

half shining and with fine punctures, basal half subopaque
and with coarser punctures; obtusely tricarinated. Second
joint of funicle slightly longer than first. Prothorax about
twice as wide as the length down middle, with dense, normally-
concealed punctures. Elytra subtriangular ; suture and most
of the interstices with a few small granules, third interstice

with two or three small conical tubercles or teeth about the
middle, and a stronger subapical one which projects slightly
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beyond the tip; punctures partially concealed. Prosternum
unarmed. Front femora longer than rostrum, finely and
acutely dentate; hind femora each with a strong acute tooth
and a smaller and more obtuse one ; basal joint of front tarsus
lightly curved, about half the length of its supporting tibia.

Length, 4|-5 mm.
Hub.—Queensland : Endeavour River (Macleay Museum).
The very long and thin legs and distinctly fimbriated

front tarsi are proofs that the three specimens before me are
males, although there are no pectoral spines; but two other

species (j)ulvereus and serrirostris, both exotic and very differ-

ent from the present species) are similarly unarmed.
The scutellum is conspicuously white, the paler scales on

the prothorax form feeble lines fairly distinct to the naked
eye but confused under a lens. The white scales, although
not clothing the whole of the abdomen, are continuous across

the four apical segments. On two specimens the apical half

of the hind tibiae is densely clothed with white scales. On
one specimen on each elytron the third interstice has three

small tubercles about the middle: on another there are two
tubercles on each side, and on the other two on one side and
three on the other.

Mecopus ptctus, n. sp.

Black: antennas, rostrum (wholly or in part), and tarsi

reddish; prothorax and elytra sometimes diluted with red.

Rather densely clothed with scales varying from white (usually

tinged with ochreous) to slaty-brown.

Rostrum not twice as long as eyes : apical third shining

and with fine but distinct punctures, basal two-thirds with

coarser but partially-concealed punctures, and with an acute

median carina and several feeble sublateral ones. Second
joint of funicle distinctly longer than first. Prothorax almost

thrice as wide as the length down middle; punctures normally
concealed. Elytra subtriangular ; with series of large, suboblong,

partially-concealed punctures ; without small conical tubercles,

but with fairly numerous granules, which on the third inter-

stice form a feebly-elevated ridge about the base and middle.

Prosternum unarmed. Front femora about as long as ros-

trum, each with an acute and rather small tooth, middle

rather more strongly armed, hind pair each with a large tri-

angular acute tooth ; tarsi about as long as tibiae, basal joint

of each about half its total length. Length, 3J-5 mm.
Tfa b.—Queensland : Endeavour River, Cairns (Macleay

Museum).
Three of the specimens before me are small and three are

lare;e, and these may represent the sexes; otherwise I am not
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able to distinguish them, and quite possibly they are air

females. In Pascoe's table of the Zygofides the species would
be placed in Mecop us, but the unarmed breast (in several

species of Mecopus, however, the breast is unarmed in both
sexes) and strongly unidentate hind femora are aberrant

characters. Probably had it been before Pascoe he would
have referred it to a new genus, or perhaps to Chirozetes

(which, however, has the breast armed in the male). From
the species of Mecopus previously recorded from Australia it

may be distinguished by its unarmed breast and unidentate

hind femora. In structure it closely resembles a species of

Agametis in my collection, but the pectoral canal is absent.

On the prothorax there is a very conspicuous median
stripe (strongly narrowed at its middle) of pale scales bounded
by dark ones; on the sides the clothing is mixed. The scutel-

lum has also very dense pale scales. On the elytra the cloth-

ing to the naked eye appears to be greyish, with two dark
oblique stripes on each side, one commencing near the shoulder

and reaching the suture about the middle, the other sub-

apical. On the under-surface the clothing is mostly pale, but
with dark spots on the sides of the sterna and on the inter-

coxal process of abdomen. The apical half of the hind tibise

has conspicuous white clothing. The elytral granules are less

noticeable on the small than on the large specimens.

Temialma, n. g.

Head rather small. Eyes rather large, round, frontal,

almost touching, finely faceted. Rostrum about the lengtt

of prothorax, rather thin, moderately curved ; scrobes in-

visible from above, not extending to eyes. Antennae rather
thin ; scape inserted about middle of rostrum, distinctly

shorter than funicle ; funicle seven-jointed, first two joints

moderately long, the second longer than first ; club elliptic,

subsolid. Prothorar transverse, base strongly bisinuate, apex
subtubular, ocular lobes very obtuse. ScuteUum small.
Elytra short, base closely applied to prothorax, shoulders
rounded. Prosternuw with a rather deep pectoral canal,

bounded behind by narrow vertical walls. Mesosternum with
large side pieces, the outer one of which appears like a
wedge between the prothorax and elytra. Metasternum
strongly convex, moderately long, episterna wide. Abdomen
large, obliquely ascending to apex, two basal segments large,

especially the first, third and fourth short. Legs not very
long ; femora stout, especially the front pair, and very strongly
triangularly dentate ; tibiae curved and compressed ; tarsi:

rather narrow. Body rhomboidal.
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The large eyes (although occupying less of the head than
in other genera), large and almost parallel-sided metasternal
episterna, separating the hind coxae from the elytra, and the

pectoral canal indicate that this genus belongs to the Zygo-
pides; although the side pieces of the mesosternum are sug-

gestive of the Baridiides (as they are also in Metialma). In
Pascoe's table of the Zygopides, if the pectoral canal is

regarded as being limited behind it would be placed with
Nyphceba, which has coarsely faceted eyes, pectoral canal as

in Idotasia, and is otherwise different. Regarding the canal

as being gradually effaced behind, it would be placed with
Telaugia, which has linear femora and is otherwise different.

The walls of the pectoral canal behind the front coxae

appear to belong to the mesosternum, and it is only when
the prothorax has been separated from the body that their

true location can be proved, when they appear like two tri-

angular flanges. Somewhat similar processes are to be seen

in Mechistocerus and Aonychus of the Gryptorhynchides. The
pygidium is distinct on four of the specimens under exam-
ination, but concealed on two others.

Temtalma suturalis, n. sp.

Black; tip of rostrum and tibiae dull-red, femora darker,

tarsi and antennae paler. Clothed with mixed black-and-white
depressed setae ; suture with two distinct spots of yellowish

setae, one beyond the middle, the other (and smaller one)

apical ; rostrum glabrous, except about base.

Head with dense and rather small, clearly-defined punc-
tures. Rostrum shining ; apical half with a few small punc-
tures at sides ; basal half with two shallow grooves on each
side, and with fairly numerous punctures on sides. Prothorax
about once and one-fourth wider than long, sides moderately
rounded

;
punctures as on head, but slightly larger. Elytra

not much longer than wide, base trisinuate, sides nowhere
parallel, suture strongly depressed towards base and slightly

elevated towards apex ; narrowly striate, the interstices with
dense punctures as on head. Under surface with small dense
punctures. Front femora very strongly dentate, the teeth

compressed, the other femora with somewhat smaller but more
acute teeth. Length, 3|-4J mm.

Hab.—Queensland : Endeavour River (Macleay Museum).

A larger percentage of the clothing is white on the under-
than on the upper-surface. The apical half of the suture
is densely clothed, but the clothing between the yellowish

spots being of the same colour as the derm, is not conspicuous.
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Lamitema, n. g.

Rostrum somewhat shorter than prothorax and not very

thin, rather feebly curved. First joint of funicle longer and
stouter than second, which is short and not much longer than
third ; club ovate. Pectoral canal distinct but not very deep

in front, where it is bounded by thin walls, absent beyond
coxae. Other characters as in preceding genus.

The femoral teeth though large are narrower than in the

preceding genus and the rostrum is somewhat stouter, but in

all other generic characters it agrees with it, except in the

pectoral canal ; in the species described below it is fairly deep
only in front of the coxae, and absent behind, instead of being

bounded by the remarkable flanges so noticeable in suturalis.

At first sight the two species certainly appear congeneric,

and even the clothing is somewhat similar.

In Pascoe's table of the Zygopides the genus would be
placed with Osphilia and Metialma. The pectoral canal will

distinguish it from Metialma.^ Osphilia is very briefly com-
pared with Metialma, but as its head is figured as being almost
entirely occupied by the eyes, and Pascoe makes no mention
of a pectoral canal, it appears best to refer it to a new
genus rather than to risk placing it in one from which it is

probably distinct.

Lamitema decipiens, n. sp.

Black: antennae and tarsi reddish, rest of legs obscurely
or not at all diluted with red. Upper-surface with indis-

tinct dark depressed setae, and a number of spots of yellowish-

white or ochreous setae ; clothing of under-surface mostly
white, but denser and yellower on sides of three apical seg-

ments than elsewhere.

Head with small dense punctures. Rostrum about the
length of front tibiae, shining ; with small punctures in front,

becoming more distinct on sides and towards base ; basal half
with two shallow grooves on each side. Prothorax not much
wider than long, sides moderately rounded ; with dense and
clearly-defined, but rather small punctures. Elytra not much
longer than wide, base trisinuate, sides nowhere parallel,

suture depressed towards base ; narrowly striate, with fairly

distinct punctures in striae : interstices with rather dense
punctures. Under surface densely punctate. Femora with
large acutely-triangular teeth, those of the front pair largest.

Length, 3-3J mm.

(7) Pascoe describes the rostrum of Metialma as being cylin-
drical at the base, but in four species of the genus before me
(including the typical one, ncevea) this does not appear to be the
case.
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Hab.—Queensland: Cairns (Macleay Museum).
The outlines are almost exactly as in the preceding species.

There are at least four distinct spots of yellowish clothing on
the prothorax, but generally more ; on the suture there are

three, one close to scutellum, one beyond the middle, and one
apical—the latter two, however, are sometimes almost con-

joined. On the rest of the elytra there are usually numerous
very feeble spots, sometimes causing a feeble fasciate appear-
ance. There is generally also a spot on the forehead.

Agametis.W

This genus has not hitherto been recorded as Australian
;

but there is a species from North Queensland before me that
undoubtedly belongs to it. This species agrees well—in

shape—with Pascoe's figure of festiva, but is considerably
smaller, with different clothing. The funicle is six-jointed,

with the second joint long. The general appearance is of a
small, pectorally - unarmed Me copus. Pascoe describes the
tarsi as breviusculi, but they are figured (pi. xix., figs. 5 and
-5b J as rather long in the type, and they are rather long in

the species before me.

Agametis bifasciata, n. sp.

Reddish, in some parts somewhat mottled with brown;
antennae and tarsi paler than elsewhere. Rather densely

clothed with scales varying from almost white to rusty-brown.

Head with eyes occupying almost the entire upper-surface

and very narrowly separated along middle. Rostrum rather long

and thin, strongly curved, dilated and squamose near base,

glabrous elsewhere; impunctate except near base. Scape about
half the length of the funicle and club combined ; second

joint of funicle about twice the length of first, and the length

of the four following combined. Prothorax more than twice

as wide as the length down middle, aj:>ex rather strongly

incurved to middle, the front angles produced into rather

strong ocular lobes, base strongly bisinuate and much wider
than apex; with small, dense, normally-concealed punctures.

Scutellum transverse. Elytra not much wider than extreme
base of prothorax, sides feebly diminishing in width from base

to near apex, when they become strongly rounded : with
regular rows of large punctures, in feeble striae, but the striae

more pronounced and punctures smaller towards apex and
sides ; with two feeble but wide transverse impressions : with
some very small granules, more noticeable on posterior

declivity (especially on its summit) than elsewhere. V nder-

surface with dense but normally-concealed punctures. First

(8) Pascoe, Journ. Linn. Soc. x., p. 473.
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segment of abdomen as long as three following combined,,

second also as long as three following combined. Legs moder-
ately long ; hind femora much longer than the others, strongly

and acutely dentate, teeth of the other femora acute but
smaller. Length, 5-5-i- mm.

Hah.—Queensland: Cairns (Macleay Museum).
The clothing of the under-surface and legs is denser and

paler than elsewhere, but the legs have some dark spots or

blotches : the prothorax has a faint median stripe and still

fainter lateral ones. On the elytra there are two fairly

distinct fasciae of pale scales ; one before and one behind the

middle, and not quite extending to the sides ; from the sides

the fasciae are seen to cover the surface of two transverse

de]3ressions : of which, however; the postmedian one is rather

feeble.

Phaun^eus, n. g.

Head small. Eyes not very large ; separated almost the

width of rostrum at base ; facets of moderate size. Rostrum
very long, thin, and curved ; scrobes lateral. Antennae thin :

scape not extending back to eye ; funicle seven-jointed, two'

basal joints moderately long. Prothorax rather narrow at

apex, increasing in width to base, which is almost evenly
rounded : ocular lobes almost rectangular. Scutellum small.

Elytra cordate, shoulders strongly rounded. Prosternum
semi-circularly emarginate in front, but without a pectoral

canal. Metasternum slightly longer than following segment ;

episterna narrow, but each with an acute triangular internal

extension in front. Abdomen with first segment rather
large, second in middle very little longer than third or fourth,
but at sides almost as long as the two combined. Legs long ;

front coxae touching, middle lightly separated : femora eden-
tate ; four front tibiae strongly curved ; tarsi wide, third joint

deeply bilobed, fourth rather short and stout, claws simple
and widely diverging.

Apparently belongs to a group of aberrant genera referred
by Pascoe to the Zygopides, but which eventually will have
to be regarded as forming a distinct subfamily. In Pascoe's
table of the Zygopides it would be placed with Nauphceus, as
the intercoxal process, although fairly wide, is much narrower
than in Arachnopvs, but the two genera can have little in
common, as the shape, antennae, and rostrum are all different,

and there is no pectoral canal. I know of no closely-allied

described genus, although there are several unnamed ones
before me. In shape the body is much like Idotasia, but
that genus has a pectoral canal.

Pascoe's fig. 8 (Thyestetha nitida) on pi. xvi of Ann.
and Mag., Nat. Hist., 1871 (vol. vii., ser. iv.), will give a
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fairly good idea of the appearance of the insect described

below.

PliAUNiEUS LONGIROSTRIS, n. Sp.

Black, shining. Upper-surface glabrous except for some
white scales on suture. Under-surface and legs with dense
white scales in places : but glabrous elsewhere.

Head with small, dense punctures. Rostrum consider-

ably longer than head and prothorax combined, with rather

numerous punctures, except for an impunctate line along

middle of basal three-fourths. Scape inserted about one -third
from apex of rostrum, almost as long as funicle and club

combined. Prothorax strongly convex ; with rather numerous
and small but clearly-defined punctures. Elytra strongly

convex, at base closely applied to prothorax, but shoulders

strongly rounded, thence rapidly diminishing in width to

apex ; with rows of rather small but clearly-defined punctures,

becoming very small posteriorly, and in striae only towards
sides, and one near suture. Hind femora considerably pass-

ing apex of elytra. Length, 2|-3 mm.
Hab.—Queensland: Cairns (E. Allen).

There are white scales on the suture near apex and some
near base, but the latter appear to be easily abraded, as on
several specimens they are absent, but their position is

marked by minute punctures. The under surface of each of

the femora has a ridge of scales, white at the base but darker
near the apex, and these scales from some directions cause

the femora to appear dentate, although they are really

edentate. On an occasional specimen parts of the legs are

feebly diluted with red.
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Two New Nephiue from South Australia.

By H. R. Hogg, M.A., F.Z.S.

(Communicated by Professor Stirling, M.D., F.R.S.)

[Read May 3, 1910.]

Plate XVIII.

Among some spiders kindly sent me by Professor Stir-

ling, Director of the South Australian Museum, Adelaide, I

find the following of the Genus Nephila, Leach, collected in

the State :
—

Nephila venosa, L. Koch, from Sedan and other localities ;

,, ifictorialis, L. Koch, from South Australia;

,, eremiana, H. R. Hogg, from Central Australia

;

and two other species apparently new.

Of these I append descriptions below :
—

Nephila meridionalis, n. sp.

Female.—Colour: The cephalothorax is black-brown in

front, but thickly covered with silvery-grey hair behind the

eye space. At the sides of the thoracic area are three pairs of

black spots and one pair near the middle of the same ; also, the

usual pair of small black prominences at the rear end of the

cephalic part, and quite at the rear end under the projecting

abdomen a bare rhomboidal black space. The mandibles are

black-brown ; the lip and maxillae black-brown, except on the

inner and upper margins, which are red-brown. The sternum is

dark-red brown, with silvery-grey hair, but the bare anterior

portion and prominences in front of each coxa are pale-orange.

The legs are bright-red brown ; the coxae, trochantera, and
basal two-thirds of the femora being sparsely furnished with
fine down-lying silver-grey hairs. On the anterior portion of

the femora and tibiae of the first and second pairs is a thick

plumose bunch of brown hair, and similar on the tibia only
of the third and fourth pairs. On the metatarsus and tarsus

the hair is black. On the palpi the hair is dark-brown or

black on the tibial and tarsal joints ; on the remainder paler

brown

.

The abdomen is pale-yellow brown on the upper side,

slightly darker in front, and at the sides sparsely furnished
with fine silver-grey hairs. There are four pairs of brown
muscle spots on the back. On the under-side behind the
brown genital line a transverse yellowish space runs across,
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and behind this is a yellow network pattern on a brown
ground. The posterior portion is all dark-grey; the epigyne,
pulmonary plates, and spinnerets dark-brown. The eephalo-
thorax, straight and broad in front and rounded at the side, is

flat over the thoracic part, the cephalic part being slightly

raised up therefrom. The rear row of eyes is straight, the
front row slightly recurved. The front median eyes are

slightly larger than the rear median ; those of each pair, and
the pairs themselves, are the same distance apart, slightly

more than the diameter of the larger. The side eyes, two-
thirds the diameter of their respective median, are also

slightly farther apart than the diameter of the larger, and lie

on a common tubercle. The whole breadth of the front

median pair separates them from their laterals, and the rear

median are one-fifth more from the rear lateral. The clypeus

is as broad as the distance between the front median eyes.

The mandibles are short, broad, and slightly divergent.

The lip is broadest at the base, narrowing anteriorly. It is

more than half the length of the maxillae, and the upper
portion projects forward over the base. The maxillae are

upright, rather club-shaped : the inner margin fits round the

lip, and narrows posteriorly almost to a point. The anterior

portion of these, also, is projected forward in a boss-

like prominence. The sternum is shield-shaped, straight in

front, narrowing to a point at the posterior end, where it

passes between the rear pair of coxse. There is a rather

large prominence, and in front of the second and third pairs

of coxae are similar but smaller prominences. The whole of

the anterior portion is raised up in a broad ridge, about equal

in height to these. The legs are long and strong, with hair in

bunches, as described above. The tibial joint of the palpi

is the same length as the patellar joint. The abdomen is

oblong, straight in front and at the sides, but rounded at the

corners and rear end. The epigyne is of the normal type of

the genus, but the middle of the upper lip expands into a

rather broad septum.
This species is near N. nigritarsis of L. Koch, but has no

separate pronounced hump on the front of the sternum behind

the lip, the whole front area being raised up. The epigyne

does not quite agree with that drawn by L. Koch, and the

legs are not so long in proportion to the body.

The measurements in millimetres are as follow :
—

Ceph. ...

Abd
Mand

Long. Broad.

14J 5J in front

8 behind
171 9J
4 —
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Tr. and Pab. Metab.
Coxa?. Fern. and Tib. and Tars.

Legs 1 . 3 17 15 21 -56
2 . .. 3 151 134 19 -51
3 . .. 2J

9"
7 10 = 28J

4 .. . 3 15J 101
(2'8i)

15$ = 44J

Palpi .. 14 4 31 31-

m

There is one female from Kangaroo Island.

Nephila adelaidensis, n. sp.

Female.—The cephalothorax is yellow-brown, thickly

^covered with silvery-grey hair.' Three pairs of black side

spots, one median, and a pair of black prominences. Mandibles
chocolate-brown, darker at the anterior end. Fangs the

same. Lip, maxillae, and sternum medium yellow-brown,
lighter at the edges of the former and on the humps of the lat-

ter. Thick, rough, silver-grey hair on the sternum. The legs are

yellow-brown, with fine silver-grey hair on the under-side,

rather darker at the anterior half of the tibial joints. The
hair on the anterior half of the metatarsi and on the tarsi

is dark-brown. The abdomen is yellow-grey above, with
silver-grey, fine, down-lying hair all over. On the under-side
it is dark-brownish-grey, with paler transverse and longi-

tudinal stripes, forming a rhomboidal figure below the genital

aperture. The spinnerets and epigyne are the same as the

ground colour.

The general points of this species agree with N . meridion-
alis above. The cephalothorax is one and a half times as long
as tibia iv. The rear row of eyes is straight, the front re-

curved. The eyes themselves are all about equal in size : the
front median, however, slightly larger than the rest. The
laterals are a little more than their diameter apart on a
common prominence; the front and rear median one and a
half times the diameter of the front eyes apart. The clypeus
is the same in width. The legs are slight, and only moderately
long; without spines. Short, thick hair on the metatarsus
and tarsus of all legs. Fine hair on the under-side of the
remaining joints. The patellar joint of the palpi is shorter
than the tibial joint. The abdomen is straight in front,

rounded at the corners and sides, tapering to the posterior
end.

This species differs from N . rneridionalis in its shorter and
finer legs, its more oval abdomen, lesser distance between side

and median eyes, want of plumose bunches on the legs, and
lighter ground-colouring of the cephalothorax. The epigvne,-
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also, of the female is different, having no appearance of a
septum!

The measurements in millimetres are as follow :
—

Long. Broad.
Ceph 9 4j in front

6 behind
Abd 11 5$
Mand. 4 —

Tr. and Pab. Metab.
Coxse. Fern. and Tib. and Tars.

Legs 1 ... 2 13 Hi 16| = 43
2 ... 2 12 10 14J = 38J
3 ... 11 7 5 8^ = 22
4 ... 2 12 7 12" =33

Palpi ... 1 3 2| 21= 9

One female from South Australia, without nearer
designation.

DESCRIPTION OF PLATE XVIII.
Nephila meridionalis , n. sp., natural size.

a. Under side of abdomen.
lb. Eyes.
1c. Epigyne.

Nephila adelaidensis, n. sp.

la. Under side of abdomen.
2b. Eyes.
2c. Epigyne.
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LHERZOLITE AND OLIVINE FROM MOUNT GAMBIER.

By Evan R. Stanley.

|

Read August 2, 1910.]

Plate XIX.

Introduction.

In a previous paper before this Society (1) mention was
made of lherzolite nodules occurring at Mount Gambier, but

having only a limited supply of the mat-erial in my possession

at the time I was unable to present a chemical analysis of the

rock. Since then more material has come to hand from that

locality, thus enabling me to make further petrographical

notes and analyses on not only the lherzolite, but the olivine

contained in it.

Lherzolite.

Occurrence.

The rock occurs in the form of nodules in the ash-beds

overlying the basaltic now at Mount Gambier. They vary in

size from a few centimetres up to thirty centimetres or more
in diameter. In the majority of cases the nodules are coated
with a layer of vesicular-olivine-basalt or tachylyte. The
nodules examined were selected from the ash-beds in Brown
Lake, about 200 ft. above the water-level, where they occur
in great numbers.

Macroscopic Characters.

In hand specimens the rock is olive-green in colour, even-
grained, but coarse, containing allotriomorphic fragments of

light-olive-green olivine, light-brownish-green rhombic pyrox-
ene, dark-green particles of diallage, and black glistening
grains of chromite.

The specific gravity of the rock is 3 '33 at 16° C.

Microscopic Characters.

Owing to the extreme friability of the rock a difficulty

was encountered in the preparation of microscopic sections,
but by cutting a fairly thick section and boiling it in Canada
Balsam, sections of suitable thickness were obtained. The
rock is hypidiomorphic, even-grained, containing olivine,

(i) Trans. Roy. Soc, vol. xxxiii., 1909, p. 82.
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enstatite, diallage, and chromite. The pyroxenes are slightly

idiomorphic, moderately large, and embedded in a granular
mass of olivine, thus presenting a pseudo-porphyritic

structure.

The olivine is by far the most abundant mineral. There
is an indication of the (001) cleavage in some sections. A fair

amount of cracking has gone on, with little or no decom-
position to serpentine, but in some instances slight brownish
stains of ferric oxide are seen ; this, however, is visible only in

the vicinity of a few microscopic grains of magnetite. A few-

liquid inclusions are present. In order of abundance the
rhombic pyroxene, enstatite, follows the olivine. It is light -

brownish-green in colour, slightly idiomorphic, enwrapping a

few grains of olivine and diallage in a pcecilitic manner (plate

xix., figs. 1 and 2). The (110) cleavage is well developed,

being, in some instances, broken up into parallel plates along
this parting. The basal sections show two good pinacoidal

cleavages intersecting at 88°, together with a less perfect

cleavage at 45°. Decomposition to bastite is common, especi-

ally in the vicinity of cracks (plate xix., figs. 2 and 3).

Columnar structure is well developed. In crossed nicols good
lamella twinning is seen to advantage (plate xix., fig. 4), and
in some cases the lamellae may be seen in ordinary light.

The enstatite and diallage afford a good instance of

lamella intergrowths with one another (plate xix., figs. 2 and
4). When the enstatite is in the position of extinction the

diallage, in the same combination, is extinguished at only
39° from this position. In convergent polarized light a lare;e

optical axial angle is seen. The sign is positive, and the
dispersion p < v, which is an indication that the mineral is

low in iron. A few liquid and magnetite inclusions are

present.

The diallage, which occurs in irregular grains of a light

-

green colour, is probably chrome-bearing. Some sections

show two fair pinacoidal cleavages intersecting at 89°, whilst

others show a, good prismatic cleavage. The extinction, which
is 39°, is the chief distinguishing character from the enstatite.

Decomposition is rarely seen in most sections, but in sections

near the tachylytic coating the diallage is, to a considerable-

extent, decomposed to chlorite and epidote. In the undecom-
posed sections liquid inclusions are seen. The chromite is

present in small rounded or irregular brown grains.

The minerals in contact with the tachylytic coating are

partially absorbed by it. Leucoxinization has gone on to a

considerable extent just within the junction of the tachylyte,

proving that the magnetite present is titaniferous.
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Order of Consolidation.

Chromite
Olivine

Diallage

Enstatite

The tachylytic coating consists essentially of a light-brown

glass crowded with magnetite grains, rendering it almost
opaque. A few partially-absorbed grains of olivine and augite

are scattered about with little or no felspar.

The nodules under consideration are thus plutonic in

origin and allied to the Enstatite Peridotites.

Chemical Composition.

Two very concordant analyses were made by the author
and a mean taken.

The usual methods recommended by Hillabrand and Wash-
ington were followed. The ferrous iron, however, was deter-

mined by the method recommended by P. G. Wykeham
Bayly, (2) viz., by heating one gram of the substance in a

covered platinum crucible with H 2S04 (1-1) and HF for ten
minutes on an iron plate, and then titrating with standard
permanganate of potash. Several determinations were made
with and without the use of C02

with satisfactory results.

Combined water was determined by the Penfield method, and
the usual colourometric methods for titanium and chromium.
Barium and strontium were not determined spectroscopically.

Results of Analysis. The Norm
Si02 . 45-22 Orthoclase ... . Ill
A1 2 3 .. 2'99 Albite 4-72

Fe2 3
•20 Anorthite 4-73

FeO 7-17 Diopside 3-07

MgO . 40-89 Hypersthene . 14-72

CaO ... ... .
1-93 Olivine . 70-44

Na
2

•55 Magnetite •23

K
2

•21 Ilmenite •30

H
20+ •20 Apatite •31

H
2
0- •05 Chromite •22

C02
nil Water .. •25

TiO, •14

p 2o: •20 100-10

Cr
2 3

•20

NiO,CoO ... .
•14

MnO •28

BaO nil

SrO •04

100-41

<2) Recent Methods of Rock Analysis, A.A.A.S., 1907.
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Classification.

Class V. Order 1. Section 4. Rang 1. Section 1.

Subrang 1.

Magmatic name, Gordunose.

Notes on the Analysis.

It will be seen from the analysis that the rock contains

noticeable percentages of A1 2 3 , K20, and Na
20. These

constituents have been allotted to form orthoclase, albite, and
anorthite. These minerals do not occur in the mode, conse-

quently the Al
2
O a , K 20, and Na

2
are present in the ferro-

magnesian minerals.

In the analysis of the olivine extracted from this rock no
alkalies or alumina were detected, therefore these constituents

must be combined in a complex fashion in the pyroxenes.

Chemical Diagrams.

The following chemical diagrams have been inserted to

convey a better idea of the relative amounts of the con-

stituents present. They are respectively the Mugge and
Brbgger diagrams.

The Mugge Diagram
nqo

fll
2 3

The Brogger Diagkam
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Olivine.

Analysis.

Acting on the advice of Dr. D. Mawson, the author has

ELade a chemical analysis of the olivine in the rock. The rock

being of a friable nature, little difficulty was encountered in

hand-picking the olivine and separating it from, the other

constituents present. Several grams of the mineral were in

this way collected and powdered up, first in a diamond mor-
tar, and finally in an agate mortar.

A mean of two concordant analyses has been taken, and
is shown as follows :

—
40-67

nil

10

9-27

49-94

trace

trace

nil

nil

-04

-03

MnO" -10

NiO,CoO '25

Si02

Al o 3

Feo 3

Feb
MgO
CaO
H„0 +
K

2

"0

Na.O
TiC5,

CrA

100-40

Specific gravity = 3 "34.

In the analysis of the lherzolite it will be seen that there

is a notable quantity of nickel present. The presence of nickel

is certainly not uncommon in the rocks of this class. If we com-
pare the percentage of nickel in the rock with that in the
olivine extracted from it, we find that the proportion is less

in the former than in the latter by nearly half.

Consequently most, if not all, of the nickel in the rock is

present in the olivine. Diller and Clark (5) have shown that
most of the nickel present in peridotites is in the olivine. They
extracted the olivine from the rock, and found it to contain
a greater proportion of nickel than the rock itself.

Remarks.

Unchanged occurrences of peridotite are not at all com-
mon, the peridotites being, as a class, very liable to altera-

tion, the chief alteration product being serpentine.

(3) B.TT.S'.G.S., 60, p. 28, 1890.

c2
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The lherzolite described in this paper affords a good
example of an unaltered peridotite, no serpentine being ob-

served microscopically, and a low percentage of ferric oxide
and no carbon dioxide by analysis.

In conclusion, I wish to convey my thanks to Dr. D.
Mawson for advice and assistance in the preparation of this

paper.

University of Adelaide.

EXPLANATION OF PLATE XIX
Fig. 1. Basal section of enstatite, showing outlines of

lamellae twinning and poeciliticaHy intergrown olivine. (xl5)

Fig. 2. Vertical section op enstatite, showing partial de-
composition to bastite and poeciliticaHy intergrown diallage. (xl5)

Fig. 3. Section, showing enstatite with bastite, olivine, dial-

lage, and chromite. (xl5)

Fig. 4. Lamella twinning and parallel intergrowths of
diallage with enstatite. Crossed nicols. (x42)
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Enstatite", Basalt from Kangaroo island,
South Australia.

By Evan R. Stanley.

[Read August 2, 1910.]

Plate XX.

Introduction and Previous Work.
During the Christmas vacation of 1909 a trip was taken

to Kangaroo Island for the purpose of collecting specimens of

the basalt occurring in the Menzies District. One of the ob-

j 3cts of the present paper is to compare the Kangaroo Island

basalt with the other tertiary outflows occurring in the south-

eastern portions of South Australia. The paper also includes

a chemical analysis of the rock with petrographical descrip-

tions.

About a quarter of a mile north of Kingscote the basalt

rests on an eroded valley of white friable sandstone, which
extends in a westerly direction towards the Bluff in the Bay
of Shoals. It forms a capping on the hills a few miles inland

to the west, extending from Rettie's Bluff to the western gap
hills near Smith's Bay. But since the geology of this part

of the district has already been published, no further refer-

ence will be made to it.

Professor Tate's C1) and Rev. W. Howchin's (2> papers, and
the Report of Mr. H. Y. L. Brown on the geology pf

Kangaroo Island/3
) have been referred to in the preparation

of this paper.

Dr. Chewings (4) and Mr. J. C. Moulden <5> have each
described an olivine basalt from Kangaroo Island.

I can find no further literature on the geology and occur-

rence of basalt on Kangaroo Island.

Enstatite Basalt. Bochs 6-11.

Macroscopic Characters.

In hand specimens the rock is fine-grained, compact, show-
ing a few phenocryst of felspar and pyroxene not exceeding 3

(l) Trans. Roy. Soc, S.A., vol. vi., p. 116.

(2)Proc. Roy. Soc, S.A., vol. xxiii., p. 198.

(3) Report by the Government Geologist, S.A., 1898.

_
(4) Geologie Slid- und Central-Australiens. Inaugural-Disser-

tation zur Erlangung der Doktorwurde—1894.

(5) Trans. Roy. Soc, S.A., vol. xix., p. 70.
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or 4 millimetres in length. The colour varies from a brownish-
grey to an almost black, pitchy-looking rock. In rocks Nos. 6,

10, and 11 decomposition has gone on to a great extent, giv-

ing the rocks a greenish appearance, which is probably due to

the alteration of the ferromagnesian mineral to serpentine.

The locality from which rocks Nos. 6 and 9a were collected fur-

nishes a good instance of columnar jointing. Use is made
of this character in the quarries near Kingscote and the

Bluff, the rock being sufficiently weathered to render it easily

workable for road metal. The rocks collected from the Gap
Hills also show jointing developed to a less degree, being more
or less stained with ferric oxide. As far as hand specimens
are concerned, the rocks are very similar to one another.

Microscopic Characters.

The rocks have a hypocrystalline porphyritic structure,

the phenocrysts being augite, enstatite, and plagioclase, irre-

gularly distributed in a base of microlitic piagioclases and
augite, with a small proportion of glass in the interstices. Of
the phenocrysts, the augite is by far the most abundant con-

stituent, possessing only the faintest indication of a light-green

colour. They are cracked about a good deal, and somewhat
corroded by the base, whilst others again possess a good idio-

morphic outline.

The majority of these phenocrysts are intergrown with

the plagioclase of the base in an ophitic manner (plate xx.,

fig. 1). Twinning is not an uncommon feature, and more
rarely an hour-glass structure is developed. In the fresh

varieties of the rock only a slight decomposition to a brown
stain is noticeable in the cracks.

The mineral next in abundance is the enstatite, being

corroded to a greater degree than the augite, and including a
few tabula? of felspar. The phenocrysts of the enstatite are,

in a great many instances, partially or wholly enwrapped by
the augite. The enstatite has evidently crystallized out first

of the ferromagnesian constituents, and the augite has used

it as a nucleus to crystallize on later. In two or three in-

stances cited the corroded enstatite has a distinct resorption

rim developed, and the augite has crystallized around the

whole. The difference between the enstatite and augite in

such a combination is particularly marked when examined
between crossed nicols : the former, when in the position of

extinction, shows the coloured envelope of augite which is

extinguished at only 45° to this position.

The ferromagnesian constituents as a whole are nearly

colourless, and this may account for the relatively low per-
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centage of iron in the analysis. Decomposition has, to a

slight extent, gone on, resulting in the formation of bastite.

The plagioclase, which is not plentiful as a phenocryst

in this particular rock, has, in most instances, a well-defined

idiomorphic outline. The phenocrysts almost always contain

inclusions of apatite and dark-brown glassy base. In polar-

ized light twinnings after the Carlsbad and Albite law are

found to be common, Avhilst twinning after the pericline

law is not so frequently met with. In most cases they are

beautifully zoned (plate xx., fig. 2). Symmetrical extinctions

up to 40° were obtained, therefore the plagioclase is probably

a labradorite.

The base consists essentially of tabulae of plagioclase fel-

spar, twinned usually after the Carlsbad law, and giving a

maximum extinction of 37°, which means that it is probably
a labradorite a little more acid than the phenocryst. They
possess, for the most part, an idiomorphic outline, and only

slightly decomposed. A few granules of augite are also pre-

sent, together with a few scattered grains of magnetite which
are, no doubt, titaniferous, because of the presence of leu-

coxine. The interstitial material of the base is particularly

interesting, in that it has, for the most part, become devitri-

fied to a granular or fibrous mass possessing many micro-

scopic grains of magnetite and a few needles of apatite.

The slides examined, representing rocks from different

points of the occurrence, were more or less similar. Conse-
quent!3

T there seems little doubt, if any, that the whole occur-

rence is contemporaneous. However, a few differences of

minor importance occur. In rocks Nos. 6 and 10 decomposition
has gone on to a great extent. Haematite is present in red
scales, and also staining the augite yellowish-brown. Some
of the augite has altered to serpentine and the enstatite to

bastite. Again, in rock No. 11 the felspar phenocrysts are

present in a greater proportion than the enstatite, whilst in

rocks Nos. 7, 8, and 9 the reverse is the case.

Order of Crystallization.

Magnetite ... ...

Plagioclase (phenocryst) ———
Enstatite ... ...

Augite ... ... ...

Plagioclase (microlite) ...

Glass ... ... ... —

Chemical Analysis.

The rock chosen for analysis was selected from a point
about half a mile inland from the Bluff. Here the rock
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appeared to be in a fairly undecomposed condition, for in

most other localities weathering has deformed the rock both
mechanically and chemically.

Result,j of Analysis. The Norm.
I. II. Quartz .. 552

Si0
2 ... 53-18 53-11 Orthoclase . .

.

3-89

A1 2 3
... 1761 15-55 Albite .. 17-29

Fe2 3
... 1-59 1-26 Anorthite .. 36-97

FeO ... 6-47 7-17 Diopside .. 12-17

MgO ... 6-59 6-50 Hypersthene .. 1996
CaO ... 10*42 8-93 Magnetite 232
Na2

... 2-03 303 Ilmenite 1-52

K2 ... •70 •28 Water •73

H2 + •40 3-12

H 2
0- •33 •04 100-37

C0 2
... trace •32

Ti0 2 ... •78 •40

P
2 5

... trace —
S0

3 ... nil —
s trace 0-4 *

Cr
2 3

... trace —
NiO, CoO trace —
MnO ... •10 •59

BaO . .

.

•13 W —
SrO ... •02 (6) —
Fe

100-35

•03

100-37

Sp. Gr. 2-88. Sp. Or. 291

I. Enstatite basalt, Kangaroo Island, S.A.

II. Augite andesite (altered). Summit of Mount
Anketel, West Pilbarra Goldfield. (Geol. Sur.,

W.A., Bull., No. 33, p. 148.) (Fe=03.)

Classification.

Class III. Order 5. Rang 4. Subrang 3.

Magmatic name, Auvergnose.

Notes on the Analysis.

The rock is particularly interesting in that it is high

in silica and alumina, thus accounting for the presence of

abnormative minerals. It will be seen that quartz is present

in the norm and is completely absent in the mode. Since the

American classification does not take into account whether a
mineral is crystalline or glassy it is probable that the excess

(6) Not determined spectroscopically.
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of silica is present in the divitrified base together with some
of the alumina. Analysis II., which has been inserted for

comparison from Western Australia, shows an interesting

analogy, most of the constituents agreeing closely, with the

exception of alumina and lime. This particular rock contains

phenocrysts of augite, felspar, olivine, and a little quartz in

a ground mass of plagioclase and altered glass.

Chemical Diagrams.

The following diagrams have been employed to facilitate

the comprehension of the chemical analysis :
—

Na
2

flgO

fll2 3

CaO

The Mugge Diagram.

CaO

SiO

The Brogger Diagram.
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Remarks.

It is an interesting point to consider whether- the Kan-
garoo Island outflow was synchronous with the volcanic

eruptions in the south-eastern portion of South Australia.

The basalt occurring in the Mount. Gambler district is, how-
ever, of late tertiary or pleistocene age. The rock is, for the

most part, very little decomposed. The fragments of basalt

and lherzolite which occur in the ash-beds overlying the basalt

are exceptionally fresh ,(?? and as far as I can ascertain there

are no instances where valleys have been cut through this

basalt, or capping hills, as is the case on Kangaroo Island.

Returning to the Kangaroo Island occurrence, we find

that a great deal of denudation and weathering has gone
on. The basalt, which is probably contemporaneous, has been
cut through by valleys. It also caps the hills in the vicinity

of Wisanger, and occupies an eroded valley near Kingscote
about 100 ft. above sea-level. The rock itself is decomposed
to a greater extent than the Mount Gambier type. Instead

of being, for the most part, an olivine-basalt, it is an enstatite-

basalt, although an olivine-basalt has been described by Dr.

Chewings and Mr. J. C. Moulden. The evidences of weather-

ing are particularly marked in the quarries at the Stone Jetty

and the Bluff, where columnar jointing is developed to a

great extent, thus causing the rock to break up easily with

the aid of a pick. Personally, I do not think that the

Kangaroo Island basalt was synchronous with the occurrence

in the South-East, but, from the above considerations, believe

it to be a tertiary outflow earlier than the Mount Gambier
type.
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EXPLANATION OF PLATE XX.

Fig. 1. Phenocrysts of atjgite and enstatite, containing
tabulae of microlitic plagioclase. (x25) Crossed nicols.

Fig. 2. Phenocryst op labradorite, showing zonal struc-

ture, and inclusions of base. (x!8) Crossed nicols.

W Trans. Uoy. Soc, S.A., pree. vol. Analysis of Lherzolite.
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Notes on Some Species of the isopod Family
Sph/eromid/e from the South Australian
COAST.

By W. H. Baker, F.L.S.

Part II.

[Read September 6, 1910.]

Plates XXI. To XXIV.

In my notes on this family of Isopods published in these

Transactions for 1908, I included what appeared to be a form
of Cymodoce tuberculosa, Stebbing, showing that while my
specimens agreed largely with the original species, yet they
were different chiefly in that the male had two processes on the

anterior portion of the abdomen ; these I regarded as sexual

the innermost and outermost being small. The antero-lateral
developments are not shown in younger males. Since then I have
examined a colony of C . tuberculosa, which were found in a
sponge, and in that there were males, certainly mature and
of uniform size, bearing no indications of processes : also

mature females and immature specimens ; these I have figured

in this paper.

With regard to the first-mentioned, I now endeavour to

show them as a distinct variety or sub-species, and add figures

and notes of a probable female and a rather more doubtful
immature male and female.

Respecting the mature female of C. tuberculosa, it

will, from an examination of the figures, be surmised that at

no stage of its existence does it possess a notch on the posterior

margin of the abdomen. I do not think sufficient distinction

has been made in descriptions between the longitudinal chan-
nel referred to by Dr. Hansen and the notch, which are quite

different structures. In all the examples under C. tubercu-

losa and varieties here given a channel is present and its

exit open, except in the case of the immature male of C.

tuberculosa, where it shallows away not reaching the margin,
thus leaving it without insinuation of any kind, either in the
vertical or horizontal direction, yet even here may be seen by
a transparency of the integument the promise of a future
notch. In the supposed mature female of the larger variety

the true notch is faintly represented by two shallow insinua-

tions of the margin.
In all the specimens included under this species and varie-

ties the palps of the maxillipeds—except, of course, in modi-
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fied females—are of the same curious structure, the lobes are
long and, especially the last, carry dense brushes of setsfe,"

From observations of the three species—-namely Zuzara,
Isocladus, and Eaosphceroma—included in this and other
papers, I agree with Dr. Hansen as to their close relationship
and the necessity of uniting them. As there are no longi-

tudinal channels for the passage of currents of water beneath
in these three species, the same can evidently be provided for
by the large uropoda set in oblique direction.

In my opinion Cycloidura venosa, Stebbing, and Zuzara
Integra, Haswell, are the same species, and I have treated
them as such.

The descriptions always refer to the male except when
otherwise stated.

Family SPH^EROMID^.
Subfamily Sph^eromin^e, Hansen.

Group Hemibrancrtat^e, Hansen.

Genus Cyrnodoce, Leach.

Cymodoce tuberculosa, Stebbing. PL xxi., figs. 1 to 20.

Cyrnodoce tuberculosa, Stebbing, Ann. and Mag. Nat. Hist.,
ser. 4, vol. xii., 1873, p. 95.

Cyrnodoce tuberculosa, Whitelegge, "Thetis," Scientific
Results, p. 258.

The body, except the head and first thoracic segment, is

covered with granules, which become spiniform and arrange
themselves in two transverse rows with smaller granules
between on each thoracic segment; small stiff hairs are scat-

tered amongst the granules, and are fairly plentiful.

The forehead, which is gradually declivous anteriorly, is

slightly excavate in the transverse direction, and higher up a
faint rounded projection can be detected.

The eyes are large and scarcely project.

Indications of two depressed and coalesced rostral teeth

are present, while the two epistomial teeth are large and re-

curved, like those of the basal antennular joint, projecting

further than these. The antennular teeth are six in number,
the innermost and outermost being small.

The antero-lateral angle of the first thoracic seg-

ment is produced somewhat, truncated at the tip, and
the groove of the head in which it works is deep:
the posterior angle is less produced. The three follow-

ing epimera are obtusely pointed, the first and second of

these slightly produced behind ; the following three are

rounded, the last more so, and it does not reach the level of

the ones which precede it.
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The posterior portion of the abdomen is somewhat ex-

cavated at the origin of the uropods. The posterior margin
has a small notch on each side above the median notch. The
median notch is deeply cut, widens inwardly, the median
process is raised, and does not nearly reach the level of the

sides.

The outer branch of the first maxilla has the outermost
distal spines compacted together, thus forming an ap-

parent 5-dentate plate: the next spine below this is 3-

branched, while between these are slenderer setae. The inner

branch has four plumose setae.

The two outer lobes of the second maxilla are setose and
obliquely truncated.

The legs are robust and spinulate on the usual joints.

The spines are usually long, and some are barbed or pectinate.

The uropods are very granulate to spiniform, especially

underneath : the terminal spine on the inner ramus is re-

curved, and there are two well-developed spines at its base
underneath. The external ramus is much shorter and deeply

bifid, with its wider surface presented outwards.
The sternal filaments are short and stout.

The mature female has the body loaded with young, and
the mouth parts are modified.

The body is smooth and slightly setose.

The basal joints of the antennules have a faint slightly-

lobed crest, but there are no projecting, rostral, or epistomial

teeth.

The posterior margin of the abdomen is turned up, show-
ing a wide shallow insinuation in place of a longitudinal
channel.

The uropods are reduced.

The marsupial plates overlap.

In the immature male the body is shorter and broader,,

smooth, very sparingly setose.

The upper angles and sides of the face anterior to the
eyes are very distinct.

The posterior angle of the first thoracic segment seen
from below is broadly truncated, the truncation with a slight

insinuation.

The second, third, and fourth thoracic epimera are
rather narrowly pointed.

The posterior margin of the abdomen is arcuate and quite
entire, the longitudinal channel shallowing away completely
at its exit.

The uropods are a little roughened on the margins, the
inner ramus accuminate and laminate with a slight groove on
the inner margin, the outer margin more distinctly grooved
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to hold and partially cover the external ramus. The external
ramus is shorter than the inner and bifid at the end.

Budding sternal filaments are present, but there is no
appendix masculina

.

The colour is light-brown with black pigment, which in

some specimens is coarse and striped with a wider median
stripe ; other specimens have more dendridic spots, in some
parts there being a bluish tinge—spirit specimens. Females with

young have a bleached appearance, with small black spots not

very numerous. The adult males are somewhat between these

two as to colour. The adult males vary a little in size among
themselves, while the females are a little larger.

The young ready to quit the parent have the end of the

abdomen pointed like that of the immature male of the next
variety.

Cymodoce tuberculosa, n. var. bispinosa. PL xxi.,

figs. 21 to 23 ; PI. xxii., figs. 1 to 7.

Cymodoce tuberculosa, Baker, Trans. Rov. Soc, S. Aus., vol.

xxxii., 1908, p. 140, pi. iii.

Besides the two processes on the anterior portion of the
pleon, the following differences may be noted :

—
The body is rather less granulated.

The posterior portion of the abdomen is not so excavated
at the bases of the uropods, and there is a small conical

tubercle beneath each process of the anterior portion.

The notch of the posterior border is much more open,

and the excavation is not so broad at its base, and the median
process is not so much raised, and just reaches the level of

the sides. The more external notches noted in C . tuberculosa

are seen below only as small tubercles, scarcely reaching the

margin.
The epistome has the two tubercles much reduced, while

the rostral pair are quite prominent.
The antennular teeth are 5-6 in number.
The sternal filaments are long and slender.

The difference in size also is considerable.

The specimen regarded as the mature female has the

body comparatively smooth and the hairs scanty, except that

on the segments corresponding with the male there are trans-

verse rows of very minute granules arranged in two lines as

the spines of the male.

The epimera of the thoracic segments are like those of

the male, and like it there is a faint rounded tubercle on the

forehead.
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There are no indications of processes on the anterior por-

tion of the abdomen ; the abdomen itself is minutely granulate,

and close to the posterior margin the surface is flattened

or slightly turned up. The exit to the moderately deep longi-

tudinal channel is open, and two faint insinuations of the

margin are all that there is of a notch.

The uropods are reduced, scarcely compressed, and
slightly rough ; each inner ramus is tipped with a small tooth,

and the outer rami, which are shorter, are slightly bifid.

The outer surface of the basal antennular joint bears a

row of small spinulate granules : but there are no teeth, nor

are there rostral or epistomial teeth.

The mouth parts are modified, but not strikingly so ; the

palps of the maxillipeds bear long lobes, but they are desti-

tute of setae.

The epistome is rounded and rather swollen anteriorly,

and is setose.

The legs are slightly less robust than in the male.

A supposed immature male of this variety resembles much
that of C. tuberculosa—except again in size. The body is

rather more elongate, and apparently budding processes are to

be found on the anterior portion of the abdomen.
There are no indications of rostral, antennular, or epis-

tomial teeth.

The uropods are laminate and rather abruptly acu-

minate.

The posterior portion of the abdomen is very obtusely
pointed, with the exit of the channel almost vanishing.

The epimera of the second, third, and fourth thoracic

segments are more narrowly pointed.

The posterior angles of the thoracic segment are similarly

truncated, as in C. tuberculosa.

Budding sternal filaments are present, but there is no
apye n dix masculina

.

In the collection there is one immature female similar
to this.

I have figured an immature male, which I think should
be placed here (plate xxxii., figs. 3, 6, and 7), with a slightly
different abdomen and with epistome more like that of the
mature female recorded above ; this one, it will be seen, has
a more pointed abdomen with commencing processes on the
anterior portion, with small tubercles near them ; the channel
also is similar to the mature female, except that the insinua-
tions of the margin are not present. The sternal filaments
are moderately long.
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There are three immature females in the collection

closely resembling this, except having no protuberances on
the anterior portion of the abdomen.

Measurement of these four, about 8 mm. long by 5 mm.
wide.

Measurement of G'. tuberculosa, 5 mm. by 2J mm.
Measurement of C tuberculosa, var. bispinosa, 7 mm.

by 3J mm.
All specimens are from South Australian coast.

Cymodoce septemdentata, n. sp. PI. xxii , figs. 8 to 17.

The body is rather narrow, very convex, with the sides

nearly straight. The head is rounded, very abruptly declivous

anteriorly, and its surface a little roughened. The eyes are

prominent.
The first thoracic segment is a little longer than any

of those which follow, and the last three are each provided with
a row of tubercles on their posterior borders; these become
more numerous and spiniform on the last. The epimeral plates

of all the thoracic segments except the last are truncated
behind and are vertical in direction.

The abdomen is covered with large tubercles, the pos-

terior portion descending abruptly behind to near the margin,
which is slightly produced, while its upper surface has a
median shallow depression. On the inferior view the abdomen
shows a narrow V-shape, being produced to a triangular

point at the exit of the channel, which is moderately deep;
on each side of the median one there are three other small

projections or teeth, thus showing six small notches on the

posterior border.

The surface of the basal joints of the antennules are on
the same level as the surface of the head, the rostrum meet-
ing the epistome in a broadly truncate manner. The epis-

tome is small, the upper lip long.

The first antennular joint is not produced distally at

either angle, the third joint is about twice as long as the

second, the flagellum is shorter than the peduncle, and has

8 joints.

The antenna is slightly shorter than the antennule, and
its very short flagellum has only 5 or 6 joints.

The mandibles are strong and project much.

The legs are robust, with rather short dactyli, except for

a longish nail, and they are without the furry pads noticed

in other species.

The first pleopods have the inner ramus short, about as

broad at its base as its length; the inner margin with short
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fine hairs, the outer margin slightly insinuate ; the outer

ramus longer than the inner, showing areolate structure. The
second pleopods have the appendix longer than the lamina of

the inner ramus. The inner ramus of the third pleopods is

opaque and distally truncated ; the outer ramus with a division

rather distant from the end, terminating in a small notch on
the inner margin. The outer ramus of the fifth pleopods is

narrow, with a distal thickening obscurely three-lobed, with
a small lobe, perhaps double, on the inner margin just below.

The division is indistinct.

The uropods project obliquely downwards, the external

ramus is sublaminate, bifid at the extremity, the outer margin
cut with four teeth, the inner with one. The inner ramus
also is bifid and much reduced. -

Integument hard.

The female is unknown.
Gulf St. Vincent. One specimen.

Cilicsea tridens, n. sp. PI. xxiii., figs. 1 to 12.

The body is very convex, with nearly parallel sides,

slightly setose, and nodular to rugged on the abdomen.
The head is nearly vertical anteriorly, and very nodu-

lar ; some of the tubercles inclined to be spiniform. There
is a much-thickened anterior border projecting, and there

is a median rounded tubercle just above the rostral process

and a thickening above each antennule. The rostral process

is truncated, and does not project. Looked at from below
the epistome recedes towards the rostrum anteriorly, and at

the angle where it meets the apex of the labrum it slightly

projects.

The eyes are rounded and prominent.
The first segment of the thorax is also nodular ; its pos-

terior lateral angle is truncated and little produced back-
wards. Each of the remaining thoracic segments bears a
row of strong spines on its posterior margin, especially the
seventh. The epimera have each a nodule, and they are
vertical in direction ; those of the third and seventh segments
are shorter than the others. A suture line is evident.

The abdomen is very tuberculate and jagged. The
anterior portion projects behind as a trident, the median
process of which is slightly bent downwards and slightly over-
reaches the end of the abdomen; also, this part of the
abdomen projects downwards laterally a good deal. The
posterior portion has three conspicuous tubercles on each side
of the median process of the anterior portion, and behind
these the descent is abrupt and excavate medianly with three
prominent tubercles on each side, arranged triangularly two
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above and one below ; in the immediate region of the posterior

border the surface is oblique. The posterior notch is deep

;

the median process does not reach the lateral projections.

These are acute, and have an oblique direction, while the

median process is more horizontal in direction. Another small

acute projection is higher up on each side, and higher still

a third on each side is faintly indicated ; thus there are six

notches corresponding in a degree with those of the preceding

species.

The first antennular joint is rather short, convex ex-

ternally, not distally notched ; but the posterior angle is sub-

acute and projects slightly. The second joint is about half

as long as the first, the third joint is longer than the second,

and the flagellum has 10 joints.

The last joint of the peduncle of the antenna is longer

than the one preceding it : its flagellum also has 10 joints.

The mandibles have the incisory processes oblique and
entire. A secondary plate on the left mandible is also nearly

entire; spine rows and molars are well developed.

Maxillae strongly spined.

The legs are provided with spines, and the furry pads
are absent. In the first gnathopods, which are more robust,

the anterior side of the ischium projects as a prominent angle

about the middle; the dactylus is large, and about as long

as the propodus.
The sternal filaments are rather long.

The external ramus of the fifth pleopod has a distal

thickening, which probably represents two lobes, and one on
the inner margin distally from the division line, with one
on the proximal part just below this. Below this is another
slight lobe, some distance down. The outer margin bean*

small setae.

The external ramus of the uropods is smaller than the

inner ; it has an oblique upward direction, and is apically

acute. There is an acute process on the inner side, another
on the upper surface near the outer angle, and a small one
on the outer angle itself. The inner ramus has a strong

obtuse projection on the outer side, with another one behind
it, and one on the inner side ; the apex is obtuse.

The specimen I take to be the female of this species

is much less nodular. The median process of the posterior

notch of the abdomen projects considerably as a slightly

tridentate process. The channel is deep. There are no rows
of spines on the thoracic segments, and the anterior portion

of the abdomen has no process.

The mouth parts are modified.

Gulf St. Vincent. Two male and one female specimens.
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Genus Zuzara3 Leach.

Sp. Zuzara venosa, Stebbing. PI. xxiii., figs. 13 to 16;

PL xxiv., figs. 1 to 3.

Cycloidura venosa, Stebbing, Jour. Linn. Soc, vol. xii., 1876,

p. 146, pi. vi.

Zuzara Integra, Haswell, Proc. Linn. Soc, N.S.W., vi„

1881-2, pp. 186-188, pi. iii., fig. 6.

Zuzara Integra, Kichardson, Proc. U.S. Nat. Mus., vol. xxxi.,

p. 12.

The body is minutely granulate and pubescent.

The eyes are large.

The rostral process of the head is rather acute, and has

a slight median elevation.

The epistome has an arcuate crest, and a triangular area

on a different plane occupies the space between it and the

rostrum. The lateral limbs of the epistome thin away and
recede ; below the crest the surface is rather excavated.

The epimeral plates of the thoracic segments, except the

first, are marked by suture lines, and project a little laterally

before taking a vertical direction, then the ends are a little

turned outward again, the second, third, fourth, and fifth

with points a little produced backwards also.

The process of the seventh thoracic segment is some-

times nearly truncate, in other specimens abruptly narrowed
to a small obtuse point. In some males there is a small

tubercle on the posterior edge on each side of this process.

The after - portion of the abdomen has a very shallow

longitudinal median depression, and it is more granulate
than other parts of the body. The terminal process is dor-

sally raised and keel-like, with a hump. The under side of

this process has also a narrow longitudinal keel, and imme-
diately in front of it is a slight excavation, apart from the

general excavation of the abdomen.
A small group of five or six long setae springs from the

outer side of the mandible close by the molar process.

The legs are very furry on the usual joints.

The upper surface of the external ramus of the uropod
is excavated for nearly the whole of its length, having a
raised and thickened external border : it is produced much
beyond the end of the abdomen. The venation of the
uropods is seen in the females and young males, but
is obscured in adult males. The inner margin of the inner
ramus is slightly bent, to conform to the indentation at the
side of the terminal process of the abdomen.

The adult female is quite without process to the seventh
segment of the thorax, and there are two faint median
tubercles on the posterior portion of the abdomen.
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A crest on the epistome is nearly obsolete in some female
specimens.

The mouth parts are unmodified, and the marsupial
plates are not overlapping in mature females, as observed by
Dr. Hansen.

I have always found specimens bearing any indi-

cation of a median process on the seventh thoracic segment,
as also rudimentary narrowing of the posterior extremity of

the abdomen, to be immature males.

Gulf St. Vincent. One of our commonest marine isopods

littoral species.

Zuzara (isocladus) excavata, n. sp. PI. xxiv., figs. 4 to 6.

This closely-allied species has the body almost completely

glabrous.

The segments of the thorax differ little in length, except

the seventh : seventh segment with a process reaching as far

as the end of the abdomen, abruptly contracted to a small

obtuse point at the distal end.

The anterior portion of the abdomen is short, the pos-

terior portion triangular in shape, and towards the end again
slightly contracted, ending in an obtusely - rounded point

;

the inferior surface of this is slightly excavated, as in the

preceding species.

The anterior part of the epistome is not crested, but the
surface gradually curves over to the rostrum ; the lateral

limbs thin away and recede more than in Z. venosa.

The antennular flagellum has 12 joints, the basal joint

with uneven surface. The antennal flagellum has 15 joints.

The mandibles have the incisory plates entire, the second-

ary plate absent from the left mandible.
The uropods are broad and lamellate, with the venation

more evident than in Z. venosa.

The female of this species has not been recognized.

Gulf St. Vincent, littoral. One specimen.

Zuzara v Exosphaeroma) laevis, n. sp PL xxiv., figs. 7 and 8.

Body smooth and glabrous.

Eyes large and prominent.
Thorax not expanding so much posteriorly as in the two

preceding specimens.

First segment of the thorax shorter than the head, and
only slightly longer than those which follow. The seventh
segment is without process.

The anterior abdominal segment is short and acutely
angular at the sides. The posterior segment is triangular,
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not specially contracted at the end, which is acute and
slightly bent downwards.

The epistome is without anterior crest; the sides thin

away and recede more than in the two preceding species..

The antennules have the nagellum with 10 joints, that

of the antenna with 16 joints.

The mandibles have the group of setae near the molar
process, as in Z. venosa and Z. excavata.

The mouth parts, legs, and pleopods resemble those of

the preceding species. The appendix masculina is long ; its

apex bears a few setules.

The uropods are broad and lamellar, the inner ramus
not reaching quite to the end of the abdomen, the outer one
a little beyond.

A young male, apparently of this species, has the end
of the abdomen much more rounded, the uropods not reach-

ing as far as it.

Females of this species I have not observed.

Gulf St. Vincent. Two adult male and one young male
specimens.

Group Eubranchiat^:, Hansen.

Genus Cerceis, M. Edw.

Cerceis trispinosa, Haswell. PI. xxiv., hgs. 9 to 15.

Cymodocea trispinosa, Haswell, Proc. Linn. Soc., N.S.W.,
vi., p. 189, pi. iii., fig. 7.

The bod}^ of the male has the usual shape of species of

this genus. The head is gradually declivous anteriorly with-

out a distinct transverse ridge. The rostral process is well

marked, "and not fused with the epistome.

The segments of the thorax do not differ much in length
;

their epimeral plates are large, and are marked off from their

respective segments by a faint longitudinal groove. That of

the seventh is hooked behind.
The anterior portion of the abdomen is short, and has

a small median tubercle on its posterior border. There are
also besides the median larger tubercle of the posterior por-
tion two smaller tubercles side by side just above it ; this

portion is sparingly granular and setose. The posterior notch
is deeply cut, narrow, and as its median process is only
slightly raised above the lateral processes the channel below
is not very deep.

The epistome is broad, apically acute, its lateral limbs
much spread out, their extremities each with two small
tubercles; there is also a small tubercle at the base of each
limb. The labrum is rather large. The basal joint of the
antennule is deeply notched, its distal anterior limb is
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hooked, and the posterior one reaches nearly to the end of

the second joint. The flagellum has 19 short joints.

The flagellum of the antenna has 20 joints.

The legs are uniform, with furry pads on the usual

joints.

The sternal filaments are short.

The first pleopods are short and broad, the outer ramus
has few or no teeth—apart from the slight elevations which
carry the setae—and there are few setules, as observed in

other species : there is a ridge near the inner margin. The
inner ramus is much broader than long, and is also without
marginal teeth. The outer ramus of the second pleopods

has several marginal teeth and setules, which arise in the

intervals between the plumose setae. The appendix masculina
arises, as in other members of this genus, about half-way
along the inner margin of the inner ramus. The outer ramus
of the fifth pleopod has the division quite near the end, the

terminal lobes are well developed : there is also one on the
inner margin, which is smaller, longer, and narrower than
usual. The external margin bears fine hairs. Near the ex-

ternal margin of the outer ramus of the fourth pleopods
there is a small conical process near the base, slightly serrate.

The external ramus of the uropod is large, acute, and
slightly serrate on the external margin near the end : it

reaches much beyond the inner ramus. The inner ramus
reaches nearly to the abdominal notch, and is distally trun-

cated, the inner angle being rounded, the outer acute.

The female of this species is smaller than the male. It

is distinguished by its shape, and by having the median
triangular tubercle of the after-part of the abdomen much
larger than in the male ; in having the outer ramus of the

uropod only slighter longer than the inner ramus : the pos-

terior notch of the abdomen is not so open and not so deeply
cut into the margin, and the median process is more raised,

making the narrow channel deeper. The epimera of the

seventh thoracic segment is pointed behind, but not hooked.
The anterior process of the antennular joint is long, but not
quite so hooked. The female also has a larger number of teeth

on the external rami of the first and second pleopods.

Several specimens from North Tasmania. Females pro-

bably not quite mature. Collected by Dr. Torr.

EXPLANATION OF PLATES.
Plate XXI.

Fig. 1. Cymodoce tuberculosa. Stebbing, side view of male, mag-
nified 4£ diameters.

.,2. ,, ,, posterior portion of abdomen of
male.



87

Fig. 3.
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11.
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14.

15.

16.

17.

18.

19.

20.

21.

22.
93

C inn odoce tuberculosa. antennule, antenna, epistome,

etc., of mature female,

antennular and epistomial teeth

of male, snowing depressed
rostral teeth.

right mandible of male,
left mandible of male
second maxilla of male,
first maxilla of male,
maxillipeds of male.
first gnathopod of male,
fifth pereiopod of male,
second pleopod of male,
exopod of fifth pleopod of male,
posterior portion of abdomen of

- mature female,
mandible of mature female.
first maxilla of mature female,
second maxilla of mature female,
maxilliped of mature female,
posterior portion of abdomen of

immature male,
immature male, magnified 4

diameters,
n. var. bispinosa, posterior por-

tion of abdomen of male.
bispinosa. the same, superior view.

,, antennular, epistomial,
and rostral teeth of
male.

Plate XXII.

1. Cymodoce tuberculosa, n. var., bispinosa, mature female,
magnified 4 diameters.

2. ,, ,, bispinosa, posterior portion of ab-
domen, mature fe-

male.
3. ,, ,, ,, immature male, mag-

nified 4^ diameters.
4. ,, ,,

,,' epistome of mature
female.

5. ,, ,, ,, posterior portion of
abdomen of an im-
mature male (an-
other specimen).
Compare pi. xxi.,

fig. 19.
6. ,, ,, ,, posterior portion of

abdomen of fig. 3.

7. ,, ,, ,, antennule, antenna,
epistome, etc., of
fig. 3.

8. ,. septemdentata, n. sp., male, magnified 4
diameters.

9. ,, ,, male, magnified 4 diameters,
side view.
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Fig. 10. Cymodoce septemdentata, antennule, antenna, epi-
tome, etc., of male.

„ 11. ,, ,, posterior portion of abdomen
of male.

12.

13.

14.

15.

16.

17.

first gnathopod of male,
second gnathopod of male,
fifth pereiopod of male,
first pleopod of male,
second pleopod of male,
exopod of fifth pleopod of

male.

Plate XXIII.

Fig. 1. Ciliccea tridens, n. sp., male, magnified 5 diameters.

,, 2. „ ,, posterior portion of abdomen of male.

,, 3. ,, ,, antennule, antenna, epistome, etc., of
male.

,, 4. ,, ,, antennule, antenna, epistome, etc., of

female.

,, 5. ,, ,, female, magnified 5 diameters.

,, 6. ,, ,, second gnathopod of male.

,, 7. ,, ,, first gnathopod of male.

,, 8. ,, ,, fifth pereiopod of male.

,, 9. ,, ,, maxilliped of male.

,, 10. ,, ,, first pleopod of male.

,, 11. ,, ,, exopod of fifth pleopod of male.

,, 12. ,, ,, second pleopod of male.

,, 13. Zuzara venosa, Stebbing, male, magnified 3^ diameters.

,, 14. ,, ,, right mandible.
,, 15. . ,, ,, posterior portion of body of mature

female.

,, 16. ,, ,, maxilliped of male.

Plate XXIV.
Fig. 1. Zuzara venosa, posterior portion of abdomen and uropod

of male.

,, 2. ,, ,, antennule, antenna, epistome, etc., of

male.

,, 3. ,, ,, exopod of fifth pleopod of male.

,, 4. ,, (Isocladus) excavata, n. sp., male, magnified 4£
diameters.

,, 5. ,, ,, ,, epistome of male.

,, 6. ,, ,, ,, posterior portion of abdo-
men of male.

,, 7. ,, (Exosphceroma) lazvis, n. sp., male, magnified 4
diameters.

,,8. ,, ,, ,, antennule, antenna, epi-

stome, etc., of male.

,, 9. Cerceis trispinosa, Haswell, male, magnified 2| diameters.

,, 10. ,, ,, female, magnified 3 diameters.

,, 11. ,, ,, antennule, antenna, epistome, etc., of

male.

,, 12. ,, ,, first pleopod of male.
,,13. ,, ,, posterior portion of abdomen of male.
,,14. ,, ,, portion of exopod of fifth pleopod of

male.

,, 15. ,, ,, second pleopod of male.
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THE BRACHIOPODS OF SOUTH AUSTRALIA.

By Jos. C. Vbrco, M.D. (Lond.), F.R.C.S. (Eng.), etc.

[Read April 5, 1910.]

Plates XXVII. and XXVIII.

In November, 1906, Professor F. Blochmann, of the

Zoological Institute of the University of Tubingen, wrote

to Professor Stirling, Director of the Adelaide Museum, re-

questing the loan of its Brachiopod material, so as to permit
of his investigating the South Australian forms. He was
working up the Brachiopods of the Valdivia and Gauss
Expedition, and had been led into some important questions

concerning the geographical distribution of the members of

this group. As the Museum material was meagre, Professor

Stirling passed the letter on to me, and I sent Professor

Blochmann all our well-known forms, and as many other

species as I had then separated, from the shells dredged
during several years.

In the early part of this year he forwarded a communi-
cation to be used at my discretion, either as a paper by
Professor Blochmann, presented by me, to be published in

the Transactions of the Royal Society of South Australia, or

as material for me to use in compiling a paper of my own.
To combine the two ideas seemed the proper course, and
with the acquiescence of the Council I present a paper on
the Brachiopods of South Australia, which will deal with all

the species hitherto found in our waters, and will incor-

porate Professor Blochmann's descriptions of his three new
species, translated from his manuscript, and attributed, as

they should be, to him as their author. We are indebted
to him for the photographs of his three species. My remain-
ing material has supplied two other new species, which I have
described and figured.

The late Professor Tate, in a Revision of the Recent
Lamellibranch and Palliobranch Mollusca of South Aus-
tralia, Trans. Roy. Soc. of S. Austr., vol. ix., 1886, p. 76 to

p. Ill, enumerated five Brachiopods, namely, Waldh eimid
flavescens, Lamarck, now called Magellania flavescens;

Terebratella cancellata, Koch, now Terebratulina cancellata ;

Megerlia willemcesi, Davidson, which was a misidentifica-

tion, and is the Magasella vercoi, Blochmann, n. sp. ; Kraus-
sina lamarckiana, Davidson, which remains unaltered : and
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Orbicula tenuis, Sowerby, reported from Chili and Port Lin-
coln : this latter locality is certainly erroneous, no collector

having taken it, so it is erased from our list.

In vol. xi., op. cit., 1888, p. 69, Professor Tate added
Magasella cumingi, Davidson: and in vol. xiv., 1891, p. 26$,
Terebratula wyvillei, Davidson, dredged by the "Challenger"
in lat. 42° 22', which is a considerable distance off our shores.

This is now named Liothyris wyvillei.

To the five species, belonging to five different genera
above recorded by Professor Tate, we are able to add in this

paper two previously-described species, viz., Kraussina
atkinsoni, Tenison-AVoods, and Cryptopora brazieri. Crane:
and five species hitherto undescribed, viz., Magasella vercoi

and M. jaffaensis and Cistetta australis, all of Blochmann ;

and Magasella radiata and Terebratulina cavata, both of

Verco, bringing our number up to twelve sjDecies belonging
to seven genera.

NEW BRACHIOPODS FROM SOUTH AUSTRALIA.

By F. Blochmann, Tubingen.

Dr. Verco, of Adelaide, had the kindness to place in my
hands a large number of Brachiopods for classification which
he had collected off the coast of South Australia. For this

I tender him my best thanks. The material embraced, be-

sides well-known species from these waters, such as Magel-
lania fin retreat, Magasella cumingi and Kraussina lamarck-
iana, two Magasellas and one Cist ella. About the first two,

Dr. Verco properly presumed that they were forms hitherto

unknown : the last he believed was Cistetta cuneata, which
from want of material for comparison is easily explicable.

This species is also new. I give below an accurate descrip-

tion of the three species, and remark as follows : —Some
authors question whether Brachiopods of the type of Maga-
sella are independent forms, and are only immature stages of

Terebratella—even though becoming sexually mature—but
I hold this view is not correct in all cases. Among the
examples of Magasella vercoi described hereafter, and also

among the examples of M . cumingi sent to me by Dr. Verco
are found, in considerable number, those which present all

the marks of quite full-grown animals, especially a striking

thickening of the shells in part, with loss of much of the

more delicate sculpture; so that any further development of

these forms is with certainty excluded. The genus Magasella
is to be retained. I will return to this in fuller detail in

another place.
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Magasella vercoi, n. sp., Blochmann. PI. xxvii., tigs. 1 to 5.

Shell small, in outline of a slender pear shape, higher

than wide, remarkably thickwalled, light to dark dull coral-red,

with a conspicuous finger-shaped hinge process. The greatest

width is somewhat in front of the centre. Beak stout,

rather strongly bent dorsalwards, and then obliquely trun-

cate, with a moderately large hole. Its sides are rounded,

and towards the deltidial plate are finished off in a sharp

edge. Deltidial plates large, joining together widely.

Lateral edge of the ventral valve in the neighbourhood of

the teeth raised dorsally in a low point, further forwards

curving ventrally. Front edge distinctly convex dorsally.

Both valves are nearly equally deep. The accremental

stria? are in both quite distinct. To the square millimetre

there are about 216 pores, the inner diameter of which
amounts to 20 /a. Their outer opening is oval, and measures
25-30 jut by 35-40^. Both valves are in their hinder part

very massive. The thickness of the ventral valve at the beak
amounts to about 0'6 mm. This circumstance, together with
the somewhat thickened and in many examples distinctly

contracted edge, shows with certainty that it has reached a
full-grown stage. The colour is a dull lighter or darker

coral -red.

The dorsal valve bears conspicuous tooth sockets, the

free wall of which posteriorly projects over the hinge in a
triangle. In front of the hinge lies a blunt finger-like hinge
process. Under this, looking from the inner side, i.e., also

dorsal, appears a hinge-plate, depressed in a furrow-like man-
ner in the middle. The hollow space generally existing

between the hinge-plate and the wall of the valve is filled up.
To the hinge-plate is joined on a stout median septum, reach-

ing as far as the middle or even somewhat further forwards.

Its free edge is strongly curved from before backwards, corre-

sponding to the curve of the valve. The brachial apparatus
begins with short crura, which bear wide triangular incon-

spicuous crural processes. The descending limbs reach the
median septum widening towards the front, and descending
ventrally unite widely with this, run a short distance back-

wards towards the hinge, and are then united by a bridge
somewhat variable in width and position. The brachial appa-
ratus is colourless, or very pale-red. The anterior portion

of this is in its general form somewhat variable.

Dim.—The size of the largest example before me and
of another is:—

Length, 7*5 mm. and 6*5 mm.
Breadth, 4'0 mm. and 3'7 mm.
Thickness, 4*8 mm. and. 4'4 mm.
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Locality.—Backstairs Passage, near Adelaide, South
Australia (Dr. Verco's Coll.).

Magasella jaffaensis, n. sp., Blochmann. PI. xxvii.,

figs. 6 to 9.

Shell in outline almost circular (fig. 6), or from the

middle forwards somewhat narrowed (fig. 8), both valves

approximately equally deep and equally curved. Commisures
in one plane. Growth striae, in places distinct or obsolete.

,Beak short, wide, with moderately sharply-defined edges.

Deltidial plates large, joined together. Hole small.

Number of pores, 170-230. Of three examples, one (fig.

8) has the higher number, 212-228 ; both the others, 170-212.

Diameter of the round inner opening of the pores, 20-23 /x;

of the outer oval opening, 50 by 30 ja. Colour of the shells

found dead,, but well preserved, a dirty white.

The dorsal valve has a moderately-developed hinge pro-

cess, and large tooth sockets with comparatively feeble walls.

Between these lies a slightly undermined hinge-plate, sunken
towards the middle, which extending as a narrow triangle

passes over into the strong median septum. This ends
abruptly behind the middle with a slightly curved edge. In
the posterior half of its course it remains low, in the anterior

it rises to a flat surface twice as high as the hinder portion,

which on its ventrally-directed border is split in a furrow-
like manner. From the wall of the tooth sockets spring

short strong crura, with large slender pointed crural pro-

cesses. The descending limbs widen rapidly towards the
front, and are applied to the anterior elevated part of the
septum, so that the edge of the limb, at first dorsal, then
directed centrally, approximately strikes upon the middle of

this elevated part of the septum. Towards the front they
reach far over beyond the front edge of the septum. This
strong widened part of the limb coalesces with the septum,
so that it does not project forwards over it, then runs nar-
rowing towards the border of the hinge and laterally, bends,
still further narrowing, medially again, whereby the two
limbs are united by means of a moderately wide bridge. A
few small prickles occur at the free anterior border of the
part uniting the ascending and descending branch of the
limbs. The dorsal and ventral valves are in the posterior

part moderately thick; this indicates that the examples are

almost or quite mature.
Dim.—Size of the largest example: Length, 14*6 mm.;

width, 13*5 mm. ; thickness, 8 mm.
Locality.—Cape Jaffa, South Australia, 90 fathoms.
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The form has been closely compared with examples of

Magellania flavescens of the same size, and is immediately
distinguished from them by its general shape, and especially

by the very differently-shaped beak, and by the complete
absence of ribs, which are already quite plain in really

small examples of M. flavescens. Again, in the formation

of the brachial apparatus distinct differences present them-
selves. By the general form, one might be reminded of

young examples of M . lenticularis (the illustration of David-
son, Recent Brachiopoda, pi. ix., figs. 2 to 13), although this

is not yet known from the Australian coast. But against

this likeness are the much more strongly hook-shaped curved
beak in the last-named form, the very small diameter of the
inner orifices of the pores (scarcely 10 /x), and the quite dis-

tinct pattern on the valves. Also, the brachial apparatus
of the young figured example of Davidson is quite different.

So it remains only to regard the examples before us as repre-

sentatives of an independent new species.

Cistella australis, n. sp., Blochmann. PI. xxvii.,

figs 10 to 12.

Shell as long as broad. Colour dirty-yellow.

Length and breadth are equal, thickness amounts to

about one-half of this. Because the dorsal valve is bounded
behind by a straight hinge-line, it approaches a semicircle in

outline. The complete outline is altered by the triangular

beak. The end of the beak is flatly rounded. Its edges are

sharp. Between them and the hinge-line is a flat area.

Deltidial plates seem wanting. The hole of the beak is large,

bounded towards the front to a considerable extent by the
hinge-margin of the dorsal valve.

Each valve bears a moderately conspicuous median
sinus, and on each side of this three ribs, increasing rapidly
in width towards the periphery. These project at the edge
as rounded teeth, so that if the posterior corner is included,
four rounded teeth are found at the edge, on each side of the
notch corresponding to the median sinus. These are not
always quite distinct, so that the edge often appears only
flatly undulating. Also, variations occur between the right

and the left. The growth striae in both valves are quite dis-

tinct. Both valves are about equally deep. There are about
320 pores to the square millimetre ; inner diameter of these,

about 10 /x; outer diameter, about 15-20 /i; frequently oval,

20 p by 10 ,x.

The edge of the pedicle hole forms a conspicuous collar.

In the ventral valve is found an indistinct median septum
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extending to the anterior border. On the right and left of

this septum lie deep and extensive muscular impressions.

Teeth moderately developed. In the dorsal valve is also

found a median septum, which in the posterior half is

scarcely distinguishable, but in the anterior half rises as an
obtuse triangular process, reaching almost to the ventral

valve. The tooth sockets are well developed. At their wall

begins the brachial apparatus, the crural processes of which
are moderately long and slightly pointed. After a short free

course, nearly parallel with the inner surface of the valve,

the limbs are applied to the inner surface of the valve, and
then cease. Also from the median septum there stretches

on either side to the inner surface of the valve a short little

band, the ideal continuation of the hinder part of the limb.

Dim.—Size of the largest example : Length, 3 mm.

;

width, 3mm. ; thickness, 1*3 mm.
Locality.—Cape Willoughby, eastern end of Kangaroo

Island (Dr. Verco's Coll.).

Cryptopora brazieri, Crane.

Atretia brazieri, Davidson, MS., Crane, Proc. Zool. Soc,
Lond., 1886, p. 183; also, op. cit., Dr. T. Davidson on Recent
Brachiopoda, Appendix, p. 175, pi. xxv., figs. 16-1la. Type
locality—Port Stephens, New South Wales, at 25 fathoms (J.

Brazier).

Cryptopora brazieri, Crane; Hedley, Proc. Linn. Soc, New
South Wales, 1906, vol. xxxi., part 3, p. 467, pi. xxxvi., figs. 1

and 2. Common at 17-20 fathoms around Masthead Island,
Queensland.

Dredged at 6 fathoms, off St. Francis Island, 2 alive;

at 40 fathoms, off Beachport, 2 good ; at 49 fathoms, off

Cape Jaffa, 1 perfect : at 62 fathoms, off Cape Borda, 27 per-

fect; at 90 fathoms, off Cape Jaffa, large numbers; at 104

fathoms, 35 miles south-west of Neptune Islands, 20 per-

fect : at 110 fathoms, off Beachport. 10 perfect; at 130

fathoms, off Cape Jaffa, 5 moderate ; at 150 fathoms, off

Beachport, 2 dead ; at 300 fathoms, off Cape Jaffa, 4 dead.

Its habitat in our waters seems to be at a depth of 60 to 110

fathoms. I have never taken it at so low a depth as 20

fathoms, that at which Mr. Hedley secured it in Queensland.

Liothyris wyvillei, Davidson.

Terebratula wyvilli, Davidson, Proc. Roy. Soc, Lond., vol.

xxviii.. p. 436, 1878; also 'Challenger'' Rep. Zool., vol. I., 1880,

p. 27, pi. ii., figs. 7 and 8.

Liothyris wyvillii, Davidson, Proc. Linn. Soc, Lond., 1886,

p 15, pi. ii., figs. 8-14. Ti/pr locality—Off South Australia,

in lat. 42° 42' S., lone. 134c 10' E. ; depth, 2,600 fathoms. Also

off the roasts of Chili, Patagonia, and the Falkland Islands.
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Terebratulina cancellata, Koch.

Terebratula cancellata, Koch, in Kuster, Conch.-Cab., 1843,

Band vii., Abt. i., p. 35, pi. 2b, figs. 11-13. Type locality-

Western Australia; So^yerby, Thes. Conch., 1846, p. 358, pi.

lxxi., figs. 93-95, no locality cited.

Terebratula (Terebratulina) cancellata. Reeve, Couch. Icon.,

1860, pi. iv., fig. 13.

Terebratulina cancellata, Dall., Proe. Acad. Nat. Sci., Phila-

delphia, 1873, p. 179. Davidson, "Challenger" Rep. Zool., 1880,

vol. i., p. 37, pi. i., figs. 11-16, 35 to 40 fathoms, Ba&s Strait;

also, Trans. Linn. Soc, Lond., 1886, Recent Brachiopoda, p. 35,

pi. vi., figs. 1-8: Hedley, Memoirs Austr. Mus., 1902, vol. iv.,

p. 288, 50 to 60 fathoms, off Jibbon ; Hedlev and May, Records
Austr. Mus., 1908, vol. vii., No. 2, p. 114, 100 fathoms, off Cape
Pillar, Tasmania.

Dredged alive at 15 fathoms in Backstairs Passage, 4;

at 16, 17, 18, 20, and 22 fathoms, very many; at 30 fathoms,

off Corney Point, Spencer Gulf, 17 ; at 40 fathoms, off Beach-
port, 3. alive and 11 dead, all small ; at 55 fathoms, off Cape
Borda, 1 alive 11 dead, all small, and at 60 fathoms, 10

dead, small ; at 90 fathoms, off Cape Jaffa, 2 minute, dead ;

at 110 fathoms, off Beachport, 4 minute and 13 small, dead,

and at 150 fathoms, 3 minute. It occurs in both our gulfs

and both straits, and has its habitat from 15 to 30 fathoms.

It may occur in shallower waters (in which I have dredged
very seldom), as it has been taken in Port Jackson by
Brazier in 3 and 7 fathoms. The "Challenger" took it

abundantly in 35 to 40 fathoms. Beyond that depth only

very immature specimens have been obtained by me.

Terebratulina cavata, n. sp., Verco. PI. xxviii.,

figs. 1 to 5.

Shell thin-walled, translucent, oval, widest a little in

front of the middle. Ventral valve very little deeper than
the dorsal, convex longitudinally, especially towards the,

beak, transversely convex, slightly centrally flattened

;

lateral edges slightly concave, front slightly convex. Beak
very short, obliquely truncated. Foramen of moderate size,

incomplete, the anterior eighth formed by the back of the
dorsal valve, bevelled from the outer to the inner edge.
Deltidial plates narrow triangular, not meeting in the middle
line. Teeth small, projecting inwards and backwards. Dor-
sal valve convex longitudinally and transversely, slightly

prominent centrally, and sloping at the sides; lateral edges
convex, anterior edge slightly concave. Hinge line narrow
and straight. Tooth sockets well developed, excurved, and
pointed ventrally. Crura rather short and stout. Loop
annular, completed by a ventrally convex ventral crural
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band ; the side pieces are shallow and project obliquely for-

ward : the dorsal band is longitudinally wide, concave dor-

sally, projecting well in advance of the ventral band, and
with a deep, nearly square, sinus in its posterior edge (whence
the specific name).

Sculpture.—Longitudinal ribs, about 12 at first, flatly

triangular, crenulating the edge of the foramen, and in-

creasing by trichotomous division. Growth lines scarcely

visible; some irregularly-distant concentric shallow grooves.

Dim.—Length, 16'25 mm.; width, 11*5 mm.; depth, 7

mm. The largest is 14 mm. wide. Another is 17'5 mm.
by 12'25 mm.

Locality.—Type locality, at 130 fathoms, off Cape Jaffa,

37 examples, all dead (7 probably nearly or quite full grown,
5 small, and 25 very small) : also, at 300 fathoms, 4 mature,
13 small, and 76 very small.

Diagnosis.—T. cancellata, Koch, is closely allied,, but is

flatter, has more numerous, rounder, rougher riblets arising

by irregular intercalation ; its loop is wider, and has nar-

rower bands, and the dorsal bridge has posteriorly a blunt
central projection instead of a sinus.

Magellania flavescens, Lamarck.

Terebratula flavescens, Lamarck, Anim. S. Vert., vol. iv.,

1819, p. 246, also vol. vii., 1836, p. 330. Type locality—The
seas of India to Java. Conch.-Cab., Band vii., Abt. i., p. 45,
sp. 27, pi. 2d, fig. 4.

Terebratula australis, Quoy and Gaimard, Voy. de l'Astr.,

1834, Moll., vol. v., p. 551, pi. lxxxv., figs 1-5, Port Western,
Vict, j Sowerby, Thes. Conch., 1847, p. 349, sp. 13, pi. lxix., figs.

25-33.

Terebratula dentata, Lamarck, Anim. S. Vert., 1836, vol.

vii., p. 331. Type locality —The southern seas (?), Peron.

Terebratula incurva, Quoy and Gaimard, loc. cit., p. 554,
pi. lxxxix., figs. 11 and 12.

Waldheimia flavescens, Lamarck, Reeve, Conch. Icon., 1860, pi.

I and 2, figs, la, b; Tenison-Woods, Proc. Roy. Soc, Tasm.,
1878 (1877), p. 57, north coast of Tasmania; Davidson,
"Challenger" Rep. Zool., vol. i., 1880, p. 41, pi. iii., figs. 10-

12; also, Proc. Linn. Soc, Lond., vol. iv., 1886, p. 41, pi. vii.,

figs. 6-19; Hedley, Memoirs Austr. Mus., vol. iv., 1902, p. 289,
II to 15 fathoms, off the Crookhaven River.

Magellania flavescens, Lamarck, Tate and May, Proc. Linn.
Soc., New South Wales, vol. xxvi., 1901, p. 441.

Found all along the South Australian coast, as far as

Point Sinclair. Dredged alive at all depths from 6 to 30
fathoms in numbers ; at 40 fathoms, off Beachport, 10, from
very minute to 1 quarter-grown; and at 100 fathoms, 19

minute, alive.
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Magasella cumingi, Davidson.

Terebratellaf?) cumingii, Davidson, Ann. and Mag., Nat.
Hist. 1852, 2nd ser., vol. ix., p. 368, and Proc. Zool. Soc, Lond.,
1852, p. 78, pi. xiv., figs. 10-16.

TerebratuJa (BouchardiaJ cumingii, Reeve, Conch. Icon.,

1861, pi. viii., fig. 30.

Magasella cumingii, Davidson, 'Challenger" Rep. Zool.,

vol. i., 1880, p. 48.

M. cumingi, Davidson, Proc. Zool. Soc, Lond., 1886, p. 97,
sp. 54, pi. xvii., figs. 23-32.

Magas cumingi, Davidson, Angas, Proc. Zool. Soc., Lond.,
1867, p. 935, "deep water outside Port Jackson Heads."

Terebratula (BouchardiaJ fibula, Reeve, Conch. Icon., 1861,
pi. viii., fig. 30.

Dredged in both gulfs and both straits at 12 fathoms,

75 alive; at 13 fathoms, 6 alive; at 15 fathoms, 51 alive;

at 17 fathoms, 83 alive; at 20 fathoms, very many; at 22
fathoms,, great numbers; at 27 fathoms, 2 alive; at 30
fathoms, several dead ; at 35 fathoms, off St. Francis Island,

2 alive; at 40 fathoms, off Beachport, 15 small, dead; and
at 49 fathoms, 24 small, dead ; at 55 fathoms, off Cape Borda,
7 small, dead ; and at 62 fathoms, 27 small, dead ; at 90
fathoms, Cape Jaffa, 10 minute; at 110 fathoms, Beach-
port, 20 perfect (several alive up to full-grown); at 130
fathoms. Cape Jaffa, 26 minute and up to adult; at 150
fathoms, Beachport, 19 perfect, small, and 15 valves; and at

200 fathoms, 7 dead, very poor.

Magasella exarata, n. sp , Verco. PI. xxviii., figs. 6 to 8.

SheJl small, solid, oval, compressed dorso - ventrally,

white. Dorsal valve nearly flat, with a shallow median fur-

row widening anteriorly; slightly convex longitudinally and
transversely ; lateral margin sinuous, convexo-concave from
behind, and convex in front to correspond with the median
sinus. Ventral valve twice as deep as the dorsal, uni-

formly convex longitudinally. Beak projecting considerably

beyond the hinge line, solid, slightly curved dorsally. Fora-
men triangular, completed in front by the dorsal valve,

rounded behind, and not extending to the end of the beak;
bounded at the sides by a solid, stout, low lamina. Sculp-
ture, numerous axial diverging riblets, increasing by inter-

calation, with concentric riblets, somewhat irregular in size

and distance. Border internally plicately toothed. The
hinge teeth in the ventral valve are very low and small

and tubercle -like. In the dorsal valve the laminae on the
inside of the tooth sockets are prominent and solid. From
the anterior end of their bases twTo short stout processes pro-

ject forwards ventrally, and converge without uniting. Two
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low ridges also extend forwards on the wall of the valve
from the bases of the laminae, and unite just in front of its

centre, and continue as an obsolete ridge to the front margin.
Dim.—Length, 775 mm. ; width, 5*5 mm. ; depth, 2

mm.
Diagnosis.—M. cumingi, Davidson, is smooth, without

external sculpture, and has a fine foramen at the end of the
beak. .,

Locality.—Type, at 150 fathoms, off Beachport, with
1 other good and 1 of a narrower form ; also, at 40 fathoms,
2 good, and at 110 fathoms, 1 good and 1 valve; at < 49
fathoms, off Gape Jaffa", 1 small.

Mag'asella vercoi, Blochmami, antea.

I may add to the locality given by the author.
Dredged in Backstairs Passage, at 16 to 18 fathoms, 15

alive, many dead; at 19 fathoms, a great many alive and
dead, probably 200 ; at 20' fathoms and at 22 fathoms, very
many ; at 40 fathoms, off Beachport, 2 good and 3 moderate

;

at 62 fathoms, off Cape Borda, 2 poor; at 110 fathoms, off

Beachport, 3 good and 9 moderate; at 130 fathoms, off Cape
Jaffa, 2 poor, 21 poor and rolled ; at 150 fathoms, off Beach-
port, 2 good, quite white; and at 200 fathoms, 2 valves,

poor.

Its habitat seems to be just about Backstairs Passage
from 15 to 22 fathoms, beyond which it is rare and dead.

This is the shell which Tate recorded as Megerlia wille-

moesi, Davidson, from 22 fathoms, in Encounter Bay (R.

H. Pulleine), in Trans. Roy. Soc. of S. Austr., vol. ix.,

1886, p. 110.

Magasella jaffaensis, Blochmami, antea.

I may add to the locality given by the author.

Dredged, all dead, off Cape Jaffa, at 90 fathoms, 35

large and small, and 24 very small; at 130 fathoms, 17

moderate size, 2 small ; at 300 fathoms, 16 good, very small,

and 6 very poor; at 110 fathoms, off Beachport, 4 good;

at 150 fathoms, 8 moderate ; at 200 fathoms, 8 moderate.

1 good, and 6 valves.

Kraussina (Megerlina) lamarckiana, Davidson.

Kraussia lamarckiana, Davidson, Proc. Roy. Soc, Lond.,

1852, p. 80, pi. xiv., figs. 22 and 23. Type locality—Sydney

.

H. and A. Adams, The Genera of Recent Mollusca, vol. ii., p.

579, 1858.

Terebratula (Kraussia) lamarckiana , Davidson; Reeve,
Conch. Icon., pi. ix., fig. 34, 1861,
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Kraussinu lamarckiana, Davidson; Chenu, Man. de
Conch., 1862, vol. ii., p. 206', fig. 1057; Tenison-Woods, Proc. Roy.
Soc, Tasm., 1878 (1877), p. 57, Long Bay, Tasmania; Davidson,
"Challenger" Rep. Zool., vol. i., 1880, p. 53, pi. iv., fig. 9.

Dredged alive off Cape Willoughby, Kangaroo Island, at

20 fathoms, 10 alive; at 17 fathoms, off Point Marsden,
Kangaroo Island, 1 alive ; at 62 fathoms, off Cape Borda,
1 dead; at 110 fathoms, off Beachport, 1 dead. Taken on
the beach at Guichen, Holdfast, and Fowler Bays and on
St. Francis Island.

Kraussina atkinsoni, Tenison-Woods.

Krausskt atkinsoni, Tenison-Woods, Proc. Roy. Soc, Tasm.,
1878 (1877), p. 57. Type locality—Long Bay.

. Kraussina, . etc. ; Davidson, Proc. Linn. Soc, Lond., 1887
(1886), p. .127, pi. xxi., figs. 5 and 6 ; Twelvetrees and Petterd,
Proc. Roy. Soc, Tasm., 1900, p. 90, fig. 4; Tate and May, Proc.
Linn. Soc. New South Wales, 1901, vol. xxvi., p. 442.

;

Taken on the beach at Robe, and at Venus Bay, rare.

Cistella australis, Blochmann, ardea.-

Dredged in 20 fathoms, off Cape Willoughby, Kangaroo
Island, 7 alive.

EXPLANATION OF PLATES.

Plate XXVII.
1. Magasella verco'i, Blochmann, side view.
2. ,, ,, ,, dorsal view.
3. ,, ,, ,, interior.
4. ,, ,, ,, side view.
5. ,, ,, ,, inclined side view of in-

terior.
. 6. Magasella jaffaensis, Blochmann, dorsal view.
7. ,, ,, ,, side view.
8. ,, ,, ,, dorsal view.
9. ,, ,, ,, interior.

10. Cistella australis, Blochmann, interior of ventral valve.
11. ,, ,, ,, interior of dorsal valve.
12. ,, ,, ,, dorsal view.
13.

. ,, cuneata, Risso, interior, for comparison.

Plate XXVIII.

1. Terebratulina cavata, Verco, ventral valve, interior.
2. ,, ,, ,, dorsal valve, exterior.
3. ,, ,, ,, ventral valve, side view.
4. ,, ,, ,, dorsal valve, side view.
5. ,, ,, ,, brachial apparatus.
6. Magasella exarata, Verco, side view.
7. ,, ,, „ dorsal view.
8. ,, ,, ,, brachial apparatus.

d2
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The H/ematozoa of Australian Birds. No 1.

By J. Burton Cleland, M.D., Ch.M. (Syd.), and T. Harvey
Johnston, M.A., B.Sc. (Syd.), Bureau of Microbiology,

Sydney.

[Read October 4, 1910.]

Plates XXV. and XXVI.

It is proposed in the following paper, which we hope will

form one of a series to be published from time to time, to

deal with certain minute parasites found in the blood of

Australian birds. In addition to descriptions of various
species of these haematozoa which we have recently had under
examination, we include a summary of the findings of previous
workers in Australia in this field, and also give a list of our
negative findings, which latter may prove of value in work-
ing out the intermediate hosts of some of the parasites, and
in establishing the extent of the wanderings of individual
birds of a species. It may be added further, that in no in-

stance were the birds ruthlessly slain, but in every case

skins were prepared, the body tissues and alimentary tract

were searched for helminths, and the stomachs and crops were
subjected to careful examination to ascertain the exact nature
of the food. The information thus gained will appear, or

has appeared, in appropriate quarters. It will thus be seen

that every possible available use was made of the specimens
secured.

THE HALTERIDTA OF AUSTRALIAN BIRDS.

In continuance of our descriptions of the blood-parasites

of Australian birds, we have to record the presence of examples
of the haemosporidian genus Halteridium in additional species.

Our detailed examination of these parasites from nine differ-

ent kinds of Australian birds has led us to consider that more
than one species of the parasite is present—a view we have
given expression to in our earlier papers, d and 2) But, though
we believe that with more complete studies of the life histories

these differences will receive accentuation, we have found it

often very difficult to describe such variations as are met with
in our specimens in such a way as to differentiate one species

(i) Cleland and Johnston, Jour. Proc. Roy. Soc, N.S.W, xliii.,

1909, pp. 75-96.

<2) Johnston and Cleland, Proc. Linn. Soc, N.S.W.. xxxiv.,

1909, pp. 50$-7.
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tfrom another (if the differences are of specific rank), and these

again from the descriptions of H. danilewskyi available to

us.<3 > This difficulty has been accentuated by reading various

recent papers in which the writers describe H. danilewskyi as

occurring in different birds, and sometimes hint that probably

more than one species is incorporated under this name. We
see only one way out of this difficulty, and that is to describe

^s fully as the material available will permit, the various

parasites discovered in any particular bird.

Before passing on to describe the additional Halteridia

we have found, we may first of all refer to some of the out-

standing features of the first five forms we have described, the

only Halteridia hitherto, we believe, found in Australian

birds :
—

H. meliomis (from Meliomis novce-hollandice, Lath.) was
specially noticeable for the number of small forms,

sometimes as many as seven, in one red cell.

H. philemon (from Tropidorhynchus corniculatus , Lath.,

syn. Philemon corniculatus, Lath.) showed a pro-

toplasm often highly granular.

H. geocichlce (from Oreocichla lunulala, Lath., syn.

Geociclda lunidata) presented special appearances
in its gametocytes.

H. ptilotis (from Ptilotis chrysops, Lath.) did not pre-

sent any special outstanding features.

H. nettii (from Nettium castaneum, Eyton) had remark-
ably large pigment masses, and was a very large

parasite.

All these apparent differences may, it is true, only be
stages in the life-history of one species of parasite.

Halterjdium, sp, from Pomatorhinus superciliosus
(Fam . Timeliidce) .

Plate xxv., figs. 1-5.

The bird, the victim of this parasite, was shot at Hallett
Clove, <4> near Adelaide, in May, 1910, in company with several

other birds which did not show the presence of haematozoa.
Two further examples of this species of bird, shot at Tailem
Bend, in South Australia (about 50 miles from the above
locality), were not infected by it. The discovery of haematozoa
in a South Australian bird is, we believe, now recorded for

the first time.

(3) Cardamatis (Centr. f. Bakt., Orig., lii., 1909, pp. 351-368)
gives a long list of European birds in which this parasite occurs.

(4) In the subcutaneous tissues of this bird a number of larval
•echinorhynchs were found.
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The parasite itself is characterized by the large size of*

the halter-forms, which frequently occupy four-fifths or five-

sixths of the available space in the red cells. It is also re-

markable for the large size of the melanin granules in many
specimens; these, though sometimes numerous and small, are
at others remarkably large, and then appear sometimes as

definite rods, sometimes as rounded masses.

The following is a description of ten consecutive para-
sites, afterwards arranged in order:—

(1). Pale, immature form, occupying only one end and
side of the red cell. Melanin as small granules
towards each end.

(2). Very pale-coloured. Occupies whole' of red cell, ex-

cept part of one side a little more extensive than
length of nucleus. Host's nucleus a little dis-

placed. Groups of large melanin granules at one
end ; six scattered fairly large granules at other

;

two near middle.

(3). Almost colourless. Extent and displacement of

nucleus as in (2). Finely peppered throughout
with rounded small melanin granules, often col-

lected in little groups.

(4). Almost colourless. Extent and displacement of

nucleus as in (2) and (3). Melanin as fairly large

granules grouped at each end.

(5). Very pale. A little less extensive than (2), etc.

Host's nucleus a little displaced. Medium-sized,
rod-shaped granules, chiefly towards both ends and
outer edge.

(6). Very pale. Extent and displacement as in (5).

Pigment large, some masses very large ; towards
each end.

(7). Very pale. Parasite occupies whole of one end from
level of nucleus, one side, and the longitudinal

half of the other end. Nucleus not displaced.

Pigment at both ends ; very large at one end (9
masses), smaller at other (4).

(8). Pale-blue protoplasm. Occupies one side and part

of ends. Very coarse large grains of pigment; two
masses of several grains at one end, one in the
middle, several scattered masses at other end.

(9). Pale-blue. Occupies nearly two-thirds of red cell.

Host's nucleus a little displaced. Melanin as very

large rod-shaped masses scattered generally.

(10.) Pale-blue. Occupies quite two-thirds of red cell.

Nucleus a little displaced. Pigment as small

masses in groups, chiefly at one end and middle,-.

with small group at other end.
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Halteridium, sp. from Myiagra nitida (Fam. Muscicapidct).

Plate xxvi., figs. 1-5.

In an imperfectly-prepared blood-film from the Leaden
.Flycatcher, Myiagra nitida, shot at the Hawkesbury River
in November, 1909, Halteridia were detected in the red cells.

The parasites possessed the typical form, and invested

the host nucleus very closely, but did not displace it. Their
size was about 0*01 mm. by 0*002 mm. They were thus
much smaller than those seen in some other birds, e.g.,

Zosterops co&rulescens.. The pigment was usualty aggregated
towards one end, but parasites were seen in which it was more
dispersed. In all cases there were relatively few granules.

No enlargement of the host cell was recognized.

Halteridium, sp. from an Owl, Ninox boobook (?).

Plate xxvi., figs. 7-15.

In July, 1910, Dr. T. L. Bancroft, of Brisbane, kindly
forwarded to us blood-films from an owl shot near Bris-

bane. These contained in relative abundance a Halteridium
which, to our view, seems to differ from the other forms we
have met with in Australian birds.

Male and female gametocytes were readily recognizable,

and, in the accompanying descriptions of eight consecutive

specimens examined, a re-arrangement has been made by which
male forms are first taken, and female forms are concluded
with :

—
(1). Protojolasm pale-blue ; nucleus pale-red, elongated;

14 scattered melanin granules.

(2). Parasite more towards one end of host cell ; this end
of parasite broader, other end narrowed : proto-

plasm pale-blue ; nucleus pale-red, rather concen-

trated ; 11 scattered melanin granules.

(3). Protoplasm pale: nucleus pinkish, elongated; 8
melanin grains towards one end, 1 at other, with
another grain nearer centre, 2 opposite nucleus.

(4). Parasite towards one end of host cell: protoplasm
pale ; nucleus pinkish , elongated : 3 grains of

melanin beyond centre at one end, 2 coarser grains
towards other end, 2 coarse ones near centre.

-(b). Parasite towards one end; nucleus pale-pink,

elongated ; 6 grains of melanin towards one end,
2 towards other end, 6 coarser ones opposite
nucleus along outer edge.

(6). Protoplasm a little deeper blue; nucleus pale-pink,
' elongated ; 2 masses of melanin towards one end,
4 towards other.
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(7). Protoplasm like (6) ; nucleus pale-red, rounder

;

melanin as mass of several grains at one end, as 4
scattered grains at other, and as 2 scattered ones
near nucleus.

(8). Protoplasm deep-blue, vacuolated; nucleus rounded,
small, purplish.

Halteridium, sp. from Ptilotis plumula, Gould (Fam.

Meliphagidcz) .

Plate xxvi., figs. 16-22.

Halteridia were found in a honey-eater, Ptilotis plumula y

shot at Perth, Western Australia, in August, 1909. As far
as we know, the finding of a blood parasite in native birds

from that State is now recorded for the first time. As the-

various European birds which have been introduced into the
Eastern States of Australia (the sparrow, goldfinch, blackbird,

starling, thrush, English skylark, etc.) do not so far exist in

Western Australia, it shows that Halteridia were present in

Australian birds before the introduction of species from else-

where.

Most of the parasites were immature forms. In the only
large halter form met with, the nucleus of the host cell was
pushed a little aside. We can detect no definite differences

(unless in a smaller amount of pigment) between this para-

site and the Halteridium found in Ptilotis chrysops in Sydney
district, though the two host birds are separated by a distance

of about 2,000 miles.

The descriptions of nine successive specimens afterwards
arranged in order are as follow :

—
Host's red cells, 10*5 /x. x 5'5 jut. ; nucleus, 7*2 /x. x 2 \i.

(1). Very minute form; clear; as yet no pigment.

(2). Pale-coloured; 3*6 p. in size; three small melanin
grains.

(3). About same size as (2); at one end of host cell; no
pigment.

(4). A little larger; at one end; small granule of

melanin.

(5). At one end; 6"3 /x. long; edge of parasite well

defined, centre clear, 2 granules in centre.

(6). Half-grown ; clear ; small pigment granules along sid&

towards host's nucleus and several in middle.

(7) . Half-grown
;

pale ; melanin along edge next host's

nucleus (? artefact).

(8). Length of host's nucleus, but thinner; well stained;

several melanin granules all at one end.
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(9) . Occupying more than three-fourths of red cell (whole
of one side and both ends) ; nucleus of host pushed
a little to one side; stains fairly well, finely granu-
lar; its nucleus not stained; melanin as one large
and two smaller masses in centre.

Halteridium, sp. from Melithreptus atricapillus, Lath.
(Syn. M. lunulatus, Shaw), (Fam. Meliphagidce).

Plate xxv., figs. 6-10.

Halteridia were detected in films from a bird shot in the
Sydney district in July, 1909. The parasites, though rather
large, did not displace the host nucleus. Their protoplasm
was very lightly stained, the nucleus when visible being a
pale-pink (Giemsa). The latter was either a narrow elongate

or a rounded structure, placed medianly or nearly so.

Granules were rather small and numerous in the more deeply-

staining parasites, while they were fewer and larger in the

pale forms.

Halteridium, sp. from Zosterops cozrulescens (Fam.
Zosteropidce).

Plate xxv., figs. 11-17.

The two birds harbouring this parasite were shot in

February and in April, 1910, near Sydney. Blood-films from
them were, unfortunately, ill-prepared, so that the structural

peculiarities of the parasite were not readily distinguishable.

The chief points noticed were its large size, occupying often

five-sixths of the available space in the erythrocyte. The host

cells themselves often showed definite enlargement with dis-

tinct displacement of the nucleus.

THE TRYPANOSOMES OF AUSTRALIAN BIRDS.

Trypanosoma anellobi^;, n. sp. from Anellobia chrysop-
tera, Lath. (Syn. A. mellivora, Lath., Fam.

Meliphagidce).

Plate xxvi., figs. 6, 11.

We are indebted to Dr. T. L. Bancroft for sending us
"blood-films from eleven birds belonging to this species shot

near Brisbane. In four of these no parasites were detected,

in three large microfilariae were present ; in two there were
two species of microfilariae, a small form in addition to the
larger (vide infra); while in two others there were two kinds
of filarial embryos as well as a few trypanosomes. Dr. Ban-
croft detected the presence of these hsematozoa in some of the

:films before sending them down to us.
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The trypanosomes, very few of which were seen, were
about 0*035 mm. in length, the maximum breadth being
0*002 mm. Their form was elongate, the middle portion
being uniform in breadth, but gradually narrowing anteriorly^
and posteriorly, each end being pointed. The anterior ex-
tremity was longer and narrower than the posterior. The-
kinetonucleus was situated at 6*003 mm. from the posterior
end. The part between this and the end was only slightly

stained, whereas the rest of the body was deeply coloured
(Giemsa). The nucleus could not be detected. The undulat-
ing membrane was extremely narrow, and appeared to be
very short. A flagellurn was not recognized.

The occurrence of trypanosomes in Australian birds does
not seem to have been recorded previously, consequently Dr.
Bancroft's discovery is of considerable interest. A typical
film has been donated to the Trustees of the Australian
Museum, Sydney.

Protozoa ( ?) present in the blood of Zosterops
CCERULESCENS.

Plate xxv., figs. 18-20.

In a film from one of the specimens of Zosterops cceru-

lescens in which Halteridia were detected, peculiar bodies
were present in considerable numbers. Whether these are
protozoa or not we are unable to decide. They had a superficial

resemblance to the leucocytozoa of birds, but a definite relation-

ship to any of the cells of the blood could not be established,

though they were frequently found in close proximity to
injured red cells. That they were adventitious bodies, acci-

dentally incorporated in the films when these were made,
seems unlikely, as the slide was practically free from extran-
eous dirt.

The bodies varied considerably in size and appearance,
but presented in general an elongated spindle-shape and a
deeply-stained blue body (Giemsa's stain). The length was
from 0*008 mm. to 0*0133 mm., and the maximum breadth
0*0025 mm. to 0*004 mm. In some cases one end was gradu-
ally pointed and the other bluntly truncated. No definite

nuclear apparatus was detected, but in all large, rounded,
deep-blue granules were present. Sometimes a dozen or so

of these were present, grouped around a central paler area;

in others they were fewer and scattered ; and in two elongated

forms they were present as two deep-blue, spore-like bodies

surrounded by paler areas, a little distance on each side from
the centre. Sometimes, attached to the more pointed end by
a delicate strand, was an almost isolated smaller mass.
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^MICROFILARIAE IN THE BLOOD OF AUSTRALIAN
BIRDS.

Dr. T. L. Bancroft/5) in 1889, communicated a paper
dealing with the occurrence of filarial embryos in the blood of

"the following birds from Queensland :
—

Eurystomus pacific/as, Lath, (in 9 out of 9 examined)

;

Strepera graculina, White (in 1 examined) ; Gymnorhina
tibicen, Lath, (in 3 out of 4); Cracticus destructor, Temm.
(in 12 out of 23) ; Ghibia bracteata, G-ould (in 1 out of 4) ;

Myiagra rubecula, Lath, (in 2 out of 4) ; Sericulus chryso-

cephalus, Lewin (in 3 out of 10) ; Oriolus Sagittarius, Lath.,

syn. Mimeta viridis, Lath, (in 2 out of 5) ; Corone australis,

Gould (in 2 examined) ; Pomatorhinus frivolus. Lath, (in 5

out of 14) ; Myzantha garrula, Lath, (in 15 out of 16)

;

Entomyza cyanotis, Lath, (in 4 out of 10) ; Anellobia chrysop-

tera, Lath, (in 3 out of 4) ; Trichoglossus novce-hollandice,

Gmel. (in 3 out of 6); and Podargus strigoides, Lath, (in 2

examined). We have studied microfilariae from three of these

species, namely, Gymnorhina tibicen, Corone australis, and
Anellobia chrysopteraSQ

It may be pointed out that the bird referred to by Dr.

Bancroft and one of us as Anellobia lunulata is really A.
chrysoptera, Lath. (syn. A. mellivora, Lath.), as the former
is only found in Western Australia. <7 ) The two species, how-
ever, very closely resemble each other.

Larval filarije (Microfilaria sp.) in the Blood of the

Black-backed Magpie or Piping Crow-shrike
(Gymnorhina tibicen, Lath.).

In the blood of Gymnorhina tibicen, shot near Syd-
ney in March, 1910, the presence of larval filarial was noted.

The parasites were short, with the anterior end blunt and
rounded, the posterior narrowed slightly and also blunt. There
was no sheath. The cuticle showed well-marked, delicate,

transverse annul ations. The body protoplasm stained a deep
purple with Giemsa's solution, showing granular masses; one
or two of these were isolated at the anterior end, a small

clearer area surrounding them, and occupying the extreme
anterior end of the parasite. Two, three, or four clear spaces

(5> Bancroft, T. L., Proc. Roy. Soc, Queensland, ri., 1889
(1890), pp. 58-62.

(6) Johnston, T. H., Jour. Proc. Roy. Soc, N.S.W., xliv.,

1910, pp. 109, 111, 114.

(7) Matthews, E., "Handlist of the Birds of Australasia." in
Emu, vii., 1908, Supplement, p. 99.
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were noted in the protoplasm. The length was about O'll
mm., and the maximum breadth 00045 mm.

In films taken from another bird shot near Berry, New
South Wales, in August, 1910, a few microfilaria were
detected. These were much smaller than the above, being
only 0'045 mm. long by 0*004 mm. broad. The anterior end
was not appreciably narrowed, but appeared to be bluntly
rounded, whilst the other end gradually narrowed to termin-
ate in a pointed tail. The cuticle possessed fine annulations.
The body stained deeply and uniformly.

Larval filaria (Microfilaria sp.) in the Blood of the

Raven (Corone australis).

In blood-films from a raven, Corone australis, shot
near Barraba, New South Wales, in December, 1909, and for
which we are indebted to Mr. A. R. MacCulloch, were found
larval filarise of about 0*09 mm. in length, by 0*0038 mm. in
breadth. Both ends of these were bluntly rounded, the pos-
terior being narrowed slightly. There was no sheath. The
cuticle possessed delicate annulations. The protoplasm was
finely granular and stained a deep-blue.

Larval filari^e (Microfilaria sp.) in the Blood of the

Brush Wattle-bird (Anellobia chrysoptera,

Fam. Meliphagidce).

In July, 1907, Dr. T. L. Bancroft, of Brisbane, Queens-
land, was good enough to forward us blood-films from eleven

specimens of Anellobia chrysoptera, shot near Brisbane, and
accompanied this with a letter stating that in these films would
be found apparently two species of filaria and a trypanosome.
On examination we found that in four birds the two forms
of filaria were present, in three only the larger, and in four
none. Two of the birds harbouring both forms were also

found to possess trypanosomes.

The two microfilarise, which appear to us to belong to
different species, have characters as follows :

—
(1). Larger Form.—The parasites were relatively largev

being from 0'16 mm. to 0*19 mm. long by 0'0045

mm. broad, with a blunt anterior end and a
gradually finely-pointed posterior end. There was
no sheath. The cuticle showed well-marked trans-

verse striations. The body cells stained pale-blue

with Giemsa, and were finely granular. The
anterior end remained almost unstained, except for

the presence of a few partly-isolated masses suc-

ceeded by a clear space. The V-spot was well
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behind the head ; there was a tail spot near the

posterior end.

(2). Smaller Form.—The parasites were considerably-

shorter and smaller, being from 0*06 mm. to

0-09 mm. in length, by 0'0045 mm. in width. The
anterior end was blunt ; the posterior gradually

slightly narrowed, and was also blunt. There was
no sheath and no noticeable cuticular striation.

The protoplasm of the body cells, stained with
Giemsa, assumed a deep-purple tint, and was
coarsely granular. There was a large, square,

clear space at the junction of the posterior and
middle thirds ; the V-space ( ?) was a little in front

of the centre.

The difference between the two forms after staining by
Giemsa's method was very striking, the larger assuming a pale-

blue colour, the smaller a deep purple.

LIST OF AUSTRALIAN BIRDS EXAMINED FOR
H^EMATOZOA.

The following is a list of 139 Australian birds, belonging
to 77 species, whose blood has been examined by us for

hsematozoa with negative results.

In addition to the name of each species we have appended
its number in Matthew's ''Handlist of the Birds of Austral-
asia," published in "The Emu," vol. vii., 1908, supplement.

We desire to acknowledge the courtesy of Mr. A. J.

North, of the Australian Museum, Sydney, who was good
enough to identfy those specimens about which we were
uncertain :

—
List I.

30. Lopholeemus antarcticus, Hawkesbury River, November,
1909.

37. Phaps chalcoptera, Sydney, December, 1909.

125. Sterna bergii (3 specimens), Perth, W.A., January, 1909.
133. Anous stolidus (Noddy), Abrolhos Island, W.A., Janu-

ary, 1908.

137. Larus novcB-hollandice, Abrolhos Island, W.A., January,
1908.

149. Zonifer tricolor (2), Adelaide District, May, 1910.
151. Charadrius dominions, Sydney, March, 1910.
157. jEgialitis ruficapilla, Perth, September, 1909.

158. Jfigialitis melanops (2), Adelaide District, May, 1910.
161. Himantopus leucocephalus, Tailem Bend, S.A., May,

1909.

199. Xenorhynchus asiaticus, Lath., Sydney Zoo, August,
1910.
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204. Notophoyx novce-hollandice, Hawkesbury River, August,

1910.

237. Phalacrocorax carbo, Hawkesbury River, April, 1910.

258. Astur fasciatus (2), Sydney, March, 1910; Adelaide
District, May, 1910.

267. Haliastur sphenurus, Adelaide District, May, 1910.

280. Cerchneis cenchroides, Bathurst, December, 1909.

307. Glossopsittacus concinnus (2), Berry, July, 1909.

308. Glossopsittacus porphyrocephalus, Adelaide , District,

May, 1910.

343. Platycercus eximius (2), Orange, July, 1909; Bowral,
May, 1910.

354. Psephotus hcematorrhous, Moree, October, 1909.

361. Psephotus haimatonotus (2), Qrange, July, 1909.

376. Podargus strigoides, South-East Queensland, July, 1910.

407. Cacomantis flab elliformis (2), Hawkesbury River, Nov-
ember, 1909; Berry, August, 1910.

412. Ghalcococcyx plagosus, Perth, September, 1909.

429. Eirundo neoxena, Sydney, March, 1910.

433. Microzca fascinans (3), Sydney, April, 1909, March,
1910; Bowral, May, 1910.

438. Petrceca Leggei, Adelaide District, May, 1910.

440. Petrozca phoznicea (3), Adelaide District, Mav, 1910 (2)

;

Bowral, May, 1910.

443. Petrozca rosea, Hawkesbury River, June, 1909.

444. Petrozca Goodenovii (2), Adelaide District. May, 1910;
Tailem Bend, S.A., May, 1910.

446. Petrozca bicolor, Adelaide District, May, 1910.

449. Smicrornis brevirostris (2), Tailem Bend, S.A., May,
1910.

459. Pseudogerygone fusca, Berry, July, 1910.

487. Ehipidura tricolor (3), Sydney, April, 1909 (2) : June,
1909.

493. Sisura inquieta, Tailem Bend, S.A., May, 1910.

504. Goracina robusta, Berry, August, 1910.

526, Psophodes crepitans, Sydney, April, 1910.

557. Origma rubricata (2), Hawkesbury River, June, 1909.

568. Acanthiza pyrrhopygia, Tailem Bend, S.A., May, 1910.

569. Acanthiza lineata (4), Sydney, November, 1909, (2),

August, 1910; Adelaide District, May, 1910.

574. Acanthiza chrysorrhoa, Berry, August, 1910.

575. Acanthiza reguloides, Bowral, May, 1910.

582. Sericornis frontalis, Sydney, April, 1910.

586. Sericornis muculata, Adelaide District, May, 1910.

593. Malurus cyanochlamys (4), Orange, July, 1909 (2)

;

Adelaide District,' May, 1910 (2).
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602. Malurus lamberti (2), Hawkesbury River, September and
October, 1909.

625. Artamus superciliosus, Bathurst, December, 1909.

634. Artamus tenebrosus, Sydney, March, 1910.

636. Collyriocichla harmonica (3), Sydney, March, 1909,

June, 1910; Hawkesbury River, October, 1909.

646. Grallina picata, Sydney, June, 1909.

660. Falcunculus frontatus, Tarnworth, October, 1909.

667. Pachycephala pectoralis, Hawkesbury River, June, 1909,

February, 1910.

674. Pachycephala rufiventris (3), Tamworth, October, 1909;
Hawkesbury River, October, 1909, November, 1909.

683. Eopsaltria australis (3), Sydney, May, 1909, August,
1909, August, 1910.

689. Aphelocephala leucopsis, Adelaide District, May, 1910

704. Climacteris picumna (4), Moree, October, 1909; Sydney,
March, 1910; Adelaide District, May, 1910; Bowral,
May, 1910.

705. Climacteris scandens (2), Sydney, March, 1909, April,

1909.

709. Zosterops Gouldi, Perth, September, 1909.

726. Pardalotus punctatus (2), Hawkesbury River, June,
1909.

741. Melithreptus brevirostris (4), Sydney, April, August,
November, 1909, March, 1910.

752. Acanthorhynchus tenuirostris (2), Sydney, May, 1909;
Hawkesbury River, February, 1910.

756. Glycypliila melanops (3), Sydney, April, November,
1909, April, 1910.

764. Meliphaga phrygia, Hawkesbury River, April, 1909.

770. Ptilotis chrusotis (4), Hawkesbury River, June, Decem-
ber, 1909 (2), April, 1910.

772. Ptilotis sonora, Adelaide District, May, 1910.

778. Ptilotis leucotis (5), Hawkesbury River, April, June,
October, 1909 ; Sydney, March, 1909, March, 1910.

781. Ptilotis melanops (3), Hawkesbury River, April, 1909 :

Sydney, April, 1909, August 1910.

791. Ptilotis penicillata, Orange, July, 1909.

797. Meliornis pyrrhoptera, Adelaide District, May, 1910.

801. Meliornis sericea (4), Sydney, March, 1909 (2), March,
July, 1910.

804. Myzantha garrula, Orange, July, 1909.

806. Myzantha flavigula, Moree, October, 1909.

810. Anellobia chrysoptera (2), Hawkesbury River, Septem-
ber, 1909; Sydney, March, 1910.

822. Anthus australis, Sydney, April, 1909.
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838. JBgintha temporalis (7), Sydney, March, 1910, April,
1910 (2) j Berry, August, 1910 (4).

850. Oriolus Sagittarius (2), Hawkesbury River, April, 1909;
Berry, August, 1910.

883. Corcorax melanorhampus, Berry, May, 1910.

List II.

The following is a list of eight birds belonging to five

species introduced into Australia in all of which blood exam-
inations for haematozoa were negative :

—
Turtur suratensis (Indian dove), Sydney, November,

1909.

Sturnus vulgaris (common starling), (2), Sydnev, April,

1909; Berry, May, 1909.

Fringilla Moris (greenfinch), Sydney, March, 1910.
Carduelis elegans (goldfinch), (3), Adelaide District,

May, 1910.

Merula merula
y
Linn. (syn. Turdus merula), (blackbird),

Adelaide, May, 1910.

List III.

List III. comprises those Australian species in some mem-
bers of which we have detected haematozoa. It consists of

thirteen species, represented by fifty-six specimens, twenty-two
of which harboured blood parasites. In some specimens, e.g.,

Anellobia chrysoptera, both filariae and trypanosomes were
present.

Halteridia were found by us in the following eleven

species :
—

227. Nettium castaneum, Broughton Island, N.S.W., 1907
(in 1 examined).

283. Ninox boobook (? ) South-East Queensland, July, 1910
(in 1 examined).

490. Myiagra nitida, Hawkesbury River, November, 1909 (in

1 examined).
530. Pomatorhinus superciliosus, Hallett's Cove, near Ade-

laide, May, 1910 (in 1 examined) : Tailem Bend,
S.A., May, 1910 (2, nil).

544. Oreocichla lunulata, Bulli, N.S.W., April, 1909 (in 1

examined)

.

712. Zosterops ccerulescens, Sydney, May, 1909, February,

1910 (in 1 out of 2), April, 1910 (in 1 out of 2),

June, 1910 (4, nil), July, 1910 (2, nil), August,

1910 (2, nil); Adelaide, May, 1910 (2, nil).

733. Melithreptus atricapillus , Sydney, July, 1909 fin 1 out

of 2).
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775. Ptilotis chrysops, Hawkesbury River, April, 1909 (in 1

out of 2 examined) ; Sydney, July, 1909 (1, nil).

787. Ptilotis plumula, Perth, W.A., 1909 (in 1 examined).

799. Meliornis novie-hollandice, Sydney, March, 1909 (in 1 out

of 2), August, 1909 (1, nil), April, 1910 (1 nil),

July, 1910 (1, nil), August, 1910 (2, nil).

818. Tropidorhynchus cornictdatus, Hawkesbury River, April,

1909 (in 1 examined).

Trypanosomes! were found in one species :
—

810. Anellobia chrysoptera, Hawkesbury River, September,

1909 (1, nil); Sydney, March, 1910 (1, nil); South-

East Queensland, July, 1910 (trypanosomes found in

2 out of 11 examined).

Microfilariae were found in three species :
—

647. Gymnorhina tibicen, Berry, May, 1909 (1, nil); Bowral,

May, 1910 (2, nil); Sydney, March, 1910 (in 1

examined); Berry, August, 1910 (in 1 examined).

810. Anellobia chrysoptera, Hawkesbury River, September,
1909 (1, nil); Sydney, March, 1910 (1, nil); South-

East Queensland, July, 1910 (in 7 out of 11 ex-

amined) .

847. Corone australis, Barabba, N.S.W., December, 1909 (in

1 out of 2 examined).

List IV.

List IV. includes an introduced species, in two members
of which we have found hsematozoa (Plasmodium passe ris,

Johnston and Cleland) :
—

Passer domesticus (sparrow), Richmond, N.S.W., May,
1909 (1, nil); Sydney, May, 1909 (in 2 examined);
Adelaide, May, 1910 (2, nil).

It will be seen from the above lists that of 195 Aus-
tralian birds examined, representing ninety species, Halteridia
were found in twelve birds belonging to eleven species. The
percentage of infected hosts was thus about six. The
percentage of species found to be infected was about twelve.

Trypanosomes were found in two individuals belonging to one
species, the infection being about 0*5 per cent, of the total

number of specimens examined. In regard to microfilaria;,

we found them in ten birds belonging to three species. Thus
about 5 per cent, of the total number of birds examined
were found to harbour filarial embryos. Bancroft <8 ) £n 1889
examined 114 birds belonging to fifteen species harbouring

(8) Bancroft, T. L., Proc. Roy. Soc, Queensland, vi. (1889-

1890), pp. 58-62.
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microfilarise in Queensland, and found sixty-seven to be in-

fected, the percentage of infected birds in the species thus
being nearly sixty. He did not give a list of those species

in which microfilarias were not found by him.

Amongst thirteen specimens of introduced birds belong-

ing to six species, plasmodia were found in two birds belonging-

to one species.

ADDENDUM.
A paper entitled "Notes on Blood-parasites" by Gilruth,

Sweet, and Dodd has recently appeared in Proc. Roy. Soc. r

Victoria, xxiii. (n.s.), pp. 231-241. A Plasmodium (P.

biziurce, n. sp.) is described from a musk duck (Biziura lohata)

(pp. 231-4), and microfilariae (M. gymnorhince, n. sp.) from a
magpie (Gi/mnorhina tibicen) in Victoria (pp. 236-9). We
have refrained from attaching names to the microfilariae ex-

amined by us, as a name given to the larva becomes the
correct specific name for the adult when found, and, more-
over, it is not an easy matter to refer a particular larva to a
particular adult. It seems to us that the different types of

microfilariae in one host may belong to different species of

filariidae, and the naming of all the embryos from one host

under one name may thus lead to confusion.

DESCRIPTION OF PLATES.

Plate XXV.
All the figures have been drawn to the same scale.

Fig. 1. Normal erythrocyte of Pomatorhinus super ciliosus.
Halteridium, sp., in red cells of P. superciliosus.
Normal erythrocyte of Melithreptus atricapillus.
Infected erythrocytes of Melithreptus atricapillus.
Normal erythrocyte of Zosterops ccerulescens.
Infected erythrocytes of Zosterops ccerulescens.
Protozoa ( ?) from blood of Zosterops ccerulescens.

Plate XXVI.
Normal red cell of Myiagra nitida.
Infected red cell of Myiagra nitida.
Trypanosoma anellobiaz, from Anellobia chrysoptera.
Normal erythrocyte of Owl.

i Infected red cells of Owl.

Normal erythrocyte of Ptilotis plumula.
Infected erythrocytes of Ptilotis plumula.

2- o.

6.

7-10.

11.

.. 12-17.
18-20.

^ig. 1.

2- 5.
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Notes on South Australian Marine Mollusca,
with Descriptions of New species.-Part XIII.

By Jos. C. Verco, M.D. (Lond.), F.R.C.S. (Eng.).

[Read October 4, 1910.]

Plates XXIX. and XXX.

This paper consists of full notes on the South Australian

species of the genera Scissurella, Schismope, Pyrene, and
Turritella, and of occasional notes on species belonging to

several other genera.

I am indebted to Mr. Hedley, Mr. W. L. May, Mr. Gat-

liff, and Mr. Gabriel for specimens given or loaned and sug-

gestions made. The usual difficulty was found in dealing with
the mass of material in the genus Pyrene, owing to the varia-

tions in each species. Pace, in his preliminary paper on the

Columb ellidce (in Proc. Mai. Soc, London, 1902, vol. v.,

p. 39) regards the colour markings as of considerable value in

distinguishing species, and I set myself the task of studying
these very closely ; but I cannot say they proved of very great

or very definite use, though of some assistance. My conclu-

sions are not altogether in accord with those of other Aus-
tralian workers, and are intended rather as suggestions for

further advances. I found great difficulty, too, in dealing

with the deep-sea Turritellas, especially the larger forms be-

longing to the group of T. runeinata and T . accisa, Watson.
He has several species from Australian waters which I cannot
recognize with certainty, and my examples show so much varia-

tion in sculpture as to make splitting them up into species

too dangerous, and to render their accurate description as

varieties too difficult and laborious at present.

Scissurella australis, Hedley.

Scissurella australis, Hedley, Memoirs Austr. Mus., 1903, part
6, vol. iv., p. 329, fig. 63. Type locality— "63 to 75 fathoms off

Port Kembla, New South Wales." Gatliff and Gabriel, Proc. Roy.
Soc, Victoria, 1910, vol. xxiii. (N.S.), part 1, p. 95, "off Wilsone
Promontory."

Dredged in 130 fathoms off Cape Jaffa, 4 dead; in 150
fathoms off Beachport, 1 good; in 200 fathoms, 1 good: in

300 fathoms off Cape Jaffa, 4 dead. Identified by Mr. Hedley
from his type.

Scissurella obliqua, Watson.

Scissurella obliqua, Watson, "Chall." Reports, Zool., vol. xv.
1886, p. 116, pi. viii., fig. 5. Type locality—"Kerguelen Island
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shore." Pilsbry, Tryon, Man. Conch., 1890, vol. xii., p. 58, pi.

lxv., figs. 20 and 21; Pritchard and Gatliff, Proc. Roy. Soc, Vic-
toria, 1903 (1902), vol. xv. (N.S.), part 2, p. 181, Victorian coast.

Gulf St. Vincent beach.

Schismope atkinsoni, Tenison-Woods.

Scissurella atkinsoni, Tenison-Woods, Proc. Roy. Soc, Tas-
mania, 1877 (1876), p. 149. Type locality—Blackman's Bay, Tas-
mania, 6 to 10 fathoms; G. F. Angas, Proc. Zool. Soc, London,
1878, p. 869, "Holdfast and Aldinga Bays." Pilsbry, Tryon, Man.
Conch., 1890, vol. xii., p. 66; Tate and May, Proc. Linn. Soc,
New South Wales, 1901, vol. xxvi., p. 407; Pritchard and Gatliff,

Proc. Roy. Soc, Victoria, 1903 (1902), vol. xv. (N.S.), part 2,

p. 181, Victorian coast; Hedley, Memoirs Austr. Mus., 1903, vol.

iv., p. 329, off Port Kembla, New South Wales; also, Records
Austr. Mus., 1905, vol. vi., part 2, p. 42; Hedley and May,
Records Austr. Mus., 1908, vol. vii., No. 2, p. 109, 100 fathoms off

Cape Pillar, Tasmania.

Schismope carinata, Watson, "Chall." Reports, Zool., 1886,
vol. xv., p. 119, pi. viii., fig. 6. Type locality—Port Jackson, also
off Cape York, North-East Australia. Pilsbry, Tryon, Man.
Cbnch., 1890, vol. xii., p. 68, pi. lxv. (lxviii.), figs. 17 to 19.

This is a very variable little shell in its sculpture. There
may be no carination except that of the slit fasciole (is this

S. tasmanica, Petterd, Jour, of Conch., 1879, p. 104 ; Tate
and May, Proc. Linn. Soc, New South Wales, 1901, vol.

xxvi., part 3, p. 407, pi. xxiv., fig. 23 ?), or only one keel, or

two or three. The spiral lirae around the umbilicus may be
valid, when the three keels are marked, continuing their series

as lesser keels to the edge of the umbilicus ; or they may be
distinct and lamellose when the keels are absent. Spiral

striae are present from suture to umbilicus, and these vary much
in their visibility. Then the axial striae are sometimes obso-

lete, sometimes rather distant, sometimes distinct, crowded,
and erect, especially between the suture and the slit fasciole,

but also sometimes between the keels at the base.

Dredged in 20 fathoms Investigator Strait, 1 alive; Gulf
St. Vincent, depth unrecorded, 13 alive and dead ; 35 fathoms
off St. Francis Island, 2 good; 55 fathoms off Cape Borda, 11

dead ; also 62 fathoms, 4 dead.

Schismope beddomei, Petterd.

Schismope Beddomei. Petterd, Jour, of Conch., 1884, vol. iv.,

p. 139, No. 16.

This species was recorded in Adcock's Handlist of the
Aquatic Mollusca of South Australia, 1893, No. 375, p. 9,

and in the Report of the Malacological Section of the Royal
Society of South Australia in Trans. Roy. Soc, South Aus-
tralia, 1906, vol. xxx., p. 367, No. 49. I cannot confirm this
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record. The species is not represented in Tate's cabinet or

mine by shells collected in South Australia.

Schismope pulchra, Petterd.

Schismope pulchra, Petterd, Jour, of Conch., 1884, vol. iv., p.
139, No. 17. Type locality—Tasmania, North-West coast. Pilsbry,
Tryon, Man. Conch., 1890, vol. xii., p. 68; Hedley, Proc. Linn.
Soc, New South Wales, 1900, vol. xxv., part 4, p. 726, fig. 5;
Tate and May, Proc. Linn. Soc, New South Wales, 1901, vol.

xxvi., part 3, page 407; Pritchard and Gatliff, Proc. Roy. Soc,
Victoria, 1903 (1902), vol. xv. (N.S.), part 2, page 182, Western
Port; also, op. cit., 1906, vol. xviii., part 2, p. Bo; Hedley and
May, Records Austr. Mus., 1908, vol. vii., No. 2, p. 109, 100
fathoms off Cape Pillar, Tasmania.

Taken on beach at Robe and Venus Bay. Dredged in

Gulf St. Vincent, 5 good ; in 35 fathoms off St. Francis Island,

1 ; in 55 fathoms off Cape Borda, 16 dead; in 110 fathoms
off Beachport, 4 good ; in 150 fathoms off Beachport, 2 good.

Leiostraca joshuana, Gatliff" and Gabriel.

Leiostraca joshuana, Gatliff and Gabriel, Proc Roy. Soc, Vic-
toria, vol. xxiii. (N.S.), part 1, 1910, p. 83, pi. xviii., fig. 4. Type
locality—San Remo.

Dredged in 5 fathoms in Gulf St. Vincent, 37 living and
dead.

Vanikoro quoyiana, A. Adams.

Yanikoro quoyiana, A. Adams, Proc Zool. Soc, London, 1853,
p. 175, pi. xx. fig. 4. Type locality—Chusan; Angas, Proc. Zool.
Soc, London, 1867, p. 212, No. 163, Port Jackson; Pritchard and
Gatliff, Proc Roy. Soc, Victoria, 1900 (1899), vol. xii. (N.S.),
part 2, p. 197, "Hobson's Bay."

This name is given by E. A. Smith as a synonym of V.
gaimardi, H. and A. Adams (Genera Moll., 1858, vol. i.,

p. 375), in Proc. Mai. Soc, London, 1908, vol. viii., No. 2 y

p. 108. It was placed as V. quoyi, Adams, as a synonym of

V. Orbignyani, Recluz, by Tryon, Man. Conch., 1886, vol.

viii., p. 70; but E. A. Smith denies their identity. As V.

Orbignyani , Recluz, it is recorded from Tasmania by Tate
and May, Proc. Linn. Soc, New South Wales, 1901, vol.

xxvi., p. 376. As Narica ligatu, Recluz, it is recorded for

South Australia in Adcock's Handlist of Aquatic Mollusca,

1893, p. 6, No. 176.

Taken on the beach at Aldinga and Fowler Bay by Tate.

Dredged in 20 fathoms Yankalilla, 6 alive on 1 piece of

polyzoan coral ; dead in 40 fathoms off Beachport, 2 ; in 45

fathoms east of Neptune Island, 1 ; in 55 fathoms off Cape
Borda, 74 quite fresh but very small ; in 62 fathoms, 4 ; in

110 fathoms off Beachport, 1 poor; in 130 fathoms off Cape
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Jaffa, 2 poor : in 150 fathoms off Beachport, 1 poor. It is

•evidently alive in water up to 55 fathoms.

The protoconch is prominent, consisting of three well-

rounded whorls, of which the first two are smooth, the third

gradually develops four spirals of tiny tubercles. It ends
^abruptly, and then the very bold axial costate sculpture of the
spire-whorls begins. The protoconch may be wholly light-

brown or only its third whorl.

Vanikoro vincentiana, Angas.

Adeorbis Vincentiana, Angas, Proc. Zool. Soc, London, 1880,

p. 417, pi. xl., fig. 9. Type locality—Aldinga Bay, Gulf St. Vin-
cent. Tate, Trans. Roy. Soc, South Australia, 1880, vol. iii., p.

xlix. ; Pilsbry, Tryon, Man. Conch., 1888, vol. x., p. 86. pi. xxx.,
fig. 100; Adcock, Handlist Aquatic Moll., South Australia, 1893,
p. 8, No. 292; Pritchard & Gatliff, Proc. Roy. Soc, Victoria,
1900, vol. xiii. (N.S.), part 1, p. 140, "Sorrento" ; Tate and May,
Proc Linn. Soc, New South Wales, 1901, vol. xxvi., part 3,

p. 390, "Devonport," Tasmania; also p. 458, description of

protoconch and young shell.

Vanikoro vincentiana, Angas, E. A. Smith, Proc Mai. Soc,
London, 1908, vol. viii., p. 116.

Vanikoro denselaminata, Verco, Trans. Roy. Soc, South Aus-
tralia, 1909, vol. xxxiii., p. 334, pi. xxix., figs. 1, 2, and 3. Mr.
Gatliff has suggested that this is the juvenile state of V. vin-
centiana, Angas, as may also be gathered from Tate and May's
note, and this is confirmed by my examination of a series of
Angas' s species; so I place my name as a synonym and add the
following observations:—Some examples show spirals in the
whorl immediately following the protoconch, in others these are
obsolete. In the later portions of the adult shell, the axials
become obsolete, and crowded spirals may become quite valid.

Taken on the beach at Reevesby Island, Spencer Gulf,

and St. Francis Island. Dredged in Backstairs Passage and
Gulf St. Vincent, depth unrecorded. It appears to be a com-
paratively shallow water form, not having been taken by me
at any greater depth than 22 fathoms.

Turritella subsquarnosa, Dunker.

Turritella subsquarnosa, Dunker, Malak. Blatter, vol. xviii.,

p. 152. Type locality—Bass Strait; Hedley, Memoirs Austr.
Mus., vol. iv., part 6, 1903, p. 347, off coast of New South Wales
in 40 to 100 fathoms; Pritchard and Gatliff, Proc. Roy. Soc,
Victoria, 1906, vol. xviii. (N.S.), part 2, p. 53, Victorian coast;
Hedley and May, Records Austr. Mus., 1908, vol. vii., No. 2,

p. 110, 100 fathoms off Cape Pillar, Tasmania.

Turritella lamellosa, Watson, Jour. Linn. Soc, 1880, vol. xv.,

p. 229. Type locality—38 to 40 fathoms off East Moncoeur Island,
Bass Strait. "Chall." Reports, Zool., vol. xv., 1886. p. 474,
pi. xxix., fig. 6; Pritchard and Gatliff, Proc Roy. Soc, Vic-
toria, 1900 (1899), vol. xii. (N.S.), part 2, p. 203; Tate and
May, Proc Linn. Soc, New South Wales, 1901, vol. xxvi., part
3, p. 378.
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Turrit ella acuta, Tenison-Woods, Proc. Roy. Soc, Tasmania^
'1876,(1875), p. 143. Type locality—hong Bay, Tasmania (non
M. O. Mayer, 1859, Jour, de Conch., vol. vii., p. 298, pi. xi.,

fig. 7); (TorculaJ, Tryon, Man. Conch., 1886, vol. viii., p. 206,

pi. lxiv., fig. 10; Kobelt, Conch. Cab. (Ed. Kiister), 1897, Band i.,

Abt. xxvii., p. 56, No. 70, pi. xviii., fig. 5; Adcock, Handlist
Aquatic Moll, of South Australia, 1893, p. 6, No. 189; recorded
for South Australia.

Turrit ella oxyacris, Tate (nam. mut.J, Trans. Roy.- Soc,
South Australia, 1897, vol. xxi., p. 41; Pritchard and Gatliff,

Proc. Roy. Soc, Victoria, 1900 (1899), vol. xii. (N.S.), part 2,

pi 202; recorded for Victoria.

Dredged alive in 20 and 22 fathoms in Backstairs Pas-

sage, and in 20 fathoms Gulf St. Vincent. Dredged dead
from 13 fathoms upwards; in 40 fathoms off Beachport, 60

large and small, mostly worn ; in 55 fathoms off Cape Borda,
51', up to an inch long; in 110 fathoms off Beachport, 16 in

moderate condition ; in 130 fathoms off Cape Jaffa, 6 very
poor ; in 200 fathoms off Beachport, 1 fragment. It appears

to live at about 20 fathoms, not in the very shallow nor in the
very deep water. Some of the shells from 40 fathoms have
axial lines, about 16 in a whorl, which seem like cracks in the
deeper layer of the shell substance, and become visible as the
outer scabrous covering is worn off.

On the base tl^ere may be as many as twelve distinct spiral

lirae, or only three or four obsolete threads near the periphery.

Generally three or four larger threads encircle the middle
third of the spire-whorls ; sometimes twelve or fourteen of

nearly equal size are distributed over the whorl. The peri-

pheral cord may be very stout, and project considerably beyond
the suture, so imbricating the whorl below ; or it may not
project at all, and the whorls may be uniformly sloping or dis-

tinctly convex.

Turritella clathrata, Kiener,

Turritella clathrata, Kiener, Icon. Coq. Viv., p. 38, pi. xiv.,.

fig. 1. Type locality—Shores of New Holland. Reeve, Conch.
Icon., 1849, vol. v., pi. viii., fig. 37; (TorculaJ, Tryon, Man.
Conch. 1886, vol. viii., p. 206, pi. lxiv., fig. 2; Kobelt, Conch.
Cab. (Ed. Kiister), Band i., Abt. xxvii., 1897, p. 26, No. 35, pi. vi.,

fig. 5, and pi. vii., fig. 5; Adcock, Handlist of Aquatic Moll.,
South Australia, 1893, p. 6, No. 190, recorded for South Aus-
tralia; Pritchard and Gatliff, Proc. Roy. Soc, Victoria, 1900
(1899), vol. xii. (N.S.), part 2, p. 202, "South-west Victorian
coast"; Tate and May, Proc. Linn. Soc, New South Wales,
1901, vol. xxvi., part 3, p. 378, recorded for Tasmania.

Kiener in his description and plate represents the species

as quite smooth. But actually besides the two prominent
keels there are seven to ten spiral striae, generally one more
above the carina than below. In addition there are, crossing
these, very fine lamellar striae, following the curve of the-
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border of the aperture. So also the base, which he gives as

smooth, has crowded fine curving radial growth lamellae, cross-

ing about a dozen concentric spiral striae. He figures rightly
the two spiral ribs as about equal ; the central is usually more
salient, but in different specimens it may be less and less valid

until it is no more than a distinct angulation. In other indi-

viduals the lower, supra-sutural, spiral cord, which is usually
quite valid and imbricating, may be less marked and even
absent, only the prominent central carina remaining. In one
example, three whorls in the middle of the shell are markedly
medially angulate, and not only lack the suprasutural cord,

which is present in the earlier whorls, but are quite constricted

here, and afterwards the cord gradually appears in the whorls
below. The protoconch of two smooth glistening whorls with
its pointed apex and the earlier spire-whorls are so alike in this

species and T. subsquamosa, Dunker, that the tips of the two
are indistinguishable from each other. Kiener's type had a
length of 48 mm., but the species may attain 53 mm. As
Tryon says, there are obscure oblique fulvous stripes over the

whorls with spots on the paler keels ; but sometimes the living

shell is of a uniform dark-purplish-brown, with lighter brown
encircling ribs. »

It is taken along all the South Australian coast as far

west as Point Sinclair. Dredged alive in 20 fathoms in Gulf
St. Vincent, and at all shallower depths; dead in 35 fathoms
off St. Francis Island, 3. very poor ; and in 45 fathoms- off Nep-
tune Islands, 1 poor, half an inch long. It evidently does

not inhabit such deep water as its very close ally T. sub-

squamosa, Dunker.

Turritella kimberi, Yerco.

Turrit ella kimberi, Verco, Trans. Roy. Soc, South Australia,

1908, vol. xxxii., p. 342, pi. xv., figs. 14 and 15. Type locality—
Backstairs Passage.

Dredged in Gulf St. Vincent, 1 good ; and in 15 to 20

fathoms off St. Francis Island, 1 good.

Turritella neptunensis, n. sp. PI. xxx., fig. 7.

Shell imperfect, elongate-turreted, of twelve whorls, in-

cluding a papillate protoconch with a projecting apex, of three

convex whorls, the first two smooth, the third faintly axially

striate. The following six spire-whorls are markedly medially

angulate and minutely carinate, otherwise smooth. The next

two whorls become quite convex, and have about seven obso-

lete flat spiral lirae, most marked near the carina, which forms

the central and largest one. The rest of the shell is broken
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away. Suture distinct, faintly margined. The accremental

striae indicate a slightly concave outer lip.

Dim.—Length, 6 mm. ; breadth 1*4 mm.
Locality/.—Type dredged in 104 fathoms 35 miles south-

west of Neptune Islands, with three others, all imperfect.

Diagnosis.—Though incomplete, its characters are so dis-

tinct a.s to readily separate it from all other South Australian

forms. It resembles T . kimberi, Verco, in its long narrow
form, its simple mouth and spiral striae; but T. kimberi has

a very acute apex, its whorls are all convex, and its spirals

are narrower and higher. It differs from T. atkinsoni in its

smaller size, narrower form, and the roundness of its later

whorls.

Type in my collection.

Turritella smithiana, Donald.

Turritella (Colposplra) Smithiana, Donald, Proc. Mai. Soc,
London. 1900, vol. iv., p. 55, No. 1, pi. v., figs. 1 and lc. Type
locality—410 fathoms off Sydney. Hedley, Memoirs Austr. Mus.,.
1903, vol. iv., part 6., p. 349, is "not Australian, but probably
an Atlantic form"; Hedley and May, Records Austr. Mus., 1908,
vol. vii., No. 2, p. 110, in 100 fathoms off Cape Pillar, Tasmania;
Gatliff and Gabriel, Proc. Roy. Soc, Victoria, 1909, vol. xxii.
(N.S.), part 1, p. 39, San Remo.

Dredged in 130 fathoms off Cape Jaffa, 1 good ; in 150
fathoms off Beachport, 1 ; in 200 fathoms, 1 : in 300 fathoms^
32 good, but all dead.

Turritella mediolevis, n. sp. PI. xxx., figs. 5 and 6.

Shell small, elongately-turreted, narrow, of eleven whorls,,

including a slightly eccentric protoconch of two convex smooth
whorls. The spire-whorls at first are flat and sloping, but
later gradually become more convex, until they are quite

round. The suture is distinct, subcanaliculate in the earlier

part. The ba.se is round. Aperture nearly round, widely
effuse in front. Outer lip thin, with a deep central sinus;

inner lip thin, rather expanded over a minute perforation.

The upper spire-whorls are smooth but for two indistinct

bands, one below and one above the suture. In the fifth

whorl each of the bands divides into two, and these increase

in number in successive whorls, leaving: the central part

smooth (whence the specific name) but gradually narrowing,
until in the penultimate there are about eight somewhat un-
equal low flat spirals encircling the whole surface. In the
body-whorl there are about fifteen flat spirals from the suture

to the base of the sEell. They are crossed by sinuous axial

striae, shaped like the outer lip. Colour white, light-brown at

the base and below the suture.
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Dim.—Length, 5*2 mm.; breadth, 1*5 mm.: another

example of thirteen whorls is 6'2 mm. long.

Locality.—Type, 62 fathoms off Cape Borda, with very

many others ; and at 55 fathoms, 2 ; in 40 fathoms off Beach-

port, many : in 104 fathoms off the Neptunes, many.
Diagnosis.—From T . smithiana, Donald, by the smooth

upper whorls and the more numerous and less valid spirals

in the later whorls; from T. kimberi, Verco, by the blunt

two-whorled protoconch ; from T. accisa, Watson, by its nar-

rower smaller form, its more convex later whorls and their

less valid spirals.

Type in my collection. .

Turritella opulenta, Hedley.

Turritella opulenta, Hedley, Records of Austr. Mus., 1907,
vol. vi., part 4, p. 292, pi. liv., fig. 9. Type locality—80 fathoms
off Narrabeen, New South Wales. Hedley and May, op. ctf.,

1908, vol. vii., No. 2, p. 110, 100 fathoms off Cape
%
Pillar,

Tasmania.

Dredged in 55 fathoms off Cape Borda, 6 small, gopd
;

identified from specimen sent by Mr. May from Cape Pillar.

Turritella runcinata, Watson.

Turritella i uiicinata, Watson, Jour. Linn. Soc, vol. xv.,

1881, p. 217. Tupe locality—38 to 40 fathoms off East Moncoeur
Island, Bass Strait. "Chall." Reports, Zool., vol. xv., 188(5,

p. 475, No. 14, pi. xxx., fig. 3; Miss Donald, Proc. Mai. Soc,
London, 1900, p. 47, pi. v., figs. 7 and la; Pritchard and Gatliff,

Proc. Roy. Soc, Victoria, 1900 (1899), vol. xii. (N.S.), part 2,

p. 203: Verco, Trans. Roy. Soc, South Australia, 1907, vol.

xxxi., p. 308, pi. xxix., fig. 14, of the radula.

Watson's dimensions are: Height, 1*25 in. : breadth,, 0'4

in. ; least, 0*38: but they may reach 1"8 in. by 0'5 in.

The colour may be a deep uniform chestnut-brown or a
pure white with light-brown apex, and spots and flecks of light-

yellowish-brown. There is also a lilac-tinted variety, with a
pale diffused broad lilac band over the central third, extend-
ing sometimes as far as the lower suture.

This species is quite common as a dredged shell. It has
been taken in 16 fathoms, and at all greater depths up to

23 fathoms, in Gulf St. Vincent and Backstairs Passage, alive

and dead 106 examples: in 25 fathoms Thorny Passage, 5

good up to 20 mm. ; in 35 fathoms off St. Francis Island,

22 good ; in 40 fathoms off Beachport, over 800 mostly im-
mature, but ranging up to 37 mm. : in 55 fathoms off Cape
Borda, 640 with some hundreds of tips ; in 62 fathoms off

Cape Borda, 82 good up to 25 mm. : in 90 fathoms off Cape
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Jaffa, 16 up to 15 mm. and over a hundred tips ; in 110
fathoms off Beachport, 1 adult and 191 up to 20 mm.; in

130 fathoms off Cape Jaffa, 42 up to 7 mm. ; in 150 fathoms
off Beachport, 17 up to 15 mm. ; in 200 fathoms off Beach-

port, 8 poor and small. The finest examples, as to size and
condition, are found in water from 15 to 25 fathoms; beyond
that depth, though much more abundant, they are immature
or smaller.

Turritella accisa, Watson.

Turritella accisa. Watson, Jour. Linn. Soc, London, 1881

(1800), vol. xv., p. 220. Type locality—OS East Moncoeur Island,
Bass Strait, 38 to 40 fathoms; also "Chall." Reports, Zool.,

1886, vol. xv., p. 476, No. 15, pi. xxx., fig. 4; Pritchard and
Gatliff, Proc. Roy. Soc, Victoria, 1900 (1899), vol. xii. (N.S.),
part 2, p. 203; Tate and May, Proc. Linn. Soc, New South
Wales, 1901, vol. xxvi., part 3, p. 379; Hedley and May, Records
Austr. Mus., 1908, vol. vii., No. 2, p. 110, in 100 fathoms off Cape
Pillar, Tasmania.

Turritella higginsi, Petterd, Jour. Conch., 1884, p. 135. Type
locality—Tamar Heads, Tasmania, teste Tate and May, loc. cit.

Dredged in 40 fathoms off Beachport, 211 of all sizes to

adult; in 55 fathoms off Cape Borda, 3 young fresh, 3 adult

perfect ; in 62 fathoms off Cape Borda, 69 quite fresh up to

full grown and 9 perfect adult ; in 90 fathoms off Cape
Jaffa, 24 good, well coloured, 32 immature; in 110 fathoms
off Beachport, 22 good adult, 28 immature; in 130 fathoms
off Cape Jaffa, 11 immature; in 150 fathoms off Beachport,
23 in moderate condition up to adult, 16 immature fresh;

in 200 fathoms off Beachport, 11 poor and immature. The
habitat of this species differs somewhat from that of T . runcin-
ata, Watson, which attains its maximum size and is abundant
in water from 15 to 25 fathoms. T. accisa has not been taken
by me at shallower depths than 40 fathoms ; it did not accom-
pany T. runcinata in 35 fathoms off St. Francis Island.

Turritella circumlig-ata, n. sp. PI. xxx., figs. 3 and 4.

Shell solid, of thirteen whorls, including a protoconch of

two smooth convex whorls with a prominent round apex. The
first three spire-whorls are smooth but for faint growth lines,

and are very slightly convex. The fourth has four spiral

cords very faintly marked, which become very stout in the
later whorls. The suprasutural cord, the strongest, is round
and projects beyond the suture, so as to imbricate the shell

;

the infrasutural is as wide, but not so high, and slopes from
the suture ; close to this cord is a much narrower and less

prominent one, and further removed from this and closer to

the suprasutural cord is another round spiral. In the last
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two whorls a fifth small cord appears above^the suture. The
base is flatly rounded, with five flat low spiral cords. The
aperture is squarely round, slightly effuse near the columella,
which is curved ; inner lip, a broad glaze ; outer lip simple,
smooth inside, corrugated outside by the spirals, with a deep
broad sinus well rounded at its depth between the two smaller-
cords; growth lines corresponding in outline with the outer
lip constitute the only other sculpture. It has a pale-yellow-
brown tint, with darker brown spirals between the cords, and
a broad brownish spiral over the middle of the base.

Dim.—Length, 17 mm.; breadth, 6 mm.
Locality.—Type in 110 fathoms off Beachport, with 11

others good: in 150 fathoms, 8 poor: in 130 fathoms off Cape
Jaffa, 9 good.

It may reach 22*5 mm. in length. The suprasutural and
infrasutural cords may each split in the later whorls at its upper
part to form a small secondary spiral.

Diagnosis.—Its alliance is with T. australis, Lam., from
which, however, it differs in its more numerous and non-
tuberculate spirals: from the Tasmanian variant, T. granu-

lifera, Tenison-Woods, it differs in the absence of nodulation,

and the relative disposition of the ribs, and of numerous spiral

threadlets. It is of interest to note that neither of these

forms is found in South Australian waters, though taken at

Western Port, Victoria, and in Tasmania abundantly.

Type in my collection.

Turritella atkinsoni, Tate and May.

Turritella tasmanica, Tenison-Woods (non Reeve), Proc. Roy.
Soc, Tasmania, 1877 (1876), p. 140. Type locality—Long Bay,
Tasmania.

Turritella atkinsoni, Tate and May (nom. mut.j. Trans. Roy.
Soc, South Australia, 1900, p. 95; also Proc. Linn. Soc, New
South Wales, 1901, vol. xxvi., part 3, p. 378, pi. xxiii., figs. 15,

16, and 17; Gatliff and Gabriel, Proc. Roy. Soc, Victoria, 1909,
vol. xxii. (N.S.), part 1, p. 38, Bass Strait.

Var. Turritella godeffroyana, Donald, Proc. Mai. Soc, Lon-
don, 1900, vol. iv., p. 53, No. 3, pi. v., figs. 6 and 6a. Type
locality—Bass Strait. Tate and May regard this shell, which
Miss Donald described as a new species, as a variety of Tenison-
Woods' species: and Hedley, in Memoirs Aust. Mus., 1903, vol.

iv., part 6, p. 349, points out that her name has some months'
priority over that of Tate and May.

Dredged in 90 fathoms off Cape Jaffa, 1 ; in 110 fathoms
off Beachport, 2 : in 130 fathoms off Cape Jaffa, 2 : in 150

fathoms off Beachport, 15 good up to 16 mm. in length; in

200 fathoms off Beachport, 2 good.
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Turritella atkinsoni, Tenison-Woods. Var. medioangu-

lata, n. var. PI. xxx., figs 8 and 9.

Shell rather thin, turriculate, of twelve whorls, including

a sKghtly mamillate blunt protoconch of two convex smooth
whorls. Suture distinct, linear. Whorls medially strongly

angulate and feebly carinate, sloping to both sutures, con-

cavely to the lower, and feebly swollen midway to the upper.

The first and second whorls are bicarinate, the lower carina

is the rather less valid and gradually decreases to an obsolete

spiral stria.

In successive whorls new strise arise, so that in the pen-

ultimate there are three in the upper and four in the lower

half of the whorl, but all obsolete. The body-whorl has a

round cord-like carina forming the periphery at the suture,

beyond which the base is nearly flat, slightly concave, and
with numerous sublenticular spiral strise. Aperture roundly
hexagonal, with a wide effuse base ; outer lip thin, roundly
angled at its centre (the carina ceasing some distance from
it), with a wide deep sinus having its centre at the angula-

tion. Columella curved. Colour yellowish-brown, lighter

along the suture, the earlier whorls translucent-white, tinted

brownish along the angulation.

Dim. — Length, 12*9 mm.: breadth, greatest 3'6 mm.,
least 3 mm.

Locality.—Type in 104 fathoms 35 miles south-west of

Neptune Island, with more than 80 others; in 110 fathoms
off Beachport, 7 fresh, 4 poor ; in 150 fathoms, 39 good :

in 200 fathoms, 29 large but poor, only 2 good ; in 90 fathoms
off Cape Jaffa, 24 good and alive, 55 small ; in 300 fathoms,
15 poor and small. It would seem, therefore, to favour 90 to

200 fathoms, and to be essentially a deep-water form. I have
not taken a specimen at any less depth.

Variations.—It may reach a length of 17' 75 mm. and
have fourteen whorls. The angulation may be provided with
a distinct carinating cord. One of the spiral striae just behind
this may also become a valid cord, and together with these, in

other specimens, the peripheral spiral may appear just above
the suture, with another valid spiral close behind it. These
differences suggest conspecifity with T. atkinsoni, Tenison-
Woods, although my typical shell, and the boldest-ribbed
examples) of his species, are very unlike. But he described
his type as having "two principal keels" ; T. godeffroyana,
Donald, has three, and Tate says T. atkinsoni has four. The
two figures drawn by Tate and May in Proc. Linn. Soc,
New South Wales, loc. cit., show two very dissimilar forms,



126

and my figure gives an extremely aberrant variety of the-

same. species.

Type in my collection.

Strebloceras cygnicollis, Hedley.

Strebloceras cygnicollis, Hedley, Proc. Linn. Soc, New South
Walea, 1904, part 1, p. 189, pi. viii., figs. 12 to 14. Type locality
—Port Jackson. Pritchard and Gatliff, Proc. Roy. Soc, Victoria,
1906, vol. xviii. (N.S.), part 2, p. 56, recorded for Victoria.

Dredged in 55 fathoms north-west of Cape Borda, 4 alive,

1 dead.

The smooth glassy embryonic portion beyond the marked
varix is not equally thin-walled throughout, but the spire and
the proximal fifth are solid, and then the very thick walls

gradually thin towards the varix.

Triphora tasmanica, Tenison-Woods. Var. lilacina, Verco;

car. aureovincta, Verco,

This exquisitely pretty little shell was taken in perfect

condition in 55 fathoms off Cape Borda.
It has a golden band like T. regina, Hedley, but in-

stead of colouring the most anterior spiral of pearls, it orna-

ments the smooth spiral plait in front of this, and so is found
in the suture and on the base of the body-whorl. Its proto-

conch is that of T. tasmanica, and has not the spicular form
of T. regina. It is very deeply-coloured purple, like the var.

lilacina, Verco. One example, perfect, of eight whorls, was-

taken.

Type in my collection.

Triphora novapostrema, n. sp. PI. xxx., tigs. 1 and 2.

Shell immature, of eight whorls, including the proto-

conch of two whorls, the first nearly smooth with a round
projecting apex, the second with two stout prominent keels,

gradually becoming nodular. In the first spire-whorl arises

a faint third spiral, posterior to the others (whence the specific

name), which continuously enlarges till it nearly equals them
in size. They are crossed by axial liras, about fourteen in the

last whorl, both axials and spirals being well marked, the

latter the stouter, and being tuberculate at their intersection.

The peripheral spiral is prominent and subtuberculate, it is

visible in the earlier sutures, but not in the later ; two flat

obsolete plaits curve round the base. Colour white.

Dim.—Length, 3'1 mm. ; breadth, 1*2 mm. The largest

example, immature, is 5*2 mm.
Locality.—Dredged in 55 fathoms off Cape Borda, type-

with 7 others, some quite fresh, all immature: in Gulf St.

Vincent, 1.
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Diagnosis.—Its special characters are its blunt proto-

conch with two carinae, and the third spiral arising behind

the others; in most Triplwra it arises between them as in

T. atigasi, tasmanica, cana, etc.

Type in my collection.

Pyrene versicolor, Sowerby.

Columbella versicolor, Sowerby, Proc. Zool. Soc, London,
183:4, p. 119. Type locality—Annaa, Philippine Islands (Chiming).
Sowerby, Thes. Conch., vol. i., 1857, p. 117, sp. 18, pi. xxxvii.,

figs. 41-46; Reeve, Conch. Icon., 1858, pi. xi., figs. 51 a and b

;

Angas, Proc. Zool. Soc, London, 1867, p, 194, New South Wales;
Tryon, Man. Conch., vol. v., 1883, p. 110, pi. xlv., figs. 84-96;
(Pyrene) Hedley, Australasian Association for the Advancement
of Science, 1909, Queensland.

Columbella scripta, Lamarck, Hist. Nat. Anim., sans Vert.,

•ed. 2, vol. x., p. 270 ( non Linn.).

Columbella bidentata, Menke, Moll. Nov. Holl., 1843, p. 23,

No. 108; Sowerby., Thes. Conch., vol., i., 1847, p. 118, ep. 21,

pi. xxxvii., figs. . 53 and 54.

Columbella arenosa, Kiener; coronata, Duclos ; athadona,
Duclos; tigrina, Duclos; aspersa, Sowerby; nivosa, Reeve; per-
tusa, Reeve, are synonyms, according to Tryon (loc. cii.'J.

This species, a tropical form, appears to come some dis-

tance down the Eastern coast of Australia, but not "to reach

Victoria or Tasmania. It is found along the Western coast

of Australia, and at Albany on the southern coast. I have a

recent shell from St. Francis Island, and Dr. Torr one from
Wool Bay.

At Murat Bay, in a subfossil form in a kind of con-

glomerate on the beach, they are found in great numbers
bearing their colour markings with Mejeagrina fimbriata,

Dunker, and Barbatia trapezia, Deshayes, neither of which
is found in our waters alive, and in the same condition they
occur along the South Australian coastline to the east.

Pyrene varians, Sowerby.

Columbella varians, Sowerby, Proc. Zool. Soc, London. 1832,
p. 118. Type locality—Gallapagos Island (Cuming;. Thes. Conch.,
1857, vol. 1., p. 117, pi. xxxvii., ties. 47 to 50; Reeve, Conch.
Icon., 1858, pi. xvii., sp. 91; Tryon, Man. Conch., vol. v., 1883,
p. 110, pi. xlv., figs. 97 and 2, and pi. xlvi., figs. 3, 5, and 6, also
"Philippines and New Guinea" : Hedley, Australasian Association
for the Advancement of Science, Brisbane, 1909, p. 368, recorded
for Queensland.

In Tate's cabinet is an example from Wauralti, in Spen-
cer Gulf, named and its locality certified by himself. I have
not yet taken it on the South Australian coast, nor has any
other collector to my knowledge.



128

Pyrene semiconvexa, Lamarck.

Buccinum semiconvexum, Lamarck, Hist. Nat. Anim. sans;
Vert., 1822, vol. vii., p. 272, no fig., locality unknown; Sowerby,
Thes. Conch., vol. i., 1847, p. 127, ep. 45, pi. xxxviii., figs. 10&
and 104, "Port Lincoln, Australia."

Var. C. strigata, Reeve, Conch. Icon., 1859, vol. xi., pi. xxv.,
fig. 154, locality unknown.

Var. rosacea, Reeve, Conch. Icon., 1859, vol. xr., pi. xxix.^
fig. 183, locality unknown.

Var. Yorkensis, Crosse, Jour, de Conch., 1865, p. 55, pi. ii.,.

fig. 6. Type locality—Yorke Peninsula.

Dredged alive in 12 fathoms, and immature alive up to

22 fathoms Backstairs Passage.
There may be no markings, the shell being wholly white,,

or yellow, or rose-tinted, or whitish-purple, or dark-brown.
There may be zig-zag axial red-brown markings throughout,
or throughout the spire and just below the suture on the last

whorl, the rest unicoloured. An infrasutural and a peripheral
narrow articulated white-and-brown band may encircle it, the

rest uniformly brown, or minutely white spotted. It may be
dark-brown, almost uniformly punctuated with white ; or
dark-brown with a rather wide infrasutural white articulated

band, and beyond this crowded spirally elongate narrow
arrow-headed interrupted brown lines, forming a spiral reticu-

late pattern, recalling C. dictua, Tenison-Woods.

Pyrene austrina, Gaskoin.

Columbella austrina, Gaskoin, Proc. Zool. Soc, London, 1851,.

p. 9. Type locality—Australia. Reeve, Conch. Icon., vol. xi.,

1858, pi. xix., fig. '100. Australia; Trvon, Man. Conch., vol. v.,.

1883, p. 126, pi. xlix.,'fig. 99; Pritchard and Gatliff, Proc. Roy.
Soc., Victoria, 1899 (1898), vol. xi., p. 198, Victoria; Tate and'

May, Proc. Linn. Soc, New South Wales, 1901, vol. xxvi., p. 365,

Tasmania.

Dredged alive in 10 to 12 fathoms off Rapid Head, 1

;

and in 17 fathoms Investigator Strait, 2 ; occurring all along

the coast ; abundant and large on the shore of St. Francis

Island ; taken at Rottnest, Western Australia. Neither

Angas nor Hedley records it for New South Wales, but it is

found in Tasmania and Victoria. How far north does it

extend along the Eastern and Western Australian shores?

Pyrene menkeana, Reeve.

Buccinum acuminatum, Menke (non Col. acuminata. Nut-
tall), Moll. Nov. Holl., 1843, p. 20, No. 87.

Columbella menkeana, Reeve, Conch. Icon., 1858, vol. xi., pi.

xiv., figs. 69a and 6. Type locality—Australia.

Columbella (Mitrella), Angas, Proc. Zool. Soc, London, 1865,.

p. 166, "Gulf St. Vincent"; Trvon, Man. Conch., 1883, vol. v.,
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p. 120, pi. xlviii., fig. 66; Kobelt, Conch. Cab. (Ed. Kiister),

Band 3, 1897, Abt. i.D, p. 110, No. 89, pi. xvi., figs 12 to 14;
Pritchard and Gatliff, Proc. Roy. Soc, Victoria, 1899 (1898),

vol. xi. (N.S.), part 2, p. 198, Victorian coast; Tate and May,
Proc. Linn. Soc, New South Wales, 1901, vol. xxvi., part 3, p.

365, Tasmania.
Columbella xavieriana, Tenison-Woods, Proc. Roy. Soc, Tas-

mania, 1877 (1876), p. 134. Type locality—North coast, Tas-
mania (Mitrella); Tryon, Man. Conch., 1883, vol. v. p. 137,
pi. li., fig. 50; Kobelt, Conch. Cab. (Ed. Kiister), 1897, Band iii.,

Abt. i.E, p. 213, pi. xxix., fig. 10.

Some are uniformly light-brown, with a broad infra-

sutural band, well defined anteriorly, articulated blackish-

brown and white : the white areas may be the larger, or the

brown, or both may be very narrow and numerous, ^he
white areas may consist of white dots. In addition to the

infrasutural band there may be a very distinct narrow peri-

pheral articulated white-and-brown spiral line, its spots

varying much in length. The infrasutural white areas may
extend down to this line, the brown being of their usual

extent, or these may reach it as well. These areas may both
be continued from the suture obliquely to the extreme end of

the shell, and be united in a narrow brown area behind the

notch (P. xavieriana, T. Woods). In these last two variations

the brown may be more or less completely flecked with tiny

white dots. The shell may be uniformly light-brown, or very
light-brown or white, with a narrow brown-black line imme-
diately above the suture, and encircling the body-whorl, or

pure white. The shell may be very pale-brown, flecked all

over with white dots, and have two broad delicate purple
spiral bands, one just below the centre of the spire-whorls, the
other below the periphery of the body-whorl ; or there may
be an infrasutural narrow articulated band, then a light

-

brown band, then the purple band, then a peripheral brown
band, then the basal purple band. This purple variety,

which is an exquisitely pretty shell, I call var. purpureo-
cincta.

Taken along the whole of the South Australian coast-

line. Dredged alive in 9 and 12 fathoms Gulf St. Vincent;
15 fathoms Point Marsden ; dead in 17 fathoms Backstairs
Passage, several, and in 20 fathoms; in 25 fathoms Thorny
Passage, 2 fresh; in 40 fathoms off Beachport, 6 nearly
bleached ; none at greater depths. It is plainly a shallow-
water form.

Pyrene axiaerata, n. sp. PL xxix., fig 4.

Shell fusiform, spire elate, apex subacute, whorls seven,

feebly convex. Sutures distinct, simple. Shell immature,
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mouth not formed. Last whorl much compressed at the base,

with a rather long contracted snout. Aperture narrowly
oval, canal short, feebly sinistral. Columella slightly con-

vex, and originating about fifteen oblique spiral lirae to curve
over the back of the snout. Almost smooth : sublenticular

accremental, and spiral striae.

Glistening. First four whorls faintly pink, diminishing
from the apex

;
ground colour a bluish-gray ; ornamented

with bronze- or amber-coloured axial bands, slightly narrower
than their interspaces, about twelve to a whorl, from suture

to suture, splitting into three or four threads forming a spiral

band of hair lines below periphery, and then continued as

fewer and rather wider flames over the base.

Dim.—Length, 10"4 mm. ; breadth, 3*7 mm.
Locality.—Type in 40 fathoms off Beachport, with 5

others quite fresh, all immature.

In some the bands below the periphery, instead of form-

ing the spiral of hair lines, will coalesce, two to form one
basal flame.

Its affinity seems to be with P. me nke.au a, Reeve, but
its whorls are more convex, and it has not a similar body-
whorl ; but then it is immature.

Type in my collection.

Pyrene lincolnensis, Reeve.

Columbella lincolnensis, Reeve, Conch. Icon., 1859, pi. xxix.,

figs. 184a and b. Type locality—Port Lincoln, Australia . C.

(Mitrella), Angas, Proc. Zool. Soc, London, 1865, p. 166, No.
64; also, op. cit., 1867, p. 195, Port Jackson; Tryon, Man.
Conch., 1883, vol. v., p. 120, pi. xlviii., fig. 65; (Atilia)

Kobe.lt, Conch. Cab. (Ed. Kiister), Band iii., 1897, Abt. i.D,

p. 134, No. 118, pi. xix., figs. 15 and 16; (Columbella) Pritchard
and Gatliff, Proc. Roy. Soc, Victoria, 1899, vol. xi. (N.S.), part

2, p. 199, Victorian coast; Tate and May, Proc. Linn. Soc, New
South Wales, 1901, vol. xxvi., part 3, p/365, Tasmania; Hedley,
Memoirs Aust. Mus., 1903, vol. iv., part 6, p. 377, 22 to 59

fathoms off the coast of New South Wales.

Taken all along the South Australian shore. Dredged
alive in 5 fathoms off Edithburgh, many ; in 7 fathoms, 1 ;

in Backstairs Passage 17 fathoms, 3 ; in 24 fathoms off New-
land Head, 1: dead, many at all depths to 22 fathoms;

in 55 fathoms off Cape Borda, 1. This seems to be a shallow-

water shell.

Its ornament varies greatly. One variety is quite white,

with a narrow black spiral line just above the suture and

circling the body-whorl.
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Pyrene lineolata, Tryon.

Columbella (Mitrella) lineolata (Pease), Brazier, Tryon, Man.
Conch., 1883, vol. v., p. 138, pi. li, fig. 53. Type locality—New
South Wales. Kobelt, Conch. Cab. (Ed. Kiister), 1897, Band hi.,

Abt. i.E, p. 214, pi. xxix., fig. 12.

Columbella dermestoides, Kiener, Angas (non Kiener), Proc.
Zool. Soc, London, 1865, p. 167, No. 65, Port Lincoln; also op.
cit., 1867, p. 195, 5 fathoms Port Jackson.

Columbella maculosa, Pease, (non Sowerbv), American Jour.
Conch., 1871, vol. vii., p. 22.

Columbella lineolata, Pease, Brazier, Proc. Linn. Soc. New
South Wales, 1877, vol. i., p. 231 (non lineata, Pease).

Columbella lineolata, Tyron, Pritchard and Gatliff, Proc. Roy.
Soc, Victoria, 1899 (1898), vol. xi. (N.S.), part 2, p. 199, Vic-
torian coast.

Columbella lineolata, Brazier, Tate and May, Proc. Linn.
Soc, New South Wales, 1901, vol. xxvi., part 3, p. 366, Tas-
mania.

Taken on beach at Port Elliot and Port Lincoln, rare.

Pyrene miltostoma, Tenison-Woods.

Columbella miltostoma, Tenison-Woods, Proc. Roy. Soc, Tas-
mania, 1877 (1876). p. 134. Type locality—North coast, Tas-
mania : referred to C . semiconvexa, Lamarck, as a small form by
Tryon. Man. Conch., 1883, vol. v., p. 125, pi. xlviii., fig. 93,

and by Kobelt, Conch. Cab." (Ed. Kiister), Band iii., 1897, Abt.
i.D, pp. 81, 82; Pritchard and Gatliff, Proc. Roy. Soc, Victoria,
1899 (1898), vol. xi. (N.S.), part 2, p. 200, "Flinders, San
Remo."

Columbella (Mitrella) unisidcata, Kobelt, Conch. Cab. (Ed.
Kiister), 1897 (1892), Band iii., p. 119, No. 100, pi. xvii., figs.

15 and 16. Type locality—Tasmania.

Misidentified as Columbella saccTiarata, Reeve, by Tate
and May, Proc. Linn. Soc, New South Wales, 1901, vol.

xxvi., part 3, p. 366.

Taken in Streaky and Fowler Bay (Tate), and on St.

Francis Island. Dredged in 15 fathoms Investigator Strait,

1 perfect; in 110 fathoms off Beachport, 1 dead, immature.
It is rare in South Australia.

Pyrene tenuis, Gaskoin.

Columbella tenuis, Gaskoin, Proc. Zool. Soc, London, 1852
(1851), p. 2, Hab. (?); Reeve, Conch. Icon., 1859, pi. xxxv., fig.

224; Tryon, Man. Conch., 1883, vol. v., p. 227, pi. xlix., fig. 3;
Kobelt, Conch. Cab. (Ed. Kiister), 1897 (1892), Band iii., Abt.
i.D and e, p. 127, No. 109, pi. xviii., figs. 15 and 16; Pritchard
and Gatliff, Proc Roy. Soc, Victoria, 1899 (1898), vol. xi. (N.S.),
part 2, p. 201, Victorian coast.

Columbella pulla, Gaskoin, Proc. Zool. Soc, London, 1852
(1851), p. 6. Type locality—Unknown. Reeve, Conch. Icon.,
1858. vol. xi., pi. xix., fig. 106; (Mitrella), Angas, Proc. Zool.

12
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Soc, London, 1867, p. 195, Port Jackson; Tryon, Man. Conch.,
1883, vol. v., p. 127, pi. xlix., figs. 4 to 6 : Kobelt, Conch. Cab.
(Ed. Kiister), 1897 (1892), Band iii., Abt. i.D, p. 106, No. 84,
pi. xv., figs. 15 to 18; Adcock, Handlist Moll., South Australia,
1893, p. 5, No. 111.

Columbella nux, Reeve, Conch. Icon., 1859, vol. xi., pi. xxxv.,
fig. 227. Type locality—"Fort Adelaide, New Holland."

Columbella badia, Tenison-Woods, Proc. Roy. Soc, Tasmania,
1876 (1875), p. 151. Type locality—"'Swansea, East coast."

Columbella roblini, Tenison-Woods, Proc. Roy. Soc, Tas-
mania, 1876 (1875), p. 151. Type locality—"Storm Bay, East
coast/'

The colour variations are very many :
—

A. Uniform dark-brown, only columella white.

B. An additional brown infrasutural line.

C. A brown infrasutural and a white peripheral line.

D. Dark-brcwn, spotted obscurely with white, the white
columella sparsely blotched with brown.

E. Like D, but with a white-and-black articulated infra-

sutural line, and a peripheral spiral of white spots, varying
in size and distinctness. The apex may be purplish, and the
general colour purplish-brown.

F. Like D, but with axial dark-browrn flames, zig-

zag at the periphery.

G. Like A, but with dark-brown squarish flames or

blotches, extending from suture to suture, or to a little below
the periphery.

H. With a white or more or less deep-brown ground
colour there may be axial brown stripes straight, wavy, or

becoming broken up.

Pyrene tenebrica, Reeve.

Columbella tenebrica. Reeve, Conch. Icon., 1859, vol. xi., pi.

xxxi., fig. 204. Type locality—Unknown. (MitrellaJ, Tryon,
Man. Conch., 1883, vol. v., p. 128, pi. xlix., fig. 9; Kobelt,
Conch. Cab. (Ed. Kiister), 1897 (1892), Band iii., Abt. i.D, p.

119, No. 99, pi. xvii., fig. 14: Pritchard and Gatliff. Proc. Rov.
Soc, Victoria", 1899 (1898), vol. xi. (N.S.), part 2, p. 202, "Wes-
tern Port"; Pace, Proc Mai. Soc, London, 1902, vol. v., p. 143.

[Cuming Coll., Brit. Mus. 3 London (!).]

Taken on the beach at Port Elliot and dredged alive in

17 fathoms Backstairs Passage ; identification confirmed by
Mr. Gatliff.

I think this is only the variety D of P. tenuis, Gaskoin.

Pyrene infumata, Crosse.

Columbella infumata, Crosse, Jour, de Conch., 1863, p. 84, pi.

i., fig. 3. Type locality—Gulf St. Vincent. Aiigas, Proc Zool.

Soc, London, 1865, p. 166, "Under stones and amongst weed,

Salt Creek, Yorke Peninsula"; Tryon, Man. Conch., 1883, vol. v.,
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p. 117, pi. xlvii., fig. 45; Kobelt, Conch. Cab. (Ed. Kiister), 1897
(1892); Band iii., Abt. i.n, p. 105, No. 83, pi. xv., fig. 14;
Adcock, Handlist Moll., South Australia, 1893, p. 5, No. 104.

Dredged in 7 fathoms, 1 alive ; taken on Port Victor
beach, typical; dredged in 9 fathoms, Port Lincoln, 1; and
in Spencer Gulf, depth unrecorded, 3 ; taken on beach at

Port MacDonnell, with an added peripheral narrow spiral

line of white, dotted or continuous.

I think this is most likely only a variety of P. tenuis,

Gaskoin.

Pyrene nubeculata, Reeve.

Columbella nubeculata, Reeve, Conch. Icon., 1859, vol. xi.,

pi. xxxvii., fig. 234. Type locality—Unknown. (Mitrella), Tryon
Man. Conch.. 1883, vol. v., p. 140, pi. li., fig. 55; Kobelt, Conch.
Gab. (Ed. Kiister), 1897 (1892), Band iii, Abt. i., p. 113, No. 92,
pi. xvi., fig. 18; Pritchard and Gatliff, Proc. Row Soc, Victoria,
1899 (1898), vol. xi. (N.S.), part 2, p. 202, "Victorian coast;
(nupeculata), Tate and May, Proc. Linn. Soc, New South Wales,
1901, vol. xxvi., part 3, p. 366, Tasmania.

Columbella dictua, Tenison-Woods, Proc. Roy. Soc, Tas-
mania, 1879 (1878), pp. 34 and 35. Type locality—North Tas-
mania. (Mitrella), Tryon, Man. Conch., 1883, vol. v., p. 126,
pi. xlviii., fig. 96, very ooor ; Kobelt, Conch. Cab. (Ed. Kiister),

1897 (1895), Band iii., Abt. i., p. 209, No. 230, pi. xxix., fig. 1.

Columbella (Mitrella J vincta, Tate, Trans. Roy. Soc, South
Australia, 1893, vol. xvii., p. 190, pi. i., fig. 11. Type locality—
"Fowler and Streaky Bays, Middleton, and Cape Northumber-
land, South Australia; also North coast of Tasmania."

Pritchard and Gatliff make C. dictua and C. vincta

synonyms of C. nubeculata, though the locality of this species

is unknown. Tate and May followed them, and for the sake

of uniformity I have accepted the identity. I am, however,

more disposed to think that C . saccharata, Reeve, might have
priority; in publication it has priority in place in Conch.
Icon., its locality (Van Diemen Land) is suggestive, its

size 13 mm., though larger than the majority of examples, is

equalled by some C . vincta, and it corresponds in description

with the translucent pink or salmon-red varieties to which
Pritchard and Gatliff refer.

There are three typical colour varieties, if we exclude

C. saccharata, Reeve, viz.:—the C. dictua form, the Vincta

form, and a maculated form.

The Dictua form, with its oblique w/ider or narrower
brown lines coalescing into long arrow-heads, may vary as

follows :
—

1. There may be a peripheral spiral of white spots.

2. A peripheral spiral of articulated white-and-brown
spots, and another infrasutural.

3. An infrasutural spiral only of articulated white-and-

brown spots.
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4. A jDeripheral spiral of white spots, the oblique lines ;

above this thickened at intervals to form ragged brown axial
flames.

5. Purple tinted.

6. A broad amber band over the lower three-fifths of the
spire-whorl ; a white band below this, from the level of the
suture on the body-whorl ; below this a somewhat fainter one
on the base ; the amber bands formed of very crowded oblique
spiral lines.

They have been dredged in 17 to 22 fathoms in Back-
stairs Passage, 16 alive or in good condition; in Gulf St.

Vincent and Spencer Gulf at unrecorded depths, 5 dead; and
taken on the beach along the South Australian coast and on
St. Francis Island. Comparatively rare.

The Yincta form may vary as follows :
—

1. The dark band on the spire-whorls may reach the

anterior suture.

2. There may be a white band between it and the suture.

3. The band may be scalloped, behind only, or in front

also ; the posterior white bands may be interrupted by the
points of the scallops reaching the suture.

4. A second revolving broad band, generally lighter in

colour, usually occurs on the front of the body-whorl, and
may be quite separated from the first by a white band, or

united at intervals by the points of the scallops.

5. There may be numerous axial hair lines from the

band, back to the suture, and forward to the base.

6. There may be a single dark-brown band at the pos-

terior suture, fading out anteriorly, and there may be in

addition a double narrow line at the periphery. Middleton
(Miss Stow).

The maculated form :
—

This is the shell which was recorded in Adcock's Handlist

of Aquatic Moll, of South Australia, 1893, p. 5, No. 117, as

C. Tayloriana, Reeve, albomaculata, Angas ; but it was a mis-

identification, and is a variety nearly allied to C. vincta,

Tate.

1. It has a row of dark-brown blotches on the spire-

whorls, a second row just in front of the periphery on the
body-whorl, and a narrow infrasutural row of white spots.

Gulf St. Vincent, (?) depth, 1 dead: Edithburgh rocks,

many alive.

2. The second row of blotches may be absent. Gulf St.

Vincent, (?) depth, 1 alive, 7 dead: Edithburgh rocks, alive;:

Venus Bay, 1 ; Beachport beach, I.

3. There may be a white-and-brown peripheral spiral,

and the blotches may be broken up into short spiral splashes,.
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<or replaced by flames extending axially in a zigzag way which
may be composed of narrow lines, and so approach C'. dictua.

The blotches may tend to coalesce spirally, and so approximate
C. vineta, Tate.

This form was sent to me some time ago from North
Tasmania under the name of G. achatina, Sowerby, the type
locality of which is Swan River. (Columbella achatina,

nobis, Sowerby, Thes. Conch., vol. i., 1847, p. 132, sp. 61,

_pl. xxxix., fig. 126.) The figure is 1 85 mm., and appears to

be drawn of the natural size. An exactly similar shell I

nave from Rottnest Island, off Swan River. Reeve's figure,

No. 54, pi. xii., Conch. Icon., is, however, 23*5 mm. long,

and no measurement is given : so if drawn of natural size

"this can scarcely be identical.

Pyrene saccharata, Reeve.

Columbella saccharata. Reeve, Conch. Icon., 1859, pi. xxix.,
fig. 187. Type loealiti/—Van Diemen's Land; Pace, Proc. Mai.
Soc, London, 1892 vol. v., pp. 131 and 132.

Tryon, Man. Conch., 1883, vol. v., p. 125, makes it a
synonym of 0. semieonvtxa, Lamarck, and is followed by
Kobelt, Conch. Cab. (Ed. Kiister), 1897 (1892), Band iii.,

Abt. i.D, pp. 81 and 82, No. 60.'

Tate and May, Proc. Linn. Soc, New South Wales,
1901, vol. xxvi., part 3, p. 366, make it the specific name of

C. miltostoma, Tenison-Woods, and G. unisulcata, Kobelt,
giving Dr. Milligan's shells from Oyster Bay as the British

Museum types ; but Pace says these are not the types, but
"the Cuming Collection shells. Tate and May give a figure,

op. cit., pi. xxiv., fig. 19, of C. miltostoma as their C.
saccharata. The description of G. saccharata does not apply,

this has sulcations only over the base : in C. miltostoma they
are as shown in Tate and May's figure all over the body-whorl,
and especially just below the suture.

This shell is translucent and unicoloured, and may be
typically pinkish : but it may be amber coloured, yellowish,

or white.

It has been taken on the beach at MacDonnell Bay : in

12 fathoms off Porpoise Head, 2; in 16 fathoms off Tunk
Head,*l alive: in 17 fathoms Backstairs Passage, 9: in 20
fathoms off Newland Head, 1 alive ; in Gulf St. Vincent up
to 22 fathoms, 60 alive and dead ; in 40 fathoms off Beach-
port, 1 good, dead.

The following variations may be met with in shells with
the same translucence, sculpture, and shape, and link it to
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Pyrene nuheculata, Reeve, of which I think it is only a*

variety :
—

1. A whitish shell with an opaque white continuous
band encircling the body-whorl from the suture.

2. Or with a spiral of white dots encircling it.

3. A white-dotted peripheral spiral, and an infra-

sutural spiral of narrow elongate brown spots ; sometimes the
brown spots are faint or invisible, and there are opaque white
spots ; sometimes white-and-brown spots articulate ; some-
times the space between these spirals is dotted white.

4. A white-dotted peripheral spiral, and above this a
spiral of larger fewer brown blotches.

5. A white-dotted peripheral spiral, above this a spiral

of brown s£>ots, and another at the suture clouding into each
other between.

6. A white-spotted peripheral spiral with about twelve
wavy axial brown thin flames from suture to snout.

7. A distinct dark-brown hair line at the periphery, and"

showing immediately above the suture, or with this hair line

immediately above a white-dotted peripheral spiral, or with
broad light-brown distant axial flames to the suture above, or

with the peripheral hair line, and above this fine oblique^

Bictua lines up to the suture.

8. A peripheral spiral only of narrow elongate spots,

appearing just above the suture in the spire.

Pyrene legrandi, Tenison-Woods.

Columbella legrandi, Tenison-Woods, Proc. Roy. Soc, Tas-
mania, 1876 (1875), p. 152. Type locality—"King's Island, Tas-
mania." Tryon, Man. Conch., 1883, vol. v., p. 137, pi. li., fig. 49;
Kobelt, Conch. Cab. (Ed. Kiister), 1897 (1895), t>. 212 No. 237,,

pi. xxix., fig. 9; Tate and. May, Proc. Linn. Soc, New South
Wales, 1901, vol. xxvi., part 3, p. 367; May, Proc. Roy. Soc,
Tasmania, 1902, p. 110, fig. 5, in text; Gatliff and Gabriel, Proc.
Roy. Soc, Victoria, 1908, vol. xxi. (N.S.), part 1, p. 373, Vic-
torian coast (recorded op. cit., 1899, vol. xi., p. 203, as C. brun-
nea, Brazier).

The colouration is very variable. The shell may be

uniformly rose-pink, brown, or white. There may be a
dotted white sutural line, and a peripheral white spiral, con-

tinuous or interrupted. There may be white and amber-
coloured axial flames from the suture to a white peripheral

spiral band, or crowded opaque white axial narrow lines, or

narrow obliquely spiral Dictua-like lines, either brown or

opaque-white, or in an opaque white shell there may be a

spiral of distant fantastic amber blotches in the spire-whorls,

an amber continuous spiral above the suture, and a broad basal

amber band.



137

Dredged in 12 fathoms Backstairs Passage, 1 fresh, 1

dead; in 17 fathoms, 3 alive, 10 dead; in 20 fathoms, 4

fresh ; in 22 fathoms, 3 alive, 26 dead ; in 35 fathoms off St.

Francis Island, 4 immature; in 40 fathoms off Beachport,
6 dead; in 90 fathoms off Cape Jaffa, 3 dead; in 110 fathoms
off Beachport, 1 very poor; in 150 fathoms, 2 dead, perfect;

in 200 fathoms, 1 very poor. This seems to be a fairly deep-

water form for the genus.

Pyrene attenuata, Angas.

Columbella attenuata, Angas, Proc. Zool. Soc, London, 1871,
p. 14, plate 1., fig. 4. Type locality—"Port Jackson (Brazier)."
(Atilia), Tryon, Man. Conch., 1883, vol. v., p. 151, pi. liii.,

.fig. 18; Kobelt, Conch. Cab. (Ed. Krister), 1897 (1896), Band
iii., Abt. i., p. 220, No. 251, pi. xxx., fig. 6; Pritchard and
Gatliff, Proc. Roy. Soc, Victoria, 1899 (1898), vol. xi. (N.S.),
part 2, p. 203, Victorian coast; Tate and May, Proc. Linn. Soc,
New South Wales, 1901, vol. xxvi., part 3, p. 365, "Pirate's
Bay, Tasmania (May)"; Hedley, Memoirs Austr. Mus., 1903, vol.

iv., part 6, p. 377, 24 to 27 fathoms and 63 to 75 fathoms off

coast of New South Wales.

Terebra beddomei, Petterd, Jour, of Conch., 1884, vol. iv.,

p. 142, No. 28. Type locality—"Brown's River, Tasmania."

Dredged in 24 fathoms off Newland Head, 1 poor ; in

40 fathoms off Beachport, 2 poor; in 110 fathoms, 15 good
and 68 poor; in 150 fathoms, 37 dead; in 200 fathoms, 8

poor; in 130 fathoms off Cape Jaffa, 10 moderate, 60 poor.

This species does not appear to inhabit our shallow

waters, but to be fairly common in from 100 to 150 fathoms.

Pyrene angasi, Brazier.

Columbella interrupta, Angas (non Gaskoin), Proc. Zool.
Soc, London, 1865, p. 56, pi. ii., figs. 9 and 10. Type locality—
Yorke Peninsula, South Australia.

Columbella Angasi, Brazier, op. cit., 1871, p. 322; (Mtt-
rellaj, Tryon, Man. Conch., 1883, vol. v., p. 128, pi. xlix., fig. 11;
Adcock's Handlist Aquatic Moll., South Australia, 1893, p. 5,

No. 113; Kobelt, Conch. Cab. (Ed. Kiister), 1897 (1895), Band
iii., Abt. i., p. 210, No. 233, pi. xxix., fig. 4; Pritchard and Gat-
liff, Proc Roy. Soc, Victoria, 1899 (1898), vol. xi. (N.S.), part 2,

p. 201, Victorian coast; Tate and May, Proc. Linn. Soc, New
South Wales, 1901, vol. xxvi., part 3, p. 365, Tasmania; Hedley,
Memoirs Austr. Mus., 1903, vol. iv., part 6, p. 378, 54 to 59
fathoms off Wata Mooli, New South Wales.

Columbella minuta. Tenison-Woods (non Gould), Proc. Roy.
Soc, Tasmania, 1876 (1875), p. 152. Type locality—Swansea,
East coast of Tasmania.

Columbella (Mitrella) tenisoni, Tryon, Man. Conch., 1883,
vol. v., p., 128, pi. xlix., fig. 10, nom. mut. Kobelt, Conch. Cab.
(Ed. Kiister), 1897 (1895), Band iii., Abt. i., p. 210, No. 232;
Pritchard and Gatliff, Proc. Roy. Soc, Victoria, 1899 (1898), vol.

3i. (N.S.), part 2, p. 201, Victorian coast.
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This is a most variable little species, both in shape and'

ornament. From single specimens several species might be
created, but examination of a large number of individuals

combines them all into one.

The shell may be comparatively long in the spire and
narrow, or very short and broad ; the whorls may be sloping

and flat, or quite convex, and sometimes tumid beneath the

suture, and the outer lip may be straight, or curved, or

medially compressed. I have sought to separate a form
which might be distinguished as G. tenisoni, Tryon, but with-

out success, and have to coincide with Crosse that this species

(nom. mut. for C . minuta, Tenison-Woods) is a synonym of

C. angasi, Brazier. The colour markings have been studied

very elaborately, and are described somewhat exhaustively

below. I may say that the varying shapes may be found in

the different groups of colour ornament, hence the impossi-

bility of distinguishing two or more species.

The species show the following colour variations :
—

A. It has a white band round the middle of the body-
whorl, appearing partly above the sutures in the spire, with
bold white S-shaped marks, and a spotted white spiral over

the back of the canal, with brown crescents convex forwards
a little below the suture, and brown axial hair lines to the

base, interrupted by the peripheral white band.

B. There may be in addition a row of brown crescents

convex forwards above and below the peripheral white band
between the ends of the S-shaped marks. •

C. There may be infrasutural brown crescents and axial

brown hair lines to the base, uninterrupted by any peripheral

white band.
D. There may be an articulated opaque white spiral just

above the periphery, and another narrower a little below it;

the space between them being translucent white, and axial

brown hair lines from this to the suture above and the base
below.

E. From the back of the aperture the base of the body-
whorl is blackish-brown, abruptly lined above by the peri-

pheral white spiral, and traversed below by a white spiral

line just above the engraved spirals over the canal.

F. Shell white or brown or light-brown, with dark purple
tips, simply pencilled axially with brown hair lines.

A second series is found with quite a distinct type of

colouration, the hair lines being absent.

A. With axial brown or golden-brown narrow boomer-
ang-shaped flames convex forwards from the suture to the
periphery, and another from this over the base.
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B. The flames may be wavy, with several curves in their

total length

.

C. With the axial flames there may be a white spiral

band beneath the suture, a peripheral spiral of white spots,

and a white spiral just above the revtlving lirse over the

canal.

D. The flames may be absent and only the three white
spirals may remain.

E. Or the lower two only.

F. Or only that above the notch.

G. Or the shell may be wholly white and unornamented.
A third series consists of shells of a cinnamon-brown

tint, or bluish or purplish-white. It is squat in shape, with
convex-whorls slightly tumid below the suture, with a blackish-

purple apex.

A. The body-whorl is ornamented throughout with three

spiral rows of arrow-heads directed forwards, and formed of

dark-brown rather close- set lines; the three rows are separ-

ated along two narrow spiral lines, one just above the peri-

phery and the other from the back part of the aperture.

B. The arrow-head markings may be absent, the shell

being otherwise indistinguishable.

A fourth series has two broad pale-pink spirals on the

body-whorl ; sometimes the upper one is broken up into large

square blotches. The upper band is defined below by a
narrow spiral line of white spots; these may be narrow,
transversely elongate, placed obliquely, with the anterior end
slightly higher than the posterior, or club-shaped, with the
wider end in front ; sometimes from the narrow end of these

clubs directed downwards and backwards, a narrow long
white spot may extend downwards and forwards.

Taken on the beach all along the coast from Beachport
to St. Francis Island. Dredged in Gulf St. Vincent and
Spencer Gulf, many alive and dead ; in 40 fathoms off Beach-
port, 36, some alive ; 45 fathoms off Neptune Island, 1

poor; 55 fathoms off Cape Borda, 25 good, 2 poor; 90
fathoms off Cape Jaffa, 1 ; 110 fathoms off Beachport, 2 good,
37 poor ; 130 fathoms off Cape Jaffa, 15 very poor ; 150
fathoms off Beachport, 1 poor. This species extends out into

quite deep water.

Pyrene beachportensis, n. sp. PI xxix., figs. 8 and 9.

Shell small, solid, of five whorls, including a blunt pro-
toconch of two round smooth whorls ending abruptly. Suture
linear, distinct, ascending at the aperture. Spire-whorls con-
vex below the suture; the first two sloping towards the lower
suture j the third somewhat contracted. Body-whorl large
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convex, roundly contracted at the base, with a moderately
long pillar.

Aperture obliquely axially rhomboidal, with a distinct
gutter below the suture, outer lip swollen below the suture
corresponding with the gutter, then straight or slightly im-
pressed, anteriorly curved with a shallow infrasutural sinus
in its border. Inner lip distinct, complete. Columella
straight in upper half, and bent to the left in its lower.
Canal open and notched.

Sculpture, slightly rude axial growth lines ; eleven
spirals from the labium winding round the snout.

Ornament, amber coloured, with spiral of large opaque
white spots below the suture ; and beneath this a narrow
continuous white band, a second spiral of larger spots start-

ing from the back of the aperture. The area between the
continuous band and the front of this spiral row of spots

being translucent white. A dark spot on the apex.

Dim.—Length, 4 mm. ; of body-whorl, 2'2 mm. :

breadth, 1*8 mm.
Locality.—Type, 40 fathoms off Beachport, with 1 other;

110 fathoms off Beachport, 2 ; 150 fathoms off Beachport, 1.

Diagnosis.—It differs from P. atkinsoni, Tenison-Woods,
in its blunt apex : and from P. angasi, of Brazier, and P.

tenisoni, Tryon, in its swollen whorls and its large peri-

pheral row of white spots, and especially in the bend of the

canal.

Type in my collection.

Pyrene atkinsoni, Tenison-Woods.

Mangelia atkinsoni, Tenison-Woods, Proc. Roy. Soc., Tas-
mania, 1876 (1875), p. 141. Type locality—-"East coast of Tas-
mania."

Columbeila (Anachis) speciosa, Angas, Proc. Zool. Soc, Lon-
don, 1877, p. 35, pi. v., fig. 3. Type locality—"Port Jackson."
(Seminella), Tryon, Man. Conch., 1883, vol. v., p. 171, pi. lvii. r

fig 24; Kobelt, Conch. Cab. (Ed. Kiister), 1897 (1896), Band iii.,

Abt. i., p. 237, No. 281, pi. xxii., fig. 7; Adcock, Handlist Aquatic
Moll., South Australia, 1893, p. 5, No. 119.

Columbeila atkinsoni, Tenison-Woods, Pritchard and Gatliff,.

Proc. Roy. Soc, Victoria, 1899 (1898), vol. xi. (N.S.) part 2,

p. 204, Victorian coast; Tate and May, Proc. Linn. Soc, New
South Wales, 1901, vol. xxvi., part 3, p. 366.

Some examples are long and narrow, while others are

short and ventricose ; there may be quite valid axial ribs, or

none, especially in longer individuals.

There may be a spiral row of white spots immediately

below the suture. In some this may be present in the upper

whorls, while the later whorls show a continuous opaque white
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infrasutural spiral, with white prolongations from it on the
upper ends of the axial ribs, or even all along them. A
second spiral row of white spots may occur just above the
suture through all the spire-whorls and above the periphery
of the body-whorl, or it may disappear from the later spire-

whorls and be found below the periphery of the body-whorl.
The spots may be round, crescentic, or arrow-headed, directed

forward. A third spiral of opaque white spots may be pre-

sent just above the canal, which may also be white. There
are axial wavy fine brown hair lines from the infrasutural

white spiral to the canal, interrupted by the central and basal

white spirals. Sometimes in addition the shell has a well-

marked brown colour, and all the margin of the aperture
may have a shining dark-brown tint ; one variant has a
golden-brown spiral band a little below the infrasutural white
spiral as its only ornament.

It is taken on the beach at Murat Bay and St. Francis
Island in the west. It is dredged alive in 5 fathoms Gulf St.

Vincent, many ; 6 fathoms oft* St. Francis Island, several

;

15 to 20 fathoms Investigator Strait, 4 ; 35 fathoms off St.

Francis Island, several ; dead in 40 fathoms off Beachport,
10 moderate, immature ; 55 fathoms off Cape Borda, 62 good,

short form, 7 very poor, long form ; 62 fathoms off Cape
Borda, 4 very poor.

Pyrene dolicha, n. sp. PI. xxix., fig. 1.

Shell subulate of eight whorls, including a rather pointed
protoconch of two smooth scarcely convex turns. Spire-whorls
scarcely convex ; suture distinct, subcanaliculate ; body-whorl
long, cylindrical, base roundly contracted ; aperture narrowly
oblong-oval, angulate behind, widely open in front, notched;
outer lip straight, minutely swollen at the suture, scarcely

impressed at its centre, effuse anteriorly ; inner lip distinct,

thick, erect, thickened at the suture, where it roundly joins

the outer lip. Smooth, except for seven spiral lirge winding
from the inner lip round the snout. Ornament, an infra-

sutural row of axial opaque-white spots in the upper whorls,

and a brown tinting of the margin of the aperture,

Dim.—Length, 4'8 mm.; breadth, 1*4 mm.
Locality.—Gulf St. Vincent.

The type is unique ; its apex and general facies and
ornament are those of the smooth variety of P. atkinsorvi,

Tenison-Woods, but it is very much larger. It may be only

an extreme variant.

Type in my collection.
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Pyrene remoensis, Gatliff and Gabriel.

Columbella remoensis, Gatliff and Gabriel, Proc. Roy Soc
Victoria, 1910, vol. xxiii. (N.S.), part 1, p. 82, pi. xviii., figs 1
and 2. Type locality—Sun Remo, Western Port.

Dredged in Gulf St. Vincent, depth not recorded, 6 good,
38 dead ; in 40 fathoms off Beachport, 6 moderate ; in 55
fathoms off Cape Borda, 5 good, 5 poor; in 62 fathoms, 1

poor; in 110 fathoms off Beachport, 1 good, 5 poor; in 130
fathoms off Cape Jaffa, 2 poor; in 150 fathoms off Beach-
port, 1 poor.

To the author's description I may add that there is also
an infrasutural row of tiny tubercles, due to the splitting
of the row of large tubercles each into two. The ornament
in the living shell consists of two translucent spiral bands,
one on the spire-whorls between the large tubercles and the
suprasutural, and winding round the body-whorl to the centre
of the outer lip, it is edged above with a broken brown hair
line, and towards the lip becomes brown; the other winds
round the base and over the snout, where it is mottled and
streaked with brown.

Pyrene fenestrata, n. sp. PI. xxix., fig. 7.

Shell minute, of five whorls, including a blunt proto-
conch of one convex-whorl and a half, ending abruptly by a
scar. Spire-whorls shouldered in the upper third; above this

sloping, below this vertical. Body-whorl voluminous, shoul-

dered, subangulate at the periphery, concavely contracted at

the base. Aperture rhomboidal, contracted posteriorly ; canal

wide, deflected to the left; outer lip simple, thin; columella
straight, feebly bidentate. Sculpture, short plicate tubercles

from the suture to just beyond the shoulder, sixteen in the

body-whorl ; closely feebly spirally striate all over. There
is a spiral row of translucent crescentic areas convex forward,

just above the sutures, like windows, as though formed by
grinding away the opaque outer layer of the shell, eight

in the body-whorl, with the spiral striae showing like scratches

in the glass. There is a second series of them just below the

periphery, becoming a broad translucent band towards the

lip margin. Colour opaque-white, with a small obscure pale-

brown blotch in the lower half of the lower series of windows.

Dim,—Length, 3 4 mm. ; of the body-whorl, 2*4 mm.
;

breadth, 1*65 mm.
Locality.—Type, Venus Bay beach, 2 ; St. Francis

Island beach, 1.

Type in my collection.
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Pyrene jaffaensis, n. sp. PJ. xxix., figs. 5 and o*.

Shell cylindrically fusiform. Protoconch blunt, of one
whorl and a half, subconvex, smooth, ending abruptly by a
scar. Whorls four, subconvex. Sutures distinct, subcanali-

culate, very narrowly marginate, ascending near the aper-

ture. Body-whorl oval, somewhat compressed at the base.

Aperture oval, narrowed posteriorly : canal wide, notched

;

outer lip thin, simple, infrasuturally feebly excavate ; colum-
ella curved, obtuse-angled at the sinistrally directed canal.

Smooth, but for sublenticular minute axial and longi-

tudinal crowded scratches.

Dim.—Length, 5'9 mm. ; of body-whorl, 3'4 mm.
;

breadth, 2*2 mm.
Locality.—Type from 130 fathoms off Cape Jaffa, dead,

with 2 others; 40 fathoms off Beachport, 1 good; 110
fathoms, 4 poor ; 55 fathoms off Cape Borda, 1 moderate ;

62 fathoms, 2 poor ; Gulf St. Vincent, depth unrecorded, 1

alive, of a light-brown colour, protoconch darker.

Its generic location is questionable, but must be deter-

mined by future examination of the mollusc.

Type in my collection.

Pyrene plexa, Hedley.

Columbella plexa, Hedley, Proc. Linn. Soc, New South Wales,
1901, part 4, p. 702, fig. 25; (Pyrene), Verco, Trans. Roy. Soc,
South Australia, 1908, vol. xxxii., p. 343.

It has been taken by me also in 90 fathoms off Cape
Jaffa, 2 good; in 110 fathoms off Beachport, 3 good; and in

130 fathoms off Cape Jaffa, 8 good, 7 poor.

Pyrene calva, n. sp. PI. xxix., figs. 2 and 3.

Shell solid, of six whorls, including a protoconch of two
convex smooth whorls, ending abruptly. Spire-whorls con-
vex, sutures impressed. Body-whorl, base roundly con-

tracted; aperture narrowly oblong-oval, pinched anteriorly

into a notched canal with slightly reflected margin. Outer
lip with three denticles inside its posterior third, the largest

behind, and a small round shallow infrasutural sinus; inner
lip a thin glaze. Sculpture bold, two spirals in the first

spire-whorl, three in subsequent whorls, twelve in the body-
whorl ; their intersection with the axials, of which there are
sixteen to eighteen in the penultimate, are tuberculate, except
in the anterior four spirals on the snout, which are crossed

only by oblique striae.

Dim.—Length, 4'4 mm. : breadth, 1*7 mm.
Locality.—Type dredged in 55 fathoms north-west of

Cape Borda, with 57 others, in good condition ; in 6 fathoms
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off St. Francis Island, 1 poor; in 10 to 15 fathoms, 1 poor;
in 17 fathoms Backstairs Passage, 4 dead; in 22 fathoms,
6 fresh ; in Gulf St. Vincent, below 25 fathoms, 37 dead and
fresh ; in 40 fathoms off Beachport, 6 good ; in 45 fathoms
east of Neptunes, 1 poor; in 55 fathoms off Cape Borda,
58 good ; in 62 fathoms, 4 moderate ; in 90 fathoms
off Cape Jaffa, 13 moderate; in 104 fathoms, 35
miles south-west of Neptunes, 13 moderate; in 110 fathoms
off Beachport, 1 fresh, 4 moderate; in 130 fathoms off

Cape Jaffa, 1 good, 4 moderate ; in 200 fathoms off Beach-
port, 1 very poor.

Diagnosis.—It approaches P. gemmulifera, Hedley,
Proc. Linn. Soc, New South Wales, 1907, vol.

xxxii., part 3, p. 510, pi. xix., fig. 44,

but has a smooth protoconch ; any axial sculp-

ture on it, which is very rare, is only a faint striation near
the upper suture, and close to the abrupt ending of the proto-

conch, quite different from the ribbing of Hedley's species.

The spire-whorls are well rounded, and contain mostly three

spirals. It is a larger species. Gatliff and Gabriel have
recorded this shell for Victoria in Proc. Roy. Soc, Victoria,

1910, vol. xxiii. (N.S.), part 1, p. 89, as Columhella gem-
mulifera, Hedley, noting the differences as varietal, which I

regard as specific.

Variations.—When alive the shell is translucent shining

uniform light-amber colour, the protoconch rather darker,

or a broad whitish band may encircle the middle of the

whorls, fading out before reaching the aperture ; the proto-

conch may be purple
;

generally the shell is translucent or

opaque-white, probably from bleaching. Sculpture.—The
axials and spirals may be well marked, but the tuberculation

obsolete, giving a latticed pattern. There may be two spirals

in the first spire-whorl ; the back one may then split behind

into a third, which gradually enlarges, and this may in the

fourth whorl give off another one behind. There may rarely

be three spirals in the first spire-whorl, and four in the

second.

Type in my collection.

Pyrene cominellaeformis, Tate.

Columhella cominellceformis, Tate, Trans. Roy. Soc, South
Australia, 1892, vol. xv., p. 126, pi. 1., fig. 8. Type locality—

Fowler Bay to Victoria. Pritchard and Gatliff, Proc Roy. Soc,

Victoria, 1899 (1898), vol. xi. (N.S.), part 2, p. 204, "Western
Port"; Pace, Proc. Mai. Soc, London, 1902, vol. v., p. 68.

Dredged on Yatala Shoal 6 to 10 fathoms, 1 ; in 15

fathoms off Middleton, 1 dead; in 22 fathoms Backstairs

Passage, 1 alive, 1 dead.
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Truncaria australis, Angas.

Truncaria australis, Angas, Proc. Zool. Soc, London, 1877,
p. 172, pi. xxvi., fig. 5. Type locality—Port Jackson,
and Gatliff, Proc. Roy. Soc, Victoria, 1906,
part 2, p. 44, Victorian coast.

Dredged in 40 fathoms off Beachport, 2 good, 1 poor.

One of these is of bluish-pink tint.

Pritchard
vol. xviii. (N.S.),

EXPLANATION OF PLATES.

Plate XXIX.
1. Pyrene dolicha, Verco, n. sp.

2. ,, calva, Verco, n. sp.

3. ,, ,, ,, protoconch.
4. ,, axiaerata, Verco, n. sp.

5. ,, jaffaensis, Verco, n. sp., side vieAv.

6. ,, ,, ,, ventral view.
7. ,, fenestrata, Verco, n. sp.

8. ,, beachporten sis, Verco, n. sp., dorsal view.
9. ,, ,, ,, mouth.

Plate XXX.
1. Triphora novapostrema, Verco, n. sp.

2. ,, ,, ,, protoconch.
3. Turrilella circumligata, Verco, n. sp.
4. ,, ,, ,, protoconch.

mediolevis, Verco, n. s.p.

,, ,, protoconch.
neptunensis, Verco, n. sp.

medioangulata, Verco, n. var.

,, ,, protoconch.



146

Further Notes on Australian Coleoptera, with
Descriptions of new Genera and Species.

No. XL.

By the Rev. Canon Blackburn, B.A.

[Read October 4, 1910.]

LAMELLICORNES.

SERICOIDES.

Heteronyx (continued).

Group V.

Here commences the second of the two main divisions in

which I have distributed the Heteronyces. With the excep-

tion of a very small number of species, its members agree in

the outline of the head (viewed obliquely from behind), con-

sisting of three convex curves, the middle one being the out-

line of the labrum, the summit of which usually overtops the

level of the clypeus. In the aberrant species the outline of

the labrum appears truncate or lightly concave, which is also

the case with the aberrant species of the first main division.

In the aberrant species of the first division, however, the sum-
mit of the labrum does not overtop the level of the clypeus,

while in those of the second main division the reverse is the

case. This, no doubt, appears to be a trivial character,

but I find that its adoption distributes the species affected by
it much more naturally than they would be if all these aberrant

species were placed in either one of the main divisions. The
aberrant species of the first main division are much more
numerous than those of the second.

A character of considerable value for the distinguishing

of species in this Group and the remainder is to be found in

the degree of separation inter se of the three convexities that

form the "trilobed outline" of the front of the head. In some
species, the middle convexity (i.e., the labrum) from a certain

point of view is seen to be wholly free from the lateral con-

vexities, so that it springs from (on either side) the base of

a lateral convexity and the outline appears as trilobed in the

strict sense of the term. When that is the case I call the

trilobed outline "divided." In other species the outline does

not present that appearance from any point of view, but the

middle convexity appears as an arch springing on either side
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from slightly below the summit of the arch of a lateral con-

vexity, so that the outline is seen as a trisinuate curve rather

than as three separate and independent lobes. This character

(the "division" of the trilobed outline) is not one that can
be used with advantage to constitute primary or even second-

ary aggregates in a tabulation, owing to the numerous species

in which the outline might be considered intermediate between
the two forms; but in some instances where an already small

aggregate requires subdivision, and there happen to be no
species among them with the trilobed outline of intermediate
form, it is of value for tabulation. I find this character to

be remarkably constant and reliable within specific limits.

This Group contains fewer known species than any other,

only five being attributable to it (of which two are now
described as new). The two that I have placed at the begin-
ning are closely allied inter se, the others all isolated forms
resembling the rest and each other in little more than the
structural characters that assign them to the Group. The
following table differentiates the known species :

—
A. Middle lobe of trilobed outline of head

not or scarcely more than half each
lateral lobe.

B. Pronotum more closely punctulate capillatus, Macl.
BB. Pronotum less closely punctulate placidus, Blackb.

AA. Middle lobe of trilobed outline much
more than half each lateral lobe.

B. Elytra not set with long erect hairs zalotus, Blackb.
BB. Elytra set with long erect hairs

C. Elytra opaque, granulate, scarcely
visibly punctulate Lindi, Blackb.

CC. Elytra nitid, coarsely rugulosely
punctulate maculatus, Blackb.

II. placidus
y sp. nov. Modice elongatus, postice leviter dila-

tatus ; minus nitidus ; castaneus : supra pilis brevibus

adpressis et nonnullis erectis minus crebre vestitus ; clypeo

(hoc antice late leviter emarginato) fronteque crebre

rugulosis, planum fere continuum formantibus ; labro

clypei planum vix attingenti; capite antice (a tergo

oblique viso) tripliciter convexo, parte mediana quam
laterales fere duplo angustiori ; antennis 8-articulatis

;

prothorace quam longiori ut 19 ad 11 latiori, antice sat

angustato, supra subfortiter minus crebre punctulato
(puncturis circiter 17 in segmenti longitudine), lateribus

(superne visis) sat arcuatis, angulis anticis sat acutis sat

productis posticis (superne visis) sat rectis, basi bisinuata,

margine basali ad latera perspicue magis elevato ; elytris

subgranulatis crebre subtiliter squamose punctulatis

(trans elytron puncturis circiter 30) ;
pygidio sat crebre

nee profunde punctulato ; coxis posticis quam metaster-
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num sat brevioribus, quam segmentum ventrale 2 u,n sat

longioribus ; femoribus posticis sat dilatatis ; tibiis

anticis extus tridentatis ; tarsorum posticorum articulo

basali quam 2 US paullo breviori quam 3 US paullo longiori

;

unguiculis bifidis. Long., 5 1.; lat., 2J 1.

This species is very close to H. capillatus, Macl., and is

difficult to distinguish from it by characters suitable for

tabulation. The four specimens of it before me are notably
lighter in colour (perhaps variable), with the frons more
coarsely rugulose, the punctures of the pronotum larger and
less close (in capillatus there are about 22 in the length of the
segment), the pronotum less convex viewed from the side, the

hind coxae less closely punctulate, the hind femora consider-

ably more dilated.

North-West Australia ; Roebuck Bay.

H. zalotus, sp. nov. Elongatus, postice vix dilatatus ; minus
nitidus ; testaceus ; supra pilis perbrevibus adpressis et

nonnullis erectis sparsim vestitus ; clypeo crebre ruguloso,

antice late nonnihil emarginato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales vix angustiori)
;

fronte concinne minus crebre punctulata ; hac clypeoque
ut plana sat disparia visis ; antennis 8-articulatis

;
pro-

thorace quam longiori duplo latiori, antice sat angustato,

supra subtilius nee crebre punctulato (puncturis circiter

15 in segmenti longitudine) , lateribus (superne visis)

postice rotundato-dilatatis, angulis anticis minus acutis

modice productis posticis (superne visis) rotundatis, basi

haud sinuata, margine basali subtili ad latera haud
magis elevato ; elytris crebre subtilius punctulatis (trans

elytron puncturis circiter 27) ;
pygidio crebrius subtilius

nee profunde punctulato ; coxis posticis quam metasternum
paullo brevioribus, quam segmentum ventrale 2um sat

longioribus ; tarsorum posticorum articulo basali quam
2US sat breviori quam 3 US parum longiori ; unguiculis

bifidis. Maris segmento ventrali 5° in medio transversim
carinato. Long., 3J 1. ; lat., 1| 1.

An extremely isolated species of unusually narrow and
elongate form. The hind coxae, though not very much shorter

than the metasternum, leave a wide strip of the 1st ventral

segment exposed.

Western Australia; Swan River (Mr. Lea).

H. submetallicus, Blackb. When I described this species

I expressed some doubt as to its being really distinct from
H. Lindi, Blackb. Since that time I have seen several more
specimens of both forms, and find that the colour distinctions
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are not constant, and that the difference in the hind angles

of the prothorax is too slight to be rightly treated as specific.

The prothorax (and indeed the whole body) of submetallicus

is a trifle broader than that of Lindi, and to that perhaps is

due the slightly blunter appearance of the hind angles

when viewed from above. I am now satisfied that submetal-

licus is the female of Lindi.

Group VI.

The division of this Group into primary aggregates (A,

AA, and AAA) is very satisfactory. All the species in A
have hind coxae either fully as long as the 'metasternum, or

(if not quite so long) covering what I have called the 1st

ventral segment (it is really the 3rd, the basal two being very-

short and entirely concealed under the coxas), at least so

nearly that only its linear hind edging is visible. In AA the

hind coxae are in every instance notably shorter than the meta-
sternum. In all of them the portion of ventral segment ex-

posed beyond their hind margin is considerably more than the
mere linear hind edging. The species of AA have hind coxae

quite evidently (usually much) longer than the 2nd exposed
ventral segment, but two of them are near the border line

between AA and AAA, having the hind coxae so slightly

longer than the ventral segment in question that one has to

give more than a passing glance before being satisfied that its

place is in AA. Of these H. tridens, Blackb., differs notably
from all those that I have placed in AAA by the very much
coarser puncturation of its dorsal surface and the extremely
narrow middle lobe of the trilobed outline of its head ; and
H. nigellus, Er., in AAA would stand beside H. cawpestris,

from which it differs by the middle lobe of the trilobed outline

notably narrower, the antennae of dark colour, etc., etc.

The character that I have used chiefly for breaking up
the primary into secondary aggregates is that of the punctura-
tion of the dorsal surface. I am not altogether satisfied with
this character for the purpose, inasmuch as there are species

near the border line of all the aggregates formed by its use,

but I have not been able to discover any more genuinely struc-

tural distinction by which more than much smaller aggregates
of species could be formed, and in dealing with so large a
number of species as those contained in this Group, it is in-

convenient to make the secondary aggregates numerous. For-
tunately, however, the Heteronycts do not appear to be vari-

able within the limits of a species in respect of puncturation.
I have carefully compared—in respect of a good many species

—the puncturation of numerous individuals taken in com-
pany and under circumstances that allowed no doubt of specific
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identity, and have found it always the case that their punctura-
tion was practically identical. Females are apt to be punc-

tured a little more coarsely than males, which causes the punc-
tures to be a little closer to each other in the former
sex ; but if the punctures be counted there is scarcely any
variation in number. I think, therefore, that this character

is of practical value for forming secondary aggregates, although

I find it quite necessary to preface the tabulation with a note

on each aggregate of this nature calling attention to the

species which are near the border line. In the aggregate A
there are no species calling for remark in this respect, no
member of C approximating in puncturation to CC. In the

aggregate AA, under the heading CC, I have divided the

species into three sub-aggregates, according as the punctures
of the pronotum are (D) very numerous and close, 10 from
the front not nearly reaching the middle ; (DD) moderately
so, 20 or more in the whole length, 10 from the front reach-

ing the middle: and DDD decidedly sparse, 16 or less in the
whole length, 10 from the front reaching, well beyond the

middle. In D no species can rightly be deemed near the

border line. In DD the punctures of the pronotum are per-

haps a little close in II. maurulus, 10 from the front scarcely

reaching the middle of the segment, but in all the species

under D the punctures of the pronotum are very evidently

much closer still. In the aggregates founded on the elytra!

puncturation there are few, if any, species of doubtful posi-

tion. It will, however, be well to note that the position of

yilgarnensis in the aggregate having the elytral punctures
close perhaps calls for the remark that the elytral punctures of

that species are a little less close than in its companions, 12

from the suture reaching not far from the middle of the

elytron.

It is, perhaps, hardly necessary to remind the student

that some of the characters indicated in the descriptions

must not be relied upon as exactly correct for speci-

mens other than those on which the descriptions were
founded without its being borne in mind that not all the

types can be depended upon to be ordinary types of fresh

examples. Specimens taken, often by non-scientific collectors,

in remote parts of Australia frequently occupy a long time
in travel before reaching the describer, and when they reach

him may have suffered more or less from abrasion and other

casualties, so that by that time some characters—especially

the degree of hindward dilatation of the elytra, the density
of the vestiture, and the colour—may not be quite as they are
in a perfectly fresh specimen.
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I have made buD little reference to sexual characters in.

the descriptions of species of this and the following Groups.

The fact is that I have in almost all cases failed to discover

any well-marked sexual characters at all, and even the char-

acter of the less convexity of the ventral segments in the male
(which is, I think, fairly constant) is in many cases not very

apparent in specimens that are not fresh and well preserved.

For the sake of clearness I may, perhaps, say that in

descriptions of the basal edging of the pronotum the phrase
"ad latera magis elevatus" means that the edging becomes
more elevated at the ends of the basal margin than it is in

other parts of its length.

The number of names (including those mentioned below
as doubtful, and therefore excluded from the tabulation) of

Heteronyces attributable to this Group hitherto published is,.

I believe, 37. Of these I have been able to place 32 in my
tabulation. I now add 14 new species, bringing the number
of identifiable sj)ecies to 47 (one of which, however (H.
nigricans, Burm.), is excluded from the tabulation for the-

reason mentioned below).

The following table indicates distinctive characters of the
species known to me of this Group, below which will be found
notes on some of the previously-described species, and then
descriptions of new species :

—
A. Hind cox?e as long as metasternum, or

if scarcely so long at least all but
covering 1st ventral segment.

B. Joint 3 of antennae not or scarcely
shorter than joint 2.

C. Elytral punctures not very fine

and close (about 12 from suture
reach to or beyond middle).

D. Labrum (viewed from in front)
strongly concave longitudinally,
and not transverse fervidus, Blackb.

BD. Labrum (viewed from in front)
an almost equilateral triangle nasutus, Blackb..

DDD. Labrum (viewed from in

front) very strongly transverse.
E. Labrum (viewed from in

front) deeply sulcate longi-

tudinally apertus, Blackb.
EE. Labrum not as E.

F. Hind angles of prothorax
(viewed from above) strongly
defined comes, Blackb.

FF. Hind angles of prothorax
(viewed from above) quite
rounded off.

G. Middle lobe divided from
lateral lobes transversicollis, MacL

GG. Middle lobe not divided
from lateral lobes vicinus, Blackb.
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CC. Elytral punctures fine and close

(12 from suture not nearly reach-
ing middle)

BB. Joint 3 of antennae much shortei
than joint 2.

C. Middle lobe scarcely more than half

a lateral lobe
CC. Middle lobe much more than halt

a lateral lobe.

D. Hind angles of prothorax (viewed
from above) well defined, rect-
angular

DD. Hind angles of prothorax
(viewed from above) quite
rounded off.

E. Elytra non-striate outside sub-
sutural stria

EE. Each elytron with 5 or 6 quite
distinct striae

AA. Hind coxae notably shorter than meta-
sternum or (if less notably shorter)
leaving 1st ventral segment widely
exposed.

B. Middle of ventral segments opaque,
with close fine asperity

BB. Ventral segments not as B.
<l) C. Front face of labrum quite strongly

and closely rugulose, or even
granulate.

D. Elytral punctures not extremely
close (20 from suture reach at
least to middle).

E. Prothorax fully twice as wide
as long

EE. Prothorax distinctly less than
twice as wide as long.

F. Elytral punctures close (15
from suture not passing
middle).

G. Elytra transversely thick-
ened close to apex ; there-
fore abruptly declivous at
apex

GG. Elytra normal
FF. Elytral punctures not close

(15 from suture consider-
ably pass middle)

DD. Elytral punctures extremely
close (20 from suture not nearly
reaching middle)

CC. Front face of labrum not rugu-
lose, usually finely punctulate and
more or less nitid.

D. Punctures of pronotum close (10
from front not very nearly
reaching middle).

intrusus, Blackb.

granulifer, Blackb.

normalis, Blackb.

brevicornis, Blackb.

pygmaeus, Blackb.

anceps, Blackb.

piger, Blackb.

[Blackb.
consanguineus,
raucinasus, Blackb.

glabratus, Er.

mulwalensis, Blackb.

(l) H. glabratus. Er., is somewhat intermediate in respect of

this character.
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E. Elytral punctures close (12

from suture do not reach
middle).

F. Elytral punctures extremely
close (20 from suture not
reaching middle).

G. Joints 2 and 3 of antenna?
of about equal length.

H. Joint 4 of antennae
strongly triangular,
transverse

HH. Joint 4 of antennae
scarcely triangular, not
transverse

GG. Joint 3 of antenna? veryj
much shorter than 2

FF. Elytral punctures less close

(20 from suture pass middle
strongly)

.

G. Joint 4 of antenna? strongly
transverse

GG. Joint 4 of antenna? not
or scarcely transverse.

H. Clypeus and frons on an
almost even plane

HH. Planes of clypeus and
frons very different ...

EE. Elytral punctures not close

(12 from suture reach middle)
(2) DD. Punctures of pronotum not

close (about 10 from front reach
or pass middle).

E. Trilobed outline sharply divid-
ed, its middle lobe less than
half a lateral lobe.

F. Club of antenna? testaceous.
G. Elytra strongly rugulose,

in strong contrast to pro-
notum

GG. Elytra not as G.
H. Hind coxa? considerably

longer than 2nd ventral
segment.

I. Marginal edging ot

clypeus interrupted
in middle.

J. Joint 2 of antenna?
short globular, not
longer than 3

J J. Joint 2 of antenna?
not globular, dis-

tinctly longer than
3 ... ...

II. Marginal edging of
clypeus continuous ...

HH. Hind coxa? very little

longer than 2nd ventral
segment

marcidus, BJackb.

proprius, Blackb.

punctipennis, Blackb.

constats, Blackb.

yilgarnensis, Blackb.

validus, Blackb.

crinitus, Blackb.

Sloanci, Blackb.

pinguis, Blackb.

agricola, Blackb.

auricomus, Blackb,

tridens, Blackb.

(2) In H . maurulus a trifle closer.
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FF. Club of antennse dark
EE. Middle lobe of trilobed out-

line more than half a lateral
lobe.

F. Elytral punctures close (12
from suture not nearly
reaching middle).

G. Sides of clypeus project
laterally well beyond the
eyes.

H. Pronotum viewed ob-
liquely from side has no
trace of a basal angle.

T. Punctures of elytra
small, scarcely larger
than in H. jubatus ...

II. Punctures of elytra
notably larger

HH. Hind angles of pro-
thorax (viewed ob-
liquely from side) at
least quite perceptible

I. Labium (viewed from
in front) has a well-

defined erect front
face distinct from
the lower plane

II. Labrum scarcely hav-
ing an erect front
face distinct from
lower plane

GG. Sides of clypeus do not
project laterally beyond
the eyes

FF. Elytral punctures not close

(12 from suture reach or
pass the middle)

.

G. Punctures of pronotum
not sparse (about 20 in

length of segment)
GG. Punctures of pronotum

very sparse (15 or less in
length of segment).

H. Basal edging of pro-
notum not or scarcely
more raised at ends

;

hind angles quite
rounded off.

I. Apical half at least

of elytra conspicu-
ously granulate.

J. Punctures of elytra
very large and
coarse

JJ. Punctures of elytra
notably smaller and
less coarse

II. Elytra not or scarce-
ly granulate

nigellus, Er.(l)

Cunnamulke, Blackb.

decorus, Blackb.

granulatus, Blackb.

maurulus, Blackb.

cygneus, Blackb.

dubius. Blackb.

crassus, Blackb.

Augustce, Blackb.

electus, Blackb.
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HH. Basal edging of pro-
notum notably raised
at ends ; hind angles
well marked

AAA. Hind coxa? not longer than 2nd
visible ventral segment.

B. Frons not perpendicularly declivous
in front.

C. Pronotum closely punctulate (20
or more punctures in length of

segment).
D. Clypeus and frons on an even

continuous pi me
DD. Planes of clypeus and frons

very different, latter very con-
vex

OC. Pronotum sparsely punctulate;
15 or 16 punctures down middle
line.

D. Frons quite strongly (somewhat
coarsely) rugulose

DD. Frons smoothly, finely, and
not closely punctulate

E. Basal edging of pronotum well
defined

EE. Basal edging of pronotum
extremely fine (scarcely dis-

tinct)
BB. Frons perpendicularly declivous at

the clypeal suture

fraserensis, Blackb.

austrinus, Blackb.

lateritius, Blackb.

campestris, Blackb.

debilis, Blackb.

jejunus, Blackb.

dentipes, Blackb.

II . raucinasus, Blackb. I believe that there are before me
two distinct species extremely close to raucinasus and to each
other, but as I have more than a single specimen of only one
of the three, it seems better to regard them for the present as

possibly varieties. The type is from South Australia, and
has non-granulate elytra, with puncturation finer and notably
less squamose than the other two. Of the others, one is from
South Australia, and is fairly plentiful ; besides the different

elytral sculpture already noted its prothorax is quite evidently

more transverse and less narrowed in front. The third is

from the Dividing Range in Victoria, and is a little smaller
than the last mentioned, with its prothorax even more nar-
rowed in front than that of raucinasus.

II. constans, Blackb. This South Australian species is

very close to II. yilgarne.nsis, from Western Australia. The
puncturation of the dorsal surface is quite distinctly closer,

especially about the apical region of the elytra; but the best
distinction that I have observed is that noted in the tabu-
lation.

H . nigellus, Er. (?). I have already pointed out and
discussed the difficulty of identifying this species (Proc. Linn.
Soc, N.S.W., 1889, p. 157). I am not able to throw any
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fresh light upon the subject. The elytra vary in colour from
black to rufous in the species which I take to be nigettus.

II. At/f/ii«tct, Blackb. This species forms with crassus,

Blackb., and electus, Blackb., a trio of. species not very easy

to distinguish by characters that lend themselves to tabula-

tion. The coarse, sparse puncturation of the elytra of crassus

(only about 18 punctures across an elytron) is. however, very

distinctive. Of the other two, electus is evidently the nar-

rower and less robust, is invariably (so far as I have seen)

very much lighter in colour, with prothorax less narrowed in

front and less rounded on the sides, and with elytra non-
granulate or with at most an accidental two or three granules,

the granules of Augusta, being plentiful and distributed over

the whole surface of the elytra.

77. nigricans, Burrn. There is a specimen in the Macleay
Museum at Sydney bearing this name. I examined it when
I was writing my former Revision of Heteronyx, and thought
it correctly identified. When I visited the Macleay Museum
with a view to the preparation of this present memoir, I acci-

dentally omitted to re-examine the said specimen, and as my
description of it in my former Revision does not mention all

the details needed to be known before the species can be placed

in the tabulation of this present memoir, I am obliged to pass

it by for the present, and must content mvself with referring

to Proc. Linn. Soc, N.S.W., 1889, pp. 142 ""and 151, for infor-

mation concerning it. It should be noted that in my former
Revision (loc. cit.j I accidentally called this species nigricans,

"Er.," in error.

H. obscurus, Le Guill. I have not seen the original

description under this name. Burmeister states that the

species is identical with H . nigettus, Er. The name and habi-

tat taken together are suggestive of the statement being
probably correct. The name, however, cannot stand, H.
obscurus, Hombr. et Jacq. (Blanch.), having precedence of

date.

H . spadiceus, Burm. It is probable that this is a mem-
ber of Group VI. It is from the Swan River, and is described

as entirely glabrous (uberall haarfrei). I conjecture that

the description was founded on a badly-abraded insect. The
structure of the claws is not mentioned.

II . unicoldr, Blanch. This species also probably apper-

tains to Group VI. The want of information concerning the

claws renders it possible (as in the case of the preceding

species) that it is a member of Group V. It could \>e iden-

tified only by comparison with the type, or by means of a

specimen from Tasmania agreeing with the description.
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H. apertus, sp. now Modice elongatus, postice leviter dila-

tatus ; modice nitidus ; ferrugineus ; supra pilis minus
elongatis erectis minus crebre vestitus ; clypeo crebre rugu-

loso, antice late subtruncato ; labro longitudinaliter pro-

funde late sulcato, clypei planum superanti • capite antice

(a tergo oblique viso) tripliciter convexo (parte mediana
quam laterales paullo angustiori) ; fronte sat grosse vix

crebre punctulata ; hac clypeoque ut plana manifeste dis-

paria visis ; antennis 8-articulatis, articulo 3° quam 2 US

sublongiori
;
prothorace quam longiori ut 9 ad 5 latiori,

antice leviter angustato, supra sat fortiter nee crebre

punctulato (puncturis circiter 13 in segmenti longitudine),

lateribus (superne visis) modice arcuatis, angulis anticis

sat acutis sat productis posticis (superne visis) obtusis

bene definitis, basi leviter bisinuata, margine basali latera

versus magis elevato ; elytris granulatis, squamose sat

sparsim nee subtiliter nee profunde punctulatis (trans

elytron puncturis circiter 20) ;
pygidio crebrius minus for-

titer punctulato ; coxis posticis quam metasternum vix

brevioribus ; tarsorum posticorum articulo basali quam 2 US

fere triplo, quam 3 US sat multo, breviori ; unguiculis

appendiculatis. Long., 4f 1. ; lat., 2f 1.

The peculiar form of the labrum, as well as the great

elongation of the second joint of the hind tarsi, renders this

species easy of identification.

Western Australia; Perth, etc.

H. comes, sp. nov. Minus elongatus, postice sat dilatatus ; sat

nitidus ; niger, antennis (harum flabello testaceo) pedi-

busque nonnihil rufescentibus ; supra pilis brevibus
pallidis adpressis sparsim vestitus ; clypeo (hoc antice

subtruncato) fronteque planum sat continuum praeben-
tibus, fortiter sat ^equaliter rugulosis ; labro clypei

planum superanti ; capite antice (a tergo oblique viso)

tripliciter convexo (parte mediana quam laterales sat

multo angustiori) ; antennis 8-articulatis, articulo 3°

quam 2 US vix breviori
;

prothorace quam longiori ut 8
ad 5 latiori, antice minus angustato, supra sat fortiter

vix crebre punctulato (puncturis circiter 19 in segmenti
longitudine), lateribus (superne visis) leviter arcuatis,
angulis anticis subacutis modice productis posticis

(superne visis) rectis, basi leviter bisinuata, margine
basali sat aequali ; elytris subrugulose subgrosse sparsius
punctulatis (trans elytron puncturis circiter 17) ;

pygidio
fere ut pronotum punctulato ; coxis posticis quam meta-
sternum nonnihil brevioribus sed segmentum primum
visibilem fere totum tegentibus; tarsorum posticorum
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articulo basali quam 2 ,IS multo, quam 3 US paullo,.

breviori ; unguiculis appendiculatis. Long., 4 1. : lat.,.

2 1.

In some respects not unlike the species that I have regard-

ed as being //. nigricans, Burm., but readily distinguishable

from it by, inter alia, its longer hind coxae and the much larger

and less close punctures of its elytra. Each elytron has faint

indications of two longitudinal costae.

Western Australia ; Albany.

II. vicinus, sp. nov. Minus elongatus, postice sat dilatatus;

sat nitidus ; fuscus, antennarum nabello testaceo ; supra
pilis pallidis minus brevibus erectis minus crebre vestitus ;.

clypeo antice subtruncato, fortiter minus crebre ruguloso
;

labro clypei planum superanti: capite antice (a tergo

oblique viso) tripliciter convexo (parte mediana promin-
enti quam laterales sat angustiori) : fronte convexa sat

grosse sat crebre punctulata : hac clypeoque ut plana
disparia visis : antennis 8-articulatis, articulo 3° quam
2 US vix breviori

;
prothorace quam longiori duplo latiori,

antice vix angustato, supra sat grosse minus sparsim
punctulato (puncturis circiter 11 in segmenti longi-

tudine), lateribus (superne visis) sat arcuatis, angulis

anticis obtusis vix productis posticis (superne visis)

rotundatis, basi haud sinuata, margine basali sat aequali

;

elytris minute granulatis, subrugulose sat grosse nee
crebre punctulatis (trans elytron puncturis circiter 16);
pygidio sparsius nee subtiliter punctulato ; coxis posticis

metasterno longitudine sat aequalibus ; tarsorum posti-

corum articulo basali quam 20S paullo breviori, quam 3 US

sublongiori ; unguiculis appendiculatis, parte basali ad
apicem spiniformi. Long., 2f 1. ; lat., If 1.

This very small species has much the appearance to a
casual glance of a dwarf H. tranzversicollis. Macl., but differs

from it also by, inter alia, the very much wider and more
prominent middle lobe (labrum) of the trilobed outline of its

head (in transversicollis not more than half a lateral lobe)

and the closer puncturation of its elytra.

South Australia; near Adelaide (Mr. Griffith).

//. intrusus, sp. nov. Minus elongatus, postice sat dilatatus;

minus nitidus : ferrugineus : supra pilis brevibus ad-

pressis sat crebre vestitus : clypeo fortiter ruguloso,

antice subtruncato : labro clypei planum superanti ;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales sat angustiori) ; fronte

fortiter rugulose sat crebre punctulata; hac clypeoque
ut plana paullo disparia visis ; antennis 8-articulatis,
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articulo 3° quam 2 US vix breviori ;
prothorace quam

longiori ut 7 ad 4 latiori, antice parum angustato, supra

minus fortiter subcrebre punctulato (puncturis circiter

16 in segmenti longitudine), lateribus (superne visis) sat

arcuatis, angulis anticis sat acutis minus productis pos-

ticis (superne visis) rectis, basi sat fortiter bisinuata,

margine basali ad latera magis elevato ; elytris crebre

subtilius punctulatis (trans elytron puncturis circiter 30) ;

pygidio sat fortiter sparsius punctulato, longitudinaliter

in parte antica leviter carinato ; coxis posticis quam
metasternum vix brevioribus ; tarsorum posticorum

articulo basali quam- 2 ,,s duplo, quam 3 US sat multo,

breviori: unguiculis appendicuiatis. Long., 3f 1.
)

lat,, If 1.

Very easily distinguishable from all the species to which
it is structurally a close ally by the much finer and close

puncturation of its elytra. The trilobed outline of the head
is divided, but not strongly ; the middle lobe has about two-

thirds the span of a lateral lobe.

Western Australia; Perth (Mr. Lea).

H. pygmtzus, sp. nov. Minus elongatus, postice parum dila-

tatus ; minus nitidus ; rufescens, elytris pallidioribus ; supra
pilis sat brevibus adpressis sat crebre vestitus ; clypeo sat

crebre sat grosse ruguloso, antice subtruncato ; labro

clypei planum supera.nti ; capite antice (a tergo oblique
viso) tripliciter convexo (parte mediana quam laterales

parum angustiori) ; fronte subrugulose sat fortiter sat

crebre punctulata ; hac clypeoque ut plana paullo disparia

visis: antennis 8-articulatis brevissimis, articulo 3°

quam 2 US multo breviori; prothorace quam longiori ut 12

ad 7 latiori, antice minus angustato, supra subtiliter sat

crebre punctulato (puncturis circiter 19 in segmenti longi-

tudine), lateribus (superne visis) fortiter rotundatis pone
medium manifeste dilatatis, angulis • anticis obtusis vix
productis posticis (superne visis) obtuse rotundatis, basi

haud sinuata, margine basali subtili sequali : elytris

manifeste substriatis, crebre subtiliter punctulatis (trans
elytron puncturis circiter 30) ; p}

Tgidio subtilius minus
crebre punctulato ; coxis posticis quam metasternum hand
brevioribus ; tarsorum posticorum articulo basali quam 2 u s

vix breviori, quam 3US paullo longiori ; unguiculis
appendicuiatis. Long., 2^ 1.; lat., 1J 1.

This very small species is closely allied to 11. brevicomis,
Blackb., from which, however, it is easily distinguishable by,
inter alia, its elytra very evidently substriate. The trilobed
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outline of the head is divided, but not very conspicuously, the

middle lobe prominent and nearly as wide as a lateral lobe.

Western Australia; Yilgarn (Mr. French).

H. proprius, sp. nov. Modice elongatus, postice parum dila-

tatus ; minus nitidus ; ferrugineus ; supra pilis brevibus

adpressis sat crebre vestitus ; clypeo sat crebre ruguloso,

antice leviter emarginato ; labro clypei planum superanti

;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales sat angustiori) ; fronte for-

titer sat crebre vix rugulose punctulata; hac clypeoque

ut plana sat disparia visis ; antennis 8-articulatis,

articulo 3° quam 2 US et quam 4US paullo breviori; pro-

thorace quam longiori ut 9 ad 5 latiori, antice sat angus-
tato, supra crebre subtilius punctulato (puncturis circiter

25 in segmenti longitudine), lateribus (superne visis)

modice arcuatis, angulis anticis minus acutis minus pro-

ductis posticis (superne visis) rotundato-obtusis, basi

leviter bisinuata, margine basali latera versus magis
elevato ; elytris crebre subtilius punctulatis (trans elytron

puncturis circiter 32), minute plus minusve crebre granu-
latis

;
pygidio sat crebre minus subtiliter punctulato

;

coxis posticis quam metasternum sat brevioribus quam
segmentum ventrale 2um sat longioribus ; tarsorum posti-

corum articulo basali quam 2 US sat multo quam 3 US paullo
vel vix breviori; unguiculis appendiculatis. Long., 4f 1.

;

lat., 2 3
1. (vix.).

Among the species of this Group with hind coxae of inter-

mediate length, the front face of the labrum nitid and finely

punctulate, and the pronotum and elytra closely punctulate,

this species is easily distinguishable by the antennal characters

indicated in the tabulation. The fourth joint of the antennae

longer than the third is an unusual character. The trilobed

outline of the head is feebly developed and not divided, the

middle lobe about two-thirds of a lateral lobe.

Western Australia; Perth, etc. (Mr. Lea).

H. validus, sp. nov. Minus elongatus, postice sat dilatatus

;

sat nitidus; obscure ferrugineus, antennis dilutioribus

;

supra pilis brevibus adpressis minus crebre vestitus;

clypeo crebre minus fortiter ruguloso, antice late emar-
ginato : labro clypei planum superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales multo angustiori) ; fronte crebre rugulose

sat fortiter punctulata ; hac clypeoque ut plana valde
disparia visis ; antennis 8-articulatis, articulo 3° quam
2 US vix breviori

;
prothorace quam longiori ut 9 ad 5

latiori, antice sat angustato, supra crebre minus fortiter
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punctulato (puncturis circiter 24 in segmenti longitudine),

lateribus (superne visis) sat arcuatis, angulis anticis sat

acut is minus productis posticis (superne visis) obtusis,

basi nonnihil bisinuata, margine basali latera versus magis
elevato : elytris sat crebre minus fortiter punctulatis

(trans elytron puncturis circiter 30) ; pygidio longitud-

inaliter subcarinato, sat crebre subtilius leviter puctu-

lato ; coxis posticis quam metasternum sat brevioribus

quam segmentum ventrale 2 um sat longioribus ; tarsorum
posticorum articulo basali quam 2" s sat multo breviori

quam 3 IIS sublongiori : unguiculis appendiculatis. Long.,

if i. ; lat., H 1.

Rather near to //. yilgamensis, Blackb., but, inter alia,

notably smaller, with the head very different, elytral sculpture

smoother, basal joint of hind tarsi shorter in proportion

to second joint. The trilobed outline of the head is well

defined, divided : the middle lobe not more projecting than
the lateral lobes, and scarcely larger than half a lateral lobe.

Victoria (Mr. Griffith).

H. crinitvs, sp. now Modice elongatus, postice parum dila-

tatus : modice nitidus ; niger, antennis pedibusque pieeis

;

supra, capillis elongatis fulvis erectis sat crebre vestitus

;

clypeo (hoc antice leviter emarginato) fronteque confertim

subtilius rugulosis, ut plana sat disparia visis ; labro

clypei planum superanti ; capite antice (a tergo oblique

viso) tripliciter convexo (parte mediana quam laterales

sat multo angustiori) ; antennis 8-articulatis, articulo 3°

quam 2 US sat multo breviori ; prothorace quam longiori ut
5 ad 3 latiori, antice minus angustato, supra crebre minus
fortiter punctulato (puncturis circiter 24 in segmenti
longitudine), lateribus (superne visis) modice arcuatis,

angulis anticis minus a cutis minus productis
posticis (superne visis) obtuse rectis, basi leviter bisinuata,

margine basali sat aequali ; elytris obsolete substriatis, sat

fortiter minus crebre nonnihil rugulose punctulatis (trans
elytron puncturis circiter 20) : pygidio crebre minus for-

titer punctulato ; coxis posticis quam metasternum sat
brevioribus, quam segmentum ventrale 2 um sat longior-
ibus ; tarsorum posticorum articulo basali quam 2HS sat

nmlto oreviori, 3° sat sequali ; unguiculis appendiculatis.
Long.. 41 1. ; lat., 24- 1.

Easily distinguishable from all near allies by colour and
vestiture. The puncturation of the pronotum much finer and
closer than of the elytra also furnishes a conspicuous character*

Tasmania; Mount Wellington (Mr. Griffith).
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H. agricola, sp. nov. Minus elongatus, postice leviter dila-

tatus; sat nitidus; obscure ferruginous; supra pilis

brevibus adpressis minus crebre vestitus; clypeo (hoc
antice emarginato) fronteque crebre minus fortiter rugu-
losis, ut plana manifeste disparia visis ; labro clypei

planum superanti ; capite antice (a tergo oblique viso)

tripliciter convexo (parte mediana quam lateralium
dimidium angustiori) ; antennis 8-articulatis, articulo 3°

quam 2 US parum breviori; prothorace quam longiori ut 11

ad 6 latiori, antice sat angustata, supra minus crebre

minus fortiter punctulato (puncturis circiter 20 in seg-

menti longitudine), lateribus (superne visis) leviter arcu-

atis, angulis anticis sat acutis sat productis posticis

(superne visis) subrectis, basi bisinuata, margine
basali ad latera paullo magis elevato ; elytris

minus crebre vix fortiter plus minusve squamose
punctulatis (trans elytron puncturis circiter 25) ;

pygidio

crebrius subtiliter punctulato, longitudinaliter nonnihil
subcarinato ; coxis posticis quam metasternum sat brevior-

ibus quam segmentum ventrale 2um sat longioribus ; tar-

sorum posticorum articulo basali quam 2 US sat breviori, 3°

sat aequali; unguiculis appendiculatis. Long., 5^-6 1.
;

lat., 2f-3 1.

The form of the trilobed outline of the head renders this

species very easy to distinguish from almost all to which it

bears any notable general resemblance. It is nearest to H.
pinguis, Blackb., which has a similar trilobpd outline of the

head and a similar clypeus ; but pinguis differs from it by
numerous characters, especially the antennal structure (which

seems to furnish the most convenient character for

tabulation), the head notably smaller in proportion

to the prothorax, colour much darker, form notably

more depressed with more hindward dilatation, elytral

puncturation not at all of the squamose type, clypeus

and frons notably less near to forming an even plane.

Compared with H. agricola, Blackb., II. auricomus, Blackb.,

is much smaller, its colour much lighter, its clypeus with a

continuous raised edging across the front, etc. The trilobed

outline of the head in agricola is fairly strongly denned,

though notably less so than in II. Sloanei, Blackb., and is

divided, with the middle lobe slightly less than half a lateral

lobe. Sloanei is easily distinguished from agricola by its

strongly rugulose elytra, etc.

New South Wales; Emu Plains (Mr. Sloane).

H. Cunnamullce, sp. nov. Modice elongatus, postice nonnihil

dilatatus; sat nitidus; ferrugineus; supra pilis brevibus

adpressis minus crebre vestitus ; clypeo crebre minus
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fortiter ruguloso, antice leviter emarginato ; labro clypei

planum superanti ; capite antice (a tergo oblique viso) tri-

pliciter convexo (parte mediana quam lateralium dim-

idium paullo latiori) ; fronte crebre fortius ruguloso-

punctulata ; hac clypeoque ut plana sat disparia visis

;

antennis 8-articulatis, articulo 3° quam 2 US sat breviori;

prothorace quam longiori ut 20 ad 11 latiori, antice sat

fortiter angustato, fortius minus crebre punctulato (punc-

turis circiter 18 in segmenti longitudine), lateribus

(superne visis) sat arcuatis pone medium nonnihil dilatato-

rotundatis, angulis anticis sat acutis minus productis

posticis (superne visis) rotundato-obtusis, basi leviter

bisinuata, margine basali sat aequali ; elytris crebre minus
fortiter sat squamose punctulatis (trans elytron puncturis

circiter 30), pygidio minus fortiter sat crebre punctulato;

coxis posticis quam metasternum sat brevioribus quam
segmentum ventrale 2um sat longioribus ; tarsorum posti-

corum articulo basali quam 2 US sat breviori, 3° sat

aequali ; unguiculis appendiculatis. Long., 5 1. ; lat.,

Although the hind angles of the prothorax when viewed
from directly above the segment appear (owing to the con-

vexity of the segment concealing the true margin) to be not
quite rounded off, yet when looked at a little from the side

obliquely (so that the true margin is seen) they cease to be
traceable, and are an even curve with no definite place of

meeting of the base and lateral margin. That is not the
case with any other of the near allies of this species except
decorus, Blackb., which, however, is a larger, broader, and
more robust insect, with the punctures of the elytra notably
larger. The trilobed outline of the head of this species is

well developed and divided (but not very strongly), the middle
lobe about two-thirds of a lateral lobe.

Queensland; Cunnamulla (Mr. Lea).

H. granulatus, sp. nov. Minus elongatus, postice modice
dilatatus; sat nitidus; obscure ferrugineus; supra pilis

brevibus adpressis sat sparsim vestitus ; clypeo (hoc antice
subtruncato) fronteque crebre sat fortiter rugulosis ; labro
clypei planum superanti ; capite antice (a tergo oblique
viso) tripliciter convexo (parte mediana quam laterales

sat angustiori) ; antennis 8-articulatis, articulo 3° quam
2 US paullo breviori; prothorace quam longiori ut 14 ad 8
latiori, antice modice angustato, supra fortius minus
crebre punctulato (puncturis circiter 20 in segmenti longi-
tudine), lateribus (superne visis) leviter arcuatis, angulis
anticis sat acutis modice productis posticis (superne visis)

p2
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sat acute rectis, basi sat fortiter bisinuata, margine- basali

ad latera gumma paullo magis elevato : elytris crebre

minus fortiter squamose punctulatis (trans elytron punc-
turis circiter 30), granulis minutis nitidis permultis in-

struetis ; pygidio longitudinaliter subcarinato crebre

subtilius punctulato ; coxis posticis quam metasternum sat

brevioribus quam segmentum ventrale 2" m sat longioribus :

tarsorum posticorum articulo basali quam 2 IU> paullo

breviori, 3 U subaequali : unguiculis appendiculatis. Long.,

4f I; lat.,2 fVl-
Resembles (' unnamulhe, Elackb., in general appearance,

but can be readily distinguished from it by the difference in

the form of the prothorax (already discussed under Cunna-
muUcp). The trilobed outline of the head is feebly developed,

scarcely divided : the middle lobe about two-thirds of a lateral

lobe. The puncturation of the el}Ttra becomes very fine and
close near the apex.

New South Wales : Sydney, Galston, Blue Mountains.

H . maundus, sp. nov. Modice elongatus, postice vix dila-

tatus ; minus nitidus ; niger, elytris piceis, palpis antennis

tarsisque rufescentibus ; supra pilis brevibus adpressis

vestitus ; clypeo crebre ruguloso, antice emarginato ; labro

clypei planum superanti, toto longitudinaliter concavo

;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales paullo angustiori) ; fronte

crebre fortiter ruguloso-punctulata ; hac clypeoque ut

plana minus disparia visis ; antennis 8-articulatis, articulo

3° quam 2 US parum breviori : prothorace quam longiori

ut 9 ad 5 latiori, antice sat angustato, minus fortiter vix

crebre punctulato (puncturis circiter 21 in segmenti
longitudine), lateribus (superne visis) modice arcuatis,

angulis anticis minus acutis minus product-is posticis

(superne visis) rectis nonnihil retrorsum productis, basi

bisinuata, margine basali sat aequali ; elytris nonnihil sub-

striatis, crebre subtilius aspere punctulatis (trans elytron

puncturis circiter 30) : pygidio sparsius subtilius punctu-
lato ; coxis posticis quam metasternum sat brevioribus

quam segmentum ventrale 2um sat longioribus ; tarsorum
posticorum articulo basali quam 2" s sat breviori quam 3"s

sat longiori; unguiculis appendiculatis. Long., 4 1.:

lat., 2 1.

A very distinctive character of this species is found in the

shape of the labrum, which does not appear to have an erect

plane (distinct from a lower plane sloping away more or less

horizontally hindward from the lower edge of the erect

plane). In most Heteronyces, of Groups V.-VIII. (e.g., B

.

elongatus
t
Blanch., of this memoir), the erect plane of the
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labrum is conspicuously present. H. jubatus, Blackb., is a

species having no trace of the erect plane. In the present

species the labrum is of the jubatus type, but not quite abso-

lutely, as from a certain point of view there is the appearance

of an extremely narrow upturned edging, which, on close

inspection, is seen to be not really erect. The trilobed out-

line of the head is feebly developed and scarcely divided, the

middle lobe a little more than two-thirds of a lateral lobe.

The punctures of the pronotum are a trifle closer than in the

immediately allied species (10 from the front scarcely reaching

the middle of the segment), but the species could not be placed

in the aggregate with pronotum closely punctured, in all of

which 10 punctures from the front fall decidedly short of

Teaching the middle.

Victoria.

-H . austrinus, sp. nov. Modice elongatus, postice sat dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis brevibus

adpressis minus crebre vestitus ; clypeo (hoc antice late

vix emarginato) fronteque crebre rugulosis, fere ut

planum continuum visis ; labro clypei planum superanti
;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam lateralium dimidium paullo latiori)

;

antennis 8-articulatis, articulo 3° quam 2 US sublongiori

;

prothorace quam longiori ut 8 ad 5 latiori, antice parum
angustato ; supra crebre sat subtiliter punctulato (punc-

turis circiter 27 in segmenti longitudine), lateribus

(superne visis) sat arcuatis pone medium nonnihil

ampliato-rotundatis, angulis anticis sat acutis modice pro-

ductis posticis (superne visis) obtusis, basi leviter

bisinuata, margine basali ad latera summa nonnihil magis
elevato ; elytris crebre minus fortiter punctulatis (trans

elytron puncturis circiter 30) ; coxis posticis quam meta-
sternum multo brevioribus, quam segmentum ventrale
2«ra vix longioribus; tarsorum posticorum articulo basali

quam 2US sat multo, quam 3 n? paullo, breviori : unguiculis

appendiculatis. Long., 4|- 1.: lat.,
2-J-

1.

The unusually short hind coxae furnish a distinctive char-

acter for this species among most of the Heteronyces of this

Group. From H. lateritkis, Blackb. (which stands beside it

in my tabulation), it may be readily distinguished by its pro-

thorax being scarcely narrower in front than at the base as

well as by the character cited in the tabulation. The trilobed
outline of its head is fairly well developed but not distinctly

divided, the middle lobe well projected, and a little less in
size than two-thirds of a lateral lobe.

Western Australia : Swan River.
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H. camyestris, sp. nov. Modice elongatus, postice sat dil&-

tatus ; sat nitidus ; ferrugineus ; supra pilis sat brevibus

adpressis minus sparsim vestitus; clypeo crebre ruguloso,

antice late leviter emarginato : labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales sat angustiori) :

fronte crebre rugulose punctulata; hac clypeoque ut

plana sat disparia visis ; antennis 8 - articulatis,

articulo 3° quam 2 US sublongiori
;

prothorace quam
longiori ut 24 ad 13 latiori, antice minus angus-

tato, supra minus crebre sat fortiter punctulato
(puncturis cireiter 16 in segmenti longitudine)

,

lateribus (superne visis) leviter arcuatis, angulis anticis

sat acutis minus productis posticis (superne visis) sub-

rectis, basi leviter bisinuata, margine basali ad latera vix

magis elevato ; elytris subfortiter sat crebre granulatim
punctulatis (trans elytron puncturis cireiter 28) ;

pygidio
crebre subtilius punctulato ; coxis posticis quam meta-
sternum multo brevioribus quam segmentum ventrale 2um

vix longioribus ; tarsorum posticorum articulo basali

quam 2 US paullo breviori quam 3 US paullo longiori

;

unguiculis appendiculatis. Long., 4 1. ; lat., 2 1.

This species bears a general resemblance to TI . granu-
latus, Blackb. It is, however, easily distinguishable from
that species by its notably shorter hind coxae, its pronotum
notably less narrowed in front, punctures of dorsal surface

evidently larger and less close. The trilobed outline of its

head is well defined and divided, the middle lobe about two-
thirds of a lateral lobe. The labrum presents the very un-
usual character of the upper (arched) outline of the erect-

front face, as viewed from in front, being finely margined.
New South Wales ; Sydney.

Group VII.

Since this Group and the next both contain numerous
species which are assigned to either Group, according as their

hind claws are bifid or appendiculate, and as there are un-
doubtedly degrees of bifidity and appendiculation, some
species being either strongly or feebly bifid or appendiculate,
it is, of course, obvious that in dealing with these Groups very
particular attention must be paid to the claws. I do not
think that there are any species in either Group whose claw-

structure would be likely on careful examination to be mis-
taken for that of the other Group. Nevertheless, it is possible

that an observer whose eye was not trained by lengthy study
of these insects might feel some hesitation in confidently
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assigning to their Group a few of those whose claw-structure

is nearest to the border line. It is, perhaps, well, therefore, to

repeat here the definitions of bifid and appendiculate claws

with special application to the requirements of identification

in these particular Groups. A typically bifid claw, then, is

one in which the basal piece is conspicuously produced at its

inner apex into a process more or less perpendicular to the

axis of the claw, which process is at least half as large as the

process of the apical piece, the whole basal piece being on the

external margin much longer than (usually about twice as

long as) the apical piece. A typically appendiculate claw is

not produced at the inner apex of the basal piece, or is pro-

duced into a minute process much less than half as large as

the process of the apical piece and very much more slender,

the whole basal piece being on the external margin not much
longer than the apical piece. Near the border line (in respect

of the claws) of Group VIII. are a few species in which the

apical piece of the (hind) claws is larger than normal, or the

process of the basal piece is scarcely half as large as that of

the apical piece. In these possibly doubtful species one at

least of the following characters is present in the claws, and
is not present in those of any possibly doubtful species of

Group VIII. :
—(a) The process of the basal piece a wide

triangular tooth-like projection, or truncate at its apex (as

distinguished from the apex of the whole basal piece)
;

(b)
the intermediate or front claws (or both of them) notably
more typically bifid than the hind claws. The species with
hind claws least pronouncedly bifid are, perhaps, ignobilis,

Blackb. ; neglectus, Blackb. ; lucidus, Blackb. ; aridus,
Blackb. ; and diversiceps, Blackb., but I do not think anyone
would find any real difficulty even with them.

It must be noticed that in order to determine the form
of the claw it is necessary to look at it with its compressed
surface levelly opposite the eye. Viewed with the outer
margin in that position many appendiculate claws appear
simple, which, I have no doubt, accounts for the statement
of Lacordaire and others that some Heteronyces have simple
hind claws. Viewed obliquely from in front, so that the
apical piece appears foreshortened, some appendiculate claws
seem to be bifid.

A remark seems desirable on a character occasionally made
use of in the tabulation of this and the next Group, viz., the
lateral projection of the clypeus, which is not a mere matter
of degree, for where it passes the outline of the eye, as in the
majority of Heteronyces it does, it is (I think invariably) of
more or less angular form, whereas in those species where it

does not pass the outline of the eye there is no angulation.
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In this Group I have made little or no use of the com-
parative length, inter se, of the antenna! joints, having not
found sufficient variation in that respect to call for special

remark, and in not a few species the antennal joints of the

stipes are very short, and are difficult to examine without
dissection.

External tridentation of the front tibiae is so nearly a,

generic character in Heteronyx that I have not burdened my
descriptions with a statement of the number of external

teeth on the front tibiae where that number is three.

The number of names of previously-described species

clearly attributable (through either definiteness of description

or my inspection of the type) to this Group is 20. One of

these (II. pellucidus, Burm.) I have not been able to recog-

nize among the Ileteronyces known to me : it ought to be
easily identified, as will appear on reference to my note con-

cerning it (vide infra). Another of them (H. subvittatus,

Macl., also noted below) is a synonym. I describe 14 new
sped,as in the following pages, bringing the number confidently

attributable to the Group up to 33, one of them being omitted
from the tabulation for the reason stated above. Besides

these 33 there are 9 names of Heteronyces which (judged by
the descriptions) probably appertain to either this or the next
Group, but cannot be placed definitely without inspection

of the types—presumably in Europe—in either Group, because

the structure of the claws is not mentioned in the descriptions.

It is quite likely that I may redescribe some of these, but as

I have not access to the types I must run that risk. They
will be enumerated in the supplement.

The following table indicates distinctive characters of the
species known to me in this Group, below which will be-

founcl notes on some of the previously-described species, and.

then descriptions of the new species :
—

A. Flabellum of antennae testaceous or
brightly ferruginous.

B. Hind coxa? about same length as

metasternum covering (or all but)
1st ventral segment.

C. Middle lobe of trilobed outline not
more than half a lateral lobe.

D. Hind claws strongly bifid, apicn]

process not or scarcely longer
than hinder process.

E. Elytral punctures very close

(20 from suture scarcely pass-
ing middle) sollicitus, Blackb.

EE. Elytral punctures not very
close (20 from suture passing
middle strongly).
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F. Clypeus and frons form an
almost continuous surface
almost on one plane

FF. Clypeus and frons very
distinct; the latter sepa-
rately convex

DD. Hind claws feebly bifid, apical
process much longer than hinder
process

OC. Middle lobe of trilobed outline
much wider.

D. Prothorax fully twice as wide as

long.
E. Trilobed . outline strongly

divided
EE. Trilobed outline not or

scarcely divided.
F. Punctures of elytra very

fine and close (20 from
suture not passing middle)

FF. Punctures of elytra not-
ably less fine and close (20
from suture pass middle
strongly).

G. Front tibia? with only two
external teeth

GG. Front tibiae with three
external teeth.

H. Clypeal suture strongly
angular ; size moderate
(about 3| 1.)

HH. Clypeal suture gently
arched ; size very
small (about %\ 1.)

DD. Prothorax distinctly less than
twice as wide as long.

E. Clypeus and frons almost form
a continuous plane ; frons
coarsely punctured.

F. Clypeus projects laterally
on either side beyond out-
line of eye

FF. Clypeus not projecting be-
yond outline of eye

EE. Planes of clypeus and frons
very different; frons strongly
convex, not coarsely punc-
tured.

F. Elytra non-striate, nitid ...

FF. Elytra conspicuously stri-

ate, subopaque
BB. Hind coxae considerably shorter

than metasternum (a wide strip of
1st ventral segment exposed).

C. Lateral margin of pronotum con-
spicuously expanded (and its

raised edging accentuated) close
to front angles.

Darwini, Blackb.

sequens, Blackb.

ignobilis, Blacltb.

rhinoceros, Blackb.

bidentatus, Blackb.

infirmus, Blackb.

viduus, Blackb.

pauxillus, Blackb.

incola, Blackb.

neglectus, Blackb.

modestus, Blackb.

aridus, Blackb.
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D. Trilobed outline divided, strong-
ly developed.

E. Hind angles of prothorax quite
sharply rectangular

EE. Hind angles of prothorax
(from all points of view) ob-
tuse or rounded off

DD. Trilobed outline very feeble,

not divided.
E. Pronotum sparsely punctured

(not more than 14 punctures
in the length).

F. Sides of prothorax well
rounded (not less so than
in H. jubatus)

G. Labrum (viewed from in
front) with a well-defined
erect front face (resemb-
ling that of H. elongatus)

GG. Labrum not having a
distinct erect front face

FF. Sides of prothorax scarcely
rounded (greatest width
across base). ')

G. External teeth of front
tibiae very feeble and
blunt

GG. External teeth of front
tibia? strong and acute ...

EE. Pronotum much more closely

punctured (about 20 fine

punctures in length)
CC. Lateral margin of pronotum not

expanded in front.
D. Middle lobe of trilobed outline

rounded.
E. Punctures of pronotum nu-

merous (at least 20 in the
length).

F. Elvtral punctures moderate
(15 from suture passing
middle).

G. Prothorax but little nar-
rowed in front.

H. Sides of prothorax
lightly arched

HH. Sides of prothorax
strongly rounded

GG. Prothorax very strongly
narrowed in front

FF. Elytral punctures extreme-
ly fine and close (15 from
suture not reaching middle)

EE. Punctures of pronotum not-
ably less numerous.

F. Tilobed outline strongly de-
veloped, strongly divided,
middle lobe less than half a
lateral lobe

rectangulus, Blackb.

disjectus, Blackb.

infuscatus, Macl.

rotundifrons, Blackb.

lucidus, Blackb.

fictus, Blackb.

cribriceps, Blackb.

borealis, Blackb.

pauper, Blackb.

sordidus, Blackb.

subfuscus, Macl.

humilis, Blackb.
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FF. Trilobed outline not as *.
G. Frons closely and rugu-

losely sculptured
;
protho-

rax considerably nar-
rowed in front.

H. Size moderate (3^ 1. or
more).

I. Elytral punctures
sparse (10 from su-

ture reach middle) ...

II. Elytral punctures
much more numerous

HH. Size very small (2£ 1.

or less)

GG. Frons smoothly, coarsely
and not closely punc-
tured ; base and front of
prothorax scarcely differ-

ent in width
DD. Middle lobe of trilobed outline

quite sharply angular
A. Flabellnm of antenna? dark (black or

nearly so).

B. Dorsal surface subopaque, punctures
very lightly impressed, elytra with
conspicuous obtuse costa3

BB. Not as B.
C. Lateral margin of pronotum

widely expanded close to the
front angles

CC. Lateral margin of pronotum even

sparsus, Blackb.

cliens, Blackb.

lividus, Blackb.

diversiceps, Blackb.

acutifrons, Blackb.

potens. Blackb.

incultus, Blackb.
aphodioides, Blanch

II. Darwini, Blackb. In the description of this species

(Proc. Linn. Soc, N.S.W., 1889, p. 435) I called the tooth-

like projection of the inner apex of the hind femora "strong

but not sharp." This would be better expressed "strong but
not very sharp/' the projection being, as a fact, quite evi-

dently sharper than in almost any other Heteronyx known to

me ; it is usually feeble and blunt.

H. sequens, Blackb. This species is somewhat close to H

.

sollicitus, Blackb., but is a smaller insect, of lighter colour,

with elytra less closely punctulate, and having the frons more
convex so as to appear more distinct from the clypeus, with
the clypeal suture more conspicuous. I have seen about a
dozen specimens of sequens and about half that number of

sollicitus.

B. pellucidus, Burm. The characters assigned to this

species appear scarcely reconcilable with its being a true

Heteronyx, especially the front claws of the male "strongly

unequal," and the front tibiae with two strong external teeth

near the apex and a very small tooth close to the knee. There
are Heteronyces (especially in Group VIII.) having a sexual

difference in the front claws, but I have not observed any
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with the claws unequal in either sex; the description of the-

front tibiae reads like that of an Automolus rather than a-

Heteronyx. If those difficulties be waived it seems probable
that the hind claws are bifid as the front claws of the male
are said to be, and in that case the species falls into Group
VII. of Heteronyx, and is probably not far removed from H

.

bidentatus, Blackb. The locality assigned to pellucidus is

South Australia, where, however, I have no evidence of the
occurrence of any species near bidentatus, and certainly it

would not be practicable to identify II . pellucidus except by
means of a specimen taken in Burmeister's locality. I con-

clude, therefore, that this species must remain an enigma
until the type can be re-examined, or some insect agreeing
with the description in respect of sexual characters can be
found

.

II. siccus, Blackb., and H. Gowelli, Blackb. These species

were described as having bifid claws, and, therefore, might
be looked for in this Group ; their claws cannot, however, be
considered bifid according to the more exact, definition of

terms that I have adopted for the purpose of the present
Revision, and I therefore transfer them to Group VIII. H.
Gowelli is, however, as noted under Group VIII., a synonym
of //. concolor, Macl.

II . infuscatus, Macl. This species—the type of which I

have examined in the Australian Museum—is very close to

//. rotundifrons, Blackb. The distinction of labrum referred

to in the tabulation is much like that between II . granulatus
and maurulus of Group VI. (which is discussed under the
heading of II. maurulus), and further differences are found
in the notably smaller size of H . infuscatus, the considerably

better-developed trilobed outline of the head in that species,

its notably more convex frons, and its front tibiae much more
strongly and sharply dentate externally.

II. subfuscus, Macl. This species seems to be widely dis-

tributed in tropical Australia.

II. div (-weeps, Blackb. This is the only Heteronyr,
known to me as occurring in Tasmania with bifid claws, and
even of this species the claws cannot be called strongly bifid.

As noted in the original description, this species is extremely
difficult to place satisfactorily in any Group, and in my for-

mer Revision of this genus I assigned it to the "Intermediate"
Group (now abolished), stating that the front of its head did

not show a trilobed outline. That statement is not strictly

correct, for (although from the ordinary point of view for

examining the outline of the head that outline looks like an
even curve) a threefold convexity is certainly visible if the

head be viewed less obliquely

—

i.e., from more directly above
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it—a fact which I overlooked when I described the species.

It would certainly be quite out of place in Group III., to

which it would have to be referred if the front outline of its

head were regarded as not trilobed.

II. potens, Blackb., and its allies. The species of this

aggregate (of Group VII., having the antennal flabellum

black) are incapable of confusion with any other lleteronyces y

but are extremely closely allied, inter se, and variable—at any

rate in respect of colour and size. I believe that I have

before me at least six species of this aggregate, but three of

them are represented by very few specimens, few of which are

in satisfactory condition, and I do not feel justified in dealing

with them. The species which I have called potens is usually

named aphodioides, Blanch., but I think this a mistake, inas-

much as its general size is larger than that Blanchard at-

tributes to his species ; it is one of the most opaque of the

Heteronycf-s (Blanchard calls his species "subnitidus"), and
its dorsal puncturation is exceptionally lightly impressed
(Blanchard calls the pronotum and elytra of his species "pro-

funde punctata"). I have little doubt that the true II. apho-

dioides is a small Heteronyx, which I have seen only from
Sydney and the immediate suburbs, and which answers very
well indeed to Blanchard's description. The three species

characterized in the tabulation above are certainly all valid,

and can easily be recognized by the characters cited. Besides

these, I have before me two black specimens from Galston
closely allied to incultus, but of wider and more depressed

form, with the prothorax larger and more transverse ; three

specimens from Windsor possibly identical with the two from
Galston, but entirely of a bright ferruginous colour, though
apparently not immature, with only the antennal flabellum

black ; and a single specimen (in bad condition) from the
Tweed River, near potens, but likely to prove distinct when
a series of specimens in good condition can be examined.

II. sollicitus, sp. nov. Minus elongatus, postice sat dilatatus ;

minus nitidus ; ferrugineus vel obscure brunneus, anten-
nis palpisque sat pallidis ; supra pilis minus brevibus
adpressis nonnullisque erectis vestitus ; clypeo (hoc antice

late emarginato) fronteque sat sequaliter subrugulose
punctulatis, ut plana parum disparia visis ; labro clypei

planum superanti ; capite antice (a tergo oblique viso)

tripliciter convexo (parte mediana quam lateralium dimi-
dium angustiori) ; antennis 9-articulatis

;
prothorace

quam longiori ut 9 ad 6 latiori, antice sat angustato,
supra sat crebre minus subtiliter punctulato (puncturis
circiter 24 in segmenti longitudine), lateribus (superne
visis) sat arcuatis, angulis anticis sat acutis sat productis
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posticis (superne visis) rotundato-obtusis, basi sat fortiter

bisinuata, margine basali sat sequali ; elytris crebre sub-

tilius subaspere punctulatis (trans elytron puncturis cir-

citer 36) ;
pygidio leviter vel obsolete punctulato ; coxis

posticis quam metasternum haud brevioribus, quam seg-

mentum ventrale 2um multo longioribus ; tarsorum posti-

corum articulo basali quam 2 US sat breviori quam 3US sub
longiori; unguiculis bifidis. Long., 4J-5 1. ; lat., 2^~2f 1.

This species is easily recognizable by the characters cited

in the tabulation. I have before me specimens from North
Queensland, Port Darwin, and North-West Australia which
present slight differences, inter se, suggesting the possibility

that investigation of more numerous examples may indicate

their being distinct closely-allied species. In the Queensland
specimen (the type) only, the pronotum is distinctly canalicu-

late, while that from North-West Australia only has some
traces of elytral striation. It would not, however, be wise

to treat them as specifically different without further evidence.

The trilobed outline of the head in this species is strongly

developed and divided.

North Australia (Mr. Perkins and. Mr. Griffith).

H. ignobilis, sp. nov. Modice elongatus, postice sat dila-

tatus ; ferrugineus ; supra pilis minus brevibus adpressis

nonnullisque erectis vestitus; clypeo crebre subrugulose
punctulato, antice late emarginato ; labro clypei planum
superanti; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam lateralium dimidium paullo

angustiori) ; fronte sat grosse minus crebre punctulata

;

hac clypeoque ut plana manifeste disparia visis ; antennis

9-articulatis
;
prothorace quam longiori ut 8 ad 5 latiori,

antice minus angustato, supra subtilius sat crebre punc-
tulato (puncturis circiter 23 in segmenti longitudine),

lateribus (superne visis) leviter arcuatis, angulis,

anticis sat acutis sat productis posticis (superne
visis) rotundato-obtusis, basi sat fortiter bisinuata,

margine basali ad latera summa nonnihil magis
elevato ; elytris crebre sat subtiliter subaspere
punctulatis (trans elytron puncturis circiter 40) ;

pygidio
obsolete sparsim punctulato ; coxis posticis metasterno
longitudine sat aequalibus, quam segmentum ventrale 2um

multo longioribus ; tarsorum posticorum articulo basali

quam 2US parum breviori quam 2 US parum longiori;

unguiculis bifidis (minus fortiter). Long., 4 1. ; lat., 2 1.

This species bears considerable resemblance to E. sollici-

tus, Blackb., but is easily separated from it by its very differ-

ent hind claws, which are somewhat near the border line
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between bifid and appendiculate structure, the hinder of their

projections being a good deal smaller than the apical, though

too distinctly in the form of a triangular tooth to allow of

the claw being called appendiculate. Further differences are

to be noticed in the smaller size of this species, its prothorax

more transverse and less narrowed in front, and the very

notably finer puncturation of its elytra. Tl . ignobilis also

bears a general resemblance to H. Macleayi, Blackb., in

Group VIII., which, however, has hind claws simply appendi-

culate, pronotum less closely punctured, basal joint of hind

tarsi shorter, etc. In this species the trilobed outline of the

head scarcely differs from "that of H. sollicitus.

North Queensland (Mr. Perkins).

H. infirmus, sp. nov. Sat elongato-ovalis ; sat nitidus

;

brunneo-testaceus ; supra pilis brevibus suberectis spar-

sius vestitus ; clypeo grosse rugulose punctulato, antice

late vix emarginato, oculos in exteriorem partem haud
superanti; labro clypei planum superanti; capite antice

(a tergo oblique viso) tripliciter convexo (parte mediana
quam laterales sublatiori) ; fronte sat crebre sat fortiter

nee rugulose punctulata ; hac clypeoque ut plana disparia

visis; antennis 9-articulatis
;

prothorace quam longiori

plus quam duplo latiori, antice vix angustato, supra
subtilius sat crebre punctulato (puncturis circiter 20 in

segmenti longitudine) , lateribus (superne visis) modice
rotundatis, angulis anticis rotundatis parum productis

posticis (superne visis) rotundatis, basi haud sinuata,

margine basali sequali ; elytris nonnihil rugulosis, sub-

tilius minus crebre punctulatis (trans elytron puncturis
circiter 30) ;

pygidio subtilius sat crebre punctulato

;

coxis posticis metasterno longitudine sat aequalibus, quam
segmentum ventrale 2um multo longioribus ; tarsorum
posticorum articulo basali quam 2 US parum breviori quam
3US paullo longiori; unguiculus bifidis. Long., 4 1.

;

lat., If 1.

The general resemblance of this species and its immediate
allies is to subferrugineus, Burm., and its allies, and angustus,
Blackb., and its allies, from both which aggregates their con-
spicuously bifid claws separate them without difficulty. The
front tibiae of this insect bidentate externally (the 3rd

—

uppermost—tooth being represented by a scarcely discernible

inequality of outline) is an unusual character. The trilobed

outline of the head is feebly developed and not at all divided,
the lobes overlapping strongly, the middle lobe (labrum)
unusually large, slightly wider than a lateral lobe. The
general appearance is frail and slender for a Heteronyx.

Western Australia; Geraldton (Mr. Lea).
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//. viduus, sp. nov. Sat elongato-ovalis ; sat nitidus;

brunneo-testaceus, capite rufescenti ; supra fere glaber

;

clypeo crebre grosse ruguloso, antice subtruncato ; labro

clypei planum superanti : capite antice (a tergo oblique

viso) tripliciter convexo (parte mediana quam laterales vix

angustiori) ; fronte subtilius minus crebre nee rugulose
punctulata ; hac clypeoque ut plana valde disparia visis ;

sutura clypeali angulata ; antennis 9-articulatis : pro-

thorace quam longiori duplo latiori, antice parum angus-
tato, supra subtiliter minus crebre punctulato (puncturis

circiter 18 in segmenti longitudine), lateribus (superne
visis) leviter rotundatis, angulis anticis sat acutis leviter

productis posticis (superne visis) sat rotundatis, basi baud
sinuata, margine basali aequali : elytris nullo modo rugu-
losis, sparsius subtilius punctulatis (trans elytron punc-
turis circiter 24) : pygidio fere ut elytra punctulato, in

media parte longitudinaliter lsevi : coxis posticis meta-
sterno longitudine sat sequalibus, quam segmentum ven-

trale 2um multo longioribus ; tarsorum posticorum articulo

basali quam 2 US multo breviori, 3° sat sequali ; unguiculis

bifidis. Long., 3^ 1.; lat., l\ 1.

Structurally near the preceding (H. infirmus), but very

distinct from it by the sharp well-defined 3rd (uppermost)
external tooth of its front tibise, by the much finer and non-
rugulose puncturation of its frons, by its clypeus projecting

outward on either side distinctly beyond the contour of the

eyes, by its pronotum much less closely punctulate in the

lateral parts, by its elytra non-rugulose and less closely punc-
tured, by the basal joint of its hind tarsi much shorter in

proportion to the second joint, etc. The trilobed outline of

the head resembles that of infirmus, but with the middle lobe

less prominent and scarcely so wide.

North Queensland ; Cairns (Mr. Lea)

.

H. pauxillus, sp. nov. Modice elongatus, postice leviter dila-

tatus ; sat nitidus
;
pallide brunneo-testaceus ; supra fere

glaber; clypeo crebre fortiter ruguloso, antice subtruncato,

oculos in exteriorem partem haud superanti : labro

clypei planum superanti ; capite antice (a tergo oblique

viso) tripliciter convexo (parte mediana. lateralibus sat

gequali) ; fronte subtiliter minus crebre nee rugulose

punctulata ; hac clypeoque ut plana sat disparia visis

;

sutura clypeali sat arcuata : antennis 9-articulatis : pro-

thorace quam longiori duplo latiori, antice parum angus-

tato, supra subtiliter crebrius punctulato (puncturis cir-

citer 20 in segmenti longitudine), lateribus (superne visis)

modice rotundatis, angulis anticis vix acutis parum pro-
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ductis posticis (superne visis) rotundatis, basi baud
sinuata, margine basali sequali; elytris vix rugulosis,

subtilius minus crebre punctulatis (trans elytron punc-

turis circiter 24) ;
pygidio sparsius subtilius punctulato

;

coxis posticis metasterno longitudine sat sequalibus, quam
segmentum vent-rale 2um nuilto longioribus : tarsorum

posticorum articulo basali quam 2 US paullo breviori, 3° sat

sequali; unguiculis bifidis. Long., 2J 1. ; lat., \\ 1.

A very small fragile species. The two specimens in my
collection do not bear a label of locality, and their elytra

being unfortunately opened apart, I am not sure that the

measurement of width or the description of outline is quite

exact. A (probably) third specimen is immature and too

much broken for certain identification, but is labelled "Roe-

buck Bay." This species may be distinguished among its near

allies by its very small size alone, but differs also in respect

of the characters indicated in the tabulation and in other

characters cited in the description. The uppermost of the

three external teeth on the front tibiae is very small, but sharp

and perfectly formed. The trilobed outline of the head
scarcely differs from that of H. viduus.

Australia.

H. neglect us, sp. nov. Minus elongatus, postice sat dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis brevibus sat

erectis minus crebre vestitus ; clypeo crebre sat grosse

ruguloso, antice late leviter emarginato, oculos in ex-

teriorem partem baud superanti ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam lateralium dimidium sat

latiori) ; fronte sat crebre sat grosse vix rugulose punc-
tulata; hac clypeoque ut plana parum disparia visis;

antennis 9-articulatis
;

prothorace quam longiori ut 16
ad 9 latiori, antice parum angustato, supra fortius minus
crebre punctulato (puncturis circiter 16 in segment! longi-

tudine), lateribus (superne visis) sat arcuatis, angulis
anticis sat obtusis minus productis posticis superne visis

fere rotundatis, basi vix sinuata, margine basali sat
sequali; elytris baud rugulosis, sparsius minus fortiter

punctulatis (trans elytron puncturis circiter 24) ;
pygidio

sparsim minus fortiter punctulato ; coxis posticis quam
metasternum vix brevioribus quam segmentum ventral

e

2um nrulto longioribus; tarsorum posticorum articulo
basali quam 2 11S paullo breviori, 3° sat sequali : unguiculis
bifidis. Long., 4 1.; lat. 2 TV 1.

I have hitherto confused this species with H. ineola,
Blackb., but am satisfied that it is distinct. It is a particu-
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larly difficult species for a tabulation, because in two respects

it is near the border land between aggregates. Its hind claws

are not of the conspicuously bifid type, the hinder of their

two projections being much smaller than the apical ; the

hinder projection, however, is decidedly more denned than
that in any species whose claws I have called appendiculate,

and is wide, with its apex truncate, the middle and front

claws being, moreover, quite unmistakably of the bifid type.

The prothorax of this species is very little less than twice as

wide as long ; by measurement it is actually less than twice,

and when placed beside a species in which the prothorax is

fully twice as wide as long it is quite apparent that the pro-

thorax is less transverse. It will, however, be well to note
that if the species were to be mistaken for one with the wider
prothorax its place would be regarded as near viduus and
pauxillus, to neither of which it bears much general resem-

blance, differing from the former, inter alia, by its coarsely-

punctured frons nearly continuous in plane with the clypeus,

and from the latter by its very much larger size, etc. It is

easily separable from incola by the clypeal character indicated

in the tabulation, and in addition the puncturation of its

elytra is quite evidently finer, and the basal joint of its hind
tarsi is quite evidently longer in proportion to the 2nd joint.

The trilobed outline of its head is fairly well defined, but not
quite divided, the middle lobe about two-thirds of a lateral

lobe in size. The front of the pronotum bears a fringe of

erect hairs, as in incola.

North Queensland.

H. moclestus, sp. nov. Modice elongatus, postice leviter dila-

tatus ; sat nitidus ; ferrugineus ; supra fere glaber, pilis

perbrevibus perpaucis erectis vestitus (exemplo typico

forsitan nonnihil abraso) ; clypeo crebre ruguloso, antice

late leviter emarginato ; labro clypei planum superanti

;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales paullo angustiori) ; fronte

subtiliter minus crebre nee rugulose punctulata; hac
clypeoque ut plana sat disparia visis ; antennis 9-articu-

latis; prothorace quam longiori ut 3 ad 2 latiori, antice

leviter angustato, supra subtiliter minus crebre punctu-
lato (puncturis circiter 18 in segmenti longitudine)

,

lateribus (superne visis) sat arcuatis, angulis anticis vix

acutis modice productis posticis (superne visis) sat rotund-

atis, basi vix sinuata, margine basali subtili aequali;

elytris sat fortiter minus crebre punctulatis (trans elytron

puncturis circiter 22) ;
pygidio sparsius subtilius punc-

tulato : coxis posticis quam metasternum vix brevioribus,
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quam segmentum ventrale 2um multo longioribus; tar-

sorum posticorum articulo basali quam 2 US multo, quam
3 US vix, breviori : unguiculis bifidis. Long., 3 1. \

lat., 1J 1.

A distinct little species not likely to be confused with

any other known to me. Its unusually narrow prothorax is

noteworthy. Its trilobed outline is well denned but not

divided, the middle lobe somewhat strongly prominent and
about three-quarters of a lateral lobe in size.

North Queensland (Mr. Perkins).

H. rectangulus, sp. nov. Modice elongatus, postioe paullo

dilatatus ; sat nitidus ; ferrugineus ; supra pilis minus
brevibus sparsius vestitus; clypeo crebre subtilius rugu-

loso, antice late nonnihil emarginato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales sat angustiori)

;

fronte fortius subrugulose punctulata; hac clypeoque ut
plana valde disparia visis; antennis 9-articulatis

;
pro-

thorace quam longiori ut 7 ad 4 latiori, antice leviter

angustato, supra sparsius minus fortiter punctulato
(puncturis circiter 16 in segmenti longitudine), lateribus

(superne visis) minus arcuatis, angulis anticis sat acutis

sat productis posticis (superne visis) acute rectis, basi

sat fortiter bisinuata, margine basali sat sequali ; elytris

sat fortiter minus crebre punctulatis (trans elytron punc-
turis circiter 22) ;

pygidio fortius crebrius punctulato

;

coxis posticis quam metasternum sat brevioribus quam
segmentum ventrale 2um sat longioribus ; tarsorum posti-

corum articulo basali quam 2 US paullo breviori, quam 3 US

sublongiori; unguiculis bifidis. Long., 4 1.; lat., 2 1

The sharply-defined hind angles of the prothorax of this

species are unusual ; viewed obliquely from in front the pro-

notum is seen to be somewhat expanded and reflexed at the hind
angles, but the actual raised edging is not accentuated. The
trilobed outline of the head is very strongly developed and
divided, the middle lobe about two-thirds of a lateral lobe in

size.

South Australia; Pinnaroo (Mr. Griffith).

H disjectus, sp. nov. Modice elongatus, postice leviter dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis brevibus
erectis sparsim vestitus ; clypeo crebre subtilius rugu-
loso, antice late leviter emarginato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales sat angustiori) ;

fronte crebre subtilius nonnihil rugulose punctulata ; hac
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clypeoque ut plana paruni disparia visis ; antennis 9-

articulatis
;
prothorace quam longiori ut 16 ad 9 latiori,

antice sat angustato, supra crebrius subtilius punctulato
(puncturis circiter 19 in segmenti longitudine), lateribus

(superne visis) leviter arcuatis, margine laterali antice

dilatato, angulis anticis sat acutis parum productis pos-

ticis (superne visis) obtusis, basi bisinuata, margine basali

sat aequali ; elytris crebrius sat fortiter punctulatis (trans

elytron puncturis circiter 25.) ; pygidio crebrius fortius

punctulato : coxis posticis quam metasternum sat brev-

ioribus, quam segmentum ventrale 2 uni sat longioribus;

tarsorum posticorum articulo basali quam 2 US sat breviori,

quam 3 US sublongiori : unguiculis bifldis. Long., 4 1.

;

lat., 2 1.

Resembles the preceding (II. rectangulus), but with a
very different prothorax, the hind angles viewed obliquely

from the side being seen to be entirely rounded off, while in

rectangtdus they are from all points of view sharp right

angles. Other differences will be noted by comparing
the descriptions. The trilobed outline of the head is well

defined, and is divided, but not so strongly as in rectangulus,

the middle lobe a little more than two-thirds of a lateral

lobe. Some specimens (apparently females) are a little

broader and more ovate than the others. The type described

above is a male.

Western Australia; Swan River (Mr. Lea).

II. lucidus, sp. nov. Modice elongatus, postice vix dilatatus
;

nitidus
;

piceo-ferrugineus, palpis antennisque dilu-

tioribus ; supra pilis minus brevibus erectis sparsim ves-

titus; clypeo crebre subtilius ruguloso, antice late sinuato;

labro clypei planum vix superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales sat angustiori) ; fronte rugulose sat for-

titer punctulata; hac clypeoque ut plana vix disparia

visis ; antennis 9-articulatis ; prothorace quam longiori

ut 9 ad 5 latiori, antice sat angustato, supra sparsim
minus fortiter punctulato (puncturis circiter 13 in seg-

menti longitudine), lateribus parum arcuatis, margine
laterali antice dilatato, latitudine majori ad basin sita,

angulis anticis obtusis vix prominulis posticis (superne

visis) sat acute rectis, basi sat fortiter bisinuata, margine
basali sat sequali ; elytris fortiter minus crebre punctulatis

(trans elytron puncturis circiter 20) ;
pygidio minus

nitido sparsim subtilius punctulato ; coxis posticis quam
metasternum multo brevioribus, quam segmentum ven-

trale 2um sat longioribus; tibiarum anticarum dentibus
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externis obtusis ; tarsorum posticorum articulo basali

quam 2 US vix breviori, quam 3 US longiori; unguiculis

bifidis. Long., 4J1. ; lat., 2J 1.

This species forms with //. infuscatus, Macl., rotundi-

frons, Blackb., and ftctus, Blackb., an aggregate of closely-

allied species. From both the former two it differs, inter

alia, very conspicuously by the nearly straight sides of its pro-

thorax, which is at its widest across the base. From H. fictus,

which resembles it in the shape of the prothorax, it differs

by the character mentioned in the tabulation and also by the

much less coarse puncturation of its dorsal surface. The tri-

lobed outline of the head, though distinct, is very feebly

developed and not divided, the middle lobe a little more than
half a lateral lobe in size. My specimens of this insect are

from New South Wales, but I am not sure of their exact

habitat : I believe they were sent to me from Mulwala by
Mr. Sloane.

New South Wales.

II. fictus, sp. nov. Modice elongatus, postice vix dilatatus

;

sat nitidus ; ferrugineus ; supra pilis erectis sat brevibus
sparsius vestitus ; clypeo crebre subtilius ruguloso, antioe

late sinuato ; labro clypei planum vix superanti ; capite

antice (a tergo oblique viso) tripliciter convexo (parte

mediana quam laterales sat angustiori) ; fronte rugulose
sat grosse punctulata ; hac clypeoque ut plana minus dis-

paria visis ; antennis 9-articulatis
;

prothorace quam
longiori ut 13 ad 8 latiori, antice sat angustato, supra
sparsim sat grosse punctulato (puncturis circiter 12 in

segmenti longitudine), lateribus parum arcuatis, margine
laterali antice dilatato, latitudine majori ad basin sita,

angulis anticis obtusis vix prominulis posticis (superne
visis) rectis, basi sat fortiter bisinuata, margine basali sat

aequali ; elytris sat grosse minus crebre punetulatis (trans

elytron puncturis circiter 18) ; pygidio minus nitido
sparsim obsolete punctulato ; coxis posticis quam meta-
sternum multo brevioribus, quam segmentum ventrale
2 U;1 sat longioribus ; tibiarum anticarum dentibus ex-
ternis acutis ; tarsorum posticorum articulo basali quam
2« Q vix breviori, quam 3 US longiori; unguiculis bifidis.

Long., 4 1. ; lat., 2 1.

Closely associated with II: lucidus in respect of its more im-
portant structural characters, but differing from that species

in the form of its front tibiae and in the much coarser punc-
turation of its dorsal surface. The three specimens before me
are all of smaller size and lighter colour than any specimen
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that I have seen of lucidus. The trilobed outline of the head
is like that of lucidus, but the middle lobe is narrower—
scarcely more than half a lateral lobe.

New South Wales: Sydney and Jenolan Caves (Mr. Lea).

H. pauper, sp. nov. Minus elongatus, postice leviter dila-

tatus ; modice nitidus : ferrugineus : supra pilis brevibus

adpressis minus crebre vestitus : clypeo (hoc antice leviter

emarginato) fronteque crebre rugulosis, ut plana minus
disparia visis: labro clypei planum leviter superanti

;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales sat angustiori) ; antennis

9-articulatis : prothorace quam longiori ut 7 ad 4 latiori,

antice minus fortiter angustato, supra crebrius minus
fortiter punctulato (puncturis circiter 20 in segmenti
longitudine), lateribus (superne visis) prope medium for-

titer dilatato-rotundatis, margine laterali aequali, angulis

anticis rectis leviter productis posticis (superne visis)

rotundatis, basi vix bisinuata, margine basali aequali

;

elytris minute granulatis crebre subtilius leviter nee
aspere punctulatis (trans elytron puncturis circiter 27)

;

pygidio sparsim fortius punctulato ; coxis posticis quam
metasternum sat brevioribus quam segmentum ventrale

2um paullo longioribus ; tarsorum posticorum articulo

basali quam 2 US manifeste breviori, quam 3 US paullo

longiori: unguiculis bifidis. Long., 3 1.: lat., If 1.

This species is near H . borealis and sordidus. From the

former it is very easily distinguishable by the very much more
strongly rounded sides of its prothorax. It is much closer to

H. sordidus, from which it differs, however, by its evidently

wider form ; its prothorax less narrowed in front, with sides

even more strongly rounded, greatest width nearer the middle,

hind angles quite rounded off, and puncturation evidently a
little stronger and less close : its elytra! punctures a little less

close, less strongly impressed, and not asperate ; its hind
coxae very evidently shorter, etc. It bears much resemblance
to several species near the end of Group VIII. , from which its

claws (all of them bind) readily distinguish it.

North Queensland (Mr. Perkins).

H sordidus, sp. nov. Modice elongatus, postice leviter dila-

tatus ; minus nitidus ; ferrugineus ; supra pilis brevibus

adpressis minus crebre vestitus : clypeo crebre ruguloso,

antice leviter emarginato ; labro clypei planum vix super-

anti : capite antice (a tergo oblique viso) tripliciter con-

vexo (parte mediana quam laterales sat angustiori)

;

fronte rugulose sat grosse punctulata ; hac clypeoque ut
plana sat disparia visis ; antennis 9-articulatis, brevibus

;
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prothoraoe quam longiori ut 7 ad 4 latiori, antice fortiter

angustato, supra crebrius sat subtiliter punctulato (punc-

turis circiter 22 in segmenti longitudine) , lateribus

(superne visis) fortiter arcuatis pone medium dilatato-

rotundatis, margine laterali sequali, angulis anticis

obtusis parum productis posticis (superne visis)

rotundato-obtusis, basi leviter bisinuata, margine basali

aequali ; elytris crebre subtilius nonnihil aspere punctu-

latis (trans elytron puncturis circiter 30) ;
pygidio longi-

tudinaliter carinato, sparsim grossius punctulato coxis

posticis quam metasternum sat brevioribus, quam seg-

mentum ventrale 2um sat longioribus : tarsorum posti-

corum articulo basali quam 2 11S manifeste breviori, quam
3 US paullo longiori; unguiculis bifidis. Long., 3-f 1. ;

la*., If 1.

Not very close to any other species known to me, except

H. 'pauper, but to a casual glance of very ordinary appear-

ance, with much general resemblance to those small

obscure-looking species which I have placed in the latter part

of Group. VIII. (H. parvulus, Macl., etc.)— a resemblance
which is shared by H. infuscatus, Macl., and several others

near it in the tabulation. The sculpture of its dorsal surface

and most of its other characters are much like those of H.
borealis, Blackb., but it is very distinct from that species by
the shape of its prothorax (strongly narrowed in front and
with the sides strongly rotundate-dilatate behind the middle)
and by the notably wider and less prominent middle lobe of

the trilobed outline of its head ; its trilobed outline being
very feeble and not divided, with the middle lobe about three-

quarters of a lateral lobe in size.

North Queensland (Mr. Perkins).

H 'humills, sp. nov. Modice elongatus, postice leviter dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis adpressis
minus brevibus sparsius vestitus ; clypeo sat grosse rugu-
loso, antice oblique elevato-truncato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam lateralium dimidium
angustiori) ; fronte vix rugulose sat grosse puctulata

;

hac clypeoque ut plana valde disparia visis; antennis
9-articulatis

; prothorace quam longiori ut 7 ad 4 latiori,

antice fortiter angustato, supra minus crebre sat fortiter
punctulato (puncturis circiter 18 in segmenti longi-
tudine), lateribus (superne visis) sat fortiter arcuatis,
margine laterali aequali, angulis anticis acutis sat pro-
ductis posticis (superne visis) rotundato-obtusis, basi
modice bisinuata, margine basali aequali ; elytris crebrius
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minus fortiter punctulatis (trans elytron puncturis cir-

citer 28) ;
pygidio crebrius minus fortiter punctulato

;

coxis posticis quam metasternum multo brevioribus,

quam segmentum ventrale 2um sat longioribus ; tarsorum
posticorum articulo basali quam 2 US sat breviori, 3° sat

aequali; unguiculis bifidis. Long., 3^ 1. ; lat., If I.

The form of the clypeus is unusual, the middle appearing
as if a small piece had been obliquely (from the dorsal sur-

face downward and forward) sliced off, and the marginal
edging following the outline of the truncature so formed. The
front of the pronotum bears a fringe of long erect hairs ; this

is, I think, a character of some importance, but its value is

discounted for practical purposes by the ease with which the

hairs are rubbed off, so that it is difficult to be sure that their

absence is not accidental unless one is sure that the specimen
examined is not abraded. The trilobed outline of the head
is strongly developed and strongly divided, the middle lobe a

little less than half of a lateral lobe in size.

New South Wales; Young (Mr. Sloane).

II. cliens, sp. nov. Modice elongatus, postice parum dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis adpressis

minus brevibus sparsius vestitus ; clypeo (hoc antice

rotundatim sat late emarginato) fronteque crebre sat

grosse rugulosis ut plana parum disparia visis ; labro

clypei planum superanti; capite antice (a tergo oblique

viso) tripliciter convexo (parte mediana quam lateralium

dimidium sat angustiori) ; antennis 9-articulatis : pro-

thorace quam longiori ut 7 ad 4 latiori, antice parum
angustato, supra minus crebre sat fortiter punctulato
(puncturis circiter 18 in segmenti longitudine) , lateribus

(superne visis) leviter arcuatis, margine lateral! aequali,

angulis anticis obtusis minus productis posticis (superne
visis) rotundato -obtusis, basi modice bisinuata, margine
basali sequali ; elytris crebrius minus fortiter punctu-
latis (trans elytron puncturis circiter 28) ;

pygidio

crebrius minus fortiter punctulato; coxis posticis quam
metasternum sat breviorilfus, quam segmentum ventrale

2um sat longioribus ; tarsorum posticorum articulo basali

quam 2 US paullo breviori, 3° sat sequali ; unguiculis

bifidis. Long., 3f 1. ; lat., If- 1.

Easily distinguishable by the characters cited in the tabu-

lation. Rather close to H . humilis, but differing by (in addi-

tion to the character cited in the tabulation) its prothorax
much less narrowed in front (so that the segment looks more
transverse, to a casual glance), its clypeus normally emar-
ginate in front, its longer hind coxae, etc. The trilobed out-



185

line of the head is not divided, the middle lobe not projecting

nearly so far as the lateral lobes.

New South Wales; Queanbeyan (Mr. Lea).

Group VIII.

The division of the aggregate AA in this Group into two

aggregates distinguished by the length of the hind coxae is

not quite so easy of application as the corresponding division

in the other Groups, owing to the presence of a few species

(mostly of abnormally elongate form), in which the hind coxae

do not quite fit any formula that is satisfactory in respect of

the other species. Some remarks on these two aggregates (B

and BB) of the aggregate AA, therefore, seem necessary. The
normal condition of species of B is : hind coxae as long (or all

but as long) as the metasternum, at any rate very much
nearer to the length of the metasternum than to that of the

2nd ventral segment, covering the 1st ventral segment (i.e.,

that which is very narrowly visible between the hind trochan-

ters as ap23arently the 1st ventral segment), or exposing only

a very narrow strip of it (much narrower than half of the

next segment). There are a few species which differ from the

normal only in the exposure of an exceptionally wide strip of

the 1st ventral segment, and these will present no difficulty, as

they quite obviously belong to the aggregate with long hind
coxae. There is, however, one small aggregate which I have
placed in B that undoubtedly seems to hover between B and
BB. The species composing it are of more or less notably
elongate form, the elongation being especially conspicuous in

the ventral segments. The 1st ventral segment is widely ex-

posed in them all, and in two of them (longulus and tubricus)

the hind coxae are very decidedly shorter than the meta-
sternum, and, in fact, somewhat intermediate in length
between the metasternum and the unusually elongate 2nd
ventral segment—indeed, in lubricus they seem to be a trifle

more nearly equal to the latter in length than to the meta-
sternum. I think, however, that wherever they be placed
they must be associated together, and as the three of them
not already mentioned by name (pallidulus, Macl., flavus,
Blackb., and angustus, Blackb.) have hind coxae scarcely or
very little shorter than the metasternum, and, therefore,

would be much more out of place in BB than longulus and
lubricus in B, it seems necessary to place them all in the
aggregate B. They are easily recognizable species, having two
characters which are unusual (especially in combination),
viz., the outline of the eye slightly passing, or, at any rate,
fully reaching, that of the clypeus laterally; and the apex
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of the lateral margin of the hind coxae carinate and sub-

spiniform. The last-mentioned character is not present in

any species that I have placed in the aggregate BB. The
normal condition of species of BB is: hind coxae much shorter

than metasternum, and not more nearly equal in respect of

length to the metasternum than to the 2nd ventral segment
(in many species very little longer than the 2nd ventral seg-

ment), the exposed part of the 1st ventral segment half (or

even more than half) as long as the 2nd ventral segment.
The only departure known to me in BB from the above
described condition sufficiently marked to be worthy of men-
tion is in a very small number of species (e.g., H . fumatus,
Er.) in which the hind coxae are unduly longer than the 2nd
ventral segment, but these insects have an unusually long
metasternum (very considerably longer than the hind coxae)

and also have the 1st ventral segment largely exposed.

The aggregate B of AA, it will be observed, is divided

into two sections (C and CC), distinguished by the elytra

being either very closely punctulate or notably less closely

punctulate—in the former section 20 punctures from the
suture not passing the middle of the elytra. The only species

that can be considered near the border line between these

sections is furvus, Blackb. (of the aggregate CC), in which
about 17 elytral punctures from the suture reach the middle.

The pronotum of many species of Heteronyx is fringed

in front with long erect hairs, and I believe their presence

or absence to be of value in distinguishing species, but as

the hairs in question are very easily rubbed off, I have not
considered it wise to make much use of the character. The
pronotum and elytra are usually (probably always in fresh

specimens) fringed laterally also, but I have not found that

character to be of value for distinguishing species.

It will be noted that in this Group I have described the

claws only of the hind tarsi. In all the species all the claws

are appendiculate, I believe (except in a few species whose
front claws are described), but the other characters ascribed

to the hind claws are not in all cases exactly reproduced in

the other claws.

In some species of this Group (and in some instances in

other Groups) individual specimens have feeble indications of

a longitudinal channel on the pronotum. Its distinctness is

certainly variable within the limits of a species, and (in some
species, at any rate) is dependent on the degree of maturity

of the specimen. It does not seem to be a reliable character

for diagnosis.
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The number of names of previously - described species

confidently attributable to this Group is 51. I add 27 new
names in the following pages. There are also 10 previously-

described species which cannot be confidently placed in any
Group without inspection of types that are not in Australia,

but which probably are members of this or the preceding

Group. They will be found enumerated in the Supplement
following. Three species (of the 51 mentioned above) are not
placed in the tabulation (vide infra) as the types are in

Sydney, and I have not been able to examine them. They
are Erichsoni, Blackb., marginatus, Blackb., and scutatus,

Macl. Five names (of the 51 mentioned above) are synonyms,
and will be found enumerated in the Supplement. The re-

maining names are placed in the tabulation :
—

A. Male elytra black at base; pronotum
clothed with long hairs in both sexes

;

elytra striate.

B. Punctures of pronotum very close (10
from front not reaching middle)

,

C. Antennal flabellum dark.
D. Elytral interstices not conspicu-

ously and evenly convex.
E. Prothorax at its widest scarcely

behind middle ; sides very
strongly rounded ...

EE. Prothorax at its widest con-
siderably behind middle ; sides
only moderately rounded.

F. All the elytral interstices
flat, striae very faint, basal
black of male elytra wide

FF. Alternate elytral inter-
stices convex, striae strong,
basal black of male elytra
narrow

DD. Elytral interstices strongly and
evenly convex

CC. Antennal flabellum testaceous ...

BB. Punctures of pronotum much less
close (10 from front well passing
middle) ; antennal flabellum bright
ferruginous

AA. Species not combining the characters
of A.

<3) B. Hind coxae not or but little shorter
than metasternum (vide supra in
general remarks).

C. Elytral punctures very close (20
from suture not passing the
middle).

fallax, Blackb.

dimidiatus, Er.

jubatus, Blackb.

striatipennis, Blanch.
fraternus, Blackb.

hirtuosus, Blanch.

(3)2?. longulus, Blackb., and lubricus,
border line of this aggregate.

Blackb., are on the
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D. Hind claAvs elongate; apical piece
not or scarcely shorter than
basal, compressed and continu-
ing general curve.

E. Species of large size (more than
5 L).

F. Labrum (viewed from in
front) having a widely-erect
face.

G. Elytral punctures excess-
ively fine (much finer than
in H. jubatusj.

H. Punctures of pronotum
excessively fine, like
those of the elytra.

I. Species not having a
conspicuous pencil of
bristles at apex of
suture.

J. Whole surface of ely-

tra bearing sparse
minute granules
emitting long erect
ha irs

JJ. Elytra not bearing
(unless a few close

to base) long erect
hairs.

K. Middle lobe of
trilobed outline
much more than

lateralhalf
lobe

KK. Middle lobe ot

trilobed outline
not more than
half a lateral
lobe

II. Elytra having a con-
spicuous pencil of
bristles at apex of
suture

HH. Punctures of prono-
tum much larger (as

large as those on elytra
of TL. jubatvs)

GG. Elytral punctures much
less fine (scarcely finer

than in H. jubatvs) ...

FF. Labrum not showing an
erect front face

EE. Species of much smaller size

(less than 4 1.)

DD. Hind claws smaller, apical
piece much smaller than basal
and usually much bent.

E. Punctures of pronotum very
small and close (10 from front
not nearly reaching middle).

pustulosuS; Blackb.

agrestis, Burm

.

scalptus. Blackb.

elongatus, Blanch.

major, Blackb.

rh inastu s , Black h.

xanthotrichus, Blackb.

Waterhousei, Blackb.



189

F. Trilobed outline of head well

denned, more or less

divided.
G. Front outline of clypeus

not concave ; clypeal
suture strongly cariniform

GG. Not with characters (in

combination) of G.
H. Basal joint of hind tarsi

as long as 2nd joint;
elytra not with long
seta?

HH. Not with characters
(in combination) of H.

I. Puncturation of head
rugulose and more or
less coarse (not less so

than in H. jubatusj.
J. Elytra (at any rate

near apex) bearing;
long coarse bristles

JJ. Elytra not bearing
long bristles

II. Puncturation of head
close, very fine, and
scarcely rugulose

KF, Outline of head feebly tri-

sinuate, not at all divided
EE. Punctures of pronotum les&

close (10 from front nearly
reach middle), and much
larger

CC. Elytral punctures much less close

(20 from suture considerably pass
middle).

D. Trilobed outline strongly divided,
middle lobe half a lateral lobe,

or less.

E. Elytral punctures decidedly
sparse (12 from suture reach
at least to middle).

F. Stipes of antenna? more
elongate and slender, joint
3 quite conspicuously longer
than joint 4.

G. Prothorax much narrowed
in front.

H. Punctures of frons and
pronotum similar in
size.

I. Lateral gutter of pro-
notum in front part
conspicuously dilated
with its lateral edg-
ing more raised

II. Lateral gutter of pro-
notum and its edging
even or almost so ...

laminatus, Blackb.

subferrugineus, Burm.

macilentus, Blackb.

Helmsi. Blackb.

doctus, BJackb.

peregrinus, Blackb.

Macleayi, BJackb.

vagans, Blackb.

conjunctus. IViackb.
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HH. Punctures of pro-
notum notably smaller
than of frons

GG. Prothorax only very
slightly narrowed in front

FF. Stipes of antennas short
and stout, joint 3 only
slightly longer than 4.

G. Punctures of frons and
pronotum similar in size.

H. Prothorax considerably
narrowed in front

HH. Prothorax only very
slightly narrowed in
front

GG. Punctures of pronotum
notably smaller than of
frons

EE. Elytral punctures consider-
ably more numerous (12 from
suture not reaching middle)

F. Lateral outline of prothorax
(viewed from the side)

strongly sinuate
FF. Lateral outline of pro-

thorax (viewed from the
side) straight

DD. Trilobed outline not as D.
E. Size at least moderate (much

more than long., 2 L).

F. Elytra not having a con-
spicuous transverse sulcus
in apical part.

G. Not iridescent.
H. Punctures of pronotum

very fine and close (20
from front scarcely
reach middle)

HH. Punctures of pro-
notum much less num-
erous.

I. Postero-external angle
of metasternum sub-
spiniform ; clypeus
not angulate in front
of eye and not pass-
ing outline of eye.

J. Sutural apex strongly
carinate and con-
spicuously promin-
ent hindward

JJ. Sutural apex not as

J

.

K. Basal piece of
hind claws quite
strongly com-
pressed^

castaneus, Mad.

Olliffi, Blackb.

Erichsoni. Blackb

mimus, Blackb.

farinensis, Blackb.

Hackeri, Blackb.

badius, Macl.

muestus, Blackb.

longulus, Blackb.
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L. Elytral punc-
tures more
sparse and
deeply impress-
ed (about 12
from suture
reach middle)

LL. Elytral punc-
tures conspicu-
ously more close
and faintly im-
pressed

KK. Hind claws long,
basal piece not
compressed

L. Apical piece of
hind claws as
long as basal

LL. Apical piece of
hind claws not-
ably shorter

II. Not combining the
characters of I.

J. Basal edging of pro-
notum strongly
raised in its lat-
eral parts ; size
large (about 6 1.)

JJ. Basal edging of pro-
notum not or scar-
cely more raised
laterally.

K. Elytral punctures
quite sparse
(about 10 from
suture reach
middle).

L. Joint 3 of an-
tennse not
longer than
joint 4

LL. Joint 3 of an-
tenna? consid-
erably longer
than ioint 4 ...

KK. Elytral punc-
tures much more
numerous.

L. Prothorax across
apex of middle
line not or
scarcely nar-
rower than
across base.

M. Clypeus and
f rons form
a continuous
even and
evenlv sculp-
tured surface

angustus, Blackb.

flavus, Blackb.

lubricus, Blackb.

pallidulus, Mad.

amcenus, Blackb.

siccus, Blackb.

ambiguus, Blackb.

planiceps, Blackb.
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MM. Clypeus and frons
very distinct and dif-

ferently sculptured
LL. Protliorax across apex

of middle line much
narrower than across
base.

M. Punctures of elytra
numerous (30 or
thereabout across an
elytron).

N. Joint 3 of antenna?
short (much shorter
than 2 and about
equal 4).

O. Hind femora ex-
tremely wide :

size larger (more
than 4£ 1.)

00. Hind femora nor-
mal; size smaller
(less than 4 1.) ...

NN. Joint 3 of an-
tenna? longer (scar-

cely shorter than 2
and notablv longer
than 4) ...

MM. Punctures of elytra
much less numerous
(about 22 across an
elytron)

GG. Iridescent beneath (dorsal surface
pruinose)

FF. Elytra with a deep transverse sul-

cus immediately before apex
EE. Size very small (less than 2 1.)

BB. Hind coxa? much shorter than the meta-
3ternum.

C. Punctures of pronotum very fine and close

(15 from front not or scarcely reaching
middle).

D. Trilobed outline divided; middle lobe not
or scarcely more than half of a lateral
lobe

DD. Trilobed outline not divided; middle
lobe much larger

CC. Punctures of pronotum much less num-
erous.

T). Basal piece of hind claws strongly com-
pressed ; its inner outline quite straight

,

and parallel with the opposite out-
line.

E. Elytral punctures not very close (about
15 from suture at least reach middle).

F. Clypeus passes outline of eye and is

angular, in front of eye
YV. Clypeus not passing outline of eye

and not angular

collaris, lilackb.

furvus, Blackb

approximans, Blackb.

ordinarius, Blackb.

rusticus, Blackb.

iridiventris, Blackb.

posticalis, Blackb.
minimis, Blackb.

puncticollis, Blackb.

simius, Blackb.

montanus, Blackb.

miser, Blackb.
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EE. Elytral punctures notably
closer (15 from suture not
very nearly reaching middle)

T)T>. Hind claws not as D.
E. Punctures of pronotum very

much, smaller and closer than
of elytra.

F. Hind series of large punc-
tures on hind femora well
separated throughout from
hind margin

FF. Hind series of large punc-
tures on hind femora
fringes hind margin in api-
cal part

EE. Punctures of pronotum very
much smaller and less close
than of elytra

EEE. Punctures of dorsal surface
not as E or EE.

F. Lateral sulcus of pronotum
close to apex conspicuously
expanded, with its edging
more raised.

G. Elytra not clothed with
long erect hairs

GG. Elytra clothed with long
erect hairs

FF. Lateral sulcus of pronotum
not or scarcely perceptibly
expanded in front.

G. Elytra glabrous or with
only extremely short
(usually extremely sparse)
hairs.

H. Elytral punctures not
very close (12 from
suture reach or pass
middle).

I. Pronotum but little

convex, viewed from
the side.

J. Hind angles of pro-
notum viewed from
above well marked

JJ. KK. Hind angles
of pronotum viewed
from above round-
ed off

II. Pronotum strongly
convex, viewed from
the side

HH. Elytral punctures much
closer (12 from suture
not nearly reaching
middle)

GG. Pilosity of elytra nor-
mally long and close.

substriatus, Mad.

nudus, Blackb.

Rothei, Blackb.

impar, Blackb.

fumatus, Er.

hirsutus, Blackb.

subglaber, Macl.

nigrjnus, Blackb.

convexicollis, Blackb.

vacuus, Blackb.
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H. Basal edging of pro-
notum unusually thick
and strongly raised ...

HH. Basal edging of pro-
noturn fine and not
raised above the gen-
eral surface.

I. Raised lateral edging
of elytra continuous
to sutural apex (apex
not fringed with
bristles).

J. Pygidiuni non-car-
inate

JJ. Pygidium longitud-
inally carinate ...

II. Raised lateral edging
of elytra not nearly
continuous to sutural
apex.

J. Raised lateral edg-
ing ends on ex-
treme margin of

elytra.
K. Lateral margins

of prothorax di-

verge hindward
much beyond
middle (as much
as in H. jubatusj

KK. Lateral margins
of prothorax di-

verge hindward
but little beyond
middle.

L. Elytra unicol-
orous.

M. Claws sub-
bifid

MM. Claws nor-
mally appen-
diculate (and
very small)

LL. Suture dark
JJ. Raised lateral edg-

ing ends on apical
part of elytra at
base of apical
membrane.

K. Elvtral punctures
fine and close (15
from suture scar-

cely reach middle)
KK. Elvtral punc-

tures less fine

and close (12

from suture
reach middle) ...

oscillator, Blackb.

parvulus, Mart.

calidus, Blackb.

inconspicuus, Blackb.

concolor, Mart.

subcylindricus, Blackb.
suturalis, Blackb.

puer, Blackb.

mildu re n s i s , HIa r J: b

.
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H. dimidiatus, Er., and its allies. The species forming

the aggregate A in my tabulation of characters in this Group
are very distinct from all other Ileteronyces known to me, not

only by the combination of characters indicated in the tabu-

lation, but also by the presence of an unusually well-marked

difference between the sexes in respect of the front claws, the

basal piece of those claws bearing on the inner margin in the

male a laminiform process of more or less quadrate form,

which, however, is feebly represented in the female also (the

basal piece in the female being of a conspicuously compressed

form). The males, moreover (in all the species of which I

know the sexes with certainty) differ from the females in the

presence of dark colouring on the basal part of the elytra.

In this aggregate must be placed a species represented by a
female example in the Macleay Museum ticketed with one of

Mr. W. S. Macleay's labels bearing the name "Cotidia aus-

tralis, Gory," under which name there is a quasi-description

in Boisduval's memoir in the "Voyage de l'Austrolabe." The
name "australis," however, had been used previously by
Guerin for a Heteronyx from Tasmania which could not be
identified or even referred to one of my Groups without exam-
ination of the type, as there is no reference to the labrum in

the description ; but there is nothing in the brief description

inconsistent with its being a member of this present aggregate.
The size given by Guerin (long., 11 mm.), nevertheless, points
to its probably belonging to some other aggregate (probably
Group IV.), and the locality renders it improbable that in
any case Cotidia australis is identical with it. Heteronyx
(Cotidia) australis, Gory (apparently a MS. name adopted
by Boisd.) must, therefore, be regarded as a nom. pros-occ. I
described the same species (Proc. Linn. Soc, N.S.W., 1889,
p. 672) under the name fallax, which, consequently, must
stand as its name. The species of this aggregate are for the
most part easy of identification, inter se, as will be seen by
a reference to the tabulation. There are two of them, how-
ever, about which I am in some difficulty (II. dimidiatus, Er.,
and //. jubatus, Blackb.), to the extent that I am not quite
certain regarding their females, inasmuch as I have not seen
a female likely to be dimidiatus from the original locality
(Tasmania), nor one from any other locality identical with
any locality from which I have the male of dimidiatus. I
have before me, however, a female from the Jenolan Cave
district, and another from Armidale, which I cannot separate
from male dimidiatus by any character not likely to be sexual.
The males of dimidiatus, Er., and of jubatus, Blackb., are
quite easy to distinguish from each other, the former being of
narrow elongate form—the prothorax especially narrow, its
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width not more than a third of the whole length of the
insect—and its elytra with striae very faintly denned, inter-

stices equal, inter se, and flat, and fully the basal third black.

The male of jubatus is a much more robust and less elongate
insect—its elytra with well-impressed striae, interstices (especi-

ally the alternate ones) distinctly convex, and the base only
very narrowly black. The female of jubatus scarcely differs

from the male except in respect of sexual characters, which
however, include the absence of black colouring on the elytra

and variably lighter colouring in general of the pronotum
and under-surface. The specimens referred to above as pro-

bably females of dimidiatus differ from the males of

that species only as the females of jubatus differ from their

males, although, however, they are of a little more robust
form than I should expect in female dimidiatus. Both
species are fairly common. I have seen jubatus from South
Australia, Victoria, and New South Wales ; dimidiatus from
Tasmania, South Australia, Victoria, and (if the females
mentioned above are rightly identified) New South Wales.
The following I regard as varieties, but they may prove to

represent distinct species: (a) jubatus, v ar. female, entirely

ferruginous except frons and antennal nabella, convexity of

alternate interstices feeble (from Murray Bridge) ; fb)
jubatus, var. male, the parts usually black are pale fuscous,

not much darker than the other parts, male character of

claws feeble (from Sydney) ; dimidiatus, var. male and
female (very likely to be found a distinct species when more
specimens can be examined) striae more strongly impressed in

both sexes, male elytra with basal half black, form a little

less elongate (from G-isborne, Victoria).

H. striatipennis , Blanch. Of this species I have seen

only a single female, which differs from the male (the only

sex previously described) as does the female of jubatus from
its male.

H. liirtuosus, Blackb. Varies a good deal in colouring.

I described four varieties. It may be noted that all the

specimens with dark colouring on the elytra are males.

H. jubatus, Blackb. For notes on this species see above,

under H . dimidiatus, Er. In describing it I expressed doubt
of its distinctness from //. striatipennis, Blanch., which I had
not then seen. It is, however, quite distinct, differing in its

wider and less cylindric form as well as in the sculpture of its

elytra.

H. fraternus, Blackb. This species is in the unfortunate
position of the type having perished. It was described on a
unique example in the collection of the late Mr. J. Ander-
son. During the long illness of that gentleman (by whose
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death science lost a most assiduous student) his collection

fell into decay, and the specimen of H. fratemus has dis-

appeared. In my own collection there is a specimen from

the same locality as the type (Port Lincoln) which I com-

pared many years ago with the type and labelled "apparently

H. fraternus abraded." It must be noted that there is a

doubt whether this species was rightly associated in the same

aggregate as jubatus, Blackb. (where I then placed it), as 1

had not then observed the peculiar sexual characteristics com-

mon to jubatus and its allies. If the type was a female (as

my abraded specimen seems to be) it is probable that the dis-

covery of the male would confirm the association of the species

with jubatus, but if the type was a male the species would
probably have to be removed from the aggregate A to AA, in

which case it would stand beside H. waterhousei, Blackb.,

differing from it by, inter alia, the very much closer punctura-

tion of its pronotum.
H. pubescens, Macl. For this nom. prceoce (previously

used by Erichson, Weigm. Arch., 1842, I., p. 164) I pro-

pose the name Erichsoni.

H. Sydneyanus, Blackb. In the original description of

this species (Proc. Linn. Soc, N.S.W., 1890, p. 559) it was
referred to the aggregate that is now Group VIII., with a

note on the middle lobe of the trilobed outline of its head
not forming a convex curve. As the Groups are charac-

terized in this present Revision that character removes the

species from Group VIII. to Group IV., where it will be
found placed in the second subgroup. I accidentally omitted
mention of this matter under the heading of Group IV.

H. vagans, Blackb. When I described this species I re-

ferred to it some specimens from Queensland which, however,
I am now satisfied represent a distinct species. H. vagans
and its allies are among the most difficult of the Australian
TIeteronyces, there appearing to be at least five species so

.closely allied that they could not be satisfactorily treated

without the comparison of quite fresh well-mounted specimens,

whereas of two of them the specimens before me are by no
means in good condition. H . vagans I have not seen from
any locality north of the Sydney district (the type is from
Albury). It differs from the others of the aggregate, especi-

ally by, in combination, its prothorax considerably narrowed
in front and the 3rd joint of its antennae conspicuously more
elongate. From the Tweed River I have received a species

(which I describe as H. Olliffi), differing from the others by
its almost black colour and its remarkably quadriform pro-

thorax (the width of which across the point where the middle
line meets the front margin is not appreciably less than across
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the base) ; its antennae are like those of H. vagans. Speci-

mens from Queensland (H. Erichsoni, ~Blajckb.=pu-bescens,

Macl.) are extremely close to vagans, but with the prothorax
very evidently less narrowed in front and the 3rd joint of th©-

antennse very much shorter. A badly-mutilated example from
North-West Australia is near those from Queensland, but with
the middle lobe of the trilobed outline of the head remarkably
minute, the prothorax evidently more transverse, and pro-

bably other distinctions in the numerous parts of the body
that are wanting. Finally, a specimen taken by the Horn
Expedition in Central Australia has the prothorax of vagans,

but with dorsal sculpture notably less rugulose, and the 3rd
antennal joint distinctly shorter. In the original description

of H. vagans the middle lobe of the trilobed outline of the

head was called "about a quarter" of a lateral lobe; this

somewhat unduly minimized it, and "a third" would be more
accurate.

H . badius, Macl. I have found it necessary to tabulate

the distinctive character of this species as consisting in the

punctures of its elytra being more numerous than in the other

species of the aggregate CC in A A, B, but not sufficiently

numerous to associate it with those of C in AA, B. The
fact is, the aggregates C and CC (badius being disregarded)

are so particularly satisfactory that it would be undesirable

to give them up for the sake of one species. Moreover,
badius does not really confuse the tabulation, for, although
its elytra are punctured much more closely than those of the

other species of CC, it is not at all likely to be supposed a
member of C, inasmuch as 20 punctures from the suture

reach quite clearly beyond the middle of an elytron, across

the whole elytron there being just about 30 punctures. In
general appearance it is distinctly suggestive of the species

described below as H. Macleayi, from which, however, it

differs by several characters besides the puncturation, especi-

ally by its prothorax being considerably narrower in front,

with front angles notably less produced.
H. subglaber, Macl. The type of this species is from

North-West Australia. There are before me specimens from
various localities in Northern Australia (scarcely any of them
in really good condition) which I do not feel justified in de-

scribing as distinct species, but among which I have little

doubt there are in reality several species closely allied to sub-

glaber. They all agree with subglaber, and differ from H.
nigrinus and convexicollis in the well-defined hind angles of

their prothorax, which from certain points of view might
almost be called "sharply rectangular." In the description of

subglaber mention is made of a fovea on each side of the pro-
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motum near the hind angles, This appears to be merely the

depression which is more or less distinctly traceable at no

great distance from the hind angles in most (if not all)

Heteronyces. It certainly varies in distinctness within the

limits of a species, but I think there are slight differences in

its exact position on the pronotum which are probably specific

;

I have not, however, been able to regard this character as

available for distinguishing species, on account of the differ-

ences of position being slight and the difference in distinct-

ness being so variable as it is. I have a specimen from North-

West Australia (certainly subglaber) in which the impression

is scarcely tra.ceable.

II . Cowelli, Blackb. An examination of the type speci-

men of H. concolor, Macl., has satisfied me that it is iden-

tical with H. Cowelli, and consequently the latter name must
be dropped. H . concolor is not identical with the species

which I referred to in Proc. Linn. Soc, N.S.W., 1889, p.

€82, as probably that insect.

H . major, sp. nov. Modice elongatus, postice sat dilatatus

;

minus nitidus ; obscure fuscus, antennis palpisque ferru-

gineis; supra pilis adpressis brevibus sat dense vestitus,

pronoto antice pilis elongatis erectis fimbriato ; clypeo

crebre subtilius ruguloso, antice late leviter emarginato

;

labro clypei planum superanti, antice late perpendiculari
;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales sat angustiori) ; fronte

crebre aspere minus subtiliter punctulata; hac clypeoque
ut plana sat disparia visis ; antennis 9-articulatis ; pro-

thorace quam longiori ut 14 ad 9 latiori, antice sat for-

titer angustato, supra crebre sat subtiliter nee leviter

punctulato (puncturis circiter 40 in segmenti longi-

tudine), lateribus (superne visis) sat arcuatis, angulis

anticis sat acutis sat productis posticis (superne visis)

rotundato-obtusis, basi sat fortiter bisinuata, margine
basali sat asquali ; elytris longitudinaliter vix obsolete

costulatis, confertim subtiliter minus leviter punctulatis
(trans elytron puncturis circiter 50) ; pygidio crebre sub-

tilius nee leviter punctulato ; coxis posticis quam meta-
sternum haud brevioribus, quam segmentum ventrale 2um

multo longioribus ; tarsorum posticorum articulo basali

quam 2 US sat breviori, 3° sat asquali ; unguiculis posticis

elongatis appendiculatis, parte basali quam apicalis vix
longiori. Long., 8 1.; lat., 3f 1.

'One of the large species of the genus, and bearing much
general resemblance to all the other species of the aggregate

C in AA, B. It is, however, quite easily distinguishable
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from them all by the characters cited in the tabulation. The
apex of its elytral suture might, perhaps, be thought capable

of confusion with that part of H. elongatus as having a pencil

of bristles, but in this species similar bristles are closely placed

along the whole apex of the elytra, and in elongatus are con-

fined to the apex of the suture. The sculpture of its dorsal

surface is very widely different from the corresponding sculp-

ture in elongatus. The trilobed outline of the head is well

developed and is divided, the middle lobe scarcely two-thirds

of a lateral lobe in size. The outline of the erect face of the

labrum (viewed from in front) is that of a segment of a circle

(the normal condition in species whose head shows a trilobed

outline)

.

New South Wales; Picton (Mr. Griffith).

H. xanthotrichus , sp. nov. Minus elongatus, postice minus
dilatatus ; minus nitidus : obscure ferrugineus ; supra
pilis adpressis brevibus sat dense vestitus, pronoto antice

pilis elongatis erectis flavis fimbriate ; clypeo crebre sub-

tilius ruguloso, antice late leviter emarginato ; labro

clypei planum superanti, antice haud perpendiculari ;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales sat angustiori) ; fronte

crebre subtilius leviter punctulata; hac clypeoque ut
plana minus disparia visis ; antennis 9-articulatis

;
pro-

thorace quam longiori ut 12 ad 7 latiori, antice modice
angustato, supra confertim subtiliter sat leviter punctu-
lato (puncturis circiter 40 in segmenti longitudine)

,

lateribus (superne visis) leviter arcuatis, angulis anticis

sat acutis sat productis posticis (superne visis)

rotundato-obtusis, basi sat fortiter bisinuata, mar-
gine basali ad latera summa paullo magis
elevato ; elytris sat obsolete nonnihil costu-

latis, confertissime subtilissime leviter punctulatis (trans

elytron puncturis circiter 60) ;
pygidio crebre subtiliter

punctulato ; coxis posticis quam metasternum hand
brevioribus, quam segmentum ventrale 2 uin multo long-

ioribus; tarsorum posticorum articulo basali quam 2 US sat

breviori, 3° sat aequali ; unguiculis posticis elongatis

appendiculatis, parte basali quam apicalis vix longiori.

Long., 6 1. ; lat., 3 1.

The form of the labrum (not turned up perpendicularly

in its apical part, but having its whole direction forward and
upward) distinguishes this species readily from the others of

its aggregate (C in AA, B). The trilobed outline of the head
is well developed and is divided, the middle lobe a little more-
than half of a lateral lobe in size. H. xanthotrichus is near-
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est to agrestis, Burm., having very similar dorsal sculpture,

but, inter alia, the trilobed outline of its head is better deve-

loped, with narrower middle lobe. It also is somewhat close

to scalptus, Blackb., in respect of dorsal sculpture, but its

elytra have not the fine transverse wrinkling so evident in

scalptus. The elongate hairs and bristles of its surface (e.g.,

those on the tibiae and those fringing the elytra) seem to" have

a more definitely yellow tone of colour than in some species

;

but this is, of course, a character of little importance, and
may not be so conspicuous in all specimens if the general colour

is at all variable.

Victoria and South Australia.

.H Waterhousei, sp. nov. Minus elongatus, postice minus
dilatatus ; minus nitidus ; ferrugineus ; supra pilis ad-

pressis brevibus sat dense vestitus, pronoto antice pilis

erectis fimbriato ; clypeo crebre subtilius ruguloso, antice

subtruncato, oculos in exteriorem partem haud super -

anti ; labro clypei planum superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales paullo angustiori) ; fronte subtilius sat

crebre punctulata ; hac clypeoque fere planum continuum
efncientibus ; antennis 9-articulatis

;
prothorace quam

longiori ut 7 ad 4 latiori, antice minus angustato, supra
subtiliter sat crebre punctulato (puncturis circiter 26 in

segmenti longitudine), lateribus (superne visis) sat

arcuatis postice nonnihil dilatato-rotundatis, angulis

anticis subrectis parum prominulis posticis (superne visis)

rotundato-obtusis, basi leviter bisinuata, margine basali

sat aequali; elytris subtiliter confertim punctulatis (trans

elytron puncturis circiter 50) ; pygidio crebre subtiliter

punctulato ; coxis posticis quam metasternum vix brevior-

ibus quam segmentum ventrale 2um multo longioribus;

tarsorum posticorum articulo basali quam 2 US sat breviori
3° sat aequali ; unguiculis posticis elongatis appendicu-.
latis, parte basali quam apicalis parum longiori. Long.,

3f l.;lat., lfl.

An isolated species resembling in respect of its general

characters those of the aggregate DD of AA, B, but having
claws like those of the aggregate D. Its superficial re-

semblance to H. laminatus, Blackb., is very marked, but it

differs (independently of the claw structure) from that species

~by numerous characters

—

e.g., middle lobe of trilobed outline

much narrower and less prominent, and the punctures of its

pronotum less close and considerably finer and of its elytra

very evidently finer. The third (uppermost) external tooth

of its front tibiae is scarcely defined. The trilobed outline of the
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head is well defined, but scarcely divided, the middle lobe a little

more than two-thirds of a lateral lobe in size. I have named
this species after the late Mr. G. R. Waterhouse, who did
valuable work on Australian Melolonthidce.

Western Australia; Eyre's Sandy Patch.

H. macilentus, sp. nov. Modice elongatus, postice vix dila-

tatus ; minus nitidus ; obscure fuscus, corpore subtus
antennis palpis pedibusque ferrugineis : supra pilis brevi-
bus adpressis et nonnullis (praesertim in pronoto antice
et in elytris postice) elongatis erectis vestitus; clypeo
(hoc antice late perleviter emarginato) fronteque crebre
sat fortiter rugulosis, fere planum continuum efficient-

ibus ; labro clypei planum superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales parum angustiori) ; antennis 9-articulatis

;

prothorace quam longiori ut 13 ad 7 latiori, antice modice
angustato, supra crebre subtiliter punctulato (puncturis
circiter 32 in segmenti longitudine), lateribus (superne
visis) leviter arcuatis, angulis anticis sat acutis modice
productis posticis (superne visis) rotundo-obtusis, basi vix
manifeste bisinuata, margine basali ad latera summa
manifeste magis elevato ; elytris longitudinaliter sat

obsolete striatis, confertim subtilissime punctulatis (trans

elytron puncturis circiter 50), in parte apicali summa
prope suturam breviter longitudinaliter carinato ; pygidio

sat crebre minus fortiter punctulato ; coxis posticis quam
metasternum baud brevioribus, quam segmentum ven-
trale 2um multo longioribus ; tarsorum posticorum articulo

basali quam 2 US vix breviori quam 3 US multo longiori

;

unguiculis posticis appendiculatis, parte basali quam
apicalis multo longiori. Long., 3 1.; lat., If 1.

I believe the unique type of this species to be more or
less abraded ; the elongate setae of its dorsal surface may be,

therefore, more numerous in a fresh specimen. The sex of

the type is doubtful. If it is a female there is a possibility

of its being a member of the aggregate A, but that seems
improbable on account of its front claws not having the com-
pressed form which is quite conspicuous even in the females

of the species that I have placed in A. If it were in A it

would stand beside II. fraternus, Blackb., from which it

differs by, inter alia, the basal joint of the hind tarsi very

much longer in proportion to both the 2nd and 3rd joints.

The trilobed outline of the head is well developed and lightly

divided, with the middle lobe scarcely smaller than a lateral

lobe. The small carina near the apex of the suture is re-

markable, and may be sexual.

South Australia; Yorke Peninsula.
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H. Macleayi, sp. nov. Minus elongates, postice parum dila-

tatus; minus nitidus; fuscus, corpore subtus antennis
palpis pedibusque dilutioribus ; supra pilis brevibus ad-

pressis sat dense et nonnullis erectis sat brevibus ves-

titus ; clypeo crebre sat fortiter ruguloso, antice late

leviter emarginato : labro clypei planum superanti ; capite

antice (a tergo oblique viso) tripliciter convexo (parte

mediana quam lateralium dimidium subangustiori)
;

fronte sat crebre fortius sat rugulose punctulata ; hac

clypeoque ut plana sat disparia visis ; antennis 9-articu-

latis; prothorace quam longiori ut 15 (vix) ad 8 latiori,

antice modice angustato, supra sat crebre subfortiter

punctulato (puncturis circiter 22 in segmenti longitudine),

lateribus (superne visis) modice arcuatis, angulis anticis

sat acutis modice productis posticis (superne visis)

obtusis, basi sat fortiter bisinuata, margine basali ad
latera vix magis elevato ; elytris longitudinaliter obtuse

vix manifeste costulatis, crebre subtiliter punctulato
(trans elytron puncturis circiter 43) ;

pygidio subtilius

crebrius (maris minus crebre) punctulato ; coxis posticis

quam metasternum haud brevioribus, quam segmentum
ventrale 2um multo longioribus ; tarsorum posticorum
articulo basali quam 2 US sat breviori 3° sat gequali;

unguiculis posticis appendiculatis, parte basali quam
apicalis multo longiori. Long., 4J-5 1. ; lat., 2J-2J 1.

I formerly supposed this species to be castaneus, Macl.
(and may have reported it to correspondents as probably that

insect), there being no character in Macleay's brief descrip-

tion inconsistent with that determination, but an examina-
tion of the type has proved the contrary. The species is

very easily identified (among all known to me) by the char-

acters cited in the tabulation. The trilobed outline of the

head is very well developed and is strongly divided, the middle
lobe scarcely half of a lateral lobe in size. The punctures of

the pronotum are very considerably larger than of the elytra.

North Queensland ; Cairns, etc.

H. Olliffi, sp. nov. Modice elongatus, postice minus dila-

tatus ; sat nitidus ; nigro-piceus, antennis palpis pedi-

busque ferrugineis, corpore subtus plus minusve rufes-

centi ; supra pilis brevibus suberectis sat dense vestitus

;

clypeo (hoc antice perleviter emarginato) fronteque crebre
rugulose sat grosse punctulatis, ut plana sat disparia

visis ; labro clypei planum superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales fere quadruplo angustiori) ; antennis 9-

articulatis, articulo 3° quam 2 11S parum breviori quam 4US

multo longiori; prothorace quam longiori ut 9 ad 5
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latiori, antice perparum angustato, supra fortiter sat
crebre punctulato (puncturis circiter 20 in seementi longi-
tudine), sulco laterali antice fortiter dilatato, lateribus
(superne visis) fere ad apicem sat rectis, angulis antici3

acutis fortiter productis posticis (superne visis) rectis,

basi sat fortiter bisinuata, margine basali ad latera
summa magis elevato ; elytris fortiter sat crebre punc-
tulatis (trans elytron puncturis circiter 25) ;

pygidio
sparsim sat fortiter punctulato ; coxis posticis quam
metasternum paullo brevioribus quam segmentum ven-
trale 2 lim multo longioribus; tarsorum posticorum articulo

basali quam 2 US paullo breviori, 3° sat sequali ; unguiculis
posticis appendiculatis, parte basali quam apicalis multo
longiori. Long., 4f• 1. ; lat.,

2-J-
1.

A very easily recognizable species, especially in respect of
the characters mentioned above under the heading of H.
vagans, Blackb. The trilobed outline of the head is strongly
divided, the middle lobe very little more than a quarter of a
lateral lobe in size.

New South Wales : Tweed River (given to me by the late

Mr. Olliff).

H. Erichsoni, sp. nov. New name for H. pubescens, Macl.
nom prceoec).

H. conjunctus, sp. nov. Modice elongatus, postice minus
dilatatus ; modice nitidus ; ferrugineus ; supra pilia

brevibus suberectis et nonnullis erectis sat elongatis ves-

titus ; clypeo sat grosse sat rugulose punctulato, antice

late leviter emarginato ; labro clypei planum superanti;
capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana lateralium dimidio sat sequali) ; front©

sat grosse vix rugulose punctulata; hac clypeoque ut
plana sat disparia visis ; antennis 9-articulatis, articulo

3° quam 4US multo longiori; prothorace quam longiori ut
9 ad 5 latiori, antice modice angustato, supra sparsius

sat fortiter punctulato (puncturis circiter 16 in segmenti
longitudine), lateribus (superne visis) minus arcuatis, sulco

laterali sat sequali, angulis anticis acutis sat productis

posticis (superne visis) rotundato-rectis, basi fortiter

bisinuata, margine basali sat aequali ; elytris sat for-

titer sat crebre punctulatis (trans elytron puncturis cir-

citer 25) ;
pygidio sparsius leviter punctulato ; coxis pos-

ticis quam metasternum parum brevioribus, quam seg-

mentum ventrale 2um multo longioribus; tarsorum posti-

corum articulo basali quam 2 US sat breviori quam 3 US

sublongiori ; unguiculis posticis appendiculatis, parte
basali quam apicalis multo longiori. Long., 4 1. ;

lat., 2 1.
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Besides the distinctive characters indicated in the tabu-

lation it may be noted that this species differs from most of

the nearly allied species (as will be seen by comparing the

descriptions) by the decidedly less numerous punctures of its

pronotum. The trilobed outline of the head is well developed

and is divided (but not strongly), its middle lobe just about

half a lateral lobe in size

North Queensland (Mr. Perkins).

II. farintmis, sp. nov. Modice elongatus, postice parum
dilatatus ; minus nitidus ; ferrugineus ; supra pilis brevi-

bus suberectis et nonnullis erectis magis elongatis ves-

titus, pronoto antice pilis sat longis fimbriato ; clypeo

(hoc antice leviter emarginato) fronteque crebre fortiter

rugulosis, ut plana sat disparia visis ; labro clypei planum,

superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales multo angus-

tiori) : antennis 9-articulatis, articulo 3° quam 4US vix

longiori
;

prothorace quam longiori ut 9 ad 5 latiori,

antice sat angustato, supra crebrius minus fortiter punc-
tulato (puncturis circiter 21 in segmenti longitudine)

,

lateribus (superne visis) sat arcuatis, sulco laterali sat

aequali, angulis anticis sat acutis minus productis posticis

(superne visis) obtusis, basi sat fortiter bisinuata, mar-
gine basali sat aequali; elytris sat fortiter sat crebre

punctulatis (trans elytron puncturis circiter 27) ;
pygidio

leviter minus crebre punctulato ; coxis posticis quam
metasternum paullo brevioribus quam segmentum ventrale

2um multo longioribus ; tarsorum posticorum articulo

basali quam 2 US sat breviori, 3° sat aequali ; unguiculis
posticis appendiculatis, parte basali quam apicalis multo
longiori. Long., 4J 1.; lat., 2\ 1.

It is noticeable that in this species the punctures of both
the head and the elytra are quite conspicuously larger than
those of the pronotum. The general resemblance to H. vagans
is considerable, but even apart from the dorsal sculpture the
much longer 3rd antennal joint of vagans furnishes a satis-

factory distinction. The trilobed outline is well developed
and divided, the middle lobe very narrow (scarcely a third of
a lateral lobe in size).

Central Australia; Farina, etc.

H . Hackeri, sp. nov. Elongatus, postice modice dilatatus;
minus nitidus; ferrugineus; supra pilis brevibus sub-
erectis et nonnullis erectis magis elongatis vestitus (his

praesertim in pronoto) ; clypeo crebre ruguloso, antice late

leviter emarginato ; labro clypei planum superanti ; capite
antice (a tergo oblique viso) tripliciter convexo (parte
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mediana quam lateralis multo angustiori) ; fronts rugu-
lose sat grosse punctulata, hac clypeoque ut plana minus
disparia visis; antennis 9-articulatis, articulo 3° quam
4US sat multo longiori; prothorace quam longiori Tit 9

ad 5 latiori, antice sat angustato, supra fortius minus
crebre punctulato (puncturis circiter 20 in segmenti
longitudine), lateribus (superne visis) sat arcuatis (a

latere visis) sat fortiter sinuatis, sulco laterali antice sat

dilatato, angulis anticis acutis sat productis posticis

(superne visis) rotundatim obtusis, basi sat fortiter

bisinuata, margine basali sat sequali : elytris squamose
subtiliter sat crebre punctulatis (trans elytron puncturis
circiter 35) ;

pygidio subtiliter vix crebre punctulato

;

coxis posticis quam metasternum haud brevioribus quam
segmentum ventrale 2um multo longioribus ; tarsorum
posticorum articulo basali quam 2 US sat breviori, quam
3 US sublongiori ; unguiculis posticis appendiculatis, parte
basali quam apicalis sat longiori ad apicem breviter spini-

formi. Long., 5f 1. ; lat., 2J 1.

This species is near H. badius, Macl., but is much larger,

and the punctures of its pronotum and elytra are notably
larger. The trilobed outline of the head is very distinctly

but not very strongly divided, the middle lobe a little less

than a lateral lobe in size.

North Queensland ; Coen (Hacker) . Given to me by
Mr. Carter.

H. mcestus, sp. nov. Sat elongatus, postice sat dilatatus;

minus nitidus
;

piceo-brunneus, antennis ferrugineis

;

supra pilis brevibus adpressis sat crebris et pilis nonnullis

erectis elongatis vestitus; clypeo (hoc antice sat emargin-
ato) fronteque sat crebre sat rugulose nee grosse punctu-
latis, ut plana modice disparia visis ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam lateralium dimidium mani-
feste latiori) ; antennis 9-articulatis robustis, articulo 3°

quam 2UR parum longiori; prothorace quam longiori ut
13 ad 8 latiori, antice fortiter angustato, supra confertim

subtiliter subaspere punctulato (puncturis circiter 40 in

segmenti longitudine), lateribus (superne visis) modice
arcuatis, angulis anticis acutis modice productis posticis

(superne visis) obtusis, basi sat fortiter bisinuata, mar-
gine basali ad latera paullo magis elevato ; elytris vix

manifeste striatis, subtilius sat crebre punctulatis (trans

elytron puncturis circiter 40) ;
pygidio subtiliter crebrius

punctulato ; coxis posticis quam metasternum vix brevior-

ibus quam segmentum ventrale 2um multo longioribus

;
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tarsorum posticorum articulo basali quam 2 US parum
breviori quam 3'1S sat longiori ; unguiculis posticis robustis

appendiculatis, parte basali quam apicalis parum longiori.

Long., 6J 1. ; lat,, 3 1.

Easily recognizable by the characters cited in the tabu-

lation. The trilobed outline of the head well denned but
scarcely divided, the middle lobe about three-fifths of a lateral

lobe in size.

New South Wales; Sydney (Mr. Lea).

H. amcenus, sp. nov. Sat elongatus, postice parum dilatatus

;

sat nitidus ; lsete ferrugineus ; supra pilis sat brevibus

suberectis, et in pronoto antice capiteque nonnullis elong-

atis erectis, vestitusj clypeo crebre sat grosse ruguloso,

antice late leviter emarginato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales multo angustiori)

;

fronte minus crebre sat grosse vix rugulose punctulato ;

hac clypeoque ut plana sat disparia visis ; antennis 9-

articulatis, articulo 3° parvo : prothorace quam longiori

ut 11 ad 6 latiori, antice perparum angustato ; supra
fortiter minus crebre punctulato (puncturis circiter 18 in

segmenti longitudine), lateribus (superne visis) leviter

arcuatis, sulco lateral! antice sat fortiter dilatato, angulis

anticis acutis sat fortiter productis posticis (superne visis)

sat rectis, basi bisinuata, margine basali ad latera multo
magis elevato ; elytris fortiter minus crebre punctulatis
(trans elytron puncturis circiter 24) ;

pygidio fortiter

minus crebre punctulato ; coxis posticis quam metaster-

num haud brevioribus, quam segmentum ventrale 2um

multo longioribus ; tarsorum posticorum articulo basali

quam 2 US sat breviori ; unguiculis posticis elongatis

appendiculatis. Long., 6 1. ; lat., 2f 1.

A fine large species, of a bright-reddish ferruginous colour

;

readily distinguishable by the characters indicated in the
tabulation. The trilobed outline of the head is fairly well

developed but not divided, the middle lobe about two-fifths

of a lateral lobe in size.

Western Australia; Mount Barker (Mr. Lea).

H. ambiguus, sp. nov. Minus elongatus, postice minus dila-

tatus ; sat nitidus ; fuscus, palpis antennisque ferru-
gineis ; supra pilis brevibus suberectis nonnullisque sat

elongatis erectis vestitus ; clypeo (hoc antice late vix
emarginato) fronteque (hac antice subito declivi) crebre
sat grosse rugulosis, ut plana valde disparia visis ; labro
clypei planum superanti ; capite antice (a tergo oblique
viso) tripliciter convexo (parte mediana quam laterales
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paullo angustiori) ; antennis 9-articulatis, articulo 3°

quam 4US sat longiori
;
prothorace quam longiori ut 11 ad

6 latiori, antice modice angustato, supra fortiter minus
crebre punctulato (puncturis circiter 14 in segmenti longi-

tudine), lateribus (superne visis) rotundatis, sulco laterali

antice sat dilatato, angulis anticis acutis sat productis
posticis (superne visis) rotundatis, basi vix perspicue
bisinuata, margine basali aequali; elytris granulatis,

sparsius sat fortiter punctulatis (trans elytron puncturis
circiter 20) ;

pygidic sat fortiter minus crebre punctulato
;

coxis posticis quam metasternum parum brevioribus quam
segmentum ventrale 2um multo longioribus ; tarsorum
posticorum articulo basali quam 2 US paullo breviori quam
3US paullo longiori; unguiculis posticis sat elongatis,

parte basali quam apicalis paullo longiori. Long., 4 1.;

lat., 2 1.

Very distinct from all other species known to me except

H. siccus, Blackb., whicb it resembles rather closely. Joint
3 of its antennae much more elongate readily distinguishes it,

however, from siccus, as also its puncturation notably coarser,

prothorax with sides and hind angles more rounded, longer

basal joint of hind tarsi, etc. The hind coxae leave more than
usual of the 1st ventral segment exposed, but are very little

shorter than the metasternum. The trilobed outline of the

head is feebly developed and not divided, the middle lobe

about three-quarters of a lateral lobe in size. The pronotum
is fringed with erect hairs in front.

Western Australia; Coolgardie.

H. planiccps, sp. nov. Elongatus, postice sat dilatatus ; sat

nitidus ; ferrugineus, supra pilis brevibus adpressis et

nonnullis in pronoto antice longioribus erectis vestitus;

clypeo (hoc antice subtruncato) fronteque confertim nee
grosse rugulosis, planum continuum efficientibus ; labro

clypei planum superanti; capite antice (a tergo oblique

viso) tripliciter convexo (parte mediana lateralibus sat

aequali) ; antennis 9-articulatis, articulo 3° quam 4US

multo longiori
;

prothorace quam longiori ut 9 ad 5

latiori, antice parum angustato, supra subtiliter crebrius

punctulato (puncturis circiter 25 in segmenti longitudine),

lateribus (superne visis) sat arcuatis, sulco laterali antice

leviter dilatato, angulis anticis acutis minus productis

posticis (superne visis) rotundato-obtusis, basi vix

perspicue sinuata, margine basali sat aequali ; elytris

subtilius sat crebre punctulatis (trans elytron puncturis

circiter 30) ;
pygidio subtilius sat crebre punctulato

;

coxis posticis quam metasternum vix brevioribus, quam
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segmentum ventrale 2 um multo longioribus ; tarsorum

posticorum articulo basali quam 2 US multo, quam 3 US vix,

breviori ; unguiculis posticis appendiculatis, sat elongatis,

parte basali quam apicalis haud multo longiori. Long.,

5 L; lat., 2J 1.

A remarkably narrow elongate species, the prothorax

unusually small in comparison with the elytra. Not much
like any other species known to me, though structurally near

collaris, Blackb., which, however, is very much smaller and
less elongate, with an unusually large prothorax, joint 3 of

antennae very short, basal joint of the hind tarsi as long as

the 2nd joint, etc. The prothorax of planiceps, measured at

the middle of the front margin, is very little narrower than
at the base, the sides converging somewhat in front of the

extremities of this line. The trilobed outline of the head is

fairly well developed, but scarcely divided, the middle lobe

about equal in size to a lateral lobe.

Western Australia; Geraldton (Mr. Lea).

H. approximans, sp. nov. Sat elongatus, postice leviter dila-

tatus ; minus nitidus ; ferrugineus ; supra pilis adpressis

sat brevibus et nonnullis elongatis erectis (his prsesertim

in pronoto antice et in capite sitis) vestitus ; clypeo crebre

ruguloso antice late vix emarginato ; labro clypei planum
superanti ; capite antice (a tergo oblique viso) tripliciter

convexo (parte mediana quam laterales sat angustiori)
;

fronte fortiter sat crebre haud rugulose punctulata, hac
clypeoque ut plana parum disparia visis ; antennis 9-

articulatis, articulo 3° quam 2 US multo breviori quam 4US

parum longiori
;

prothorace quam longiori ut 7 ad 4

latiori, antice sat angustato, supra subtilius sat crebre

punctulato (puncturis circiter 25 in segmenti longitudine),

lateribus (superne visis) sat arcuatis, sulco laterali antice

haud dilatato nee margine laterali antice magis elevato,

angulis anticis minus acutis minus productis posticis

(superne visis) rotundato-obtusis, basi vix bisinuata, mar-
gine basali sat aequali ; elytris crebre sat subtiliter sub-
aspere punctulatis (trans elytron puncturis circiter 30) ;

pygidio sparsius leviter punctulato ; coxis posticis quam
metasternum vix brevioribus, quam segmentum ventrale
2um multo longioribus ; tarsorum posticorum articulo

basali 2° sat aequali, quam 3 US sat longiori ; unguiculis
posticis appendiculatis, parte basali quam apicalis sat
longiori. Long., 3f 1. ; lat., If 1.

This species is not at all close to any other known to me
except the following species (H. ordinarius), from which,
however, it is quite easily distinguishable by, inter alia, the
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much shorter 3rd joint of its antennae, its prothorax a little

more transverse and having sides more rounded and lateral

margins very different and hind angles rounded off, and its

elytral puncturation distinctly asperate. The trilobed out-

line of the head is feebly developed and scarcely divided, the
middle lobe about two-thirds of a lateral lobe in size.

New South Wales : Sydney (Mr. Lea)

.

H. ordinarius, sp. nov. Modice elongatus, postice sat dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis adpressis

sat brevibus et nonnullis elongatis erectis (his praesertim

in pronoto antice et in capite sitis) vestitus ; clypeo crebre

ruguloso, antice late leviter emarginato ; labro clypei

planum superanti : capite antice (a tergo oblique viso)

tripliciter convexo (parte mediana quam laterales paullo

angustiori) ; fronte sat fortiter sat crebre vix rugulose

punctulata, hac clypeoque ut plana parum disparia visis

;

antennis 9-articulatis, articulo 3° quam 2 US parum breviori

quam 4 US sat multo longiori ; prothorace quam longiori

ut 12 ad 7 latiori, antice sat angustato, supra subtilius

sat crebre punctulato (puncturis circiter 25 in segment!
longitudine), lateribus (superne visis) minus arcuatis,

sulco laterali antice sat dilatato, margine laterali antice

sat multo magis elevato, angulis anticis sat acutis sat

productis posticis (superne visis) sat rectis, basi leviter

bisinuata, margine basali sat aequali ; elytris crebre sat

subtiliter punctulatis (trans elytron puncturis circiter

30) ;
pygidio crebrius subtilius punctulato ; coxis posticis

quam metasternum parum brevioribus, quam segmentum
ventrale 2 um multo longioribus : tarsorum posticorum
articulo basali 2° sat aequali, quam 3 US sat longiori:

unguiculis posticis appendiculatis, parte basali quam
apicalis paullo longiori. Long., 3f 1.; lat., If 1.

For remarks on this species, see the preceding (H. ap-

pro rima?is). The trilobed outline of the head is like that of

E. approximans. I have before me a mutilated example of

a species from Victoria which seems to be closely allied to

this, but unfortunately it has lost its hind claws, and so

cannot justifiably be described.

New South Wales : Thornleigh (Mr. Froggat).

H. m'tnutiis, sp. nov. Minus elongatus, postice vix dilatatus ;

minus nitidus : rufo-fuscus, antenni's palpis pedibus cor-

poreque subtus dilutioribus : supra nonnihil pruinosus,

pilis perbrevibus sparsis adpressis et nonnullis elongatis

erectis (his praesertim in pronoto antice et in capite sitis)

vestitus : cfypeo crebre subtilius ruguloso, antice sub-

truncato ; labro clypei planum superanti ; capite antice
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(a tergo oblique viso) tripliciter convexo (parte niediana
' quam laterales sublatiori) ; froute subtilius minus crebre

nee rugulose punctulata, hac clypeoque ut plana sat dis-

paria visis ; antennis 9-articulatis, articulis 3-6 per-

brevibus sat sequalibus ; prothorace quam longiori ut 12

ad 7 latiori, antice sat angustato, supra subtilius leviter

nee crebre punctulato (puncturis circiter 15 in segmenti

longitudine) lateribus (superne visis) fortiter rotundatis,

angulis anticis vix acutis modice productis posticis (sup-

erne visis) rotundatis, basi vix perspicue sinuata, margine
basali subtili sat aequali ; elytris perspicue striatis, spar-

sim leviter nee gequaliter punctulatis
;

pygidio longitud-

inaliter carinato, leviter sparsim punctulato ; coxis pos-

ticis quam metasternum vix brevioribus, quam segmentum
ventrale 2um multo longioribus ; tarsorum posticorum

articulo basali quam 2 US nonnihil, quam 3US sat multo,

longiori ; unguiculis posticis appendiculatis, parte basali

quam apicalis sat longiori. Long., If 1. ; lat., § 1.

Easily recognizable on account of its extremely small

size. If size were disregarded and also the pruinosity of the

elytra (involving, perhaps, a little iridescence), the species

would have to be placed in the tabulation beside H . siccus,

from which it differs by, inter alia multa, its elytra very dis-

tinctly striate. The puncturation of the elytra is sparse and
not symmetrically distributed, so that the counting of punc-
tures is of little use, but the number may be roughly stated

as averaging about 15 across an elytron. The trilobed out-

line of the head is not strongly developed and is not divided,

the middle lobe slightly larger than a lateral lobe.

South Australia; Sedan (taken by the late Mr. Rothe).

II. miser, sp. nov. Modice elongatus, postice leviter dila-

tatus ; minus nitidus ; ferrugineus ; supra pilis brevibus
adpressis vestitus ; clypeo crebre sat fortiter ruguloso,

antice truncato, oculos in exteriorem partem haud super-

anti ; labro clypei planum superanti ; capite antice (a

tergo oblique viso) tripliciter convexo (parte mediana
quam laterales parum angustiori) ; fronte sat fortiter

minus crebre nee rugulose punctulata ; hac clypeoque fere

planum continuum efficientibus ; antennis 9-articulatis,

articulo 3° quam 4US parum longiori
;

prothorace quam
longiori ut 3 ad 2 latiori, antice parum angustato, supra
leviter canaliculato, subtilius vix crebre punctulato
(puncturis circiter 20 in segmenti longitudine), lateribus

(superne visis) parum arcuatis, angulis anticis sat acutis

sat productis posticis (superne visis) sat acute rectis,

basi sat fortiter bisinuata, margine basali ad latera vix
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magis elevato ; elytris subtilius squamose sat crebre

punctulatis (trans elytron puncturis circiter 30) ;
pygidio

sparsius minus subtiliter punctulato ; coxis posticis quam
metasternum sat multo brevioribus, quam segmentum
ventrale 2um sat longioribus; tarsorum posticorum
articulo basali quam 2 US vix breviori, quam 3 US sub-

longiori ; unguiculis posticis appendieulatis, partis basalis

compressae marginibus inter se parallolis. Long., 4 1.;

lat,, 2 1. (vix).

Besides the character noted in the tabulation as dis-

tinguishing this species from H. montanus, its clypeus is not

emarginate in front (in montanus feebly so), its elytral punc-
tures are smaller and more numerous and of the squamosa
form (in montanus about 25 across an elytron, and not
squamose), and the basal piece of its claws is less widely com-
pressed. The trilobed outline of the head is feebly developed

and not divided, the middle lobe scarcely smaller than a
lateral lobe. In montanus the trilobed outline is notably
better developed and is distinctly divided. A Hetcrony

x

from Queensland, in my collection, which has lost its hind
claws and, therefore, cannot be confidently placed, is probably
somewhat close to this species.

New South Wales; Sydney.

H. nudus, sp. nov. Modice elongatus, postice leviter dila-

tatus : sat nitidus ; ferrugineus ; supra pilis brevibus

sparsissimis erectis vestitus ; clypeo (hoc antice late

emarginato) fronteque crebre subtilius rugulosis, ut plana
valde disparia visis ; labro clypei planum superanti

;

capite antice (a tergo oblique viso) tripliciter convexo
(parte mediana quam laterales multo angustiori)

;

antennis 9-articulatis, articulo 3° quam 4US paullo
longiori : prothorace quam longiori ut 9 ad 5 latiori,

antice sat angustatp, supra sat crebre sat subtiliter

punctulato (puncturis circiter 24 in segmenti longi-

tudine), lateribus (superne visis) leviter arcuatis, sulco

laterali antice sat dilatato, angulis anticis sat acutis sat

productis posticis (superne visis) acute rectis, basi sat

fortiter bisinuata, margine basali ad latera summa magis
elevato : elytris fortiter sparsius punctulatis (trans

elytron puncturis circiter 23) ;
pygidio crebre fortius

punctulato ; coxis posticis quam metasternum sat multo
brevioribus, quam segmentum ventrale 2um sat longior-

ibus ; tarsorum posticorum articulo basali quam 2 US sat

breviori, quam 3 US vix longiori ; unguiculis posticis

appendieulatis, parte basali quam apicalis sat longiori.

Long., 4J 1.; lat., 2i 1.



213

Remarkable by the punctures of its pronotum very con-

spicuously finer and closer than those of its elytra. In this

respect it resembles H. Rothei, Blackb., which is a consider-

ably smaller species, with the hind angles of the prothorax

though well defined notably less sharp than in H. nudus, the

hind femora very differently sculptured, etc. The trilobed

outline of the head is strongly defined and divided, the middle
lobe about half of a lateral lobe in size.

Western Australia: Bridgetown (Mr. Lea).

H. impar, sp. nov. Modice elongatus, postice minus dila-

tatus ; sat nitidus ; niger, antennis (harum flabello

testaceo), palpis pedibus corporeque subtus dilutioribus
;

supra fere glaber ; clypeo sat crebre ruguloso, antice late

vix emarginato ; labro clypei planum superanti ; capite

antice (a tergo oblique viso) tripliciter convexo (parte

mediana quam laterales paullo angustiori) ; fronte sat

fortiter minus crebre nee rugulose punctulata; hac
clypeoque ut plana valde disparia visis ; antennis 9-

articulatis, articulo 3° quam 4US paullo longiori; pro-

thorace quam longiori ut 8 ad 5 latiori, antice sat for-

titer angustato, supra sparsim subtiliter punctulato
(puncturis circiter 12 in segmenti longitudine), lateribus

(superne visis) pone medium sat fortiter rotundato-
dilatatis, sulco laterali sequali, angulis anticis sat acutis

modice productis posticis (superne visis) rotundatis, basi

vix sinuata, margine basali subtili sat sequali; elytris

fortius minus crebre punctulatis (trans elytron puncturis
circiter 23); pygidio longitudinaliter carinato, fortius

sparsius punctulato ; coxis posticis quam metasternum
sat multo brevioribus, quam segmentum ventrale 2 ura

paullo longioribus ; tarsorum posticorum articulo basali

quam 2 US sat breviori, 3° sat sequali ; unguiculis posticis

append iculatis, parte basali quam apicalis multo longiori.

Long., 3 1.; lat., 1| 1.

The punctures of the pronotum very much finer and less

close than of the elytra, will distinguish this species from all

others (known to me) resembling it structurally. Its small
size and dark colour (if the colour is constant) are also very
distinctive. The trilobed outline of the head is feebly defined,
not divided, the middle lobe fully three-quarters of a lateral

lobe in size.

North Queensland (Mr. Perkins).

H. hirsutus, sp. nov. Minus elongatus, postice leviter dila-

tatus ; sat nitidus ; ferrugineus ; supra (prsesertim in
elytris et pronoti margine antico) pilis sat elongatis
erectis vestitus ; clypeo (hoc antice late emarginato)
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fronteque (hac antice alte perpendiculari) sat crebre

rugulosis ; labro clypei planum superanti ; capita antice

(a tergo oblique viso) tripliciter convexo (parte mediana
-quam lateralium dimidium baud angustiori) ; antennis

9-articulatis, articulo 3° quam 4 US sat longiori
;

pro-

thorace quam longiori fere duplo latiori, antice minus
angustato, supra subtilius minus crebre punctulato
(puncturis circiter 18 in segmenti longitudine), lateribus

(superne visis) perparum arcuatis, sulco laterali antice sat

dilatato, angulis anticis acutis sat productis posticis (sup-

erne visis) sat acute rectis, basi leviter bisinuata, margine
basali ad latera summa magis elevato ; elytris sat for-

titer minus crebre punctulatis (trans elytron puncturis

circiter 26) ;
pygidio fortius minus crebre punctulato

;

coxis posticis quam metasternum sat multo brevioribus,

quam segmentum ventrale 2um haud multo longioribus;

tarsorum posticorum articulo basali quam 2 US multo,

quam 3 US parum, breviori ; unguiculis posticis appendicu-
latis, parte basali quam apicalis sat longiori. Long.,

411.; lat., 211.

Very easily distinguishable from its allies by the char-

acters cited in the tabulation. The trilobed outline of the
head is very well developed, and is divided, the middle lobe

being about half of a lateral lobe in size. The punctures of

the pronotum are considerably smaller than those of the

elytra, but not conspicuously more closely or less closely

placed.

Western Australia (exact habitat not known).

II. convexicollis, sp. nov. Modice elongatus, postice parum
dilatatus; sat nitidus; obscure ferrugineus, palpis

antennisque dilutioribus ; supra fere glaber ; clypeo

crebre vix grosse ruguloso, antice late leviter emarginato

;

labro clypei planum vix superanti ; capite antice (a tergo

oblique viso) tripliciter convexo (parte mediana quam
laterales sat angustiori) ; fronte sat crebre sat grosse

parum rugulose punctulata; hac clypeoque ut plana sat

dispara visis ; antennis 9-articulatis, articulo 3° quam
4US vix longiori

;
prothorace quam longiori ut 7 ad 4

latiori, antice sat angustato, supra prseter solitum con-

vexo, subtilius sat sparsim punctulato (puncturis circiter

18 in segmenti longitudine), lateribus (superne visis)

sat arcuatis, sulco laterali sat asquali, angulis anticis sat

rectis parum prominulis posticis (superne visis) rotundato-

obtusis, basi vix sinuata, margine basali aequali; elytris

fortius minus crebre punctulatis (trans elytron puncturis
circiter 22) ;

pygidio longitudinaliter carinato, sparsim
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subtilius punctulato : coxis posticis quam metasternum
multo brevioribus, quam segmentum ventrale 2um paulta

longioribus ; tarsorum posticorum articulo basali quam,
2 US sat breviori 3° sat aequali; unguiculis posticis ap-

pendiculatis, parte basali quam apicalis multo longiori.

Long., 3| L; lat., If 1.

Easily distinguishable among its nearer allies by its

strongly convex, almost subgibbous, pronotum (very much
more convex than that of H. jubatus). The trilobed outline

of tHe head is feebly developed and not divided, the
middle lobe about two-thirds of a lateral lobe in size.

North Queensland (Mr. Perkins).

E. calidus, sp. nov. Modice elongatus, postice parum. dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis minus brevi-.

bus adpressis minus sparsim vestitus ; clypeo crebre sub-

tilius ruguloso, antice leviter emarginato; labro clypei

planum vix superanti ; capite antice (a tergo oblique
viso) tripliciter convexo (parte mediana quam laterales

sat angustiori) ; fronte rugulose sat fortiter sat crebre

pimctulata ; hac clypeoque ut plana sat disparia visis

;

antennis 9-articulatis, articulo 3° quam 4US paullo

longiori ; prothorace quam longiori ut 7 ad 4 latiori,

antice sat fortiter angustato, supra subtilius sat crebre

punctulato (puncturis circiter 20 in segmenti longi-

tudine), lateribus (superne visis) sat arcuatis pone
medium dilatato-rotundatis, sulco laterali sequali, angulis

anticis vix acutis parum prominulis posticis (superne
visis) sat rotundatis, basi leviter bisinuata, margine basali

sequali ; elytris minus subtiliter sat profunde sat crebre
punctulatis (trans elytron puncturis circiter 24) ; pygidio
longitudinaliter carinato, sat fortiter punctulato; coxis

posticis quam metasternum multo brevioribus, quam seg-

mentum ventrale 2um paullo longioribus ; tarsorum posti-

corum articulo basali quam 2 US sat breviori, 3° sat sequali

;

unguiculis posticis appendiculatis , parte basali quam
apicalis multo longiori. Long., 3-3J 1. ; lat.. lj-lf 1.

This species is very close to H. parvulus, Macl. The
punctures of its elytra are very distinctly and more strongly im-
pressed, and its prothorax is less strongly rotundate-dilatate

laterally behind the middle. It is, however, best distinguished

by its longitudinally carinate pygidium. In both species

there are differences in the pygidium which I believe to be
sexual. In parvulus one sex (I believe it to be the male) has

the pygidium very faintly and sparsely punctured, with an
almost obsolete tubercle in the middle of its surface; while
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in the other sex the pygidium is a little more strongly and
closely punctured, with a faint impression on either side near
the apex. In calidus the sex that I regard as male has the
pygidium carinate, with sparse fairly strong puncturation

;

while in the other sex the pygidium is carinate, with still

stronger and conspicuously closer punctures. It should also

be noted that in calidus the elytra are transversely thick-

ened, quite strongly, close to the apex, while in parvulus there
is scarcely any trace of such structure. The trilobed outline
of the head is feeble in both species, and not divided, the
middle lobe about two-thirds of a lateral lobe in size. I have
a specimen from Roebuck Bay too much mutilated to be
justifiably described which seems to represent a distinct species

very close to calidus.

North Queensland (Mr. Perkins).

H. inconspicaus, sp. nov. Sat elongatus, postice parum dila-

tatus ; sat nitidus ; ferrugineus ; supra pilis adpressis

minus brevibus vestitus ; clypeo crebre ruguloso, antice

late parum emarginato ; labro clypei planum vix super-

anti; capite antice (a tergo oblique viso) tripliciter con-

vexo (parte mediana quam laterales sat angustiori)

;

fronte sat grosse parum rugulose punctulata; hac
clypeoque ut plana minus disparia visis ; antennis 9-

articulatis, articulo 3° quam 4US parum longiori
;

pro-

thorace quam longiori ut 7 ad 4 latiori, antice sat

angustato, latitudine majori prope basin sita, supra
subtilius sat crebre punctulato (puncturis circiter 20 in

segmenti longitudine), lateribus (superne visis) leviter

arcuatis, sulco laterali sat sequali, angulis anticis sat

rectis parum productis posticis (superne visis) rotundato-

obtusis, basi leviter bisinuata, margine basali subtili

aequali ; elytris subtilius sat crebre punctulatis (trans

elytron puncturis circiter 26) : pygidio longitudinaliter

carinato, sat crebre sat fortiter punctulato ; coxis posticis

quam metasternum multo brevioribus, quam segmentum
ventrale 2um paullo longioribus ; tarsorum posticorum
articulo basali quam 2 US sat breviori, 3° sat sequali

;

unguiculis posticis appendiculatis, parte basali quam
apicalis multo longiori. Long., 3-3J 1. ; lat.. lf-lf 1.

Easily distinguishable by the characters cited in the

tabulation. The trilobed outline of the head is feebly deve-

loped and not divided, the middle lobe about two-thirds of a

lateral lobe in size. The fine raised lateral edging of the

elytra does not continue along the apex, but ends abruptly at

the extero-apical corner.

New South Wales; Sydney, etc.
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II. subcylindricus, sp. nov. Modice elongatus, postice vix

dilatatus; modice nitidus; ferrugineus ; supra pilis

adpressis minus brevibus crebrius vestitus ; clypeo (hoc

antice sat emarginato) fronteque sat crebre rugulosis, ut

plana sat disparia visis ; labro clypei planum superanti

;

capite antice (a tergo oblique viso) tripliciter convexo.

(parte mediana quam laterales sat angustiori) ; antennis 9-

articulatis, articulo 3° quam 4US vix longiori; prothorace

quam longiori ut 12 ad 7 latiori, latitudine majori vix

pone medium sita, antice sat angustato, supra subtilius

sat crebre punctulato (puncturis circiter 20 in segmenti

longitudine), lateribus (superne visis) sat rotundatis,

sulco lateral] sequali, angulis anticis sat rectis vix pro-

ductis posticis rotundatis, basi vix sinuata, margine
basali subtili aequali ; elytris crebre subtilius nonnihil

aspere punctulatis (trans elytron puncturis circiter 30) ;

pygidio longitudinaliter carinato leviter sparsius punctu-
lato ; coxis posticis quam metasternum sat multo brevior-

ibus, quam segmentum ventrale 2 US paullo longioribus;

tarsorum posticorum articulo basali quam 2US paullo

breviori, quam 3 US sublongiori ; unguiculis posticis ap-

pendiculatis, parte basali quam apicalis multo longiori..

Long., 3-31 i. • iat., lj-lf 1.

The fine raised edging of the elytra is as in H. in con-

spicuus, Blackb., from which the present species differs by
numerous characters, especially the shape of the pro-

thorax. If the prothorax be looked at from a
point above, and a little in front of, the lateral

margin (so that the whole lateral outline is visible) it

will be seen that the point whence the curve begins to con-
verge towards the apical angle and towards the extremity
of the base is scarcely nearer to the base than to the apex,
while in inconspicuus it is considerably nearer to the base.

The trilobed outline of the head is very feeble and scarcely

divided, the middle lobe fully two-thirds of a lateral lobe in

size. This species is very like H . concolor, Macl., from which
it differs by its form longer and more cylindric, the punc-
turation of its elytra closer and subasperate, its claws norm-
ally appendiculate, etc.

North Queensland; Kuranda (Mr. Dodd).

H. puer, sp. nov. Minus elongatus, postice vix dilatatus;
minus nitidus; obscure ferrugineus, palpis antennisque
dilutioribus ; supra pilis adpressis minus brevibus ves-

titus; clypeo (hoc antice emarginato) crebre ruguloso;
labro clypei planum vix superanti ; capite antice (a tergo
oblique viso) tripliciter convexo (parte mediana quam:
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laterales sat multo angustiori) ; fronte fortiter sat rugu-
lose punctulata; hac clypeoque ut plana minus disparia

visis ; antennis 9-articulatis, articulo 3° quam 4US paullo

longiori
;
prothorace quam longiori ut 3 ad 2 (vix) latiori,

latitudine majori vix pone medium sita, antice sat for-

titer angustato, supra subtilius sat crebre punctulato
(puncturis circiter 20 in segmenti longitudine) , lateribus

(superne visis) sat fortiter rotundatis, sulco laterali

aequali, angulis anticis sat rectis parum productis posticis

(superne visis) sat rotundatis, basi vix bisinuata, mar-
gine basali subtili sequali ; elytris crebre subtiliter nee

aspere punctulatis (trans elytron puncturis circiter 32)

;

pygidio sparsius minus subtiliter punctulato ; coxis pos-

ticis quam metasternum sat multo brevioribus, quam seg-

mentum ventrale 2um paullo longioribus ; tarsorum posti-

corum articulo basali quam 2 US vix breviori, quam 3 US

sat longiori ; unguiculis posticis appendiculatis sub-

bifidis, parte basali quam apicalis multo longiori. Long.,

3 1.; lat., 1J 1.

This species is somewhat close to several others, notes on
which will be found under the heading of the next species

(H mildurensis) ; it can be identified with confidence I think

by the characters indicated in the tabulation. Its sub-

bifid claws and other characters cause it to resemble H . sub-

fuscus, Macl. (Group VII.), from which it is easily dis-

tinguished, however, by its intermediate claws normally ap-

pendiculate, its notably smaller size, the smaller size of its

elytral punctures (which have no tendency to be asperate)

,

etc. The trilobed outline of its head is fairly well defined

but not quite divided,, the middle lobe a little more than half

of a lateral lobe in size.

North Queensland (Mr. Perkins).

II. mildurensis, sp nov: Minus elongatus, postice parum
dilatatus ; sat nitidus ; obscure ferrugineus, antennarum
flabello testaceo, elytris piceo-umbratis : supra pilis

adpressis minus brevibus vestitus ; clypeo crebre subtilius

ruguloso, antice leviter emarginato ; labro clypei planum
leviter superanti; capite antice (a tergo oblique viso)

tripliciter convexo (parte mediana quam laterales sat

angustiori) fronte sat fortiter minus rugulose punctulata

;

hac clypeoque ut plana minus disparia visis ; antennis

9-articulatis, articulo 3° quam 4US manifeste longiori

;

prothorace quam longiori ut 3 ad 2 latiori, latitudine majori
vix pone medium sita, antice sat angustato, supra sub-

tilius sat crebre punctulato (puncturis circiter 20 in seg-

menti longitudine), lateribus (superne visis) sat rotund-
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atis, sulco laterali aequali, angulis anticis sat rectis parum
product-is posticis (superne visis) sat rotundatis, basi vix

bisinuata, margine basali sequali ; elytris sat subtiliter

vix crebre punctulatis (trans elytron puncturis circiter

24) ; pygidio leviter minus crebre punctulato, longi-

tudinaliter carinato ; coxis posticis quam metasternum
sat multo brevioribus, qnam segmentnm ventrale 2um

paullo iongioribns ; tarsornm posticornm articnlo basali

quam 2 US paullo breviori, 3° sat aequali : unguiculis posticis

appendiculatis, parte basali quam apicalis multb longiori,

variat corpore toto ferrugineo. Long., 3 1. ; lat., If 1.

The trilobed outline of the head is very feeble and not

divided, the middle lobe about two-thirds of a lateral lobe

in size. The species of the aggregate AA, BB, CC, DD,
EEE, EF, GG, are all obscure and small insects bearing

much general resemblance to each other. I believe the char-

acters indicated in the tabulation as distinguishing them, inter

se, to be reliable and constant, but think it desirable to add
some notes on some of their other distinctive characters. H.
concolor and suturalis have a fringe of stout bristles at the

apex of the elytra which is absent in the other species. I

have seen a sufficiently long series of H. calidus and incon-

spicuus to satisfy me that the fringe is constantly absent in

them, but it is possibly wanting through abrasion in some of

the others. The elytral puncturation is very notably closer

in H. subcylindricus and puer than in any other of the aggre-

gate. H. inconspicuus differs from all the others of the aggre-
gate in its prothorax being at its widest notably nearer to

the base, with sides feebly arched and hind angles less rounded
off. The pygidium is more or less strongly carinate in all

except H. oscillator, parvidus, suturalis, and puer. H. con-

color and puer alone have hind claws subbifid.

Victoria; Mildura.

SUPPLEMENT.
The following species must be added to Groups already

treated in the present Revision. Most of them have been
received since the publication of the Memoirs in which they
must stand. On the pages following the descriptions some
general remarks will be found, and also some notes on the
described species that I have not been able to tabulate:—

Group II.

II . confertus, sp. nov. Sat elongatus, postice sat dilatatus;

minus nitidus
;

piceo-ferrugineus, antennis palpis pedi-

busque dilutioribus ; supra pilis adpressis sat brevibus



220

vestitus ; pronoto pilis erectis elongatis antice fimbriato,

et his in elytris prope basin distributes : clypeo (hoc

antice rotundato) fronteque crebre sat fortiter rugulosis,

planum sat sequalem efficientibus ; antennis 8-articulatis

;

prothorace quam longiori ut 11 ad 7 latiori, antice for-

titer angustato, supra confertim subtiliter ^ubaspere
punctulato (puncturis circiter 38 in segmenti longitudine),

lateribus pone mediam partem sat fortiter rotundatis,

angulis anticis sat acutis parum prominulis posticis (sup-

ern£ visis) subacutis, basi modice bisinuata, margine
basali ad latera vix magis elevato ; elytris confertim sat

subtiliter subaspere punctulatis (trans elytron puncturis
circiter 50) ;

pygidio crebrius subtilius punctulato ; coxis

posticis quam metasternum sat brevioribus, quam seg-

mentum ventrale 2um sat longioribus ; tibiis anticis extus
tridentatis ; tarsorum posticorum articulo basali quam
2 US paullo breviori quam 3 US parum longiori: unguiculis
appendiculatis. Long., 6J 1. ; lat.,

3-J-
1.

In the tabulation of Group II. (Trans. Roy. Soc, S.A.,

1908, p. 384) this species must stand beside tonms, Blackb.,

which it resembles considerably, differing, however, by, inter

alia multa, the much sharper hind angles of its pronotum and
the much closer and finer punctures of its elytra. It may be
placed thus in the tabulation (under A, BB, C, D) :

—
E. Elytral punctures

^
very close (20 from

suture not reaching to middle) ... confertus, Blackb.
EE. Elytral punctures much less close (20

from suture considerably passing
middle) torvus, Blackb.

It should be noted that the clypeus and frons do not

present quite so even and continuous a surface as in H . tristis,

Blackb., and torvus—which is also the case in H. hispidulus,

Blackb. The pronotum in H. tristis is much less closely punc-

tured than in this species and torvus.

Victoria; Dividing Range.

H. novitius, sp. nov. Minus elongatus, postice leviter dila-

tatus ; sat nitidus ; obscure ferrugineus : supra pilis

brevibus adpressis vestitus ; pronoto pilis erectis sat

elongatis antice fimbriato, nonnullis in elytris dispersis;

clypeo (hoc antice late vix emarginato) fronteque crebre

sat rugulosis, planum continuum efficientibus : labro clypei

planum fere attingenti, a tergo oblique viso sat fortiter

emarginato : antennis 8-articulatis
;

prothorace quam
longiori ut 5 ad 3 latiori, antice parum angustato, supra

subtilius sat crebre punctulato (puncturis circiter 22 in

•segmenti longitudine), lateribus (superne visis) minus
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arcuatis, angulis anticis modice acutis sat productis pos-

ticis (superne visis) rectis, basi sat fortiter bisinuata,

margine basali sat aeqnali ; elytris sat crebre granulatis,

squamosa subtilius crebre punctulatis (trans elytron

puncturis circiter 30) ;
pygidio subtilius sparsius punctu-

lato ; coxis posticis quam metasternum sat brevioribus

quam segmentum ventrale 2ura sat longioribus ; tibiis

anticis extus fortiter tridentatis ; tarsorum posticorum

articulo basali quam 2 U? manifeste breviori quam 3 US

paullo longiori; unguiculis appendiculatis. Long.,

4f 1. : lat,, 2| 1.

Easily distinguishable . from all the previously described

members of this Group by its labrum, which is considerably

projected and is erect in front, but not quite reaching the

level of the clypeus, the labrum visible when the head is

viewed obliquely from behind, but with a concave outline.

It could be placed in the tabulation (Trans. Roy. Soc, S.A.,

1908, p. 384) as DDD in the aggregate A, BB, C, thus:—
DDD. Pronotum smoothly and closely,

but by no means confluently, punc-
tured novitius, Blaclcb.

The structure of its labrum could not be used to char-

acterize it in the tabulation without the tabulation oeing

entirely relettered. The membranous apex of the elytra (in

the unique type) is strongly developed. In my former
Revision this species would have stood in Group III. (now
dropped)

.

New South Wales; Sydney (Mr. Lea).

H . coxalis, sp. nov. Sat brevis, postice sat dilatatus ; nitidus ;

ferrugineus ; supra glaber : clypeo crebre sat fortiter

ruguloso, antice late subtruncato ; labro clypei planum
nullo modo attingenti : fronte fortiter minus crebre vix

rugulose punctulata; hac clypeoque ut plana valde dis-

paria visis ; antennis 8-articulatis
;

prothorace quam
longiori ut 7 ad 3 latiori, antice parum angustato, supra
sat fortiter minus crebre piinctulato (puncturis circiter

12 in segmenti longitudine) , lateribus (superne visis)

modice arcuatis, angulis anticis sat acutis modice pro-

ductis posticis (superne visis) acute rectis nonnihil de-

planatis, basi leviter bisinuata, margine basali parum
manifesto : elytris fere ut pronotum punctulatis (trans

elytron puncturis circiter 20) ; pygidio crebre minus for-

titer punctulato : coxis posticis brevissimis, quam seg-

mentum ventrale 2ura sat multo brevioribus ; tibiis anticis

extus bidentatis ; tarsorum posticorum articulo basali
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quam 2 US raanifeste longiori, quani 3US sat multo breviori;:

unguiculis appendiculatis. Long., 3 1. ; lat., If 1.

I omitted this species when I was revising Group II.

because I was disposed to consider it generically distinct from
Heteronyx, but on further consideration its peculiar char-

acters appear to me to be only exaggerations of what is to be
found in species that certainly must not be separated from
Heteronyx. Its prothorax is more

#
strongly transverse and its

hind coxae shorter than those of any other Heteronyx known
to me, and it is remarkable that these two characters should
be present in one species. I think there is only one other

Heteronyx (H. setifer, Blackb.) in which the basal joint of

the hind tarsi is conspicuously longer than the 2nd joint. The-

pimcturation of both pronotum and elytra is somewhat acer-

vate. In the tabulation of this Group (Trans. Roy. Soc,
S.A., 1908, p. 384) this species will stand next to H. brevi-

collis, Blackb., from which it may be separated thus:—
E. Hind angles of prothorax obtuse ... brevicollis, Blackb.
EE. Hind angles of prothorax sharply

right angles coxalis, Blackb.

N.B.—The type of II. coxalis is perhaps abraded, but
the species is certainly one with very little if any pubescence.

New South Wales; Gosford (Mr. Lea).

H. costulatus, Blackb. Sat elongatus, postice leviter dila-

tatus; nitidus; ferrugineus ; sat glaber, pronoto pilis

erectis sat elongatis antice fimbriato, nonnullis in

capite elytrisque dispersis; clypeo grosse sat crebre rugu-

loso, antice subtruncato ; labro clypei planum haud
attingenti; fronte grosse nee crebre nee rugulose punctu-

lata ; fronte clypeoque ut plana sat disparia visis

;

antennis 8-articulatis
;

prothorace quam longiori duplo
latiori, antice parum angustato, supra sparsim fortiter

subacervatim punctulato (puncturis circiter 12 in segmenti

longitudine), lateribus (superne visis) leviter arcuatis,

angulis anticis sat acutis modice productis posticis (sup-

erne visis) obtusis, basi vix sinuata, margine basali sat

aequali; elytris costulis circiter 5 (sutura inclusa, 5 a

subobsoleta) crnatis, fortiter subseriatim minus crebre

punctulatis (trans elytron puncturis circiter 18) ; pygidio

subtilius minus crebre punctulato ; coxis posticis quam
metasternum sat brevioribus quam segmentum ventrale

2nm sat longioribus ; tibiis anticis extus tridentatis

;

tarsorum posticorum articulo basali quam 2 US paullo

breviori, 3° sat aequali : unguiculis appendiculatis.

Long., 3 1. ; lat., If 1.
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In the tabulation (Trans. Roy. Soc, S.A., 1908, p. 384)

this species must stand beside spretus, Blackb., from which it

differs by, inter alia plurima, the (well defined) costae on its

elytra.

Western Australia; Mount Barker (Mr. Lea).

Group III.

H. aspericollis, Blackb. This species was accidentally

omitted when Group III. was revised by me in Trans. Roy.
Soc, S.A., 1909. In my former Revision of Heteronyx the

species was placed in Group VI. (corresponding in general to

Group VII. of the present memoir), but cannot stand in

Group VII. as now characterized, on account of the middle

lobe of the trilobed outline of the head not being convex, but
of the same peculiar form as that of the species which I believe

to be H. granum, Burm., i.e., bisinuate with its ends angular.

In the tabulation of Group III. (loc. clt., pp. 21-24) asperi-

collis must stand beside granum from which it differs by,

inter alia, the dark flabellum of its antennae and the hind
coxae longer than the 2nd ventral segment. It also differs in

colouring. I have before me a fairly numerous series of both
species, and lind that while the pronotum of granum is invari-

ably testaceous-red in colour, that of aspericollis is invariably

black, although its elytra vary in colour from red to black

with an intermediate form having the suture (only) black.

II. granum, Burm. It seems desirable to call attention

here to the note in my former Revision on the difficulty of iden-

tifying this species (Proc. Linn. Soc, N.S.W., 1889, p. 1235).
As Burmeister did not describe the claws of H . granum confi-

dent identification is impossible. The species to which I have
assigned the name is variable in colour, the elytra being much
darker in some specimens than in others. It is found in

Victoria as well as in South Australia.

II. alienus, Blackb. This species was accidentally over-

looked when Group III. was revised in Trans. Roy. Soc,
S.A., 1909. Its proper place in the tabulation is in the
aggregate GG on page 24, line 4. It differs from both the
other species in that aggregate by its clypeus very distinctly

-emarginate in front—as in H . cequalice.ps, Blackb.— (very much
less strongly than in II. obesus, Burm.), by its much smaller
size, its pronotum and elytra much more coarsely and less

closely punctured, etc, etc. In the tabulation' it should
follow H . Callabonncc, Blackb., thus: —
HHH. Clypeus very conspicuously emar-

ginate in front alienus, Blackh.
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Group IV.

//. ruficollisj Macl. This species should be placed here.

I have recently examined the unique type (in the Aus-
tralian Museum, Sydney) which, unfortunately, is in very
bad condition, appearing to have been broken and subse-
quently reconstructed with gum. There are, however, some
unnamed specimens in the Macleay Museum, from Cairns,
which seem to be identical. Assuming their identity, the
species falls in Group IV. (Subgroup II.) of the present
Memoir, where it stands in the tabulation beside H. additus,
Blackb., differing from that species by, inter alia, its very
much smaller size, clypeus not projecting laterally beyond the
outline of the eyes, and lateral sulcus of the pronotum not
dilated in its front part. //. ruficollis is extremely variable
in colouring of elytra from the "black" of the type to testa-

ceous, with intermediate forms in which the elytra are black
with a wide discoidal red vitta, the vitta in some examples
being abbreviated so as to be a mere red blotch on the middle
of the base.

H . grandis, Blackb. In the tabulation of the 2nd sub-

group of Group IV. (Trans. Roy. Soc, S.A., 1909, pp. 44,

etc.) this species might perhaps be more satisfactorily placed
by transposing the lines (on p. 44) D and E, EE, so that

E and EE would become D and DD, and would immediately
follow C, the line now standing as D becoming E, and follow-

ing next after the line now called EE. That change- would
involve the alteration of the lettering on p. 47 by DD be-

coming EE, and the next six lines becoming F, G, GG, H,
HH, FF. The change would be for the purpose of avoiding

the statement that the frons of H . grandis is not perpendicu-
larly declivious—a statement that cannot be made correctly

without qualification, inasmuch as the frons is perpendicular
for a certain distance on. either side part of its front margin
and rarely is slightly so even in the middle. I have recently

taken (in the original locality) a small Heteronyx (long., 4^- 1.)

which, I have no doubt, is a dwarf of H. grandis, and its

frons certainly proves that it is possible for the declivity to

be quite traceable all across the front.

II. cornutus, sp. nov. Modice elongatus, postice sat dila-

tatus : sat nitidus ; ferrugineus ; supra pilis adpressis

minus brevibus minus crebre vestitus ; clypeo crebre nee

grosse ruguloso, antice ut lamina sat alta erecta angusta

reflexo, in exteriorem partem oculos fortiter superanti r

labro clypei planum nullo modo attingenti ; fronte sat

grosse rugulosa ; hac clypeoque ut plana disparia visis r

antennis 9-articulatis ; prothorace quam longiori ut 5 ad
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3 latiori, antice modice angustato, supra minus crebre sat

grosse punctulato (puncturis circiter 12 in segmenti longi-

tudine), lateribus (superne visis) sat rotundatis, angulis

anticis minus acutis minus productis posticis (superne

visis) sat rotundatis, basi baud sinuata, margine basali

subtili sequali ; elytris minus crebre sat grosse punctulatis

(trans elytron puncturis circiter 16) ; pygidio sparsius

minus fortiter punctulato : coxis posticis quam meta-
sternum manifeste brevioribus, quam segmentum ventrale

2um sat longioribus ; tarsis brevibus, posticorum articulo

basali quam 2 US paullo breviori 3° sat aequali ; unguiculis

posticis appendiculatis, vix subbifidis, parte basali quam
apicalis multo longiori. Long., 2J 1. : lat., 1| 1.

This and the following two species display a character

which distinguishes them sharply from all the rest of the
known Australian Heteronyces, in the clypeus being raised

in front into an erect narrow lamina, the height of which is

equal to about half the distance from its base to the clypeal

suture. The claws of all three are appendiculate, but more
or less (least in this species) of the subbifid type discussed

under the heading of Group IV. (Trans. Roy. Soc, S.A.,

1909, p. 39). They belong to the 2nd subgroup of Group IV.,
and their place in the tabulation of that subgroup is indi-

cated under the heading of H. pedarius, Blackb. The punc-
tures of the dorsal surface in this species are not numerous, but
owing to their large size they are tolerably close to one another.

North-Western Australia (given to me by Mr. French).

II . capitalis, sp. nov. Modice elongatus, postice leviter dila-

tatus ; sat nitidus ; dilute ferrugineus ; supra pilis

adpressis minus brevibus minus crebre vestitus, capillis

erectis sat elongatis nonnullis in capite et in pronoti parte
antica dispersis ; clypeo (hoc antice ut lamina sat alta

erecta minus angusta reflexo, in exteriorem partem oculos

haud superanti) fronteque crebre nee grosse rugulosis, ut
plana disparia visis; labro clypei planum nullo modo
attingenti ; antennis 9-articulatis ; prothorace quam
longiori ut 5 ad 3 latiori, antice modice angustato, supra
crebre subtiliter punctulato (puncturis circiter 25 in seg-

menti longitudine) , lateribus (superne visis) sat rotund-
atis, angulis anticis sat acutis modice productis posticis

(superne visis) rotundatis, basi vix bisinuata, margine
basali subtili sat aequali ; elytris crebre subtiliter nee
aspere punctulatis (trans elytron puncturis circiter 33) :

pygidio coriaceo sparsissime subobsolete punctulato

;

coxis posticis metasterno longitudine sat aequalibus, quam
segmentum ventrale 2um multo longioribus ; tibiis anticis
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extus bidentatis : tarsis sat brevibus, postieorum articulo
basali quam 2 U * sat breviori 2° sat aequali : unguiculis
posticis appendiculatis sed subbifidis, parte basali quam
apicalis paullo longiori. Long., 3f 1.

; lat., If 1.

^

Some remarks on the characters of this species will be
found under the preceding (H. cornutus). It differs from
H. cornutus by larger size, the very dissimilar puncturation
of its dorsal surface, its clypeus not passing the outline of the
eye laterally, its front tibiae with only two external teeth, the
apical piece of its hind claws notably longer, etc. The shape
of the pseudo-horn of its clypeus is fan-shaped, being (when
viewed obliquely along the head from behind) much narrower
at the base than the apex, which has a convex outline, the
pseudo-horn of cornutus having sides almost parallel and apex
subtruncate.

North Queensland (Mr. Perkins).

H. pedarius, sp. nov. Sat elongatus, postice parum dilatatus

;

minus nitidus ; dilute ferrugineus ; supra pilis adpressis

minus brevibus crebrius vestitus, capillis erectis sat

elongatis nonnullis in capite et in pronoti parte antica
dispersis : clypeo (hoc antice ut lamina sat alta erecta
minus angusta reflexo, in exteriorem partem oculos haud
superanti) fronteque crebre nonnihil subgrosse rugulosis,

ut plana minus disparia visis : labro clypei planum nullo

modo attingenti : antennis 9-articulatis : prothorace quam
longiori ut 7 ad 4 latiori, antice minus angustato, supra
crebre sat subtiliter punctulato (puncturis circiter 25 in

segmenti longitudine, lateribus (superne visis) sat fortiter

rotundatis, latitudine majori ad mediam partem sita,

angulis anticis sat acutis modice productis posticis (sup-

erne visis) sat rotundatis, basi perparum bisinuata, mar-
gine basali subtili sat aequali : elytris crebre subtiliter sat

aspere punctulatis (trans elytron puncturis circiter 35) :

pygidio leviter sparsissime punctulato: coxis posticis

metasterno longitudine sat aequalibus, quam segmentum
ventrale 2um multo longioribus ; tibiis anticis extus

bidentatis (dente superiori subobsoleto) ; tarsis minus
brevibus, intermediorum articulo basali quam 2 U= 3 US que

conjunctis vix breviori, posticorum articulo basali 2° sat

aequali quam 3 US sat longiori : unguiculis posticis appendi-

culatis sed nonnihil subbifidis, parte basali quam apicalis

sat longiori. Long., 34- 1. : lat., If 1.

The unusual length of the basal joint of the intermediate

tarsi renders this species very distinct from the two others

having the clypeus laminated, and its laminated clypeus dis-

tinguishes it from all the rest of the genus. It is nearly
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allied to H. capitalis, from which it differs by, inter alia, its

prothorax widest at the middle, its elytral puncturation

asperate, etc. It, and the preceding two species, in the tabu-

lation (Trans. Roy. Soc, S.A., 1909, p. 48) follow pygidialis,

thus :
—

BBB. Clypeus raised into a narrow erect

lamina in front.

C. Clypeal lamina with parallel sides;

puncturation coarse and sparse ... cornutus, Blackb.
CC. Clypeal lamina more or less fan-

shaped
;
puncturation fine and close.

D. Basal 2 joints of intermediate
tarsi subequal capitalis, Blackb.

T>T>. Basal joint of intermediate
tarsi very much longer than 2nd
joint pedarius, Blackb.

North-Western Australia (Mr. Masters).

The number of names under which species have been
described as Heteronyces, or which there is reason to attribute

to the genus, although differently placed by their authors,

is, I think, 328, including the new species described in this

present Memoir. Of these names 293 will be found in the tabula-
tions above (161 as previously described species, 131 as new
species). The 35 names omitted from tabulation are accounted
for as follows :

—
Synonyms (10), viz.:—

australis (Cotidia), Boisd. (nom. prceocc.)—fallax,
Blackb.

breviceps, Blackb. = rufopiceus, Ma-cl.

fissiceps, ~Bla,ckb. = chlorotica, Gyll.

hepaticus, Er . = fumatus , Er. (vide Trans. Roy. Soc,
S.A., 1901, p. 22).

obscurus, Le Guill. — nigellus, Er.
pubescens, Macl. =Erichsoni, Blackb.
rapax, Blackb. = fumatus, Er.
Coivelli, Blackb. = concolor, Macl.
submetallicus, Blackb. — Lindi, Blackb.
subvittatus, Macl. = sub f'uscus, Macl.

Subsequently made the type of a new genus (1), viz.

:

—
baldiensis, Blackb. (Pseudoheteronyx)

.

Species unknown to me, and not sufficiently described for

confident identification (21). It seems desirable to furnish
notes on these separately. They are :

—
rotundiceps, Blanch, (already discussed under Group

i.).

Spadiceus, Burm. (already discussed under Groups
I. and VI.).

h2
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unguiculatus, Burm. (already discussed under Group
i.).

ptloselius, Blanch, (already discussed under Groups
III. and IV.).

laticeps, Burm. (already discussed under Group? III.

and IV.).

australi*, Guer. (already discussed under Grcuos IV
and VIII.).

planatus, Burm. (already discussed under Group
IV.).

unicolor, Blanch, (already discussed under Group
VI.).

pettucidus, Burm. (already discussed under Group
VII.).

Carpentaria' (Schizonycfui ), W. S. Macleay, Dej.
Cat. Quoted by Gemminger and Harold as a
synonym of prcecox, Er., which, judged bv the
name, seems most improbable. The description

given by Boisduval consists of five words.

cervinus ( Sericesthisj, Boisd. In Trans. Roy. Soc,
S.A.j 1907, p. 245, I mentioned having* inspected

a lleteronyx in the Macleay Museum which
seemed to be a cotype of this species. At a later

date I could not find the specimen.

holomehenus, Blanch. A member of Group VII. or

VIII., according as its claws are bifid or appendi-
culate. It is described as entirely black and of

fairly large size (10 m.). I do not know any
such species in either Group.

laticollisj Blanch. Group VII. or VIII. (its claw

structure not recorded). I should judge it, from
the description, to belong to Group VIII.,

aggregate AA, B, C, D, E, in which it might
be almost any of the species that I have placed

there were it not that the prothorax is said to be

wider than the elytra, which is not the case in

any species known to me of the aggregate.

nigritu*, Blanch. Group VII. or VIII. (its claw

structure not recorded). It might be the species

which I described as H. nigrinus were it not for

the words "elytris fere plan/*" in the description.

The locality is given as "Eastern Australia" :

nigrmus is from Adelaide.

oblongii*, Blanch. Group VII. or VIII. (its claw

structure not recorded). The desciTption fits

many species in either group, and contains no
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information by which the insect could be iden-

tified.

obscurus (Konibr. et Jacq.), Blanch. Group VII.
or VIII. (its claw structure not recorded). De-
scribed as of moderate size (9 m.) and black

colour, from the Northern Territory. I do not

know any black species, of either group, from
that region.

ovatus, Blanch. Group VII. or VIII. (its claw

structure not recorded). The description men-
tions no really salient character, and fits more or

less closely many species in either group.

lpilosu>s (Hombr. et Jacq.), Blanch. Group VII. or

VIII. (its claw structure not recorded). Habitat
not recorded by Blanchard, but assigned in Mas-
ters' Catalogue to the Northern Territory. The
description is not precise enough for identifica-

tion with any Heteronyor.

yroximus, Burm. Group VII. or VIII. (its claw

structure not recorded) . I do not think it would
be possible to identify this insect by means of the

description.

rufomarginatus, Blanch. Group VII. or VIII. (its

claw structure not recorded). The description

of this species does not fit any Heteronyx known
to me.

rubriceps, Blanch. Group VII. or VIII. (its claw

structure not recorded). Probably the type is

immature or a variety. The description sug-

gests a species of Group VIII., aggregate AA,
B, C, D, E, but the description does not supply
information that identifies it with any species of

that aggregate.

The following species stand in this Revision of

Ueteronyx "in different Groups from those in which
they were placed in my former Revision. For my.

former Revision Sir W. Macleay was good enough to

send me for inspection alleged specimens of many of

the species that lie described, and I treated them as types.

Subsequent study in Sydney of the Macleay collections has,

however, shown that it is not unusual for more than one
species to stand in those collections under one name, and in

some instances the specimen sent by Sir W. Macleay seems to

have been the wrong one, and that circumstance accounts for

some of the entries in the following list. One of the entries
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arises from a mistake on my own part (H . insignis, Blackb. )>

the others from slight changes in the terms used for definition

of certain characters (chiefly those of the claws) :
—

H. rufopiceus, Macl., transferred from Group I. to
III.

H. msic/nis, Blackb., transferred from Group II, to

IV.

H. holosericeus, Macl., transferred from Group III.

to IV.

H. badius, Macl., transferred from Group I. to VIII.

H. concolor, Macl.

E. simulator, Blackb., transferred from Group III.

to IV.

H. Gowelli, Blackb., already discussed under Group
VII.

H. siccus, Blackb., already discussed under Group
VII.

H. Sydneyanus, Blackb., transferred from Group
VIII. to IV.

It should be borne in mind that in the first paper of my
former Revision (Proc. Linn. Soc, N.S.W., 1888, pp. 1321,

etc.) the aggregates that I subsequently called Groups I. -IV.

were not divided into Groups, but included in one tabulation
;

also, that the aggregate which I then called "2nd section (In-

termediate)" has now been cancelled, its species being dis-

tributed among the aggregates now named Groups.

The following three species are not included in the tabu-

lations, as they require further study at Sydney before I can
deal with them:

—

H. marginatus, Blackb.; scutatus, Macl.;:

nigricans (?Burm.), Blackb.
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description of a new and extensive area of
Permo- Carboniferous Glacial Deposits in

South Australia.

By Walter Howchin, F.G.S., Lecturer in Geology and

Palaeontology in the University of Adelaide.

[Read July 5, 1910.]

Plates XXXI. to XLV.

Contents.
I. Introduction.

II. Physiographical.

III. Glacial-

fa^ Stratigraphical Divisions.

(b) Mount Compass and Nangkita Glacial Basin.

(c) Giles Creek and River Finniss Glacial Basin.

I. INTRODUCTION.
Papers have already been read before this Society on the

Permo - Carboniferous glacial phenomena of Hallett's Cove,
Yorke Peninsula, Kangaroo Island, Cape Jervis, Yankalilla,

the Inman and Hindmarsh Valleys, Rosetta Head, and
King's Point. The present paper deals with the extension of

these glacial beds in an easterly direction, and concerns mainly
the highlands and swamps situated to the south of the Wil-
lunga Range, the basin of the River Finniss, and other lines

of drainage which find their outlets into the valley of the
River Murray. The region includes portions of the Hundreds
of Kondoparinga, Myponga, Nangkita, Goolwa, and Encoun-
ter Bay.

The glacial beds now under consideration possess charac-

teristics similar to those already described on the western
side, and, at some points, these respective glacial areas are

continuous. There are, however, minor points of difference

between the two districts which may be mentioned. On the

eastern highlands and their slopes towards the valley of the

River Murray the larger erratics of granite, etc., so char-

acteristic a feature in the western country, are almost entirely

absent, and in the case of those erratics that do occur, granite

boulders are relatively scarce. An explanation for these

differences will probably be found in the contrasted topo-
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graphical features of the respective areas as well as in a
variation of the ice-flows. It would follow as a matter of
course that the higher plateaux would be covered with a thin-

ner ice-sheet than the valley troughs, in which latter the
heaviest work of ice-quarrying would, take place. It is also

possible that the ice-sheet which reached the eastern side of

the ranges came from a somewhat different direction and
passed over different country than the western portions ; and,
if so, some diversity in their respective morainic material

might be expected. Another possible explanation might be
suggested in that the large erratics are mostly included in

the true boulder clay of the Inman and associated districts,

whereas in the eastern districts this lower bed has been but
slightly eroded and exposed.

Much light would be thrown on this part of the subject

if portions of the glaciated pavement were discovered carry-

ing toolmarks, which would at once settle the question of the
local lines of dispersion. At present no such exposures of
the glacial floor are known to occur in the district. Great
thicknesses of morainic material occupy the depressions and
obscure the bed-rock, except in the greater heights which rise

above the sandy country; but in such cases the immediate
junction between the old rocks and overlying glacial beds is

usually covered by a talus, resting on a steep slope, which
prevents observations of the kind desired. The outcrops have
been but imperfectly examined, and a search with this specific

object in view might possibly lead to the discovery of the

evidences referred to.

II. PHYSIOGRAPHICAL.
The country indicated above may be regarded as a phy-

siographical province, bounded by the Willunga Ranges on
the north, the neighbourhood of Currency Creek on the

south, Hindmarsh Valley on the west, and the River Mur-
ray Valley on the east. It forms the water-parting between the

east and west drainages ; the River Finniss, the Black Swamp,
and Currency Creek flowing in the former direction, and the

Myponga River in the latter (see map, plate xxxi).

The traveller, after climbing Kernick's Hill, from Wil-
lunga, crosses the Willunga Ranges and enters a large basin

which must impress even the casual observer as possessing

striking features, and, in some respects, unlike any other

portions of the State. A wide sandy valley is in front of

him, in which the head-waters of the Rivers Finniss and My-
ponga overlap each other and compete for the drainage of the

flat watershed (plate xxxii.). On the southern side of this

vallev there rise the rounded forms of Mounts Com-
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;pass, Effie, and Moon, consisting of Pre - Cambrian
rocks, and are monadnocks of Permo-Carboniferous erosion.

Around these hills is a weird-looking country of sandy ridges

and treacherous swamps, covered with a characteristic scrub

except where the settler has made a clearance and built his

hut.

Passing through Mount Compass Gap we get a better

view of this remarkable basin, which forms the north-west

portions of the Hundred of Nangkita (plate xxxiii.). Mount
Moon is directly in front, and forms a striking feature in the

landscape. It rises abruptly from the plain, has a rounded
contour, and is sharply truncated on its western side (plate

xxxiv.). Mounts Compass and Effie have also rounded outlines

with abrupt sides. All these hills have been submerged by
glacial waste, and as the latter is easily removed by a feeble

surface drainage the locality supplies excellent illustrations of

"wind-gaps."
Mount Moon, as well as most of the other elevations of

the district, is surrounded by swamps which converge in their

drainage, forming the Black Swamp, a permanent stream of

fresh-water, which finds its outlet by the lower reaches of the
River Finniss.

The greatest elevation of the district is Mount Jagged, a
rugged ridge of very siliceous white quartzite, representing

the same geological horizon as Mount Magnificent, the range
continuing therefrom to the north-east, to Bull's Creek and
the Meadows. The quartzite of these ranges is not, strati-

graphically, far above the base of the Cambrian series. Wood
Cone is a slightly lower height on the northern sides of Mount
Jagged, and consists of highly-metamorphosed slates which
have weathered into good and deep soil. A greater contrast

of physical conditions, within so short a distance, is rarely

met with, as is seen on the slopes of Wood Cone. After toil-

ing over loose sand, which supports a stunted scrub vegeta-
tion, the traveller suddenly emerges from this desert-like

country to a rich, strong soil with running waters, and the
extensive and well-kept orchards of the Messrs. Hancock, at

Heywood, which rise like an oasis from the sandy wastes
(plate xxxv.). Mount Jagged and Wood Cone were at one
time buried under soft sandstones of glacial origin, but, like

the lesser prominences of Mounts Compass and Moon,
they have been partially cleared by denudation of the newer
deposits and now form inliers of these beds.

A striking feature of this district is the numerous
swamps which occupy the flats between the hills, a feature
which distinguishes it from all other highlands of South Aus-
tralia. Before visiting the district I had a strong convic-
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tion that these swamps possessed a special geological signifi-

cance, but in what way I could not tell. On examination it

was found that the water, spreading over the flats, was sup-
ported by an impervious clay, more or less stony, and that
this clay was overlain by a porous sandstone or loose sand,
often of considerable thickness. The origin of the swamps
was thus self-evident. The absorbent sandstone of the hills

stores the rain which ultimately finds it way down to the
clay-bed, and the latter, being exposed by denudation along
the lines of drainage, collects on its surface the waters oozing

from the banks and thereby causes a swamp.
The very youthful characteristics of the present drainage

of the district cannot fail to attract the notice of the physio-

graphist. Not only is the. Mount Compass basin largely filled

with incoherent or soft material, but the main streams are

still flowing over soft clays on which, at present, they have
made but slight impression. It is true the absorbent pro-

perties of the superficial beds limit the denuding force of the
rains, and the rank growth of the swamps checks the move-
ments of running water, until erosion is reduced to zero, yet
it is remarkable that these ancient sediments of Permo-
Carboniferous age should exhibit such youthful features in
their present stage of erosion. Similar evidences are afforded

by the short, torrential streams which flow down the steep

sides of the Pre-Cambrian inliers, for these have but slightly

incised the sides of the hills they drain, and thereby register

only a relatively brief period since the removal of the pro-

tecting glacial deposits and the exposure of the older rocks

to atmospheric waste.

The inliers of older rocks possess rounded outlines and
are lineal to the main valley as well as parallel to each

other. These features, together with the absence of spurs

from the sides of the ranges, establish a strong probability

that the topographical outlines of the older rocks were shaped
under glacial erosion.

From the amount of glacial moraine still filling the de-

pressions of the Mount Compass district, as well as forming
parts of its watershed, it is difficult to define the main chan-

nels of the old Palaeozoic valley. The abundance of water at

or near the surface has made it unnecessary to sink deeply

for supplies, so that the thickness of the glacial clay has

not been proved. Judging by the outcrops of the older

rocks, the deeper parts of the Palaeozoic valley lie between

the Black Swamp and Currency Creek, for in this belt of

country the older rocks do not show at the surface.

The regional subsidence of the southern portions of the

continent, in Post-Palaeozoic times, had the effect of reversing
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the drainage. Previously to this crust-movement, the streams

of the present maritime districts drained to the north, but
when a southerly tilt was given to the land, as a consequence of

the great submergence, the drainage was directed to the south,

as at present. The Permo-Carboniferous ice-sheet travelled up
the present valley of the Inman, from south to north, which
is proved by the travel of erratics in that direction ; and there

is little doubt that the ice which filled the basin of the

Finniss also came from some points of the south, and, after

blending with the great Inman Valley glacier, travelled

north-westerly, till it formed a junction with the still greater

body of ice which filled the valley now occupied by the sea

in Gulf St. Vincent, (i)

III. GLACIAL.

(a) Stratigraphical Divisions.

Lithologically, the glacial beds maintain a striking uni-

formity throughout the district. They can be roughly
divided into two divisions :

—
(1.) An upper section, chiefly arenaceous, consisting of

soft sandstones, hard sandstones, coarse gritty sandstones,

often containing rounded stones, some of which measure a

foot or 18 in. in diameter ; these beds weather readily when
exposed, producing free sand and pebbles passing up into a

light, thin, sandy soil. A thick, black, peaty soil com-
monly occurs in swamps along the lines of drainage.

(2.) A lower section, chiefly clay, including more or less

of sand in irregular bands or patches scattered through the

clay. The clay, in exposed positions, has a yellow colour,

but at a slight depth is blue. Pebbles occur sporadically

through the clay or in pockets.

The dividing line is not sharply defined between the two
sets of beds, but it may be taken as a general characteristic

that sands prevail in the upper and clay in the lower
section. Many of the sandy ridges are capped by ferru-

ginously-cemented sands and conglomerates. The ferric

oxide has probably been a later introduction.

The glacial district now under consideration is naturally

divisible into two areas : (1) the Mount Compass and Nang-
kita Basin, and (2) the Finniss Basin.

(b) Mount Compass and Nangkita Glacial Basin.

The peculiar physiographical features of this basin have
already been described. So far as the clays of the lower set

(l) A review of the physical features of this district in their
broader aspects, and the remarkable survival of so ancient a
physiographical cycle, will be dealt with in a subsequent paper.
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of beds (the boulder clay of other districts) are concerned,,
they scarcely come into view. They are seen in the chan-
nels which have been cut to drain the swamps, in the road
cuttings near the Mount Compass township, and in some of

the creeks which drain the swamps, especially those of Cle-

land's Gully and the Black Swamp. Along these lines of
drainage settlers have confined the running water to definite*

channels which has promoted erosion and led to the deepen-
ing of the beds of the creeks, thereby exposing the clay-beds,

but the exposure is trifling, and but little definite informa-
tion can be gathered with reference to the beds. The stones
thrown out from the drains were carefully examined and, in

some instances, were found to be ice-marked.
The swamps throughout the district may be considered

to represent, stratigraphically, the upper portions of the
glacial clay-beds. Their principal occurrences are as follow:—(a) To the west of Mount Compass township

;
(b ) sur-

rounding Mount Moon and extending easterly into the Black
Swamp; (c) Cleland's Gully, with its lateral branches, also

draining into the Black Swamp ; (d) swamps on either side of

the main road, including the Square Waterhole ; and (e) on
the north-east side of the Hundred of Nangkita, parallel with
the Bull's Creek Road. The Black Swamp is the natural
outlet for the drainage of this country, and gives sections of

the clay-beds at various points in its course. They can be
studied just above the railway bridge at Black Swamp railway
siding. Similar swamp country passes over into the Hun-
dreds of Myponga and Encounter Bay. The Edinburgh
Swamp, in the last-named Hundred, is of considerable ex-

tent, but the drainage from these Hundreds finds an outlet

to the south or west.

The upper members of the glacial series form the domin-
ant geological features of the country. From whatever stand-

point the basin is viewed, the characteristic white, sandy soil

can be recognized, and as the upland soils are poor it is, for

the most part, still in a virgin condition covered by a thick

and dwarf scrub.

From the northern slopes of Mount Compass a command-
ing view is obtained of the sandy flats which form the in-

appreciable water-parting between east and west, already re-

ferred to (plate xxxii.). From Mount Moon, near the centre

of the basin, a panoramic view of great extent and striking

features is obtained. To the west, the land rises in a sandy
slope about 300 ft. in height, forming the dividing ridge

between the Hundreds of Nangkita and Myponga (plate

xxxvi.). On the south-east, between Mount Moon and Cle-

land's Gully, is a ridge of about the same elevation as the last-
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named composed of glacial sandstones and pebbles (plate

xxxvii.) : and a similar ridge occurs on the south side of Cle-

land's Gully, forming the dividing line between the Hun-
dreds of Nangkita and Goolwa. Looking to the south, the

same kind of country fills the whole field of vision, rising in

successive ridges up to 200 ft. in height. The main South
Road follows the low ground between the ridges and passes

over the saddle of one of these into the Hundred of Goolwa.
It was on the northern slopes of this dividing ridge, not

far from the highest point on the road, that I obtained the
first unquestionable proofs of glaciated stones within the

area. On the western side of the road, occupying the slopes

of the hills, a succession . of shallow quarries occur. The
stone is a fairly hard, gritty sandstone, with pebbles irregu-

larly scattered through the finer matrix (plate xxxviii.). The
included stones consist mostly of rounded quartz and quartzite

of varying sizes up to 2 ft. in diameter. A few granite

erratics, from 9 to 12 in. in diameter, were noted; but these

were in a rotten condition and disintegrating. The included
stones are, for the most part, of an exceedingly hard type, not
easily scratched, but are frequently polished, some very highly

so. Several were found with one or more faceted surfaces

forming angular boundaries with the rest of the stone, and
one or two carried distinct glacial striae (plate xl.). The
quarries are worked in successive steps or platforms, giving

a maximum height of about 12 ft., but in all cases the floor

was in the same class of rock which to all appearance went
down indefinitely. The beds showed a dip slope of 15° to the
north-east, which accorded with the general slope of the hill-

side. The stone is worked for road metal—a stretch of several

miles of the main road is entirely maintained by the applica-

tion of this material. The stone is exactly similar to that
obtained from the Government Quarry, Wood's Creek, near
Yankalilla, which is also utilized for a similar purpose
throughout that district.

The glacial beds pass southwards into the Hundred of
Goolwa, "occupying the upper part of the Currency Creek
basin. Their southern limit, in that direction, appears to be
where the most southerty branch of Currency Creek cuts the
main road, about seven miles from Mount Compass township.

The westerly limits of the Mount Compass basin are de-

termined by a ridge which forms the watershed of the country,
as well as the dividing line between the Hundreds of Nangkita
and Myponga. This ridge, except where the older rocks form
inliers, consists of the upper members of the glacial beds which
pass over into the Myponga district and form the prevailing
geological deposits of that Hundred. Near the upper part
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of the ridge, just referred to, the glacial beds skirt the
orchards of Heywood, the residence of Mr. Hancock, sen.,

near the summit of Wood Cone, close to Mount Jagged, where
they reach an elevation of more than 300 ft. above the valley,

and are within 100 ft. of the height of Mount Jagged. A
small quarry has been opened in these beds near Mr. Hancock's
house (for mending the road), from which I obtained a very
fine faceted and striated boulder of black quartz, 8 in. in

length. There can be no doubt that Wood Cone was at one
time buried under glacial waste in common with the sur-

rounding district. It owes its present freedom from such ice-

borne material on account of the steepness of its sides and
the force of running water which has deeply scored its flanks.

Mount Jagged is also free from morainic deposits, but these
are met with on the southern slopes of the range, covering a
large area and passing westerly into the Hundred of En-
counter Bay.

On the eastern side of the basin are two conspicuous
ridges entirely composed of glacial sandstones (or their

waste), and surrounded by swamps, as already described.

Cleland's Gully divides the two ridges and forms the main
artery of drainage for the district. The ridge on the southern
side of Cleland's Gully is about 150 ft. in height, and forms
the dividing line between the Hundreds of Nangkita and
Goolwa.

The presence of pebbles is a characteristic feature of the
district. They occur in situ in the clay of the lower members
of the series as well as in the sandstones of the upper mem-
bers and in the loose sand that has resulted from the disin-

tegration of the beds. They occur, moreover, at all eleva-

tions, even on the summit of Mount Compass and other

heights, in positions where the finer, sandy material has been
entirely removed by denudation. They are mostly varieties

of quartz (a black variety being not uncommon), close-grained

quartzites, and a few granites. Clearly-defined examples of

the local Pre-Cambrian rocks, among these pebbles, are rare.

The stones are intensely waterworn, some being almost spheri-

cal or oblate spheroids in shape. None of these stones per-

taining to the glacial beds of the Mount Compass basin were
observed more than 18 in. or 2 ft. in diameter, and stones of

this size were not often met with. Pebbles were found to be

specially abundant on the south side of Mount Efiie. Here
they had evidently been concentrated by wind action ; the

finer material had been carried away by the wind and the

stones left behind.

Mr. Hancock informed me that the pebbles were usually

more abundant on the western than on the eastern slopes of
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the hills, the explanation of which may be that the strong

and prevailing westerly winds have a tendency to bare the

ground on the exposed side, whilst the wind - driven sand

gathers on the eastern or lee side of the hills.

(c) The Giles Ceeek and River Finniss Glacial Basin.

Physiographical.—The glacial basin of the Finniss is situ-

ated to the north-east of the Mount Compass and Nang-
kita basin, and is continuous with it. It includes, in addi-

tion to the main valley of the River Finniss, the lower portion

of Bull's Creek from the point where it emerges from the

Bull's Creek Ranges; and the still more important Giles Creek,

which flows through glacial sandstones throughout almost its

entire course, forming a junction with the River Finniss above
Queen's Own Town.

The basin is surrounded by hills of Cambrian slates and
quartzites rinding their greater elevations in the Mount Mag-
nificent and Bull's Creek Ranges, Gemmell's Hill, Giles Hill,,

and lesser heights near Strathalbyn. A ridge of old rocks,

with Morphett's Hill and Mount Observation as principal

heights, occupy the centre of the basin, and is entirely sur-

rounded by glacial beds. The basin is open to the south-

east, where it presents a wide front to the Murray flats, and
the glacial beds become obscured in that direction by newer
deposits.

The River Finniss has already been described as taking
its rise on the flat and sandy watershed between Mount Com-
pass and the Willunga Range. As this wide valley is occu-

pied by glacial deposits, it is probable that it represents

surface features that were contemporaneous with those de-

posits. It is a good example of physiographical unconformity,
for it is clear that the existing streams have played no part
in excavating the primary valley.

The River Finniss pursues a very erratic course. It first

forms a loop, doubling upon itself, and then flows easterly

along the base of the Mount Magnificent Range with glacial

country on its southern side. On entering the Hundred of
Kondoparinga it takes a northerly course, following the base
of the same range till within a mile of Ashbourne, where it

turns sharply to the east and, forsaking the valley, cuts a
deep gorge through the old rocks of the Mount Observation
Range and at right angles to the range. Instead of going
through this ridge of hard rock into the soft country beyond,
it turns due south again and pursues a very tortuous course
down the centre of the ridge, until, nearing Mount Observa-
tion at the southern end of the ridge, it becomes directed
to the south-east and flows past Queen's Own Town into the
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delta of the Murray. The river, through most of its course,

and especially in its passage through the hard Cambrian
slates, has the characteristics of an incised meander. Its pre-

sent channel must have been determined at a time when the
valley floor was at an even level with the upper limits of the
old rocks which now form the Mount Observation Range.

Giles Creek takes its rise in the northern portions of the

present glacial basin, and follows the eastern limits of that

basin, just as the River Finniss, in the first half of its course,

follows the western limits of the same. The River Finniss

represents the western and southern, and Giles Creek the
northern and eastern, portions of the basin. In both
cases the respective tributaries of the streams are gathered
from the older rocks which form a rim of highland around
the glacial basins.

The same strongly differentiated botanical features seen

in the Mount Compass district, between the Cambrian and
glacial areas, are equally marked in the district now under
consideration. The prominent ridges of old rocks carry big

timber or are cultivated, whilst the glacial areas, represented

by the River Finniss Valley, and more particularly by the'

sandy ridge between Mount Observation and Giles Creek,

are covered by a dense and dwarf scrub characteristic of the

glacial country. The latter improves greatly in quality

where, bordering on the outcrops of the older rocks, it receives

contributions of stronger soil washed down from the adjacent

hills.

Glacial.—My attention was called by Mr. Jas. Stone, of

Bull's Creek (who had recognized the presence of granite

boulders in the clay), to a road-cutting in glacial till in the

northern parts of this basin. The cutting is situated on the

Strathalbyn and Bull's Creek Road, about four and a half

miles from Strathalbyn, a little west of Gemmell's Hill, and
within the valley of Giles Creek (Section 1823, Hundred Kon-
doparinga), (plate xxxix.). The section is about 80 yds.

long and 10 ft. in greatest height. Numerous erratics

occur in the clay, and others which were thrown out at the

time of making the cutting are lying on the top of the bank.

More than twenty erratics of granite, of various types, were

counted within the distance occupied by the cutting, several

having a diameter from 1 to 2 ft., and one that had been

removed to the side of the road measured 4 ft. in length,

2 ft. in width, and 1 ft. 9 in. in height. A goodly number
of schistose rocks ("bluestone") that are commonly met with

in the till at Hallett's Cove and the Inman Valley, and which

frequently show glacial marks, were noted among the erratics
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and carried glacial striae (plate xl.). Some of the granites

and a piece of gneiss also showed glacial abrasions.

The surrounding country is covered with a light, white-

coloured, sandy soil, underlain by a whitish stiff clay of glacial

origin. Sections of these beds can be seen in most of the

creeks of the neighbourhood. At Giles Flat, about a mile

west of the road-cutting just described, Giles Creek
crosses the main road, and was followed for some
distance on the south side of the road, where the exposures

of the glacial beds showed at the water-level a very tenacious

white, blue, and pinkish clay, which, when dry, has a char-

acteristic concave fracture. Resting on this clay are soft,

gritty sandstones, covered with recent stream-wash. The beds
in the creek, so far as they came under my observation, con-

tain but few boulders.

Going further west, on the same road, small erratics (up

to 1 ft. in length) occur by the roadside. Just before reach-

ing the Bull's Creek Ranges the main road descends to the

level of Bull's Creek at the point where it emerges from the

ranges and receives the waters of Baulderstone Creek. A dis-

trict road branches off from the main road on the north side

and goes up the Baulderstone Creek Valley. At the junction

of the two roads a small washout in glacial clay with erratics

occurs. Following the district road for about three-quarters

of a mile, a number of small erratics were found on Mr. Jas.

Stone's ground (Sections 1837 and 1839), consisting of gran-
ites, porphyry, and quartzite, the greater number occurring
on a low sandy ridge in Section 1837 ; one erratic showing
a highly-polished facet. The range of hills through which
Bull's Creek has cut its gorge appears to be the limits of the
glacial deposits on the north-western side of the basin.

South of the junction of Baulderstone Creek with Bull's

Creek the latter flows outside of the range, on its eastern

side, until it unites with the River Finniss, about a mile
south of Ashbourne. The country on the eastern side of the
range is comparatively low, and is characteristically glacial-

sand country. The Ashbourne flats are included in the same
class of country with the line of division (separating the

glacial beds from the Cambrian) running along the base of

the hills on the western side of the Victor Harbour main road.

At the Finniss Bridge near Ashbourne, and in the river-bed

to the south, the stream has cut down into the glacial sand-
stones and clays, making deep ruts, potholes, and fantastic

carvings at various places.

The physiographical features of Mount Observation
(forming a great inlier of old rocks in the glacial beds) have
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already been described. At about three-quarters of a mile
east of the Finniss Bridge, a sharp line of distinction is ap-
parent where the glacial sands and clays abut against these
old slates of Mount Observation. Quarries have been worked
in the glacial clays and grits for road-making. The clays

are dense, whitish, and often penetrated by strings of sandy
material irregularly distributed through it. Numerous
rounded pebbles, some of which proved to be granitic or other
stones foreign to the neighbourhood, occur in the area.

The main road going south from the Finniss Bridge
shows many exposures of the glacial beds in road - cuttings.

The beds carry numerous stones lying at all angles to each
other, while the bedding is very mixed and tumultuous in its

arrangement, often showing vertical or strongly-contorted

layers.

The road continues to follow the glacial valley which
widens out in its southerly extension, passing from the Hun-
dred of Kondoparinga to the Hundred of Nangkita. Wide
flats extend between the road and the River Finniss on the
western side, and low scrubby hills of glacial sandstone occupy
the eastern side of the road. Near the boundary of the two
Hundreds the stone has been worked for making the roads.

The glacial grits are here very hard, and take the form of

cemented conglomerates outcropping near the summit of the
ridge. There has been a considerable shed of broken material

and gravel down the steep slopes of the hill, and the road
metal has been largely gathered from this source. The depth
of the respective workings does not exceed 2 ft. On the ex-

treme summit of the ridge the old slate rocks are exposed.

In several of the cuttings on the road, granite and other

erratics were noted, but the granitic examples were all greatly

decomposed. Resting on the undisturbed glacial beds newer
deposits of sands and gravels are frequently seen. Whilst
the material in these recent beds has been largely gathered
from the local glacial deposits, they can be easily distinguished

from the same. The newer beds are less indurated than the
glacial, and have been laid down by stream action, and are

more regularly distributed and stratified. They mark the

old river-levels during the excavation of the present valley of

the Finniss.

As the South Road passes into the Hundred of Nang-
kita there is a great widening out of the old glacial area, the
characteristic swamp country is met with, and the great
glacially-formed Nangkita basin, already described, is within
view.
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The lower Finniss, or that part of the river-course mea-
sured from the point where the stream emerges from the

Mount Observation Gorge, and thence, eastward, to the rail-

way line, possesses some interesting features. In this section

of its course the river forms the dividing line between the

Hundreds of Kondoparinga and Nangkita, and flows between
banks of glacial sandstone and clays throughout its entire

length. Excellent sections of the beds can be seen in the

river cliffs at various points.

About three miles up from the railway, in a straight

line, on the right bank of the stream (Section 2021, Kondo-
paringa), there is a vertical wall of white glacial sandstone,

20 ft. high, resting on a Cambrian floor and covered with recent

high-level river gravels. The sandstone contains pockets and
wedges of gravelly material, resting at all angles, in the finer

matrix (plate xli.).

A short distance higher up the stream, on the left

bank (Section 2329, Nangkita), is another striking outcrop.

Here the beds consist of a very strong, compact conglomerate
of rounded stones, including varieties of quartz, quartzite,

schists, and numerous granites, the latter mostly decomposed.
The arrangement of the stones, in relation to their size, is

very irregular. Within the conglomerate is a large granite

houlder, porphyrinic in structure, and measuring 4 ft. 6 in.

by 3 ft. The cement of the conglomerate is siliceous and
sometimes ferruginous. Near the middle of the section is a
band of finer material, about a foot in thickness, with con-

cretionary ironstone nodules or "iron-boxes." Resting on the

top of the conglomerate is a sandstone bed much contorted

in the grain, a common feature of the glacial sandstones of the
district. The beds show a dip of 15° in the direction of the
valley slope (plate xlii.).

In descending the river, from the outcrops just described,

the beds become more uniform in texture, fine-grained (occa-

sionally with coarser fragments), white to brown in colour,

and very variable as to cohesion. The grain of the stone,

brought out by weathering, exhibits some remarkable fea-

tures. Whilst massive to the extent of many feet in thick-

ness, the grain of the stone is curiously twisted, curled, and
contorted. These contortions are not of the nature of colour

lines, such as often develop by chemical change in some
slates and argillaceous sandstones, but original lines of deposi-

tion. Neither can these discordant lines of deposition be
referred, in all cases, to current bedding, as they are too con-

fused and irregular. They seem to give clear evidence of con-
temporaneous contortion produced by the ploughing move-
ment of ice-masses (plate xliii.).
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The glacial origin of these sandstones is still further
borne out by the microscopical structure of the stone, (plate
xlv.). In some cases, as in the main quarry (Collett's) of
the lower Finniss, the fragmental constituents are almost en-
tirely angular and often mere splinters; whilst in other in-
stances, as the Yankalilla sandstone, for example, there are
rounded grains intermixed with the angular. There is a
complete absence of interstitial cement, as ordinarily present
in fragmental rocks, and the stone has been made to cohere
by the interlocking of its angular particles and an infilling of
very finely triturated grains of the same mineral substance
as the larger fragments. This fine pasty material was pro-
bably of the nature of the "rock flour," which is characteristic
of glacial erosion, and which under the effects of very great
pressure has proved the cementing agent of the stone in ques-
tion. The material composing the sandstones is almost ex-

clusively quartz, but as casual constituents, some felspars,

aluminium silicates, and iron oxides have been observed in

the sections made.
The sandstone, as developed in the neighbourhood of the

lower Finniss, makes a fairly good building stone, and has
been extensively used for this purpose. Several quarries

have been worked on either side of the river above the railway
bridge. The chief quarry now in operation is on Mr. Collett's

land, in Section 173, Nangkita, situated a little above the
district road bridge over the River Finniss. The quarry face

is about 30 ft. in height (plate xliii.), showing strong stone to

within a few feet of the top. The upper portion, as shown in

the photograph, is a softer stone, which, in weathering, has

brought into relief strongly-contorted bedding lines. The
main stone in the quarry exhibits no bedding planes, but there

are close joints which intersect the stone at high angles,

and, in places, are iron-stained. No quartz-veins occur, and
the rock resembles, in all respects, sandstones of the same age

and origin as developed at Yankalilla, Myponga, and other

places. As a building stone it was used in the construction

of the railway bridge across the River Finniss and many other

local structures, the railway station buildings at Strathalbyn,

the Bank of New South Wales in Adelaide, and the stone pillars

at the entrance gates of the Adelaide University (plate xliv.).

Its defect as a building stone is in its unequal hardness and
tendency to weather on exposure. Some of the masses of rock

that formed the outcrops of the bed were avoided by the work-

men as too hard for dressing, while, on the other hand, in the

case of some samples used in architecture, after thirty years

of exposure, they show a marked deterioration. When re-

building the pillars and coping-stones at the University
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grounds, recently, many of these Finniss stones had to be re-

placed, on account of this excessive weathering.

The same sandstone can be studied outside the immediate
valley of the Finniss. In the banks of Giles Creek (Section

2033, Kondoparinga) an outcrop can be recognized from the

public road showing strong features. A little to the north

of the last locality, at the bend of the road, and also at points

higher up Giles Creek, the stone has been quarried for road

metal. At the south end of Mount Observation, on
the north side of the Black Swamp Road (Section 167, Nang-
kita), another quarry has been worked. The stone for build-

ing the culvert on the south side of Gilberts railway station

was got from the banks of the stream spanned by the bridge,

and the old quarry is now utilized as a waterhole (Section

173, Nangkita).
A bore put down on Mr. A. E. Henley's land, in the

south-westerly corner of Section 2057 (Kondoparinga), and
situated about a mile north of Queen's Own Town, within the
limits of the glacial area, penetrated sand, sandstone, and blue

clay, in which latter the bore was discontinued at a depth of

175 ft.

Undisturbed glacial deposits could not be definitely deter-

mined on the eastern side of the railway line. As the River
Finniss nears its estuary in the labyrinth of waters of the
lower River Murray, the glacial beds give place to more recent
deposits which are evidently, in many instances, built up by
the waste and redeposition of the material gathered from the
vast glacial basins drained by the river and its tributaries.

Thick deposits of river gravel occur both above and below the
railway bridge, as well as in the cuttings on the railway.

Older Tertiary Outlier.—A remarkable and very re-

stricted outlier of glauconitic clay, of Lower Tertiary age,
occurs in the river-bed under the railway bridge that
spans the Finniss, and in which the foundations of
the bridge have been laid. The bed is highly fos-

siliferous, and can be detected for only a short dis-

tance, and for the most part below the water-level. The rock
is such as occurs in the older Tertiaries of Gulf St. Vincent
and some portions of the Murray Flats, but its occurrence at
the Finniss was quite unsuspected until pointed out to me by
Mr. Henley. It is not known in any other part of the dis-

trict, nor has it been met with in the well - sinkings of the
neighbourhood. It appears to be a small patch, resting un-
conformably on the glacial beds, and an outlier of the older
Tertiary of the Murray Plains.
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DESCRIPTION OF PLATES.

Plate XXXI.
Geological sketch-map of the glacial beds as preserved in the

ancient Permo-Carboniferous glacial basins of Mount Compass,
Nangkita, Giles Creek, and River Finniss.

Plate XXXII.
Sandy flat of disintegrating glacial sandstones between Mount

Compass and the Willunga Ranges, which are seen in the distance.
The view includes the almost level watershed of the Finniss River,
which flows to the east, and the Myponga River, which flows to
the west.

Plate XXXIII.
View of Mount Compass glacial basin, as seen looking south.

A portion of Mount Moon appears on the left hand, Mount Com-
pass township in the centre, and hills of glacial sandstone in the
distance.

Plate XXXIV.
End view of Mount Moon, showing abrupt termination of the

hill on the west, with "wind-gap" in the foreground.

Plate XXXV.
General view of Mount Compass glacial basin from Wood Cone,

looking north, with Mounts Compass, Moon, and Effie in the mid-
dle distance. These hills form rounded inliers of Pre-Cambrian
rocks surrounded by glacial sandstones and clays, with swamps in
the lower levels.

Plate XXXVI.
Glacial standstones on the west side of Mount Compass, form-

ing the watershed between the east and west drainages, and the
dividing line between the Hundreds of Nangkita and Myponga.

Plate XXXVII.

Cleland's Gully Range, near Mount Compass, composed of

glacial sandstones, etc., as seen from the main road on the south
side.

Plate XXXVIII.

Quarry in glacial sandstone with erratics, situated on the
main road, a little south of the Square Waterhole, and near the
southern boundary of the Hundred of Nangkita. A glaciated

erratic from this quarry is reproduced by photograph on Plate xl.

Plate XXXIX.

Two views of glacial till, exposed in a road-cutting west of

Strathalbyn.
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Plate XL.

XJpper figure.—An erratic of black quartz showing glacial7

polish, facets, and strise. Obtained in situ in the quarry near the
Square Waterhole, figured in Plate xxxviii. Half natural size.

Lower figure.—Glaciated erratic of fine-grained schist, found:

in situ in road-cutting of glacial till west of Strathalbyn. (See

Plate xxxix.) The stone is faceted at diverse angles, and strongly

scored with stria?. Two-thirds natural size.

Plate XLI.

Glacial sandstone, with irregular pockets of boulders, forming
a cliff in the bed of the River Finniss, 3 miles above the railway
bridge.

Plate XLII.

Another river-cliff, near the one figured in Plate xli., com-
posed mostly of boulders, one of which (a granite boulder) measures
4 ft. 6 in. by 3 ft. Overlying the boulder-bed is a glacial sand-
stone showing contorted lines of bedding.

Plate XLIII.

Quarry in glacial sandstone, situated in the banks of the River
Finniss above the railway bridge. The upper portions of the
quarry face show strongly-curved bedding planes, and the more
compact stone develops similar evidences of contemporary distor-

tion when weathered. (See Plate xliv.)

Plate XLIV.

Photographic reproduction of the Finniss River sandstone, as
exposed in the stone pillars at the entrance to the Adelaide Uni-
versity grounds. The stone had been smoothly worked, but as the
result of weathering the original grain has been brought into
relief, and displays broken and crumpled planes of deposition.

Plate XLV.
Two microscopic sections of the Finniss River sandstone,

showing the sharp and angular forms of the grains. The finer
material is of the same kind, and has the features of a glacial
"rock-flour." Magnified 18 diameters.
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Note on a New Linguatula.

By E. A. Johnson, M.D., M.R.C.S.

[Read September 6, 1910.]

Plate XLVI.

Linguatula dingophila, n. sp.

In 1904 I made a post-mortem on a pure country dingo,

in order to see if the Tcenia echinococcus was present. How-
ever, in this I was disappointed, but found a Linguatula in

the nasal cavities.

This on the most cursory examination was, in my opinion,

new to science, and on searching all available literature has
justified my describing it as such, and accordingly naming it.

The Linguatula rhinaria, first described by Pilger, 1802,

is a parasite which, under various names, is an inhabitant

of the nasal cavities occasionally of the dog.

It is a parasite very rarely met with, even by the keen
haelminthologist, and never, unless by accident, does the

general medical practitioner see it. I have not seen it in a
museum.

In the larval stage, e.g., as Pentastoma denticulatum,
one meets it in lands where uncooked meat is eaten, as in

Germany.

One sees it encysted in the liver; usually one or two
specimens are present. It occurs far more rarely in the

spleen, kidney, or intestinal wall.

Tenker found it in 9 out of 168 autopsies.

Frerichs (Breslau), 5 out of 47 autopsies.

In Switzerland it is much rarer. Klebs saw only one
case in 900 autopsies.

In Kronstadt (Russia), 6 cases in 659 autopsies.

Given an infected dog, the means by which the Linguatula
is spread are as follows:—

The ova (already containing an embryo) are expelled

with the nasal secretion in great numbers. Those which fall

on grass are swallowed by the various herbivora in their

food, viz., usually rabbits and hares; less commonly sheep,



249

oxen, horses, goats, antelopes and fallow deer, pigs and cats ;;

very rarely human beings.

After being hatched in the stomach the larvae bore

through the intestinal wall to the liver, where they become
encysted. Several moultings take place, and the second larval

stage sets in; then they take on the adult form. Five to

six months after ingestion the Linguatula are 4-6 mm. long,

the mouth and intestine are formed, and the sexual organs

mature.
This larval stage has been known for a very long time,

and as the parasite was regarded as a new one, the name
Pentastoma denticulatum was given. These larvae then be-

come very active and escape into the open by means either

of the intestine or bronchi, to complete their cycle by being

again sniffed up into the nose of a dog, wolf, or fox, occa-

sionally horse and goat, where, after being stationary for a

short time, another moulting takes place, and in six weeks'

time the parasites become adults.

The Linguatula found in the dingo differs in many re-

spects from its relation in the dog. In tabular form this at

once becomes apparent :
—

Linguatula rhinaria.
(Dog.)

Male.—White.
18-20 mm. long.
Anterior portion, 3-4 mm.
broad.

Posterior portion, 0*5 mm.
broad.

Female .—Yellowish.
8-13 cm. long

Anterior portion, 8-10 mm.
wide.

Posterior portion, 2 mm.
wide.

The brownish eggs are seen
in median line.

Body. — Elongated, rather
flat, shows 90 rings or seg-
ments, with crenellated bor-
ders, anterior end rounded.

Hooks. — Round, mouth
strongly curved, and are ar-
ticulated to a basilar support.

Eggs.—Oval, *09 mm.
"07 broad.

long

Linguatula dingophila.

Male.—Not discovered.

Female.—Yellow, with brown
egg ridge.

2 mm. high.
3 cm. 1 mm. long.
Anterior portion, 12 mm.

wide.
Posterior portion, 2 mm.

wide.

The surface on which the
egg-ridge is placed is curved on
the flat, and so if a trans-
verse section were made, since
the other surface is quite flat

it would appear D-shaped.

The anterior end comes to a
rough point; as the parasite is

so thick and very deep in

colour (preserved in Kaiserling)
it is impossible to determine
the mouth or hooks.

Eggs.—More round than
oval, '05 mm. long x '025 wide..
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x

DESCRIPTION OF PLATE XLVI.

Linguatula dingophila.

This plate is enlarged 6 times the size of the parasite, thus

affording a much better idea of what is to be seen.

Both ends are pointed, the anterior portion being broad, and
gradually decreasing in size till the posterior end is reached.

The egg-ridge is the darkly-stained centre; this, also, is

broad at the commencement, and tapers to a point. It extends

three-fourths of the total length.

The segments or rings are well denned.
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ABSTRACT OF PROCEEDINGS
OF THE

Royal Society of South Australia
(Incorporated)

for 1909-10.

Ordinary Meeting, November 2, 1909.

The President (J. C. Verco, M.D., F.R.C.S.) in the
chair.

Exhibits.—Mr. E. Ashby exhibited birds from Lake
Frome, viz., Stiltia Isabella, Artamus personatus, Psephotus
xanthorrhous , also a possibly new Acanthiza ; from the River
Murray, above Mannum, Epthianura tricolor (Gld.), a rare
Southern visitor, and its nest and eggs ; Myzomela nigra, with
nest and eggs ; also a long series of birds from North-Eastern
Tasmania. Mr. Ashby also exhibited samples of tin ore,

occurring in rocks, probably of Silurian age, in Tasmania,
and supplied the following notes in relation to the same :

—
"We believe the discovery of the occurrence of tin in Silurian

rocks is very rare, or possibly unique, and is, therefore, of
considerable scientific interest. The mine known as the Great
Pyramid is situated about six miles from Scamander, on the
north-east coast of Tasmania. The rocks are described as

Silurian in the Government geological maps. As far as we
are aware, the nearest granite would be some miles away.
The tin occurs in quartzite beds, in a steep anticline of folded

slates and quartzites. The hill is about 500 ft. high above
the River Scamander. On the north side the superincumbent
beds have been denuded, and a bed of quartzite has been
exposed which, where penetrated by the north adit, is 30 ft.

thick. This quartzite bed has been broken into and sampled
on the north side over a longitudinal length of 1,000 ft. and
a vertical width of 100 ft. by means of deep trenches blasted

out of the solid rock. Something of the probable commercial
importance of the discovery may be inferred from the fact

that the average result of this sampling shows the metallio

tin contents of this quartzite bed to be fully 1 per cent. On
the south side of the hill, several of the beds on folds that

have been eroded from the northern side still exist on the

bulging portion of the hill. While the beds, or folds, of slate
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(mudstone) only carry a trace of tin, the folds of quartzite
have a very fair percentage : one bed, 20 ft. thick, averages
over 1 per cent, of metallic tin, and is possibly the other leg

of the fold exposed on the northern side. The tin occurs in

narrow, sometimes hair-like, seams, running at right angles
to the strike of the folds, i.e., across the hill, and not along it.

From careful examination it seems evident that the tin was
deposited as alluvial tin, probably under sea or lake. The
occurrence on the south side of portions of several tin-bearing

folds, together with the width over which this deposit occurs,

indicates that the deposition was continued over a very consid-

erable period on an extensive scale. The folding, together with

metamorphic action that has taken place since its deposition,

may have led to some alteration in the position in which the

iSm occurs in the beds : to determine this a careful microscopi-

cal examination would be necessary. That tin-bearing rocks

were exposed and subject to extensive erosion during, or

prior to the Silurian age, is clearly evidenced by this dis-

covery, and should be of considerable interest to geologists as

well as mineralogists."

Ordinary Meeting, April 5, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Exhibits.—Mr. J. G. O. Tepper exhibited the larva of

a Queensland hawk-moth, Sequosa triangularis, and made
some observations on hawk-moths : also, galls of a species

of thrips, from the north-western district, on Acacia. The
galls contain 60 to 100 larvae each. Galls on Acacia am- era

at Broken Hill are so numerous that they bear the trees down.
Mr. Edquist exhibited Cuscuta ejnthyma, the dodder, found
growing on red clover at the High School, from which it

has spread to, and attacked, a native species of saltbush

:

also, an estuarine bivalve mollusc, which was quite active

after eight days without water and exposed alternately in

the sun and shade. The specimens exhibited opened at once

on being ]olaced in sea water. Dr. Pulleine exhibited spiders
—Xephila, to show enormous disproportion between male and
female: Argyrocles commensal, in the webs of Xephila (from

Sydney) : Seleno cosmia, a gigantic earth-spider from Pichi

Richi Pass. Dr. Sweetafple exhibited a section of a chalce-

donized tree-trunk from the United States of America. Mr.

Howchin exhibited a group of Archceocyathincr from Wilson,

South Australia: and, as Editor, announced the completion

of part ii., vol. ii., of the Memoirs of the Society, on

Archceocpathince from the Cambrian of South Australia, by

T. Griffith Tavlor, B.Sc, B.A., etc.
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Paper.— '"The Glacial Moraines of Permo-Carboniferous
Age of Rosetta Head and King's Point," by Walter How-
chin, F.G.S. Mr. Mayo recorded that his measurement of

the present height of Rosetta Head shows it to be 325 ft.

Ordinary Meeting, May 3, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Visitors.—C. Hedley, F.L.S., Sydney, and R. H. Rel-

ton, Brisbane.
Exhibits.—Mr. W. Howchin, F.G.S., exhibited a speci-

men of Lower Tertiary fossiliferous glauconitic clay, from
the railway bridge, Finniss River. He stated that

this was a new locality for rocks of this age and
type, the nearest occurrences to it being the shores

of Gulf St. Vincent, the Torrens Valley near Ade-
laide, and the Murray Flats. Mr. Edquist exhibited a
block of firewood bored by the larvae of Phoracantha recurva,

a longicorn beetle, showing the capsules formed when pu-
pating. Parasitic hymenopterous cocoons were also present in

the borings. Dr. Pulleine exhibited specimens showing
sexual dimorphism in spiders of the genera Ccelenm, Erindon,

-and Nephila. Mr. H. G. Griffith exhibited specimens show-
ing sexual dimorphism in insects.

Papers.—"Two New South Australian Nephilae," by H. R.
Hogg, M.A., F.Z.S., communicated by Prof. Stirling, M.D.,
F.R.S. ; "Brachipods of South Australia," by J. C. Verco,
M.D., F.R.C.S., with exhibits of specimens and diagrams.
Mr. Hedley, F.L.S., remarked:—'That owing to the wide
distribution of Brachiopods they are a difficult group for a
local malacologist to study ; also, a difficulty is presented by
each species in its growth repeating its genealogical history, so

that the same species in different stages of development may
be referred to different species or genera."

Ordinary Meeting, June 7, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Nominations.—Prof. Kerr Grant, M.Sc, University of

Adelaide ; Mr. E. V. Clark, B.Sc, University of Adelaide ; Dr.
E. A. Johnson, Franklin Street; Mr. E. R. Stanley, Univer-
sity of Adelaide.

Exhibits.—Mr. S. Dixon exhibited a specimen of Ambly-
donite, from Bulla Bulling, W.A., a rare mineral, which
occurred in granitic country. Dr. Pulleine exhibited a trap-

door spider, of the genus Dyarcyo'ps, and its nest, which pos-
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sessed a peculiar closing mechanism half-way down the tube-
Mr. Tepper showed photographs of the sun taken during
the recent eclipse ; also, a wood-boring buprestid larva, in-

festing mallee roots; also, a brenthid-like insect, described by-

Lea, which lives in symbiosis with Lobopelta excisa, a Queens-
land ant ; also, Carabidse, from Mount Gambier.

Paper. — "Descriptions of Australian Curculionidae,

Part VIII.," by A. M. Lea, F.E.S.
Lecture.—The meeting then adjourned to the lecture-

room, and as the public were admitted there was an audience
of 150 when Dr. Pulleine gave a lantern lecture on "The
Trap-door and Hunting Spiders of South Australia."

Ordinary Meeting, July 5, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the
chair.

Elections.—Prof. Kerr Grant, M.Sc, E. A. Johnson,
M.D., M.R.C.S., E. V. Clark, B.Sc, and E. R. Stanley
were elected Fellows.

Exhibits.—Mr. E. Ashby exhibited birds from South,
North, and East Australia and Tasmania, including parrots,

pittas, flycatchers, and honey-eaters. Dr. Pulleine exhibited

the male of Cedema excavata, being the first recorded male
of any species of the purely Australian genus Gedema.

Paper.—"Description of a New and Extensive Area of

Permo-Carboniferous Glacial Deposits in South Australia,"

by Walter Howchin, F.G.S.

Ordinary Meeting, August 2, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Exhibits.—Mr. J. G. O. Tepper exhibited pupa cases of

Inlodimorpha Bakewelli, a buprestid beetle, which had been
found 3 ft. below the surface at Beri Beri, on the Murray
River. Dr. Verco and Mr. Ashby also reported having ob-

tained the same insect from the southern coast of Eyre
Peninsula. Mr. E. Ashby exhibited a specimen of the

pouched mouse, Sminihopsis crassicuudatus , from Orroroo.

Papers.—"On a New Species of Boronia," by J. H.
Maiden, F.L.S., and J. M. Black; "Additions to the Flora

of South Australia, including sixteen alien and five Aus-

tralian Species/' by J. M. Black ; "On the Enstatite Basalt

occurring at Kangaroo Island," by E. R. Stanley ; "A
Complete Analysis of Lherzolite and Olivine found at Mount
Gambier," by E..R. Stanley. The President complimented'

the new Fellow on the excellence of his papers.
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Ordinary Meeting, September 6, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

Exhibits.—J. G. O. Tepper, F.L.S., exhibited butter-

flies and beetles collected in Paraguay by Mr. Weidenhofer.

Mr. Baker exhibited Scyllarus sculptus, a peculiar crustacean

from New South. Wales; also, several isopod crustaceans.

Dr. E. A. Johnson exhibited Linguatula rhinaria, a parasitic

worm from the frontal sinus of the dog, and also its larval

stage, Pentastomum denticula, from man ; also, a Linguatula

from the Canis dingo.

Papers.—"Notes on some Species of the Isopod Family,
Sphceromidce, from the South Australian Coast," by W. H.
Baker. This paper embodied descriptions of seven new
species of this family of marine scavengers, which show ex-

treme sexual dimorphism and developmental variation.

"Notes on a new Linguatula from the Frontal Sinus of the

Canis dingo," by Dr. E. A. Johnson.

The Annual Meeting, October 4, 1910.

The President (J. C. Verco, M.D., F.R.C.S.) in the

chair.

The annual report and balance-sheet were read a,nd

adopted.
Election of Officers.—President, Dr. J. C. Verco, M.D.,

F.R.C.S.; Vice-Presidents, Prof. Rennie, D.Sc, M.A., and
W. Rutt, C.E. ; Treasurer, W. B. Poole; Members of Coun-
cil, R. S. Rogers, M.A., M.D., and S. Dixon; Auditors, W.
L. Ware and J. S. Lloyd, F.I.A.S.A. The Council was ac-

corded a vote of thanks for the work of the past year.

Exhibits.—Dr. E. A. Johnson, a white mouse with
large cancerous growth inoculated by Prof. Jensen, of Copen-
hagen. Dr. Maw son showed a specimen of the first occurrence
of pitchblende in Australia. This was an absolutely pure
oxide of uranium, produced by the secondary deposition of

an uranium-bearing mineral. The specimen came from
Radium Hill, Olary, S.A. Mr. W. H. Selway exhibited
Homeria collina from Green Hill, an introduced plant hurtful
to cattle. Dr. Verco introduced Mr. Rainbow, F.L.S., as

the entomologist of the Australian Museum, Sydney, who was
visiting Adelaide for scientific purposes. Mr. Rainbow drew
attention to the name Macro-pus, which, though given to a
beetle, was preoccupied by a marsupial.

Papers.—"Notes on Australian Coleoptera, No. XL./'
by Canon Blackburn, B.A. ; "Notes on Marine Mollusca of

South Australia, Part XIII.," by J. C. Verco, M.D.,
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F.R.C.S. : "Haematozoa of Australian Birds, Part I.," by J,

B. Cleland, M.D.C.M., and H. Johnston, M.A., B.Sc.

ANNUAL REPORT, 1909-10.

The Council has pleasure in reporting that the work of
the Society has been carried on successfully during the past

year.

Mr. W. Howchin, F.G.S., was re-elected to represent the

Society on the Board of Governors of the Public Library, etc.

Library.—Owing to the long illness and subsequent death:

of Mr. Idle, the work of arranging and classifying the library

has been much interfered with. At the request of the
Council Mr. Clucas, the University Librarian, furnished a
valuable report, and the services of his assistant having been
secured, the arrangement and classification are now proceed-
ing satisfactorily. To aid in the collation of publications for

binding, a large number of pamphlet cases have been pur-

chased.

In consequence of Mr. Idle's decease and other circum-

stances, the binding of publications has been in abeyance,

but arrangements are now being made to have it proceeded
with. An index catalogue of publications is now being com-
piled under the direction of Mr. Clucas.

Four new Fellows have been elected during the year :
—

Prof. Kerr Grant, M.Sc, Professor of Physics in the Adelaide
University; Mr. E. V. Clark, B.Sc, Lecturer on Electrical

Engineering at the Adelaide University; Mr. E. R. Stanley;

and Mr. E. Angas Johnson, M.D., M.R.C.S. The last two

have already contributed papers.

Obituary.—Mr. H. S. Munton, a Fellow since 1884.

Membership.—Honorary Fellows, 8; Corresponding
Members, 6; Fellows, 63; Associate, 1.

Jos. C. Verco, President.

R. H. Pulleine, Secretary.
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DONATIONS TO THE LIBRARY
for the year 1909-10.

Transactions, Journals, Reports, etc.,

presented by the respective Editors, Societies, and

Governments.

AUSTRALASIA.
Australasian Association for the Advancement of

Science. Solar Physics Committee. Memorandum
upon the proposed solar observatory in Australia.

Adel. 1909.

Australasian Institute of Mining Engineers. Transac-

tions, vol. 13. Melb. 1909.

Australasian Medical Congress. Eighth session. 3 vols.

Melb. 1908.

AUSTRALIA.
Australia. Bureau of Census and Statistics. Official year

book, no. 3, 1901-09. Melb. 1910.

Australia. Bureau of Meteorology. Bulletin, 3-5.

Maps : average rainfall map of New South
Wales, 1910.

Monthly report, vol. 1, no. 1. 1910.

Rainfall map for 1909.

Royal Anthropological Society of Australia. Journal

:

Science of man, vol. 11, no. 7-12; vol. 12, no. 1-4.

Syd. 1909-10.

NEW SOUTH WALES.
Agricultural Gazette of New South Wales, vol. 20, pt.

9-12 and index; vol. 21, pt. 1-9.

Australian Museum. Memoir 4, pt. 12. Syd. 1910.

Records, vol. 7, pt. 4-5. Syd. 1909-10.

Report of the trustees, to June 1909. Syd.
Special catalogue, vol. 2, pt. 3. Syd.

Linnean Society of New South Wales. Abstract of pro-

ceedings, no. 281-282. Syd. 1910.

Proceedings, vol. 34, pt. 2-4; vol. 35, pt. 1-2. Syd.
1909-10.

Linnean Society of New South Wales. Act of Incorpora-
tion. List of members, etc., 1909. Syd. 1909.

Maiden, J. H. Forest flora of New South Wales, vol. 4, pt.

6-9. Syd. 1909-10.

12
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New South Wales. Board of Fisheries. Report on the

fisheries of New South Wales for 1908. Syd. 1909.

New South Wales. Botanical Gardens and Government
Domains. Report of the director, 1908. Syd. 1909.

New South Wales. Department of Mines. Annual report,

1909. Syd. 1910.

Memoirs of the Geological Survey : palaeon-

tology, no. 5; vol. 5, pt. 2. Syd. 1910.——— Records of the Geological Survev, vol. 9, no.

1. Syd. 1909.

New South Wales Naturalists' Club. Journal : The Aus-
tralian naturalist, vol. 1, pt. 16; vol. 2, pt. 1-3.

Syd. 1909-10.

Public Library of New South Wales. Report, 1908, 1909.

Syd. 1909-10.

Sydney University. Calendar, 1910. Syd. 1910.

QUEENSLAND.
Queensland. Department of Mines. Geological Survey pub-

lications, no. 223-5, 228-9. Brisb. 1909-10.

SOUTH AUSTRALIA.
Public Library, Museum, and Art Gallery of South Aus-

tralia. Report of the Board of Governors, 1908-9.

Adel. 1909.

South Australia. Department of Intelligence. Bulletin,

no. 8. Adel. 1909.

South Australia. Department of Mints. Review of mining
operations, no. 10-11. Adel. 1909-10.

South Australia. Northern Territory. Government Geolo-

gist's report on the Tanami gold country. Adel. 1909.

South Australia. Woods and Forests Department . Annual
progress report, 1908-9. Adel. 1909.

TASMANIA.
Royal Society of Tasmania. Papers and proceedings, 1909.

Hobart.

Tasmania. Department of Mines. Progress of the mineral

industry of Tasmania, Sept. 1909: March 1910; June
1910. Hobart. 1910.

VICTORIA.
National Museum. Memoirs, no. 3. Melb. 1910.

Royal Society of Victoria. Proceedings, new ser., vol. 22,

no. 1-2. Melb. 1910.

Transactions, vol. 5, pt. 1. Melb. 1910.
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Victoria. Department of Agriculture. Journal, vol. 7, pt.

9-12; vol. 8, pt. 1-9. Melb. 1909-10.

Victoria. Department of Mines. Annual report of the

Secretary for Mines, 1909. Melb. 1910.

Bulletin of the Geological Survey, no. 23.

Melb. 1910.

Memoirs of the Geological Survey, no. 9.

Melb. 1910.

Records of the Geological Survey, 1909.

Melb. 1910.

Victorian geographical journal, vol. 26-7, 1908-9. Melb.
Victorian naturalist, vol. 26, no. 5-12; vol. 27, no. 1-5.

Melb. 1909-10.

Victorian year book, vol. 29, 1908-9. Melb. 1909.

WESTERN AUSTRALIA.

Western Australia. Geological Survey. Bulletin, no. 33,

36-7. Perth. 1909-10.

ENGLAND.
British Antarctic Expedition, 1907-09. Report on the

scientific investigations, vol. 1, pt. 1-4. Lond. 1910.

Cambridge Philosophical Society. Proceedings, vol. 15,

pt. 3-5. Camb. 1909-10.'

Cambridge University Library. Report of the Library
Syndicate, 1909. Camb. 1910.

Colonial reports: miscellaneous, no. 50, 58, 63, 71. Lond.
1908-10.

Conchological Society. Journal of conchology, vol. 12,

pt. 12; vol. 13, pt. 1-3. Lond. 1909-10.

Entomological Society of London. Transactions, 1909.

Lond. 1909.

Linnean Society. List, 1909-10. Lond. 1910.

Proceedings, Oct. 1909. Lond. 1909.

Liverpool Biological Society. Proceedings and transac-

tions, vol. 23. L'pool. 1909.

Manchester Field Naturalists and Archaeologists'
Society. Report and proceedings, 1909. Manch.
1910.

Manchester Literary and Philosophical Society. Memoirs
and proceedings, vol. 53, pt. 3 ; vol. 54, pt. 4. Manch.
1909-10.

National Physical Laboratory. Collected researches, vol.

6. Teddington. 1910.

Report, 1909. Teddington. 1910.
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Royal Botanical Gardens, Kew. Bulletin, 1909. LoncL
1909.

Royal Colonial Institute. Journal, vol. 41, pt. 1. Lond.
1909.

Proceedings, vol. 40. Lond. 1909.

Royal Microscopical Society of London. Journal, 1909,.

pt. 4-6; 1910, pt. 1-3. Lond. 1909-10.

Royal Society of London. Proceedings, ser. a, no. 558-69..

Lond. 1909-10.

ser. b, no. 549-58. Lond. 1909-10.

Reports to the Evolution Committee, no. 5. Lond.
1909.

Yearbook, 1910. Lond. 1910.

Royal Society of London. Sleeping Sickness Commission..

Reports, no. 10. Lond. 1910.

United Empire, n.s., vol. 1, no. 1-8. Lond. 1910.

IRELAND.
Belfast Natural History and Philosophical Society..

Report and proceedings, session 1908-09. Belfast.

1909.

Royal Dublin Society. Economic proceedings, vol. 1, no.

16; t.p. and index to vol. 1; vol. 2, no. 1. Dublin.
1909-10.

Scientific proceedings, new ser., vol. 12, no. 14-29.

Dublin. 1909-10.

Royal Irish Academy. Proceedings: Section A, vol. 27,

no. 11-12; vol. 28, no. 1-2. Dublin. 1909-10.

Section B, vol. 27, no. 10-12 ; vol. 28, no. 1-6..

Dublin. 1909-10.

Section C, vol. 27, no. 14-18; vol. 28, no. 1-6.

Dublin. 1909-10.

SCOTLAND.
Edinburgh Geological Society. Transactions, vol. 9, no..

3-4. Edin. 1909.

Glasgow Geological Society. Transactions, vol. 13, pt.

1-3. Glasg. 1909.

Royal Physical Society for the Promotion of Zoology,.

etc. Proceedings, vol. 17, no. 6 : vol. 18, no. 1-2,

Edin. 1909-10.

Royal Society of Edinburgh. Proceedings, vol. 29, pt. 6-8;-

vol. 30, pt, 1-6. Edin. 1909-10.

AUSTRIA.
Kaiserliche Akademie der Wissenschaften. Anzeiger^

Jahrg. 46. Wien. 1909.



263

U.K. Geologtsche Reichanstalt. Verhandlungen, Jahrg.

1909, Nr. 6-18; Jahrg. 1910,. Nr. 1. Wien. 1909-10.

K.k. Naturhistorisches Hofmuseum. Annalen, Bd. 22,

Nr. 4; Bd. 23, Nr. 1-2. Wien. 1907-9.

X.k. Zoologische-Botanische Gesellschaft. Verhandlun-
gen, Bd. 59, H. 6-10; Bd. 60, H. 1-3. Wien. 1909-10.

Osterreichische Kommission fur die Internationale
Erdmessung. Verhandlungen : ProtokoU u. d. am 5

Dez. 1908 abgehaltene Sitzung. Wien. 1909.

BELGIUM.
Belgique Societe Royal de Botanique. Bulletin, torn. 46,

fasc. 1-4. Brux. 1909-10.

Observatoire Royal de Belgique, L'. Annales, n.s.

:

Annales astronomiques, torn. 2, fasc. 2. Brux.
Physique du globe, torn. 4, fasc. 1. Brux.

Annuaire astronomique, 1909. Brux.
Societe Belge d' Astronomie. Arctowski, H. L'enchaine-

ment des variations climatiques. Brux. 1909.

Societie Entomologique de Belgique. Annales, torn. 52.

Brux. 1908.

Societe Royale des Sciences de Liege. Memoires, ser. 3,

torn. 8. Liege. 1909.

BRAZIL.
^Brazil magazine, anno 4, no. 43-5. Rio de Jan. 1909-10.
Sociedad Scientifica de Sao Paulo. Revista, vol. 4, no.

1-4. Sao Paulo. 1909.

CANADA.
Canada. Department of Mines. Geological Survey Branch.

Memoirs, No. 7. Ottawa.
Report, 973, 980 and 1081, 1035, 1050,

1059, 1073, 1075, 1085, 1097, 1107. Ottawa. 1909-10.

Summary report, 1909. Ottawa. 1910.
— Mines Branch. Annual report, 1907-9.

Ottawa. 1910.

Bulletin, no. 2. Ottawa. 1910.

Preliminary report, 1909. Ottawa.
1910.

Report 23, 24, 32, 47, 55. Ottawa.
1908-10.

Canadian Institute. Transactions, vol. 8, pt. 3 and 4.

Toronto. 1909-10.

TtfovA Scotian Institute of Science. Proceedings and
transactions, vol. 12, pt. 2. Halifax.

Hoyal Society of Canada. Proceedings and transactions,
3rd ser., vol. 2. Toronto. 1909.
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CAPE COLONY.

South African journal of science, vol. 6, pt. 1-10. Cape-

Town. 1909-10.

South African Museum. Annals, vol. 6, pt. 3. Cape Town.
Report, 1909. Cape Town. 1910.

Royal Society of South Africa. Transactions, vol. 1, pt.

1-2. Cape Town. 1910.

FRANCE.

Archives de zoologie experimentale, vol. 44, no. 3. Par.

1910.

Association des Naturalistes, L\ Annales, 1908. Par.

Bulletin, 1908, 3-4. Par.
Feuille des jeunes naturalistes, La, Nos. 467-478. Par.

1909-10.

Societe Entomologique de France. Annales, vol. 78,

trimestre 3-4; vol. 79, trimestre 1. Par. 1910.

Bulletin, 1909, no. 12-21; 1910, no. 1-14. Par.
1909-10.

Societe Linneenne de Normandie. Bulletin, 6e ser., vol. IV

Caen. 1909.

GERMANY.
Berliner Gesellschaft fur Anthropologie, Ethnologie,

und Urgeschichte. Zeitschrift fur Ethnologie,

Jahrg. 41, H. 5-6; Jahrg. 42, H. 1-4. Berl. 1909-10.

Deutsche Entomologische Gesellschaft. Deutsche Ento-
mologische Zeitschrift, Jahrg. 1909, H. 5-6; 1910,

H. 1-4. Berl. 1909-10.

Gesellschaft fur Erdkunde. Zeitschrift, 1909, no. 7-10;:

1910, no. 2-6. Berl. 1909-10.

Herbarium, no. 10-13. Lpz. 1909-10.

K. Bayerische Akademie der Wissenschaften zu Mun-
chen. Mathematisch-physikaUsche Klasse : Sitzungs-

berichte. Jahrg. 1909, Abh. 1-19, Schlussheft

;

Jahrg. 1910, Abh. 1-4. Munch. 1909-10.

K. Preussische Akademie der Wissenschaften. Sitzungs-

berichte, 1909, 24-53; 1910, 1-23. Berlin. 1909-10-

K. Gesellschaft der Wissenschaften zu Gottingen.
Nachrichten : Geschaftliche Mitteilungen, 1909, H. L
Berl. 1909.

Mathematish-physikalische Klasse, 1909, H.
2-4; 1910, H. 1. Berl. 1909-10.

Nassauischer Verein fur Naturkunde. Jahrg. 62. Wies-
baden. 1909.
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Naturforschende Gesellschaft zu Freiburg. Berichte

Bd. 18, H. 1. Freiburg. 1909-10.

Naturhistorische Gesellschaft zu Nurnberg. Abhand-
lungen, Bd. 28, H. 1. Nurnberg. 1909.

Oberhessische Gesellschaft fur Natur und Heilkunde zu
Giessen. Berichte, neue Folge, Register zu den Bd.
1-34; N.F., Bd. 3, 5. Giessen. 1909-10.

Prysikalisch-Medicinische Gesellschaft zu Wurzburg.
Sitzungsberichte, 1908, no. 1-6. Wurzburg. 1909.

HUNGARY.
Annales Musei Nationalis Hungarici, vol. 7, pt. 2. Buda

Pest. 1909.

INDIA.
India. Board of Scientific Advice. Annual report, 1908-09.

Calcutta. 1909.

India. Dep't. of Agriculture. Report of the progress of

agriculture in India, 1907-8. Calcutta. 1909.

Indian Museum. Memoirs, vol. 1, no. 4 and index; vol.

2, no. 1-3. Calcutta. 1909.

Natural History Section. Annual report, 1908-09.
Calcutta.

Pusa Agricultural Research Institute. Bulletin, no. 16.

Calcutta. 1910.

Report, 1907-9. Calcutta, 1909.
Thurston, E., and Rangachari, K. Castes and tribes of

southern India. 7 vols. Madras. 1909.

ITALY.

"GlORNALE DE SdENZE NaTURALI ED EcONOMIQUE, vol. 27.

Palermo. 1909.
Societa Italiana di Scienze Naturali. Atti, vol. 48, fasc.

2-4; vol. 49, fasc. 1. Pavia. 1909-10.
Societa Toscana di Scienze Naturali. Atti : memorie,

vol. 25. Pisa. 1909.
Atti: processi verbali, vol. 18, no. 5-6. Pisa. 1909.

JAPAN.
Asiatic Society of Japan. Transactions, vol. 36, pts. 2-3;

vol. 37 and sup. : vol. 38, pts. 1-2. Yokohama.
1909-10.

Imperial Earthquake Investigation Committee. Bulletin,
vol. 3, no. 1-2; vol. 4, no. 1. Tokyo. 1909-10.

Kyoto Imperial University. College of Science and
Engineering. Memoirs, vol. 2, no. 1. Kyoto. 1909-10.
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MEXICO.
Instituto Geologico de Mexico. Parergones, vol. 3, no.

1-2. Mexico. 1909.

Sociedad Cientifica "Antonia AlzAte." Memorias y
revista, tomo 25, no. 5-8; tomo, 27, no. 1-3. Mexico.
1907-8.

NEW ZEALAND.
Auckland Institute and Museum. Annual report, 1909-10.

Auckland. 1910.

New Zealand. Department of Mines. Annual report of
the Dominion Laboratory, 1908. Wellington. 1909.

Geological Survey. Bulletin, n.s., no. 8-9.

Wellington. 1909-10.

New Zealand Institute. Transactions and proceedings,.

1909, vol. 42. Wellington. 1910.

NORWAY.
Bergens Museum. Aarbog, 1909, H. 2-3; 1910, H. 1.

Bergen. 1909-10.

Stavanger Museum. Aarshefte, 19, 1908. Stavanger. 1909.

PERU.
Cuerpo de Ingenieros de Minas del Peru. Boletin, no.

70-4. Lima. 1909-10.

RUSSIA.
Akademie Imperiale des Sciences de St. Petersbourg..

Bulletin, 6e ser., 1910, no. 1-11. St. Petersb.

Travaux de Musee Geologique Pierre le Grand, vol. 2 r

no. 6-7; vol. 3, no. 1. St. Petersb. 1909-10.

Comite Geologique de St. Petersbourg, torn. 27, no. 4 ;:

torn. 28, no. 1-8. St. Petersb. 1909.

Memoires, n.s., livr. 36, 40, 43-7, 48-52. St. Petersb.

1909.

Kaiserliche Mineralogische Gesellschaft. Materialen
zur Geologie Russlands, vol. 24. St. Petersb. 1909.

Russisch-Kaiserliche Mineralogische Gesellschaft. Ver-
handlungen, 2te Ser., Bd. 46, Lf. 1. St. Petersb.

1908.

Societe des Naturalistes de Kieff. Memoires, torn. 20,

livr. 4: torn. 21, livr. 1. St. Petersb. 1909-10.

Societe Imperiale des Naturalistes de Moscou. Bulletin,

1908, no. 1-4.

SWEDEN.
Entomologisxa Foreningen i Stockholm. Entomologisk

Tidskrift, Arg. 30, H. 1-4. Upsala. 1909-10.
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L£. VlTTERHETS HlSTORIE OCH ANTIKVITETS AkADEMIEN.
Forvannen, Arg. 4, 1909. Stockholm.

Hegia Societas Scientarum Upsaliensis. Nova acta, ser.

4, vol. 2, no. 1. Upsala. 1907-09.

SWITZERLAND.
'Concilium Bibliographicum. Annotationes Concilii Bio-

gxaphici, vol. 4. Zurich. 1908.

Geographisch-Ethnographische Gesellschaft in Zurich.
Jahresbericht, 1908-9. Zurich. 1909.

Institut National Genevois. Memoires, vol. 20. Geneve.
1910.

Observations meteorlogique, annee 1908. Lausanne.
1909.

Societe de Physique et d'Histoire Naturelle de Geneve.
Compte rendu des seances, vol. 25-26, Geneve.
1908-9.

Societe Neuchateloise des Sciences Naturelles. Bulletin,

torn. 36. Neuchatel. 1910.

Societe Vaudois des Sciences Naturelles. Bulletin, no.

167-9. Lausanne. 1909-10.

UNITED STATES OF AMERICA.
Smithsonian Institute. Annual report, 1908. Wash.

1909.

Bureau of American Ethnology. Bulletin, no. 38,

39, 41, 42, 48. Wash. 1909-10.

U.S. National Museum. Bulletin, no. 63-9, 72.

Wash. 1909-10.

Contributions from the U.S. National Her-
barium, vol. 12, pt. 7-10, 12; vol. 13, pt. 1-2. Wash.
1909-10.

Proceedings, vol. 35-36. Wash. 1909-10.

Report, 1908-9.

U.S.A. Department of Agriculture. Bulletin, no. 33.

Wash.
Year book, 1908-9. Wash. 1909-10.
Bureau of Biological Survey. North Ameri-

can fauna, no. 29-30. Wash. 1909-10.
Geological Survey. Annual report, vol. 30. Wash.

Bulletin, no. 341, 356, 360, 368, 370-80,
382-93, 395-7, 399-405, 408-14, 416, 418, 421, 423,
424. Wash. 1909-10.

Professional papers, no. 59, 64-7. Wash.
1909-10.

Water supply papers, no. 223-5, 227-36, 238,
242. Wash. 1909-10.
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U.S.A. Library of Congress. Library of Congress and its-

work. Wash. 1907.

List of publications issued since 1897 for Jan^
1909. Wash. 1909.

List of publications issued since 1897 for Jan.
1910. Wash. 1910.

Want list of miscellaneous publications.

Wash. 1909.

Want list of periodicals. Wash. 1909.

Want list of publications of Societies. Wash.
1909.

CALIFORNIA.

California Academy of Sciences. Proceedings, 4th ser.,.

vol. 3, pp. 49-56. San. Fran. 1909.

Pomona College. Journal of entomology, vol. 1, no. 4.

Claremont.
University of California. Bulletin, 3rd ser., vol. 3, pt-

3; vol. 3, pt. 8. Berkeley. 1910.

Publications. American archaeology and ethnology,

vol. 5, no. 3-4 ; vol. 7, no. 4-5 ; vol. 8, no. 5-6 ; vol.

9, no. 1. Berkeley. 1909-10.

Botany, vol. 4, no. 1-5. Berkeley. 1909-10.

Zoology, vol. 5, no. 4-12 ; vol. 6, no. 4-5,

8-9; vol. 7, no. 1; t.p. and index to vol. 5. Berkeley.

1909-10.

ILLINOIS.

Chicago Academy of Sciences. Bulletin, no. 3, pt. 1-3.

Chic. 1909-10.

Field Columbian Museum. Botanical ser., vol. 2, no. 7.

Chic. 1909.

Field Museum of Natural History. Geological ser., vol.

4, no. 1. Chic. 1909.

Ornithological ser., vol. 1, no. 4-5. Chic. 1909-10.

Report ser., vol. 3, no. 4. Chic. 1910.
Zoological ser., vol. 7, no. 3, 7, 8; vol. 9-10, no. 1-2.

Chic. 1909-10.

Illinois State Laboratory of Natural History. Bulletin,

vol. 7, article 10; vol. 8, articles 2-5; t.p. and index
to vol. 7. Urbana. 1909-10.

Illinois, University of. Agricultural Experimental Sta-
tion. Bulletin, no. 112, 119, 123, 134.

INDIANA.
Indiana Academy of Science. Proceedings, 1908. Indian-

apolis. 1909.
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KANSAS.
Kansas Academy of Science. Transactions, vol. 22.

Kansas University. Geological Survey. Reports, vol. 9.

Topeka. 1908.

MARYLAND.
American chemical journal, vol. 41, no. 3-6; vol. 42, no.

1-5; vol. 43, no. 1-5. Bait. 1909-10.

Johns Hopkins University. Circular, 1909, no. 1-9; 1910,

no. 1-4. Bait. 1909-10.

Studies in historical and political science, ser. 27,

no. 1-5, 8-12. Bait. 1909-10.

MASSACHUSETTS.
American Academy of Arts and Sciences. Proceedings,

vol. 44, no. 18-26; vol. 45, no. 1-7. Bost. 1909-10.

Boston Society of Natural History. Proceedings, vol. 34,

no. 5-8.

Harvard College Museum of Comparative Zoology.
Annual report of the Curator, 1908-09. Camb. Mass.
1909.

Bulletin, vol. 52, no. 10-15; vol. 53, no. 1, 3-4.

Camb. Mass. 1909-10.

Tufts College. Studies, vol. 2, no. 3. 1909.

MISSOURI.

Missouri Botanical Garden. Annual report, vol. 20. St.

Louis. 1909.

NEW YORK.
American Museum of Natural History. Annual report,

vol. 41. N.Y. 1910.
— Anthropological papers, vol. 3; vol. 4, pt. 1. N.Y.

1909.

Bulletin, vol. 26-7. N.Y. 1909-10.

Guide leaflets, no. 29-30. N.Y. 1909.
Memoirs, vol. 8, pt. 2 ; vol. 9, pt. 6 ; vol. 12, pt. 1 ;

vol. 13, pt. 1. N.Y. 1909-10.
American Museum of Natural History. Asiatic Com-

mittee. Chinese pottery of the Han dynasty. Leiden.
1909.

Brooklyn Institute of Arts and Sciences. Science bul-
letin, vol. 1, no. 16. Brooklyn. 1909.

New York Academy of Sciences. Annals, vol. 18, pt. 3

;

vol. 19, pt. 1-2. N.Y.
New York Public Library. Bulletin, vol. 13, no. 8-12;

vol. 14, no. 1-8. N.Y. 1909-10.
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OHIO.
Cincinnati Society of Natural History. Journal, vol. 21,

no. 1. Cincinnati. 1909.

Denison University. Scientific Laboratories. Bulletin,

vol. 14, pp. 189-442. Granville. 1909.

Oberlin College Laboratory. Bulletin, no. 14-15. 1909.

Wilson Ornithological Club. Wilson bulletin, vol. 21,

no. 2-4; vol. 22, no. 1-2. Oberlin. 1909-10.

OKLAHOMA.
Oklahoma State University. Research bulletin, no. 1-3.

Norman. 1909-10.

PENNSYLVANIA.
Academy of Natural Sciences of Philadelphia. Proceed-

ings, vol. 61, pt. 1-3; vol. 62, pt. 1. Phil. 1909-10.

American Philosophical Society. Proceedings, vol. 48,

no. 191-3. Phil. 1909-10.

List of the Society. Phil. 1910.

Philadelphia Zoological Society. Annual report, vol. 38.

Phil. 1910.

Wagner Free Institute of Science of Philadelphia.
Transactions, vol. 7. Phil. 1910.

PHILIPPINE ISLANDS.

Philippine Islands. Dep't. of the Interior. Bureau of

Science. Mineral resources, etc., 1909. Manila.

1909.

SANDWICH ISLANDS.

Bernice Pauahi Bishop Museum. Memoirs, vol. 2, no. 4.

Honolulu. 1909.

Occasional papers, vol. 4, no. 3. Honolulu. 1909.
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LIST OF FELLOWS, MEMBERS,
Etc.,

OCTOBER, 1910.

Those marked with an asterisk have contributed papers pub-
lished in the Society's Transactions.

Any change in address should be notified to the Secretary.

Note.—The publications of the Society will not be sent to
those whose subscriptions are in arrears.

lufrtion
Honorary Fellows.

1893. *Cossman, M., Rue de Maubeuge, 95, Paris.
1897. *David, T. W. Edgeworth, B.A., F.R.S., F.G.S., Prof.

Geol., Sydney University.
1890. *Etheridge, Robert, Director of the Australian Museum of

New South Wales, Sydney.
1905. Gill, Thomas, I.S.O., Under-Treasurer, Adelaide.
1905. *Hedley, Chas. H., Naturalist, Australian Museum, Syd-

ney.
1892. *Maiden, J. H., F.L.S., F.C.S., Director Botanic Gardens,

Sydney, New South Wales.
1898. *Meyrick, E. T., B.A., F.R.S., F.Z.S., Thornhanger, Marl-

borough, Wilts, England.
1894. *Wilson, J. T., M.D., Prof, of Anatomy, Sydney University.

Corresponding Members.
1881. Bailey, F. M., F.L.S., Colonial Botanist, Brisbane,

Queensland.
1880. *Foelsche, Paul, Inspector of Police, Palmerston, N.T.
1909. *Johncock, C. F., Orroroo.
1893. Stretton, W. G., Palmerston, N.T.
1905. Thomson, G. M., F.L.S., F.C.S., Dunedin, New Zealand.
1908. *Woolnough, Walter George, D.Sc, F.G.S., Lecturer on

Geology in the Universitv of Sydney. (Fellow from
1902.)

Fellows.
1895. *Ashby, Edwin, Royal Exchange, Adelaide.
1902. *Baker, W. H., F.L.S., Glen Osmond Road, Parkside.
1908. *Benson, W. Noel, B.Sc, University of Sydney.
1907. *Black, J. McConnell, Alfred Street, Norwood.
1887. *Blackburn, Rev. Canon Thomas, B.A., Woodville.
1909. Bradley, Edgar J., Civil Engineer, Adelaide.
1883. Brown, H. Y. L., F.G.S., Gov. Geologist, Adelaide.
1893. Brummitt, Robert, M.R.C.S., Gilberton.
1904. Brunkskill, George, Semaphore, S.A.
1906. Bttndtiy. Miss Ellen Milne, 148, Molesworth Street, North

1907. "Chapman, R. W., M.A., B.C.E., Prof, of Engineering,
University, Adelaide.

1910. Clark, E. V., B.Sc, Lecturer in Electrical Engineering,
University of Adelaide.
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1879. *Cleland, W. L., M.B., Cb.M., J.P., Colonial Surgeon,
Resident Medical Officer Parkside Lunatic Asylum, Lec-
turer in Materia Medica, University of Adelaide.

1895. Cleland, John B., M.D., Perth, Western Australia.
1907. *Cooke, T. W.

:
D.Sc, Lecturer, University, Adelaide.

1907. Darling, John, Kent Terrace, Norwood.
1887. *Dixon, Samuel, Bath Street, New Glenelg.
1902. Edquist, A. G., Hindmarsh.
1904. Gordon, David, Gawler Place, Adelaide.
1880. *Goyder, George, A.M., F.C.S., Analyst and As&ayer, Ade-

laide.
1910. Grant, Kerr, M.Sc, Professor of Physics, University of

Adelaide.
1904. Griffith, H., Hurtle Square, Adelaide.
1896. Hawker, E. W., F.C.S., Calcanina, Clare (Gladstone

Chambers, Pirie Street, Adelaide).
1899. *Higgin, A. J., F.I.C., Assistant Lecturer in Chemistry,

School of Mines, Adelaide.
1891. *Holtze, Maurice, F.L.S., Director Botanic Gardens, Ade-

laide.

1883. *Howchin. Walter, F.G.S., Lecturer in Geology and
Palaeontology, University, Adelaide.

1910. *Johnson, Edward Angas, M.D., M.R.C.S., Franklin
Street, Adelaide.

1893. James, Thomas, M.R.C.S., Moonta,
1897. *Lea, A. M., Gov. Entomologist, Hobart, Tasmania.
1884. Lendon, A. A., M.D. (Lond.), M.R.C.S., Lecturer in For-

ensic Medicine and in Chemical Medicine, University,
Adelaide, and Hon. Physician, Children's Hospital,
North Adelaide.

1856. Lloyd, J. S., Alma Chambers, Adelaide.
1888. "Lower, Oswald B., F.E.S. (Lond.), Broken Hill, New

South Wales.
1905. *Mawson, Douglas, B.Sc., B.E., Lecturer in Mineralogy

and Petrology, University, Adelaide.
1874. Mayo, Geo. G., C.E., 116, Franklin Street, Adelaide.
1907. Melrose, Robert Thomson, Mount Pleasant.
1897. *Morgan, A. M., M.B., Ch.B., Angas Street. Adelaide.
1907. Muecke, Hugo, C.E., Grenfell Street, Adelaide.
1886. Poole, W. B. (Hon. Treasurer), Savings Bank, Adelaide.
1908. Pope, William, Solicitor, Adelaide.
1907. Pulleine, R. H.. M.B. (Hon. Secretary), North Terrace,

Adelaide.
1907. Purdue, R. F., Mining Agent, Launceston. Tasmania.
1885. *Rennie, Edward H., M.A., D.Sc. (Lond.), F.C.S., Profes-

sor of Chemistry, Universitv of Adelaide.
1905. "Rogers, R. S., M.A., M.D., Flinders Street, Adelaide.
1869. *Rutt, Walter, Chief Assistant Engineer, Adelaide.
1891. Selway, W. H., Treasury, Adelaide.

1893. Simson, Augustus, Launceston. Tasmania.
1871. Smith, Robert Baru, Adelaide.
1910. ^Stanley, Edward Richard, University, Adelaide.

1881. "Stirling, Edward C, C.M.G., M.A., M.D., F.R.S.,
F.R.C.S., Professor of Physiology, University of Ade-
laide, Director of S.A. Museum.

1906. Snow, F. H.. Mutual Chambers, Adelaide.

1907. Sweetapple, H. A., M.D., Park Terrace, Parkside.
1904. Taylor, William, St. Andrew's. North Adelaide.
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1886. *Tepper, J. G. 0., F.L.S., Entomologist, S.A. Museum.
(Corresponding Member since 1878.)

1897. *Torr, W. G., LL.D., M.A., B.C.L., Brighton, South Aus-
tralia.

1894. *Turner, A. Jefferis, M.D., Wickham Terrace, Brisbane,
Queensland.

1889. Vardon, Senator Joseph, J. P., Gresham Street, Adelaide.
1878. *Verco, Joseph C, M.D., F.R.C.S., Lecturer on the Prin-

ciples and Practice of Medicine and Therapeutics, Uni-
versity of Adelaide.

1883. Wainwright, E. H., B.Sc. (Lond.), McLaren Vale.
1878. Ware, W.L., J. P., Adelaide.
1859. Way, Right Hon. Sir Samuel James, Bart., P.C.,

D.C.L., Chief Justice and Lieutenant-Governor of
South Australia. Adelaide.

1907. Webb, Noel A., Barrister, Waymouth Street. Adelaide.
1904. Whitbread, Howard, Currie Street, Adelaide.
1886. *Zietz, A. H. C, F.L.S., C.M.Z.S., Assistant Director

South Australian Museum, Adelaide.

Associate.

1904. Robinson, Mrs. H. R., "Las Conchas," Largs Bay, South
Australia.
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APPENDICES.

FIELD NATURALISTS' SECTION
OF THE

$0gal Sorutp of Soittlj ^Utstralia (Jncorparateti).

TWENTY-SEVENTH ANNUAL REPORT OF THE
COMMITTEE

for the Year Ended September, 1910.

The Section has good reason to congratulate itself upon
the work of the past session, both in the field and in the
evening meetings.

The scientific results of the session's work are difficult to

estimate—in fact, impossible—because the operations are
primarily educational rather than research.

Collectors, however, have made valuable additions to

their store of knowledge as well as of exhibits. On account
of the limitations of field operations, members have to travel

abroad alone for scientific research in areas not accessible tc-

the general body of members.

Meetings.

Dealing first with the meetings, we have to record that

at the last annual meeting we had the pleasure of welcoming
Dr. Mawson from his travels to the Antarctic. In response

to the welcome, Dr. Mawson spoke of the pleasure of return-

ing to his friends, and gave some interesting anecdotes of

his travels, and intimated that, from a scientific point of view,,

the various branches of work would benefit largely by the
observations taken on this great journey.

At this meeting the following officers were elected :
—

Chairman, Mr. W. H. Selway ; Vice-Chairmen, Mr. J. M.
Black and Dr. R. S. Rogers; Secretary, Mr. E. H. Lock;
Treasurer, Mr. S. S. Stokes: Minute Secretary, Miss E.

Hocking; Committee, Mrs. J. F. Mellor, Mrs. R. S. Rogers,

Dr. R. Pulleine, Messrs. M. S. Clark, A. R. Errey, J. Will-
mott, J. W. Mellor, and J. G. O. Tepper : Auditors, Messrs.

J. S. Lloyd and W. D. Reed ; Fauna and Flora Committee,
Dr. R. S. Rogers, Dr. W. Ramsay Smith, Messrs. Clark,

Dixon, Ashby, Lock, Black, Zietz, Edquist, Mellor, and
Selwav.
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The annual address was delivered by the Chairman (Mr.

W. H. Selway), the subject being "The National Parks and
Forest Reserves of Australia." The information contained in

the address had been obtained from all the Australian States,

and the collaboration was of a most useful character, in view

of the special efforts that have to be made to induce the

Government to take a serious national policy of setting aside

lands for the preservation of native fauna and flora. Follow-
ing upon this address Mr. J. G. O. Tepper, F.L.S., gave a

lantern address, showing what the Americans have done in

the reservation at Yellowstone Park. It was humiliating to

Australians to think that the Americans could set aside in this

one reserve 6,600 square miles, while it seemed very difficult

to induce our Governments to set aside as many acres.

At the next meeting Mr. J. W. Mellor read an interest-

ing paper, and gave descriptive remarks upon a journey taken
on the upper part of the River Murray by a company of our
members. This is a new field of operations. Mr. Mellor
dealt particularly with the bird life, having noted fifty-three

species. The address was continued at the following monthly
meeting.

At the July meeting Mr. A. G. Edquist gave an illus-

trated lecture upon aquatic life. The utility of the projection

lantern was again demonstrated in the lecture, the specimens
I>eing shown on the screen alive. The lecture was interesting

and instructive.

At the last monthly meeting in August the organization

of the Wattle-day League was introduced, and commended
as a worthy national sentiment. Mr. R. L. Barringer gave
an interesting address upon his. journeyings in India during
a lengthened stay there, from which he had recently returned.

A splendid collection of birds, beetles, moths, and butterflies

was exhibited to illustrate the lecturer's remarks upon his

experiences while collecting.

Exhibits.

One of the most pleasing features of the monthly meet-
ings is the number and variety of the exhibits tabled for in-

spection. Amongst the most noteworthy of these may be
mentioned the orchid Calleana minor, shown by Dr. Rogers,

who had received it from Mr. W. Gill, who had found it at

Ktiitpo, and was recorded for the first time in the State.

The exhibits gave the members the best opportunity of

showing their field work in a practical way, and it is satis-

factory to note that many of these are taken, not only at the

excursions, but during private walks and journeys, and mem-
bers are willing to give others the benefit of their researches.
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Exceedingly interesting were the announcements that
Mr. J. M. Black had published a book upon "Introduced
Plants in Australia/' a work which had been favourably
commented upon. Dr. R. S. Rogers had also reprinted by
the Education Department a series of articles upon orchids
which had been published in the official organ of the Depart-
ment.

Discoveries of a new or rare character had been brought
before the notice of scientists by Mr. H. H. D. Griffiths

,

Dr. Rogers, and Mr. J. W. Mellor.

Excursions.
The following excursions had been arranged : —Novem-

ber 6, 1909, Fifth Creek; December 11, Brighton; April,

1910, Marine Trip to the eastern reaches of Torrens Island :

June 25, Henley Beach; July 16, to Zoological Gardens and
Botanic Park and Gardens; August 13, Blackwood; Sep-
tember 17, Eagle on the Hill; September 24, Slape's Gully.

The membership of the Section has gradually increased
through the session, and the total now stands at 120.

W. H. Selway, Chairman.
E. H. Lock, Hon. Secretary.

TWENTY-SECOND ANNUAL REPORT OF THE
NATIVE FAUNA AND FLORA PROTECTION
COMMITTEE OF THE FIELD NATURALISTS'
SECTION OF THE ROYAL SOCIETY OF SOUTH
AUSTRALIA FOR THE YEAR ENDED SEP-
TEMBER, 1910.

The Kangaroo Island Reserve on Flinders Chase.

Your Committee organized a large, influential, and
representative deputation which, on November 16 last, waited
on the late Commissioner of Crown Lands (Mr. Coombe) to

urge upon him the desirability of extending the area of the

reserve to the 300 square miles originally asked for. As a
result, the Cabinet approved of an additional 79 miles being

added to the block known as the Lighthouse Reserve, making
the total area about 140 miles. Plans now published by the

Survey Office show the position of this Reserve, which ex-

tends eastwards to the DeMole River. Before the session

closed the Australian Natives' Association, having a very

short time in which to do so, circulated and presented a

well-signed petition asking the House to grant funds to fence

off the area already promised, to provide a fire-break on
the boundary, and for the salary of a resident ranger. It is
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very desirable to enlarge the area to the 300 miles, and to>

vest the whole chase in trustees as early as possible, as the

difficulty of securing the rarer fauna yearly increases with the

rapid multiplication of foxes on the mainland and the ex-

tension of settlement. There will thus be provided not only

a health-giving possession for the future population of the

city and suburbs, but also an invaluable collection of the

Australian fauna when certain species have become extinct

elsewhere.

New Btrd-protection Reserve.

In compliance with a request made by the Committee
the islands in Coffin's Bay, Port Douglas, Mount Dutton Bay,
and Kellidie Bay, which comprise breeding - grounds for

Cape Barron geese, rock parrakeets, and other birds, were in

December last proclaimed a Bird-protection District.

Protection of Opossums, etc.

A letter having been received from the Commissioner of

Crown Lands asking the opinion of the Committee regarding
a proposal for the protection of opposums, a reply was sent

recommending that opossums should be protected throughout
the State for a period of five years, but allowing their de-

struction in gardens and orchards. The rapid destruction

of all fur-bearing animals throughout the world indicates

that very high prices will be obtainable for their skins in the
near future. New legislation will be needed to enable their

recommendation to be carried out, and your Committee has
been asked for suggestions as to any other amendments they
may propose to the Games Act. The views of the Committee
have also been sought by the Commissioner regarding a sug-

gestion from the Victorian Gun Clubs' Association that the
close season for game should be extended from December 20
to February 28, to bring the South Australian regulations

into line with those of Victoria and New South Wales, and
the Committee recommended that the alteration should be
made for all game birds excepting quail. Subsequently it

was intimated that instead of thus lengthening the close

season, the names of some of the birds should be transferred

to the schedule of totally protected birds. The Secretary,

therefore, suggested that the following should be so trans-

ferred, namely : —Bee-eaters, native pheasants or mallee hens,

black cockatoos of all species, gang-gang cockatoos, pigeons
and doves of all species, and bustards or native turkeys. Your
Committee has pleasure in reporting that this recommendation
is being carried out, and a proclamation will probably be
published shortly.

Saml. Dixon, Chairman.

M. Symonds Clark, Hon. Secretary.
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Appendix,

THE NATIONAL PARKS AND FOREST RESERVES OF
AUSTRALIA.

Being Addresses by W. H. Selway, as Chairman of the Fields
Naturalists' Section of the Royal Society of South Australia,,
and read at its annual meetings on September 21, 1909, and
September 20, 1910.

In thinking over a subject for this address it occurred to me
that, as this Section took such an active part in securing the
National Park as an inalienable heritage for the people, and so
much difficulty was experienced in getting the 2,000 acres or so-

which comprise the Park; as, moreover, similar obstacles are now
being encountered in the effort to obtain what is considered to be
a suitable area on Kangaroo Island for a Fauna and Flora Reserve— I thought it would be interesting to see what has been done, and
is being done, in the other States in a similar direction. Closely
associated with the National Park question is that of Forest
Reserves, and in view of the attention this subject is receiving in
other parts of the world, notably in Amercia, I determined to in-
clude both topics in this address. In America "The Conservation
of our Natural Resources" has been receiving the earnest consider-
ation of some of the most capable and thoughtful men of that-
great country, including that far-seeing and true statesman. Presi-
dent Roosevelt. It is significant that the threat of a wood-short-
age first brought home the realization that the natural resources
were being recklessly wasted. The forest problem opened the eyes
of the people (of America) to the condition of their natural resources
as a whole. It was seen that national progress, even national
existence, depended upon reform in the methods of using the
natural riches of the land. As an outcome the Inland Waterways
Commission was appointed by the President in March, 1907. This
led to a widening of the subject, and a great Conference was held
in Washington last year (May, 1908), composed of

the Governors of the States and Territories, together
with men of national prominence, familiar from ex-
perience in business life with the four great classes

of resources—the forests, waters, mines, and the soil. The
outcome was a "Declaration of Principles," which contains words
of wisdom which time forbids me quoting in full, but which are
worth the careful perusal of everyone w*ho has his country's wel-
fare at heart. Permit me just to give one or two extracts: "We
agree that our country's future is involved in this—that the great
natural resources supply the material basis upon which our civili-

zation must continue to depend, and upon which the perpetuity of

the nation itself rests." . . . "We agree that the forests,

which regulate our rivers, support our industries, and promote
the fertility and productiveness of the soil should be preserved and
perpetuated." . . . "We urge the continuation and extension
of forest policies adapted to secure the husbanding and renewal
of our diminishing timber supply." . . . "We recognize that
the private ownership of forest lands entails responsibilities in the
interests of all the people," and concludes in the words: "Let us

conserve the foundations of our prosperity."

In President Roosevelt's last message to Congress he deals with
the question of the conservation of the natural resources of the coun-
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try, and lays special stress on the preservation of the forests in
the following words: "If there is any one duty which, more than
another, we owe it to our children to perform at once, it is to save
the forests of this country, for they constitute the first and most
important element in the conservation of the natural resources of
the country." . . . "Short-sighted persons, or persons blinded
to the future by desire to make money in every way out of the
present, sometimes speak as if no great damage would be done by
the reckless destruction of our forests. It is difficult to have
patience with the arguments of these persons." When I think of
the magnificent eucalypts that have been cut down in our own
hills, not more than twenty or thirty miles from Adelaide, for the
sake of a few pounds' worth of railway sleepers, I feel disposed to
agree with the sentiments thus forcibly expressed.

I am aware that there is a difference of opinion as regards the
effect of deforestation on climate, and Avhen we get an exceptional
season like the last winter in this State, some may be disposed to
think that, forests or no forests, rain is certain to fall. But, as
President Roosevelt points out, "all serious students of the question
are aware of the great damage that has been done in the Mediter-
ranean countries of Europe, Asia, and Africa by deforestation,"
and he proceeds to point out that similar mischief has more re-
cently been done in Eastern Asia, especially Northern China :

—
"Not many centuries ago the country of Northern China was one
of the most beautiful and fertile spots in the entire world, and
was heavily forested. Now, owing to deforestation of the moun-
tains, there is appalling desolation in the shape of barren moun-
tains and gravel and sand-covered plains. The climate has
changed, and is still changing. It has changed even within the
last half century, as the work of tree destruction has been consum-
mated. Briefly this has been brought about in this way—the great
masses of arboreal vegetation on the mountains formerly absorbed
the heat of the sun, and sent up currents of cool air, which brought
the moisture-laden clouds lower, and forced them to precipitate in
rain a part of their burden of water. Now that there is no
vegetation the barren mountains scorched by the sun send up cur-
rents of heated air, which drive away, instead of attracting, the
rain clouds, and cause their moisture to be disseminated. With
lack of rainfall crops wither, and as the air becomes dryer some
refuse to grow at all. The water-courses have^ also changed, for

the roots and humus of the forests caught the rain-water and let it

escape by slow regular seepage, but now, when it rains, these are
freshets; the rich soil which took thousands of years to form is

washed away, and muddy torrents rush down bearing disaster and
destruction everywhere. What has happened in Northern China,
what has happened in Central Asia, in Palestine, in North Africa,
and in parts of the Mediterranean countries of Europe will surely
happen to our country [and, let us add, to Australia], if we do
not exercise that wise fore-thought which should be one of the
chief marks of any people calling itself civilized." Listen to these
weighty words of the Ex-President of the United States

:

—"Nothing should be permitted to stand in the way of

the preservation of the forests, and it is criminal to permit indi-

viduals to purchase a little gain for themselves through the de-

struction of forests, when that destruction is fatal to the well-

being of the whole country in the future."
I may here state that in thinking about this matter, before I

had read anything of this Conservation Commission in America,
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this idea occurred to me :—Should a State allow the occupiers ot

forest land or land bearing large timber, be they lessees of the
Crown or private owners, to do just as they please with trees which,
may have taken hundreds of years to come to their present matur-
ity, or should not some restriction be placed on the occupiers,
much in the same way that the owner of country through which a
river (another natural endowment) may flow is not at liberty to
do all he may like with the water passing through his property ?

As there are riparian rights, why should not the whole population,
who may eventually suffer by the indiscriminate destruction of

forests, be protected against the ignorance, stupidity, or greed of
their fellow men? Fortunately we cannot easily lay hold of the
constituents of the air we breathe, otherwise some enterprising ( !)

men might establish a "corner'' in oxygen, or appropriate the
nitrogen for plant fertilizers

!

I think I have stated sufficient to indicate how important to
the well-being of a country is the preservation of sufficient tracts
of forest land. In addition to this general and climatic influence,
other considerations may be advanced—there is the aesthetic as-

pect—the beauty of the scenery in its natural state, and here I

recall how much of the natural beauty of our Mount Lofty Range—-not to go farther afield—is being marred by the destruction of

the timber once adorning its hills and dales. How pitiable is it to
see acres upon acres of dead timber probably ring-barked. I am
told, too, that between Mount Lofty and Mount Barker many of

the trees on the roadside affording so grateful a shade in our hot
summer months, are being cut down by District Councils, because
some slight damage may be done to the road by the rain dropping
from the over-hanging branches. In contradistinction to this, I
was pleased to see that in the pretty township of Hahndorf the
main street is planted with an avenue of umbrageous trees. Re-
ference might be made to the value of the eucalypt, froma health
point of view, rendering swampy ground free from malaria, and I
notice that the French Government is planting in Southern
France, Algeria, etc., what they describe as "these beautiful slen-
der trees.'' to counteract the deforestation of those parts. As a
profitable investment alone, forests are worth conserving and es-
tablishing. Great Britain even has come to realize the pressing
importance of the timber question, and a Commission which en-
quired into the subject some time ago, recommended that
£'2,000,000 a year should be spent on afforestation, and expressed
the opinion that the tendency of the supplies of timber to diminish
would continue, arid that in the present century a steady and very
considerable rise in prices may be looked for.

Dr. Holtze, the Director of our Botanic Garden, thinks £25,000
a year, for say 20 or 25 years, should be spent by us in establish-
ing forests, and that such an expenditure would be a very hand-
some paying investment, as £200 an acre may be obtained in some
cases. In 10 or 12 years some of the trees could be utilized for
poles, etc. A tree will grow here as much (says Dr. Holtze) in
30 years as it would do in Germany in 60 years. Then quite re-
cently we have had allies from another source, and very enthusi-
astic allies, too, viz., the Bee-keepers' Association, because from
the flowers of the eucalypts most of the honey is obtained, and the
apiarists naturally look with alarm on the destruction of those
trees from which this wholesome food supply is obtained. Did
time permit, one might refer to the importance of these trees as-

affording food, refuge, and building-places for the birds, whose
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iplace in the enconomy of Nature is of so much importance, and,
alas, so little realized by the majority of people.

Having thus referred at some length to the importance of
forests, let me now allude to the subject of

National Parks.

As I said at the beginning, they are inter-related, because
'each park is, or ought to be to some extent, a forest reserve.
But it is more. It is, if properly conducted, a safe refuge (a
sanctuary) for our native fauna and flora. As most of you are
aware, the fauna and flora of Australia are unique, being to a
large extent the living representatives of those bygone ages,
the remnants of which are elswhere buried in rocks many hundreds
of feet below the surface. May I just mention such creatures as
the kangaroo, opossum, the echidna, platypus, the marsupial mole,
i;he emu, bower bird, lyre bird, laughing jackass, pelican, and pen-
guin. Then, in the order of plants, the gums, acacias, pea-like
and heath-like flowers, and the beautiful and curious orchids, etc.

Twenty years ago the importance of preserving the indigenous
plants and animals was emphasized in a series of interesting ar-
ticles written for the Register by one of our then members, the
late Mr. A. F. Robin, of whom I shall have more to say later, and
who indicated various means by which the preservation might be
'effected. Mr. J. G. 0. Tepper, F.L.S., I understand suppBed
Mr. Robin with much useful information on the subject. Fore-
nmost among the methods advocated was the reservation of large
areas as National Parks. "The chief merit," said Mr. Robin," "of
such reserves is that they serve the purpose specified in the most
natural way by retaining to a great extent the primeval beauty of

the country. And the beauty of our land is like that of no other.
With the vanishing of our native fauna and flora will pass types
not differing but little from those of other parts of the world,
but in a large measure essentially distinct." This disappearance
is reiterated in the latest book just published on "The Animals
of Australia," by A. H. S. Lucas and W. H. Dudley Le Souef,
who say "the kangaroo and wallaby are going. Last week there
passed through the Sydney market alone the skins of 58,000
native bears, over half a million kangaroos and wallabies," and
we hear later that opossum slaughter is again in full swing, as
much as £15 a week being made from this source.

Of course, the popular conception of a National Park is a
place for recreation, and this idea has grown and developed to

such an extent in regard to our own park that when one sees or

hears of the thousands who visit it on public holidays, and in lesser

numbers, but still considerable, on other days, one wonders where
these crowds went before the National Park was available. A
people's playground is a very desirable and beneficial undertak-
ing, but it was, of course, not the main objective when this Sec-

tion laboured to secure this reserve. That objective was the
preservation of our native fauna and flora.

I shall, in the first instance, make a few observations on our
own National Park, and then proceed to deal with those of other

States.
The National Parks of South Australia.

BELAIR.

This has always had a warm place in the hearts of the members
of this Section. It was to that place, then known as Government
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Farm, that its first excursion was held, viz., on November 24,
1883, under the leadership of the late Professor R. Tate, F.G.S.,
and probably no succeeding year has passed without at least one
visit being paid to it. The history of the movement for securing
this park has been written fully and fairly by Mr. M. Symonds
Clark, and published in the S!A. Begister, of October 7, 1901.

I think, however, that such an account, together with still fur-

ther information that has since been acquired and embodied in the
ably compiled, well-printed, and admirably illustrated book-
let issued by the Tourist Bureau, should form part of our own re-

cords, by being read as a paper before us, and printed in our
proceedings, as was done by the Field Naturalist Club of Victoria
with regard to their National Park at Wilson's Promontory. In
the history of the park, as" given in the Tourist Bureau's publi-
cation, the only reference to our part in securing this reserve is

the following:—"The support of the Australian Natives' Associa-
tion, and of the Field Naturalists' Section of the Royal Society,
was obtained (when the proposal to cut up the Farm in 1881
was made), and an Act prohibiting the sale of the Government
Farm was passed in 1883." Historically this is inaccurate, be-

cause this Section was not established till the end of 1883, and
did not take any action in this matter until five years later
(1888). The Australian Natives' Association is not mentioned
among the ten societies to which, as then Secretary of this Sec-
tion, I wrote in pursuance of a resolution of August 30, 1888,
asking them to join us in a deputation to the Government. Later,
however, in 1891, the A.N.A. did organise a deputation to protest
against the improper destruction by the Forest Department of
timber on the Government Farm. In the official Bulletin No. 4
of the Department of Intelligence of this State, published No-
vember, 1908, in which brief space is devoted to the history of
the Park, no mention whatever is made of the part taken in it

by this Section. I said that Mr. Clark's account was fairly writ-
ten. It was written to correct misleading statements in a pre-
vious article in The Register as to how the Park was secured, and
though that (previous) article gives all the praise to Mr. Walter
Gooch, Mr. Clark, while very properly giving that gentleman all

credit for what he had done, also very properly sets forth that
the persistent exertions of the late Mr. Arthur F. Robin, the then
Secretary of the Flora and Fauna Committee, led to the Park
being vested in trustees—the suggestion of trustees being first

made by Mr. S. Dixon, the chairman (ever since its formation) of
the same committee. Being Secretary of the Section at the time
Mr. Robin was Secretary of the Flora and Fauna Committee
I can confirm what Mr. Clark has said. My position as a civil

servant prevented my taking an active and visible part in what
was largely a political matter, but Mr. Robin and I were in very
frequent consultation about the Park movement, and other ques-
tions connected with our native fauna and flora. When future
generations desire to do honour to those who secured the Park for
the people, the names of Mr. Walter Gooch, Mr. Samuel Dixon,
and Mr. A. F. Robin should certainly not be omitted. The in-

clusion in the deputation referred to above, composed largely of
learned societies, of such bodies as the Trades and Labour Council
and the United Friendly Societies was to strengthen our hands
from the recreation point of view^ but as I have already said our
main objective was the protection of our native fauna and flora.

Many of us think it a matter for regret that this has been made
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to take quite a subsidiary place, compared with the play-ground
aspect.

Although, of course, there is a certain amount of preservation
in the whole park, only two small enclosures, each about three-
quarters of an acre in extent, have so far been made for the spe-
cial preservation of the flora, while no enclosure whatever has
yet been made for the fauna. The estimated cost of a suitable
fence is £300, and there would be some small additional sum re-
quired for the care of the animals. When we hear of £400 being
spent for the erection of a kiosk in the Park (probably a desir-
able work) some of us think the cost of fencing a suitable en-
closure (£300) not very extravagant. If no public-spirited citizen
is willing toi donate this amount, could not an instalment be set
aside annually out of the Park Funds., until the required sum is

reached. Later on I will show how differently they view this sub-
ject in New South Wales.

Although the by-laws of the Park prohibit the taking or de-
struction of all native plants (and probably there is no other area
of equal size near Adelaide so rich in orchids and other native
flowers as this, unless it be the adjacent neighbourhood of Black-
wood), the restrictive measures seem to be directed chiefly against
the taking of fern. Why, I cannot understand ! I suppose all

the varieties of fern to be obtained there are to be seen in any
conservatory, but in what green-house will you see our native or-

chids successfully growing? Apart from the question of flowers,
I hope that a portion of the Park (say the eastern or north-eastern
^nd) will be left as far as possible in its natural state, so that suc-

ceeding generations will have an opportunity of seeing a sample
of virgin forest, when all the surrounding country is transformed
into gardens, orchards, etc. Let ns keep a bit of Nature's garden
intact

!

For purposes of record, though it may be familiar to most of

you, let me just say that the National Park at Belair is eight
miles from Adelaide by road (13£ by rail), is situated in the
Mount Lofty Ranges, contains about 2,000 acres (about three
square miles), that it was dedicated as a public recreation ground
in December, 1891, the date the National Park Act was assented
to being December 19, 1891. This Act vested its management in

12 Commissioners, of whom five are appointed by the Governor,
and amongst the rest the President of the Royal Society is one
of the official members. It has been called a "spacious play-

ground," and when I mention that there are four large ovals,

seven cricket pitches, and 21 tennis courts, it will be apparent that
the designation is justified.

One respect in which the Park, as regards its natural features,

seems deficient, as compared with mountain scenery of the other
States, is the absence of tree ferns. Mr. F. G. A. Barnard, so

long connected with the Victorian Field Naturalists' Club, whom
I had the pleasure of conducting over the Park recently, expressed

the opinion that the gully between the railway embankment and..

the first waterfall would be a suitable place in which to
_
grow"

these beautifiers of the landscape. It is certainly worth trying.

KANGAROO ISLAND.

In the report of the Fauna and Flora Committee for 1896,

it was mentioned that the Australasian Association for the Ad-
vancement of Science had recommended that the Cape Borda
Lighthouse Reserve should be dedicated to the preservation of
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native fauna. In reply to an enquiry of the secretary of that
committee, the secretary to the Commissioner of Crowu Lands
stated that as the reserve was required as a fresh food supply
for the light-house keepers the Board could not agree to the de-

dication. After a lapse of some years, it was mentioned in the
1905 report of the Fauna and Flora Committee that application
had .been made for the reserve as a cattle station, but on the
committee's representation this was refused. In 1906 the matter
of securing the reserve was taken up in earnest, an important
meeting was held in the Mayor's parlour on July 25. A resolution
was passed as to the desirableness of securing the western end of

the island both as a reserve for fauna and liora and as a health
resort. On August 7, 1906, a deputation waited on the Premier
(the late Hon. T. Price), who promised the 60 square miles
(Light-house Reserve), and gave some hope of the larger area
(viz., 300 square miles) being granted. On August 15, 1906, a
suggestion was made to the Premier that eight trustees should
be appointed. In the following year further efforts were made,
for on April 20, 1907, Messrs. T. H. Smeaton, M.P., S. Dixon,
and E. Ashby had an interview with the Premier, who stated
that owing to the high price demanded by the lessees of portion
of the 300 square miles for the surrender of their holdings,
the Cabinet could grant only the Light-house Reserve, containing
60 square miles. Subsequently a letter was sent to the Premier,
in which it was recommended that various divisions of Natural
History be represented on the suggested Board of Trustees.

On December 26, 1907, the Cape Borda Light-house Reserve
of 67 square miles was set apart by proclamation for the pur-
pose" of protecting and preserving the fauna and flora. On
January 11, 1908, a deputation waited on the Commissioner of

Crown Lands urging that the larger area of 300 square miles
should be set aside, but that gentleman considered that the area
promised was sufficient. Twice Mr. E. Ashby wrote to the Acting
Premier setting out reasons for granting the larger area and
enquiring as to the appointment of trustees. The reply was
(from our view) not very satisfactory, for it stated that the area
could not be increased, but that later on the land might be vested
in a more suitable body, the Marine Board control being a
temporary arrangement. It was pointed out in the Committee's
report that the alarming increase of foxes all over Australia ren-
dered the need of the larger area more urgent than before, as

the ground birds would probably be extinct if their enemies con-
tinued to increase as they have done in late years.

In their 1909 report the Committee anticipated that the pro-
mises made by the late Hon. T. Price to the deputation on
August 7, 1906, would be carried out on the lines of the scheme
drawn up at his desire. Attention was again called to the spread
of foxes on the mainland. The committee again pleaded for 300
square miles. On November 16, 1909, a large and influential de-
putation, organised by the Fauna and Flora Committee, waited
on the then Commissioner of Crown Lands (Mr. E. H. Coombe,
M.P.), to urge the desirability of extending the area to the 300
square miles originally asked for. As a result the Cabinet ap-
proved of an additional 79 miles being added to the block known
as the Light-house Reserve, making the total about 140 miles.
Before the Session closed the Australian Natives' Association cir-

culated and presented a numerously-signed petition, asking the
House to grant funds to fence off the area already promised,
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to provide a fire-break on the boundary, and for the salary of
a resident ranger. The committee again emphasized the impor-
tance of vesting the reserve ("Flinders Chase,"' as it was sug-
gested it should be called) in trustees as early as possible, as
the difficulty of securing the rarer fauna yearly increased with the
rapid multiplication of foxes on the mainland and the extension
of settlements.

At length, on February 10, 1910, the reserve at the west end
of Kangaroo Island was gazetted as a Fauna and Flora Reserve.
Its area, I am officially informed, is 146 square miles (93,440-
acres), a considerable advance on the 67 square miles previously
granted, and showing that the persistent efforts of the Committee
had not been in vain. This is very satisfactory as far as it

goes. We wished it had been larger and still hope in that direc-
tion. We would also much prefer to have it vested in trustees,
as in the case of the Belair Reserve, as it then seems more se-

cure from alienation, although I am informed that the powers
of the Commonwealth are practically unlimited as to what it can
acquire in the way of land. Now that the Kangaroo Island
Reserve is proclaimed it seems desirable that further action
should be taken, by preventive by-laws, to secure from destruc-
tion, not only existing fauna and flora, but whatever native ani-
mals or plants may subsequently be introduced. It may be ad-
ded that, as a whole, the western end of the island is not con-
sidered suitable for agricultural purposes, although there are some
rich patches. Deprivation to intending settlers, therefore,
would be slight, while as a sanctuary for game, etc., the country
is on many grounds peculiarly suitable.

OTHER RESERVES.

In addition to the two large areas (Belair and Kangaroo
Island) already mentioned, there are a number of smaller re-

serves in this State amounting to something under 1,000 acres,

such as the reserves at Brownhill Creek, Waterfall Gully, Mount
Lofty Summit, Port Noarlunga, Echunga, 100 acres adjoining
Marble Hill, and 120 acres at the Naracoorte Caves.

It may be mentioned that, under the Birds' Protection Act
(745, of 1900), several islands, mostly on our western coast line,

have been proclaimed as "Birds' Protection Districts."

National Parks of Victoria.

The struggle to secure Wilson's Promontory as a National
Park for Victoria strongly resembles that in which we ourselves

were concerned, but the struggle in their case seems to have
been more prolonged. For 20 years the proposal was before the

public without much progress being made, and deputations and
public meetings were necessary to counteract other influences

which sought to cut the area into blocks. Amongst these must
be mentioned the efforts of a lady (Mrs. Gordon Baillie) who
endeavoured to secure 45,000 acres near the Promontory as a

settlement for some 1,000 Skye Crofters. The pioneer and prime
mover for securing the reservation appears to have been Mr. J.

B. Gregory, a member of the Field Naturalists' Club, and upon that

Club rested the main work of attacking opposing strongholds, and
of bringing Ministerial minds to a proper sense of their duty.

Professor Baldwin Spencer, a president of the Royal Society of

Victoria, then took an active part as a speaker at deputations
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and public meetings, letters to the press, etc. At one influen-

tial meeting in the Athanaeum no less a personage than the
Lieutenant-Governor (Sir John Madden) presided. More depu-
tations, mostly of scientific associations, followed, till at last,

in December, 1904, Cabinet decided on making a permanent re-

servation, amounting to about 75,000 acres. This Avas not quite
satisfactory, because a strip of land, half a mile wide, from the
coast line, was only temporarily reserved. Neither was the park
vested in trustees. Without this half-a-mile strip, extending
along the shore line, the park would have been robbed of the
necessary protection. To secure these tAvo desiderata, as Avell

as the appointment of a ranger, meant further agitation, and
so Professor Spencer again came to the front. A conference
of all societies and institutions interested Avas arranged, and
another deputation waited on the Minister of Lands (Mr. Mackey)
on December 18, 1907. He agreed as to the trustees and ranger,
but AA

rould not consent to the half-mile strip. Another confer-
ence was held and submitted nominations for trustees, AA

7hich
names the Minister approved, but constituted them a Board of
Management, instead of Trustees, as was AA-anted. I presume in
this Avay the Government still retains the control, and that it is

not so satisfactory as being vested in trustees, as in the case
of our own park. The board consists of a representative of each
of the eight societies and institutions taking part in the move-
ment, and Professor A. J. Ewart (a Vice-President) represents the
Victorian Field Naturalists' Club. A feAv months later it was re-

ported at the Field Naturalists' Club meeting on September 14,

1908, that Professor Bakhvin Spencer had been elected chairman
of the Board of Management of the Wilson's Promontory National
Park, and that at length as a result of further representations the
Minister of Lands had decided to add almost the AA'hole of the halt-

mile strip along the coast line, reserving a feAv small areas at cer-

tain bays as landing places for fishermen and others. Also a sum
of money had been granted for expenses of management. And
thus practically all that Avas Avanted has been granted only (in

its final stage) a year ago. The latest map s1ioaa~s that the area
is 101,000 acres. Our advocates for the Kangaroo Island Re-
serve should take courage from this successful result of perse-
verance.

This park differs very much from our own. Though it has
dense fern gullies, some Avell-Avooded hills, and much beautiful
scenery, it is too distant from the metropolis to be a place for a
day's holiday outing for the people. It has, hoAA<ever, some
60 miles of coast line, and later on may become a holiday resort
for those Avho can spend a week or tAvo, or even a feAv days, from
their daily occupation. MeanAA^hile, from the point of vieAv of
the preservation of the native fauna and flora, it is an ideal
place. In 1908 the National Herbarium undertook to make
a complete botanical survey of Wilson's Promontory, and in Octo-
ber of that year the first excursion for that purpose Avas made,
and did a lot of useful work. The total number of plants re-
corded for the park now amounts to 364, probably nearly a fourth
of the flora of Victoria. (Before it is too late, could not AA

re
make a similar census for our park?) Other departments of
Natural History are well represented, no feAver than 83 species of
birds being noted, more than 20 native bears, some bandicoots,
and a fair number of AA'allabies. Both deer (introduced many
years ago) and lyre birds Avere heard, but not seen.
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Referring to this Park, Mr. Barnard, in writing to me,.
states that "Our (Wilson's Promontory) Park will never be a
place of amusement like yours. You see it is 125 miles from
Melbourne. At pr&sent it is never visited, but as time goes
on. I hope a hospice may be established there, so that folks can
go and admire the scenery and game, etc., when stocked. We
really have nothing like your park in Victoria. The nearest
approach is the reserve at Fern Tree Gully, 23 miles from Mel-
bourne, at the south end of the Dandenong Ranges. Its area
is about 800 acres, nearly all of which is steep hills covered with
timber, scrub, ferns, etc. Only about an acre at the bottom is
available for playground."

Referring to the value of Wilson's Promontory for preserv-
ing many species of plants from extinction, Professor Ewart
says that. "it is sincerely to be trusted that none of our en-
demic species will be suffered to become absolutely extinct,
when a special harbour and sanctuary exists for them. A species
once extinct cannot be revived by any means, and to allow
plants to become extinct before all their economic possibilities
had been thoroughly tested, is a wanton wasting of the hidden
treasures which Nature scatters lavishly around us."

In New Zealand there is a Scenery Preservation Board,
on whose recommendations a great number of reservations along
river banks and railway lines have been made—on one river
54 reservations, amounting to 46,500 acres. Up to March 31,
1908, 117 reservations had been made in various parts of
New Zealand, amounting to 34,000 acres. Much of the land had
to be repurchased at a cost of over £15,000.

This example has been followed in Victoria, where the Na-
tional Parks' Association was inaugurated in December of last
year (1908). Since then the executive, which is composed of
representatives of the various scientific societies of Victoria,
has been steadily gathering information as to desirable places
for reservation. This, perhaps, is beyond the scope of our
Fauna and Flora Committee, but something might and ought to.

be done in this way in this State before it is too late. Shall we
enlarge the scope of our Committee, or try an amalgamation of
various societies likely to be interested?

In dealing with the State of Victoria, I have referred only
to the National Park at Wilson's Promontory. The informa-
tion I gave was obtained partly from a careful perusal of the
Victorian Naturalists" for some years past, in which magazine

reference to the steps taken to secure this splendid reserve was
made from time to time, and partly from correspondence with a

personal friend in Melbourne. Now that I have before me the offi-

cial reply to my questions sent to that capital, I find that
there are seven National Parks in Victoria, having a total area
of 166,300 acres. With the exception of a comparatively small
area at Tower Hiil of 1,360 acres, which was proclaimed in

1892, and is chiefly a tourist resort, all of these reserves were
proclaimed either in 1908 or 1909, three of them as recently as

October of last year. A feature of special interest to us is that
the chief reason of these recent reservations was for the purpose
of protecting the native fauna, showing, it would appear, the
advance of public opinion on this subject. These parks seem to

be well distributed through the State, and embrace mountain,
sea coast, lake, and island, the last being known as Snake Is-

land. Whether the snakes, from which presumably the place
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takes its name, are included in the fauna which are protected
is not stated. One of the reserves is at the Buffalo Mount, in
the Australian Alps, near which I spent a holiday some years
ago, making my headquarters at Bright. I saw by one of the
papers, I think last year, that the Government was going to
build a hospice on the summit of the Buffalo, to cost £10,000. I

stayed at the hospice of Mount St. Bernard, another high eleva-
tion in the same district.

I learn from answers to my questions that in none of these
parks are any games provided, but such are proposed in the
case of the Buffalo Reserve. There are no foreign trees planted
(unlike the case with our own park), there are no enclosures for
native animals, and none of them are placed beyond the control
of Parliament. In the Buffalo reserve the fauna and flora

are protected, in three others the Fauna, while the remainder

—

two of them coastal—are chiefly tourists' resorts and no special
protection is given to the fauna and flora.

In addition to these seven parks, there are seven other
reserves of smaller area, which are described as "akin to National
Parks." Most of them, such as Fern Tree Gully, Werribee Gorge,
and Mount Franklin, are in the nature of public parks or re-

creation grounds, while one (Buchan Caves) serves the additional
purpose of protecting the natural features of the locality, and
one (Mount Towrong) is reserved for climatic purposes—whether
as a sanatorium or for meteorological reasons is not stated, I
think probably the former. The total area of these smaller re-

serves is 2,919 acres, making, with those just mentioned, a grand
total of 169,219 acres. I think you will admit that Victoria
is well off in the provision made there for National Parks.

It may be added that there are also about 30 sanctuaries
for game proclaimed under Game Acts, in which it is unlawful
for any person to kill or destroy native game. This must be
very satisfactory to those persons interested in the protection of
our native birds, provided always that the Act is strictly observed.

National Parks of New South Wales.

Of all the National Parks in Australia, probably that of Port
Hacking, near Sydney, is the best known, both from its extent
and its beauty. Whereas our own park at Belair contains
slightly under 2,000 acres that at Port Hacking is 36,300 acres
in extent.

It is not so generally known that another park of even
greater dimensions is to be seen about the same distance north
from Sydney as Port Hacking is south from that metropolis.
I shall first give a few particulars about each of those splendid
parks and then quote a report on them and other reserves
kindly supplied by the tourist officer at Sydney.

PORT HACKING.

This is said to be one of the most magnificent recreation
grounds in the whole world. In point of size it is said to be
only second to the great Yellowstone Park in the United States,
but I note that Kuring-gai Chase is a somewhat larger area. For
beauty of forest and coastal scenery it is unsurpassed, and it

enjoys in addition the all important advantage of accessibility,
since the vast area of 36,300 acres lies only 16 miles south from
Sydney. It has a large stretch of ocean beach on its east,
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while the Port Hacking River runs practically right through
from north to south of the enclosure. It consists mostly of
high table land, from 350 to 900 feet above sea level, divided by
deep glens and gorges, and these valleys possess a wealth of pic-
turesque and quiet beauty. The trustees spare no pains to pre-
serve the beautiful flora and fauna, and birds, animals, and
plants must not be interfered with. On this point the chair-
man of the National Park Trust (Mr. Frank Farnell) in his re-
port for the year ending June 30, 1908, remarked, "The remedy
for the too frequent inclination to ruthlessly destroy our native
fauna and flora suggests itself in engrafting in the minds of
the children attending our public and other schools the import-
ance and value of preserving for those in the future our harm-
less, indigenous animals and birds, and giving protection to our
native flowers. What with the spread of population, and the
use of means for destroying pests, our native bird and animal
life is in danger of extermination. ... It, therefore, is

apparent that there should be one place at least where all the
different species of our native fauna should be left unmolested
and free from the many sources of destruction affecting other
parts of the State. It is very gratifying to know that the
rest and freedom from the pot-hunter is responsible for the ani-
mal and bird life multiplying, and becoming quite a feature of
the park. The kangaroos, wallabies, emus, lyre birds, pigeons,
doves, thrushes, swans, ducks, deer, etc., may be seen at any
time lending an appearance of loss of timidity and appreciation
of the protection afforded them. So tame have some of them
become as to eat food from one's hand. There is no reason why
hundreds more should not make the park their permanent home,
and with that in view the trustees are arranging for additional
bird and animal life to be introduced from other parts of the
State."

KURING-GAI CHASE.

The object in dedicating this area was in the first place to
protect for posterity the natural flora and fauna of this part of

the State, and to preserve for the public a most beautiful pleas-

ure resort within easy reach of the metropolis.
Some of the finest scenery in New South Wales is included

in its boundaries. It has the great advantage of having a large
water-frontage, and is intersected by numerous bays and creeks.

It has Pitt-water, a sea beach, on the east, and the Hawkes-
bury River on the north, while Cavan Creek, an arm of the lat-

ter, runs nearly its whole length from north-east to south-west.
It is from Cavan Creek that Nature has provided the most en-
joyable means of seeing the Chase. The scenery in this Creek
and its tributaries is wild and grand, somewhat reminiscent of

the Scottish Lochs. The shores are very steep, and in places

precipitous, towering hundreds of feet on either bank, and covered
with timber and verdure to the water's edge. Fern-clad gul-

lies bright with Christmas bush and other wild flowers, sandy
beaches for bathing, and grassy slopes for picnicking all exist

in the Chase.

REPORT BY TOURIST OFFICER, SYDNEY (MR. C D. PATERSON), ON
SCENERY PRESERVATION IN NEW SOUTH WALES.

Large tracts of land, specially adapted for recreation reserves

but unsuitable in almost every instance for cultivation or settle-

ment from an agricultural or pastoral aspect, have been set apart
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in this State and dedicated to the public as national reserves.
These reserves are generally vested in trustees, usually consist-
ing of prominent local men, who, with the aid of private sub-
scriptions and subsidies received from the Government, carry
out all necessary work, such as roads, tracks, and shelter sheds
for the benefit of the visiting public.

The two more important reserves in the vicinity of Sydney
are National Park (33,719 acres) and Kuring-gai Chase (35,300
acres). Here the trustees, in addition to providing facilities

for visitors, have taken steps to preserve the natural flora and
fauna committed to their care, making it a penal offence to
discharge firearms or to interfere in any way with the birds
and animals in the parks. No one is allowed without the
permission of the trustees, to remove, cut, or deface trees, shrubs,
plants, rocks, fences, or gates, to fish in prohibited waters, ad-
vertise or depasture stock. Employes are sworn in as special

constables to enforce these laws, and it is found that this pol-

icy of preservation has been successful in making the parks the
haunts of great varieties of beautiful birds and other fauna.

The same principle is followed on a smaller scale at reserves
of well-known beauty spots, and these trusts have been able to
effect marked improvements with the comparatively small funds
at their disposal. From time to time a specially constituted
Board pays visits of inspection to these reserves, the Govern-
ment being largely guided bv the Board in making grants to the
various trusts according to their special requirements.

These trusts make their own rules and regulations, particu-
larly emphasizing the fact that the natural flora must not be in-

terfered with, and where funds allow it employes acting as
special constables enforce this, or, in other instances, the trus-
tees acting in an honorary capacity endeavour to preserve
the natural beauties. Considerable areas of land have been pro-
claimed reserves in the vicinity of the principal limestone caves
—Jenolan, Yarrango billy , and Wombeyan, as well as at the
smaller caves at Bungonia, Abercrombie, and Wellington.
These caves are all under the control of the Intelligence Depart-
ment, and are in charge of permanent employes—caretaker and
guides—who are all special constables. Stringent regulations
are in force for the preservation of the natural formation, as
well as of the flora and fauna, and any persons found guilty of
vandalism are prosecuted. Where other limestone caves are
known to exist reserves have in many instances been proclaimed,
and in order to prevent vandalism the openings of the caves
have been blocked until such time as the demands of the tourist
warrant their being improved and thrown open. Occasionally
caves are discovered on alienated land ; but it is only in very ex-
ceptional cases, where the caves are particularlv attractive, that
any resumptions are made, the entrances being sealed up to pre-
vent the destruction of the formations by ruthless vandals.

It has been the aim of the Government to devote the most
att-ention to the three principal series (Jenolan, Yarrangobilly,
and Wombeyan), and large sums of money have been spent on
the development and improvement of these resorts, especially

the first-mentioned. These caves are considered as national
assets, and will in time be a source of a large direct revenue,
as well as an indirect return through the railways, etc.

j2



292

The other caves are mainly of local interest, few persons out-
side the residents of the surrounding districts visiting them,
when the more attractive caves are equally accessible. These
caves will no doubt eventually be taken over and managed by
the respective Shire Councils, in which event the reserves will pro-
bably be vested in the Councils as trustees.

Queensland.

Coming to the State of Queensland I learn that there are
six (6) National Parks in that State, having a total area of
26,545 acres, a very small extent compared with Victoria or
New South Wales. One of these alone, Bunya Mountains, has
22,500 acres, so that it will be seen that the remainder must
necessarily be small—a little over 4,000 acres altogether. The
smallest is 135 acres and is situated near and known as Killarney.
Amongst them are the Fairy Bower and Mill Stream Falls, so
that it is not surprising to learn that the chief reason for reserva-
tion is for scenery, coupled with (I am glad to add) the preserva-
tion of timbers and native flora.

The Director of Forests at Brisbane informs me that these
parks are inalienable, except under authority of an Act of Parlia-
ment, that the land is not vested in trustees, the native fauna
and flora are to a large extent protected, not so much by law as
by the distance of the National Parks and State forests from
large centres of population, but it is proposed to bring them un-
der the provisions of the Native Birds' Protection Act. There
are no enclosures for native animals in any of these reserves,

no foreign trees are planted in any of them, and the chief ob-
jects of reservation are the preservation of native timber trees,

and on account of scenic features.

When mentioning the relatively small area of National Parks
in Queensland, I should perhaps explain that in that State they
group State forests and National Parks together to distinguish
them from what they call "Timber Reserves," and I have not
included the former in my figures. In fact, there is an Act
styled the u State Forests and National Parks Act (1906)."
From the able report of the Queensland Director of Forests for

1908, 1 find that there are 816,272 acres under the heading of

"State Forests and National Parks," which are comprised under
10 different districts.

Western Australia.

It only remains to speak of the State of Western Australia
as regards National Parks, and here we find a somewhat different
classification, the division being threefold, viz., National Parks,
Flora and Fauna Reserves, and Forest Reservations. This is

a distinct advance from our point of view, because in all other
States the flora and fauna protection, if any, occurs in those
enclosures which are essentially National Parks. In Western
Australia I find that under the designation of National Parks
there are only two, and one of these is metropolitan, viz., King's
Park, which is a reserve of 1,018 acres close to Perth, but it is

included in my list because the native fauna and flora are wholly
protected therein. I think it is unique for any Australian city
or other city of which I am aware, to have contiguous to its

capital a reserve, which is not only a picturesque locality for
walking or driving in, but in which the indigenous flora is pro-
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tected. In this park the strange and beautiful Kangaroo's Paw
fAiiigozanthus Manglesiij grows plentifully. I can remember that
within our own suburban area were to be found some years ago
quite a large number of our native flowers, and even in our park
lands the sweet-scented Arthropodium Strictum, and others, are
still to be found. Would it not have been a wise action in the
past, if two or three acres in each of the broad belts of park lands
that surround our fair city had been fenced off so as to have
given protection to our wild flowers, and so have perpetuated
species which, if not extinct, have now to be sought at a distance
from the metropolis. I think Perth is to be congratulated for

its wisdom and forethought in not only securing a beautiful
park (which I am pleased to see is vested in a Board) but in which
the indigenous flora is to be permanently preserved. In this

park the recreation element is not ignored, for provision is made
for tennis, bowls, and cricket, in connection with the High School.

The only other area described as a National Park in Western
Australia is a reserve of 3,420 acres at Swan View, which is classi-

fied A under the Permanent Reserves Act, of 1899, and only
an Act of Parliament can interfere with its security. I have
obtained a copy of the clause in the Act referred to, which briefly

provides that the Governor may, by notice in the Government
Gazette, reserve lands for the purpose of parks, or for recreation,
etc., and classify such lands as of Class A., and if so classified,

shall for ever remain dedicated to the purpose declared in such
notice until otherwise provided by an Act.

The land at Swan View is, I am informed, unimproved, and
mostly bush and granite rock, and the fauna and flora are par-
tially protected. I need hardly add that in such country no pro-
vision is made for games.

While speaking of National Parks in Western Australia, I
may say that I have recently received a letter from a resident in
Perth asking for information about our Kangaroo Island Re-
serve, and intimating that he is trying to establish a National
Park there to take in the Stirling Ranges (1,400 square miles),
and some other sites for preservation of the native fauna and
flora.

Coming to the special Flora and Fauna Reserves, I find there
are five of these. Two of them—one at Barrow Island, of 50,000
acres, and one at Murray, of about 160,000 acres—are for the
protection of native flora and fauna generally. While two small
areas of nine and 10 acres, near Albany and at Plantagenet re-

spectively, are for the special purpose of protecting the Pitcher
Plant; and another area of 100 acres near Mount Barker in
the Plantagenet District, is to preserve the Boronia. So much
is the Boronia admired for its fragrance, that were not some
action taken for its preservation, its extermination would pro-
bably have been effected at no distant date. The reserves for
both the Pitcher Plant and the Boronia are about to be classified
as Class A., under the Permanent Reserves Act.

A Genekal Review.

Bringing the whole of the National Parks of Australia into
one focus, as it were, and making broad comparisons, I find that,
if by a National Park the predominant idea is that of Becrea-
tion or Amusement,—the playground aspect—no other State is
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so happily situated in this respect as South Australia. Within
little more than 30 minutes' train journey from the city one is
brought within the precincts of the park at Belair, and in this
reserve—insignificantly small as compared with those in New
South Wales—(like a town allotment compared with a country
section)—one is not only close to the heart of Nature in the
midst of hills and dales, but with sufficient level ground to pro-
vide for cricket or football ovals, and tennis-courts, in profusion,
swings, etc. The popular conception of a day's holiday—I sup-
pose a tribute to the active temperament of the British race—is
that it is not complete, no matter what the temperature may be,
unless some active exercise is indulged in. Shall we ever arrive,
I wonder, at that stage of barbarism or culture or sestheticism

—

as you may individually view it—such as those Japanese evince
who go out into the country solely to admire the beautiful sight
of a blossoming tree? There is certainly very much to admire
at our National Park, the blossom of trees (wattle, for instance),
the flowers of the shrubs and lowlier plants, the song of birds,
and beauty of landscape. Possibly later generations will find
that with the increasing strenuousness of business life a repose-
ful day amid the beauty of Nature may be more beneficial, more
recreative in its proper sense, to the harassed man of toil than
the most active of outdoor games in which he can indulge.

The only other park in which provision is made to any con-
siderable extent for games is the National Park at Port Hack-
ing, in New South Wales, and with the exception of boating, is

of quite recent date. I see by the report for the year "ending
June 30, 1908, that 20 acres were cleared near the Loftus Rail-
way Station (on the outskirts of the park) as a cricket and foot-
ball oval, and in a letter, dated September 10, 1909, I am in-
formed that provision has also been made for tennis and swim-
ming, whilst a portion of the river has been enclosed for bath-
ers.

If, however, we regard a National Park, not so much as a
playground, but as a means of preserving the natural features
of a country, as well as a sanctuary for native birds and animals,,
we in South Australia are much behind some other States. I

have already referred to the number, variety, and tameness of
animal and bird life in the Sydney National Park, and the dan-
ger of extermination of some species, unless some such protection
is afforded. It was for this reason, chiefly, that we were sa
anxious to secure the reserve at Kangaroo Island. But, even
if this be made, as we hope it will, a real sanctuary for our na-
tive flora and fauna, its distance from the city and consequent in-

accessibility to the multitude will prevent the bulk of the people
having the pleasure of viewing our birds and animals under ap-
proximately natural conditions, such as would be the case if the
enclosure at Belair, for which we have long agitated, were an ac-

complished fact. The term "enclosure" may be liable to be misun-
derstood. It must not be considered as a small fenced area for ani-
mals, such as we see in the Zoological Gardens, but one of many
acres in extent ; in fact, much in the same proportion as the
flying cage for birds at the Zoo is to the aviary of the average
householder.

If we turn to botanical life, we here have so far done things
in a somewhat microscopic way. We have two minute enclosures
for native plants in the park, but notwithstanding the by-laws,.
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flowers may seemingly be taken at random from the rest of the
estate. At Sydney (Port Hacking) the trustees have reluctantly
been compelled to prohibit the taking of any wild flowers at
all, so much was the privilege of gathering a few of them abused.
I think we shall have to go, also, for total prohibition at Belair.

In regard to native flora, I think Western Australia is most
to be commended, for I have already given you particulars of the
special reservations they have made for this purpose. No other
State seems so much alive to the necessity for protecting the
unique Australian flora, although Wilson's Promontory, Victoria,
is a valuable reserve for such purpose.

1 do not find that in any of the parks of other States, except
our own, are foreign trees planted, with the exception that in
two or three recently formed avenues at the Port Hacking Park,
exotics have been utilized. In reply to my enquiry, I am in-
formed that the trees planted in these avenues include Tristanias,
Pines, Camphor, Laurels, and Oaks. At Belair, in the opinion
of some of our members, this planting of exotics is somewhat
over done.

There is one aspect in which we may have cause to rejoice,
and that is that our National Park is vested in trustees, and
practically free, therefore, from Parliamentary interference.
The National Parks at Port Hacking and Kuring-gai Chase are
also vested in trustees, but these seem to be all, if we except an
area of 1,360 acres at Tower Hill, in Victoria, which is vested
in the Koroit Borough Council.

FOREST RESERVES.
On the subject of forests generally, I have already written

in the earlier portion of this paper, and it is gratifying to ob-
serve the increased attention which is now being given to this
question. In the month of October, 1909, the subject of affores-

tation was brought forward in the Legislative Council by the
Hon. E. Lucas in a forcible and suggestive speech, which was
commented on in the daily press, and on which leading articles

were written. The information was incidentally obtained that
this question was one of the planks in the Labour Party's plat-
form.

Broadly speaking, the subject has two aspects, which may
be termed the climatic and the economic. The first appeals to
us from the effect of forests on the climate of a country, as well
as from a scenic or aesthetic point of view. The second re-
gards the trees rather from what they are worth in a commer-
cial sense, especially as regards their value simply as timber.
Of the latter we have ample attestation. Recently Mr. R. T.
Baker, of Sydney, gave two lectures in Adelaide in which he
afforded us some idea of the capabilities of Australian trees,

notably, the Eucalypts, for a great variety of purposes as well

as for various products such as turpentine, many oils, perfumes,
and essences. One extract—phelandrene—was said to be invaluable
in mining, while piperitone had been proved to be more valuable
even than eucalyptol. Reverting to their quality as timber, an
Adelaide resident just returned from America states that in Cali-

fornia the red gum is used for making the most beautiful fur-
niture, and much resembles the best mahogany.

Mr. Baker pointed out how much esteemed were the Austra-
lian timbers by the Americans. In California, he said, they
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had large plantations of them, and some agriculturists had given
up wheat-growing, and had substituted timber, while one enter-
prising American expected to have nearly a million trees in six

or seven years' time, worth 10s. each. It must be remembered
that trees in Australia grow much more rapidly than those in
colder climates. For instance, it is said that gums 24 years
old, equal in size and carry more wood than oaks 300 years old.

I understand that eucalypts grow even quicker in California than
they do in their native land. Over thirty species of eucalyptus
could be named, which are useful for such purposes as railway
sleepers, bridge work, fencing, flooring, piles, poles, wood-pav-
ing, spokes, felloes, naves, girders, tool-handles, planes, house-
building, rafters, etc. Suffice it to mention ironbark, box, red
gum, jarrah, and karri. Then for flooring, ceiling, packing-
cases, butter boxes, and interior work, we have various pines,
such as hoop, brown, Cypress, and Murray pine. For furniture
and cabinet work there are the finer-grained timbers of rosewood,
red bean, white beech, silky oak., tulip wood, blackwood, satin-

wood, and sandalwood.

Before proceeding further, let me give some idea of how
Australia stands in comparison with other countries in regard
to forests. From a table in "The Official Year-Book of the Com-
monwealth," it seems that out of 19 selected countries there are
only three which have less forest area than Australia, viz.,

Cape of Good Hope, Algeria, and the United Kingdom.
Following are the figures for some of the representative coun-

tries, showing the relative area of forest lands :
—

Cape of Good Hope ... ... ... 0*19
Algeria ... ... 3*17
United Kingdom ... ... ... ... 3-96
Australia ... ... ... ... ... 5'36
British India ... ... 10-83
France 15*65
Japan 18*98
Norway 21-13
Canada 22-23
Germany 25*90
New Zealand 29*83
United States 33-67
Russia in Europe ... ... ... ... 43-04

Now, with our 5 per cent, forest area, how much is specially
reserved for timber? In the table which first came under my
notice, this proportion was given as 0*81 per cent., but I find
that owing to the total forest area in Western Australia being
now reserved, the figures in the latest report are increased to
1*90 per cent. For the purpose of illustration, let us take a
familiar one in money values. Suppose all Australia to be
represented by £1 ; then the proportion of forest area is not
quite equal to Is. Id., while a sum of about 5d. represents the
specially reserved area of forests. (See table, page 305.)

Of course, some States are more favoured by Nature than
others in the way of forest endowment. For instance, while
South Australia has only 3,840,000 acres, Queensland has over
40,000,000 acres. These are the extremes in the Commonwealth.

How are we using the talents entrusted to us in this matter?
In other words, how much of what we have are we setting aside for
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forests? New South Wales has only half the area of Queensland,
but she has nearly double the reserves of the latter, while Vic-
toria, with rather more than quarter of the area of Queensland,
also exceeds that State in regard to the number of acres, specially
reserved. uf our own modest less than 4,000,000 acres of forest
area, only 163,478 acres are reserved. Of all the States, Vic-
toria has the largest proportion of her forest area reserved, viz.,
over one-third (£), while South Australia is lowest, with about
one twenty-fourth (1-24).

We hear a good deal nowadays about afforestation. Now,
this is excellent as a remedial measure, but prevention is al-

ways regarded as preferable to cure. The Queensland director
forcibly presents this aspect in his report. He says, "The cut-
ting down of the natural forests and the attempt to replace tnem
by artificial plantations appears to have some hold on the popu-
lar mind. Anyone who visits the scrubs around Atherton may
see the most splendid timber lying on the ground waiting to be
burnt off; at least, that was the condition of affairs when I was
last there, upon which occasion I reported in calm earnest that I
had seen lying

—

waiting for a fire—timber, which, at any seaport
in Australia, would be cheap at £1,000,000. Yet, close by may
be seen 5,000 small planted cedars, growing along 40 miles of
cleared bush track." He then goes on to show from answers to
questions he submitted to the Lands Department, Sydney, that,
after an experience of cedar-planting in a desultory way for over
20 years, there is really nothing to show of a practical character
for a very considerable outlay. "Planting," he says, "appeals to
the popular imagination, and I, too, am a friend of planting,
but it must be systematic, on a fairly large scale, and well-
protected, or it will turn out a failure. I hardly think
that persons who talk so airily about planting slowly-maturing
trees to supply the needs of persons who will live 100 years from
now, realize that in our own time we are sure to reap the har-
vest of present neglect."

And here is a bit of prophecy that should arouse attention.
"In fifty years," says Mr. MacMahon, "probably there will be no
pine in Queensland, save in pleasure grounds, cedar will be a
memory, and hardwood of the present quality and dimensions
will be unobtainable. The great Forest Department, which will

then exist, will be engaged in striving at great expense to
afforest land which should never have been disafforested, and in
buying back land which never was fit for any other purpose than
forestry."

This writer's opinion is that it is much preferable to re-estab-

lish natural forests (i.e., these forest areas which have been
partially denuded) than to plant fresh forests elsewhere. I judge
from the reports of our Conservator of Forests that in South
Australia we have been more successful in our planting—as, for

example, the pines and sugar gums, etc., at Wirrabara—than
they in New South Wales and Queensland.

It has been asserted that Forest Conservation in the Com-
monwealth is in a most unsatisfactory condition, and that
the great difficulty appears to be in the increasing demand that
many of the richer forest lands be utilized for purposes of

closer settlement. The real value of forestry as a source of
national wealth appears to be very imperfectly understood in

the Commonwealth. With a proper system of conservation the
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Australian forests might be made to contribute largely to the
public revenue without unduly interfering with the progress of
settlement.

Whoever may be responsible for the unsatisfactory position
or imperfect knowledge said to exist in the Commonwealth, the
blame cannot be laid at the doors of the official heads of the
various Forest Departments. I have quoted from the Brisbane
Director, and now turn to Victoria. In 1905 and 1906 Mr. A.
W. Crooke was the Acting Conservator of Forests in Victoria,
and plainer speaking than he gives us can hardly be desired.
In his 1905 report he says, on the subject of alienation of

forest lands:—"In my last report I put my views on this mat-
ter plainly and fully. Suffice it now to say, that the question
is one of the gravest importance to the whole State, and that in
my opinion the time has arrived when we cannot afford to alien-

ate one acre further containing valuable timber. At the very
least 10 per cent, of a country should be covered with permanent
forest. We have nothing like this. [S.A. much less.

—

W. H. S.]
If any further lands are alienated, those who follow us must in-

evitably pay the piper, and bless the present generation when
doing so."

Our own Conservator (Mr. W. Gill), in his report for 1908-9,
says:—"The constant demand for timber in all the States is

rapidly decimating the forest resources on this continent. The
mature timber will soon be exhausted, and when once that is gone,
there will be no dodging the consequence. The question how
soon can young timber be used must be fared. I feel it my duty
in the face of the astonishing rapidity with which timber is

everywhere disappearing, to sound a warning note as to the im-
perative necessity for finding an answer to the question—What
shall we do when all our mature timber is gone?"

I may mention that in the same report it is stated that dur-
ing the year over 9,000 acres ceased to be forest lands, having been
let on perpetual leases, and on agreement with covenant to pur-
chase.

If we look at the value of timber imported into Australia,
and especially study the rapid increase in the amount for the
last two or three years, we must be struck with the significance
of the figures. According to the report of the Queensland Direc-
tor of Forests, the importation of foreign timber into Australia
during the years 1906, 1907, and 1908, was as follows:—

Imported by. 1906. 1907. 1908.
£ £ £

Victoria ... ... 563,310 628,886 735,353
New South Wales ...

South Australia ...

Western Australia ...

Tasmania ...

Queensland

Total Commonwealth (D £1,329,456 £1,632,493 £1,945,078

(1) These totals for the Commonwealth agree with those in the "Offi-

cial Year B^ok" as regards 1906 and 1907, but in that publication the total

value for 1908 is set down as £1,886,302. ^
The difference, £58,776, is ac-

counted for bv the fact that certain items, chiefly picture and room
mouldings, shafts, poles, and bars, hubs, and veneers, are not included
in the "Official Year Book" returns.

526,413 652,317 710,973
142,834 228,549 391,698
69,678 89,587 62,764
23,959 22,427 34,262
3,262 10,727 10,028
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South Australia is highest on the list, if the value is ap-
portioned per head of population in 1908, viz., 19s. 7d., while
Queensland is the lowest, with 4^d. It is remarked that the im-
ports are increasing at the rate of about one-third of a million
pounds annually. The per capita importation for the whole
Commonwealth is nearly as much as that for the United King-
dom.

It may not he uninteresting to note here that the exports of
timber from the Commonwealth for 1908 totalled in value £1,039,114
of which Western Australia heads the list with over £640,000
worth, while South Australia is at the other end with nil.

The political economist might find food for reflection in the
fact that more than nine-tenths of the value of timber exported
by Australia in 1908 was for undressed timber, while of the timber
imported from Norway, about six-sevenths of the total value was
for dressed timber. On the other hand, it is noticed that the
great bulk of the importation from the United States and New
Zealand is for undressed timber. Taking the imports and ex-
ports from all sources during 1908 we find that we received into
the Commonwealth dressed timber to the value of £324,997, and
exported only £7,438 worth. During the same year, the value
of undressed timber imported was £1,388,224, while that exported
amounted to £389,024. One is inclined to ask whether a much
larger proportion of timber exported could not have been dressed,
and so give greater employment to Australians. In fact, one
writer expresses the opinion that in one year a sum of nearly
£2,000,000 was lost to the industrial classes of the Commonwealth,
that amount representing the value of labour on the timber in the
country whence it was exported.

An eloquent commentary on the rapid rate at which our
forests are being denuded is supplied in the figures showing
the quantity of local timber sawn or hewn in the Commonwealth.
In 1007 the total was (2)673,418,000 super, feet, and in 1908 it

amounted to 483,449,000 super, feet. In the latter year Western
Australia headed the list with 165,766,000 super, feet, New South
Wales coming next with 122,150,000 feet, while South Australia
was lowest with 436,000 feet; but, of course, from our point of
view this last-mentioned fact is rather a matter for congratulation.
Similarly the revenue earned by the Forests Departments will be
regarded from varying standpoints. Suffice it just to mention
that for the year 1907-8 the total for all the States Departments
was £125,112", and in 1908-9 £156,937, New South Wales in each
year having the highest and South Australia the lowest amount
of revenue.

Probably the expenditure on the Forests Departments will

provide a more satisfactory method of gauging the opinion held
by the various Governments as to the importance or otherwise
in which the forests' question is viewed. More especially is this

so if the expenditure is incurred in the effort to reafforest the
country.

(2) If the figures quoted are correct, there was more than three times
the quantity sawn, etc., in New South Wales in 1907 than in the four
preceding years. In the following year the figures returned to the more
normal quantity. This accounts for the reduction in the total of 1908 r

as compared with the previous year.
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I therefore give below a table showing the expenditure in

each State for the last two years :
—

Expenditure.
1907-8 1908-9

£ £
New South Wales 19,545 20,169

Victoria 18,754 27,066

South Australia 7,542 10,171

Queensland 6,940 4,652

Western Australia ... 6,271 8,755

Tasmania ... 424 1,492

Commonwealth 59,476 72,305

It will be seen that in each State, except Queensland, there
has been an increase in the last year's expenditure, and that the
most marked increase is in Victoria.

I shall now give a brief summary of the information received
in regard to each State in response to the questions submitted by
me.

New South Wales.

The total area of forest reserves is 7,474,260 acres,

of which 100 acres are enclosed for planting operations.
They are now under control of the State, and are alien-

able, but the new Forest Bill proposes to make provision for the
establishment of State forests. (3) The total number of trees
planted last year (1908-9) is not available. The total revenue for
that year was £57,592. Trees are distributed free to the public,

83,585 being given away during the year.
Exotics are not planted in the forests. The supply of grow-

ing timber is diminishing, but the extent cannot be stated. It is

anticipated that much benefit will accrue from a reformed manage-
ment of the forest reserves under the provisions of an Act which
came into operation on January 1, 1910.

Victoria.

The total forest area is something oyer 4,000,000 acres,
and 10,000 acres are enclosed for planting. The reserves
are under the sole control of the State Forests Department. Por-
tions of the reserves are licensed—and under the Forests
Act, 1907, can be leased—to individuals and companies for timber-
cutting. The area cannot be stated with exactness. The total
number of trees planted during the year was about 200,000, and
the total revenue for the same period was £41,929. In addition
to indigenous trees, pines are planted largely in the reserves.
Trees to the number of 28,284 were distributed to 1,910 applicants.
The question as to the supply of timber increasing or diminishing
cannot be answered with any degree of confidence.

Queensland.

The timber reserves, which total 3,019,919 acres, are
temporarily reserved and are alienable, parts of them being
opened for selection from time to time when not considered neces-
sary for timber reservation.

(3) Reserves are not leased to private individuals or companies for
timber-cutting, but are operated on under licences.
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Quite considerable areas of the reserves are leased to private
persons temporarily for timber-cutting and grazing.

Timber-planting has not hitherto been a feature of the work
in this State, about 500 acres being more or less planted with
Red Cedar.

The total revenue for timber for the year 1908 amounted to
£27,969. Trees are not distributed to the public free. It is im-
possible to say to what extent the supply of growing timber is

decreasing in the State annually, but there can be no doubt that
like in all other Australian States the quantity growing is dim-
inishing.

In addition to the timber reserves above referred to, there
are 808,497 acres of "State Forests" in Queensland. These lands
are unalienable except under the authority of an Act of Parlia-
ment, and are proclaimed under "The State Forests and National
Parks Act of 1906." They are distributed over seventeen dis-

tricts, the two largest being at Dalby (308,900 acres) and Mary-
borough (240,000 acres). In the former the chief trees are Iron-
bark, Spotted Gum and Cypress Pine, and in the latter Turpen-
tine Blackbutt, Red Stringybark, and Tallowwood ; the soil in both
districts being mostly sandy to loamy.

South Australia.

The total area of forest reserves was, on June 30,
1909, 157,066 acres, of which 14,710 acres were enclosed
for planting operations. The reserves are under the control of

the State. Only such lands as are unsuited for forest purposes
are now alienable, the rest are scheduled and are inalienable, save
by vote of both Houses of Parliament.

The reserves are not leased to private individuals, but timber-
cutting is permitted under various regulations. The total number
of trees planted during the year was 116,088, and the year's
revenue was £3,416. The only exotics planted in the reserves
are pines, which are grown with very satisfactory results. Trees
to the number of 277,616 were distributed during the year to 1,680
applicants. The supply of growing timber is diminishing. The
dedication of further land for forest reserves is contemplated on
the expiration of some existing Miscellaneous Leases.

Western Australia.

The total area of forest reserves is officially given to me as
10,366,737 acres, although in the latest Official Year Book of the
Commonwealth it is shown as 20,400,000 acres, which are also the
figures for the "Total Forest Area" of the State, and a footnote
remarks that the "Total Forest Area is reserved."

The area enclosed for planting operations consists of 640 acres
at Ludlow and 200 at Hamel. All reserves are held by the Govern-
ment, and timber-cutting is allowed under restricted conditions.

There were 68,000 trees planted during 1909, and the total revenue
for the year, ended June 30, 1909, was £29,484.

Tasmania.
There are thirty-five forest reserves, totalling 283,954

acres; 166,954 acres contain mature timber and 117,000
are reserved for the growth of young timber. A commencement
has only recently been made to enclose areas for planting opera-
tions; The reserves are under the control of the State, and the
land is available for selection after the timber has been removed.
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There are 96,547 acres leased for cutting timber. No trees were
planted during the year. No exotics are planted. Free dis-

tribution of trees is contemplated in the near future. The supply
of growing timber is diminishing. It is added that "there are
large areas of forest that have not been reserved, as they are not
at present accessible."

One great cause for the destruction of some of our finest

gum trees is for their conversion into sleepers. I suppose that
most of the magnificent trees that have been cut down in Claren-
don, Blumberg, and Mount Crawford districts have been for

this purpose. Mr. Lucas, in his address, to which I have re-

ferred, remarked that we were "getting near the end of our
tether'' ; and we are now importing sleepers very largely from
Western Australia. One is inclined to the opinion that if some
suitable substitute for timber sleepers could be found, the remain-
ing monarchs of our wood might still be spared. I understand
that steel sleepers are being somewhat largely used or experi-
mented with, but I am also informed that exhaustive trials in

America have demonstrated that the timber sleepers are the only
satisfactory kind. In fact, a little over two years ago, one of
the largest American railway companies sent its timber expert
to Australia to study the culture of our various gums with a view
to their being grown in his own country for sleepers. He stated
that his company was setting aside the very best land obtainable
for this purpose. Our own Conservator tells me that locally-

planted Red Gum is not of sufficient age for sleeper-cutting,, al-

though we in this State led the way in planting operations. If,

therefore, our mature timber is largely exhausted, and many years
may elapse before the locally planted is old enough, there seem-
ingly must come a time when there will be a gap in the supply,
unless one of two things happens—either a suitable substitute
be found for timber sleepers, or some artificial treatment of
younger wood be discovered to make it as equally serviceable as
the naturally-mature timber.

It is satisfactory to notice that in the last few years the
Australian States' Governments seem to be awakening to the need
for more attention being paid to the general question of forestry.
T^vo or three years ago a Royal Commission was appointed in New
South Wales to enquire into the question of the timber supply
of that State, and sat for fifteen months. In addition to the
7,000,000 acres reserved for forestry purposes, the Commission
recommended considerable extensions. In Queensland the State
Forests and National Parks Act was assented to on December 14,
1906. In Victoria a new Act (Forests Act) was passed in 1907,
while in our own State increased grants have been promised by
the Government, and just recently an Instructor in Forestry has
been appointed.

There is but one more aspect of the question to which I shall
allude. I may call it the moral aspect. Here in Australia the
native-born (and the rising generation especially) have been
charged with lack of reverence. We have no ancient piles of
stone replete with historical interest—the memorial of our coun-
try's past; no venerable cathedrals or ruined castles or moss-
covered towers. Our highest mountain (Mount Lofty) is but a
dwarf compared with its one-time greatness; the waters of our
Gulf, which Lord Tennyson says are "barred with purple and gold
and dazzling sunlight," beat on our shores

1

in the same rhythmic
measure—perchance not higher nor lower than ages since ; our
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"noble River Torrens" was doubtless nobler still in bygone days;
our kangaroo and wombat are but pigmies compared with their
ancestor, the Diprotodon; but our gum-trees year by year raise
their heads higher and higher and spread their limbs still further
afield. The most casual observer can hardly fail to be impressed

—

their age is self-evident. He must, if he but reflect a moment,
realize that before he was born, before his grandparents or their
grandparents saw the light of day these noble trees were unfold-
ing their mighty limbs and giving shade and shelter to the black-
skinned savage ; and surely as he looks he must admire, and with
that admiration must surely be mingled some element of rever-
ence—that reverence which age should always inspire. Yes,
though our country is old it requires the seeing eye to learn this
from its rocks, and so, it seems to me, it is left for the giant
gums to proclaim in unmistakable clearness that they represent
in concrete form the growth of hundreds of years. Alas ! that in
one short day that which has been the work of centuries may be
levelled to the ground.

To sum up the whole question, I take this to be, briefly, the
position in regard to our forests :

—
1. Compared with many other countries Nature has been

niggard in the provision of forests for Australia generally, and
South Australia in particular.

2. Notwithstanding our modest inheritance, we have acted
the part of the spendthrift by cutting, ring-barking, and burn-
ing some of our best forest country.

3. That the supply of timber for industrial purposes is every-
where diminishing, and must, unless counteracted, cause serious
consequences in the not-distant future.

4. That our eucalypts, on account of the quality of their
timber, offer special inducements for their destruction.

5. That the value of their oils and extracts is but yet only
imperfectly understood.

6. That other nations—the American in particular—recog-
nize, if we do not, their many good qualities, and are cultivating
them with great success.

7. That in view of the foregoing we should :
—

(a) Strictly preserve existing forest areas.

(b) Increase them wherever practicable.

(c) Reafforest by natural means partially denuded areas.

(d) The State should spend large sums in artificial afforesta-

tion by planting on a large scale, not only in (as at
present) somewhat poor soil, but on rich land, so as to

secure the best results.

(e) Encourage Local Governing bodies and private individu-
als to plant forest trees. In one State such encourage-
ment is given by providing that no extra rate is to
be levied on account of the increased value of land
placed under forest cultivation.

(f) And, lastly, that we should have in view the commercial
aspect as well, so that when we shall have enough and
to spare (and, until then, by judicious thinning) we
shall estimate our native timbers at their proper worth,
and see them used for those multifarious purposes
which a civilized community requires ; and having
satisfied our own needs, send the surplus to other parts,

to our profit, to their enjoyment, and to the mutual
satisfaction of all.
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The subjoined table, "Forest Reserves and Forest Areas,
States and Commonwealth, I&u8," taken from the latest issue of
the '

'Official Year Book of the Commonwealth" (published in

1910), is reprinted as it there appears, with the exception that
the "area specially reserved for timber" in Western Australia has
been corrected, in accordance with official information recently
supplied by that State. The percentages of such Reserves to the
State and Commonwealth area have also been altered to meet that
correction :

—

Forest Reserves and Forest Areas, States and Commonwealth,

1908.

Percentage of
Percentage of

Common-
Specially State Area.

State.
Resented Total

for Forest Area Spec- Spec- 1

Timber. ially Total ially Total
Reser- Forest. Reser- Forest.
ved. ved.

Acres. Acres. °/ o/

/o % %
New South Wales 7,474,260 15,000,000 3 76 7-67 39 072
Victoria 4,009,616 11,797,000 7-13 20 97 0-21 0-62

Queensland 3,836,191 40,000,000 89 9 32 0-20 2 10

South Australia ... 157,066 3,840,000 0-03 66 001 0-20

Western Australia 10,366,737 20,400,000
;

1 66 3 27 054 107
Tasmania 283,954 11,000,000

}

170 65 56 01 0-58

Commonwealth . .

.

26.127,824 102,037,000 — — 1-36 5-29
i

Table showing Area of Forest Reserves and Area enclosed

for Planting, 1909.

Date of

official letter.
State.

Area of

Forest Reserves.

Area enclo-

sed for

planting.

15 September 1909
28 July 1910
24 December 1909

9 September 1909
22 November 1909

2 September 1909

New South Wales
Victoria
Queensland
South Australia
Western Aiis tralia

Tasmania

Acres.

7,474,260
(Over) 4,000,000

3,019,919

157,066
10,366,737

283,954

Acres.

100
10,000

500
14,710

840

Total, Commonwealth 25,301,936 26,150

* State Nursery work only recently been undertaken.
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MALACOLOGICAL SECTION
OF THE

m;al ^flciefp of gouty Australia (Incorporate**),

ANNUAL REPORT FOR THE YEAR 1909-10.

Eleven meetings were held during the past year, at

which the average attendance was six. There are now thir-

teen members. The Section regrets the resignation of Miss
Stow from the roll of membership. The chief work of the
year comprised a revision of the Pleurotomidce, Dentalium,
and Pyrene.

Papers were contributed to the Royal Society by Dr. J.

C. Verco on the following subjects :

—"Notes on South Aus-
tralian Marine Mollusca, Parts XI. and XII."; "On the

Triphoridce of South Australia" ; "The Pleurotomidce of

South Australia" ; and "The Brachiopoda of South Aus-
tralia."

F. R. Zietz, Hon. Sec. and Treasurer.

Receipts and Expenditure for the Year 1909-10.

Receipts.

To Credit Balance
„ Grant from Royal Society

„ Subscriptions

Expenditure.

By Postages
„ By Subscriptions to Royal Society

,, Balance in hand

£3 6 11

F. R. Zietz, Hon. Sec. and Treas.

£ s d.

1 11
1

2 5

£3 6 11

£ s. d.

8 1

2 5
13 10
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MICROSCOPICAL SECTION
OF THE

ISuogal Swrufg of Sautij Australia (Jnarrporaitfcr)

ANNUAL REPORT FOR THE YEAR 1909-10.

Officers.—Chairman, Mr. W. Fuller; Vice-Chairman,
Mr. W. B. Poole; Bon. Secretary, Mr. H. W. H. Hale;
Committee, Messrs. D. Gordon, B. S. Roach, and E. J.

Bradley; Auditors, Messrs. A. G. Rendall and H. Whit-
bread.

Your Committee has to report that the seventh session

of this Section of the Royal Society of South Australia has
shown continued interest on the part of its members in

general microscopy. The attendance at the meetings has im-
proved, averaging seventeen, and a considerable increase in

the membership has been made.

During the year papers and work of much interest have
been contributed by members, excursions for the purpose of

collecting natural history objects of interest have been made.
An event of the year was an address delivered by Prof. T.

Brailsford Robertson, D.Sc, Ph.D., etc., of the University
of California, which was rendered additionally interesting

by the fact that Prof. Robertson had in his younger days
received much stimulus in the direction of his biological

studies from one of the founders of this Section, the late

Mr. Smeaton.

Synopsis of Meetings held.

September 28, 1909.—Annual General Meeting. Paper
by Mr. C. Quinn upon "The Potato Blight, Phytophora
infestans," illustrated by specimens, mounts, and drawings;
exhibition of Photo Micrographs by means of the Zeiss appar-

atus, by Mr. W. B. Poole ; and an exhibition of instruments.

October 22. —Excursion to Happy Valley.
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October. 26.—Exhibition of various natural objects col-

lected during the excursion to Happy Valley. The Chair-
man announced that Mr. Hale had presented the Section
with a copy of Dr. Van Heurck's "Treatise upon the
Diatomacecr." Exhibits were made by Mr. W. H. Baker of

mounts of Cruxtacete, illustrative of their life history ; and
by Mr. Hale of a variety of Diatoms, and of the Trypanosoma
Lewisi, mounts of which were made from the blood of rats

taken in Adelaide.

November 10.—The meeting of this date was held at the
laboratory of Veterinary - Surgeon Desmond, Government
Bacteriologist, who had kindly invited members to view his

equipment and working methods. Bacteriological and patho-
logical work was explained, methods of sectioning and mount-
ing, especially in connection with practical and rapid exam-
inations of suspected materials, and a most valuable evening
spent.

March 22, 1910.—Address by Mr. E. J. Bradley upon
'The Microscopic Natural Objects to be found in the vicinity

of Pekina Creek, especially in relation to the Parasitic Life
to be found upon the Fauna of the District."

April 26.—Exhibits and discussion. Specimens of the

Hydroid Sertularia elongata, sent in by Mr. Edquist. Bio-

logical specimens of interest exhibited by Mr. E. P. Stanton,

and of a choice collection of Diatoms, mounted by Mr.
H. Leonard, of the Royal Microscopical Society, shown by
Mr. Bradley.

May 24.—Exhibition of microscopic natural objects by
various members.

June 28.—Address upon "The Chemical Fertilization of

Animal Eggs," by Professor T. Brailsford Robertson, D.Sc,
Ph.D., of the University of California, Berkely, Cal., U.S.A.
This address will be published in the Trans. Roy. Soc, South
Australia, in connection with the Section's report.

July 26.—Exhibition of instruments ; one of especial

note exhibited by the Chairman (Mr. W. Fuller), built by
Zeiss, of Jena, to specifications sent, for metallurgical and
petrographical work. A collection of Diatoms exhibited by
Mr. D. Gordon, mounted by Mr. Jas. Wedeles, of Melbourne.

August 23.—Paper by Mr. W. B. Poole upon "Nematode
Worms," dealing in particular with Tylenchus tritici. This

parasite, the especial cause of the "peppercorn" disease of
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wheat, was shown both living and mounted, and the address

was further illustrated by excellent mounts and specimens of

Nematoda in general.

W. Fuller, Chairman.

H. W. H. Hale, Ron. Secretary.

Receipts and Expenditure fob the Year 1909-10.

Receipts.

To Subscriptions
.. Grant, Royal Society
.. Dr. Balance

£ s.

4 17
12 10

5

£17 13 3
Expenditure.

£ s. d.

By Stationery 1

.. Printing and Postage 2 19
,. Advertising 1 11 8

,, Use of Lecture-room ... 12 6

„ Balance from 1908-9 2 7

„ Subscriptions to Royal Society ... 11 7 6

Audited and found correct with vouchers
( H. vv

\ Alex.

£17 13 3

hitbread.
G. Rendall.
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Appendix.

RECENT EXPERIMENTS IN THE CHEMICAL FERTILIZA-
TION OF ANIMAL EGGS.

A Lecture delivered by T. Brallsfokd Robertson, Ph.D., D.Sc.
(Associate-Professor of Physiological Chemistry and Pharma-
cology, University of California), before the Microscopical
Section of the Roval Societv of South Australia, at Adelaide,
on Tuesday, June 28, 1910"

During the past five years it has been my great privilege to
be associated with one of those men of whom a very few occur in
every generation, to whom it is given to lay the foundation-stones
•of a newer and greater and more gracious civilization, to furnish
us with the instruments for eliminating some of the hard and
ugly things of life, and to bend the forces of Nature more fully

to our service. Such men are the Galileos, the Newtons. the
Faradays, and the Darwins of their age, and such a man is my
friend and former chief, Professor Jacques Loeb, formerly of

the University of California, now of the Rockefeller Institute,
New York. It is not often or to many that the opportunity occurs
of being in the position of those who stood upon a peak in the
Darien and gazed with wild surmise upon the vast and hitherto
unsuspected realms which lay before them. We who have been
associated with Professor Loeb in the last few years have seen
unfolded to our view territories of scientific discovery, far more
fraught with import for our human welfare than even that great
sea upon which the discoverers of an earlier day gazed with such
prophetic awe. Perhaps it is not too much to say that all that
has gone before of human achievement pales into insignificance
beside that of penetrating the obscurity which has hitherto
enshrouded the most fundamental things of which we know, life,

and growth, and death.

It is my privilege to-night to lead you a little way into these
new territories of fact and to help you to realize, however imper-
fectly, the vast significance which they may come to have in your
lives, ana which they will certainly have in the lives of those who
follow after. Perhaps the most fundamental phenomenon which
living material presents is that of growth. No matter how special
the function of a living cell may be, it invariably possesses the
capacity for growth, and its functional activity is accompanied by
growth. A muscle cell atrophies when not used, and by exercise
it grows. Even a cell of such special functions as a nerve cell,

which has to perform the extremely special function of conducting
nervous impulses, has the power of growth, and of that discon-
tinuous growth which we call reproduction. It therefore occurred
to Professor Loeb that the most fundamental phenomena he could
study were those of growth, and of discontinuous growth

—

reproduction—and he accepted the task of analysing the pheno-
mena and the processes which underlie them. This stupendous task
was undertaken by him only 12 years ago, and at this present
date we are in a position to say definitely that at such and such a
stage in the development of an embryo the chemical processes
which occur are definitely of such and such a nature—a position
which is astoundingly far in advance of that almost complete



311

ignorance in which Ave were involved before this research was
undertaken.

As in all biological investigations, it was necessary first of all

to find an organism or a cell which displayed in the most advan-
tageous manner the phenomena it was desired to investigate. For
this purpose such a cell was found in the egg of the sea-urchin

—

a familiar organism, the shells of which are often observed on the
beach after a storm, and are colloquially named sea-eggs. The
egg of the sea-urchin presents many advantages. In the first

place it has a comparatively large cell. It may readily be seen,
and appears of a large size under the low powers of a microscope
and all of the mechanical phenomena occurring in it may easily

be observed and followed by the eye with such means.
The spherical cell has a very small nucleus which can hardly be
detected except by special methods of staining and examination.
These eggs are produced by a single female sea-urchin in millions y

and it is therefore possible to perform no less than a million
simultaneous experiments by simply taking the eggs from one
female.

The spermatozoon, or male element of the sea-urchin, is a
very different type of cell. It is extremely small, and almost
entirely consists of nucleus. The normal fertilization of the sea
urchin egg takes place in the following manner. The eggs are
discharged into the sea by the female, and the spermatozoa are
also discharged into the sea. The two meet by accident. Only a
very small proportion of the eggs become fertilized, and from the
fertilized eggs a sea-urchin embyro results. From the embyro
which is a free-swimming organism—swimming by means of cilia,

or little hairs on the exterior surface, which propel the animal
through the water—the complete development into a fully grown
sea urchin is a matter of some two years. You will, therefore,
readily imagine that it is quite possible to fertilize the eggs
normally in the laboratory in a glass container, and watch the
processes going on. You only have to take some eggs out of the
female, and some spermatozoa from the male, and mix the two
together in sea water. We then observe the following phenomena.
The spermatozoa will be seen crowding around the egg. The
spermatozoa can swim freely by means of little hairs which they
possess at their posterior extremity. Hundreds of these will be
seen surrounding one single egg. One spermatozoon enters the
egg. In doing so it seems to cleave a sort of passage through the
egg, leaving a distinct trail behind. Almost the instant that it

enters the egg a peculiar appearance is observed. The egg itself
is rather granular and opaque, but immediately after fertilization
a small clear area begins to appear on the outside, which gradually
increases in width until we have the appearance of a granular
sphere enveloped in a clear transparent shell. This clear area is

surrounded by a membrane which pushes out the spermatozoa and
prevents any more from entering, so that, as a general rule and
under normal conditions, only one spermatozoon enters the egg.
The instant the spermatozoon enters the egg the formation of the
clear membrane prevents the entrance of any more spermatozoa.

The events which succeed this are, so far as physical mani-
festation goes, very obscure and difficult to follow by the eye, but
of one event we may be perfectly certain—that the nucleus of the
spermatozoon and of the egg come together and fuse into one nu-
cleus. A point which it is rather important to recollect is that the
spermatozoon consists almost entirely of nucleus. Therefore
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until we find evidence to the contrary, we may consider that the
nucleus of the spermatozoon is the most important part of it. In
spite of this fact, however, it has been proved that a fusion of
these two nuclei is not absolutely necessary for fertilization,
although it occurs normally. It is possible, as shown by Boveri,
to cut a piece of the spherical egg, not containing any of the
nucleus, and to fertilize that by means of spermatozoa, and to
obtain an embryo.

Although the visible mechanical phenomena which succeed
fertilization are very difficult to follow, the chemical phenomena,
thanks to the investigation of Loeb, are now rather well under-
stood. The chemical process which unquestionably follows the
fertilization of an egg is primarily an oxidation—a combustion,
or burning up of some material. In all combustions oxygen is

used up—oxygen derived from the air—and oxygen is used up in
the development of the sea-urchin's egg. Normally, after the stage
which I have described has been reached, after a pause of greater
or less length the egg within the clear surrounding membrane
divides into two. The nucleus also divides into two, and we have
two nuclei. Following this, each cell divides into two, and this
process of division continues until we have a sort of mulberry-
shaped object lying within this clear membrane. As development
proceeds, thousands of cells are produced by this single original
cell until a sort of sac is produced, and finally this sac breaks
through the clear membrane, and develops into a pyramid-shaped
embryo, with a perfectly defined skeleton in it, and with swim-
ming cilia on the outside. All this can be readily followed with
the eye under the microscope, but the whole process depends on
the presence of oxygen in the waters in which it occurs. If we
deprive the original cell of oxygen, by no means whatever can
this development occur. We do not kill the cell by depriving it of

oxygen, because after having done so for many hours, and com-
pletely arresting development thereby, on letting in oxygen again
development goes ahead just as if it were normal.

Now, you recollect I told you that not only does the original cell

divide into two after fertilization, but also the nucleus, and the
strange pari} of it is that at the end of the division each of the
nuclei is as large as the original one. Moreover, when the original

cell has divided into four, each of the nuclei is as large as the
original single nucleus. The same is true when we have 64 or

any number of cells. The total number of cells, however, is not
much larger than the original cell, because it all takes place

within the membrane, which prevents the embryo from increasing

in size in the early stages, but the quantity of nucleus material

within the membrane is increased enormously. The material of

the nucleus of the cell differs from most of the material occurring
elsewhere in the cell by its very high content of phosphorus, and
the question arises where does the phosphorus contained in these

nuclei come from? In older days it was generally assumed that

it came from the sea water, which does contain a little phosphorus
in the form of phosphoric acid, but it is possible to carry out the

entire process in artificial sea water made up in the laboratory

which contains no phosphorus whatever, and the development
occurs precisely as it does in sea water taken from the ocean.

Therefore the phosphorus certainly does not come from the sea

water. There is only one substance within the cell from which
all that phosphorus can be derived, and that is a substance

of a fatty nature known as lecithin. It can be very easily shown
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from chemical considerations that if the lecithin is split up, and
the phosphorus abstracted from it, a substance known as cholin

must be set free.

Let us turn for a moment to another and apparently discon-

nected series of facts. If we take a drop of any oil, such as olive

oil, and float it on the surface of pure water, the drop of oil, of

course, does not mix with the water, but simply floats on the top.

If we take a very fine cotton thread and soak it in cholin, which

is a liquid, and then just touch the surface of this droplet with

the thread, the droplet immediately divides into two. Under-
stand, we are not cutting the droplet with this thread. If we
tried to cut the oil with a thread, dry or wet with water, we
should fail, but if we wet the thread with cholin and apply it to

the oil the latter immediately splits into two, and we get two
separate droplets floating on the water. The physical mechanism
of this is perfectly well understood, but it involves certain rather

abstruse principles upon which I shall not dwell to-night. Now,
you recollect I told you that in the production of the nuclear
material the only possible source of the phosphorus must be the
lecithin existing* within the cell, and that, in taking phosphorus
from the lecithin, the nucleus must leave behind a quantity of

cholin. Let us suppose that the nucleus in this original cell is

divided into two nuclei which migrate to the two opposite poles

of the cell, and proceed to grow. They can only grow by taking
the phosphorus away from the lecithin, and as they do that cholin
must be set free. This cholin will immediately proceed to diffuse

through the body of the cell as all substances in solution do. It

will diffuse in all directions equally, but you will observe that it

will diffuse towards the middle of the cell from two sources,
whereas towards the outer edge of the cell it will diffuse from only
one source, so that the middle of the cell is receiving two supplies
of cholin, but on the outside it is receiving only one. The result
is that the concentration of cholin within the cell must be greatest
along the line lying equidistant from the two nuclei, and the cell

divides into two just as the oil droplet divides into two, and for
the same reason. We therefore understand the mechanism of this
rapid division into two more cells which occurs within this
original cell, and we can imitate it artificially with such things as
oil droplets at our will.

It has become possible during recent years to control these
processes of cell division almost absolutely at our pleasure. Let us
take the case of this original cell which has divided into two. If
we wish, we can make those two cells melt into one again by the
very simple method of adding to the sea water a little alkali,
something of the nature of soda—washing soda. These two cells

fuse into one when treated in that manner. What happens then?
We get a giant embryo—double the normal size. We can do more
than that. We can cause those two cells to fall apart entirely,
and no longer adhere along their line of division. What happens?
We obtain twins—two embryos, one developed from each cell.

The method by which we can do this is very simple. Excluding a
few substances existing in minute quantities, ordinary sea water
consists practically of certain salts dissolved in water in the
following proportions:—1,000 parts of chloride of sodium, which
is ordinary table salt ; 78 parts of chloride of magnesium ; 38 parts
of sulphate of magnesium ; 22 parts of chloride of potash ; and 10
parts of chloride of lime. It is easily proved by experiment that,
for the normal fertilization and development of sea-urchin eggs.
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the magnesium salts may be eliminated, and we may take up sea
water containing 1,000 parts of sodium chloride, 22 parts of
chloride of potash, and 10 parts of chloride of lime, and the sea
urchins will develop in that perfectly normally. In order to produce
twins by causing these two cells to fall apart, it is only necessary
to eliminate any one of these constituent*. Leave out the lime
and the embryos which develop in that solution are always twins.
Leave out the potash and you get the same result. Leave out
the sodium and you get the same result.

Twins which are produced by mammalia, to which class of
animals we ourselves belong, are always one of two kinds. They
may be dissimilar twins which are easy to distinguish, and may
be of different sexes. They are probably produced from two
separate egg cells, but there is another class of twins about which
the stories are always told of blue ribbon and red ribbcn being
used to distinguish them—Wins who resemble each other most
strikingly, and are always of the same sex. These twins are not
improbably produced by the falling apart of the two first cells into
which the egg cell divides. Probably there is a slight disturbance
in the composition of the blood. The blood in the body, so far as
the inorganic salts are concerned, approximates very closely to. the
composition of the sodium, potassium, and lime mixture which 1
have just described, and a slight disturbance might easily result
in the falling apart of these two cells, and result in the production
of identical twins.

Ten or twelve years ago Professor Loeb set himself the pro-
blem of artificially fertilizing the egg of some animal without the
assistance of spermatozoa. In the search for this method it is

unquestionable that he was guided by a principle which he has
probably forgotten to-day. An hypothesis when it has led us to

facts, and is no longer serviceable, is not worth remembering. One
of the earliest things he tried was simply to increase the concen-
tration of sea water. We can do that very easily in a variety of

ways. We can evaporate it to a certain extent. Of course, if

you go too far the salts crystallize out, but you can evaporate a
little and still keep the salts in solution, or you can add to sea
water a salt solution or a sugar solution of higher concentration
than itself. When we have prepared such a sea water concen-
trated about 60 per cent., and placed in it sea-

urchin eggs, the following phenomena occur. The egg is left in

the concentrated water for something like two hours, and is then
taken out and put intc normal sea water. Within half an hour
or so after that, the cell divides and so forth just as the normal
fertilized eggs do, but it does not produce that clear membrane
which is characteristic of normal fertilization. When the embryo
is produced—a free-swimming embryo of pyramidal shape, which
swims by means of cilia, and possesses a skeleton—instead of

swimming on the surface of the water like a normal embryo it

swims at the bottom of the water. Obviously at that time Pro-
fessor Loeb had not succeeded in completely imitating natural
fertilization, but he had made a long stride towards doing so.

Let us analyse a little more fully this fertilization by increased
concentration. It has been found by later experimentation that
in this phenomenon two factors are concerned. One is the con-
centration of the sea water. At first it was imagined that this

was the only factor, but we now know there is another, and that
is the quantity of alkali in the sea water. Most sea water is

very faintly alkaline, behaving as though it had a very slight
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concentration of soda dissolved in it. If sea water contains no
excess of alkali at all, this development will not occur. The
alkali alone—soda alone—will not cause development unless the
concentration is raised. Therefore we have two factors—concen-

tration, and what we call alkalinity. The question arises "What
is the significance of these two factors?" What part does each
play in the result observed? That can now be very simply
answered. All that the alkalinity of the sea water does is to

accelerate the process. As we increase the quantity of alkali

in the sea water the successive cell-divisions occur more rapidly.

In the total absence of alkali they would probably occur some
time, but perhaps not for centuries, and in the meantime bacteria

would get in, and the cell in various ways would meet the fate

which we believe to be the fate of all living material before there

had been time for the first cell division to occur. In what way
does the alkalinity increase the velocity of the cell divisions? It

does so by accelerating the rate at which the combustions go on
within the cell—oxidations. . Oxygen is being used up by the cell

during these divisions. When that is being used it means that
something is being burnt up. When anything burns—a candle,

a fire, or ourselves—oxygen is used up in the process. If we
deprive the cell of oxygen, or diminish the amount of oxygen
supplied to it, these divisions cannot take place in the presence of

any quantity of alkali, or of any concentration of sea water.
It is a familiar fact to the physiological chemist that alkali

increases the velocity with which oxidations occur in animal
fluids, and the function of the alkali in these processes is almost
certainly that of accelerating the oxidations necessary for cell

divisions. This factor of the alkalinity of sea water was over-
looked in the first stages of the investigations, and from that
many curious mistakes arose. In the first place Professor Loeb
did these experiments at Wood's Holl, on the Atlantic coast.

He was perfectly successful with thousands of them. Then
when he came out to Pacific Grove, on the Paci-
fic coast, he tried to repeat the experiments, and
failed completely. At first he was very much puzzled
and worried. It was only after a whole summer's
investigation that he found that the Pacific Grove sea water was
less alkaline than that of Wood's Holl. Whereas the latter water,
concentrated, would cause artificial fertilization by itself, to the
Pacific Grove water he had to add some alkali. That mistake has
been repeated more recently in Plymouth, England, where they
have failed for years to get Loeb's results. Dr. Loeb went
across to Europe a year ago, and, passing through Plymouth,
found them in this dilemma. He at once suggested the addition
of a little alkali to the sea water, and immediately they were-
able to repeat all his experiments with complete success. This
method of artificial fertilization was not completely successful
in that it did not absolutely imitate natural fertilization. The
clear membrane around the outside of the dividing cells which is

characteristic of natural fertilization was not produced. It was
not until 1905 that Professor Loeb succeeded in finding out how to
do this artificially, and thus succeeded in imitating every feature
of natural fertilization. Again a principle led him to the method
he tried—a principle which was doubtless faulty, though it had
its use, .and probably has been discarded and forgotten. We don't
know what it was. Sufficient it is that it led him to the truth.
He found that if, before treating the sea-urchin's egg with con-
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cent-rated sea water, he treated the egg with certain acids all
belonging to a well-defined chemical group he got the formation
of the clear membrane. The acids which he found he could use
with success were the following:—carbonic acid, formic acid,
acetic acid, propionic acid, and butyric acid. All these, except
the first one, belong to a group known to chemists as monobasic
fatty acids. There are a large number of others much rarer and
not so well known.

The process in detail is this :—He takes a certain concentra-
tion of butyric acid in sea water. He adds two cubic centimetres
of a very weak solution of butyric acid to 50 cubic centimetres of sea
water, and places the unfertilized eggs of the sea urchin in this
mixture for about two minutes. He then puts the eggs in con-
centrated sea water, 60 per cent., for from 40 to 60 minutes at
ordinary temperatures. He next takes the eggs out of that and
places them in normal sea water. Directly after they have been
taken out of the butyric acid solution they form the clear mem-
brane, but the cell does not yet begin to divide. He then places
the eggs in concentrated sea water for 40 to 60 minutes, and next
into the ordinary sea water, and in half an hour the cell begins to
divide perfectly normally into 2, 4, 6, 8, 16, 32, and 64 cells, and
so forth. The embryos formed by this artificial fertilization are
perfectly normal. They form skeletons perfectly normally ; they
swim at the surface of the water normally; and, quite recently,
they have been raised to the stage of adult sea-urchins by
Delage, of Paris, to whom very great credit is due for the
inexhaustible patience he exercised during the two whole years he
was nursing these sea-urchins every day. When you realize that
one of those almost microscopic embryos, about the size of a pin's
head, has to be placed in about five gallons of sea water, supplied
with air bubbling through it all the time, and with sterilized
diatoms for its food daily, besides having to have the water
changed daily, you may realize that some patience had to be
expended over the problem of bringing up these fatherless
urchins to the adult stage.

Let us follow the process of the membrane formation a little

more closely—the formation of the clear white membrane around
the egg cells. If Ave watch the sea-urchin eggs very closely

during the first period following fertilization, whether natural or
artificial, we observe the following phenomena. First of all we
have a normal egg cell of a perfectly spherical, smooth outline,

but during the first instants of fertilization sundry little blisters

appear on the surface. Little globules float to the surface of the
egg and raise a very fine membrane from the surface. These
little globules are formed all over the surface of the egg. They
get larger and larger until they encroach on each other, and finally

fuse into one complete layer all round the egg. You may enquire
what happens if this process is allowed to go on. In natural
fertilization it does not go on. The clear membrane being once
formed, the cell division starts, and the whole thing goes on
normally, but by artificial fertilization we separate these two
things. We make the membranes first and cause the cell division
afterwards. If we let the egg go at the stage where the membrane
is formed, and do not proceed any further, what happens ? The
egg very rapidly dies. It does not stop at this stage of forming
globules on the surface and letting them run into one membrane,
but forms globules all through, and finally falls apart and nothing
is left. The cell is completely liquefied, or some constituent of
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the cell necessary for its integrity is liquefied. What is this

constituent? To attempt to answer that question Professor Loeb
investigated a vast number of organic and inorganic substances to

find which substances would cause the formation of this membrane.
He wanted to find out whether any substances besides the mono-
basic fatty acids would cause the formation of the membrane, and
he found a large number that did so. A few of them are—ether,

chloroform, benzol, ordinary gasoline, and a large number of

other substances. All these substances have only one property in

common—that of dissolving fats. We know that the egg, and
that all cells in fact, contain a certain quantity of fat, and it

appears at least possible that the real significance of the formation
of this membrane is that a layer of fat, or an emulsion of fat

something like cod-liver oil emulsion, is liquefied at the surface of
the egg by an agent which causes the formation of the membrane,
and that the droplets of fat thus liquefied by solvents are run
together to form the membrane.

In order to test this point we may compare the behaviour of

these eggs with certain cells which occur in our own bodies, and
which are almost exclusively composed of fatty materials—the
red blood corpuscles. Anything which will liquefy them will also

cause the artificial formation of a membrane in the egg. Among
other things which will liquefy our red blood corpuscles are—the
blood of any other species of animal, or extracts from the organs
of any other species than our own. We are not peculiar in this
respect, because the red blood corpuscles of any animal are lique-
fied by the blood or cell extracts of any species of animal other
than its own. It therefore suggested itself as a possibility that
the eggs of the sea-urchin might be fertilized, or at least that the
fertilization membrane might be formed, by simply acting on them
with the blood of another animal, and to a certain extent this was
found to be true. If we act upon the eggs of the sea-urchin with
ox blood or sheep's blood obtained at the slaughterhouse, or with
the blood of the first animal experimented on—a worm—in fact,

the blood of any sufficiently distant species of animal, it will cause
a small percentage of eggs to form a membrane—not more than
half a per cent., and then only very slowly, perhaps in half an
hour or an hour. This was not at all satisfactory. Some method
had to be found to accelerate it, and it was found. It was dis-
covered_ that the eggs of the sea-urchin could be rendered sensitive
to foreign bloods by special treatment. So far only one such
method has been found, but others unquestionably will be found.
This one is by acting on the eggs with the rather rare salt known
as strontium chloride. If we act on the eggs with a weak
solution of this substance for about two minutes, and then place
them in sea water containing a mere trace of the blood of a
foreign animal of another species, within two minutes nearly all

of the eggs are fertilized. They will not be fertilized by the
strontium chloride alone. Treat them only with that and the
eggs simply die. Place them onlv in the blood and about Tialf

per cent, fertilize and develop. Place them first in the strontium
chloride and then in the blood and nearly all will be fertilized
and will develop.

These facts are connected with something very important to
ourselves. The fact that our blood is capable of liquefying the
cells of another animal shows that it contains substances which
are capable of liquefying living cells, but it does not liquefy our
own cells. It seems at present that there can be only one inter-
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pretation of this—that these substances in the blood capable of
liquefying blood cells cannot get into the cells, and so cannot
liquefy them, but they can penetrate the cells of foreign species
of animals and so liquefy them. In fertilization the liquefaction
of the fertilized cell is incomplete. Only sufficient liquefaction
of a cell takes place to cause the formation of the clear membrane
on the outside, and the result is that the cell behaves as if it

has been fertilized, and goes straight ahead with its development.
It has been pointed out long ago that the cells of tumors or of

cancers behave very much as if they were sex cells which have
become fertilized. They bear a very strong analogy to a
fertilized egg cell. A sudden explosion of energy takes place. A
tremendous structure is built up out of a single cell. A cancer
cell starts dividing and goes on ad infinitum. What causes this

sudden awakening of a cell Avhich apparently had reached its

maximum development and become quiescent, and stopped
dividing P Some light is thrown on this question by the above
results.

A striking analogy to these experiments of Professor Jacques
Loeb is provided by some experiments of his brother, Professor
Leo Loeb of the University of Pennsylvania, Philadelphia. The
latter is considered the leading authority on cancer in the United
States. One of the most remarkable phenomena accompanying
the formation of an embryo in mammalia, to which class of animals
we belong, is the growth from the tissues of the uterus of a struc-
ture designed to supply the growing embryo with blood—the
placenta. The growth of this structure may not inaptly be com-
pared with that of cancer or tumor. There is a sudden liberation
of energy among the cells of the uterus. The cells start dividing,
and produce a large quantity of tissue. Prof. Leo Loeb has
made the following discovery. He took virgin guinea pigs and,
at various periods of their lives, made incisions in the uterus.
Ordinarily nothing resulted, but, during a certain brief period,
from four to nine days following the period of heat, typical placen-
tas were produced. Any injury to the uterus at that stage pro-
duced a placenta. If he took the blood of guinea pigs in that stage
and circulated it in the blood of another guinea pig not at
that stage any incision whatever in the uterus of the second
guinea pig produced a placenta. In other words, some substance
was present in the blood of the guinea pig at that moment which
rendered the cells of the uterus sensitive. That sensitiveness of
the uterus at that critical . period is obviously connected with the
presence in the blood of some secretion from the ovaries, because
if the ovaries were removed no such effect was observed, and it

was never possible to get a placenta in any guinea pig deprived
of its ovaries. Evidently the presence in the blood of that sub-
stance derived from the ovaries only occurs during the period
following the period of heat. If it were continuous we should
get, not the growth of a temporary placenta, but a permanent
and continuously increasing growth—in other words, a cancer.
That is to say, if sensitizing substances be present in the blood,
cells which are injured in the body or receive certain excitations
in the body, are very likely to start development, as if they had
been fertilized, and to produce abnormal growths. I think you
will agree with me that this is a rather striking analogy to the
fact that we cannot fertilize, ordinarily, the eggs of the sea-urchin
with foreign blood, but we can readily do so if we sensitize them
first with special substances. What is believed to take place when
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-cancer is formed in the body is simply that some substance is pre-

sent in the blood which so highly sensitizes ourselves that it

becomes possible for our own blood to partially liquefy or fertilize

our own cells.

To cause the liquefaction of a superficial area of a cell so as

to make those liquefied droplets fuse together seems to be the only

thing necessary to start the whole process of development. There
is an interesting side issue attached to this fact. What becomes
of the function of the spermatozoon? Apart from the question

of inheritance, which we shall leave out of consideration this

evening, its only function apjpears to be that of liquefying the
surface layer of the egg which it enters. We are led to believe

that the egg already contains everything necessary for its develop-

ment, and necessary to start the processes of cell division, growth,
and development, but that they cannot mix, and it is necessary
that they should mix first. Around the superficial layer of the
cell there would appear to exist a sort of solid emulsion of fat

which, if mixed with the material of the cell, would cause the
cell to develop, but it cannot mix because it is held in the super-

ficial layer by the solid fat within that superficial layer. Directly
that fat has dissolved it is free to enter the cell and develop.
Whether we start it with spermatozoa, or with the blood of

another animal, with acids or with any of the other substances
I have mentioned is quite immaterial. All that is necessary is to
mix the constituents which the egg-cell already contains.
Therefore it is analogous to those fire extinguishers which only
have to be turned upside down to produce a stream of carbonic
gas which puts out the fire. Two things are held within the fire

extinguisher, separated from one another, and until they are
mixed nothing happens. Mix them, and immediately a chain of

process occurs which, more or less, is beyond our control. Here
we have stored up within each of our cells unlimited potentialities
for cell division, growth, and development, and only the fact that
two things Avhich must mix are in different parts of the cell, and
are kept in the different parts by the physical properties of those
different parts, prevents those potentialities from being set
free. Directly the outer layer and the inner part of the cell mix,
the whole chain of process occurs. It would be very easy for me
to go on to almost any time to-night talking about things just as
interesting as these, and wearying you doubtless in the process,
but I shall have mercy on you, and cease before you request me
to do so.

In conclusion, it may relieve some of my audience and readers
to know that all of the surgical operations to which I have alluded
in this lecture, and in the accompanying note, were conducted
under complete anaesthesia, and with all possible regard for the
comfort and well-being of the animals.

SUPPLEMENTARY NOTE BY PROFESSOR ROBERTSON.

In delivering the above lecture the lateness of the hour com-
pelled me, greatly to my regret, to omit the discussion of one of
the most interesting questions arising out of this field of investi-
gation. I refer to the question whether or not death is a really
necessary phenomenon—whether it is inevitably implied in growth,
or whether it is not something superadded upon growth—some-
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thing which is, comparatively speaking, accidental and pathologi-
cal. As I have been told that this omission may have disappointed
some of those who attended the lecture, I am taking the oppor-
tunity which has been afforded me of adding to the report of my
lecture a brief account of the present status of this inquiry which
may, in some measure, serve to supply the omission.

It was pointed out a number of years ago, by Weismann, that
certain forms of living matter are, apart from accidental death,
in the strictest sense immortal. Thus the organisms which con-
sist of a single cell, such as that lowest of all animal forms,
Amoeba, multiply by simple division into two or more parts.
Each of these parts becomes a new individual, but as each of these
new individuals contains some proportion of the substance, or,

what is probably more essential, the structure of the mother cell,

the life of the mother cell is, in the most literal sense, continued
in that of its offspring. Similarly the sex cells of the higher
animals, such as ourselves, are the direct descendants, by a
repetition of such simple divisions, of the sex cells of the previous
generation, whose life is therefore continued in them. We are, as
it were, the perishable and transitory conduits of a thin uncon-
scious stream of immortal life. Again, it is possible to propagate
a tumor, by transplantation, from generation to generation of

short-lived animals such as mice, so that the living material which
is contained in such tumors to-day is, in some proportion, that
which was contained in the tumor of a mouse who long ago died
of old age. It is therefore not an inherent impossibility that
living matter should be immortal, yet there is perhaps no element
of our experience of which we feel so certain as that the sequel
of maturity is death, and we are therefore led to inquire whether
the attainment of maturity on the part of such complex and
highly specialized living structures as ourselves may not involve,
as a necessary and integral consequence, their exhaustion and
death. While it would perhaps be too much to say that a clear
and unqualified answer to this question has yet resulted from our
inquiry, still the results which we have obtained are such as to
lend very decided support to the view that decay and death are
not the necessary complement of growth, but that they are the
result of pathological processes superadded upon the normal and
necessary phenomena of life.

I will endeavour briefly to describe one of the evidences upon
which we base this opinion. The effect of temperature upon
chemical reactions differs very strikingly from its effect upon the
majority of purely physical processes. While purely physical
phenomena, such as viscosity, diffusion, electrical conductivity,
etc., are comparatively slightly affected by a rise in temperature,
the velocity of a chemical reaction is very notably increased by a
similar agency, so that as a general rule the velocity of a
chemical reaction is doubled or more than doubled by a rise of 10
degrees Centigrade in the temperature. If, therefore, we are in

doubt whether the velocity of some given process is determined
by that of a chemical reaction or not we have only to impose
this test upon it, namely:—to measure the velocity in question
at two temperatures differing from one another by 10 degrees
Centigrade. If the velocity is doubled or more than doubled by
this rise in temperature we conclude that the underlying process
which determined this velocity, which "sets the pace," as it were,
is a chemical process. But we can do more than this ; we can
sort out different chemical reactions by observing the different
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^effects of temperature upon them. The influence of temperature
upon any one given chemicai reaction is alwavs the same, the
degree of acceleration which any one chemical reaction undergoes
when the temperature is raised 10 degrees is characteristic of,

and serves to identify, that reaction. Now the velocity of the
growth of a sea-urchin embyro or the division of a chemically,
or naturally, fertilized sea-urchin's egg is doubled by a rise of

10 degrees Centigrade in the temperature at which it occurs,

but the velocity with which a sea-urchin's egg dies, if its life is

not saved by fertilization, is multiplied no less than 500 times by
a similar rise in temperature. Unquestionably, therefore, the
processes which underlie growth are very essentially different from
those which underlie death.

Incidentally it may be pointed out that these results throw
an interesting light upon an apparently wholly unconnected
phenomenon. It has always been a matter of surprise to Arctic
and Antarctic explorers to observe the density of the population
of the intensely cold waters of these regions. The water swarms
with minute organisms belonging to the lower forms of life, in

fact they are usually far more abundant than they are in tem-
perate seas. The reason for this phenomenon is now clear.

Although these organisms develop more slowly in the cold waters,
their lives are so enormously prolonged as to far more than make
up for the delay in their development. To prevent a misappre-
hension from arising in the minds of those who may not be
familiar with biology, I may mention here that greater cold
need not be expected to prolong our lives, because we are
possessed of a physiological mechanism which maintains our
blood at a very nearly constant temperature, so that the processes
which occur within our tissues occur at the same temperature
whether the climate to which we are exposed is a warm climate
or a cold one. But the lowly organisms which so thickly inhabit
the Arctic and Antarctic seas are "cold-blooded" animals, that is,

their tissues are very nearly of the same temperature as their
surroundings.

We are thus led to conclude, as I have pointed out, that the
processes which underlie death are essentially different from those
which determine growth and the attainment of maturity. Since
they are so different it is at least possible that we may one day
be in a position to arrest the one, while leaving unaffected the
other, to prevent decay and death while maintaining the normal
processes of mature life. When we recall the astounding advance
in our knowledge and control of life which the last few years has
yielded, he would be a daring man indeed who would venture
to deny that we may yet, in the countless centuries of human
effort which lie unrevealed before us, remove from our world the
dread suspense and enter upon that supreme command of
Nature which is the command of our own fates.
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Hogg, H. R., Two New Nephilse
from South Australia, 59.

Howchin, W., Description of a New
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325

Lake Frome. Exhibits of birds from,
251.
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jaffaemis, 92, 98: veraoi, 91, 98.

MagelLania' flaveseens, 96.

Maiacologieal Section. Annual Re-
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Olivine from Mount Gambier, 67.

Oreocichla lunulata, 101.
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male of Caelema excava.a.
254.

Lecture on the Trap-door and
Hunting Spiders of South
Australia, 254.

Pyrene angasi, 137 ; atkinsoni, 140

;
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Fertilization of Animal Eggs, 310.
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Selway, W. H., Chairman's Ad-
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Section. 279.
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collina) injurious to cattle,

255.

Sequosa triangularis, larva of. 252.

Sphaeromidse from South Australian
Coast, 75.
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Rosetta Head moraine and erratics, viewed transversely from Encounter
Bay. The range in the distance consists of older rocks.
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Two examples of glaciated stones from the King's Point moraine.
About half natural size.
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Photo, by W. Howchin.

Two views of glacial till, ex in a road cutting west of Strathalbvn.

Hussey & Gillingham, Printers, Adelaide.





Vol. XXXIV., Plate XL.

Photo, by W. Hoiochin.

Upper figure.—An erratic of black quartz showing glacial polish, facets, and
striae. Obtained in situ in the quarry near the Square Waterhole, figured in

Plate xxxviii. Half natural size.

Lower figure.—Glaciated erratic of fine-grained schist, found in situ in road-
cutting of glacial till west of Strathalbyn. (See Plate xxxix.) The stone is

faceted at diverse angles and strongly scored with striae. Two-thirds natural size.

Hussey & Gillingham. Printers. Adelaide.
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Vol. XXXIV., Plate XL1IL

Photo, by W. Howcfiin.

Quarry in glacial sandstone, situated in the banks of the River Finniss

above the "railway bridge. The upper portions of the quarry-face show strongly-

curved bedding-planes, and the more compact stone develops similar evidence

of contemporary distortion when weathered. (See Plate xliv.)

Hussey & Gillingham, Printers, Adelaide.
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Photo, by W. Howchin. ~*

Two miscroscopic sections of the Finniss River sand-

stone, showing the sharp and angular forms of the grains.

The finer material is of the same kind, and has the features

of a glacial '"rock- flour.'' Magnified 18 diameters.

Hussey & Gillingham, Printers, Adelaide
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Linguatula DiNGOPiiiLA. Enlarged 6 diam.

Hussey & Gillingham, Printers. Adelaide.
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