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Crinoids from the Cretaceous Beds of Australia,
with Description of a New Species.

By Professor Walter Howchin, F.G.S.

[Read April 14, 1921.]

Plate I.

The Crinoidea are only sparingly represented in beds of

Cretaceous Age in Australia. Up to the present time there

has been only one species determined, and this only reported
from two localities, both of which are in Queensland. 0-) The
muddy character of the Cretaceous sea in this part of the
world appears to have been unfavourable for the development
of this class of organisms. It is now my privilege to submit
to the Society brief descriptions of three additional examples,
including a new species.

Pentacrinidae.

Genus Isocrinus, Von Meyer.

. Isocrinus australis (Moore).

PL i., figs. 1 and 2.

Pentacrinus australis, Moore, Quart. Journ. Geol. Soc, xxvi.,

1870, p. 243, pi. 17, fig. 3; pi. 18, fig. 1.

Pentacrinus australis, Eth. fil., Cat. Austr. Foss., 1878,
p. 105.

Pentacrinus australis, Eth. fil., Geol. and Pal. Q'land, etc.,

1892, p. 439, pi. 20, figs. 1-3.

Isocrinus australis, Eth. fil., Dept. of Mines, Q'land, Geol.
Sur. Bull., No. 13, 1901, p. 6, pi. 1, fig. 4; pi. 3, figs. 1-3.

(i) It is unfortunate that in each instance where the remains
have been described no colunmals have been present, which is a
distinct loss in the way of determination. Moore says, "In a
block from Wollumbilla a portion of a column, with 95 regular
joints, is present, of probably the same species" (loc. cit.). It is
to be regretted that these were not figured.



In 1869-70 Charles Moore described and figured a number
of fossils that had been collected in Queensland by the Rev.

W. B. Clarke, among which were two examples of crinoids

contained in calcareous nodules obtained at the Amby River,

Mitchell Downs, and which were named by Moore, Pentacrinus

australis. One of the specimens exhibited the base of the

pelvis with the lower portions of three arms and the basal

stumps of two others. The other specimen, from the same
locality, shows the interior of the pelvis with truncated

portions of several arms extending from it.

In 1892, Robert Etheridge
x

jun., in his "Geology and
Palaeontology of Queensland" (p. 439), reproduces Moore's

descriptions and plates, but no further examples had, at that

date, been found.

Subsequently, the late Mr. George Sweet, of Melbourne,
made a valuable collection of Cretaceous fossils in Queensland,
which was placed in the hands of Mr. Etheridge for determina-

tion, the publication of which forms Bulletin No. 13 of the

Geological Survey of Queensland. In Sweet's collection there

were two specimens of crinoids which were referred by
Etheridge to* Moore's species, P. australis, but subsequently,

following the lead of F. A. Bather (Nat. Science, xii., 1898,

p. 245) in his redefinition of the genus Pentacrinus, Etheridge
placed the Queensland specimens under Isocrinus, Von Mever.
The specimens, like those described by Moore, are much
crushed and imperfect. Etheridge concludes that Isocrinus

australis possessed five radials supporting as many rays or

arms, and these latter were each divided at a higher level

into two, and then, each of these divided arms was again

forked at least seven times, or fourteen times to each radial.

In no case has a radial arm, or brachium, been found com-
plete, but it is considered that the arms must have been, at

least, 8 in. in length.

I have now the pleasure of recording the occurrence of

two more examples of this species. The specimens were
received by the President (Sir Joseph Verco) from Mr. M.
W. Hackendorf , late of Stuart Range, and were obtained from
the precious opal deposits of that locality. The specimens
form pseudomorphs in precious opal, but are coated with a
thin superficial layer of a ferruginous kind which obscures
the opaline structure. As the specimens are more or less

covered by small circular-shaped lichens, they must have
formed surface stones on the outcrops. The two specimens
are of about equal size and character and consist of portions
of brachia, or arms, which have been broken off at the
radials near their basal connection, with the respective calices



or cups. The length of the larger example extends to only

H in., and the other is a trifle smaller. There are

the remains of five arms in each specimen, consisting of

the lower portions, and the longest fragment shows twelve

brachial plates, or ossicles. The arms are three-tenths of an
inch in diameter, uniserial, and nearly circular in transverse

section. There is no bifurcation present, as the arm-fragments
are too short to show forking. The several features of the

specimens from Stuart Range, so far as shown, are in all

respects similar to those of Isocrinus austral is, and I have
no doubt that they belong to that species.

Isocrinus parvus, n. sp.

PL i., fig. 3.

In 1909 Mr. A. S. Giles forwarded to the Adelaide
Museum a small piece of limestone, of Cretaceous Age, con-

taining crinoidal remains, and stated that the specimen had
been obtained from a locality 20 miles north of Macumba
Creek. The specimen was courteously placed in my hands
for examination. The fragmentary condition of the remains
did not offer much encouragement in the way of description,

so that the specimen has remained undescribed until the

present. The discovery of two additional examples of

Isocrinus australis, described above, made it desirable that,

in recording their occurrence, some notice should be taken,

at the same time, of the examples obtained near Macumba
Creek.

The crinoidal remains obtained from the last-named
locality are included in a piece of shelly limestone, of flattened

shape, 2J in. in diameter; the fossils, which are of a frag-

mentary character, are exposed on both the flat faces, as

well as the edges, of the stone. The remains are limited to

brachia and pinnules, affording only scanty data for specific

determination; but the rarity of fossils of this type in

the Cretaceous beds of Australia and its manifest distinction

from the hitherto only known Australian species of this age,

may be assigned as sufficient reasons for the present restricted

and imperfect diagnosis.

Def.—Stalk and cup unknown. Arms bifurcate equally
(isotomous) . Brachial plates, uniserial ; rectangular in vertical

figure and suboval in transverse outline; destitute of striae;

with ambulacral grove on ventral side; minutely perforated,
centrally. Pinnules numerous. Distinguished from /. aus-
tralis by its greatly inferior size.

As previously stated, the remains are restricted to

brachia and pinnules. These are represented by 21 frag-

ments, probably representing more than one individual,



especially as some of the fragments lie in reversed positions

to each other. The arm-fragments are imperfect at each
extremity, so that it is impossible to define the position which
they severally occupied in the crown. The largest example,
present, has a length of 2 in. The lower portion of this

fragment consists of five ossicles, each deeply niched at half

distance. An axial joint marks the beginning of bifurcation

(the only one seen on the slab), beyond which the brachial

ossicles are somewhat reduced in size, but are equal to each
other in the respective branches, and destitute of the
divisional niche seen in the plates below the point of bifurca-

tion. There are 28 brachials in one branch and 35 in the

other—neither are complete.

In the case of the lower limb (below bifurcation) the

ossicles measure one-tenth of an inch in diameter, but those

in the limbs above the axial joint gradually taper to a fourth
of the original size. This would lead us to infer that the

specimen shows the last fork in the arm and the respective

rays, thus formed, would be finials. All the arm-fragments
seen on the stone are closely pinnulated, and the latter extend
along the entire length of those exposed.

The specimen agrees with the genus Isocrinus in the
characteristic feature of its isotomous bifurcation, but is

distinguishable from Isocrinus australis by its relatively

small size. The type specimen has been placed m the National
Museum, Adelaide.

DESCRIPTION OF PLATE I.

(All objects of natural size.)

Figs 1 and 2. Isocrinus australis (Moore). Pseudomorphs in

precious opal. The light-coloured portions show the opaline
interior where the surface "skin" has been removed by abrasion.
The darker portions represent the ferruginous coating of the
specimens.

Fig. 3. Isocrinus parvus, n. sp. Brachia, probably finials,

showing pinnules and isotomous bifurcation.



ADDITIONS TO THE FLORA OF SOUTH AUSTRALIA.

NO. 19.

By J. M. Black.

[Read April 14, 1921.]

Plates II. to IV.

This paper deals principally with collections made in the

Far North by Mr. H. W. Andrew in July and August, 1920,

by Professor J. B. Cleland in country about 80 miles north

of Renmark and about 5 miles from the New South Wales
border in January, 1921, and by myself at various points on
the East-West Railway as far west as Ooldea at the end of

September, 1920.

Three new species, in the genera Salicornia, Oalandrinia,

and Calotis, are described and figured.

The reference to "districts" indicates a new record for

any of the botanical districts into which South Australia is

divided in Prof. Tate's Flora.

An asterisk indicates an alien species domiciled here.

Gramineae.

Eragrostis Dielsii, Pilg. Mount Gunson (Mrs. Beck-
with) ; Port Augusta West ; Gawler Ranges (Dist. W) . Stems
often prostrate.

E. laniflora, Benth. 80 miles north of Renmark (Dist.

W; J. B. Cleland).

Amphipogon strictus, R. Br. Murray scrub near Man-
num (Dist. M ; H. Griffith) ; 80 miles north of Renmark (Dist.

M; J. B. Cleland).

Cyperaceae.

Schoerms aphyllus, Boeck. Eighty miles north of Ren-
mark (J. B. Cleland). The spikelets examined contained
2 flowers, the lower one bisexual with 5-7 stamens, and the
upper one (enclosed in a small hyaline glume) male with 3-6

stamens.

JlJNCACEAE.

Juncus maritimus, Lamk., var. australiensis, Buch.
Bank of Torrens Lake, Adelaide. .

LlLIACEAE.
*Asparagus officinalis, L. "Common Asparagus." Ren-

mark; "growing wild along the irrigation channels" (J. B.



Cleland).—Europe. Recorded in Victoria by F. M. Reader
in the Journal of Pharmacy as long ago as 1887 as a garden
escape (Ewart, Weeds Vict., 72).

Casuarinaceae .

Gasuarina lepidophloia, F. v. M. Tarcoola ; Wynbring ;

Ooldea (Dist. W; J. M. B.). "Black Oak." Seventy miles

north of Renmark (J. B. Cleland). A tree 5-6 m. high, with
erect-spreading branches; cones smaller than in G. stricta,

and the valves (bracteoles) pubescent on the back ; bark rough,
dark brown and fissured, especially near the base; sheathing
teeth 9-12. I have seen in the Tate Herbarium a specimen
of the type, "from between the Darling and Bogan Rivers."

It has slender branchlets (1 mm. diam. when dry), minutely
hoary, and 9-10 ciliate teeth. Our specimens seem to agree
with the type except that the branchlets are sometimes a

little stouter (1J mm. diam., dry) and that the number of

teeth varies from 9 to 12.

LORANTHACEAE.

Loranthus miraculosus, Miq. Eighty miles north of

Renmark (flowering January on Myoporum platycarpum; J.

B. Cleland); Ooldea (flowering February; Mrs. D. Bates).

Umbel 2-4-rayed ; flowers all sessile; petals and style deep-red,

the former usually 5, sometimes 4 or 6, 15-20 mm. long (much
longer than in the description of the type) ; leaves always obtuse

and tapering towards the base, usually nerveless, when very

broad sub-3-nerved.

L. linophylhis, Fenzl. Eighty miles north of Renmark
(J. B. Cleland). Flowering in January on Acacia Burkittii.

Santalaceae.

Three species of Fusanws are found along the East-West
Railway as far west as Ooldea: F. acuminatum, R. Br., the
edible native peach or quandong, sometimes only a shrub 2-5 m.
in height, with a drooping scarlet fruit often 3 cm. in diameter
and a deeply pitted endocarp; F. persicarius, F. v. M., the

inedible quandong, with a mesocarp thinner and bitter to

the taste, and the endocarp nearly smooth; F. spicatus,

R. Br., the "fragrant sandalwood," with thick, usually obtuse

leaves, an inedible fruit which remains green, a smooth endo-
carp, and very fragrant flowers, which make their appearance
from May to July.

Chenopodiaceae .

Kochia triptera, Benth. Fl. Aust. v., 185 (1870). Tar-

coola (J. M. B.). Vertical wings 4-5. The more specimens



I see the more I feel convinced that K. decaptera, F. v. M.,

Frao-m. ix., 75 (1875), cannot be maintained even as a variety.

Most of our South Australian specimens have 4-5 vertical

wings on the fruit, but at Stuart Pass (Tate Herb.) and at

Broken Hill, N.S.W., specimens are found which have norm-

ally 3 wings, but occasionally 4 or even 2 wings; sometimes,

where there are apparently only 3 wings, abortive fourth or

fifth wings are present. Otner specimens from Broken Hill,

similar in all otiier respects to the above-mentioned, have 4

or 5 vertical wings. K. pentatropis , Tate, in Trans. Roy.

Soc. S. Austr., vii. 67 (1884), was later on united by its

author with A', decaptera.

K. triptera, var. erioclada, Benth. Between Mounts
Parry and Playfair (Tate Herb, as K . pentatropis): Dublin

(H. Griffith) ; Leigh Creek and Tarcoola (Dr. Cannon) ;

north of Murat Bay and Port Augusta West (J. M. B.).

K. villosa, LindL, var. tenuifolia, Benth. Eighty miles

north of Renmark (J. B. Cleland). Appears to be a rather

stiff, erect, almost glabrous shrub or under-shrub ; perianth-

tube hemispherical with 10 slender ribs.

K. pyramidata, Benth. Tarcoola (Dist. W; J. M. B.).

Bassia Tatei, F. v. M. Farina and Murnpeowie (Dist.

C; H. W. Andrew). The Tate Herbarium cantains the fol-

lowing specimens : the type collected in 1883 by Prof. Tate
near Lake Torrens, but not described by Mueller until 1890

;

Cootanoorinna (near Warrina, coll. M. Murray, without
date) ; Mount Lyndhurst (Max Koch, 1898, and described by
the collector as "a perennial plant with upright branches,

grey-tomentose")

.

B. sclerolaenoides, F. v. M. Beltana (H. W. Andrew).
Here the 5 spinelike appendages are wanting, and only the

5 herbaceous, bifid or sometimes trifid appendages are pre-

sent, so that the fruiting perianth resembles externallv those
of K. ciliata and coronata.

Threlkeldia inchoata, J. M. Black. Toclmorden Station,

Alberga River (H. W. Andrew).
Th. saUuginosa, F. v. M. Port Augusta West (Dist.

W; J. M. B.). It now seems to me preferable to place the
wingless species under Threlkeldia, and to retain Babbac/w.
for the winged species, according to Mueller's original defin-

ition of the genus (Rep. Babb. Exped. 21), instead of uniting
the gibbous-fruited and wing-fruited species under OHeo-
carpum.

Bhagodia Gaudichaudiana, Moq. Tarcoola (J. M. B.).
A fair-sized straggling shrub growing near the creek; leaves
soft, all hastate; flowers in a dense panicle; berry scarlet;
fruiting perianth 5 mm. diam. when closed over the fruit,



8

8 mm. across when spread open after the fruit has fallen;
testa black pitted.

Eh. BUlardieri, R. Br. Ooldea Soak, flowering and
fruiting in September (Dist. W; J. M. B.).

Atriplex Muelleri, Benth. Todmorden Station, Alberga
River (Dist. C; H. W. Andrew).

A. limbatum, Benth. At Port Augusta West I col-

lected a form in which the fruiting bracteoles are of the
normal length (10-12 mm.), but the broad spreading interior
lobes of the bracteoles are reduced to a short membrane
terminating at each end in 2 small erect horns much shorter
than the 2 erect toothed outer lobes or appendages. The
fruiting bracteoles resemble those of A . leptocarpum, and this
form emphasizes the close relationship which exists between
the two species.

A. crassipes, J. M. Black in Trans. Roy. Soc. S. Austr.,
xlii., 171, t. 16 (1918). This name must be reduced to a
synonym, as a comparison with specimens in the Tate Herb-
arium proves it to be the same as A. elachophyllum, F. v. M.,
Fragm. vii., 8 (1869). The type was collected by Mueller in

the "desert of Sturt Creek," N.T. My specimens came from
Marree (Hergott). Those in the Tate Herbarium are from Lake
Weatherstone (west of Lyndhurst Railway Station, 1883, R.
Tate), and Birksgate Range (1891, R. Helms).

Salicornia pachystachya, n. sp. (Tab. ii.) Fruti-

culus humilis, cauiibus primo suberectis denique prostrato-

radicantibus, ramis ascendentibus saepius oppositis, sterilibus

articulis 5-15 mm. longis 3-6 mm. crassis saepe rubellis, lobis

inconspicuis appressis, spicis 12-25 mm. longis, noriferis 4-6

mm. crassis viridibus, fructiferis 7-8 mm. crassis rubro-

brunneis, fertilibus articulis 4-10, floribus in singulis semi-

verticillis plerumque quinis, summis saepe ternis, inferioribus

rarissime septenis, omnibus bisexualibus diandris proterogynis,

perianthio primum succulento deinde duriusculo duobus lobis

latissimis et brevissimis vel paene rima simplici longitudinali

hiante, pericarpio hyalino, semine suborbiculari compresso
exalbuminoso circiter 1^ mm. diametro, testa chartacea

straminea margine papillosa faciebus rugulosa, endopleura et

embryone S. austrcdis. Floret ab Augusto ad Novembrem,
fructificat a Novembri ad Januarium.

South Australia. Near mouth of Patawalonga River
(Glenelg); Port Elliot (J. M. B.).

Victoria. Lake Tyrrell (per H. B. Williamson).

Western Australia, Near Perth (C. Andrews, Nos. 706,

707). I have not seen these specimens, but the Director of



the Kew Gardens states that they quite agree with samples

of S. pachystachya forwarded to that establishment.

Differs from S. australis, Banks et Sol., in its shorter and
thicker spikes, fewer fertile articles, stamens constantly 2 in

each flower, flowers usually 5 in the half-whorl, and in the

outer seed-coat, the hairs on the margin of which are straight,

obtuse, and so short that they can only be termed papillae.

It grows along with S. australis on the banks of the Pata-

walonga River, but usually further back from the brackish

tidal water. The flowering period is much earlier; in 1920
at Glenelg S. pachystachya had ripened almost all its seeds

before there was any sign of flowering on S. australis. As the

2 species were combined in my description of S. australis in

these Trans., xliii., 365 (1919), it will be well to enumerate
here the points of difference :

—
S. australis. S. pachystachya.

Spikes 15-60 mm. long; 4-5 Spikes 12-25 mm. long, when
mm. thick, diameter not in- ripe 7-8 mm. thick,

creased in fruiting.

Fertile articles 10-20. Fertile articles 4-10.

Flowers usually in 7's, often Flowers usually in 5's, often
in 5's or 3's in the upper in 3's in the upper articles,

articles, rarely in 9's in the very rarely in 7's in the lower
lower articles, and very rarely ones,

all in 5's.

Testa covered on the margin Testa papillose on the margin,
with long hooked hairs.

Flowers November - March ;
Flowers August - November

;

fruits April-May. fruits November-January.

Observations made at Glenelg show that S. pachystachya
is proterogynous. This does not agree with European experi-

ence of the genus, judging by the statement of Volkens in

Engl. u. Prantl, Nat Pnanzenfam. iii., la, 48 (1893). He
says: "Was die letztere (Dichogamie) angeht, so besteht

Proterandrie ganz sicher bei den Beteae und Salicomieae,

Proterogynie ebenso bei den Chenopodieae und Suaedeae."
In S. australis, on the other hand, the anthers protrude
before the styles in the truly bisexual flowers, but there seems
to be a tendency towards unisexualism, the upper flowers of

the spike having often sterile pistils, while the lower ones
have often sterile stamens, or perhaps in some cases none at

all. In both species the perianth opens by two lobes so short

and broad that the opening appears little more than a vertical

or longitudinal slit in the centre of the truncate summit.
S. quinqiieflora, Bunge. Through the kindness of the

Director of the Royal Botanic Gardens, Kew (Sir D. Prain)
I have received the original description of this species from
Ungern - Sternberg's monograph "Versuch einer System atik
der Salicornieen," p. 59 (1866). From this it appears to have
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been correctly identified as a synonym of S. australis, Banks
et Sol. Part of the description reads: "Maximallange der

Aehren 10J-20 mm.; Maximaldicke der Aehren 2J-3J mm.;
Samenharchen ziemlich lang, angedriickt, an der Spitze

zuruckgekriimmt oder-gerollt." It is true that the number
of flowers is given as 5, but short-spiked specimens of S.

australis occur sometimes in which all the flowers of the spike

are arranged in 5's. The specimens on which Bunge's species

were founded came from Port Adelaide (Blandowsky, F.

Mueller); Melbourne (Hillebrand) ; Port Jackson (Rieder).

Halocnemum australasicum, Moq. This species must,,

judging by the descriptions, have some affinity with
Arthrocnemum Lylei. Halocnemum is described as having

a "perianthium trijyartitum" (Bentham and Hooker), "peri-

gonium triphyllum" (Moquin), and the albuminous seed of

Arthrocnemum. A. Lylei differs in the perianth not tri-

partite but 3-lobed near the summit, more slender spikes, and
also- in the seed-coat. The type of H . australasicum was not
seen by Bentham and was only shortly described by Moquin.
By the courtesy of Prof. Lecomte, of the Paris Museum of

Natural History, the type has been re-examined, and the

following particulars, which may prove useful to botanists

who seek to rediscover this plant at King George Sound,
W.A., have been obtained: "epi floral long de 2J a 3J cm.,

large de 5 a 7 mm.; il est conique-cylindrique, obtus au
sommet; la graine ovale, oblongue, noire est aplatie, bordee
tout autour de tubercules coniques, allonges, blanchatres,

disposes sur 5 a 6 rangs; le milieu de la graine a de petites

epines noiratres."

Arthrocnemum halocnemoides, Nees, var. pergranula turn,

J. M. Black. Patawalonga Biver, Glenelg. Observations

made on the typical form at Ethelton, on the Port Adelaide
River, gd to prove that this species has proterandrous flowers.

Suaeda australis, (R. Br.) Moq. (S. maritima, Benth.
non Dumort.) Port Adelaide River and seacoast near Ade-
laide. Perennial, 50-80 cm. high; leaves light green; plano-

convex; flowers in distinct clusters and then 3-5 in each
axil, or in continuous clusters (a dense, leafy spike), with 4-9

flowers in the axil, often female only with abortive stamens;
fertile stamens exserted; flowers and branches usually becoming
purplish-red.

Phytolaccaceae .

Gyrostemon ramulosus, Desf. Ooldea Soak (J. M. B.).

A shrub 2-4 m. high, growing in sandy soil, with spreading
branches; bark corky and brittle; wood when dry extra-

ordinarily light in weight; locally known as ''Christmas Bush"
on account of its evergeen appearance.
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PORTULACACEAE

.

Calandrinia disperma, n. sp. (Tab. iii.) Herba

annua, caulibus diffusis usque metrum longis, foliis carnosis

clavatis subcompressis, radicalibus 1-4 cm. longis caulinis

brevioribus, racemis paucifloris paniculam formantibus,

pedicellis fructiferis deflexis demum sub calyce sursum curv-

atis et incrassatis, floribus parvis inconspicuis, petalis 4-5

sepala obtusa 1 mm. longa parum superantibus post antliesin

calyptram efficientibus, staminibus 4-5 basi in annulum coalitis

nee petalis ejusdem floris numero plerumque aequalibus nee

iis oppositis, styli ramis 3, ovulis 2, capsula conico-cylindrica

circiter 5 mm. longa sexcostata basi in modum tori columnae

subito ampliata apice velut per porum aperta alioqui non
dehiscente, seminibus 2 pyriformibus superpositis comparate

magnis (1J-2 mm. longis) nigris nitentibus basin versus

granulatis, radicula supera.

Flowering and fruiting in sandy ground at Ooldea in

September (J. M. B.). Nearest to C . corrigioloides , F. v. M.,

both in the long capsule and in the fewness of ovules and
seeds. Differs in the longer and stouter stems ; more numerous
stamens; fruiting pedicels much longer, spreading, curved

upwards and thickened under the calyx; capsule of firmer

consistence, not opening by valves, swollen at the base like

the torus of a column; and especially in the comparatively

large pear-shaped seeds, granular towards their base, sus-

pended from long funicles which rise from the base of the

capsule and are bent over in the upper part, somewhat after

the manner of those of the section Basigonia of Frankenia.
Following the shape of the seed, the embryo is not perfectly

annular and the superior (epitropous) radicle extends con-

siderably beyond the cotyledons. In all the flowers examined
I have found only 2 ovules, and normally both these ripen

into seeds.

C. polyandra, (Hook.) Benth. The common parakeelya
at Tarcoola and other places in the sandhill country as far

west as Ooldea appears to be this species and not C. balon-

nensis, Lindl. The styles (3, rarely 5) are quite free and
stigmatic in their whole length; stamens 40 to 50, in 2-3 rows
united in a ring towards the base; anthers from ovoid to

oblong; petals large, showy, red, 5, rarely 6; peduncles
swollen at base; pedicels reflexed in fruit; seeds minute (h mm.
diam.), copper-coloured, concentrically granular. A white-
flowered form grows at Ooldea Soak. Mueller at one time
expressed the opinion (Fragm. i., 177, ann. 1859) that C.

polyandra scarcely differs from C. balonnensis, but later, in

his 1st and 2nd Census, he kept them separate.
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. I have specimens from the River Finke, N.T. (S. A.
White), and there is a similar one from Chambers'
Pillar in the Tate Herbarium, with stouter stems than the

parakeelya of the East-West Railway and much larger seeds

(1 mm. diam.), dark-coloured and concentrically granular;

anthers narrow-oblong. These are the true C. balonnensis.

C. pleiopetala, F. v. M., although the number of petals

probably varies considerably, seems to be well distinguished

by its small amber-coloured smooth shining seeds, and I have
specimens with this character from Mount Gunson (Mrs. Beck-

with), and Koonowarra on Cooper Creek (S. A. White). From
C. calyptrata, Hook, f., which has also smooth shining seeds,

but larger and dark red, G. pleiopetala differs in its stouter,

probably perennial growth, much larger flowers, and numerous
stamens.

G. pusilla, Lindl., varies much in size but is a smaller

plant with smaller flowers than G. polyandra. The colour of

the petals varies from purple to pure white. The stamens
are usually 7-10, but in an Ooldea specimen I found them to

vary between 6 and 12. Mueller says (Fragm. x., 68) that

he has sometimes seen the flowers with 20 stamens. The
seeds are minute (J mm. diam.), copper-coloured or almost

black, and concentrically granular, but in spite of the

wrinkling of the surface they shine with a metallic lustre.

Cruciferae.

Blennodia curvipes, F. v. M. Murnpeowie (Dist. C; H.
W. Andrew). "Sweet-scented and plentiful locally."

Thlaspi cochlearinum, F. v. M. Murnpeowie (Dist. C;
H. W. Andrew).

Stenopetalum sphaerocarpum, F. v. M. Tarcoola

(J. M. B.). Growing in sand; stems lying prostrate in a

circle.

Lepidium leptopetalum, F. v. M. Eighty miles north
of Renmark (J. B. Cleland). The petals, longer than the

sepals, tapering into a point at the summit and twisted, at

least when dry, are practically those of the genus Steno-
petalum, with which this species forms a connecting link.

Crassulaceae.

Grassida colorata, (Nees) Ostenf. (Tillaea acuminata,
Reader). Port Augusta; growing with C. Sieberiana.

Leguminosae.

Leschenaultia divaricata, F. v. M. Redbanks, near
Murnpeowie. (Fruiting, August, 1920; H. W. Andrew).
The Tate Herbarium contains a flowering specimen from Anna
Creek, coll. M. Murray, April, 1885.
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Acacia ligulata, A. Cunn. Meteor bore, near Murn-
peowie; near Mount Lyndhurst Mine (H. W. Andrew).

A. Sowdeni, Maiden, in Journ. Roy. Soc, N.S. Wales,

liii., 180, t. 11 (1920). Park-lands of Port Augusta, near

the Roman Catholic Cathedral (flowering September;

J. M. B.). A handsome shrub 2-5 m. high, with abundance
of flowers and several stems, rough brown fissured bark and
drooping branches. The type was collected here by Mr. J.

H. Maiden during a visit to South Australia in January,
1907. Tarcoola (September; J. M. B.). I considered this to-

be a desert form of the same species, but Mr. Maiden, to

whom specimens were submitted, has doubts as to their identity

and thinks the Tarcoola plant may be A. Loderi, a Broken
Hill species which he has recently described. The phyllodes

are narrower than in most of the specimens collected at

Port Augusta, being usually 1^-2 mm. broad. The inflor-

escence and flowers are the same, but no pods have yet been
obtained. My field note at Tarcoola says: "Tree with large

butt, branching near base, 6-7 m. high, the upper branches
spreading and drooping; bark rough, whitish." It also grows
further west along the East-West Railway, and is locally

known as "myall."
A. Biirkittii, F. v. M. Eighty miles north of Ren-

mark (Dist. M; J. B. Cleland). This species is well known
in the Broken Hill district, N.S.W., but has not, as far as
I know, been hitherto recorded from any part of South Aus-
tralia except the typical locality near Lake Gilles, E.P.

A. tarculends, J. M. Black. Tarcoola (J. M. B.). Ta
the particulars already published, the following field note
may be added :—A dense glaucous shrub, 1-2 m. high, almost
globular in shape, the spreading stems rising from the base
of the plant, which is clothed with foliage down to the ground.
Growing near the old town of Tarcoola, beside the creek in

front of the Tarcoola Blocks Mine, and on the plain. Pods
not yet ripe (September 20), curved, 4-8 cm. long, about
1 cm. broad, flattish, thick on the margin, not constricted
between the seeds, covered by a close golden or reddish
tomentum. Seeds not fully developed but apparently oblique.

A . brachystachya, Benth. Wynbring. A neat, compact
shrub or tree, about 4 m. high, of grey appearance owing to-

the colour of the foliage; pods beginning to ripen in Sep-
tember, numerous, 3-5 cm. long, almost flat.

Zygophyllaceae .

Zygophyllum Howittii, F. v. M. Murnpeowie (flowering
August; H. W. Andrew). Mueller's types were in fruit and
he does not mention the number of stamens. In all my
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specimens I found them to be 6 only—3 opposite the 3 glands

at the. base of the 3-celled ovary and 3 alternate with the

glands. Thus in this species the number of stamens is twice

as many as the ovary-cells, and does not depend on the number
of sepals and petals, which is 4. The anthers are almost
globular, and the filaments are slightly dilated towards the

base but not winged. The glands are fleshy, ciliolate at
summit, quite distinct from each other, united very slightly

to the base of the ovary, and doubtless represent the disk.

The yellow petals scarcely exceed the sepals, both being about
2 mm. long. The ovules are 2 in 'each cell, suspended, with

a ventral rhaphe, and a superior micropyle. Tate in his

Flora, and Koch in the MS. note to his specimens in the Tate
Herbarium, state that the number of stamens is 8, but a

careful examination of the material—from Lake Torrens Plain
(Tate) and Mount Lyndhurst run (Koch)—proves the number
to be only 6. The same is true of Tate's specimens from
Crown Point, Finke River, N.T. The lower stem-leaves are

often entire.

Z. Billardieri, DC, var. ammophilum, J. M. Black.

Tarcoola. Petals white, shorter than sepals; stamens 8; fruits

small.

EUPHORBIACEAE.

Euphorbia australis, Boiss. Near Mount Bayley, about
5 miles north of Beltana (H. W. Andrew). This appears to

be a rare or at least localized species, and in this respect it

contrasts with the ubiquitous E. Drummondii.
Adriana (1) Hookeri, (F. v. M.) Muell. Arg. Ooldea

Soak, where it is known as "Water Bush," owing to the

belief that water may be struck below the soil where it grows
(J. M. B.). This seems to be a different species from A.
tomentosa, Gaudich., which was found by Capt. White in

January, 1917, at the Ooldea condensers—a shrub only 60 cm.

high, with broad leaves (3-5 cm. long by 2-3 cm. broad),

cordate at base, and often 3-lobed. The shrub at the Soak
is over 1 m. high, has oblong-lanceolate leaves 3-5 cm. long

and 1-2 cm. broad, not 3-lobed or cordate at base, but
coarsely crenate and narrowing abruptly into the petiole. The
styles are very shortly united at the base, but the leaves are

too large for typical A. Hookeri. In both plants the female
flowers are almost solitary. F. v. Mueller united A. Hookeri
with A. tomentosa. The specimens from Ooldea Soak agree

very closely with some in the Tate Herbarium collected by
R. Helms in the Victoria Desert, W.A., and placed under
A . tomentosa.

*Eremocarpus setigerus, Benth. Fields near Glenelg

(per E. H. Ising). A Californian weed, strongly scented and
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covered with bristly stellate hairs, not hitherto recorded.

Called "woolly white drought-weed" in California and (among

the Spanish-speakers) "verba del pescado," because the

Indians used to employ it to stupefy fish in small streams

(Jephson, Fl. West. Mid. Cal. 245).

Sapindaceae.

Dodonaea attenuata, A. Cunn. Yadnarie, E.P. (Dist.

L; per A. G. Edquist) ; Port Augusta; Ooldea Soak

(J. M. B.). Shrub 1-2 m. high, with rough brown bark.

Malvaceae.

Sida cryphiopetala, F. v. M. Near Oodnadatta (Miss

Staer). This appears to be the first record of this species for

South Australia proper. Tate only gives it for his Dist. F,

which is in the Northern Territory.

S. calyxhymenia, J. Gay. Tarcoola.

Hibiscus Farragei, F. v. M. Eighty miles north of Ren-
mark (Dist. M; J.' B. Cleland).

FRANKENIACEAE

.

Frankenia pulverulenta, L. Foreshore at Geelong, Vict.

(H. B. Williamson, 1908). This identification has been con-

firmed by Mr. E. Surgis, of the Paris Museum of Natural
History, who is engaged on a revision of the Frankenmceae.
He adds that it agrees in all points with the European plant

and with specimens brought to France by the Baudin Ex-
pedition of 1801 from the east coast of Australia, also with
two others collected by Max Koch in South Australia in

1899. Max Koch's researches were principally made near
Mount Lyndhurst (Flinders Range), so that the plant pro-

bably exists in that district. Having been discovered so early

in the history of Australia it seems not unlikely that this

Mediterranean species is also indigenous here. Among our
endemic species it stands nearest to F. pauciflora, DC, both
in the flowers, placentation, and number of ovules, but differs

altogether in the shape of the leaves, which are flat, obovate,
truncate, or almost emarginate, and covered below with very
short white hairs which gave the surface a mealy appearance.

F. fruticulosa, DC, collected at Murat Bay (Thevenard
Peninsula), has sometimes 3 placentas and 3 style-branches,

but in such cases I have only found 1 ovule to each placenta.

MyrtACEAE.
Melaleuca glomerata, F. v. M. Rep. Babb. Exped. 10

(1859).

M. hakeoides, F. v. M., ex Benth. Fl. Aust. iii., 151
(1866).
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These two species were afterwards united by Mueller in

his Census, but Bentham, in the Flora Australiensis, kept

them separate, and E. Cheel, in Ew. and Dav. Fl. N.T. 303

(1917), distinguishes them by the size of the leaves. It seems

to me that an examination of the flowers supports the specific

distinction. The flowers of M. glomerata were unknown when
Mueller's and Bentham's descriptions were written.

Leaves slender, 1-1 J mm. broad; staminal bundles 3-4

mm. long, filaments 3-5; claw f-1 mm. long, much shorter

than the petal. . . . M. hakeoides.

Leaves stouter, 2-2J mm. broad; staminal bundles 6 mm.
long, filaments usually 7, sometimes 6 or 8, claw 2 mm. long,

equalling or slightly exceeding the petal. . . . M. glomerata.

The localities for South Australia are as follow :

—
M. hakeoides. Aroona Range (R. Tate) ; Dalhousie

Springs, Moolooloo, Petermorra Springs (S. A. White);

Nuccaleena (E. H. Ising) ; Murnpeowie, Blanchewater Creek

(H. W. Andrew). The type came from "N.S. Wales. Mount
Goningberi, near Cooper Creek. Victorian Expedition."

(Benth. Fl. Aust, iii., 151.) The "Victorian Expedition"

is the name applied by Bentham to the Burke and Wills

Expedition of 1860-61, and "Mount Goningberi" is the Mount
Koonenberry of modern maps, situated near the route of the

unfortunate explorers and about 120 miles north-east of

Broken Hill. The collector was Dr. Hermann Beckler,

botanist and medical officer of the expedition. (*)

M . glomerata. Leigh Creek (R. Tate) ; Glen Ferdinand,

Musgrave Range (S. A. White) ; Mount Ilbillie, Everard
Range (S. A. White). Mueller gives the type localities as

Lake Gregory, Arcoona, Lake Campbell; collector, D. Her-
golt. The "Lake Gregory" of Babbage's Expedition is South
Lake Eyre, and not the Lake Gregory of modern maps. This

species has a white "paper-bark"; I have no record of the

bark of M. hakeoides.

Eucalyptus inter'text

a

, R. T. Baker. Mount Patawurta,
near Moolooloo (E. H. Ising). Maiden (Crit. Rev. Euc. iv.,

171, ann. 1919) has already recorded the occurrence of this

(i) Not to be confused with Dr. Ludwig Becker, "artist,
naturalist, and geological director" of the expedition, who died
at the Bulloo Camp, in Queensland, just beyond the border of
New South Wales, on April 30, 1861. Dr. Hermann Beckler was
also at this camp, in charge of the sick. He had, along with
Landells, tendered his resignation in September, 1860, but at
request of Burke '"he agreed to remain in charge of the stores
at Menindie until arrangements could he made to forward them
to Cooper Creek." He returned from Bulloo to Menindie with
Wright (the third officer) in May, 1861. Dr. L. Becker drew and
lithographed several of the plates for Mueller's ' 'Plants indigenous
to the Colony of Victoria" (1860-62).
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gum in South Australia at the following places : —Murray-

Desert; east of Hawker and Umberatana (Flinders Range);

Mount Ilbillie (Everard Range); Mount Watson (Birksgate

Range)

.

E. microtheca, F. v. M. Murnpeowie Creek (H. W.
Andrew). This is the most southerly record for South Aus-
tralia, although in New South Wales it has been collected

near the Barrier Range.
E. dumosa, A. Cunn. At Ooldea Soak a large "white

mallee," with fruits 6 mm. in diameter; at the 407-mile

Station (next to Ooldea) a small mallee 1J-2 m. high, with

fruits 8-9 mm. diameter. In both cases the points of the

valves are so much exserted that at the first glance the speci-

mens might be pronounced E. oleosa, but the buds, of ^gg-

in-egg-cup shape, with truncate ribbed opercula, oblong anthers

opening in longitudinal slits, and fruits not contracted at the

orifice determine the species. Also collected by Dr. deland
80 miles north of Renmark.

E. oleosa, F. v. M. Between Ooldea Railway Siding and
Ooldea Soak. "Water mallee," so called because the natives

obtain water from the roots; known to the natives themselves

as "nabbari" or "ngabbari," and further north it is called

"nabbara" or "abbara."
This is the form which Mr. J. H. Maiden described in

1911 (Journ. W.A. Nat. Hist. Soc. iii., 171) as var. glauca,

and in 1919 (Journ. Roy. Soc. N.S. Wales liii., 58) raised to

specific rank as E. transcontinentalis . He distinguishes it

as having glaucous leaves, "buds with elongated opercula

about twice as long as the calyx-tube, and which are some-
what constricted, particularly on drying." I have specimens
from Moolooloo and Leigh Creek (Flinders Range), Tooligie

and Donald Plain, E.P., the Musgrave Range, also from the
MacDonnell Range, N.T., all with whitish leaves and
acuminate opercula considerably longer than the tube, often

twice as long, but other specimens from Quorn southwards
to Maitland, Y.P., and Enfield, and eastward to the Murray
Scrub have similar flowers with long acuminate opercula, but
green leaves. My field note on the specimens from the Mur-
ray Scrub states: "leaves lanceolate, dark green on both
faces."

Thryptomene Whiteae, J. M. Black. Specimens col-

lected by me at Wynbring, East-West Railway, with more
mature and ribbed calyxes, prove that this name must be
reduced to a synonym of Th. Elliottii, F. v. M. I have been
allowed an opportunity of examining the type of Th. Elliottii,

which was collected by E. Giles between Ooldea and Char-
lotte Waters, and is now in the National Herbarium of

Victoria.
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Umbelliferae.

*Bifpleurum semicompositum, L. Murray Bridge (A. R.
Hilton).

SOLANACEAE.

Solanum chenopodinum, F. v. M. A specimen from
Murnpeowie (H. W. Andrew), just beginning to flower (July),

with short, sometimes branched extra-axillary racemes bear-

ing about 7 flowers, ovate-lanceolate leaves, sinuate towards
the base and hastate or even cordate, green and sprinkled

with stellate hairs above, lighter coloured and more densely

tomentose below, appears to be this species.

S. coactiliferum, J. M. Black. Wynbring, East-West
Railway (J. M. B.); 80 miles north of Renmark (E. B.

Cleland).

S. hystrix, R. Br. Ooldea (Mrs. D. Bates). Native name
"walga walga."

*S. rostratum, Dun. Murray Bridge (per J. F. Bailey).

Previously recorded from Bute.
Duboisia Hopwoodii, F. v. M. Renmark (Dist. M; E. C.

Black); 80 miles north of Renmark (J. B. Cleland).

Myoporaceae.

Eremophila Latrobei, F. v. M., var. Tietkensii, J. M.
Black. Ooldea (J. M. B.). Corolla deep pink.

E. maculata, F. v. M. Ooldea (J. M. B.). The corollas

are sometimes pure white.

Compositae.

Calotis ancyrocarpa, n. sp. (Tab. iv.) Herba glab-

rescens verisimiliter annua, caulibus erectis dichotome
ramosis, foliis caulinis linearibus vel anguste oblanceolatis

5-25 mm. longis integris vel breviter ac remote paucidentatis,

floribus radii- 25-30 albis, capitulis fructiferis globosis circiter

6 mm. diametro, achaeniis complanatis glabris, alis lateralibus

basi valde ampliatis sursum incurvatis (ancorae formam
simulantibus) breviter ciliatis, pappi aristis 12-20 retro-

barbellatis inter se inaequalibus sed universim achaenio fere

aequilongis.

Murteree, Strzelecki Creek (S. A. White, September,

1916). Recorded in these Trans, xli., 648, as a form of C.

multicaidis. Capt. White, in his field note, says: "Growing
in tufts on the flooded ground 4 or 5 inches high.'' Our two
specimens do not show the base of the plant, which differs

from C. multicaulis and C. porphyroglossa in the narrower
leaves and chiefly in the ripe achene, which is glabrous except

for the short ciliation of the wings ; the wings much broadened
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at the base and incurved upwards so as to each form a

deep sinus and present a hooked or anchor-like appearance.

In its foliage the new species bears a close resemblance to

C. pterosperma. The inset figures (4, 5, 6) show that in their

fruits these three last-named species stand much nearer to

one another than to C. ancyrocarpa. Bentham states that

C. porphyroglossa has a pappus of numerous barbed awns
but in my specimens from Alberga Creek I have only been
able to find 4-7 awns. For C. pterosperma Bentham gives

"8 to 10 very short awns"; in Robt. Brown's type (kindly

lent me by Mr. J. R. Tovey, officer in charge of the Victorian

National Herbarium), I found 4-6 awns \ mm. or less in

length.

C. multicaulis, (Turcz.) J. M. Black. Tarcoola (Dist.

W; J. M. B.). Leaves rather broader, shorter, and less

toothed than in the far-northern specimens, but the achenes

are the same and the ray is white.

G. erinacea, Steetz. Bentham (Fl. Aust. iii., 502) says:

"achenes with 3-5 awns." In very dry country such as our
North-West o<r Far North (Port Augusta, Nilpena, Ooldea,

Everard Range, and Finke River, N.T.), or even as far south
as Ardrossan, the number of awns is usually only 2, but the

achene is easily distinguished from that of G. cymbacantha,
because in the latter species the 2 awns are separate, strongly

barbed, and placed at right angles to the compressed tuber-

culate faces of the achene, while in C'. erinacea the 2 awns
are united in a cup at the base, are very slightly barbed, and
placed parallel to the compressed faces of the smooth achene.

In a Renmark specimen I have found some achenes with as

many as 8 awns, 2 of the normal broad awns being each
replaced by 3 smaller awns. Specimens in the Tate Herbarium
from Ideyaka have 8 or even 9 awns. The type (from Swan
River) had 4 awns: "aristis 4 subaequalibus achaenium
laevissimum aequantibus obverse aculeatis" (Steetz in PI.

Preiss. i., 424). Similar specimens with 4 or sometimes 3 awns
united in a cup at the base are from Renmark, Lake Peri-

gundi, and in the Tate Herbarium from the MacDonnell
Range, N.T., and the Barrow Range, W.A.

Leptorrhynchus tetrachaetus, (Schlecht.) combin. nov.
(L. pulchellus, F. v. M., in Linn, xxv., 500, ann. 1852;
Doratolepis tetrachaeta, Schlecht., in Linn, xx., 593, ann.

1847). Nov. var. penicillatus. Variat pappi setis 1-3 superne
plumoso-penicillatis, pedunculi squamis inferne herbaceis in

folia caulina transientibus.

Marree, Leigh Creek, Tarcoola (J. M. B.); Strzelecki

Creek (Tate Herb.). This appears to be a dry-country form
of the species. The pappus resembles closely that of Athrixia
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tenella. In some specimens both the few female- and the
numerous bisexual flowers have only 1 pappus bristle. In
outward appearance the variety can be distinguished from
the type only by the scales of the peduncle, which are not
wholly scarious, but herbaceous in the lower part, and thus
pass gradually into the stem-leaves.

Cratystylis conocephala, (F. v. M.) S. Moore. Eighty
miles north of Renmark (J. B. Cleland).

Cephalipterum Drummondii, A. Gray. (Plate ii.)

Tarcoola, Barton, Ooldea. A common plant along the East-

West Railway, covering considerable areas with its snow-white
flower heads. Diels and Pritzel (Fragm. phyt. Aust. occid.

615) divide this species as follows:—
1. Forma minor capite universo 1-1*5 cm. diam., pappo

exteriore deminuto.

2. Forma major (typica autoris) capite universo 2"5-5 cm.
diam., pappo exteriore conspicuo.

All the plants which I collected at the places above-

mentioned were of the smaller form, but the type appears

also to exist in our State, as I have specimens with the large

compressed heads gathered by B. S. Jobson in 1918 at some
station stated to be east of Ooldea. The difference in the

scale or outer pappus in the two forms is easily discernible.

In the type (fig. 1 of the plate) it is a small ovate ciliate

membranous unilateral extension of the border of the achene;

in the smaller form (fig. 2) it is very short, thick, fleshy, and
so inconspicuous that it is rather difficult to recognize. In
the innermost sterile flowers of both forms it is quite obsolete.

The scale is situated on the inner or posterior face of the

achene. The hairs of the outer achenes are of two kinds.

Those which occupy vertically the outer face of the achene
are seen under the microscope to be twisted spirally (figs. 1,

2, 3), but when moistened they often unroll from the base
and show that each apparently simple hair consists of two
hairs coiled round each other, loosely in the lower part and
tightly towards the summit. These are distinct in character

from the long intricate hairs which cover the inner face and
sides of the achene and which are furnished with hooked barbs
towards the end (figs. 1, 2, 4). The pappus proper, or inner

pappus, consists of 3-6 erect bristles rising inside the very
obtuse border which crowns the achene. These bristles are
almost plumose in the upper part and penicillate at the
summit. As the bristles fall off almost at a touch, even before

the achene is ripe, it is evident that they serve no purpose
except to protect the flower. The dispersal of the fruits is

probably effected by animals, as the long flexuose hairs of
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the acliene have small hooked branches near their extremities,

and the hairs on the outer face have the faculty of coiling.

Angianthus brachypappus, F. v. M. Ooldea, half-mile

west of the siding and on the edge of the Nullarbor Plain

(Dist. W; J. M. B.). My field note says: "Plant with

prostrate stems and short ascending branches; leaves rather

thick, compressed horizontally; compound heads conical,

yellowish, the vertical rows of partial heads usually twisted

spirally as flowering proceeds." In comparing this species

with A. tomentosus, Wendl., it should be noted that while

the latter has 2 conduplicate and 2 inner flat sessile

bracts to each partial head, A. brachypappus has 3 outer

bracts, subherbaceous and rigid in the lower half and placed

on the lower or outer side of the partial head, and 1 flat

sessile hyaline bract, after which come the 2 lateral con-

duplicate bracts and 2 inner clawed flat bracts, or 8 bracts

in all to each partial head. The anthers have no tails. This
species is recorded in Tate's Flora only for his S district, and
in these Trans, iv., 107 (1882), he gives the localities as

Kanyaka, Wonoka, and Edeowie, but there is no specimen
in the Tate Herbarium. In the Flora Australiensis the only
locality given for South Australia is "North-West interior,

MacDouall Stuart's Expedition." The name does not appear
in either of Mueller's lists of the plants collected on that
expedition, but the site was probably near the MacDonnell
Ranges, N.T. Mueller (Report Babbage's Expedition, 13)
gives for this species the locality of Stuart Creek; D. Her-
golt, collector. This creek is a little south-west of Lake Eyre
and in Tate's Dist. C.

Gnephosis shirrophora, Benth. Ooldea (Dist. W;
J. M. B.).

Helichrysum Lawrencella, F. v. M., var. Davenportii,
Benth. Specimens collected by me at Ooldea have ripe achenes
distinctly beaked and varying from pubescent to scabrous
with short stiff hairs, most of which wear off in time. The
pappus bristles of the outer fertile flowers are forked, some-
times twice, plumose from the base but merely barbellate
towards the summit; those of the inner sterile flowers are
similarly plumose and barbellate, but are not branched.

H. MeMorianum, J. M. Black. East-West Railway, 407-

mile Station, near Ooldea. The number of heads in the

cluster varies from 4 to 12.

Helipterum roseum, (Hook.) Benth., var. patens (Ewart),

combin. nov. Variat parvitate omnium partium plantae,

caulibus circiter 8 cm. longis, involucri bractearum intimarum
laminis albis tantum 4-5 mm. longis ovatis potius quam
lanceolatis.
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Ooldea, July, 1920 (Mrs. Daisy Bates). Very different

in appearance from the typical form, with long pink or white
rays, so frequently cultivated in gardens. There are two
similar specimens in the Tate Herbarium collected by R.
Helms in the Fraser Range, W.A., October 4, 1891, and
labelled "H. Troedelii, F. v. M., var. patens, A. J. Ewart."
In the Proc. Roy. Soe. Vict., xxii. (n.s.), part 1, 15 (1909),
where the varietal name is published, the localities given

are "Mount Lyndhurst, M. Koch, No. 1644, 1899; Fraser

Range, W.A., R. Helms, 1891." This plant differs from
H. Troedelii in its glabrous character, the shape of the

involucre and its radiating laminae, the greater number of

flowers in the head, the more numerous pappus bristles,

penicillate and golden at the summit and not united in a

tube. In all these respects it agrees with H. roseum. It is

probably the form of that species "capitulis parvis" men-
tioned by Diels and Pritzel (Fragm. phyt. Aust. occid. 628)
as having been collected on the Victoria Plains, W.A. They
also observe that H. roseum is very variable in size and
colour of flowers. The varietal name is not appropriate in

respect of H. roseum, but it must be retained under art. 48
of the Vienna rules.

H. Humboldtianum, (Gaudich.) DC. Ooldea (J. M. B.).

First record for South Australia of this species, of which
the type was gathered in Western Australia. It cannot be
the closely allied species H. Haigii, F. v. M., described from
specimens collected near Eucla, because our plant has

pubescent achenes and only the outer involucral bracts are

woolly. It is a handsome everlasting, the inner bracts having
small obtuse golden radiating laminae. The number of

flowers in the head is 12-14 and the pappus-bristles 14-15.

H. Tietkensii, F. v. M. Eighty miles north of Ren-
mark (J. B. Cleland). Flowers in head only 6-7; pappus-
bristles 18-20.

Senecio dryadeus, Sieb. The existence of this species in

South Australia seems to be only an assumption. Bentham
in the Flora Australiensis quotes in his list of localities

:

"South Australia. Loddon River, F. Mueller." This river

is of course in Victoria, and is situated more than 150 miles

east of our border, as the crow flies. Mueller, in his 1st

Census of Australian Plants (1882) gives S. australis, A.
Rich. (S. dryadeus, Sieb.), for South Australia. In his Key
to the system of Victorian plants (1887-8) he locates S.

dryadeus in his SW District, which extends as far west as

"the vicinity of the Glenelg River." There is no mention of

the species in any of Tate's lists of South Australian plants

until the year 1883, when in his "Additions to the Flora of
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South Australia" (Trans. Roy. Soc. S. Austr., vi., 113) S.

an fit rails, A. Rich., is located "near the Glenelg River,

F. v. M." Then in his Flora of Extra-tropical South Aus-
tralia S. dryadeus is quoted for the Mount Gambier District.

It is well known that Mueller was in the habit, when a plant

was found within 10 miles or so of the boundary of one State,

of transferring it to the flora of the adjoining State, on the

assumption that it would be found growing there also.

There is no mention of the plant either in Tate's own "list

of unrecorded plants in the south-east part of this colony"
(Trans. Roy. Soc. S. Austr., vi., 95-99, ann. 1883) or in

Eckert's list of plants growing in South Australia between
the Glenelg River and MacDonnell Bay (Proc. Aust. Ass.

Adv. Sc, v., 410, ann. 1893). There is no specimen in the

Tate Herbarium, nor have I seen one from any part of our
State. Until a specimen is actually found it would therefore

be safer to delete the species from the South Australian flora.

Podolepis capillaris, (Steetz) Diels. Tarcoola (J. M. B.).

Flowers pure white, the inner ones with 2 of the corolla

lobes more deeply cut than the other 3 ; the 5 arranged
digitately on one side of the staminal tube.

P. acuminata, R. Br. Gladstone (Dist. N; J. M. B.);

Pinnaroo (Dist. M; from local public school).

Waitzia acuminata, Steetz. (W. corymbosa, Benth.,

non Wendl.) This handsome golden everlasting is common
near Tarcoola and Ooldea. The laminae of all the involucral

bracts are reflexed when the head is in full flower, with

the exception of those of the innermost bracts, which are

very short and uncoloured. Diels and Pritzel point out
(Fragm. phyt. Aust. occid. 625, ann. 1904) that F. v. Mueller
stated in the Zeitschrift des allgemeinen osterreichischen

Apotheker-Vereins, vol. 50, p. 934 (1896), after examining
Wendland's type in the Steetz Herbarium, that W. corymbosa,
Wendl., is really the plant described by Bentham as W . nivea
and is quite distinct from W. acuminata, Steetz, with which
Bentham had confused it. Mueller thus confirms the correct-

ness of Steetz's arrangement in the Plantae Preissianae.

Maiden and Betche make the correction in their Census of

New South Wales plants, but attribute the discovery to

J. G. Luehmann.
*Aster subulatus, Michx. Recorded on insufficient

material as Erigeron canadensis, L., in these Trans., xxxv., 2

(1910), xliii., 354 (1919). When fuller material was obtained
it became evident that this identification was incorrect and
specimens were sent to Kew with the result mentioned above.
A North American plant with habitat from New Hampshire
to Florida. It seems to have established itself in South
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Australia, having been found at Renmark, Murray Bridge,

Pompoota, and quite recently within the City of Adelaide,

on wet ground along the north bank of the Torrens Lake,
near the University boatshed, where it often reaches a height

of nearly 2 m. The minute ligules of the corolla, which even
at the time of flowering are no longer than the pappus, give

it the appearance of an Erigeron, but the involucral bracts

are in 4-5 rows. Also established in Victoria and Queens-
land. Described in American floras as an annual, but often

survives at least two years here.

DESCRIPTION OF PLATES.

Plate II.

Salicomia pachystachya, n. sp. 1, stem and fruiting branches.
2, budding spike. 3, summit of flowering perianth. 4, vertical
section of perianth, showing pistil and 2 stamens. 5, fruiting
spike. 6, withered spikes, showing cavities after fruits have fallen.

7, seed. 8, transverse section of seed; t, testa; epl, endopleura;
rad, radicle ; cot, cotyledons.

Cephalipterum Drummondii, A. Gray. 1, outer flower (of

the large headed typical form ; drawn from a specimen collected
by A. Oldfield at Champion Bay, W.A., and lent to me by Mr.
Tovey, officer in charge of the Victorian National Herbarium)

;

sq, the scale, or "outer pappus." 2, a ripe achene, viewed from
above and showing the thickened, obsolescent scale (sq) of the
smaller form. 3, one of the "coiled hairs" (really 2 hairs coiled
spirally round each other). 4, one of the long, flexuose, barbed
hairs. 5, outer involucral bract. 6, inner spreading involucral
bract. The complete plant and all the other figures except No. 1

represent the small-headed form (forma minor of Diels and
Pritzel).

Plate III.

Caldndrinia disperma, n. sp. 1, a flowering and fruiting
branchlet. 2, calyx spread open. 3, corolla spread open. 4,

pistil. 5, ovary spread open. 6, vertical section of capsule. 7,

embryo and albumen within the membranous endopleura ; e,

embryo; alb, albumen. 8, embryo; rad, radicle; cot, cotyledons.

Plate IV.

Calotis ancyrocarpa, n. sp. 1, ray flower. 2, disk flower.

3, ripe achene. 4, 5, 6, ripe achenes of C. pterosperma, R. Br.,

C. multicaidis, (Turcz.) J. M. Black, and C. porphyroglossa,
F. v. M., respectively.
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Geological memoranda (Second Contribution).

By Professor Walter Howchin, F.G.S.

Subjects :

I. Miniature Serpuline " Atolls.

"

II. Pseudo-Cryptozoon Structure.

III. A Prehistoric Alluvial Fan of Exceptional Character

at the Mouth of the Glen Osmond Gorge.

IV. The Occurrence of Scoriaceous Boulders in the Ancient
Gravels of the River Torrens.

[Read May 12. 1921.]

Plates V. to VII.

I. Miniature Serpuline "Atolls."
PL v.

Professor L. V. Pirsson, in the Text Book of Geology by
Pirsson and Schuchert, has figured and briefly described

[loc. tit., Part I., p. 180, fig. 152] some small atoll-like

formations that occur on the coasts of the Bermudas. The
explanation given of the figure is as follows:

—"Serpuline

Atolls, Bermudas Islands. These structures, formed in

shallow waters, may be a, number of feet or yards in diameter
and are locally called 'boilers.'

"

Interesting examples of a similar kind occur on the
coast, at Encounter Bay, South Australia. The littoral zone,

at the locality mentioned, is very shallow and takes the form
of a marine platform which extends a considerable distance

seawards. This submerged shelf has been cut out by the
waves in the Permo-carboniferous glacial till, while large

erratics, washed out from the latter, are strewn along the
beach and occur abundantly in shallow water of the sea

margin.W The bay is largely land-locked, being sheltered

by the outlying islets of Granite Island, Seal Rock, and
Wright Island, as well as by the promonteries of Victor
Harbour, at the north-east angle, arid Rosetta Head, at the
south-west.

(l) Howchin, "The Glacial (Permo-Carb.) Moraines of Rosetta
Head and King Point," Roy. Soc. S. Anstr., vol. xxxiv. (1910), dIs.

vii. and viii.
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On account of this protected position the tidal currents

are very weak and are scarcely noticeable within the limits

of the bay, while the fluctuations of the sea are largely

controlled by the direction and force of the wind, the rise

and fall of the sea at any time being limited to a few inches.

These conditions are very favourable for the development of

a littoral fauna, among which Serpulae make a prominent
feature, forming a kind of miniature fringing reef, composed
chiefly of the calcareous tubes of these annelids, with a

tendency to assume circular outlines.

Professor Pirsson offers no explanation as to the reason

why the serpuline growths on the Bermudas coast take a

circular form of growth, but, so far as the Encounter Bay
examples are concerned, I think an explanation is possible.

The Permo-carboniferous till, which forms the cliffs and
marine platform at Encounter Bay, consists chiefly of an
argillaceous sand-rock that is easily acted upon by the sea,

and yet is sufficiently coherent to form a definite floor. It

extends inland throughout the Inman and Hindmarsh Valleys,

across the Bald Hills watershed to the shores of Gulf St.

Vincent, yielding, in many places, excellent sections. Within
the body of this argillo-arenaceous till, in many places, there

has been a segregation by some cementing agent that has
taken the form of a thin layer, or shell, having a spherical

outline. In weathering, this layer, being somewhat more
resistent to change than the rest of the stone, protects the

included portions, which thereby stand out in relief as

rounded objects. They can be seen in the cliffs of the River
Inman, nearly opposite the 8-mile post, and are known,
locally, as the "pots and boilers,' ' having the same popular
name as the serpuline forms in the Bermudas. They also

occur in the washouts, caused by small streams, in the sea

cliffs between Port Elliot and Victor Harbour, where they

were pointed out to me as "fossil pumpkins.'

'

There is scarcely an appreciable difference in the com-
position of the material contained within the spherical shell

as compared with the general matrix of the till. The nature
of the cementing material which gives rise to this thin

spherical crust was not critically examined, but it is probably

of a ferro-siliceous kind, such as is often developed in

concentric lines and as "iron balls" in argillaceous sediments.

So far as observed, the size of these so-called "boilers" varies

from about a foot to two feet in diameter.

There is little doubt that the serpulite rings that occur

in the shallow water of the coast at Encounter Bay take their

rise from this spherical structure which is developed in the
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local till beck. Inland, where these objects are seen in section

in the cliff faces, they exhibit a. ring in relief. At Encounter
Bay, the waves in cutting their way through the sandy till

have truncated these spherical bodies, and as the outer and
inner portions of the matrix are softer than the spherical crust,

the former are denuded, leaving the indurated investment

as a circle in relief.

This gives us the explanation desired. The hard and
raised circles give better holding-support to the Serpulae than

the softer ground around, the annelids become attached to

the stony circles, and from such a foundation build up their

colonies, the calcareous ring offering a certain likeness, in a
small way, to the coralline atolls, while the water, filling the

depressed centres, gives the similitude to the central lagoon
in such islands.

II. Pseudo-Cryptozoon Structure.

Bef. Howchin, "The Occurrence of the Genus Oryptozoon
in the (?) Cambrian of Australia," Trans. Roy. Soc. S. Austr.,
vol. xxxviii., 1914, pp. 1-10, pis. 1-5.

At the Ordinary Meeting of the Society, held on April 11,

1918, some rock specimens were exhibited by Mr. L. K.
Ward, Government Geologist, that had been collected by
Mr. Winton from the New Burra Mine.<2> The specimens

were obtained in limestone and contained certain wavy and
concentric structures that have, in some instances, a close

resemblance to those of the supposed fossil known as

Cryptozoon. I have recently visited the locality and now
offer a few remarks on the nature of the specimens and the
geological conditions under which they occur.

The journey was made down the Burra Creek which
takes its rise about a mile above Kooringa, but the proper
watershed is in the ranges to the north of the township. The
creek flows in a south-easterly direction and finds its outlet,

when heavy rains occur, in the River Murray, at the Nor'-
west Bend. The creek below Kooringa follows a moderately
straight course and is heavily charged with alluvial sedi-

ments. A course was followed down the creek for nine miles.

A series of whale-back limestone ridges follow the western
side of the creek, with the main ranges visible beyond. The
limestone belongs to the Brighton Series, while the eastern
side of the creek consists of the underlying Tapley Hill
banded slates. The strike of the beds is roughly parallel with
the Burra Creek. At about nine miles from Kooringa, the

(2) Trans. Roy. Soc. S. Austr., vol. xlii., 1918, p 297.

b2
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beds are thrown to a position transversely to the former
strike, causing the limestone to cross the creek, and it then
follows the top of the range on the eastern side, in a return

direction. The beds are, apparently, faulted and repeated

along the strike.

At the main angle of disturbance there is a great

intrusion of quartz dykes and veins, and the limestone, which
follows the eastern ridge, is extensively penetrated with a

dark-coloured chert. The chert sometimes occurs in bands
several inches in thickness, but, for the most part, in fine

laminae, and follows the grain of the limestone, producing
a finely-laminated cherty-calcareous rock.

In the north-western angle of Section 3 (Hundred of

Kooringa), the New East Burra Mine (late Utica) is situated.

The lode occurs in the limestone and carries copper sulphides

and carbonates thinly distributed through a gangue of calcite

and barytes. On the western side of these workings the

infiltration of silica, in the form of chert, follows the planes

of bedding in a fine lamination, which is locally much
contorted and is sometimes concentric in form, suggestive of

Cryptozoon structure. A careful examination of the ground,

however, leaves no room to doubt that this structure is of

inorganic origin. The effects of the siliceous infiltration can

be traced over a very wide area, from its occurrence in the

form of parallel and straight lines
;
gradually passing, first

into a wavy modification of these lines, and then, in places,

to a cyclical and concentric structure. These features occur

both along, and for many yards across, the strike.

In the case of Cryptozoon, the supposed organic struc-

ture is quite distinct from the matrix, while in the case

under review, the wavy structure is a feature of the rock-

mass as a whole and can be explained by a process of

metasomatism in which the limestone, along certain layers,

has become altered to chert. The immediate cause of such

a change can be explained as a consequence of the powerful

local strains to which the bedding has been subjected by
earth movements, and the introduction of silicated waters.

At the Burra the same limestone shows laminated and
imperfect concentric structures, but without the introduction

of silica and with a less resemblance to Cryptozoon. Cherty
inclusions are first noticed in the limestone, along the

strike, about a mile to the south-eastward of Kooringa. (See

Howchin, "Autoclastic, Intraformational, Enterolithic, and
Desiccation Breccias and Conglomerates," Roy. Soc. S. Austr.,

vol. xliv., pis. 17 and 18.)
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III. A Prehistoric Alluvial Fan of Exceptional
Character at the Mouth of the Glen Osmond Gorge.

Pis. vi. and vii.

The piedmonts on the western side of the Mount Lofty

Ranges are deeply incised by numerous short streams that

are in a juvenile stage of development. These streams are

mostly working on rather steep grades, and although the

gathering ground is limited they exert considerable hydraulic

force when in flood. The Adelaide Plains, which extend
from the foot-hills to the sea, have been built up by alluviation

brought down by these streams from the hills, and within a

few miles from the base of the hills this transported material

has a thickness of 400 ft. Numerous bores on the plains

show that the sediments vary from a fine unctuous clay to

gravel of moderate size. At the exits of the numerous
gullies alluvial fans spread out to a greater or less extent

and are extended seawards along the principal channels

formed by flood waters. These channels are very absorbent

and the greater number of the streams finally disappear on
the plains at a lower level.

The Glen Osmond Gorge, which opens on to the plains

at a distance of three and a half miles to the south-east of

Adelaide, has been cut through a compact quartzite, 100
ft. in thickness, with slaty rocks both above and below it.

The stream which is responsible for the excavation of the

gorge takes its rise on the scarp face of the foot-hills and is

one of the minor creeks that drain the western side of the!

ranges. It follows a line of faulting, with a downthrow on
its left bank, and is confined for some distance in a narrow
channel by the side of the main road. After skirting the
old Glen Osmond quarries near the foot of the hills, it

diverges from the road and follows its natural course
within banks from 15 ft. to 20 ft. in depth. It crosses the
"'Cross Roads" near Glen Osmond; passes through the
western portion of the public reserve (Ridge Park) ; crosses

the Fullarton Road on the north side of Fisher Street ; and
continues, confined by small culverts, through Unley, Good-
wood, and by a covered channel through the new Agricultural

Show Grounds at Keswick. It is dry during most of the

year and is simply a channel for flood waters after heavy
rains. The present size of the creek is out of all proportion
to the nature of the alluvial fan about to be described.

The ground has a gentle slope, in the direction of the

creek, from the mouth of the gorge to the Fullarton Road,
a distance of about a mile. Within a restricted breadth, the
land adjoining the creek is more or less strewn with angular
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stones, varying in 6ize from a few inches up to several feet

in diameter. Near Glen Osmond, large villa residences and
highly cultivated grounds have obscured the natural features,

but wherever the ground exists in its natural condition large

stones can be noted at the surface, usually strongly embedded
in the ground. The distribution of large stones follows, in

the main, the direction of the creek channel, sometimes best

developed on the one side and sometimes on the other. In
the Ridge Park, at Glen Osmond, on the western side of the
park, there is a conspicuous group of about thirty examples,
situated on the right bank of the creek, the largest stone

measuring 3 ft. 6 in. in length. They can be seen on a newly
laid out road, on the opposite side of the creek, and in

paddocks towards Fullarton.

The most important assemblage of these transported

blocks occurs on the eastern side of the Fullarton Road, a

little south of Fisher Street, fully a mile from their source.

They occur in great numbers, some of extraordinary size, on
the grounds of Mr. Thomas Baulderstone and adjoining

properties. The largest of these transported blocks measured
9 ft. 6 in. long by 3 ft. 6 in. broad, and 2 ft. 9 in. above
the ground. This stone probably weighs not less than
six tons. Near the above is a large tabular mass giving

the measurements 5 ft. 6 in. by 7 ft. embedded almost level

with the surface of the ground. Another measured 5 ft. long,

4 ft. 6 in. wide, and 1 ft. 9 in. out of the ground. Another,
irregular in shape, measured 4 ft. 10 in. long, by 3 ft. 5 in. at

greatest width, and 2 ft. 10 in. out of the ground. In one
part of Mr. Baulderstone's paddock there is a group of eight

quartzites, close together, each of which Mr. Baulderstone
calculated would weigh something like five tons, and there

are scores of quartzite. blocks that equal 2 ft. or more in

length. To relieve the ground of these obstructions to

cultivation a hundred, or more, have been dragged to the

side of the paddock and form a conspicuous line at the fence.

(See plate vii.) From the stones of this paddock Mr.
Baulderstone has built his house, outhouses, and enclosing

walls, which exhibit stones of unusual size used for such

purposes. When this ground was open for selection, no one
wanted it, as it was regarded as a quartzite outcrop, and
was actually offered for 6ale as a possible quarry. The
circumstances whidh gave rise to the distribution of such
a large number of angular blocks of stone are evidently

abnormal and require some geological explanation to account
for their presence. Under certain circumstances ice agency
might be credited with the transportation of such large stones,

but such a view is not supported by any collateral evidences.
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In reaching a conclusion the following facts have to be

considered :
—

(1) The deposit is not an alluvial fan in the ordinary

acceptation of the term. A normal fan is built up by a

succession of flood deposits of corresponding features aa to

strength of current and alluvial sediments, forming a suc-

cession of fine and coarse sediments; but the Glen Osmond
alluviation, now under description, was unique, there was
nothing like it before or since in the geological history of the

creek. The sections exposed in the banks of the creek exhibit

the normal red clay, with occasional beds of sand or fine

gravel, typical of the Adelaide Plains, and in no case do
large angular blocks of 6tone show in these sections. This is

confirmed by well sinkings in the neighbourhood. Mr.
Baulderstone sunk a well on the ground where the stones

occur in great numbers, the first 60 ft. was in bluish and
reddish clays followed by 10 ft. of sand and gravel; no large

stones were met with in sinking, nor was bed-rock reached.

A well on the adjoining property gave a like result.

(2) The stones consist of quartzites and slates, chiefly

the former, and can be definitely identified with beds of a

like character that outcrop in the Glen Osmond Gorge.

(3) All the large stones are angular in outline and of

indefinite shape, often partly broken on the bedding plane
as though wrenched from their bed by strong force.

(4) The stones lie in every possible position and are

confusedly mixed. Sometimes a large mass of slate is seen

wedged in between two quartzites.

(5) The trail can be traced back from the Fullarton
Road, following the general direction of the creek to the
mouth of the gorge. Near the Fullarton Road it is about six

chains wide.

The only explanation that can be given, consistently

with the evidence, is that of a torrential wash of extraordinary
force. To carry such a body of stone, including many rocks

of from three to six tons in weight, over a low gradient for

a mile, seems an almost impossible task for such a small
watercourse. The gathering ground is so limited, the rocks
are of the hardest kind, and the stream must have spread
out far beyond its ordinary banks. We must assume that a
cloud-burst, of local extent, but of exceptional intensity,

must have acted as the quarrying and transporting agent.

It is self-evident that no such storm has occurred in

our neighbourhood since its occupation by Europeans. Whilst
this occurrence must be regarded as geologically "recent," it
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must be referred to a time far anterior to all historical

records. The quartzites show a deeply weathered and incised

surface quite equal to the exposed outcrops seen in situ, and
are covered by lichens, and splitting by the action of the

weather. Further, the wash now occupies a slight rise in the

ground, the land sloping on either side, which would imply
that the interval has been sufficiently long to permit of a

lateral denudation that has brought the> original water level

above the surrounding ground.

Since the above was written I have received a letter from
Mr. Baulderstone, under date April 29, 1921, to the following

effect:
—

"1 am writing you these few lines to let you know
that my next door neighbour (Mr. Tonken) is having that

stony paddock, adjoining mine, grubbed of stone ready for

cultivation. His men are blasting all day and are smashing
up all the largest stone®, but enough can be seen to make a

very interesting exhibit to a geologist. They will probably
finish turning the stones up to-day, so if you could come
along, say to-day or to-morrow, you would be able to get a

full view of about half an acre of the up-turned stones."

I am glad that Mr. Baulderstone has a due appreciation

of the scientific interest which attaches to these remarkable
stones, so that whilst he has planted the area in which they
occur with trees, he takes pains that none of the larger

examples are disturbed.

[Note.—It has been suggested that the transport of these

large stones might be due to a land-slide in the gully which
dammed the water back and was followed by a break-away.
This might be taken as a plausible alternative in accounting
for their presence, but it has its difficulties. The rocks form-
ing the sides of the gully are solid and stable. To effectively

block the channel would require sufficient material not only
to cover the floor of the valley, but to make an embankment
on the opposite side. There is no evidence of such an occur-

I'ence as having taken place either as a slide on the face of

the cliffs, or remnants of the talus at lower levels.—W. H]

IV. The Occurrence of Scoriaceous Boulders in the
Ancient Gravels of the River Torrens.

Many years ago my attention was called to a clay pit

situated between Mile End and Hindmarsh on account of

some unusual features that had developed in working the pit.

The clay had been used for brickmaking for a number of

years and had been worked down to a floor 20 ft. below the

surface of the ground. At this depth the clay ceased and a
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bed of sand and gravel was met with which varied in

thickness from 4 ft. to 9 ft. On looking over the gravel I

discovered a boulder, about 5 in. in length, which had an
open vesicular structure, very similar to scoriaceous lava.

Its presence under such circumstances seemed unaccountable,

so the specimen was laid aside with the hope that at some
future time some evidence might be obtained that would
throw light on its true nature and origin.

My interest in the subject was revived when, in 1914,

Mr. F. R. Zietz placed in my hands a similar water-worn
stone which he and Mr. Ridgway had obtained from the

extensive gravel deposits at Findon, adjacent to the Grange
Road, about four and a half miles from Adelaide. Sub-
sequently, Mr. Ridgway, who takes much interest in these

gravels and their incidental contents, was successful in

obtaining several additional examples of a like kind, the
largest of which is a subglobular mass, rounded irregularly

by river attrition, and measures 32 in. round the longer

diameter and 25 in. round the lesser. In each instance the
contemporaneity of these vesicular stones with the rest of

the pebbles in the bed was evidenced by portions of the
adjacent sand and small stones having become cemented to

the exterior surface.

The first impression was that these scoriaceous-looking
stones were of volcanic origin, as in their general appearance
they can scarcely be distinguished from such vesicular lava
as occurs in volcanoes of the Mount Gambier and Mount
Schank type. The latter localities are, however, too distant
to give any probability of these stones having come from
such a source. It seemed equally improbable that extrusions
of lava existed in the hill regions that formed the hydro-
graphic basin of the River Torrens.

In pursuance of these enquiries it then became necessary
to make thin sections for examination by the microscope, and
also to submit the stones to chemical analysis. The microscope
showed that fusion had taken place and that the vesicular
structure arose from this cause, but whilst mineral glass was
present, there was an absence of any further evidence of
volcanic action of an incidental kind. There could also be
detected in the transparent section minute grains of quartz
(sand) which had not undergone fusion. Further, when the
largest fragment obtained is examined by the naked sight,
small pockets can be noted in the mass which are quite
distinct from the gas vesicles, and some of these contain
earthy matter which must be regarded as portions of the
original material which had not undergone fusion.



34

As the chemical composition of the scoriaceous material

was likely to afford some evidences that might be useful for

determination, a typical sample was placed in the hands of

Mr. W. T. Chapman, Analyst and Assayer at the Adelaide

School of Mines and Industries, who kindly undertook to

analyse the specimen.LLC oJiJ^UIXXJ.CJJ.. J-"V iVfij

Si02 .. 71-48

A12 3
.. 1217

Fe2 3 .. 1-73

FeO .. 332
MgO .. 202
CaO .. 312
Na2 .. 106
K2

•92

Water at 100° C. .. 145
Water over 100° C. .. 207
Ti02

•52

MnO present

99-86

A vesicular rock, such as those found in the Findon
gravels, if of volcanic origin, would probably represent an
extrusive lava of basic composition, such as are commonly
known as basalts, or allied forms. The chemical analysis,

however, as shown above, does not suggest such a relationship.

There is an excess of silica as compared with the basaltic

group, as well as a low proportion of the ferro-magnesian
elements, and also a low percentage of lime. This discordance

in chemical composition, as well as the very high probability

that there are no extrusive lavas in the country within

hundreds of miles of the place where the stones were found,
practically negatives the idea of their volcanic origin.

I venture to suggest that these scoriaceous stones have
had their origin in bush fires. Some large tree stumps have
been known to smoulder for weeks after a bush fire. A little

alkaline material in the soil would assist the fusion of mineral
substances, and the presence of organic matter in combustion,
under superincumbent pressure, might yield the gas necessary

for the formation of a vesicular structure. A termite's nest

in the soil at the base of a large tree, or within a hollow
stump, might be favourable for the formation of stones of

this kind.

Other Localities.—Specimens of a simliar kind have
turned up from other localities. Many years ago I received

a stone of an open and cindery structure sent down from
Central Australia, the sender being under the impression
that it was a meteorite. Mr. A. Canning, late school teacher
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at Paskeville, sent me a collection of stones for determination,

gathered from the locality, among which wa6 one of a similar

vesicular structure. Still more recently Mr. A. N. Mackenzie
sent down from Cooper Creek to the Adelaide Museum a

large mass of fused earth, half a square yard in extent,

which possessed the same characteristics as those obtained
from the Findon gravel pits, but it possesses a more open
texture and will float in water. The specimen was obtained
at Kopperamanna Lake, in the Cooper Creek region.

DESCRIPTION OF PLATES.

Plate V.

Photograph of a group of small ''atoll"-like circles formed by
Scrpulae, Encounter Bay, South Australia.

Plate VI.

View of a group of large transported stones, set in alluvium.
Mr. Baulderstone's paddock, near Fullarton Road, looking north.

Plate VII.

View of another group, in linear position, looking east.

Observe the numerous assemblage of somewhat smaller stones that
have been dragged to the boundary fence in middle distance. Mr.
Baulderstone's paddock, near Fullarton Road.

Note.—The photographs, now reproduced, were taken before
the planting of the ground as an orchard.
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The External Characters of Pouch embryos of
Marsupials.

NO. 2.- NOTORYCTES TYRHLORS.

By F. Wood Jones, D.Sc., F.Z.S.,

Professor of Anatomy in the University of Adelaide.

[Read June 9, 1921.]

For the specimen described here I am greatly indebted

to the authorities of the Perth Museum. Unfortunately no
details of its provenance are obtainable. In the Perth

":t. * ?:

<-:'. • - :'-,

Fig. 1.

Notoryctes typhlops.
Right lateral view of embryo of 10 mm.

Museum, Mr. Glauert informs me, there are three examples
of Notoryctes. All are females. Two belong to the recently

described Western Australian form N. caurinus (Thos.), whilst
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the third is the typical JY. typhlops (Stirling), from Central

Australia. It appears certain that the embryo could not

have belonged to either of the Western Australian specimens,

but beyond that it seems impossible to determine its origin.

The state of preservation of the specimen is not very

good, and subsequent microscopical work would not appear

to hold out very great promise, but considering the great

rarity of embryos of Notaryctes it is well to place on record

the external characters of even a single embryo, and one,

moreover, which lacks a history.

The embryo measures 10 mm. from the vertex to the

most distal point of the flexed caudal extremity.

•;'.''• ' '.''
•-•'rSM-
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Fig. 2.

Notoryctes typhlops.
Front view of the head to show the

features of the rhinarium.

The head is but little flexed on the trunk, but the caudal

extremity is flexed in the pelvic, and, again, in the sacral

region, so that the tip of the tail is brought beneath the chin.

No trace of hair can be detected, nor are there any skin

elevations or sensory papillae present. The eye is well marked
as a conspicuous patch of black pigment which shows clearly

beneath the covering epitrichium ; no trace of eyelids or

accessory structures are visible.

The external auditory meatus is situated somewhat far

back, behind and below the eye spot; it is surrounded by a
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definite raised margin which obviously represents the aborted

structures involved in the formation of the pinna.

The rhinarium consists of a blunt and pie-like snout at

the extremity of which are two rounded narial apertures.

The nostrils are situated somewhat wide apart, and their

circular orifices open immediately forwards. The narial mar-

gins are complete, there being no lateral incisura. The
thickening and slight prominence of the dorsal surface of the

Fig. 4.

Notoryctes typhlops.

Plantar aspect of
left pes.

Fig. 3.

Notoryctes typhlops.

Palmar aspect of left manus.

rhinarium is doubtless the commencing formation of the rhinal

shield of the adult.

The> mouth is elongated and slit-like. The margins of

the lips are separated over a considerable portion of their

length. There are in the specimen in its present condition

no evidences of the adaptation of the mouth to a nipple. The
limbs are short and stout, the free portion of the fore limb
being considerably longer than the corresponding portion of

the hind limb.

The manus and pes are of peculiar interest.

In the manus the enormous, and early, specialization of

digits 3 and 4 is remarkable. It is to be noted that, although
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the digital specialization has proceeded so far, the manus has

not undergone the adult folding which makes the determin-

ation of the different elements a matter of some little diffi-

culty. It is well known that in his original communication
(1891) Sir Edward Stirling designated the specialized digits

as 4th and 5th, and assumed that the small digits were the

1st, 2nd, and 3rd. In the extended description published in

the same year this error was noted and corrected, and correct

figures were published. Despite this, Lucas and Le Souef

(1909) speak of "the edge of the large triangular nail of the

fifth digit" being used for digging.

v.-.' :'::-Ti(.

Fig. 5.

Notoryctes typhlops.

Left lateral view of the caudal region.

In the embryo the 1st, 2nd, and 5th digits of the manus
are represented by mere tubercles. It is a very remarkable
thing that the manus should attain one of its greatest

peculiarities by what is essentially an opposition of the 1st

and 2nd digits to the 3rd, 4th, and 5th, such as exists, for

instance, in Phascolarctos.

The pes is short and spade-like, the digits ranged in very
primitive fashion, save that the 2nd is very slightly in

advance of the 3rd.

The tail, so far, presents none of its adult peculiarities.

The external genitalia reveal to external examination only
a raised cloacal margin from which protrudes a genital

tubercle. No trace of a pouch rudiment, nor of an umbilical

site are visible externally.
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Notes on Some Western Australian Chitons
(polyplacophora), with additions to the fauna
and the Description of a New Species of
RHYSSOPL.AX.

By Edwin Ashby, F.L.S., M.B.O.U.

[Read May 12, 1921.]

Plate VIII.

Visiting Western Australia in connection with the Con-
gress of the Royal Australian Ornithologists' Union, in

October, 1920, I determined to take the opportunity of visit-

ing Ellensbrook, in the south-west corner of that State, during
the series of low tides at the end of the month.

Dr. W. G. Torr had done some excellent collecting at

that locality at the end of December, 1910, obtaining single

examples of two striking and new forms which he described

under the names of Ischnochiton verconis and Tonicia

huUianus. It was in the hope of refmding these, and possibly

adding further species to the fauna of the State, that we
arranged this visit. Unfortunately a heavy westerly gale was
blowing during the two days spent at Yallingup, and still

heavier seas were coming in during the three days spent at

Ellensbrook, entirely precluding any effective work being done
at the latter locality.

The work of the two days spent at Yallingup was carried

out under great difficulties, and while the number of speci-

mens taken was in consequence very limited, several forms of

exceptional interest were secured, and amongst them the

second known specimen of Dr. Torr's Tonicia huUianus. The
rocks are granitic and suited to the habits of chitons.

My warmest thanks are also due to my colleague, Mr.
R. Wilson, of Eden Hills, but for whose able assistance the

results would have been much poorer. My stay in that

State was prolonged till the next series of low tides, and
Geraldton, 306 miles, by rail, north of Perth, and Dongarra,
40 miles to the south of that place, were both visited and
the reefs examined for chitons. Unfortunately the rocks in

both localities are composed of solid limestone reefs, with

rough surfaces, unsuited to the habits of this group of mol-

lusca, consequently very few species were secured, but amongst
them, fortunately, were two specimens of a new Rhyssovlax
which I propose to name B. Geraldtonensis, after the locality

where it was found.
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As a result of the total collecting several species are

added to the Western Australian fauna, the range of others

greatly extended, and several outstanding problems solved.

Altogether nineteen species were collected.

My acknowledgments are due to Dr. Torr for the oppor-

tunity of examining his types and the data attached thereto,

and to Mr. L. Glauert, of the Western Australian Museum,
for the loan of the type of Litcilina delecta, Thiele, and
other specimens.

Callochiton platessa, Gld.—One small specimen was
secured at Yallingup. I have collected this shell in New
South Wales, and from there to Western Australia, including

Tasmania, and also have specimens from New Zealand, so

probably it has the widest range of any of our chitons. The
specimen under consideration was adhering to a rock covered

with pink calcareous algae; evidently a case of colour pro-

tection.

Stenochiton posidonialis, Ashby.—•One specimen was
taken at Dongarra, living on a stronger form of Posidonia
than is met with in South Australia. It grew in a fairly

sheltered situation inside the reef. The first record of the

occurrence of this and the following species in the waters of

the Western State is contained in my paper (Jour, and Proc.

Roy. Soc, W. Austr., vol. vi., 1920). The present discovery

extends its range for nearly 300 miles northwards.

Stenochiton cymodocealis, Ashby.—One specimen was
taken on a very fine form of Gymodocea, growing in a shel-

tered situation close to the harbour at Geraldton, thus

extending its range for more than 300 miles northwards.

Ischnochiton torri, Ire. and May.—One taken at Yal-
lingup; Torr also recorded it from the same locality.

Ischnochiton virgatus, Reeve.—I found this charming
little Ischnochiton fairly numerous at Ellensbrook; this is

the first published record of its occurrence on the west coast

of this State.

Ischnochiton (Haploylax) resplendens, Bed. and Mat.

—

A nice series of this handsome chiton was obtained on the

smooth granitic rocks at Yallingup. Although all were darker
in coloup than is typical they show the same minute sculpture
and highly ornamental markings, consisting of blue spots

and varied streaking, that is characteristic of the South
Australian shell. They are evidently a larger race, measuring
up to 30 x 17 mm.

Ischnochiton (Heterozona) cariosus, Pils.—I found it

numerous on the granite rocks at Ellensbrook and Yallingup,
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and also collected it on the limestone rocks at Rottnest, Don-
gara, and Geraldton. Heretofore it has not been recorded

further north than Rottnest Island. The northern specimens

are much lighter in colour than those from Yallingup, the

ground-colour of both being pale "Ochraoeous-Buff" (Ridg-

way's Colour Standards, pi. xv.), slightly necked with darker

streaks. The more southern shells are much more exten-

sively thus flecked, which gives them a greyish look. The
reddish form so common in South Australian waters is quite

absent. The girdle is banded in a varying degree. The
sculpture differs slightly from the eastern shells, the longi-

tudinal ribbing of the pleural area is less regular, and the

nodules of the lateral area are coarser and suggest often two
nodulose, radiating ribs. Should it be desired to distinguish

this western variety, I suggest that it be known as var.

occidentalis .

Caliistochiton meHdionalis, Ashby.—This shell was fairly

numerous at Yallingup. It was taken by Torr, in 1910, at

the same spot, and recorded by him under the name of C.

antiquus, Reeve (Trans. Roy. Soe. S. Austr., xxxv., 1911,

p, 98).

Plaxiphora albida, Blain.—I collected these on limestone

rocks both at Cottesloe and Dongarra, in positions exposed to

the full force of the waves. Dr. Thiele (Faun. Sudwest
Austr., III., 1911, p. 402) records the same shell from Cottesloe

under the name of P. albida, and I saw in the Western Aus-
tralian Museum a specimen from that locality so' labelled by
Dr. Thiele. This form is not the heavily wrinkled one that

used to be known by Australian collectors as P. petholata,

Sow., but in most cases it corresponds with the non-wrinkled
shell we used to recognize as P. glauca, Quoy and Gaim.

Dr. Torr (in loc. cit., p. 99) identifies this shell as P.
costata, Blain., and writes as follows:

—"Mr. Iredale says,

'Blainville's costatus is easily recognizable as the species I

have noted as glauca, Q. et G.' He agrees with Dr. Thiele,

in his Revision des Systems der Chitonen, in placing P.
petholata, Sow., as albida of Blainville, and P. glauca,

Q. et G., as costatus, Blain."

Up to the present I have with some misgivings been
following the course adopted by Dr. Torr. I now* have a

translation of Dr. Thiele 's work before me. In it he savs,

referring to Blainville's type of Chiton costatus, which he
had before him, that it is "probably the one named Plaxiphora
petholata by Sowerby (1840); as Blainville's names were pub-
lished in 1825, P. costata is certainly older." He then

describes the sculpture as follows:
—"The central areas have
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at botli sides a radial rib above which more or less vertical

zio--zasr striae are visible." He adds that Blainville's shell

"is said to have come from King George Sound." He goes

on to give the result of his examination of the type of Chiton

alhidus, Blain., "which originated from King Island, south

of Australia." His reference to the sculpture is as follows:—
"A definite radial rib is not in evidence, only a blunt ridge,

having at one place, in the front, a few zig-zag indentations,"

and adds, "I was unable to examine the original of Plaxi-

phora glauca, Quoy and Gaim., from Tasmania; according

to the drawings it would be possible to class it with the last-

named species, though the colour is somewhat different."

Without going into the question as to how the mistake

occurred, it is quite evident that the words quoted from Dr.

Torr's paper transpose Dr. Thiele's statement, and the shell

that has been referred £o by Torr and quoted by Hedley (in

Jour. Roy. Soc. W. Austr., vol. i., 1914-15, p. 23) as P.

costata, Blain., must in future be designated P. albida,

Blain.

The shells collected by myself at Cottesloe and Dongarra
vary considerably; all but one show a single diagonal rib

and some are quite free from wrinkling or notching, but
others show a slight wrinkling, and one, if held in a certain

light, shows distinct raising of the posterior margin of the

central valves, suggesting a second diagonal rib so common
in the strongly sculptured specimens of P. petholata, Sow.,
which equals P. costata, Blain.

The limit of the present paper prevents the discussion

being carried further. Either we have been confusing three

species and one sub-species under the name of P. petholata,

Sow., and P. glauca, Quoy and Gaim., or these three forms
are referable to one very variable species and possibly one sub-
species, viz., P. conspersa, Ad. and Ang.

Kopionella matthewsi, Ire.—Three specimens of this in-

teresting shell were found at Yallingup. All show similar

^oar-headed spicules" to the South Australian form which
was fully described in my paper (Trans. Roy. Soc. S. Austr.,
vol. xliii., 1919), and a like slight cleft in the girdle behind
the tail valve.

The writer has now found members of this genus from
eastern Tasmania to the west coast of Western Australia,
and in every specimen the strange "oar-headed spicules" are
present. All specimens I have collected, even when separated
by more than a thousand miles, are invariably furnished with
these spicules.
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No. 1 specimen, measuring 9x6 mm., is similar in

method of sculpture to the shells from Marino, in South Aus-
tralia, and shows the coarsely pustulose radial ribs in the

lateral areas, which is so marked a feature in that form.

The tail valve, although thickened at its posterior mar-
gin, is not as distinctly upturned.

Nos. 2 and 3 are quite distinct in sculpture; they

measure, respectively, 14x9 and 13'5 x 6 mm. The last-

named, it will be seen, is long and narrow; quite an unusual
form for members of this genus.

The lateral areas in these two are almost smooth, with
the exception of the second valve, which in specimen No. 2

gives some evidence of diagonal ribs; in No. 3 a few large

nodules are present.

These two specimens suggested affinities with Torr's

Plaxiphora hedleyi, and so I took the earliest opportunity of

visiting the Doctor, who, with his usual kindness, allowed me
to make careful examination of his types. I find that the

shells I have called 2 and 3 are undoubtedly his species,

designated under the name Plaxiphora hedleyi (Trans. Roy.
Soc. S. Austr., vol. xxxv., 1911, p. 103). I also find that

Dr. Torr's Plaxiphora zebra, described in the same paper

(p. 106) from a single median valve, is similar in sculpture

to my specimen No. 1, and corresponds with the South Aus-
tralian shell known as K. matthewsi, Ire. Prior to 1910
Australian collectors used to refer to this shell as Plaxiphora
cqnspersa, Ad. and Ang. In June of that year Iredale

described it under the name of P. matthewsi.

Seeing that Dr. Torr's paper was read in October, 1911,

his P. zebra becomes a synonym of Iredale's shell. Although
it is possible that there is only one very variable species in

the waters of South Australia and Western Australia, which
the finding of these three shells, above described, in the same
hole at the same time, rather supports, I prefer for the present

to retain Torr's name as hedleyi, as a sub-species of Kopionella

matthewsi, Ire., and represented by the forms I have herein

described as Nos. 2 and 3, with almost smooth lateral areas.

The delicate and remarkable "oar-head spicules," which sug-

gested to me the name of the genus, were no doubt removed
from Torr's specimen in rough handling in the cleaning.

The tail valve, as shown in Torr's fig. 2e, is a little mis-

leading, the part of that valve behind the mucro is really

the thickened edge of the upturned portion; neither is the

slight indentation of the girdle behind the mucro indicated

in his fig. 2a.
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Acanthochiton kimberi, Torr.—I am glad to be able to

add this somewhat rare Acanthochiton to the fauna of Wes-
tern Australia. Two specimens in an excellent state of pre-

servation were secured at Yallingup; they show none of the

erosion which so often mars the shells of this species. The
nearest locality from which this species has heretofore been
taken is St. Francis Island, in South Australia, so that the

extension of its range to the west coast of Western Australia

is very interesting.

Acanthochiton (Notoplax) sub-viridis, Torr.—This inter-

esting shell was described by Torr (loc. cit.) from specimens
taken by himself at Albany, on the south coast. We have
now taken it on the west coast, at Yallingup ; the onlv pre-

vious specimens known were those taken by Torr at Albany.

Rhyssoplax torrianus, Hed. and Hull.—A nice series

were taken at Yallingup, where Dr. Torr also took it in 1910.

Onithochiton scholvieni, Thiele.—This large Onithochiton

was common on the face of the exposed reef at Dongarra,
making it difficult to get with the surf breaking over them;
it adhered very tightly to the hollows in the fretted limestone

reef. I believe it has not before been recorded further north

than the neighbourhood of Perth.

Liolophura georgiana, Quoy and Gaim.—This species was
very common on the rocks that were fully exposed at low

tide at Ellensbrook, Yallingup, Cottesloe, and Dongafra. The
larger specimens were always more or less eroded. Small

specimens, on the other hand, are beautifully sculptured.

On examining Torr's type of Plaxiphora pustulosa,

described from one median valve only (loc. cit., p. 107), the

presence of "eyes" in the lateral areas was at once apparent,

and suggested its true nature. On comparing it with a well-

preserved example of similar age of L. georgiana, its identity

with it was evident; Torr's example is probably valve No. 5

of that species.

Had Dr. Torr seen the whole shell the mistake, of course,

would never have occurred. The accident is not without its

compensating features, for I believe no recent first-class figure

exists of this shell, so Torr's excellent drawing of the median

valve (loc. cit., pi. xxv., fig. 7) under the name Plaxiphora

pustulosa will always be of use to collectors.

Crytoplax striatus, Lamark.—One specimen only from

the east side of Rottnest Island. The only other record of

this common eastern species is that given by Dr. Torr, who
took it at Hopetoun and Yallingup.
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Crypto'plax hartmeyeri, Thiele.—One specimen taken at
Yallingup and measuring 12 mm. long was quite new to me.
It does not fully agree with Dr. Thiele's figure accompanying
his description of the foregoing species (Faun. Sudwest Austr.,
III., 1911, p. 405, pi. 6, f. 11-17, Shark Bay). The sculpture
is more bead-like and the spicules on the girdle are widely
spaced and short and thick, quite different from the thickly-
set, hair-like spicules of G. gunni, Reeve, or the massed, coarse,
curved spicules of G. striatus, Lamark. As Dr. Thiele's
specimen was fully three times the size, the bead-like character
may have been somewhat impaired. The examination of

more material may alter this determination, but, for the pre-
sent, I propose to refer the species under review to Dr. Thiele's
species.

Tonicia hulliana, Torr.—This very distinct species has
heretofore only been represented by the type specimen, a well-

preserved adult shell, collected by Dr. Torr, at Ellensbrook,
and described by him (loc. cit., p. 104, pi. 25, f. 4). It was
my fortune to find a single specimen of this hitherto unique
chiton, measuring, dry, 6'5 x barely 4 mm. It was quite new
to me, being apparently smooth and of a delicate pink colour;

a few eyes were then noticed in the lateral areas and end
valves, and I, at first, thought it must be referred to Dr.
Torr's shell, but on turning up the description and figure I

found that the sculptural characters figured and described

by him were absent, and that almost the only feature present

in mine was quite distinct from his, and concluded that, while

it certainly was a Tonicia, or rather that division thereof

known as Lucilinu, with posterior mucro, it must be an un-

described form. Later Dr. Torr, with his usual kindness,

forwarded me his type of (Tonicia) Lucilina hulliana, when
I discovered that he had overlooked the juvenile features,

which consist of a number of pits in the pleural area imme-
diately abutting on the anterior margin of the lateral areas,

high up on the back. The type has about seven of these

clearly visible on most of the valves, if held at the right angle

of light. Both specimens are carinated, and I think the

statement in the description, "Back rounded, side slopes

curved," may therefore be a little misleading. The sculpture

of the adult form, correctly described by Torr as "concentric

growth-lines running from lateral into pleural and dorsal

areas," and the "5 or 6 irregular flattened ribs" in the lateral

areas, are absent in the juvenile form, although there is a sug-

gestion that these forms of sculpture are about to commence.

We have therefore in this species a very excellent example of

the wide difference that exists between the sculpture of
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juvenile chitons and their adult form, a fact I have pointed

out in several of my papers. In this case the juvenile method
of sculpture is dropped immediately the adult characters begin

to appear.

Lucilina delecta, Thiele(Faun. Sudwest Austr., III., 1911,

p. 397).—While I did not myself take a specimen of this shell,

through the kindness of Mr. L. Glauert, of the Western Aus-

tralian Museum, I have had the opportunity of comparing
specimens "obtained on pearl-shell" from Shark Bay with

Dr. Thiele's type, which is in the Western Australian

Museum, and I find them the same species. As Dr. Thiele

does not figure the shell, I include one in the plate accom-

panying this paper.

I am indebted to Mr. Nils. H. J. Odhner for a specimen

of the shell collected by Dr. E. Mjoberg, of the Swedish
Scientific Expedition, 1910-1913, and identified and recorded

in Kun. Sve. Vet. Hand. Band. 52, No. 16, p. 12, as Tonicia

truncata, Sow., from Broome. I find this shell agrees with

Dr. Thiele's species. I have been unable to see compared
specimens of Sowerby's shell or of Reeves' T. picta, now
Lucilina shirleyi, Ire., but Pilsbry's drawing of this latter

shows decided differences between that and Thiele's shell;

on the other hand, Pilsbry's drawing of Sowerby's T. truncata

will fit equally the Broome and the Shark Bay shells—in both

the girdle encroaches on the valves, which is said not to be
the case in T. picta, Reeve.

For the present I am not able to decide the question as

to whether Dr. Thiele's L. delecta is the same as Sowerby's
T. truncata, or whether the identification of the shell obtained
by Dr. Mjoberg, at Broome, as such, is incorrect; it is quite

certain that one or the other name must be withdrawn from
our Australian list.

Rhyssoplax geraldtonensis, n. sp.

Two specimens, one adult and the other juvenile, were
obtained on the reef, Back Beach, Geraldton, November 7,

1920.

General appearance.—Shell strongly carinated, side

slopes steep, slightly rounded, lateral areas much raised and
bi-ribbed, pleural areas longitudinally grooved, general colour
dirty ivory-white mottled with pale brown, polished surface,

girdle banded.

Anterior valve.—The apex and nearly half the valve
smooth, the rest radially ribbed, which ribs are broken with
concentric grooving. I counted eighteen ribs.
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Posterior valve.—Mucro slightly posterior and much
raised, dorsal area broad and smooth, anterior portion longi-

tudinally ribbed, similarly to the pleural areas in the median
valves. Posterior portion of valve margined by a raised,

nodulose rib, the portion of valve immediately behind the

mucro smooth, posterior portion decorated by radial ribs

broken into two or three nodules by deep concentric sulci,

the posterior portion of valve slightly recurved.

Med/ian valve.—Dorsal area slightly beaked, broad and
smooth, lateral areas much raised, composed of two rather

flattened, nodulose ribs separated by a broad groove; in

valve 2 there is slight evidence of two of these grooves.

Pleural area broken into flat, longitudinal ribs, separated by
deep grooves, those next the dorsal area only traversing part

of the area. I counted ten of these grooves in some valves.

Girdle.—Clothed with highly-polished, flattish, pebble-

like scales, with rounded apices. There is no sign of fluting

or ribbing on these scales, but under a high power there is

some evidence of parallel scratching.

Measurements.—The dry specimen measures 20 x 11 mm.
Habitat.—On the underside of loose limestones buried

deeply in sand, in holes in the solid limestone reef at

Geraldtoii.

Juvenile shell.—Measuring 9x5 mm., three longitudinal

grooves are present in the pleural area, the nodulose character

of the lateral areas is only in evidence in the outer half. A
juvenile shell of half this size will therefore have unsculptured
pleural and lateral areas, but the latter area will be distinctly

raised. The anterior valve is practically without sculpture,

with the exception of the very fine decussate pattern that

covers the whole shell, probably due to the megalopores.

Comparisons.—While at first sight this shell, with its

polished ivory-like appearance, seems very different from R.
tricostalis, Pils., its method of sculpture approaches that form.

The ribs in the pleural area are less raised and further apart
than is the case in that species, and suggest weather-boarding
rather than the narrow well-raised ribs, separated bv deep
grooves of R. tricostalis. The lateral areas are divided into

two ribs, instead of three, and the nodules are more rounded
and flatter. The scales, both in shape and lack of grooving,

are. of a different character. R. vercorns, Torr and Ashby,
which is somewhat kindred in sculpture, has erect, pointed
scales, of the same type as R. jacksonensis, Ashby. Then,
again, the habit of this species in adhering to the underside of

limestone rocks buried deeply in sand is very distinct from
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R. tricostalis, which loves the exposed sides of clean hard

rocks.

In conclusion.—It will be seen by the foregoing that the

following must be added to the Western Australian fauna :
—

Acanthochiton kimberi, Torr; Kopionella matthewsi, Ire.;

and Rhyssoplax geraldtonensis, Ashby. That the following

must be removed from that list, viz.

:

—Plaxiphora hedleyi,

Torr, which become a subspecies of Kopionella matthewsi,

Ire. ; Plaxiphora zebra, Torr, becomes a synonym of the same
species; and Plaxiphora pusiulosa, Torr, becomes a synonym
of Liolopliuva georgiana, Quoy and Gaim. Plaxiphora

costata, Blain., is replaced by Plaxiphora albida, Blain.;

Lucilina delecta, Thiele, either is replaced by Tonicia trun-

cata, Sow., or the record of the occurrence of that shell at

Broome, quoted in my paper (Trans. Roy. Soc. S. Austr., vol.

xliv., 1920, p. 291), collected by Dr. Mjoberg, must be altered

to Lucilinu delecta, Thiele.

One other correction must be made. Dr. Torr (loc. cit.,

p. 98) records the occurrence of Chiton exoptanda, Bednall,

on the strength of "one anterior valve and one median valve,

were taken from 20 fathoms in Geographe Bay."

Through the kindness of Dr. Torr I have had the oppor-

tunity of examining these valves, and find that the anterior

valve has "eyes" and is possibly a worn valve of Lucilina

hulliana, Torr, and the median valve cannot be identified with
C. exoptanda ; the most that can be said is, that if the char-

acteristic sculptural features of that shell were ever present

they have been so worn off as to make determination impos-
sible. The colour approximates very closely to exoptanda.

rXESCRIPTION OF PLATE VIII.

Fig. 1. Rhyssoplax geralcltonensis, Ashby, xo£.

}J
2a. Tonicia (Lucilina) delecta, Thiele, posterior valve, x6.

,, 2b. ,, ,, ,,• ,, median valve, x6.

,, 2c. ,, ,, ,, ,, anterior valve, x6.
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ON AUSTRALIAN COLEOPTERA OF THE FAMILY
MALACODERMIDAE.

By Arthur M. Lea, F.E.S.

(Contribution from the South Australian Museum.)

[Read June 9, 1921.]

The Malacodermidae of Australia, were revised by me in

1909/1 ) since when comparatively few species have been
named; but great attention having recently been paid to

the family, and the Blackburn collection containing many
novelties, many more species can now be added.

Metriorrhynchtjs rhipidius, W. S. Macl.

A specimen, from the Victorian Alps, may represent

another variety of this species, its rostrum is long, although
rather less than the average length of the species; but its

prothorax appears to be five-areolate in an unusual way

:

from the central areolet three costae connect with the apex
(the two side ones are not very distinct from above, but are

distinct from the sides), so that there are two small medio-
frontal areolets, a fairly large central one, and a very large

one on each side; each of the lateral ones has a feeble trans-

verse elevation across part of its middle, but, as it is not in

the form of a distinct costa joined to the others, the pro-

thorax cannot be regarded as seven-areolate. In all un-
doubted specimens of M. rhipidius that I have examined the
prothorax is distinctly seven-areolate. The specimen may be
an individual aberration, of which so many occur in the

genus.

Metriorrhynchus foliattjs, Macl.

There were two specimens standing in the Macleay
Museum as types of this species, and they agree exactly in

colour, but only one agrees in structure with the description;

it is a male. The other is a female, but certainly not of the

same species, its rostrum being much longer and thinner, and
prothorax of a very different shape; t have described it as

M. insignicornis.

Metriorrhynchus serraticornis, Macl.

Two females, from Cairns, probably belong to this species,

but have the hind femora, tibiae and tarsi, middle tibiae,

(i) Lea, Trans. Ent. Soc. Lend., 1909, pp. 45-251.
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tarsi, and half of the femora blackish, and the scutellum

infuscated.

Metriorrhynchus fumosus, Macl.

Seven specimens, from Cairns, agree with the types of

this species, they are opaque-black, to the naked eye (owing

to pubescence) appearing a smoky-brown, the antennae are

strongly serrated in both sexes, and the scutellum is some-

what narrowed posteriorly, with its end truncated ; the length

varies from 5 to 9 mm. The female differs from M. opacus,

of which only a female is known, in the more strongly serrated

antennae, prothorax almost parallel-sided and snorter, and
in the scutellum, that of opacus being emarginate at the apex,

with the ends conspicuously produced.

Metriorrhynchus centralis, Macl.

The types of this species are females; in general appear-

ance they are extremely close to the types of M. elongatus,

but differ in the central areolet of the prothorax; on M.
centralis it is terminated fully one-third from the apex of

the prothorax, on elongatus it extends much nearer to the

apex. Two males, from Cairns, that probably belong to

centralis, differ from the types in being somewhat smaller and
narrower, antennae and legs longer, the former more strongly

serrated, the prothorax less transverse, and in the abdomen.

Metriorrhynchus gracilis, Lea.

On this species the front margin of the prothorax is

thickened, with a row of punctures almost dividing it into

two parallel parts. A second specimen agrees with the type

in having the four front areolets of the prothorax ill-denned

;

but on two males they are sharply denned, their connecting

costae being distinct to the hind part of the apical thicken-

ing; one of these males has the black tips to the elytra rather

larger than on the others, although they are still rather small

and oblique.

Metriorrhynchus atricornis, Lea.

A specimen, from Cairns, probably belongs to this species,

but has the scutellum black, and extreme base of elytra flavous ;

the sides of its prothorax near the base are suddenly incurved,

but the angles themselves are much as on the typical form

;

the difference is probably due to contraction in drying. In
my table/2

) owing to the elytra not being entirely dark, it

would be associated with M. ampliatus, but that species has

the pale basal portion larger (distinct to the naked eye), and
prothorax with five, instead of three, areolets.

(2) Lea, Trans. Ent. Soc. Lond., 1909, p. 51.
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Metriorrhynchus heterodoxus, Lea.

A specimen, from the Dividing Range in Victoria,

appears to represent a variety of this species, its elytra have
more of the tips red than on the type, but the pale parts of

the sides are narrower and terminate before the base, instead

of being somewhat dilated on the shoulders, the sides of the

prothorax are narrowed in the middle, the true second joint

of the antennae is concealed from above, and the third is

even shorter than on the type. In the original description

by a misprint, the first joint of the antennae was made to read

"as long as wide and almost concealed"; the reading should

have been "2nd almost concealed."

Metriorrhynchus occidentalis, Blackb.

M. disconiger, Lea, var.

The type and only specimen of this species known to

Blackburn is now in the British Museum, but several speci-

mens, from the Mallee District of Victoria, agree perfectly

with the description.

Two males, from Hobart, appear to represent a variety

of it, they have the black mark of the elytra at its widest

almost extending to the middle of each elytron, and continued

from the scutellum to slightly nearer the apex than on the

typical form; these specimens agree with the description of

M. disconiger, consequently the latter name must be regarded

as a varietal one only.

Metriorrhynchus eremitus, Blackb.

Three specimens, from Eden (New South Wales), differ

from the typical form of this species in having the pale portion

of the elytra confined to the tips, and of the prothorax to the
sides.

Metriorrhynchus melaspis, Bourg.

This species was described as 8-9 mm. in length, with
the abdomen (3) and tibiae entirely pale, and the apex of the
labrum and the palpi black. There are numerous specimens
in the Museum from the Northern Territory (Mary River
and Darwin) that appear to belong to the species, but have
the labrum entirely pale, and palpi either entirely pale, or

partly infuscated; they measure 8-10 mm. in length. The
antennae are strongly serrated in the male, with some of the

joints subpectinate ; in the female they are less strongdy

serrated.

(3) By a clerical error in my table the abdomen was noted as
"partly" pallid.
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Some specimens, from Queensland (Coen River and Cook-

town) and North-western Australia (King Sound), are con-

siderably larger (up to 15 mm.), and have the tips of the

tibiae, labrum (wholly or in part) and palpi blackish, with

the knees infuscated or not.

Metriorrhynchus cancellatus, Lea.

A female of this species, from Gosford (New South Wales),

has the antennae much less strongly serrated than in the male,

and the third joint of antennae no longer than the fourth.

Metriorrhynchus diminutivus, Lea.

Two females, from Cairns, probably belong to this species,

they differ from the description in having the dark parts black

instead of blackish-brown, the scutellum no paler than the

elytra, and the antennae, except the minute second joint,

entirely dark.

Metriorrhynchus ramosus, Lea.

Two males, from Mount Tambourine, probably belong to

this species, but differ from the type in having the antenna!

rami shorter, and rather less of the elytra black.

Metriorrhynchus parvoniger, n. sp.

o* . Sooty-black.

Head irregularly concave between eyes, muzzle very short.

Antennae rather long and feebly serrated, third joint the
length of fifth and slightly wider, but at apex no narrower
than fourth, slightly longer than the apical width, the others

all distinctly longer than wide, after the sixth decreasing in

width, and after the eighth in length also, but eleventh
slightly longer than tenth. Prothorax small, seven-areolate,

apical costae sharply defined and rather long, front angles

almost rectangular, hind ones acutely produced, sides angu-
larly diminishing to middle. Scutdliun obtusely bilobed at

apex. Elytra with single rows of large, transversely-oblong

punctures, close to base a few doubled. Length
( d , 9)>

5*5-6 mm.
9 • Differs in having antennae shorter, thinner, and even

more feebly serrated, and in the abdomen.
Hab.—Queensland: Cairns district (E. Allen and A. M.

Lea). Type, I. 11810.

On each elytron almost throughout there are but five

rows of punctures, about the tips they are less angular than
elsewhere, and close to the base a few of the punctures in

the second and third rows are doubled. The female, taken
in cop. with the type, has the sides of the prothorax obscurely
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diluted with red. The variation in colour of the prothorax
would distribute the specimens, in my table ; the female
with it bicolorous would go with M . coenosus, which has the
elytral margins pale, and the others with M. insignipennis,

which is a consistently larger Tasmanian species, with some-
what different antennae, and shining elytra. At first glance
it resembles M, fumosus and T. ate?', the former has elytral

punctures in double series, the latter differs in generic features.

Var.(1) A female, also from Cairns, possibly belongs to

this species, but has the third to tenth joints of antennae
strongly serrated (subpectinate), its colours are as in the tvpe
female, except that each shoulder is obscurely diluted with
red. Probably, however, it represents a new species.

Metriorrhynchus mimictjs, n. sp.

$ Black, tips of elytra brick-red.

Head with muzzle very short. Antennae rather long,

third to tenth joints feebly serrated, third to sixth joints

about the same width at apex, the others decreasing in width,
eleventh about two-thirds the width of tenth, and slightly

longer. Prothorax conspicuously seven-areolato, strongly nar-

rowed to middle, hind angles produced but tips rounded off.

Scutellum almost truncate at apex. Elytra narrow, slightly

dilated posteriorly; with single rows of large, quadrangular
punctures, becoming double for a short distance at base and
about tips. Length, 7 mm.

Hob.—Victoria: Belgrave (F. E. Wilson). Type (unique),

I. 12271.

In general appearance strikingly close to the variety

haemorrhoidalis of M. rufi/pennis , but the elytral punctures
in single series (except for a very small part of the base and
of the apex) ; M. paradoxus is somewhat larger, with the sides

and more of the apex of elytra reddish, the punctures larger,

and the interstices not alternately more strongly elevated, as

the third and fifth are on this species.

Metriorrhynchus minutus, n. sp.

9 . Black, basal three-fifths of elytra reddish, base and
sides of prothorax narrowly and obscurely reddish.

Head with muzzle short. Antennae rather short, wide,

and moderately serrated, most of the joints slightly shorter

than their greatest width. Prothorax small, distinctly seven-

areolate, slightly longer than apical width, apex slightly

produced in middle, front angles rectangular, hind ones pro-

duced, but not very actuo. Elytra rather thin ; with single

rows of punctures, except on basal fifth, where they are

doubled. Length, 5 mm.
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Hab.—Queensland: Port Denison (Aug. Simson). Type
(unique), I. 11814.

A minute species which, in my table, would be placed

with M. coenosus, which has tips and sides of elytra pale, and
somewhat different antennae; besides the bicoloured prothorax
it differs from M. basalis in having much smaller elytral

punctures, with costae evenly elevated, and antennae some-
what wider.

Metriorrhynchus marginicollis, n. sp.

9 . Black, elytra and sides of prothorax brick-red.

Head with muzzle very short. Antennae not very long,

moderately wide, third to tenth joints feebly serrated, third

distinctly longer than fourth, eleventh scarcely perceptibly

longer than tenth. Prothorax slightly longer than apical

width, conspicuously seven-areolate, sides almost parallel on
apical half, then angularly dilated to base, where the angles

are acute. Elytra thin; with single rows of large, quad-
rangular punctures. Length, 5 '5 mm.

Hab.—Queensland: Mount Tambourine (A. M. Lea).

Type (unique), I. 11813.

Rather narrower than M. uniserlatus, and antennae very

different from those of its female, and the sides of the pro-

thorax pale; the antennae are more like those of M. minor,

but the elytral punctures and costae are regular to the base,

and the sides of the prothorax are pale; it is also close to

M. minutus, but the elytra are entirely pale, with larger

punctures and alternate interstices slightly elevated above the

others; in my table would be placed with M. coenosus, but
the antennae are different, and the elytra entirelv pale.

Metriorrhynchus fuligineus, n. sp.

9 • Sooty-black.

Head with very short muzzle. Antennae rather long
and moderately wide, third to tenth joints serrated, third

longer than fourth, and eleventh longer than tenth. Pro-
thorax triareolate; median areolet rather narrow in its middle
(where it is widest), and continuous from base to apex, sides

strongly elevated and evenly curved, front angles rounded off,

hind ones produced and sharply acute. Elytra slightly wider
near apex than base ; with double rows of punctures becoming-

irregular about tips; alternate interstices distinctly elevated.

Length, 6 mm.
Hab.—Queensland: Cairns district (A. M. Lea). Type

(unique), I. 11819.

Allied to M . kingensis, but with apex of prothorax not
notched in middle. I have previously given <4 > two short

(4 Lea, Trans. Ent. Soc. Lond., 1909, pp. 62, 63.
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tables of species of Lycides almost identical in colours, but
separated by profound structural differences, and one of

entirely black species may be of interest :
—

Prothorax not divided into con-

spicuous areolets D. melancholica, Lea
Prothorax with conspicuous areolets.

Subsutural costa trifurcate near
base T. ater, Macl.

Subsutural costa simple.

Elytral punctures in single series. .

*

Elytra opaque M. parvoniger. Lea
Elytra shining M. insignipennis, Blackb.

Elytral punctures in double series.

Prothorax three-areolate.

Apex of prothorax deeply

notched in middle M. Icing en sis, Lea
Apex not notched M. fuligineus, Lea

Prothorax seven-areolate.

Antennae of male ramose ... M. funestus,(o) Lea
Antennae of male not
ramose ' M. rufipennis, Fab., var.

Metriorrhynchus insignicornis, n. sp.

d • Black
;
prothorax (except for a large blackish discal

blotch) and elytra brick-red.

Head with rostrum unusually long and tliin. Antennae
long, the first six joints with long and fairly dense hairs on
tlie under-surface, first joint small, second minute, third long

and thin (about four times as long as wide), fourth about
two-thirds the length of third, and slightly longer than fifth,

the latter feebly produced on one side at apex, sixth the length

of fifth but strongly produced at apex, seventh to tenth shorter

and pectinate, eleventh thin. Prothorax moderately trans-

verse, seven-areolate, apex produced in middle, sides incurved

to middle, base trisinuate, the hind angles moderately acute.

Scutellum with, two rather acute tips. Elytra thin and
parallel-sided, with regular double rows of punctures, the

alternate interstices elevated. Subapical segment of abdomen
notched in middle almost to base. Front and middle
trochanters each with an acute spine, hind pair largely

produced and truncated; front femora flat and unarmed,
middle femora with a small tooth at basal third; hind pair

much stouter than the others, obtusely dentate about middle,

largely excavated on one side of base, and clothed on under-
surface with long hairs as on antennae; hind tibiae thicker

(5) An allied species (probably undescribed) occurs in the
Madang district of New Guinea.
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than the others, and with hairs as on femora. Length

(<5 , 9), 9-10 mm.
9 . Differs in having antennae shorter, without long

hairs, the joints after the fifth serrated but not pectinated,

legs unarmed, hind femora, no stouter than the others, and
without special clothing, and abdomen not notched.

Hah.—Queensland: Gordonvale (Dr. J. F. Illingworth),

Cairns (Macleay Museum). Type, I. 11820.

At first glance strikingly close to M. lateralis and
similarly coloured species, but the remarkable antennae and
legs readily distinguish the male from all previously named
males of the genus. One of the females was placed with the

type of M. foliatus in the Macleay Museum, but it is

certainly not that species, from which it differs in having the

rostrum much longer, and sides and apex of proth orax very

different. The rostrum is distinctly longer than the prothorax

in both sexes; the black of the prothorax touches the base,

except in middle, but not the sides or apex.

Metriorrhynchus pallidominor, n. sp.

<5 . Flavous ; tips of elytra, six apical joints of antennae

and parts of two preceding ones, palpi and tarsi (except claw-

joint) black or infuscated.

Read with rostrum of moderate length. Antennae
rather long, third to tenth joints oblong, third about one

half longer than fourth, eleventh one half longer than tenth.

Prothorax slightly longer than wide; conspicuously seven-

areolate; apex obtusely produced in middle, sides gently

incurved to middle, hind angles slightly rounded, the front

ones strongly. Elytra thin and parallel-sided; with regular

double rows of punctures, alternate interstices slightly

elevated. Length (d , 9)? 5-6 mm.
9 . Differs in having somewhat shorter antennae and

wider abdomen, with the subapical segment not notched.

Hab.—Northern Territory: thirty miles east of Darwin
(G. F. Hill). Type, I. 12265'.

A small, thin, pale species, not very close to any other
known to me; the blackish tips to the elytra are about one-
eighth of their length ; the antennae might fairly be regarded
as nonserrated ; the frontal areolets of the prothorax are
longer than usual. The length of the rostrum (including the
mandibles) is somewhat less than the basal width, and not
half the length of the prothorax ; regarding it as of moderate
length, in my table it wrould be placed with M. ruftrostris;

regarding it as short, with M. fallax; each of which species

is considerably larger, with black under-surface and legs.

c
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Metriorrhynchus funestus, n. sp.

<3 . Sooty-black.

Head with very short rostrum. Antennae rather long,

third to tenth joints ramose, eleventh more than twice the
length of the non-ramose portion of tenth. Prothorax
moderately transverse; conspicuously seven-areolate ; front

angles slightly obtuse, hind ones produced and acute, sides

almost parallel to near base. Elytra parallel-sided; with
somewhat irregular double rows of punctures, the alternate

interstices distinctly elevated. Length, 5 "5 -6 '5 mm.
Rah.—Queensland: Cairns district (A. M. Lea). Type,

I. 11825.

Readily distinguished from all' previously named black

species by the long antennal rami; M. opacus, of which only

the female is known, has very different prothorax ; the ramus
of the third joint commences near the middle of the inner

side, on the others it is gradually advanced till on the tenth
it commences near the tip, on the third and tenth joints it

is almost twice the length of the supporting portion, on each

of the intervening joints it is more than twice the length of

its supporting portion. Of the median areolets of the

23rothorax the front ones are about ^wo-thirds the length

of the hind one. The short costae dividing off the elytral

punctures are often transversely Y-shaped, and from some
directions the rows in places appear to be in single instead

of double series ; but when the elytra are so placed that the
thinner parts appear semitransparent, the punctures appear
to be in quite regular double rows.

Metriorrhynchus rufomarginatus, n. sp.

6* . Black; tips of elytra, each lateral costa, and part of

suture bright red.

Head with rostrum very short. Antennae moderately
long, third to tenth joints strongly serrated or subpectinated.

Prothorax moderately transverse, apex obtusely produced in

middle, sides moderately dilated and rather strongly elevated

from middle^ to base, front angles obtuse, hind ones (except

for a slight rounding off) almost square ; conspicuously seven-

areolate, the median areolet produced in front to about the
middle of the medio-frontal areolets. Tips of scutellum

produced. Elytra slightly dilated posteriorly; with irregular

double series of large punctures, alternate interstices slightly

elevated. Length (d, 9), 13-17 mm.
9 • Differs in having the antennae shorter and less

strongly serrated (not subpectinated), abdomen wider, the
subapical segment not notched, and legs slightly shorter.
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Eab.—Victoria: Lome (F. E. Wilson). Type, I. 12273.

The red tips to the elytra extend for from three to seven

punctures in length ; on the male the suture is red for almost

half its length, on the female for scarcely one-fourth; on the

male the middle of the apex of the prothorax is slightly

notched, on the female more conspicuously so, but the

charact-er is probably not dependable. In my table would be

placed with M. rufipennds, and in fact the types look like large

specimens of the variety goryi of that species, but they differ

in having the prothorax more transverse, its sides more feebly

incurved about middle, the antennal serrations different, and
the tibiae thinner.

Metriorrhynchus modicus, n. sp.

d" . Black ; sides of prothorax and tips of elytra flavous.

Head with rostrum short (distinctly wider than long).

Antennae moderately long, third to tenth joints strongly ser-

rated. Prothorax moderately transverse; conspicuously

seven-areolate ; apex produced in middle, sides strongly

elevated, especially behind middle; front and hind angles

rounded off. Elytra slightly dilated posteriorly; with double
rows of irregular punctures; alternate interstices moderately
elevated. Length ( d , 9)> 8-10'5 mm.

9 . Differs in having somewhat shorter and less strongly

serrated antennae, and subapical segment of abdomen not
notched.

Hab.—~New South Wales: Eden, in October (Dr. E. W.
Ferguson and H. J. Carter). Type, I. 12274.

In some respects close to M. eremitus, with which it

would be associated in my table, but elytra more dilated

posteriorly, and with only about one-sixth pale at the tips;

the pale portion, however, is slightly advanced on the sutural
and lateral costae, the prothorax also is pale only on the sides.

Metriorrhynchus compositus, n. sp.

d Black; prothorax, scutellum, and three-fifths of base
of elytra of a rather dingy flavous.

Head with rostrum very short. Antennae moderately
long, acutely serrated. Prothorax along middle (owing to the
obtusely produced apex) almost as long as wide, conspicuously
seven-areolate, front angles obtuse, hind ones produced and
acute, median areolet produced to beyond middle of medio-
apical ones, these much smaller than latero-apical ones.

Elytra thin and parallel-sided; with regular double rows of
punctures, except about tips, the alternate interstices dis-

tinctly elevated. Length, 8' 5 mm.
Hah.—Queensland: Coen River (H. J. Carter from H.

Hacker). Type (unique) I. 11850.

o2
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On the type there is an infuscated stain at the inner

corner of each of the latero-basal areolets, and the scutellum

is also infuscated towards the base. In my table would be

placed with M. posticalis, but the frontal areolets are very

different, and the antennae are non-ramose; regarding the

dark parts of the prothorax as more than stains it would be
placed with M. viarginipennis and M. eremitus, whose pale

elytral markings are longitudinal.

Metriorrhynchus crassipes, n. sp.

<$ . Black and flavous.

Head with very short rostrum. Antennae rather short

and wide, third joint distinctly longer than fourth, and each

feebly serrated, the others to tenth more strongly serrated

and gradually decreasing in width, eleventh about one-half

longer than tenth. Prothorax moderately transverse; con-

spicuously seven-areolate ; apex obtusely produced in middle,

sides narrowed to middle, front angles obtusely rounded, hind
ones slightly rounded. Elytra rather thin; with double rows

of somewhat irregular punctures, alternate interstices dis-

tinctly elevated. Legs rather stouter than usual. Length,
7-7'5 mm.

IIah.—Worth-western Australia: Forrest River, in

February (J. Clark from W. Crawshaw) ; Northern Territory:

Stapleton, in February (G. F. Hill, No. 54). Type, I. 11832.

The flavous parts are the prothorax, scutellum, elytra

(except for rather more than the apical fourth), abdomen
(three or four of the basal segments deeply infuscated or

black), coxae and base of femora (more of the middle than

of the hind ones, and less than of the front ones). In my
table would be placed with M. posticalis, but the male of that

species has flabellate antennae; in appearance the tvpe is

somewhat like a small specimen of M. apicalis, M. abdominalis,

or M. melaspis, but its , rostrum is short; many species of

Trichalus are
1

similarly coloured.

Var.(1) Another male, from the Forrest River, may
belong to this species, but it differs from the others in having
the prothorax with the sides almost parallel, its front margin
semidouble (approaching that of M. gracilis), more than one-

third of the elytra black on the sides, but the flavous part

triangularly advanced at the suture, more of the hind femora
pale, and the abdomen entirely black.

Metriorrhynchus eucerus, n. sp.

<S . Flavous, head (partly or entirely), antennae (basal

joints sometimes obscurely paler), palpi and apical fourth or

fifth of elytra black, tarsi and metasternum more or less deeply

infuscated.
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Head with very short rostrum. Antennae with long

rami. Protliorax moderately transverse; conspicuously seven-

areolate; apex obtusely produced in middle, sides narrowed

to middle, front angles obtuse, hind ones produced and acute,

median areolet large, produced fairly close to apex. Elytra

rather thin and parallel-sided; with double rows of regular

punctures to near apex, the alternate interstices moderately

elevated, but the same as the others on the dark portion.

Length, 7-9 mm.
Hab.—Northern Territory: Darwin and Daly River (H.

Wesselman). Type, I. 11828.'

The ramus on the third joint of the antennae is about
twice the length of its supporting portion, on the following

ones, to tenth, it is longer (up to thrice the length of its

support), the eleventh joint is about thrice the length of the

non-ramose portion of the tenth ; the lengths of the rami,

however, vary slightly on the six specimens taken. In my
table the species would be placed with M. posticalis, M.
gracilis, and M. fallax ; of these gracilis was described as

having more of the under-surface and legs dark, and less of

the elytra, and with very different prothoracic areolets, on
the present species they are all well defined, and the central

one is not confined to the basal half
;
posticalis has more of

elytra and of under-surface dark, and the areolets different;

fallax (of which I only know the females) has less of elytra

and more of under-surface dark, and the areolets different.

Metriorrhynchus trichocerus, n. sp.

d • Flavous; head, antennae, palpi, apical third (or

more) of elytra, abdomen, tarsi, and parts of tibiae black.

Head with rostrum very short. Antennae with long
rami on third to tenth joints, the rami with moderately dense
and rather long hairs, eleventh joint more than twice the
length of the non-ramose part of tenth. Protliorax moderately
transverse ; conspicuously seven-areolate, apex obtusely pro-

duced, sides narrowed to middle; front angles obtuse, hind
ones slightly produced and subacute, central areolet slightly

produced between bases of medio-apical ones. Elytra thin
and parallel-sided; with regular double rows of punctures,
the alternate interstices moderately elevated. Length,
6-7*5 mm.

Hab.—Northern Territory: Melville Island (W. D.
Dodd). Type, I. 11820.

All the rami are long, the shortest (on the third joint)

being almost twice as long as its support. The species is

allied to the preceding one, but the rami have conspicuous
clothing, the abdomen is dark, and the metasternum pale
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(there are six of the preceding species and three of the present

before me, and the differences noted are constant) ; in my
table would be placed with M. posticalis, which has

darker legs and under-surface, median areolet of prothorax
longer, etc.

A female, from Stapleton (G. ^F. Hill), probably belongs

to this species, its colours are as in the type, except that

the basal joint of the antennae is obscurely pale (as it is

also on one of the males) ; its antennae are snorter, rather

wide, and the fourth to tenth joints are moderately serrated,

the eleventh joint is almost twice the length of the tenth,

the abdomen is wider, its subapical segment is not notched
and the legs are shorter.

TriChalus infaustus, n. sp.

<3 . Sooty-black; prothorax, and rather more than basal

half of elytra of a dingy flavous.

Antennae moderately long, third to tenth joints strongly

serrated. Prothorax slightly longer than apical width, sides

considerably elevated near base, and somewhat sinuous, front

angles rounded off, hind ones acute, central areolet continued
to apical fifth and connected with apex by a short costa.

Elytra rather thin, slightly narrowed in middle, subsutural

costa trifurcate at basal fourth. Length, 9*5-1 0'5 mm.
Hob.—Queensland: Cairns district (A. M. Lea),

Atherton (Dr. E. Mjoberg). Type, I. 12277.
In my tabled would be placed with T. ftavopictus, which

is a larger species, with wider prothorax, elytra more dilated

posteriorly, and less . of apex dark ; the dark part is not
sharply limited, but is continued almost to the middle as an
infuscation; on both specimens before me there is an
infuscated stain on the disc of the prothorax, and the
scutellum is dark.

Trichalus qtjadricavus, n. sp.

§. Black; prothorax, scutellum, basal four-fifths of

elytra, front and middle coxae, and trochanters flavous.

Antennae rather long, third joint about twice as long as

its apical width, and slightly longer than fourth, the others to

tenth slightly decreasing in length and width but none trans-

verse, eleventh about half as long again as tenth. Prothorax
about as long as the apical width, front angles obtuse, hind
ones acute; central areolet divided into two parts. Elytra

parallel-sided to near apex, alternate interstices distinctly

elevated, the subsutural one trifurcate at basal third.

Length, 8 mm.

(6) Lea, Trans. Ent. Soc. Loud., 1909, p. 90.
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t£ab. —Queensland : Cairns district (A. M. Lea). Type
(unique), I. 11839.

One side of the prothorax of the type is gently incurved

to the middle, but the other is slightly dilated there, this

appears to be due to post-mortem contractions. The dark
part of the elytra is slightly dilated on the sides. At first

glance the type appears to be a specimen of T. froggatti,

with more of the apex of elytra black than usual ; but the

doubling of the central areolet associates it with T . insignis,

which is a much larger species, with part of the prothorax
black, and the black markings of elytra longitudinal instead

of apical ; the basal portion of the central areolet is half the

length of the segment, then there is a portion half its size,

and a carina connects this with the apex.

DUMBRELLIA PILOSICORNIS, Lea.

Two males, from Melville Island, appear to belong to

this species, but differ from the type in having more of the
apex of the elytra black : on one specimen occupying about
one-fourth of the elytra, on the other less about the suture,

but as much near the sides ; the prosternum and mesosternum
are flavous, and the head is moderately infuscated instead of

black; on one of them the head is flat between the eyes, on
the other there is a depression there, although not as deep
as on the type ; the differences are probably due to contractions

on drying.

DUMBRELLIA MELANCHOLICA, n. sp.

O
. Sooty-black ;' head and prothorax somewhat shining.

Head with a rather feeble median line, but ending in

front in a small, deep fovea. Antennae rather long and thin,

most of the joints cylindrical, second very small, third wider
than fourth, but somewhat shorter, the following ones to

tenth feebly decreasing in width, eleventh slightly longer than
tenth. Prothorax about twice as wide as long, apex gently
produced in middle, sides feebly increasing in width to base,

front angles obtuse, hind ones produced and acute, a narrow
deep transverse impression on each side of base, but isolated

from a small medio-basal impression; with rather large sub-

marginal punctures at sides and apex. Elytra thin and
parallel-sided; with almost regular rows of rather large,

rounded punctures. Length, 5*25 mm.
Hab.—Queensland: Cairns district (A. M. Lea). Type

(unique), I. 11843.

Readily distinguished from the two previously described

species by its entirely dark upper-surface; the deep median
line of the prothorax of these species is represented on the
present one by a basal fovea only.
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Calochromus guerini, Macl.

Two specimens, from Cairns, differ from the typical form
of this species in having the prothorax red, except for a

narrow dark median line; another, from Dorrigo, has the pro-

thorax normally coloured, but the elytra entirely red.

Calochromus insidiator, Fairm.

A male, from the Tasmanian Lakes, and three others,

from Ulverstone, have a blackish triangle about the scutellum,

and so, at first glance, appear to belong to C . scutellaris, but
the head is unarmed.

Calochromus amabilis, Lea.

Three males, without exact locality labels, from the Black-

burn collection, probably belong to this species ; they have the

punctures about the tips of the elytra decidedly coarser than
elsewhere, and similarly thick antennae to those of the types,

the apical marking, however, is briefly transversely-elliptic,

instead of slightly advanced along the suture, and concave

between the suture and each side. The antennae are decidedly

shorter and thicker than those of the male of G. basalts, but
the elytral interstices are intermediate between those of that

species and amabilis.

Calochromus denticulatus, n. sp.

o" . Blackish-purple; prothorax, scutellum, and elytra

(except apical sixth) lemon-yellow.

Head with a flange-like process overhanging and con-

cealing labrum ; a narrow median line at base, ending
between antennae in a small, deep fovea. Antennae long

and thin, first joint stout, second very small, third wider
and shorter than fourth, the others to tenth subequal in

length, and very feebly decreasing in width, eleventh

slightly longer than tenth. Prothorax almost twice as wide
as long, a large sinuous depression near each side, and a

narrow one along middle. Elytra almost parallel-sided

;

punctate-striate, punctures partially concealed by pubescence,

but becoming more distinct about apex, where the striae

vanish; alternate interstices somewhat elevated above their

fellows. Front femora, rather stout; with two rows (two or

three in each row) of small teeth, or acute granules, on under-
surface near apex;, front tibiae denticulate on lower-surface.

Length, 12 mm.
Hab.—Queensland: Coen River (W. D. Dodd). Type,

I. 11840.
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The head has a curious process that projects in front so

that the labrum is concealed from above, its front angles

are rectangular, but the middle is slightly produced, from

the sides it resembles a thin flange, it is not an acute process

such as in C. Scutellaria-, so I regard the head as unarmed,
and so regarding it the species would be associated with

G. guerinij in which the process is ridged along the middle

in the male; the antennae are slightly longer (13 mm.)
than the body. It belongs to Waterhouse's second section

of the genus.

A specimen from New South Wales (Wentworth Falls,

H. J. Carter), possibly belongs to this species, but has the

dark part of the elytra advanced to the basal fourth, the

front femora with more numerous teeth (seven on one of

the rows), and the dentition of the front tibiae inconspicuous.

Another specimen, from the Madang district of New Guinea,

possibly also belongs to the species, but the dark part of the

elytra has a deep metallic-green gloss, and leaves only the

basal fifth pale, the denticulation of its front legs is as on
the Wentworth Falls specimen.

Luciola cowleyi, Blackb.

Some years ago I received from the late Rev. T.

Blackburn a specimen bearing his name—label "Luciola

cowleyi, Blackb.," but without a locality label; this specimen
agrees well with the description, except that parts of two
abdominal segments are white; whereas in the description

only the penultimate segment was noted as white; on some
specimens with the apical segment contracted, however, its

white part is scarcely distinct from that of the preceding

segment, so that possibly he was misled, or the type may
have been a female (unknown to me) with really only one
segment white. There are numerous males in the Museum,
from the Northern Territory, that agree with the specimen
above noted, and all of them have the white of the abdomen
confined to the lower-surface ; the dark parts of the elytra

vary somewhat in intensity of colour, and on some specimens
only a small part of the base of each could be regarded as

blackish.

Luciola flavicollis, Macl.

A specimen, from Normanton, possibly represents a

variety of this species; it is larger (6'5 mm.) than usual, and
the suture is as widely pale as the sides, but the black covers

the whole of the tips; three apical segments of the abdomen
are pale, but the two apical ones are more flavous than the
other, which is almost white, the apex of the subapical
segment is gently but distinctly incurved to the middle,
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much as in females of L. hurmlis, and A. lychnus, but less

strongly than in the females of L. platygaster, and L.

complicata, and the femora are entirely pale. The apex of

its prothorax is feebly produced as on females of other

species, and the head is only feebly concave. On normal
specimens of flavicollis the third segment from the apex of

the abdomen is entirely white on both sexes, the two apical

ones are dark on the female, and the subapical one has a
large, white, medio-basal patch on the male.

LUCIOLA DEJEANI, Gemm.
L. apicalis, Boi., n. pr.

<S . Flavous ; head, antennae, palpi, a spot at apex of

each elytron, part of third segment of abdomen, tarsi, and
tips of tibiae, black or infuscated; two apical segments of

abdomen white.

Head concave, shining, and with small punctures between
eyes. Antennae with third joint slightly longer than fourth.

Prothorax about twice as wide as long, depressed near margins,
median line distinct; punctures dense. Elytra subparallel-

sided to near apex, with feeble remnants of discal costae;

punctures small and crowded, but sharply denned. Length,
8 mm.

Hab.—Probably Northern Territory.

The abdomen appears to be composed of two pale seg-

ments, then an infuscated one, then a white one similar in

shape to the third, then a long white one with its tip rounded
(it is possible, however, that there is a very small white one,

inconspicuously attached to the tip of the fifth, and obscured

by pubescence).

There are before me two species, either of which may be
dejeani (or possibly neither), the original description is

"Lutea, capite nigro; elytris apice nigris; subtus lutea."

With a translation into French . The locality was New Holland

.

But of these two species the one described above (without

locality label but probably from Darwin) bears Blackburn's
name-label "Luciola dejeani Gemming," and as less of its

under-surface is dark than on the other (described below)

I shall presume that it is correctly identified (?) ; it is somewhat
smaller and narrower than the specimen in the Australian

Museum identified by Olliff as dejeani, but appears to belong-

to the same species.

LUCIOLA COSTATA, n. Sp.

<S . Flavous; head, antennae, palpi, about one-fourth of

apex of elytra (less on suture and sides), two segments of

(7) The type is probably in the Paris Museum.
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abdomen, tarsi and tibiae (except at base), black or blackish;

two apical segments of abdomen white.

Head concave and with dense punctures. Antennae with

third joint slightly longer than fourth. Prothorax about twice

as wide as long, with irregular submarginal depressions,

median line distinct; punctures of moderate size, crowded,

and somewhat asperate. Elytra, rather wide, subparallel-

sided to near apex; each with four discal costae, of which

the inner two are conspicuous, commence at the base and
terminate on the black portion, the other two are feeble,

commonce at the basal third, and terminate just inside the

black portion; punctures dense and sharply defined, but

rather small. Length, 8'5-9 mm.
Hob.—Northern Territory: Flora River (Prof. Baldwin

Spencer). Type, in National Museum; cotype, I. 12280, in

South Australian Museum.
Of the abdominal segments the first is scarcely darker

than the sterna, the second is deeply infuscated, third black,

fourth white and slightly shorter than third, fifth white and
almost thrice as long as fourth, owing to an obtuse extension

of its apex. On the type the apex of the prothorax is pro-

duced in the form of a distinct (although very wide) triangle,

on a, second specimen it is scarcely produced there ; the differ-

ence is probably due to post-mortem contractions. This

species can hardly be the one identified by Olliff as probably
L. dejeani, as each elytron has four discal costae of which the

inner two are very distinct (quite as distinct as the sutural

thickening), the tibiae are pale only at the base, and two of

the abdominal segments are dark, whereas on the preceding
species (assumed to be dejeani), the discal costae are all very
feeble, tibiae dark only at apex, and only one segment of

abdomen dark.

LUCIOLA COMPLICATA, n. Sp.

d . Blackish; prothorax, scutellum, suture for a short

distance near base, sterna, abdomen (except for two white
segments), and legs (tarsi, front and middle tibiae infuscated)

flavous.

Head concave, shining, and with minute punctures.

Antennae with third joint produced on one side, and dis-

tinctly shorter than fourth. Prothorax almost twice as wide
as long, depressed near margins, median line sharply defined

;

with fairly dense and sharply defined punctures. Elytra
parallel-sided to near apex, with vague remnants of discal

costae; punctures crowded and rather small, but sharply
defined. Hind femora stouter than the others and somewhat
curved; hind tibiae curved at base and stouter than the
others. Length ( o*

, $), 5*5-7 mm.
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9 . Differs in having smaller and less concave head,

eyes smaller, third joint of antennae scarcely shorter than
fourth and of the same shape, hind legs thinner and less

curved, and in the abdomen.

Hah.—Queensland: Coen River (W. D. Dodd). Type,
I. 11844.

On two males the basal segments of abdomen are small

and shrivelled, the two following ones are large and entirely

white, the second of these has its tip sinuous and a flavous

subconical process on each side, beyond this the segments
are depressed, with a large circular cavity on each side,

bounded posteriorly by a shining ring-like elevation; the tip

is deeply notched, with a small conical lobe (probably the

tip of the sixth or seventh segment) in the notch; on the

female only one segment is white, the next one is flavous,

and rather widely incurved to the middle of the apex, with
the following segment moderately long and also flavous. It

is allied to L. platygaster, but the male with curious circles

below the second phosphorescent segment, and this with

conical processes at the sides; the male is distinguished

from the female of that species by its pale legs.

Atyphella flammans, OH.

A male, from Kuranda, differs from the typical form in

having the dark parts of each elytron reduced to a medio-
basal patch between the first and third discal costae, and a

still smaller apical one.

Telephorus pulchellus, W. S. Macl.

Mr. H. J. Carter and I saw a dwarf form of this species

in abundance on flowers on Cradle Mountain, and Mr. L. Rod-
way took similar specimens on the summit of Ben Lomond
in Tasmania.

Telephorus viridipennis, Macl.

Many specimens of this species have the prothorax im-

maculate, on others there is a spot varying from hardly more
than a small infuscated stain to large, sharply defined and
black, with a greenish gloss.

Telephorus rufiventris, Macl.

T. tepperi, Blackb.

The type and a co-type of T. tepperi are but slight varie-

ties of T. rufiventris, and similarly coloured specimens occur

in Queensland.
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Telephorus gracilipictus, Lea.

The female of this species differs from tlie male in having

the head narrower across the eyes, less of the muzzle flavous,

and the antennae and legs shorter.

Telephorus apicicollis, n. sp.

d . Flavous, most of elytra and of abdomen black or

infuscated. Rather densely clothed with short, ashen

pubescence.

Head rather wide and flat, clypeus notched in middle;

with very minute punctures, dense in places. Eyes rather

large. Antennae long and thin, third joint slightly shorter

and wider than fourth. Prothorax distinctly longer than

wide, apex produced in an even curve over prothorax, and

with distinct asperate punctures, elsewhere with very minute

punctures ; a large depression on each side near apex, and

a shallow one in middle of base. Elytra long, thin, and

almost parallel-sided; with dense and minute punctures,

interspersed with numerous larger (but still small) asperate

ones, sparser about base than elsewhere; with very feeble

remnants of discal costae. Apical segment of abdomen
deeply notched. Legs long and rather thin. Length,
8*5-9 mm.

Hab.—Northern Territory: Melville Island (W. D. Dodd
and G. F. Hill), Bathurst Island (Hill). Type, I. 11855.

Allied to T. macrops^) but prothorax decidedly longer,

and elytra, except for a small basal portion, deeply infuscated

or black; in my tabled it would be associated with T.

immaturus, and T. nigroterminalis, to which, however, it is

not very close. The produced part of the prothorax has a

thin apical fringe, but it appears to be easily abraded. The
flavous portion of the elytra is from about half to three-

fourths the length of the prothorax ; on the type it is narrowly
continued along the sides and suture for a short distance;

on a second specimen it is very narrowly continued almost

to the apex; on a third specimen it is sharply limited near

the base; the infuscation of the abdomen is less pronounced
than that of the elytra.

Selenurus annulatus, Macl.

There are two forms of this species before me. On the

first and evidently the typical one (as the flavous portion

extends backwards along the suture, on several specimens in

(8) In the original description two figures (157 and 173) were
quoted for this species in error.

(9) Lea, Trans. Ent. Soc. Lond., 1909, p. 113.
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fact narrowly connected with the apex) the black basal

marking on the elytra is completely isolated, as the flavous

subbasal part is continued to the extreme margins. On the
second form the subbasal flavous part is larger, but is not
continued along the suture, and does not touch the sides

near the base, although from above it appears to do so.

Selenurus tenuis, n. sp.

S Black; elytra with an obscure bluish or greenish

gloss
;

prothorax flavous, with a small discal infuscation,

parts of muzzle and tips of abdominal segments obscurely

flavous. Clothed with short, ashen pubescence, and some
longer, dark hairs.

Head rather elongate. Antennae moderately long and
thin, third joint about half the length of the fourth.

Prothorax subcylindrical, distinctly longer than wide, surface

slightly uneven. Elytra slightly wider than prothorax,

narrowed posteriorly, terminated long before apex of abdomen

;

granulate punctate, or with coarsely rugose punctures.

Legs long and thin. Length
( <S , $), 5-6 mm.

9 • Differs in having somewhat smaller head and
shorter legs.

Hah.—South Australia: Lucindale (F. Seeker). Type,
I. 11853.

Allied to S. sydneyanus, but prothorax decidedly longer,

elytra shorter and more coarsely sculptured, and antennae
thicker; the prothorax is much the shape of that of

Telephorus kershawi, but that species is without flight

wings, whereas on this species they are present. The discal

spot is at about the apical third and occupies about one-

fourth the length of the prothorax, on one of the males,

and on the two females before me; on a second male it is

represented by two minute dots. The abdomen is badly
shrivelled on all of them.

Selenurus tenuicornis, n. sp.

6* . Black ; elytra with an obscure olive-green gloss

;

part of muzzle, prothorax (except for a large discal blotch),

scutellum, much of sterna, tips of most of the abdominal
segments, coxae, basal half of femora, and base of tibiae

flavous. With short, ashen pubescence.

Head rather wide; with large prominent eyes; sides

thence strongly narrowed to base; with minute punctures.
Antennae long and thin, third joint about half the length
of fourth. Prothorax longer than wide, sides almost parallel,

apex obtusely produced in middle, disc uneven. Elytra
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much wider than prothorax, much shorter than abdomen,

strongly narrowed posteriorly, with a feeble and rather short

discal costa on each; with dense and minute, rugulose

punctures or shagreened. Legs long and thin. Length

(cf, 9), 6-9 mm.
9 . Differs in having somewhat smaller, but still very

prominent eyes, and somewhat shorter antennae and legs.

Eab.—Queensland: Coen River (W. D. Dodd). Type,

I. 12253.

Close to S. sydneyanus, but larger, antennae longer,

elytra much less coarsely shagreened, scutellum flavous

(instead of black), more of the legs flavous, and prothoracic

blotch of different shape; the blotch is of irregular shape,

slightly dilated in front and behind, and narrowly touches

each side about the middle. The under-surface of several

of the basal joints of antennae are obscurely pale. The
types are fastened together, as they were taken in cop., and
their abdomens are greatly shrivelled.

Selenurus flavoinclusus, n. sp.

<S . Black and flavous. Densely clothed with short

pubescence, varying in colour with the derm.
Head rather wide across eyes, strongly narrowed to

base; with dense and minute punctures. Antennae long

and thin, third joint about half the length of fourth,

Prothorax considerably longer than wide, disc uneven, sides

and suture thickened, apex produced over base of head;
punctures very minute. Elytra much wider than prothorax,

long, thin, and regularly decreasing in width posteriorly,

with tips diverging from suture; with dense and fine

rugulose punctures or shagreened. Subapical segment of

abdomen semicircularly incised. Legs long and thin. Length,
10-13 mm.

Hab.—Queensland: Cairns district (E. Allen and F.
P. Dodd). Type, I. 11852.

The pale parts are portion of the muzzle, prothorax,
scutellum, elytra (base suture and sides narrowly black, but
tips entirely pale), parts of sterna,, tips of abdominal
segments, basal half of femora, and extreme base of tibiae.

The pale tips of the elytra associate the species with
S. annulatus, from which it differs in being larger, elytra

longer, with the flavous portion of each considerably longer,

only just interrupted before the apex, instead of separated
from the tips by a wide black band, the suture also is dark
from the base to just before the tips, so that the flavous
portion is separately enclosed on each elytron; on apmulatus
the larger flavous portion is continuous across the suture

;
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more of the legs are dark and the prothorax is immaculate.
On two of the specimens the abdominal notch is double, but
this appears to be due to post-mortem contraction.

Heteromastix.

The species of this genus usually have the elytra black,
prothorax flavous, and head, legs, and antennae varying from
partly to entirely black or flavous; the females as a rule are
difficult to distinguish, inter se, and those of many species
have not been described; but the males usually have dis-

tinctive antennae, the eleventh joint being often of remark-
able shape, the tenth also is frequently peculiar. It is pro-
bable that the genus Astychina ( 1Q ) will be found to be closely

allied to, if not actually forming a section of it, the two
apical joints of the antennae of A. flavicollis, A. moerens,
and A. funebris differ quite as much from each other as do
some species of Heteromastix with those joints distorted. So
many species have been added since my table of the genus
was published (n) that the following grouping should be of
use:—

Antennae with third to fifth joints distorted in male.

distortus, Lea inflatus, Lea

Antennae with ninth joint coJispicuously dilated in male.

fusicornis, Blackb. mcdonaldi, Lea
insignicornis, Lea nonarius, Lea
macleayi, Lea

Antennae with eleventh joint (arid usually the tenth)
distorted in male.

bicolor, Bohem. ' luridicolli s, Macl.
bispinicornis, Lea major, Lea
bryanti, Lea mediofuscus, Lea
castor, Lea melanocephaltjs, Lea
crassicornis, Lea minor, Lea
decipiens, Lea mirabilis, Lea
diorycerus, Lea mirus, Lea
flavifrons, Lea OBscuRiPES, Lea
flavoterminalis. Lea obscurus, Lea
frater, Lea pall ipes, Lea
gagaticeps, Lea pollux, Lea
galeatus, Blackb. scutellaris, Lea
imitator, Lea spinicornis, Lea
laticollis, Lea tasmaniensis, Lea
longicornis, Lea

(10) Westwood, Trans: Ent.'Soc. Loud., 1876, p. 494.

(ii) Lea, I.e., 1909, pp. 130-132.



Antennae with man)/ joints distorted in male.

mirocerus, Lea

Antennae simple in both sexes.

A. Prothorax partly or entirely dark.

apiciflavus, Lea glaber, Lea
cribripennis, Lea niger, Lea
discoflavus, Lea pulchripennis, Lea
fragilis, Lea tenuis, Lea

B. Prothorax entirely pale.

a. Elytra partly or entirely pale.

denticollis, Lea nigriceps, Lea
dolicocephalus, Lea nigriventris, Lea
flavipennis, Lea tibialis, Lea

b. Elytra entirely dark.

amabilis, Lea pauxillus, Blackb.

angustus, Lea perabundans, Lea
anticus, Blackb. puncticornis, Lea
castigatus, Lea pusillior, Lea
collaris, Lea pusillus, Bohem.
compar, Lea serraticornis, Lea
geniculatus, Lea simplex, Lea
latus, Lea tarsalis, Lea
megalops, Lea tricolor, Lea
nigripes, Lea victoriensis, Blackb.

occidentalis, Lea

Heteromastix pusillus, Bohem.

A specimen of this species, from Lucindale (South Aus-
tralia) has a large, double, infuscate spot on the base of the

prothorax.

Heteromastix victoriensis, Blackb.

On the male of this species the ninth joint of the antennae
is slightly longer and thicker than the eighth or tenth, and
has a small fovea near its apex ; Blackburn did not specially

mention the ninth joint, and in fact its distinctive features

could be easily overlooked, but they appear to connect the

species with those having that joint conspicuously inflated

(as in H. mcdonaldi and allied species) with those in which
the antennae are simple in both sexes. Tasmanian specimens

differ from mainland ones in having the knees no paler than
the adjacent parts.
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Heteromastix tenuis, Lea.

The female differs from the male in being somewhat
shorter, antennae decidedly shorter, prothorax without a small

subbasal notch on each side, and abdomen simple.

Heteromastix mirabilis, Lea.

The female differs from the male in being somewhat
smaller, antennae thinner and simple, legs shorter, and in the

abdomen; it is in fact scarcely distinguishable from the females

of many other species of the genus, although the male is one
of the most distinct.

Heteromastix macleayi, Lea.

Three males from Northern Queensland (Innisfail and
Cairns) appear to belong to this species, but differ somewhat
from each other and from the description of the type. One
in size and colour is like the type except that the four apical

joints of its antennae are infuscated; the second is larger,

3 mm., and has the joints after the second infuscated, becom-
ing almost black after the eighth, its elytra have the basal

fifth flavous and sharply defined from the black ; the third

is still larger, 3'75 mm., and has the joints of the antennae,

after the second, still darker, and slightly more of the elytra

pale. A female, mounted with the second male, agrees well

with it in colour and size, but has the antennae shorter (the

three apical joints only about half the length of those in the

male), with the ninth joint and the abdomen simple.

Heteromastix dolicocephalus, Lea.

On the male of this species the subapical segment of the

abdomen is gently emarginate, the emargination becoming
slightly stronger in the middle, not suddenly as in most males
of the genus ; the antennae are decidedly longer than in the

female.

Heteromastix amabilis, Lea.

Prior to being published this species was given the manu-
script name of elegcms, and was so noted in the table (12>

;

afterwards the name was changed to amabilis, and unfortun-

ately the necessary alteration was not made in the table.

Heteromastix bryanti, Lea. Figs. 1-3.

As the terminal joints of the antennae were not figured

at the time of the description of this species, views of them,
from different directions, are given for comparison with those

of other species.

(12) Lea, Trans. Ent. Soc. Lond., 1909, p. 132.
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Heteromastix flavoterminalis, Lea. Figs. 4-6.

Three figures of the terminal joints of antennae given for

the same reason as those of the preceding species.

11 12 13 14 15' 16 17 IS 19

Terminal joints op antennae oe species op Heteromastix.
1-3, H. bryanti; 4-6, H. flavoterminalis; 7, 8, H. longicomis;
9, H. mediofuscus ; 10-12, H. bispinicornis ; 13-15. H. major;

16, 17, H. obscuripes; 18, 19, H. tasmaniensis.

Heteromastix nonarius, n. sp.

3 . Black; head, prothorax, scutellum, mesosternum,
legs, and basal joints of antennae navous. Moderately
pubescent.

Head gently convex, with small prominent eyes.

Basal joint of antennae about as long as second and third
combined, second to fifth moderately transverse, sixth to

eighth strongly so, ninth large, about as long as four pre-

ceding ones combined, evenly dilated from base but more
produced on inner side of apex than on outer side (tenth
and eleventh joints missing). Prothorax almost twice as wide
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as long; with a few submarginal punctures. Elytra parallel-

sided to near apex; with dense and small, but sharply denned
punctures. Length, 3 mm.

Hah.—Northern Queensland (Blackburn's collection)

.

Type (unique), I. 11859.

In my table would be associated with H. fusiformis, from
which it differs in being smaller, legs entirely pale, antennae
with third to eighth joints decidedly transverse, and the

ninth larger and of different shape; it is also close to //.

insignicornis, but the seventh and eighth joints of antennae
are at least twice as wide as long, instead of slighty trans-

verse, the third joint also' is no larger than the second.

Heteromastix longicornis, n. sp. Figs. 7, 8.

d . Black and flavous. With dense, short pubescence.

Head gently convex, with two feeble interocular impres-

sions. Antennae long and thin, fourth joint the length of

first, slightly longer than third, and twice the length 'of

second, the others somewhat longer, tenth and eleventh

distorted. Prothorax twice as wide as long, margined
throughout, the lateral margins slightly dilated and thickened

near apex; with fairly large, submarginal punctures. Elytra

long, thin, and almost parallel-sided to near apex ; with

dense and small punctures, many of which are sharply

defined, but others transversely confluent. Subapical segment
of abdomen triangularly notched in middle. Legs thin, but
not very long Length, 3'5 mm.

Hah.—New South Wales: Dorrigo (W. Heron), Gosford
(H. J. Carter). Type, I. 11863.

The antennae extend to the tips of the elytra, the

distortion of the apical joints is very different from, that of

all other known species, the tenth is distinctly longer than
the ninth and eleventh, and slightly thicker, from one
direction it appears somewhat lopsided and from another
sinuous, on top near the apex there is a shallow groove, as

if for the partial reception of the eleventh ; the latter is

slightly longer than the ninth and strongly curved at the
base. The pale parts are the head, prothorax, scutellum,

a small part of base of elytra, and the sides to near apex (but
the two colours not sharply limitejd), legs (parts of tarsi

infuscated), and basal joints of antennae.

Two females, from Dorrigo, probably belong to this

species, they differ from the males in having the head black,

except for a variable portion of the muzzle, the scutellum
black, the black of the elytra advanced to the base, except
at the sides, where it is continued almost to the tips,
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antennae shorter, thinner, with simple joints, and abdomen
not notched; on one of them its tip is flavous.

Heteromastix mediofuscus, n. sp. Fig. 9.

d . Black; muzzle, prothorax, legs, two basal, and
three apical joints of antennae flavous. With short and
moderately dense pubescence.

Head shining, and with two feeble interocular depres-

sions. Antennae moderately long, fifth and seventh joints

slightly dilated on upper side, the sixth conspicuously

dilated there, ninth joint longer than eighth, tenth and
eleventh distorted, closely applied together, and about

equal to the combined length of the seventh to ninth.

Prothorax about twice as wide as long, sides slightly dilated

and slightly thickened near apex. Elytra parallel-sided to

near apex; with dense and small, but sharply defined

punctures. Length, 35 mm.
Hob.—Queensland: Mount Tambourine (A. M. Lea).

Type (unique), I. 11864.

Apart from the antennae I cannot distinguish this

species from II. bicolor, but the sixth joint is conspicuously

produced on one side, although from some directions it

appears even smaller than the adjacent ones; in colour it

also approaches H. mirocerus, bat the fourth to sixth joints

of antennae of that species are very different. The third to

sixth joints are pale on the under-parts, and infuscated

above, the three following joints are almost black, the

eleventh is so closely applied to the tenth that it is difficult

to distinguish its junction with that joint; it appears to be
somewhat helmet-shaped, although not much like that of

H. gagaticeps.

Heteromastix bispinicornis, n. sp. Figs. 10-12.

<3 . Black; prothorax, parts of under-surface of head,
legs (tarsi infuscated), and two or three basal joints of

antennae flavous. With very short pubescence.

Head feebly impressed between eyes. Antennae moder-
ately long, two apical joints distorted. Prothorax almost
twice as wide as long, margined throughout, sides slightly

dilated to near apex. Elytra parallel-sided to near apex;
with dense and small, rugose punctures. Length

( $ , 9),
4-4*5 mm.

9 • Differs in having the head smaller, antennae
shorter, thinner, and simple, and abdomen not notched.

Hah.—Queensland: Mount Tambourine (A. M. Lea).
Type, I. 11865.
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The tenth joint of antennae of the male is rather large,

and grooved on one side for the partial reception of the

eleventh, from one direction it appears to be divided into

two, so that the antennae seem to be twelve-jointed ; the

eleventh is about the length of the three preceding combined,

fairly stout on the apical half, and strongly narrowed (on

one side) to the base, near the base there are two spines, a

rather short outer one directed outwards and forwards (from

some directions this appears to belong to the tenth joint),

and a longer one on the lower side, directed downwards
and backwards. The colours are as on many other species,

but the armature of the eleventh joint distinguishes from
them all.

Heteromastix majoe, n. sp. Figs. 13-15.

<3 . Black
;

prothorax, scutellum, labrum, parts of

under-surface of head, and of three basal joints of antennae,

knees and front coxae flavous. With very short pubescence.

Head shallowly depressed in front. Antennae rather
long and not very thin, two apical joints distorted. Protliorax

twice as wide as long, margined throughout, wider near
apex than at base. Elytra parallel-sided to near apex; with
dense and small, rugose punctures, coarser in middle than
elsewhere. Subapical segment of abdomen deeply triangularly

notched. Length, 6*5 mm.
Hab.—'N&w South Wales (R. J. Burton). Type

(unique), I. 12254.

The tenth joint of antennae is slightly shorter than the
ninth, slightly wider at apex, somewhat lopsided, and with
a notch at the apex on the under-surface; the eleventh is

irregularly curved on one side, appears widest at base, and
from another narrower than the tenth, and on its under-
surface there is a long irregular groove ; it has also a small
basal spine invisible from most directions, and from some
appearing to be attached to the tenth. Except for the
labrum the upper-surface of the head is entirely black, and
this with the pale scutellum associate the species in my table
with H. pallipes, and H. laticollis, the former has legs

almost entirely pale, and the latter with a greater portion
dark, they have also different terminal joints; it is larger
than any other species, having the elytra entirely dark and
terminal joints distorted.

Heteromastix obscuripes, n. sp. Figs. 16, 17.

d • Black; prothorax and parts of three basal joints
of antennae flavous. With short, ashen pubescence.
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Head with two small but distinct interocular impres-

sions. Antennae moderately long and not very thin, three

apical joints distorted. Prothorax about twice as wide as

long, distinctly margined throughout. Elytra parallel-sided

to near apex; with dense and small, but sharply defined

punctures, becoming somewhat larger about middle. Length,

4 mm.
Hab.—Victoria : Dividing Range (Blackburn's collec-

tion). Type (unique), I. 11868.

The seventh and eighth joints of antennae are slightly

incurved on one side, and outcurved on the other, the ninth

has a narrow notch near the base (invisible from most

directions, but very distinct from others), the tenth has its

apical portion hollow, and conspicuously produced on one

side, and a subbasal notch somewhat larger than on the

ninth, the eleventh is about as long as the two preceding

combined, with a spine on one side of base, and the middle

strongly incurved on one side. There are two small, round

foveae, on the disc of the pronotum of the type; they are

quite symmetrical, but their presence is possibly due to post-

mortem contractions. No parts of the legs (except a small

portion of the front coxae) are flavous, even the tibiae being

deeply infuscated. In my table would be placed with

H. gagaticeps, which has conspicuously bicoloured legs and
very different antennae; it is closer to H. laticollis than to

any other described species, but the scutellum is dark, the

apical joint of the antennae is less strongly curved than on
that species, but in much the same way.

Heteromastix tasmaniensis, n. sp. Figs. 18, 19,

o* . Black; prothorax flavous, parts of three basal joints

of antennae obscurely flavous. With rather dense pubescence.

Head with scarcely traceable frontal impressions.

Antennae moderately long, third joint stouter than the others,

tenth and eleventh distorted. Prothorax twice as wide as

long, margined throughout. Elytra parallel-sided to near
apex ; with dense and small, sharply defined punctures,

becoming larger about middle. Length, 3'25-3*5 mm.
Hab.—Tasmania: Cradle Mountain (H, J. Carter and

A. M. Lea). Type, I. 12209.

The tenth joint of antennae on one side is slightly longer

than the ninth, but on the other is conspicuously shorter, the

eleventh has one side incurved towards the base, with the

base itself on that side produced over the shorter side of the

tenth, and with a small spine there. The abdominal notch is

larger than usual. In my table would be placed with H.
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gagaticeps, from which it differs in being smaller, legs entirely
dark, darker basal joints of antennae, with apical joints dif-

ferent, and elytral punctures coarser; from the preceding
species it differs also in being smaller, ninth and tenth joints
not notched near base, the tenth longer on one side than the
other, but not conspicuously produced there, and the eleventh
less strongly incurved on one side. It is the only species
known from Tasmania with the apical joints distorted.

Heteromastix nigriceps, n. sp.

d . Black and flavous. With short, pale pubescence.

Head with two faint interocular impressions. Antennae
rather long and thin. Prothorax about twice as wide as long,

margined throughout, lateral margins somewhat wider and
.distinctly thickened near apex. Elytra parallel-sided to near
apex; with dense and small, but sharply defined punctures,
becoming very small at tips and base. Length (<$ , 9)>
3*5-4 mm.

9 . Differs in having the head smaller, with smaller and
less prominent eyes, and shorter antennae.

Hab.—Northern Queensland (Blackburn's collection),

€airns (Dr. E. W. Ferguson). Type, I. 12257.

The black parts are the head (except mentum), meso-
sternum, metasternum, and abdomen; on some specimens some
of the antennal and tarsal joints, and the coxae, are rather

lightly infuscated, on others the legs and antennae are entirely

pale. On both sexes (there are two pairs taken in cop. before

me) the abdomen is notched, but the notch is much larger on
the male than on the female. In my table would be asso-

ciated with H . flavipennis, but is a much smaller species, with
finer punctures and prothoracic margins much as in H.
pusillus, to which it is structurally closer.

Heteromastix denticollis, n. sp.

3 . Flavous; head, metasternum, and abdomen blackish,

antennae (except some of the basal joints) deeply infuscated,

middle and hind coxae, parts of femora and of tarsi rather

lightly infuscated. With short, pale pubescence.

Head with two vague interocular impressions. Antennae
long and thin. Prothorax at widest more than twice as wide

as long, with fine margins, but each side suddenly and strongly

dilated and thickened towards apex. Elytra loner, thin, and
almost parallel-sided to near apex; with dense and small, but

sharply defined punctures. Length, 3-3'25 mm.
Hab.—Northern Queensland (Blackburn's collection).

'Type, I. 12261.
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A narrow, fragile species, in many respects close to the

preceding one, but at once distinguished by the lateral mar-
gins of the prothorax; these are suddenly and strongly dilated

somewhat nearer the apex than base, so as to appear like a

large obtuse tooth on each side ; on the preceding species

the margins are somewhat dilated near apex and thickened

there, but the increase is neither sudden nor strong. A second

specimen differs from the type in having the dark parts of the

femora almost black.

Heteromastix pulchripennis, n. sp.

$ Black; elytra deep purple. With short, dark
pubescence.

Head with two small, transverse, interocular impressions.

Antennae moderately thin, extending to about middle of

elytra, second joint more than half the length of third,

eleventh distinctly longer than tenth. Prothorax almost

twice as wide as long, sides and base distinctly margined, the
former almost parallel. Elytra parallel-sided to near apex;
with dense and sharply defined punctures of moderate size.

Length, 3 mm.
Hah.—Queensland: Coen River (W. D. Dodd). Type

(unique), T. 11869.

In my table would be placed with H . nir/er, but the elytra

are purple, prothorax more parallel-sided, and antennae no
longer than in its female.

Heteromastix fragilis, n. sp.

d • Dark piceous-brown, elytra, under-surface of head,,

legs, and three basal joints of antennae obscurely pale. With
short, ashen pubescence.

,Head vaguely impressed between eyes. Antennae long

and thin, third joint twice the length of second, and slightly

stouter than the following ones. Prothorax about twice as wide
as long, hind angles widely rounded, sides slightly dilated to

near apex, and somewhat thickened at widest part. Elytra

long and thin; with dense, small, and somewhat rugulose

punctures. Length, 2 mm.
Hob.—Northern Queensland (Blackburn's collection).

Type, I. 11873.

A minute, dingy, fragile species. Its prothoracic margins
are slightly paler than the disc, and so the species could hardly
be referred to B or BB of my table, but regarding it as belong-
ing to BBB of that table, it would be distinguished from the

species placed there by its minute size; it is in fact smaller

than any species noted in that table, but there are others

equally small now before me.
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Heteromastix nigriventris, n. sp.

cJ . Flavous; apical three-fifths of elytra, abdomen, and
eight or nine apical joints of antennae black. With rather

short, pale pubescence.

Head feebly impressed between eyes. Antennae moder-
ately long and thin, third joint slightly stouter than the
following ones. Prothorax about twice as wide as long,

margined throughout, sides slightly dilated to near apex,

and somewhat thickened near apex. Elytra slightly dilated

beyond the middle; with dense and small, but sharply denned
punctures. Length (d , 9), 2*5-3 mm.

9 • Differs in having the head smaller, eyes less

prominent, antennae shorter, and in the abdomen.

Hab.—Northern Queensland (Blackburn's collection),

Cairns (Dr. E. W. Ferguson). Type, I. 11871.

The black part of the elytra is somewhat rounded in

front, so that the flavous portion is advanced along the sides

to beyond the middle; on some specimens some of the
antennal joints beyond the third are hardly more than
infuscated. In my table the entirely pale prothorax and
bicolorous elytra readily distinguish it from all species having
simple antennae; structurally it approaches H. pusillus; the
simple front legs readily distinguish it from H. tibialis.

Heteroma.stix compar, n. sp.

d . Black ; head, prothorax, scutellum, mesosternum,
two basal joints of antennae, and knees flavous, rest of legs

more or les3 deeply infuscated. With short, ashen pubescence.

Head with a narrow, oblique impression, on each side

of middle in front. Antennae rather long and thin, tenth
joint partly shining, and with a small fovea near apex.

Prothorax less than twice as wide as long, margins rather

wide at base and sides, and narrow across apex, sides widest

but not thickened near apex; with distinct, submarginal
punctures. Elytra parallel-sided to near apex; with dense
and sharply defined punctures of moderate size. Length,
2-75-3 mm.

Hab.—Northern Queensland (Blackburn's collection),

Kuranda (F. P. Dodd). Type, I. 11874.
The tenth joint of the antennae, on three males before

me, has a small subapical fovea or puncture on a small
shining place, on the type the joint itself is slightly longer
and thicker than the eleventh; on the other males it is noj

thicker, and is slightly shorter than the eleventh; on two
of them (including the type) the cephalic impressions are

almost conjoined in front to form a V, on the other they are
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much less distinct. In my table would be placed with

H. anticus, and H. geniculatus, from which it is readily-

distinguished by the tenth joint; from the former it is also

distinguished by its smaller size and less conspicuously

bicoloured legs, and from the latter also by only having two
basal joints of antennae pale.

A female, mounted with on© of the males by Mr.
Blackburn, possibly belongs to the species, but has the head
black, and differs in other (probably sexual) characters.

Heteromastix angustus, n. sp.

d • Flavous; elytra, metasternum, abdomen, and
antennae (three or four basal joints excepted) deeply

infuscated. With short, ashen pubescence.

Head with two feeble interocular impressions. Antennae
long and thin. Prothorax about twice as wide as long, base

and apex finely margined, sides suddenly and strongly

dilated, or obtusely dentate, rather nearer apex than base.

Elytra long and thin; with small and crowded, somewhat
rugose punctures. Length, 2*25-2'5 mm.

Hob.—Northern Queensland: Blackburn's collection.

Type, I. 11879.

A thin, dingy species, structurally close to H . denticollis,

but head and prothorax flavous; the sides of the prothorax
are an exaggeration of those of H . pusillus, but the antennae
are decidedly longer than in that species, the eyes are

slightly larger, and the whole insect is smaller It is the
smallest and thinnest of all the species having entirely dark
elytra and pale head.

Heteromastix collaris, n. sp.

S . Black; prothorax, part of under-surface of head,

and front coxae flavous. Densely clothed with short

pubescence.

. Head gently depressed between eyes, with a slight

longitudinal elevation near each antenna. Antennae long

and rather thin, third joint stouter than the following ones.

Prothorax less than twice as wide as long, margined through-
out, sides slightly but regularly increasing in width from
base to near apex, and then strongly rounded to apex itself,

which is not quite as wide as base. Elytra almost parallel-

sided to near apex; with crowded and small punctures (almost
shagreened). Length (d, 9)> 6-7 mm.

9 • Differs in having the head smaller, antennae about
one-third shorter, and in the abdomen.

Hah .—Victoria : Dividing Range (Blackburn's collec-

tion), South Wandin (H. H. D. Griffith from E. Jarvis).

Type, I. 12259.



84

The sides of the prothorax are much as those of II.

penicillatus ; but the head and knees are black; the sides are

intermediate between those of the species of the pauxillus (F)

and pusillus (FF) groups of my table, in H . amabilis the

angulation is slightly more pronounced, the third and fourth

joints of its antennae are thinner, and the knees are pale;

II. simplex is smaller, with much shorter antennae, more
distinct elytral punctures and pale knees; II. pauxillus, which
it closely resembles in size and colour, has decidedly thinner

antennae, and sides and front angles of prothorax different

;

there are a few submarginal punctures on the prothorax,

but they are much less distinct than on H . victoriensis,

which also has the sides of the prothorax evenly rounded,
knees (on the typical form) paler than the adjacent parts,

and elytra] punctures much more sharply defined.

Heteromastix serraticornis, n. sp.

d . Black; prothorax, part of under-surface of head,

two basal joints of antennae, and part of the third, and legs

(tarsi and parts of tibiae infuscated) flavous. With short

pubescence.

Head gently depressed in front. Antennae moderately
long, rather thin, third to tenth joints slightly serrated on
one side. Prothorax less than twice as wide as long, margined
throughout, lateral margins slightly and evenly rounded and
slightly thickened near apex; with submarginal punctures.

Elytra slightly wider near apex than at base; with crowded
and small rugose punctures. Length

( 6 , Q), 4*5-6 mm.
9 . Differs in having the head smaller, antennae about

one-third shorter and not serrated, prothorax with margins
nowhere thickened, and in the abdomen.

Hah.—New South Wales: Brindabella (Blackburn's
collection), Jindabyne, in January, and Sydney (H. J.

Carter). Type, I. 11876.

On each of three males and five females the tips of the
front tibiae, half of the middle and three-fourths of the hind
ones are infuscated ; on one of the males the base of the hind
femora and hind coxae are infuscated, and on two of the
females the middle and hind femora are deeply infuscated
in parts. The serration of the antennae of the male is

slight, but quite distinct from some directions; in H.
pauxillus they are not serrated, on the female of the present
species they are also not serrated, but they are scarcely half

the length of those of that species, which is also narrower
and with darker legs; //. simplex has shorter and non-
serrated antennae, elytral punctures more distinct, and more
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of legs dark, the antennae of its female, however, are very

.similar. In appearance it is closest to H. latus, but is

somewhat narrower, antennae longer and more strongly

serrated in male, the terminal joint not constricted in middle,

and more of the legs and less of the head pale.

Laius sinus, Lea.

A specimen, from Gosford, the locality of the type, is evi-

dently a female of this species, its apparent second joint

(really the third) of antennae is much larger than is usual in

females (but in this it resembles the female of L. flavono-

tatus) but much smaller than in the male and simple, from
the male also it differs in having the following joint reddish,

less of the muzzle reddish, the head with very small punctures,

and the front tarsi and abdomen simple.

Laius flavifrons, Lea.

Two males, from Parachilna (South Australia), differ

from the type in having two narrow dark lines extended in

front from the dark interocular space, parts of the under-

surface of the two basal joints of antennae (in error in the

original description (13^ the second joint was referred to as the

"basal" one) and the legs entirely dark; the dark subapical

markings of the elytra are also connected across the suture.

One of the specimens has a black blotch, with a greenish

gloss, occupying rather more than the median third of the

prot-horax, touching its base but not apex ; this specimen
at first glance somewhat resembles L. nidicola, L. inter-

medins, and L. villosus, all of which have much larger punc-
tures on the elytra, and very different antennae.

Laius pallidus, Lea.

A male, from Parachilna, with antennae identical with
those of the type, has the dark part of the elytra not in the

form of sharply limited spots, but more like a deep stain,

irregularly occupying most of the basal two-thirds, with a

whitish spot, completely isolated at the basal third, on each
elytron : its scutellum is black.

Laius verticalis, W. S. Macl.

A male of this species, from Wyndham (North-western
Australia), is somewhat smaller than the females before me;
the basal joint of its antennae is large, and with a process

obliquely placed, so that from some directions the process

itself appears narrow, parallel, and elevated at right angles
from the mass of the joint, from other directions it appears

(13) Trans. Roy. Soc. S. Austr., 1917. p. 138, fourth line.
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to be subtriangular, with its hind part vertical, and front

part curving to the apex, from other directions the whole,

joint appears like a thick, barbless hook; the apparent second
joint is large, convex on the lower-surface, and irregularly

concave on the upper; the second joint of its front tarsi is

stout, and longer than the two following ones, which from
some directions it entirely conceals, it is also tipped with
black. It is certainly close to the male of L. tarsalis, but the
head is without the interrupted ridge between the eyes which
causes the head of that species, when viewed from behind, to

appear conspicuously notched in the middle; the head of the

present species, when so> viewed, appears to have a gently even
incurvature between the eyes.

Laius cinctus, Redt.

A male, from lownsville, is much below the average size

of this species, has shorter antennae (the three apical joints

are notably stouter than on the typical form), and front

femora pallid, but as the distorted joints of the antennae are

almost exactly the same, and the front femora are foveate,

it should probably be regarded only as a variety of the species.

Laius armicollis, Lea.

A male of this species, from Sea Lake (Victoria), in Mr.
Goudie's collection, has the pale parts almost scarlet, no doubt
the normal colour of living specimens. Two females, from
Leigh Creek (South Australia), evidently belong to the species;

they differ from the male in having the head green, except

for the flavous muzzle, and without excavations, the pro-

thorax unarmed and immaculate, and the second joint of the

front tarsi normal.

Laius effeminatus, n. sp.

3 . Metallic purplish-blue, prothorax, three spots on
elytra, under-surface of basal joints of antennae, and part

of abdomen reddish. With rather dense, erect, blackish hairs.

Head gently convex, with two feeble-depressions in front;

punctures small and sparse. Antennae obtusely serrated,

apparent second joint simple, almost as long as two following

combined. Prothorax widely transverse, sides strongly

rounded, base feebly bilobed; with fairly large, scattered

punctures, becoming numerous on sides. Elytra slightly

dilated to near apex, sides and suture thickened; with
crowded, rugose punctures, becoming sparser (but still dense)

and more sharply denned near scutellum, and at apex. Front

femora simple; second joint of front tarsi large, lopsided,
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partially concealing third and fourth, and with a black

outer comb. Length ( d , 9)> 4-5*5 mm.
9 . Differs in having the head smoother in front,

antennae slightly shorter and thinner, elytra more dilated

posteriorly, and second joint of front tarsi similar to the third.

Hab.—Victoria: Melbourne, in September (F. E. Wil-
son); Geelong (H. W. Davey). Type, I. 12215.

One of the few species of the genus with antennae prac-

tically identical in the sexes. The pale markings of the elytra

consist of a fairly large spot, common to both, at the apex,

and a narrow spot on the middle of each side, varying from
one-third to one-fifth the length of the elytra; but on one
female the lateral spots are absent. The antennae, scutellum,

under-surface, and legs are less blue than the head and elytra

;

they might be regarded as black, with a bluish gloss; on some
specimens parts of the elytra have a slight greenish gloss.

On each of the nine specimens examined the elytra do not

quite cover the abdomen ; on the male the tip of the latter

is deeply notched, on the female it is but feebly notched.

LAIUS JANTH1NIPENNIS, n. Sp.

cS . Black with a purplish gloss, elytra deep purple,

prothorax and parts of basal joints of antennae flavous.

With sparse, ashen pubescence, and erect, dark hairs.

Head with a narrow curved line connecting bases of

eyes, front shallowly depressed and subtriangular ; with

minute punctures. Antennae with first joint large, its inner

apex produced into a truncated lamina, apparent second
joint large, its lower-surface gently convex and irregularly

four-sided, upper-surface irregularly concave and deeply

notched to receive lamina of first joint, the following joints

feebly serrated. Prothorax strongly transverse, sides strongly

rounded, base gently bilobed, a wide shallow depression near
base; sides with fairly numerous punctures, sparse elsewhere.

Elytra parallel-sided to near apex, sides and suture thickened

;

basal sixth and apical third shining and with sparse punctures,
the intervening space subopaque, and with crowded, rugose
punctures. Second joint of front tarsi rather large and lop-

sided. Length, 3 mm.
Hab.—Queensland: Roma (Dr. E. W. Ferguson).

Type, I. 12216.

A very distinct species of medium size, and the only one
known to me having prothorax entirely pale, and elytra

entirely dark. In some respects it is close to the description
of L. asperipermds, but is smaller, prothorax immaculate,
two joints of each antennae partly pale, and muzzle dark.
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Laius intricatus, n. sp.

S . Black, in parts with a greenish or bluish gloss

;

elytra bright red, with purple markings, suture black, all

margins of prothorax, parts of muzzle, and parts of basal

joints of antennae reddish. With sparse, ashen pubescence,

and erect, brownish hairs.

Head densely granulate-punctate. Antennae with first

joint dilated and irregular at apex, apparent second large,

lower-surface gently convex ,and lopsided, upper-surface

with a large excavation near base, and a semi-double one
near apex, following joints more or less distinctly serrated,

apical one almost twice as long as the preceding one.

Prothorax almost twice as wide as long, sides evenly rounded,
irregularly depressed near base; margins with irregular

punctures, small and sparse elsewhere. Elytra almost

parallel-sided to near apex, sides and suture thickened: with

crowded but sharply defined punctures in middle, becoming
sparser about base and apex. Second joint of front tarsi

rather large, lopsided, with a black outer comb. Length
(d , $), 4*5-5 mm.

$ . Differs in having the head smaller, with smaller

punctures, basal joints of antennae entirely pale, the first

about as long as in the male but only about half as thick

at apex, the apparent second simple, about as long as two
following combined, and second joint of front tarsi much
the same as third.

Rah.—South Australia: Port Broughton (A. M. Lea),

Fowler Bay (C. French). Type male, I. 11881, in South
Australian Museum; type female, in National Museum.

A curiously marked species. The red of the elytra is

brighter but otherwise almost as in Nov ins cardinal!s : the

purple part on each elytron is directed backwards from the

shoulder, on the inner side curves round to the suture at

the basal third, from the main portion is continued and at

the apical third is directed on one side to the margin, along

which it continues for a short distance, on the other side it

turns round to meet a large, somewhat diamond-shaped
mark on the suture, as a result (combined with the black

suture) there are four isolated red patches on each elytron

:

a round one near the scutellum, an irregularly four-sided

medio-sutural one, a large irregular apical one, and a narrow
lateral strip on the basal half; the large dark part of the

pronotum is gently incurved to the middle in front, dilated

on each side, and bilobed at base.
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Laius trifoveicoenis, n. sp.

<3 . Dark purple, some parts blackish
;
prothorax, apex

of elytra, basal joints of antennae, and most of legs flavous.

With sparse, ashen pubescence, and long, dark hairs.

Head gently concave in front; with dense and small

punctures. Antennae with first joint dilated at apex,

apparent second very large, lower-surface gently convex,

upper-surface with three irregular excavations. Prothorax
strongly transverse, sides strongly rounded; with fairly

dense punctures on sides, sparse elsewhere. Elytra almost

parallel-sided to near apex, sides and suture slightly

thickened, apex base and sides with rather small and rugose

punctures, denser, larger, and more rugose elsewhere. Second
joint of front tarsi lopsided, with a black outer comb.
Length (tf , 9), 2'75-3 mm.

$ . Differs in having the head smaller, apparent second

joint of antennae simple, and second joint of front tarsi

similar to the third.

Hab.—Australia (old collection); South Australia:

Moonta (Blackburn's collection). Type, I. 7582.

The elytra are coloured almost as in L. mwocerus, but
the two species have little else in common, from some
directions they appear to be multigranulate. The pale apical

portion occupies about one-fourth of the length at the
suture, where it is longest, and then curves round to each
side so as to resemble the figure 3, but it is very narrowly
continued along each side almost to the base; the antennal
joints, after the apparent second, are more or less infuscated.

Laius albomaculatus, n. sp.

d" . Black; parts of basal joints of antennae flavous, four
large spots, and parts of extreme base of elytra, almost white.

With fairly numerous, erect, dark hairs.

Head gently convex, with a small fovea in middle and
two feeble depressions in front ; with dense and sharply defined

punctures. Antennae with first joint moderately long, the
apparent second much larger, gently convex on lower-surface,

irregularly concave on upper-surface, the outer front angle

conspicuously produced, many of the following joints trans-

verse. Prothorax widely transverse, apex much wider than
base, a shallow depression near base ; with dense and sharply

defined punctures on sides, sparser elsewhere. Elytra with
sides slightly dilated to near apex, sides and suture thickened;

with dense and sharply defined punctures on most of the

dark parts, sparser and smaller on the pale parts. Second
joint of front tarsi lopsided, with a black outer comb.
Length, 2*5 mm;



90

Hab.—South Australia: Tarcoola (A. M. Lea). Type
(unique), I. 12217.

A small, very distinct, black and white species, in some
respects like L. flavonotatus, but antennae of different shape
and elytral spots and punctures very different. The pale

basal parts of the elytra are normally concealed by the pro-

thorax; two of the spots are at the basal third, and appear
as parts of a fascia widely interrupted at the suture, and
not touching the sides; the other spots are apical, and very
narrowly separated by the suture.

Laius inconstans, n. sp.

<S . Flavous and black or infuscated. Clothed with
sparse, ashen pubescence, and a few longer hairs.

Head wide and gently convex ; with dense sharply denned
punctures. Antennae with basal joint fairly large, the
apparent second much larger, gently convex on lower-surface,

upper-surface with a curved ridge bounding two large unequal
excavations, apical corners somewhat produced, many of the

following joints slightly transverse. Prothorax about twice

as wide as long, sides strongly rounded* a shallow depression

near base ; with fairly dense and ratner sharply defined punc-
tures on sides, sparse elsewhere. Elytra almost parallel-sided

to near apex, sides and suture thickened; densely and
irregularly granulate-punctate, the punctures smaller and
sparser about base and tips than elsewhere. Second joint of

front tarsi large, lopsided, and with a black outer comb.
Length ( S , 9), 2-275 mm.

9 . Differs in having the head smaller, the apparent
second joint of antennae simple, and about as long as the

two following combined, prothorax less transverse, and second

joint of front tarsi simple.

Hab.—South Australia: Barton (A. M. Lea), Murray
River (A. H. Elston and K. F. Kemp). Type, I. 12218.

"

In general appearance approaches the variety of L.

pallidus described from Parachilna, but the antennae very

different. Of the four specimens before me no two are exactly

alike in colours. The type male has the head flavous, with

the basal half slightly infuscated, the prothorax is almost

black, with all the margins narrowly flavous, the scutellum

is black, the elytra at the extreme base (normally concealed

by the prothorax) are flavous, then there is a fairly wide
blackish fascia touching the suture but not the sides, then a

fairly wide, almost white one, touching the sides but not the

suture, then a wider blackish one touching the sides, and
narrowly interrupted at the suture, and then about the apical

fourth is flavous: the tarsi and tip of antennae are also
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infuscated. A second male has the head entirely pale, the

prothorax pale except for a large infuscated spot on each

side, the dark parts of the elytra less blackish, and the pale

fascia at the median third larger ; most of the antennae and
of the tibiae are also infuscated. The type female has the

head, prothorax, scutellum, antennae (except the extreme
tips), and legs flavous, with the dark basal fascia not much
darker than the pale one following it, and the postmedian
one hardly infuscated. On the second female the base of the

head and part of the prothorax are vaguely infuscated, and
the elytral markings arc very obscurely defined, the infus-

cation of the legs is also slight. As with other males of the
genus the apparent second joint of the antennae appears of

different shape from almost every point of view.

Hypattalus punctulatus, Blackb.

Although Hypattalus was proposed by Blackburn on
species that differed in their tarsi from typical species of

the genus Attains, and the male tarsi of the latter were
commented upon, he did not denote the sex of either H.
'punctulatus, or H. elegans (described on the same page), and
there M'ere no particulars given (the legs, except as to their

colour, were not mentioned in either description) that
can be relied upon, to determine the sex. When the major
portion of his collection was acquired by the South Australian
Museum there was one cotype of punctulatus in it, this

specimen is a female. Two males, from Adelaide and Mount
Lofty, belong to the species, and differ from the female in
having part of the muzzle pale, the antennae longer and
strongly serrated, and the hind tibiae thickened, and foveate
in the middle of the outer side, with part of the foveated
portion red. In the male of H . elegans the distorted portion
is slightly nearer the base, and is not foveate externally.
The two species are certainly distinct, but they both have
decidedly blue elytra. Another male, from Victoria, however,
has the elytra of such a deep purple as to be almost black.

Hypattalus sordidus, Lea.

Of two specimens taken by Mr. F. E. Wilson, in Victoria,
one has a dark median line on the prothorax and more of its

sides dark than usual; the other has the prothorax entirely
pale.

Hypattalus alphabeticus, Lea.

Two specimens, sexes, from Parachilna (South Australia)
probably belong to this species, but differ from the type in
being considerably larger (<$ , 2*75; Q, 3 mm.), the dark

d2
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parts of the elytra metallic-blue instead of violet, with the

subapical spots more nearly circular, and touching the suture,

the pale portion the same shade as the prothorax, instead

of paler, the punctures across the middle fairly coarse, and

the antennae (except the under-surface of some of the basal

joints) deep black. The female differs from the type (also

a female) in having the antennae decidedly shorter and
stouter, the legs darker, with the hind ones black. The
male has decidedly longer antennae than in the Parachilna

female, of the same proportionate length as those of the

type, but the serrations are stronger; its hind legs are

missing, but the front and middle femora and tibiae are

pale; the front femora are simple.

Hypattalus insularis, Lea.

A specimen, from the Dividing Range (Victoria),

evidently belongs to this species, but has tibiae entirely

dark; the prothorax is flavous with a large infuscate diseal

blotch, and its punctures are less distinct than on the types;

the elytra have vague remnants of striation (as on the
types). A specimen, from Sydney, has legs as in the type,

but the prothorax entirely flavous.

Hypattalus flavoapicalis, n. sp.

6* . Black; tip of elytra, apical segment of abdomen,
parts of under-surface of antennae, and of under-surface of

muzzle, trochanters, and parts of coxae flavous. With sparse,

short, ashen pubescence, and rather numerous erect, dark
hairs.

Head moderately convex between eyes, with two shallow

conjoined depressions in front
;
punctures rather sparse and

minute, becoming denser at base. Antennae rather long,

feebly serrated, seventh joint slightly longer than the adjacent
ones, and the length of eleventh. Prothorax strongly trans-

verse, sides (except in front) and base obliquely margined

;

with a few scattered punctures. Elytra parallel-sided to near
apex, sides and suture slightly thickened, the apex more
strongly so; with rather large, crowded, and sharply defined

punctures. Apical segment of abdomen rather large. Hind
tibiae moderately curved. Length (J, 9)> 4-4'5 mm.

9 . Differs in having the head smaller, with shallower

frontal depressions, antennae shorter and thinner, legs

shorter, and apical segment of abdomen softer.

Hob.—Tasmania: Cradle Mountain (H. J. Carter and
A. M. Lea), Waratah (Lea). Type, I. 12248.

In my table of the genus <14) would be associated with

(14) Lea, Trans. Ent. Soc. Lond., 1909, p. 169.
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II. exilis and //. montatius, but differs from each in the pale

markings of elytra being confined to the apex. On the male
the elytra have a faint greenish gloss ; the apical segment of

its abdomen is smooth and appears to be hard (as in the male
of hi. apiciventris) ; on the female, although similarly

coloured, it is irregularly wrinkled, as a result of post-mortem
-contractions. A single specimen was taken at each locality.

Hypattalus tricolor, n. sp.

<$ Black ; elytra violet-blue, their tips, prothorax,

scutellum, and abdomen flavous
;
parts of legs and of basal

joints of antennae obscurely diluted with red. Upper-surface
almost glabrous.

Head with very feeble depressions in front; with sparse

and minute punctures. Antennae moderately long, not very

thin, obtusely serrated. Prothorax strongly transverse,

sides and base thinly margined; almost impunctate. Elytra
parallel-sided to near apex, sides and suture thickened, the
apex still more so ; with rather minute but sharply defined

punctures, nowhere crowded, but in places rather numerous.
Front femora moderately curved • and edentate, but
trochanter long, thin, and truncated, hind tibiae rather long
and strongly curved. Length, 2*5 mm.

Hah.—Northern Queensland (Blackburn's collection).

Type (unique), I. 11885.

The curvature of the front femora, with the very
conspicuous front trochanters, associate this species with
H. australis and its allies; the only one of these having
similarly coloured elytra is H. apicipennis, which has elytral

punctures crowded (although sharply defined) on most of its

surface, very different to those on the present species, which
also has the abdomen pale. There are several somewhat
.similarly coloured species (H . viridu and //. violaceus), but
with normal front legs in the male.

A female, from New South Wales (Blackburn's collec-

tion), probably belongs to this species, but has slightly
larger elytral punctures (although nowhere crowded), its

colours are exactly as in the type, from which it differs also
in having antennae shorter, and front legs simple.

Hypattalus inconspicuus, n. sp.

cT . Black, prothorax flavous
; parts of four or five basal

joints of antennae, trochanters, parts of coxae and parts of

front and of middle tibiae obscurely flavous. With sparse,

ashen pubescence.

Head with shallow depressions in front, and with rather
sparse punctures. Antennae moderately long and obtusely
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serrated. Prothorax strongly transverse, sides and base with
thin margins; sides with fairly distinct punctures, sparse else-

where. Elytra with sides feebly dilated from near base to

beyond the middle, sides and suture slightly thickened ; with
sharply defined and dense, but not crowded, punctures. Legs
long and thin, hind tibiae rather strongly curved. Length,.

T75-2 mm.
9 . Differs in having the head slightly smaller, with

thinner antennae, elytra slightly wider, legs slightly shorter,.

and in the tip of the abdomen.
Hah.—New South Wales: Blue Mountains (Dr. E. W.-

Ferguson). Type, I. 12220.

In appearance like small specimens of H. calcarat us, from
which it differs in the thinner antennae, and hind tibiae of

female not spurred; H. ahdomirwdis is somewhat larger, elytra

with smaller punctures, and antennae much shorter and dis-

tinctly serrated.

Hypattalus minutus, n. sp.

Black; a small part of muzzle, basal parts of legs, and
parts of basal joints of antennae obscurely testaceous.

Upper-surface almost glabrous.

Head almost impunctate, an oblique depression each,

side in front. Antennae moderately long, thin, and
obtusely serrated. Prothorax strongly transverse, sides and
base finely margined; almost impunctate. Elytra rather
distinctly dilated to near apex; with minute, rugulose

punctures. Legs long and thin. Length, 1 mm.
Hah.—South Australia: Kangaroo Island (A. H..

Elston). Type, I. 12219.

The smallest Australian species of the Malachiides,.

being only about half the bulk of R. parvoniger, its

nearest ally. The tarsi are narrower than is usual in the

genus, and the exoskeleton seems to be unusually soft; as a

result the live specimens taken by Mr. Elston all differ in

apparent shape, owing to post-mortem contractions.

Carphurus and Balanophorus.

Owing to the fact that the females, as well as the males r

of Balanophorus have a comb on the basal joint of the front

tarsi, and that in Ctir'phurus it is the males only that have
such a comb, I was led astray, and described as male
Carphuri specimens that were really female Balanophori. In
my table (15) the species that need reconsideration in this

(15) Lea, Trans. Eirt. Soc. Lond., 1909, pp. 188-191; in the
table the top line of page 190 should have been hh not nn (to&

mate with k on page 189).
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respect are those referred to "G. Antennae subpectinate or

very strongly serrate." Upon these the following comments
are offered :

—
elegans, Lea. The comb on the front tarsus of each of

the types is unusually long, and as the serrations of the

antennae are rather less pronounced than in females of

Balanophorus it was probably correctly referred to Carphurus.
longipes, Lea. The type is in the Macleay Museum, and

I have not re-examined it.

rariipennis, Lea. The type female is without conibs, and
so is a Carphurus, the serrations of the antennae of the male
are very pronounced. A male in Mr. Carter's collection, from
Stradbroke Island, has the middle femora entirely pale, and
the hind ones dark only at the apical third; a female, in the

Queensland Museum, has the elytra entirely pale.

lepiduSj Lea. The type has combs and in appearance
is very similar to a female of B. scapulatus, but its elytral

punctures are denser and sharply defined, and hence it is

probabaly a Carphurus.
maculiventris, Lea. The type is a female without combs,

and so is a Carphurus.
apiciventris, Lea. The type of the species and a speci-

men of the variety dub i us have combs, but until both sexes

are known it .is desirable to leave the species in Carphurus.
bifoveatus, Lea. Although in general appearance very

close to B. janthinipennis the female is without combs, and
•so is a Carphurus.

triimpressus, Lea. See note as Balanophorus triim-

pressus.

pictipes, Lea. Two females are combless, and so belong

to Carphurus.
rhagonychinus, Fairm. See note as B. rhagonychinus.

simulator, Lea. The type has combs and is probablv a

female Balanophorus, as structurally it is very close to a

female of B. rhagonychinus.

Balanophorus brevipennis, Germ.

Two specimens, sexes, of this species in Mr. F. E.
Wilson's collection, from Gisborne (Victoria), have the head
entirely red.

Balanophorus pictus, Lea.

A male, from Melville Island, in the National Museum,
has the greater portion of the legs black, but otherwise

agrees well with a cotype of this species. A specimen from
the Forrest River (North Western Australia) is evidently a

female of the species, its colours are much as in the male,
^except that the tip of the abdomen is black, that parts of
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the tibiae are infuscated, and that the blue of the elytra

occupies more of the surface; the antennae are strongly

serrated only.

Balanophorus triimpressus, Lea (formerly Carphurus).

Deceived by its tarsal combs I described the type of this

species as a male Carphurus, but Mr. F. E. Wilson has
recently taken, at Ringwood in Victoria, a true male of the

species, and it is a Balanophorus, with long rami on the

antennae after the third joint. It has denser and smaller,

but more sharply defined punctures on the elytra than on
B. janthinipennis , from which, as also from B. victories sis y

it may be distinguished by the eyes being much larger ; on
the female they are as large as on the males of those species r

and on the male about twice as large, being almost as large

as on the male of B. scapulatus.

Balanophorus rhagonychinus, Fairm. (formerly

Carphurus).

This species is also a Balanophorus, its male having
flabellate antennae much as in the above species, and in B^
scapulatus; its eyes are much as in the latter species. In
both sexes the femora and tibiae vary from entirely pale to
entirely dark; on the female the femora are often infuscated

in the middle, on one female the only dark part of the head
is a conspicuous fascia connecting the eyes. Specimens
before me are from Sydney, Blue Mountains, Eden, Kangaroo
Valley, and Mittagong, in New South Wales ; and near
Brisbane, in Queensland.

Balanophorus janthinipennis, Fairm.

Two specimens, sexes, from Galston, differ from the
typical form of this species in having the abdomen dark,

except for the sides of the three basal segments, the elytra

blackish-purple, and the second joint of antennae entirely

pale ; the elytral punctures are also smaller, although much
more distinct than on B. victoriensis.

Balanophorus concinnus, n. sp.

d" . Flavous; elytra (except extreme base), and apical

two-thirds of hind femora black, part of metasternum, eight

apical joints of antennae, tarsi, and hind tibiae more or less

deeply infuscated. With blackish hairs, denser on elytra,,

and longer on sides of abdomen, than elsewhere.

Head rather wide, a shallow depression each side in
front ; base punctate and transversely strigose. Each eye



97
•

less than half the width of the inter-ocular space. Antennae

with third joint acutely produced on one side, each of the

seven following joints with a long ramus. Prothorax slightly-

longer than wide, sides gently rounded, a shallow depression

near base. Elytra about twice as long as wide; with dense,

small and distinct, but not very sharply denned punctures.

Basal joint of front tarsi large, lopsided, partly concealing

second joint, with a black comb from base to apex on inner

side. Length, 6 mm.
Hab.—Queensland: Cairns district (F. P. Dodd). Type

•(unique), I. 11954.

About the size of the typical form of B. scapulatus,

but with much smaller eyes than the male of that species,

being only the size of those of its female (this character also

•distinguishes it from the description of B. megalops). In my
table (16) it would be associated with B. mastersi and B. pictus,

but is is much smaller and otherwise different from those

species. The head and prothorax have a somewhat redder tone

than the other pale parts; the pale portion of the elytra occu-

pies hardly more than the slope adjacent to the prothorax.

Carphurus armipennis, Fairm.

A male of this species, from Port Denison, has a wide

space along the suture pale, and an obscurely pale latero-

apical spot.

Carphurus pallidifrons, Lea.

A female, from Aspendale (Victoria), in Dr. Ferguson's

collection, has the front tibiae and the tips of all the femora
flavous. A male, from the Victorian Alps, in the National
Museum, probably belongs to the species, but has a con-

spicuous curved red mark connecting the eyes.

Carphurus longicollis, Lea.

A male, from Cairns, has the abdomen and tibiae entirely

reddish.

Carphurus frenchi, Lea.

A female, from the Blue Mountains, in Dr. Ferguson's
collection, has the pale basal markings of the elytra larger

than usual, and the prothorax with an irregular, infuscate

blotch.

Carphurus punctatus, Lea.

A specimen, from Launceston, has the prothorax with a

large black spot on each side, much as on some varieties of

<7. elongatus, but the two species are otherwise very distinct.

(16) Lea. Trans. Ent. Soc. Lond., 1909, p. 180.
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Carphurus invenustus, Lea.

A male, from Illawarra, has parts of the elytra obscurely

diluted with red.

Carphurus alterniventris, Fairm.

Two females, from Cairns, in Dr. Ferguson's collection,

have the legs almost entirely black and the head black, with

an almost round, red spot, half-way between the base and
apex. A male, from Gayndah, has a pale vitta on the side

of each elytron, from the base to near the middle, touching
the side at the base, but not at the middle ; a female mounted
with it (and a similar one from Cairns) has the vitta reduced
to an isolated spot near the side, its head has a large circular

red space, rendered rather conspicuous by the adjacent surface1

being infuscated.

Carphurus cristatifrons, Fairm.

A female, from Mount Tambourine, has a longitudinal

black spot on the disc of the pronoturn.

Carphurus elongatus, Macl.

Of two males, from Aspendale (Victoria), in Dr. Fer-

guson's collection, one has the apical three-fifths of elytra

black, except that the inner angle of each is obscurely diluted

with red ; its prothoracic spots are normal ; the other has the
prothorax immaculate, and the inner angles of the elytra no
paler than the adjacent parts.

Carphurus gallinaceus, n. sp.

<S . Flavous; abdomen reddish-flavous ; base of head,,

scutellum, mesosternum, metasternum, and coxae black;

seven apical joints of antennae infuscated or black ; labrum
slightly infuscated. With sparse and very short pubescence
in parts, and with long, straggling, dark hairs.

Head with a wide, semidouble excavation between eyes,

and a smaller (but large one) on each side, each of the
latter bounded inwards by a strong, curved elevation, the
two elevations connected in front ; base punctate and trans-

versely strigose. Antennae moderately long, third to ninth
joints serrated. Prothorax slightly longer than greatest

width (near apex), sides evenly rounded, a wide shallow

depression near base, and a shallower one near apex. Elytra
about twice the length of prothorax and much wider than
its base, each side near apex with a conspicuous notch, the

margins of the notch thickened, its anterior end obtusely

pointed, the posterior end armed with a flat, acute spine>
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directed forwards and outwards, each ejytron near apex out-

wardly curved at suture; with dense and rather small, but

sharply defined punctures. Basal joint of front tarsi with a

small, black, inner comb. Length, 5 mm.
Hab.—Queensland: Bribie Island (A. M. Lea). Type

(unique), I. 11941.

The crest on the head is even larger than on C. crista-

tifroiis, and the ridges composing it curve round at the base,

with the excavation behind them bisinuate, instead of single;

the excavation at the side of each eye terminates before the

posterior end of the eye, in cristatifrons (as viewed from the

side) it is seen to slightly pass the eye; on the present species

also there is a slight infuscation on each elytron near the

suture, but the derm near the armature is immaculate.

Carphurus excisus, n. sp.

d . Black; head, except at base, prothorax, elytra about
armature and on extreme sides, thence to base, but not to

apex, tips and sides of abdominal segments, three basal joints

of antennae, and parts of tibiae reddish-flavous. With long,

dark hairs, and in parts with sparse, white pubescence.

Head with three rather large excavations : one in middle
bounded on each side by a narrow ridge, and one on each
side bounded by an eye; with irregularly distributed punc-
tures, base transversely strigose. Antennae moderately long,

third to tenth joints moderately serrated. Prothorax slightly

longer than the greatest width (near middle), sides evenly
rounded, a wide shallow depression near base; with a few
scattered punctures. Elytra about twice the length of pro-

thorax, each side near apex strongly notched, the part bound-
ing the notch strongly thickened, its posterior end with a flat

blunt-tipped process, directed outwards and forwards; with
dense and rather sharply defined punctures, except on tips,

which are strongly, separately rounded. Basal joint of front

tarsi with a small, black, inner comb. Length, 4'25 mm.
Hab.—Victoria: Fern Tree Gully (F. E. Wilson). Tvpe

(unique), I. 11942.

Structurally close to C. gallinaceus, but crest of the head
with its sides less distant at base, the excavation behind it

not bisinuate, and the elytra, abdomen, and legs very
differently coloured. The sculpture in general is near that
of C. cristatifrons, but the inner part of the crest is different,

^nd the elytra, etc., are differently coloured.

Carphurus balteatus, n. sp.

d Flavous; elytra blackish, with a wide flavous fascia

near base, and with an obtuse extension along suture, apical
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half or more of antennae and metasternum infuscated or

black. With rather long, dark hairs, elytra with short,

whitish pubescence.

Head with a large excavation between eyes, in its middle
a ridge crowned by a golden fascicle diverging to each side;

in front of the excavation a slightly hairy ridge, interrupted

in middle, a large and rather shallow depression in front;

with irregularly distributed punctures, base densely trans-

versely strigose. Antennae moderately long, most of the

joints serrated. Prothorax slightly longer than the greatest

width, a wide shallow depression near base; with a few
scattered punctures. Elytra about twice the length of pro-

thorax, each side at basal third with an obtusely triangular-

projection; with dense and sharply denned punctures,

becoming sparser on tips. Basal joint of front tarsi with a

small, black, inner comb. Length, 6-7 mm.
Hab.—Northern Territory: Darwin (N. Davies and F.

P. Dodd). Type, I.' 11940.

The head when viewed from behind appears to have two
tubercles, but these are less distinct than on C . purpurei-

pennis, and the ridges giving rise to them are differently

placed, the median fascicles are not black, as on C . fascicu-

latus and C. uncinatus, which also have the head differently

sculptured. The head, when viewed from certain directions,

appears to have a ridge from each side, not quite meeting
in the middle, the point where they would have joined being
overhung by the fascicles; in the male of C. armipennis the
lateral ridges meet at the central one, which is not fasciculate

in front, but some varieties of that species have a large part

of the base of elytra pale. On one of the specimens the
abdomen is entirely pale, and of a more reddish tone than
the other, some of whose basal segments are slightly

infuscated.

Carphurus micropterus, n. sp.

d . Black, elytra and legs piceous-black. With sparse,,

whitish pubescence, and long, straggling, dark hairs."

Head wide; with dense and moderately coarse punctures.

Antennae not very long, basal joint rather large and swollen

at apex, second subglobular, third to ninth about as long as

second, but becoming acutely triangular on one side, tenth

and eleventh narrower, the eleventh scarcely longer than
tenth. Prothorax distinctly transverse, sides rather strongly

rounded, a narrowly impressed subbasal line; with numerous
sharply defined, but not very large punctures. Elytra short,

strongly narrowed posteriorly; with fairly dense asperate
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punctures. Tip of abdomen with a wide process on each

side. Basal joint of front tarsi with a small comb on inner

edge. Length, 3 mm.
Hab .—South Australia: Adelaide (Blackburn's col-

lection). Type (unique), I. 11946.

A curious species that in some respects seems nearer

Helcogaster than Carphwus, and for which possibly a new
genus should have been proposed ; the elytra are shorter than

in any other species of the allied genera, being shorter than

the head and prothorax combined, and shorter than their

own basal width; the tip of the abdomen also is peculiar,

in addition to the process on each side there is a pointed

median one on the type (probably the tip of an oedeagus)

;

most of the antennal joints have numerous rather long hairs.

Carphurus cribratus, n. sp.

<S . Black; front half of head, four basal joints of

antennae, prothorax (except for a wide subapical fascia),

basal two-fifths of elytra, tips and sides of subapical segment

of abdomen distinctly, and of some of the others inconspicu-

ously flavous ; tibiae and most of tarsi flavous, or testaceo-

flavous. With sparse, whitish pubescence, and long, dark
hairs.

Head with small tubercles and depressions on front half

;

with small, dense punctures. Antennae rather long and thin.

Prothorax about as long as the greatest width (near apex),

an inconspicuous depression across base; with dense punctures,

in places transversely confluent. Elytra more than twice the

length of prothorax; with dense and sharply defined punc-

tures, but some of them confluent. Basal joint of front tarsi

with a black comb at inner apex. Length ( tf , 9 )> 3-3*5 mm.

9 . Differs in having the head smaller, less uneven, and
with more distinct punctures in front, eyes smaller, antennae
shorter, abdomen much wider, and front tarsi combless.

Hab.—Queensland: Bundaberg (Blackburn's collection).

Type, I. 11948.

In my table

(

17) would be associated with C. elongates,

from which it differs in its coarser elytral punctures and
sculpture of head. The fine pubescence on the prothorax,
from some directions, causes the punctures to appear like

strigae. On the male there is a scarcely traceable infuscation

about the scutellum, but on the female it is more pro-

nounced; the black prothoracic fascia is nearer the apex than
base, but it varies in extent on the three specimens before me.

(17) Lea, Trans. Ent. Soc. Lond., 1909, p. 188.
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Carphurus interocularis, n. sp.

<$ . Flavous; elytra dark metallic-green; scutellum,

metasteruum, a basal portion of each segment of abdomen
except the apical one (which is entirely pale), and hind
trochanters black. With rather sparse, dark hairs, and in

parts with sparse, whitish pubescence.

Head large; with a wide and deep inter-ocular excav-

ation, its posterior end curved; a conspicuous inter-antennary

tubercle projecting triangularly backwards into the middle
of its anterior end; a deep oblique impression on each side

close behind it; punctures irregularly distributed. Antennae
long and rather thin, scarcely serrated, none of the joints

transverse. Prothorax distinctly transverse, sides and base

strongly rounded; with a few scattered punctures. Elytra

more than twice the length of prothorax; with dense and, for

the genus, rather large punctures, in places confluent. Basal

joint of front tarsi lopsided, a black inner comb from base

to apex. Length, 5 mm.

Hab.—South Australia. Type (unique), I. 11943.

In general appearance close to C. cyaneipennis, and with
entirely pale antennae (the four basal joints are paler than
the others, but these are not infuscated), but basal joint much
[thinner than on the male of that species, and the head
strongly sculptured; its sculpture at once distinguishes the

species from the males of G . telephoroides, C. latipennis, C.

cervicalis, and other similarly coloured species. In my table

it would be associated with C. basiventris, which has partly

dark antennae and legs, differently coloured elytra, etc.

Carphurus tricolor, n. sp.

<S . Black; head, four basal joints of antennae (except

upper-surface of first), prothorax, and front femora flavoUs;

elytra deep blue. With very sparse, pale pubescence, and
moderately long, dark hairs.

Head with a somewhat circular depression, ,in the middle
of which is a slight elevation ; with rather dense and distinct

punctures, the base transversely strigose. Antennae rather

long and thin, only the second joint transverse. Prothorax
longer than wide, base much narrower than apex, a wide
depression near base ; sides with dense punctures, sparse else-

where. Elytra more than twice the length of prothorax;
with dense and sharply defined punctures, even at apex.

Length, 4-4*25 mm.
Hab.—Queensland: Cairns district (A. M. Lea). Type,

I. 11945.



103

A beautiful little species; the type has the front femora

pale, so in my table would be associated with C. facialis, from
which it differs in the sharply denned punctures of elytra

and in many details of colour, in particular the blue elytra

and red head ; regarding a second specimen (having somewhat
infuscated front femora) as having entirely dark legs, it

might be associated with C. pallidifrons (although the elytra

are not metallic), from which it differs in its entirely pale

head, sharper elytral punctures, etc. From the description

of C. azureipennis it differs in the entirely black abdomen,
black scutellum, front legs partly pale, and pale basal joints

of antennae.
Carphurus semirufus, n. sp.

9 . Black ; head (except for a vague infuscation behind
each eye), four basal joints of antennae, prothorax, tibiae,

and tarsi reddish. With long, dark hairs, and sparse, pale

pubescence.

Head gently convex between eyes, a shallow transverse

impression in front ; with minute punctures, becoming larger

near eyes, base transversely strigose. Antennae moderately
long, third to tenth joints rather strongly serrated, eleventh

almost twice the length of tenth. Prothorax slightly trans-

verse, sides strongly rounded, apex slightly wider than base;

with a few scattered punctures. Elytra short, scarcelv twice

the length of prothorax; with fairly dense and rather sharply
defined, but small punctures, becoming still smaller pos-

teriorly. Length, 4 mm.
Rah.—Northern Territory: Melville Island (G. F. Hill,

No. 351). Type (unique), I. 12201.

At first glance the type appears to be a Helcogaster, but
the sharply defined elytral punctures, and serrations of

antennae, should exclude it from that genus. Regarding the
species as belonging to G of my table of Carphurus, it would
be associated with C. triimpressus, which, with others of G,
have been transferred to Balanophorus (the type has combless

front tarsi so cannot belong to that genus) ; but regarding it

as belonging to GG, it would go with C . facialis, which has
elytra longer, more metallic, and with larger punctures,, part

of head black, etc. ; the elytra are shorter and with less con-

spicuous punctures than in C . basiventris, the head is wider,

and abdomen entirely black.

Carphurus compsus, n. sp.

d . Flavous; six apical joints of antennae and part of

the preceding one, and a large blotch on elytra blackish.

With fairly numerous dark hairs, and in places with very
sparse, ashen pubescence.
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Head moderately long, gently convex between eyes, a

rather large shallow depression in front; with fairly distinct

but irregularly distributed punctures, base transversely

strigose. Antennae rather long, third to tenth joints strongly

serrated, eleventh distinctly longer than tenth. Protkorax
distinctly longer than wide, sides from near apex narrowed to

base, a wide shallow depression near base
;
punctures sparsely

distributed. Elytra more than twice the length of prothorax;
with dense, small, and mostly rugulose punctures. Basal
joint of front tarsi lopsided, with a narrow, black, inner comb.
Length, 6 mm.

Hah.—Northern Queensland (Blackburn's collection).

Type, I. 11952.

The dark blotch on the elytra is sharply defined, it com-
mences on each elytron at the basal third, from the suture

it is directed obliquely towards the shoulder for a short dis-

tance, is then directed backwards to slightly beyond the

middle, and from there straight to the side, the derm thence
being entirely dark. At first glance it looks like some of the

varieties of G. longus, but the antennae are strongly serrated

;

the male of C . elegans has the basal joint of the front tarsi

more than twice as long as in this species, abdomen tipped

with black, etc.

A female, from Cairns (A. M. Lea), that possibly belongs

to this species, differs from the type in having the head
smaller, with two feeble depressions in front, antennae shorter,

thinner, feebly serrated and entirely pale, elytra with the

dark portion more diffused, and covering rather more than
the apical half as an infuscation, with more sharply defined

punctures, and legs shorter, with front tarsi combless.

Carphurus macrops, n. sp.

(S . Flavous ; five apical joints of antennae, apical half

of elytra, and most of abdomen infuseated. With straggling,

dark hairs, and sparse, ashen pubescence.

Head gently convex between eyes, a feeble depression

each side in front; with rather sparse punctures, becoming

denser behind eyes, but base transversely confluent. Eyes

large and prominent. . Antennae rather long, third to tenth

joints strongly serrated, eleventh about once and one-half the

length of tenth. Prothorax longer than wide, sides diminish-

ing from near apex to base, a wide shallow depression near

base; a few punctures scattered about. Elytra scarcely twice

the length of prothorax; with dense and small, but fairly

sharply defined punctures. Basal joint of front tarsi with a

narrow, black, inner comb, from base to apex. Length

(o% 9), 4-4*5 mm.
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9 . Differs in having the head smaller, with smaller

(but still large) eyes, antennae shorter and thinner, and legs

shorter, with simple tarsi.

Hah.—Queensland: Cairns district (A. M. Lea). Type,

I. 11950.

The dark part of the elytra, although distinct, is not very

sharply limited ; on the two females taken, but not on the

male, it is narrowly continued along the sides to the base,

on one female the abdomen is entirely pale. In the male the

combined width of the eyes is rather more than the space

between them, in the female it is about three-fourths of that

space ; their length is slightly more than that of the two basal

joints of antennae; they are as large as in C. vigilans, but
the head is very differently sculptured. The antennae are

rather strongly serrated, and so the species might be referred

to G of my table, and there associated with the pale-headed
form of C. lepidus, from which it differs in its much larger

eyes, less denned elytral punctures, etc. ; referring it to GG
it wrould be associated with C. atricapilUs, which is a con-

siderably larger species, with very different antennae.

Carphurus latus, n. sp.

<3 . Flavous; elytra deep purple, except at base and
for a short distance along suture ; eight apical joints of

antennae, metasternum, parts of both surfaces of three basal

segments of abdomen, middle coxae and femora, and most
of hind legs, black or blackish. With long, straggling,

blackish hairs, and sparse, ashen pubescence.

Head wide, somewhat uneven in front ; with dense

punctures near eyes. Antennae rather short and stout, third

to tenth joints strongly serrated. Prothorax slightly longer

than its greatest width (across apical third), a wide shallow

depression near base ; with small and very sparse punctures.

Elytra about twice the length of prothorax, wide at base,

sides . suddenly dilated before the middle, and then feebly

narrowed to apex; with fairly dense but uneven punctures.

Basal joint of front tarsi lopsided, but not very large, with a

small, black comb on inner edge. Length, 6'5 mm.
Hah.—North-western Australia: Wyndham, in March

(J. Clark from W. Crawshaw). Type (unique), I. 11951.

An unusually wide species, at first glance appearing to

belong to Helcogaster ; but the elytra with distinct punctures,

head not largely excavated and antennae serrate, are evidence

that it should be referred to Carphurus; the appendix to

each claw is larger than is usual in the allied genera. The
eyes are large, and, when viewed from the side, appear to

have no part of the head above them. The elytral punctures
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are often sharply denned, but are mostly rugose, some of them
are so shallow as to be scarcely traceable, especially about

the tips. The antennae are not subpectinate, so regarding

the species as belonging to GG of my table it would be asso-

ciated with 0. atricapillis, from which it differs in most
details of shape; if it were referred to Helcogaster, it would
be associated with H. punctipennis, with which it has also

few details in common.

Neocarphurus costipennis, n. sp.

9- Black; antennae, except some of the apical joints,

and extreme base of prothorax flavous. A few. dark hairs

scattered about.

Head opaque and with rather dense punctures, a shallow

depression each side in front, and a shallow median line.

Antennae .moderately long, none of the joints transverse.

Prothorax slightly longer than greatest width, which is at

apex, sides rounded and strongly narrowed to near base, and
then almost parallel to base, which is feebly bilobed, a deep,

transverse, open depression near base. Elytra almost twice

the length of prothorax, and twice as wide as its base, opaque
and shagreened except about base, a fine costa extending
obliquely inwards from each shoulder. Length, 2"5-2'75 mm.

Rab.—Northern Queensland (Blackburn's collection),

Cairns (Dr. E. W. Ferguson). Type, I. 10948.

The opacity of the elytra appears to be due principally

to very minute pubescence, but the species may be readily

known from N . pilosipetiTiis, N. angustibasis, and all others

of the genus, by the costa running inwards from each shoulder

for about one-third the length of the elytron. On the type

the three apical joints of the antennae, and the upper-surface

of the first, are infuscated ; on a second specimen only the

two apical joints are infuscated.

Neocarphurus semiflavus, n. sp.

Flavous ; metasternum and abdomen black ; apical three-

fifths of elytra, parts of hind legs, of middle and of front

tibiae and tarsi, and two apical joints of antennae, more or

less deeply infuscated. With a few straggling hairs.

Head with a wide depression between eyes, and a large,

obtuse, inter-antennary tubercle. Antennae moderatelv long,

second to sixth joints transverse, eleventh longer than tenth.

Prothorax longer than wide, sides rounded and strongly nar-

rowed to near base, and then subparallel to base, which is

feebly bilobed and about half the width of apex. Elytra

about once and one-half the length of prothorax, and much
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wider than its base, the dark part opaque and very minutely

pubescent. Front tarsi rather short, basal joint with an inner

black comb. Length, 3 mm.
Hah.—New South Wales: Rydalmere (Dr. E. W. Fer-

guson). Type (unique), I. 11955.

The dark part of the elytra is opaque ; on 37
. coatesi and

N. impunctatus it is just as highly polished as the pale part.

The eyes of the type are still of a vivid green.

Helcogaster.

A table of this genus, containing less than half of the

now known species, was given in the 1909 revision of the

family/ 18
' but the features by which the species are dis-

tinguished are so often on the head, and do not lend them-
selves readily to be condensed into brief tabular characters,

that a grouping is now given, and only males are included, as

it appears to be impossible to identify many of the females

with certainty from descriptions. Some of the species, with
the head comparatively simple in the male, might be regarded
as belonging to Garphurus, but all such doubtful species have
very minute rugulose punctures on the elytra, and the

antennae feebly serrated at most. An asterisk (*) denotes
that the species has been placed in its group by the published
characters :

—
1. Antennae with basal joints distinctive.

foveicornis, Lea insignicornis, Lea

2. Prothorax not simple near, or at, apex.

caviceps, Lea medioapicalis, Lea
imperator, Lea nigriventris, Lea
incisicollis, Lea spinicollis, Lea

S. Basal joints of antennae not distinctive, and prothorax
simple near, and at, apex.

A. Prothorax partly or entirely dark,

a. Elytra entirely dark.

ater, Lea hoplocephalus. Lea
aterrimus, Lea litoralis, Lea
basirufus, Lea melas, Lea
canaliculatus, Lea niger, Lea (typical)

capsulifer, Lea obliquiceps, Lea
coelocephaltjs, Lea PARALLELUs, Lea
effeminatus, Lea pulchripes, Lea (variety)

excavifrons, Lea puncticeps, Lea
gagatinus, Lea RUFicoRNis, Lea
genictjlatus, Lea triangulifer, Lea (typical)

(18) Lea, Trans. Ent. Soc. Lond., 1909, p. 215.
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b. Elytra not entirely dark.

basicollis, Lea lateeofuscus, Lea
brevicornis, Lea
cribriceps, Lea
fasciatus, Lea (Note 1)

flavipennis, Lea
inflatus, Lea

B. Prothorax entirely pale

c. Elytra entirely dark.

maculiceps, Lea (variety)

marginicollis, Lea
medioflavus, Lea
opaciceps, Lea

apicicornis, Lea
atriceps, Lea
BRACHYPTERUS, Boliem.
carinaticeps, Lea
centralis, Lea
ceraticeps, Lea
concaviceps, Lea
decipiens, Lea
foveiceps, Lea (Note 2)

hackeri, Lea
helmsi, Lea
insularis, Lea

macrocephalus, Lea
major, Lea
niger, Lea (variety)

*nigriceps, Lea
oxyteloides, Lea
pulchripes, Lea (typical)

strigiceps, Lea
triangulifer, Lea (variety)

tropicus, Lea
T. TUBERCULATUS, Lea
VARIUS NIGRIPENNIS, Lea
ventralis, Lea

d. Elytra not entirely dark.

RHYTICEPHALUS, Lea
seminigripennis, Lea
simpliciceps, Lea
sulciceps, Lea
thoracicus, Lea
trifoveiceps, Lea
TRISINUATUS, Lea
tuberculifrons, Lea
varitjs, Lea (typical)

varius flavopictus, Lea
VARIUS PALLIDIPENNIS, Lea

bacchanalis, Lea
bilobus, Lea
convexiceps, Lea
fuscitarsis, Lea (Note 3)

humeralis, Lea
*impressifrons, Boliem.
laticeps. Lea
maculiceps, Lea (typical)

pallidus, Lea
pignerator, Lea (Note 4)

punctilobus, Lea
punctipennis, Lea

Note 1. The dark part of the prothorax of the tvpe is

possibly due to staining.

Note 2. On some males the sides of the prothorax have
infuscated spots.

Note 3. The shoulders are not always conspicuously pale.

Note 4. The elytra of the type, from above, appear to

be entirely dark.

Three species at present standing in Carphurus may
eventually be transferred to Helcoc/aster; if so, their positions

would be as follows :
—C. atronitem in a, C. basipennis and

C. fasciipennis in d.
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Helcogaster gagatinus, Lea.

A female, from Melville Island, probably belongs to this

species, but has the front femora black with a pale vitta,

as on some males from New South Wales.

Helcogaster ixsularis, Lea.

A male, from the Dividing Range (Victoria), has the

projection between the basal sinuations of the head clothed

with rusty red hair, resembling a short fascicle ; on the types

the hair there is black, and so hardly conspicuous.

Helcogaster pulchripes, Lea.

A male, from Mount Lofty, differs from the type of this

species in having all the legs, except the tarsi and coxae, red-

dish, only the extreme tip of antennae infuscated, and the
prothorax with a conspicuous blackish spot on each side.

Helcogaster tuberculifrons, Lea.

On the male of this species the basal half of the head
is usually deeply infuscated ; on the females the infuscation

of the head is more pronounced, the tubercle is reduced to a

slight swelling on each side of the front of which is a shallow© ©
impression, the antennae are thinner, and the front tarsi are

simple. Two females, from Dorxigo, sent with several typical

ones, are rather larger than the others, and have the head
deep black and highly polished, with only the lateral parts

of the muzzle pale; a similar female, from the Tweed River,

is in Mr. H. J. Carter's collection.

Helcogaster tropicus, Lea.

From some directions the wide median excavation on the
head of the male, of this species, seems to be bounded near
each eye by a subcorneal tubercle. The female differs from
the male in having the head almost entirely black, without
a large excavation, but shallowly bifoveate in front, the neck
less strongly narrowed, and the basal joint of the front tarsi

combl^ss. On both sexes the legs, except for the knees, are

usually entirely black.

The typical specimens were labelled, in the Macleay
Museum, as from Cairns, but probably in error, as I have
seen no other specimens of the species from Queensland, and
it is abundant in the Mount Lofty Ranges, near Adelaide.

Helcogaster niger, Lea.

This species occurs in abundance in South Australia (Port

Lincoln, Tumby Bay, Kangaroo Island, Adelaide, Mount
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Lofty, Lucindale, and Mount Gambler). The head of the
male, viewed from behind, appears to have three small median
tubercles and a slightly larger one near each eye.( 19) The
typical, but not the commonest, form of the male is black,

except that some of the basal joints of antennae and the

knees are obscurely reddish or testaceous.

Var. 1, S • Prothorax with extreme base, and sometimes
the sides near base, more or less reddish.

Var. 2, $ . Prothorax with sides (or a vitta near each
side) of prothorax pale, but not to apex, the pale portion

usually not continued across middle of base. On some speci-

mens of this form there is also a short, obscure, medio-apical
vitta.

Var. 3, $ . Prothorax with dark markings reduced to

a median infuscated spot (usually rather large), and generally

with infuscated stains about apex, or sides. On many speci-

mens of this variety the large spot is obscurely connected with
two small apical spots, so as to resemble an irregular Y, or

the Y may be sharply denned.
The varieties run into each other, but I have seen only

one in which the prothorax is entirely pale. In the com-
monest form of the female the base and sides near base of the
prothorax are pale, but the various forms have not been
described, as many of them are scarcely distinguishable from
females of other species, although the males, by the sculpture

of the head, are abundantly distinct.

Helcogaster T-tuberculatus, Lea.

In the table (20) this was in error referred to as tuber-

cidatus.

Helcogaster imperator, n. sp.

<$ . Black; front half of head, prothorax, a large sub-

triangular portion at base of elytra (an infuscate blotch

about scutellum excepted), and parts of legs and of antennae
flavous, or reddish-flavous. With a few scattered dark hairs.

Head wide, with a rather shallow longitudinal impression

each side in front. Antennae rather stout, second to tenth

joints more or less transverse, eleventh slightly longef than
wide. Prothorax considerably wider than long, widest close

to apex, a deep transverse excavation near apex, and a shallow

one near base. Elytra not much longer than wide, each
separately rounded at apex; with sparse and inconspicuous,

rugulose punctures. Basal joint of front tarsi with a distinct

black comb. Length ( 3 , 9)> 2*5-4 mm.

(19) Lea, Trans. Ent. Soc. Lond.. 1909, pi. ii., fig. 9.

(20) L.c, p. 216.
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9 . Differs in having the head, except the labrum,

entirely black, front femora, as well as the others, partly

dark, antennae longer and thinner, none of the joints trans-

verse, prothorax only slightly wider than long, apex very

little wider than base, non-excavated or tubercnlate, and front

tarsi combless.

Hah.—South Australia: Adelaide (Blackburn's col-

lection, H. H. D. Griffith, J. G. O. Tepper, N. B. Tin-dale,

and A. Zietz), Mount Lofty (R. J. Burton, S. H. Curnow,
A. H. Elston, A. M. Lea, and Tepper), Barossa (Elston),

Quorn (Blackburn), Noarlunga (Burton). Type, I. 9185.

Some females were named as H. baxipennis (Fairmaire)

in Blackburn's collection, and in many respects thev agree

well with the description of that species; but it was described as

from Peak Downs in Queensland, and there are so many other

species from Queensland and New South Wales that the
description would fit equally well, that I think this species

(all the specimens of which before me are from South Aus-
tralia) should not be regarded as basipennis; in any case the

male of the present species has such a distinctive prothorax
that it could hardly be confused with the male of anv other

species. The excavation of its prothorax varies somewhat,
but it is always deep and wide, it is nearly alwavs bounded
at each end by a subcorneal tubercle, its front edqe is often-

impressed in the middle, and has a feeble elevation on each
side of the impression, and as all the elevations are setose the
front margin, from some directions, appears quadritubercu-
late ; the bottom of the excavation is usually infuscated or

black. The impressions on the head of the male are so placed
that from some directions the intervening space (armearing
as a wide gentle elevation), and the lateral elevations, resemble
the broad arrow. From three to five joints of his antennae
are pale, on one specimen they are entirely pale; the hind
femora are partly black or infuscated, and sometimes the

middle ones as well ; the apical joints of all the tarsi are

infuscated. The true width of the elytra is very little less

than that of the length, but owing to irregular contraction

it often appears to be much less.

Helcogaster medioapicalis, n. sp,

d . Black and highly polished
;
prothorax (except middle

of apex), front coxae and femora, and base of middle femora
flavous. With very sparse, dark hairs.

Head wide, largely and irregularly excavated. Antennae
moderately long, joints gradually decreasing in width,
eleventh about once and one-half the length of tenth. Pro-
thorax about as long as its greatest width, sides almost evenly
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rounded, middle of apex irregular. Elytra dilated from near

base, each separately rounded at apex; with fairly numerous
and small, but (for the genus) rather distinct, rugulose punc-

tures. Legs rather long and thin, basal joint of front tarsi

large, lopsided, and with a comb on the inner edge. Length,
3'5 mm.

Rah.—New South Wales: Blue Mountains (Blackburn's

collection). Type (unique), I. 11915.

The prothorax not simple at apex associates this species

in my table with H. incisicollis and H. spinicollis; the

former has the prothorax black and deeply notched, the latter

has the apex spined; on the present species there is a curved
impression across the median apex, behind which the surface

is elevated, and from some directions appears to project

slightly forwards, but it is not spinose; the irregular part is

darker than the rest of the prothorax; the general appear-

ance and elytra are much as in H. concaviceps. The excav-

ation on the head is transverse, and continuous from eye to

eye, its hind margin is obtusely trisinuate, and front margin
more sharply so, and it has a small tubercle in its middle
not elevated above the level of the eyes ; from some directions

it appears to have several small tubercles. On the type the

front tibiae and tarsi are infuscated, so that the tarsal comb
(which on the males of most species show up as a distinct

black inner rim) is inconspicuous, but under the microscope
it is seen to be composed of about thirty long, close-set teeth.

Helcogasteb, litoralis, n. sp.

d . Black; head (except base), most of prothorax, and
basal third of antennae reddish-flavous. With sparse, dark
hairs, elytra glabrous or almost so.

Head shallowly impressed on each side in front, towards
base with a wide triangular elevation. Antennae moderately
long, second to fifth joints slightly transverse, sixth to tenth
slightly longer, eleventh longer than tenth. Prothorax
slightly longer than wide, widest near apex, with a closed

depression near base. Elytra moderately long; with sparse,

inconspicuous punctures. Basal joint of front tarsi lopsided,

and with an inner comb. Length ( d , $), 2'25-3 mm.
9 . Differs in having the head black almost to the

muzzle, and without the triangular elevation, prothorax
almost or entirely black, antennae somewhat thinner, and
front tarsi combless.

Hab.—Lord Howe Island (A. M. Lea). Type, I. 11906.
In my table would be associated with H. obliquiceps,

which has a very different head, in fact the head is very
different from that of any other species; seen from behind
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its entire base appears to be triangularly elevated; it is

transversely impressed at the extreme base, with the triangle

overhanging it ; even on the female there are traces of these.

Twelve specimens were obtained on the island by the use of

a sweep-net on grasses, etc., close to a beach; of these four

are males, and the dark parts of the prothorax on each appear

to be more of the nature of stains than regular markings,

on three of them there is an irregular postmedian fascia, on

the fourth there is only a small spot on each side ; but the

prothorax of the female is deep black, with the base usually,

but not always, more or less reddish. On several specimens

of each sex the knees are obscurely reddish.

Helcogaster medioflavus, n. sp.

cS . Black; middle portion of elytra obscurely pale

flavous, three or four basal joints of antennae more or less

flavous. A few blackish hairs scattered about.

Head with a rather shallow, inter-ocular impression

;

with three distinct costae in front, the median one shorter

than the others. Antennae longer (passing elytra) and more
distinctly serrated than usual in genus. Prothorax slightly

transverse, sides evenly rounded, a wide transverse depression

near base. Elytra moderately long, inconspicuously rugulose.

Abdomen with a small medio-apical process. Basal joint of

front tarsi lopsided, with an inner comb. Length, 2-2*5 mm.
Hah.—South Australia: Quorn (A. H. Elston), Murray

Bridge (A. M. Lea). Type, I. 11899.

The bicoloured elytra and tricostate head render this

species a very distinct one, and at once distinguish it from
H. obliquiceps and H. gagatinus , with which it would be
associated in my table. The dark parts of the elytra are a

wide basal triangle, and the apical two-fifths, the pale inter-

vening portion is distinct, but its outlines are not sharply
defined. A specimen from the old collection, without exact
locality, has the dark parts more brown than black, with the
pale portion of the elytra more extended. There are five

males before me, but I have been unable to associate any
females with them.

Helcogaster opaciceps, n. sp.

<S . Black; elytra with median portion pale flavous,

three basal joints of antennae, knees, front tibiae, and tarsi,

more or less reddish-flavous. A few blackish hairs scattered

about.

Head wide, opaque and densely punctate, a fairly large*

depression close to each eye, the two separated by an obtuse,
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shining ridge. Antennae moderately long and feebly serrated.

Prothorax slightly transverse, sides evenly rounded, a wide
transverse impression at base; a few punctures on sides.

Elytra moderately long; with a few small, rugulose punctures.
Basal joint of front tarsi lopsided, with a black inner comb.
Length (d, 9), 275-3'25 mm.

9 . Differs in having the head narrower, the median
ridge and lateral depressions much less distinct, antennae
somewhat shorter and thinner, prothorax more transverse, and
front tarsi combless.

Hab.—South Australia: Quorn (E. L. Savage), Tarcoola
and Ooldea (A. M. Lea). Type, I. 12212.

Colours much as in the preceding species, from which it

differs in being slightly wider, head opaque (except in front)

and with dense punctures, instead of highly polished, and
antennae somewhat shorter. On the only male before me
the dark parts of the elytra are a large basal triangle, and
the apical two-fifths; on one of the females the dark basal

portion is extended, and the apical portion decreased; on the
other female the dark parts are both somewhat extended and
narrowly meet on the suture.

Helcogaster cribriceps, n. sp.

d . Black ; median portion of elytra flavous, four basal

joints of antennae, tibiae and tarsi more or less reddish

-

flavous. With sparse dark hairs.

Head rather wide; with small and fairly dense, sharply

defined punctures, becoming denser in front; a shallow

depression on each side in front. Antennae fairly long,

moderately stout, and obtusely serrated. Prothorax moder-
ately transverse, sides gently rounded and narrower at base
than at apex, base with a transverse depression. Elytra not
very long, each separately rounded at apex; with fairly

numerous small, but rather sharply denned, rugulose

punctures. Basal joint of front tarsi with a small black

comb. Length, 3 mm.
Hab.—Western Australia: Cue (H. W. Brown). Type

(unique), I. 12121.

Close to H. medioflavus, and with similarly coloured

elytra, but the head simple except for feeble lateral depres-

sions and with, for the genus, very distinct punctures; these

are sparser than on the preceding species, and are individually

distinct, so that the head is shining, on that species they are

so dense as to cause the head to be opaque. The pale portion

of the elytra occupies rather more than the median third

along the suture, it is somewhat extended on each side

towards the base, but does not quite touch the sides, as a
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result, from above, the black basal portion of the elytra

appears to be widely triangular.

Helcogaster brevicornis, n. sp.

$ . Black ; head in front of eyes, front sides of

prothorax, elytra (a slight infuscation about scutellum),

antennae, front legs, and knees, more or less flavous. A few
dark hairs scattered about.

Head rather small, a wide, feeble, median elevation in

front, a shallow depression on each side of it, and a more
feeble one behind its middle; a few minute scattered

punctures, but becoming dense behind eyes. Antennae short,

scarcely reaching base of prothorax, all the joints, except

first and eleventh, transverse. Prothorax moderately trans-

verse, sides gently rounded, subbasal depression very feeble

and ill-defined; a few small punctures scattered about, but
becoming more condensed on sides. Elytra scarcely twice the
length of prothorax ; with a few small, rugulose punctures ..

Basal joint of front tarsi large, lopsided, and with a distinct,

black, inner comb. Length, 3'5 mm.
Hah.—Western Australia: Coolgardie (Blackburn's

collection, from E. Meyrick). Type (unique), I. 11916.

The shallow depressions on the head are as on many
females of the genus, and the head itself is rather small for

a male, but the front tarsi are unmistakably masculine. On
the type the base of the head is exposed and opaque, but it

would probably be concealed on most specimens.

Helcogaster flavipennis, n. sp.

d" . Black ; labrum, elytra (a slight infuscation about
scutellum), front legs and parts of the others more or less

flavous. A few blackish hairs scattered about.

Head rather wide, a feeble trisinuate impression

between eyes, a feeble and short median line; a few small

punctures scattered about. Antennae thin and not very
long. Prothorax moderately transverse, sides evenly rounded,
subbasal depression almost absent; almost impunctate.
Elytra rather short, dilated posteriorly; with sparse and
minute, rugulose punctures. Basal joint of front tarsi large,

lopsided, a distinct black comb from base to apex. Lenoth
(c*, 9), 2-3 mm.

9 . Differs in having the head smaller, median line less

distinct, a shallow depression each side in front, antennae
shorter, prothorax more transverse, and front tarsi combless.

Hob.—South Australia: Quorn (Blackburn's collection

and A. H. Elston), Oodnadatta (Blackburn). Type, I. 11898.

In my table would be associated with H. marginicollis.
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which has cephalic armature and bicoloured prothorax; the
almost simple head of the male, and pale elytra, except for

a slight infuscation about scutellum, readily distinguish

from II. medioflavu-s; in appearance it is much like the
preceding species, but the head of the male is larger, more
transverse, somewhat differently sculptured in front, less of

muzzle pale, and pronotum entirely dark. The middle legs

are sometimes almost entirely dark, sometimes only infus-

cated in parts ; the hind ones usually have the base of femora
obscurely pale; the antennae of the male are usually entirely

pale; on the female the apical half, or more, is usually deeply
infuscated; on several females the sides of the elytra are

slightly infuscated posteriorly.

Helcogaster basicollis, n. sp.

d . Black; base of prothorax, basal third of antennae
and most of legs fiavous ; elytra obscurely piceo-flavous,

blackish about base and suture. With sparse, black hairs.

Head smooth and almost impunctate between eyes, base

and sides behind eyes . densely punctate ; two narrow and
rather deep impressions in front. Antennae rather short.

Prothorax moderately transverse, sides evenly rounded, base

and apex subequal, subbasal depression scarcely traceable; a

few punctures on sides. Elytra, rather wide and not very

lorjg; with sparse, minute, rugulose punctures. Basal joint

of front tarsi lopsided, a black comb on the inner edge.

Length, 2'75-3 mm.
Hab.—South Australia: Quorn (A. H. Elston). Type,

I. 11902.

Allied to the preceding species, but head more con-

spicuously bifoveate in front, prothorax pale at base, and
elytra and legs more obscurely coloured. In my table it

would be associated with II. obliquiceps, and II . gagatinus ;

the former has head very different and antennae longer; the

latter is considerably narrower, with unicolorous prothorax.

The head without large excavations and bifoveate in front,

is as in many females of the genus, but the front tarsi are

essentially masculine. On the two specimens taken by Mr.
Elston the elytra from behind are seen to have the sides

obscurely fiavous, with the base and a fairly wide sutural

space (narrowing posteriorly) blackish, but from above, or

the sides, the two colours are not sharply defined. On both

specimens parts of the tibiae and the hind femora are

infuscated.

Helcogaster inflatus, n. sp.

cS . Black; apical three-fifths of elytra (more on sides),

tibiae, and tarsi fiavous. With very sparse, black hairs.
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Head with a wide shallow depression in front, triangu-

larly narrowed posteriorly and terminated level with hind

edge of eyes; with minute scattered punctures, more numerous
about eyes than elsewhere. Antennae rather short. Pro-
thorax about as long as wide; a deep, transverse, subbasal

depression, closed at each end. Elytra comparatively long,

sides inflated in middle
;

punctures sparse, minute and
rugulose. Basal joint of front tarsi slightly lopsided, with a

small black comb. Length, 2 mm.
Hah.—South Australia: Port. Lincoln (A. M. Lea).

Type (unique), I. 11903.

The depression on the head, although from some direc-

tions appearing rather wide, could hardly be regarded as a

large excavation, as it is rather shallow, and it is almost simple.;

hence in my table the species might be associated with H.
obliquiceps and H. gagatiwus. Regarding the head as

largely excavated it would be associated with H. margin icoll is.

It is considerably narrower than H. flavipennis, impressions

of head and prothorax different, elytra longer, and , with

more of its base dark ; the dark portion has a somewhat
rounded outline, and is rather sharply defined. The basal

joints of antennae and base of prothorax are not as dark as

the adjacent parts, but the different shades of colour are not

at once apparent. The iuflation of the sides of the elytra

commences rather suddenly at the basal third.

Helcogaster melas, n. sp.

d
1

. Black; muzzle and three basal joints of antennae
obscurely flavous. With sparse, dark hairs.

Head with a rather large, flattened elevation in front;

with crowded punctures. Antennae moderately long. Pro-
thorax moderately transverse, with a rather small subbasal

depression. Elytra comparatively long; almost impunctate.
Basal joint of front tarsi lopsided, with an inner comb.
Length ( d , 9), 2"25-3 mm.

9 . Differs in being without an elevation on head, its

punctures more sharply defined in front, antennae somewhat
shorter, and front tarsi combless.

Hah.—Victoria: Nelson (Blackburn's collection); South
Australia: Lucindale (F. Seeker). Type, I. 11895.

The elevation on the head is somewhat bottle-shaped,
but the neck of the bottle is shorter than in H . bacchanalis,
and the two species are otherwise very different. The head,
when viewed from behind, appears to have a solitary median
tubercle, but this is not as thin as in H. parallelus, and from
above the head of that species is seen to be largely excavated

;
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on the present species there is a slight depression immediately
behind the elevation. The elevation is somewhat suggestive

of that of H. litoralis, on a greatly reduced scale, but the

head otherwise, and the colours are different. In my table it

would be associated with H. obliqaiceps, which is a smaller

species, with more of the head and legs pale, the head flatter

between eyes, the elevation of different shape, and antennae
much shorter.

Helcogaster puncticeps, n. sp.

c? . Black; muzzle and basal joints of antennae obscurely

diluted with red. With sparse, dark hairs.

Head with a vague depression each side in front, leaving

a feeble, impunctate, thin, parallel-sided elevation ; elsewhere

with dense punctures. Antennae rather long and thin.

Protkorax lightly transverse, with a wide subbasal impression.

Elytra moderately long; with small, rugulose punctures.
Basal joint of front tarsi lopsided, with a small comb.
Length, 2*25 mm.

Hab.—South Australia: Murray Bridge (A. M. Lea)-
Type (unique), I. 12122.

In some respects close to the preceding species, but head
without a bottle-shaped elevation in front and antennae
thinner; in my table it would be associated with H. obli-

qviceps and H. gagatiniis, from which it differs in its darker
head, with dense punctures; these are so dense that (except

for the feeble elevation in front) the derm is rendered opaque.
Two females, from Adelaide, possibly belong to this

species ; they differ from the type in having the head smaller,

with much sparser punctures, antennae shorter and thinner,,

base of prothorax obscurely reddish, and front tarsi combless.

Helcogaster capsulifer, n. sp.

3 . Black; three or four basal joints of antennae
obscurely reddish. With sparse, black hair.

Head wTith a flask-shaped elevation bounded by strongly

impressed lines; with dense punctures, except on elevation.

Antennae rather short and not very thin. Prothorax slightly

wider than long, with a wide, closed subbasal depression.

Elytra not very long; almost impunctate. Basal joint of

front tarsi lopsided and rather large, with an inner comb.
Length ( S , 9 )> 3 mm.

9 . Differs in having head smaller, its elevation much
smaller, entirely frontal, not flask-shaped, without deep
bounding lines, punctures more evenly dense, antennae some-

what thinner, and front tarsi combless.

Hab.—New South Wales: Eden (H. J. Carter). Type,.

I. 11893.
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The head has distinct impressions but it is not largely

excavated, so in my table would be associated with II. obli-

quioeps and //. gagatinus; from which it is distinguished

by the flask-shaped elevation, etc. On H. melas the elevation

rises conspicuously above the general level of the head, on the

present species it does not do this, being divided off by im-

pressed lines, which become deep between the antennae ; seen

from in front, or obliquely from behind, there appears to be

a deep, angular, interocular fovea, on each side of the apex

of the flask ; seen from directly behind there appear to be two
minute tubercles near each eye.

A male from Tumby Bay, South Australia, in size, shape,

colour, and sculpture of head so closely resembles the type

that I think it must represent a variety of the species ; its

antennae are decidedly—about one-fourth—longer, and the

head when viewed directly from behind does not appear to

have two minute tubercles near each eye ; the flask-shaped

elevation, however, is of exactly the same shape.

Helcogaster excavifrons, n. sp.

d . Black; two basal joints of antennae bright red.

With a few inconspicuous dark hairs.

Head wide, with a large excavation ;
punctures small and

crowded. Antennae moderately long. Protkorar slightly

transverse, with a rather wide subbasal depression. Elytra

rather short and wide; almost impunctate. Basal joint of

front tarsi lopsided, and with an inner comb. Length ( S , $ )>

2-25-2-5 mm.

9 . Differs in having the head smaller, without excav-

ation, punctures more uniformly distributed, antennae
shorter, thinner, with the basal joints less brightly coloured,

and front tarsi combless.

Hab.—South Australia: Port Lincoln, Tumby Bay
(Blackburn's collection). Type, I. 11901.

The cephalic excavation is of irregular depth, its sides

touch the front of the eyes, and its hind outline is a gentle

curve, but with a slight median impression ; the inter-

antennary space is shining ; viewed from behind the head
appears to have two very small median elevations in front,

but to be without one at the side of each eye. In my table

it would be associated with H . niger, from which the excav-

ation, single at its posterior end, is distinctive.

One of the four females, associated with the two males
by Mr. Blackburn, has the base of the prothorax obscurely
reddish.
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Helcogaster aterrimus, n. sp.

J . Black; second and third joints of antennae and
under-surface of first more or less reddish. With a few dark
hairs.

Head wide, with a wide and deep excavation, its posterior

end obtusely bilobed; behind the excavation with small and
dense punctures. Prothorax near apex, slightly wider than
long, with a rather wide, subbasal depression. Elytra
moderately long; with numerous minute punctures. Basal
joint of front tarsi lopsided, with an inner comb. Length

(6, 9), 2-2'25 mm.
9 . Differs in having the head smaller, non-excavated,

and with uniformly dense punctures, antennae shorter and
thinner, and front tarsi simple.

Hab.—South Australia: Port Lincoln (A. M. Lea);
Western Australia: Yilgarn (Blackburn's collection). Type,
I. 11897.

At a glance apparently belonging to the preceding species,

but excavation of head of different shape, although almost of

the same size ; when viewed from behind the head appears

to have four small equi-distant conical elevations, the lateral

ones slightly larger than the others, and one touching each
eye, each lateral one, however, when viewed from the side

is seen to be a simple semicircle around the eye; in this it

differs distinctly from the following species, in which from
the side there appears to be a conspicuous elevation behind
the eye, and this elevation is connected by a narrow ridge

with a medio-frontal one. In my table it would be associated

with H . niger, from which it is distinguished by the different

excavation and somewhat thinner antennae. On the speci-

men from Yilgarn the middle of the side of each elytron is

pale ; on the type the pale portion is scarcely traceable.

Helcogaster hoplocephalus, n. sp.

c? . Black ; four basal joints of antennae, except upper-

surface of first, obscurely reddish. Vevj sparsely pubescent.

Head wide, largely and irregularly excavated and
tuberculate; with crowded .punctures. Antennae compara-
tively short and stout. Prothorax slightly transverse, sub-

basal depression shallow and ill-defined ; with fairly numerous,
minute punctures. Elytra moderately long ; with small and
dense, fairly distinct punctures. Basal joint of front tarsi

with a small comb. Length ( <$ , 9)> 2*5-3 mm.
9 • Differs in having the head nontuberculate, with

two feeble depressions in front, and a very feeble one between
eyes, antennae shorter and thinner, and front tarsi simple.
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Jiah.—New South Wales: Sydney (Dr. E. W. Ferguson).

Type, I. 11920.

The excavation on the head of the male is obtusely

bilobed posteriorly. Seen from behind the head appears

quadrituberculate, the larger tubercles being adjacent to the

eye, and distinct from all directions; but from oblique

directions it may be seen that the tubercles represent the

ends of a narrow curved ridge on each side. The elytral

punctures, although small and somewhat rugulose, are much
more distinct than is usual in the genus. In my table would
be associated with H. niger, which is a larger species, with

different excavation, and much longer antennae; it is about

the size of H. gagatinus , and the females are very similar,

but the male has very differently sculptured head.

Helcogaster coelocephalus, n. sp.

<S . Black; parts near eyes, and four basal joints of

antennae, more or less flavous. Almost glabrous.

Head wide, with a large and irregular excavation, with
small tubercles; in parts densely punctate. Antennae rather

long. Prothorax near apex slightly wider than long, with
a shallow, subbasal depression. Elytra moderately long;

with minute punctures. Basal joint of front tarsi lopsided,

with an inner black comb. Length, 2 mm.
Hah.—Northern Queensland (Blackburn's collection).

Type (unique), I. 11896.

The excavation on the head is trisinuate posteriorly, the
median sinus being bounded by an oblique elevation on each
side (from some directions the elevations look like small

tubercles). The head, viewed from behind, appears to have
four small elevations : two black, median, widely triangular

ones, and a pale one, curved inwards, at the side of each

eye; from the preceding species, in which the ocular tubercles

are black, it is also distinguished by the trilobed posterior

end of the excavation. In my table it would be associated

with H. niger, which has thicker antennae, and head very
different, when viewed from behind.

Helcogaster triangulifer, n. sp.

d" . Black; labrum and four basal joints of antennae
flavous. A few inconspicuous dark hairs on sides.

Head with a deep, irregular impression or excavation in

middle. Antennae rather long and obtusely serrated. Pro-
thorax slightly longer than the greatest width, base much
narrower than apex; a wide subbasal depression, closed at

its ends; a few punctures on sides. Elytra moderately long;
with minute, indistinct, rugulose punctures. Basal joint of
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front tarsi lopsided, with a small black inner comb. Length,
2*25-3 mm.

Rab.—Victoria: Alps (Blackburn's collection), Lome
(F. E. Wilson), Fern Tree Gully (F. P. Spry). Type,
I. 11894.

From an oblique direction the head in front of the
excavation appears to have an oblique groove near each eye,

then an oblique ridge, then another groove, and then a

short median ridge; but from other directions the whole
space between the subocular grooves appears to be a feeble

semicircular elevation, and in fact its appearance varies with
the point of view; the excavation has a wide triangle

projecting into its middle from the base of the head, so that

its posterior end is obliquely directed behind each eye. The
basal portion of the head, which, however, is often concealed,

is densely punctate. On the type the sides of the head
adjacent to the front are obscurely diluted with red.

Two males, from the Dividing Range (Victoria), differ

in being more of a piceous-brown than black, with most of

the head, base, and sides near base of prothorax, knees and
other parts of legs more or less flavous. Three females,

mounted with them and evidently belonging to the species,

are coloured as the males, except that one has the prothorax
entirely pale; they differ in having the head smaller and
nonexcavated, with a slight longitudinal elevation in front,

and the front tarsi simple. A male, from the Blue Mountains,
has the muzzle and sides of head in front of eyes, base of

prothorax, and knees, more or less reddish. A male, from
Illawarra, is like the preceding specimen, except that the

prothorax is entirely pale. All these males agree in having
a wide triangle projecting into the middle of the interocular

excavation; in my table they would be associated with
H . nic/er (except the one from Illawarra) ; from which they
differ in the antennae, and in the excavation not trisinuate

at base. The Illawarra male would be associated with H.
concaviceps, but its head is of different shape, and differently

sculptured, etc.

Helcogaster macrocephalus, n. sp.

<S . Black; labrum, four basal joints of antennae,

prothorax, parts of middle and of hind femora, and of tarsi,

and most of front legs, more or less reddish. Sides with
rather numerous, blackish hairs.

Head rather large, wide, and flat; with two small

oblique foveae between eyes, two very small ones in middle
behind them, and a shallow longitudinal depression each side

in front; with fairly numerous, asperate punctures; towards
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base densely, transversely strigose. Antennae rather short,

third to eighth joints obtusely serrated. Prothorax strongly

transverse, sides strongly rounded, a wide shallow depression

near base; almost impunctate. Elytra short, feebly dilated

posteriorly; with sparse rugulose punctures. Legs not very

long, basal joint of front tarsi large, lopsided, and with a

black inner comb. Length, 4*5 mm.
Hab.—South Australia: Mount Lofty Ranges (A. H.

Elston). Type (unique), I. 12251.

A rather wide species, with head very differently sculp-

tured from the many similarly coloured ones; in width it

is second only to H. major.

Helcogaster oxyteloides, n. sp.

<3 . Black; prothorax flavous, basal joints of antennae,

tibiae and tarsi, obscurely flavous. With sparse dark hairs,

more numerous on sides than elsewhere.

Head rather large ; a shallow depression each side in

front, with a feeble median elevation between them ; apical

half shining and with sparse punctures, basal half opaque
and with dense ones. Antennae rather long, third to ninth
joints distinctly serrated. Prothorax moderately transverse,

sides and base rounded, a vague open depression near base.

Elytra short; almost impunctate. Basal joint of front tarsi

large, lopsided, with a black inner comb. Length, 2'5 mm.
Hab.—Victoria: Sea Lake (J. C. Goudie's No. 829).

Type, I. 12123.

The head is much the shape of that of many species of

Oxytelus, of the Staphylinidae; the impressions on its front

are quite distinct, but the head could not be regarded as

largely excavated, hence in my table the species would be
associated with H. bilobtis, which has the head even less

excavated, and bicolorous elytra. Many of the punctures, at

the base of the head, are longitudinally confluent.

A female, mounted with the type by Mr. Goudie, and
probably belonging to the species, differs from the male in
being smaller (2*25 mm.), in having the pale parts of the
legs and antennae more extended, and of a brighter colour,

head much smaller, its shining and impunctate portion con-
tinued to nearer the base, frontal impressions smaller,

antennae shorter, elytra with fairly numerous punctures
(which although not sharply defined cause the surface to
appear finely rugulose), and front tarsi combless.

Helcogaster atriceps, n. sp.

c? . Black; prothorax, basal joints of antennae, and
knees more or less flavous. With sparse, dark hairs.

e2
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Head rather large, with a deep transverse interocular

excavation; densely punctate and opaque. Antennae com-
paratively long. Prothorax about as long as the greatest

width (near apex), base much narrower than apex, near base

with a wide and rather deep, closed depression. Elytra

moderately long; with minute, rugulose punctures. Basal

joint of front tarsi rather large, lopsided, and with a black

inner comb. Length, 2 mm.
Hob.—New South Wales: Wentworth Falls (Aug.

Simson), Mittagong (A. M. Lea). Type, I. 11908.

In general appearance close to the preceding species, but
the head deeply transversely excavated; it is evidently close

in appearance also to H. nigriceps, but differs from the

description in being smaller, head with excavation bisinuate,

instead of trisinuate, posteriorly (the sinuations although
wide are feeble, and the space dividing them is very obtuse),

antennae longer, four of the basal joints partly or entirely

pale, and the knees pale. In my table it would be placed

with H. insularis, which is a much larger species, with the
excavation different, the part dividing the sinuations acute,

antennae wider, and knees no paler than the adjacent parts.

The head of the Mittagong specimen, when viewed from
behind, appears to have a minute tubercle on granule close

to each antenna, but on the type these are not evident.

Helcogaster pignerator, n. sp.

<5 . Black ; front of head and a large spot near each
eye, prothorax, and part of antennae flavous. With sparse,

dark hairs, more numerous on sides of abdomen than else-

where.
Head rather large, with a wide, sinuous, interocular ex-

cavation, its posterior end trisinuate; inter-antennary space
irregularly elevated ; in parts with dense punctures. Antennae
moderately long. Prothorax slightly longer than greatest

width (near apex), a wide but rather shallow and open
depression near base. Elytra rather long ; minutely rugulose-

punctate. Basal joint of front tarsi lopsided, with a black
inner comb. Length, 5 mm.

Hah.—New South Wales: Sydney (A. and F. R. Zietz).

Type (unique), I. 11907.

The three conspicuous spots give the head a curious
appearance, the front one at first appears to be confined to
the inter-antennary space, but is continued along the sides

to near the eyes, and passes completely across the under-
surface; the other spots are smaller, round, and sharply
defined. In some lights the elytra have a faint bluish gloss,

and their extreme lateral margins from the base almost to
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apex are whitish ; two of the basal joints of antennae are

decidedly flavous, the three following ones gradually become
darker, the others are black ; the knees and tips of tibiae are

obscurely flavous. The pale inter-antennary elevation is

somewhat heart-shaped, and gently concave, from behind it-

appears a feebly trituberculate process, from the side a curved

ridge. In my table would be placed with H. concavice /ps>

which is a smaller and broader species, with head differently

•coloured and excavated.

Helcogaster ventralis, n. sp.

<3 . Black; prothorax, each side of three basal segments

«of abdomen, and three basal joints of antennae flavous; knees

and parts of tibiae and tarsi obscurely diluted with red.

With rather sparse, blackish hairs.

Head moderately large; with minute, irregularly distri-

buted punctures, becoming crowded at base; a small shallow

depression each side in front. Antennae rather short.

Prothorax distinctly transverse; subbasal depression shallow

and ill-defined. Elytra rather short; with minute, rugulose

punctures. Basal joint of front tarsi moderately large, lop-

sided, and with a black inner comb. Length, 3 mm.
Hab.—South Australia: Mount Lofty (A. H, Elston).

Type (unique), I. 11910.

Structurally fairly close to H. basicollis, but frontal

fovea of head much less distinct, antennae somewhat shorter,

and prothorax uniformly pale. In my table it would be
placed with H. pulchri'pes, from which it differs in its darker
head, with somewhat different frontal impressions, darker
antennae, and abdomen partly pale. The head has a dis-

tinctly feminine appearance, but the front tarsi are certainly

those of a male.

Helcogaster apicicornis, n. sp.

S . Black; prothorax, most of front and of middle legs,

hind knees, and part of antennae flavous. With sparse, dark
hairs.

Head highly polished, with two small but distinct foveae
in front, a few minute punctures about base. Antennae
rather short, second to fourth joints slightly transverse, fifth

"to tenth rather strongly transverse, eleventh flat, almost as

long as eighth to tenth combined. Prothorax distinctly

transverse, sides evenly rounded, base and apex equal, a
vague depression near base. Elytra, moderately long ; with
fairly dense and minute, rugulose punctures. Middle femora
distinctly dentate, middle tibiae rather strongly curved at
base, basal joint of front tarsi large, lopsided, with a black
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comb from base to apex on inner side. Length ( <$ , 9)r
2*5-3 mm.

9 . Differs in having the head smaller, antennae shorter

and thinner, joints less strongly transverse, apical one smaller

and with its tip pointed, middle legs and front tarsi simple.

Hab.—South Australia: Adelaide (Blackburn's col-

lection and A. M. Lea), Mount Lofty (R. J. Burton, A. H.
Elston, J. G. O. Tepper, and Lea), Lucindale (B. A. Feuer-
heerdt, F. Seeker, and Lea), Myponga (Elston). Type r

I. 11909.

Readily distinguished from all previously described

species by the apical joint of the male antennae ; its most
distinctive shape is that viewed at right angles to its greatest

width, when it appears rather wide and parallel-sided, with
its tip slightly notched, from other directions it appears rather

narrow and somewhat lopsided; the middle legs are also dis-

tinctive, the head is slightly smaller in the female than in

the male, but the frontal foveae are much the same. In my
table it would be placed with H. pulchripes. On the male
the tarsi and the base of the middle femora are infuscated,

the antennae after the third or fourth joint gradually become
darker, but even the terminal joint never appears to be black;
on the female a greater portion of the front and middle legs

is dark. On fresh specimens the prothorax has a decided
reddish tinge.

Helcogaster centralis, n. sp.

d" . Black; head (except at base), prothorax, base of

antennae, and most of legs flavous.

Head rather wide, with a rounded fovea occupying one-
third of^ the interocular space ; between it and eyes flat, and
with crowded punctures; an obtuse elevation in front.

Antennae moderately long. Prothorax near apex wider
than long, but rather strongly narrowed to base, near base
with a wide and deep closed depression. Elytra rather short,

dilated and rounded posteriorly ; with very minute, rugulose
punctures. Basal joint of front tarsi lopsided, with a small-

black comb. Length, 2 mm.
Hab.—New South Wales (Dr. E. W. Ferguson). Type

(unique), I. 11923.

At first glance apparently belonging to H. foveiceps,

but head with a large central impression, instead of one on
each side, the antennae- pale only at base, and prothorax of

different shape; from H. hackeri it is still more distinct. In
front of the central fovea there is an elevation which might
be regarded as a large tubercle, and hence in my table the
species might be placed in i,

' and of those there noted it

differs from H. helmd, in being much smaller, head of
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different shape and colour, and legs variegated; H.
tubereulifrarts has head of different shape, elytra bicolorous

and legs flavous. On the type the pale parts of the legs are

the apical half of femora, front tibiae and tips of the

others, and basal joints of tarsi.

Helcogaster laterofuscus, n. sp.

cf . Head behind eyes, sides of prothorax, scutellum,

prosternum, inesosternum, abdomen, seven apical joints of

antennae, and parts of legs, black or blackish ; elsewhere
flavous. With sparse, dark hairs; and very sparse, whitish

pubescence.

Head rather long, opaque, and densely punctate ; a

narrow curved impression on each side from near base of

eye to labrum, and a faint median line. Antennae moder-
ately long and obtusely serrated. Prothorax about as long

as wide, apex slightly wider than base, a shallow, open, sub-

basal depression; punctures fairly dense on sides, but sparse

in middle. Elytra moderately long, sides evenly dilated

posteriorly; punctures very minute and rugulose. Basal
joint of front tarsi lopsided, with a distinct black comb.
Length (d , 9), 3'25-5 mm.

9 • Differs in being larger, head with less prominent
eyes, curved impressions shorter and less distinct, median
line scarcely traceable, less of the base dark, and front tarsi

•combless.

Hab.—'New South Wales: Rydalmere (Dr. E. W.
Terguson), Gosford (H. J. Carter); Queensland: Rock-
liampton (Macleay Museum). Type, I. 11922.

The sides of the prothorax are rather deeply infuscated,

for blackish, on each of the three specimens under examina-
tion, so the dark parts are evidently natural and not stains;

Tience in my table of the genus the species would be
associated with H. ohliquiceps, which has the elytra entirely

dark, head somewhat different, and antennae much shorter.

On the male the four hind femora are rather dark on the

basal half ; the front femora, the middle of the four hind
tibiae, and the apical tarsal joints, are slightly infuscated.

From in front the head of the male appears to have a shallow

semicircular impression, marking off a feebly bilobed inter-

ocular elevation. The Rockhampton female, probably a

"very old one, has the head and tibiae entirely pale.

Helcogaster fasciatus, n. sp.

d" . Piceous-brown and flavous. With very sparse,

w^hite pubescence, and with a few dark hairs; a small fascicle

of dark hairs near each eye.
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Head wide and irregularly impressed. Antennae com-
paratively long. Prothorax distinctly transverse, base much
narrower than apex, a rather deep, closed subbasal depres-

sion • punctures rather dense on sides, sparse elsewhere-

Elytra moderately long, a vague depression on each side of

suture near base; with dense, minute, rugulose punctures.

Basal joint of tarsi with a small black apical comb. Length,.
2*5 mm.

Hah.—Queensland: Cairns. Type (unique), I. 11912.

The head* is entirely pale, the five basal joints of

antennae are still paler, with the following ones more or less

deeply infuscated, but the tip obscurely pale; the prothorax
is of a dingy reddish-brown, with the front paler, but it has
the appearance as of being stained; the elytra (except for
a wide, median, flavous fascia), abdomen, mesosternum, and
metasternum, are piceous-brown ; the legs are almost white,

with the femora deeply infuscated. The fascia extends from
side to side and is sharply and evenly defined on its

posterior end, about two-fifths from the apex; its front edge
is somewhat irregular. The cephalic excavations are partly

obscured by pubescence; according to the point of view they
appear to be three or five in number, but apparently there

is a large, shallow, median portion, dilated and bisinuate

posteriorly, narrower and bisinuate apically ; the two small

fascicles are very distinct ; tlie punctures on the head are

dense in places, but not sharply defined. Regarding the
prothorax as partly dark, the species, in my table, would be
referred to D, and there associated with H. m.arginicollis,,

whose head is very differently sculptured; if referred to DD,
it would go with H. maculiceps and H. fuscitarsis, also with

different cephalic sculpture. Carphurus fasciipenjiis was
described by Fairmaire as having an elytral fascia, but the
description differs in many other respects.

Helcogaster laticeps, n. sp.

$ . Black and flavous. Sides with sparse, dark hairs.

Head wide, a large central fovea closed in front, but open
posteriorly, the space between it and each eye flat, densely

punctate, rounded posteriorly and joined in front to a small

inter-antennary elevation ; base with dense, minute punc-

tures. Antennae rather long, obtusely serrated internally.

Prothorax slightly longer than the apical width, which is

distinctly greater than the basal width, a rather wide, deep,

closed depression near base, and a small fovea on each side

near apex; with small and dense, but unevenly distributed

punctures. Elytra moderately long ; with very minute.,
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rugulose punctures. Basal joint of front tarsi lopsided, with a

small, black, apical comb. Length, 2'25-2'5 mm.
Hab.—'New South Wales: Grenfell (Dr. E. W. Fer-

guson). Type, I. 11924.

The flat space near each eye is densely punctate, but from
some directions appears finely granulate; as there is a distinct

fovea in the middle of the head the species might be referred

to FF of my table, but the head is very different from all the

species there noted ; the species, however, is allied to H

.

foveiceps, but the head is differently sculptured, and elytra

bicolorous. //. centralis has the fovea closed posteriorly and
the front of the head with a large, obtuse tubercle, its pro-

thorax is also of different shape, and elytra of one colour.

The elytra, are coloured somewhat as in H. impera-tor, but
the head and prothorax are very different. The flavous parts

are the head (except at extreme base), prothorax, legs (except

coxae and base of femora), and three or four basal joints of

antennae; part of the side of each elytron is of a different

shade of flavous to the prothorax, the black part commences
at the base (near to but not touching the sides), is rapidly

narrowed towards the suture, and then continued along it to

beyond the middle, when it is suddenly dilated to cover the

apical two-fifths. On the type the apical joint of antennae
is almost as pale as the basal ones, on a second male the

apical joint is scarcely paler than the tenth, and the middle
and hind tibiae and tarsi are slightly infuscated.

Helcogaster pallidus, n. sp.

o . Flavous ; metasternum and six apical joints of

antennae deeply infuscated, middle of elytra slightly infus-

cated. With rather sparse, pale pubescence, a few darker
hairs on sides.

Head not very large, with a large obtuse median eleva-

tion; punctures dense and irregularly distributed, becoming
confluent about base. Eyes rather larger than usual.

Antennae long, thin, and scarcely serrated. Prothorax dis-

tinctly transverse, apex much wider than base, a wide and
rather deep closed subbasal depression

;
punctures small and

sparse. Elytra rather long; with fairly dense, minute, rugu-
lose punctures. Legs long and thin, basal joint of front tarsi

with a small, black, apical comb. Length ( S , 9 )> 2'25-3 mm.
9 • Differs in having the head smaller, nontuberculate,

two shallow impressions in front, and with sparser punctures,
antennae thinner and scarcely infuscated towards apex, pro-
thorax less dilated in front, tip of abdomen infuscated, and
legs shorter, with combless tarsi.

Hab.—Queensland: Cairns. Type, I. 11953.



130

The elytra could hardly be regarded as fasciate, as

although the apical fourth and basal third are paler than the

intervening portion, this is only vaguely infuscated, especially

on the female. There is a shallow depression on each side

of the tubercle of the male; on its front edge there is a small

fovea, and then a transverse ridge, both fovea and ridge

invisible from behind. In my table would be referred to FF,
but the head is very different from all the species there noted.

Helcogaster thoracicus, n. sp.

d . Flavous ; apical three-fifths of elytra black, meta-
sternum and six or seven apical joints of antennae deeply

infuscated. With sparse, pale pubescence, and with some-

longer pale hairs.

Head moderately long, with two small frontal foveae;

with fairly numerous, small, but distinct punctures. Antennae
rather long and thin, second joint distinctly shorter than
third. Prothorax slightly longer than the greatest width
(near apex) ; a deep, narrow impression across middle, not
quite extended to sides, and marking the posterior end of a

large depression ; a small dark fascicle before and one behind
its middle; punctures small but rather sharply defined about
base and apex. Elytra moderately long; with minute, rugu-
lose punctures. Basal joint of front tarsi lopsided, with a

black inner comb. Length, 3*5-4 mm.
Hab.—Northern Queensland (Blackburn's collection).

Type, I. 9203.

Readily distinguished from all other described species of
Helcogaster and of Garphurus by the prothorax of the male;
in my table would be associated with H. simpliciceps. On
the type the tip of the abdomen (apparently owing to a stain)

is slightly infuscated, on a second specimen it is entirely pale.

Helcogaster humeralis, n. sp.

3 . Flavous; elytra (except shoulders), metasternum,.
abdomen, and five apical joints of antennae black. Sparsely

clothed with ashen pubescence, and with a few longer hairs.

Head with a wide and deep interocn la r excavation, its-

posterior end evenly semicircular ; a large flat tubercle in

front; punctures dense and small. Antennae rather long,

moderately serrated. Prothorax about as long as the apical

width, which is considerably more than that of base; with
a large, transverse, closed, subbasal depression. Elytra

moderately long; with very minute punctures. Basal joint of

front tarsi with a small black comb. Length
( rf , 9)*

2-2*25 mm.
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9 . Differs in being larger, head smaller, of a dingy

reddish-brown, with less prominent eyes, a vagne curved

•depression instead of the excavation, and a moderately long

obtuse ridge, instead of the froutal tubercle, antennae thinner

and less serrated, prothorax narrower in front, scutellum

black, elytra with less of the shoulders flavous, abdomen wider,

and front tarsi combless.

Hub.—Queensland: Cairns district, a pair taken in cop.

(A. M. Lea). Type, I. 11925.

In my table would be placed with //. major, which is

a much larger species, with very different head, elytra entirely

dark, etc. At a glance the types look like small specimens

of H. m.acidiceps, but the head is without a spot, and differ-

ently sculptured.

HELCOGASTER SEM1NIGRIPENNIS, n. sp.

(5 . Flavous ; apical half of elytra, mesosternum, and
metasternum black, apical joints of tarsi, and part of

-antennae infuscated. Sparsely clothed.

Head with a small interocular impression, or short

median line, an oblique impression each side in front. Pro-
thorax slightly longer than wide, apex slightly wider than
base, a fairly large, transverse, closed, subbasal depression.

Elytra moderately long; with very minute, rugulose punc-
tures. Basal joint of front tarsi with a small, black comb.
Length, 2 mm.

Hah.—Queensland : Cairns, obtained on sticky seeds of

Pisonia brunoniana (F. P. Dodd). Type (unique), I. 11914.

The three apical joints of antennae are missing from the
type, the three basal ones are flavous, the others infuscated.

The visible parts of the head are impunctate, but the base

is concealed on the type; between the frontal impressions

the surface is gently convex, but it could hardly be regarded
as tuberculate. In my table the species would be associated

with H. simpliciceps, from which it is distinguished by its

smoother head, with small but distinct impressions, flavous

portion of elytra not produced along sides, and entirely pale

abdomen. From H. tliorac/cuSj it is distinguished by its

smaller size and differently sculptured head and prothorax.

Dasytes corticarioides, Lea.

This species occurs in abundance in many parts of

South Australia, including Price and Kangaroo Islands.

Two specimens, from Swan River, are considerably larger
(2*25 mm.) than usual, and rather more robust, but probably
Tepresent a variety only.
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Dasytes erythroderes, n. sp.

Black; prothorax, legs (partly or entirely), and basal
joints of antennae, more or less reddish or navous. Clothed
with short, ashen pubescence; the elytra, in addition, with
subdepressed setae.

Head with rather dense and small punctures. Antennae
rather short. Prothorax widely transverse, sides and base

rounded, hind angles rounded off; punctures minute. Elytra
at base slightly wider than prothorax, sides feebly dilated

in middle; with dense, and rather sharply defined punctures.
Length, 2-2*5 mm.

Hab.—'New South Wales: Mount Kosciusko, 5,700-6,000

feet (R. Helms); Victoria: Dividing Range (Blackburn's

collection), Melton, in February (F. E. Wilson); South
Australia: Mount Lofty Range (R. J. Burton). Type,
I. 12291.

Readily distinguished from all previously named Aus-
tralian species by the reddish prothorax ; of the nine specimens
before me six have it entirely pale, on two the disc is

slightly, and on the other deeply infuscated; four specimens
(from Mount Kosciusko, slightly larger than the others, and
with the prothorax entirely pale) have the femora black ;

one of the Victorian specimens has the tarsi infuscated, on
all the others the legs are entirely pale. From above the
clothing appears to be uniform pubescence, but from the

sides short setae may be seen on the elytra.* On one female
specimen the head, from some directions, appears to have
two shallow depressions in front.

Dasytes cribarius, n. sp.

Black, elytra with a slight coppery-green gloss, tibiae,

tarsi, and second to sixth joints of antennae somewhat
reddish. Clothed with short, ashen pubescence; in addition

with numerous suberect, dark setae.

Head with crowded punctures, becoming somewhat
larger and sharply defined in front ; with two distinct longi-

tudinal impressions in front. Antennae scarcely extending
to base of prothorax, most of the joints transverse.

Prothorax scarcely one-fourth wider than long, base slightly

incurved at middle, hind angles rounded off; with dense and
sharply defined -punctures. Elytra wider than prothorax,.

parallel-sided to near apex; with dense punctures, at base

slightly larger than on prothorax, becoming smaller pos-

teriorly; with faint remnants of striation. Length, 2*75 mm.
Hab.—South Australia: Mount Lofty Ranges (J. G. Ch

Tepper). Type (unique), I. 12283.
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Distinguished from all previously named Australian

species, except D. fuscipennis, by the upright clothing on pro-

thorax, in addition to the pubescence; from that species it

is distinguished by its narrower and more convex form, much
smaller eyes, prothorax with much denser and smaller punc-

tures, elytra with a metallic gloss, and with smaller

punctures, etc.

Dasytes hexatrichus, n. sp.

Black; upper-surface with a coppery gloss. Densely

clothed with short, depressed, pale pubescence; head in

addition with two long hairs, and two on each side of

prothorax.

Head rather wide, with small crowded punctures, with

two conspicuous longitudinal impressions in front, the inter-

vening space bronzy. Antennae rather short, some of the joints

transverse. Prothorax almost twice as wide as long, sides

and base finely margined, hind angles rounded off ; with

crowded and small, asperate punctures. Elytra distinctly

wider than prothorax, parallel-sided to near apex ; with

crowded and small punctures, mostly separately impressed,

but in places asperate and subconfluent. Length, 3*25-4 mm.
Hab.—Western Australia: Cue (H. W. Brown). Tvpe,

T. 12287.

Structurally close to D. squiresensis, but elytra pubescent
only, and six long hairs on head and prothorax; D. abimdans,
with similar hairs, is a much smaller species, with legs and
antennae partly pale, and frontal impressions much less

conspicuous.

Dasytes abdominalis, n. sp.

Black. Densely clothed with ashen pubescence, the elytra

in addition with numerous subdepressed setae.

Head with dense and small punctures, rather more dis-

tinct about base than elsewhere ; two vague depressions in

front. Antennae short, most of the joints transverse. Pro-
thorax almost twice as wide as long, sides and base rounded
and very finely margined, hind angles rounded off, a vague
transverse depression near base; punctures minute. Elytra
very little wider than prothorax at base, sides feeblv dilated

to near apex; with dense and rather sharply defined punc-
tures, in places slightly confluent, and becoming smaller
posteriorly. Length, 2*5-3 mm.

Hab.—Western Australia: Yilgarn (Blackburn's col-

lection, from E. Meyrick). Type, I. 12288.

Rather more robust than D. australiae, impression near
base of prothorax fainter, and elytral clothing of two kinds;
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seen from above it appears to be uniform, but from the sides

there may be seen numerous short sloping setae, amongst the

pubescence, in consequence, in my table/ 21 ) the species would
be associated with D. squiresensis, from which it differs in

having the setae less erect, and in its entirely dark legs. On
one sex the Epical segment of the abdomen is widely concave
in the middle, and with a subtuberculate swelling on each side.

On a few specimens the upper-surface, or the elytra only,

have a very feeble metallic gloss.

Dasytes pictipes, n. sp.

Black; parts of antennae and of legs flavous. Clothed

with short, depressed, ashen pubescence.

Head with rather dense and minute punctures ; two vague
depressions in front. Antennae rather short. Prothorax
widely transverse, sides and base rounded and finely mar-
gined, hind angles rounded off, a shallow transverse depression

near base ; with dense and small punctures, larger near base

than elsewhere. Elytra very little wider than prothorax at

base, sides slightly dilated to near apex; with dense and
small, but sharply defined punctures. Length, 2-2*25 mm.

Hab.—New South Wales : Dorrigo (W. Heron). Type,
I. 12286.

Of the eight specimens before me the tibiae and tarsi

are pale on all, most of them have the trochanters and knees

pale, and one has the entire front legs pale; the antennae
are entirely pale, or with some of the apical joints infuscated

;

parts of the muzzle are also pale. In my table would be
associated with D. bourgeoisi (n. pr., now D. julesi), from
which it differs in being smaller, and prothorax with a shallow

subbasal depression; D austratiae, with somewhat similar

depression, is slightly less robust, and with entirely dark legs

and antennae.

Dasytes ellipticus, n. sp.

Black; antennae (apical half infuscated) and legs (middle
and hind femora more or less deeply infuscated) flavous.

Clothed with short, ashen pubescence.

Head with small and fairly numerous punctures, two
feeble depressions in front, and a still more feeble one in

middle. Antennae slightly passing base of prothorax, fifth

joint distinctly smaller than fourth or sixth. Prothorax at

base almost twice as wide as long, front convex in middle,
strongly rounded to sides, base and sides finelv margined

;

(2D Lea, Trans. Ent. Soc. Lond., 1909, p. 240.
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punctures minute and inconspicuous. Elytra at base scarcely

wider than base of prothorax, sides feebly dilated to about
middle, with dense and small, but rather sharply denned
punctures. Length, 2*5-275 mm.

Hob.—South Australia: Parachilna (E. L. Savage).

Type, I. 12284.

The sides of the elytra have short, semidecumbent setae

posteriorly; they are fairly numerous, but distinct only from
the sides, there is also a short hair projecting outwards from
each side of the base of the prothorax. Very faint remnants
of a subbasal depression may be seen on each side of the dio-

thorax. It is an elliptical species, and in my table would be
associated with D. bm/rgeoisi (now D. julesi), from which it

differs in having more of the legs pale, prothorax larger,

with the base wider, elytra somewhat shorter and wider and
with smaller punctures; structurally it is rather close to

D. blackburn/i (D. helmsi, n. pr.), but the prothoracic punc-
tures are much smaller, and the legs are partly pale.



The Rediscovery of Choriplax ( microplaxj grayi,

adams and angas (order po lyplacoph o ra, with
notes on its true place in the natural system
and the description of a new sub-species.

By Edwin Ashby, F.L.S., M.B.O.U.

[Bead July 14, 1921.]

Plate IX.

Microplax grayi, H. Ad. >and Aug., P.Z.S., 1864, p. 194;

I.e., 1865, p. 58, t. 11, f. 16. Angas, P.Z.S., 1867, p. 224.

Carpenter, MS., p. 12. Pilsbry, Man. of Con., vol. xiv., p. 21.

Choriplax grayi, H. Ad. and Ang. Pilsbry, Nautilus, vii.,

p. 139, 1894. Thiele, Rev. des Sys. der Chitonen. Zool., iv., 1910.

It is with pleasure that I acknowledge my indebtedness

to Dr. W. G. Torr for the opportunity of examining and
describing one of the most interesting chitons it has been

my privilege to examine. On May 7 last I received from
him a few chitons for identification, all taken by Mr. George

Pattison, near Cape Banks Lighthouse. One, he said, was
not only a species new to him, but also belonged to a genus

he had never seen before. I saw at once that the specimen

was a remarkable find, evidently' related to the genus
Amicula, a genus whose habitat is in the cold waters of the

North Pacific, from the Okhotosk Sea to the Behring Sea,

and in corresponding latitudes on the eastern side of the

North American continent.

Genus Microplax, Adams and Angas, 1864. Original

description:
— "Insertion plates smooth and thin, present in

all the valves. Sutural plates obsolete, the sinus extremely
shallow. Girdle thin, horny, most minutely granulous.

Valves largely concealed in the girdle, the exposed portions

small and separated.

"In the present genus a small portion only of each valve

is exposed, and the sutural plates and sinus are obsolete. No
other chiton having unslit insertion plates approaches this

remarkable group."
M. grayi, Adams and Angas. Original description :

—
"Shell elongated, convex, brown; exposed portion of the
valves minute, wide heart-shaped, carinated, strongly granu-
lated, the intervals between the exposed parts of the valves

about as long as the latter. Lateral areas defined by a dis-

tinct rib. Girdle moderate, corneous, smooth. Length,
13; width, 5 mill. Sydney Harbour, Australia; under stones

at low water."
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Choriplax grayi pattisoni, n. sub-sp.

Differs from G. grayi, Ad. and Aug., in its greater width

and in the fact that the tegmentum is proportionately smaller.

The measurements of C. grayi, s.s., are quoted by Pilsbry

(I.e., pp. 21, 22), are: length, 13; width, 5 mm. Tegmentum,

li x If mm. Whereas the measurements of the present speci-

men are 18 x 8h mm., and the tegmentum Hxl mm.
An examination of the drawings made by E. A. Smith

and figured by Pilsbry (I.e., pi., figs 9-11) will further ex-

plain these differences.

General Appearance.—Broadly oval, the posterior valve

being much larger than the anterior. The tegmentum reduced

to a small, heart-shaped, raised portion at the apex of each

valve, this portion being pink. The balance of the shell is

olive-green, due to an extension of the epidermal layer of

the girdle over the whole of each valve, with the exception

of the small, raised, heart-shaped tegmentum before referred

to. The epidermal skin is minutely granulose, semi-trans-

parent, and free from scales, hairs, or spicules.

Colour.—The small, heart-shaped, exposed portions (or

tegmentum) are Prussian Red with flecking of Ochre Red
(Ridgway's Colour Standards, pi. xxvii.). The epidermal

covering of the highly developed articulamentum portions of

the shell is, in a good light, olive-lake, merging into Sac-

cardo's olive, in the shaded or overlapping portions of the

sutural laminae (I.e., pi. xxix.). The girdle is warm sepia,

or a little darker.

Inside of Shell.—Transparent, pearly, and very highly

polished. The plates are so thin and delicate that none of

them are quite unbroken on the interior margins. The
anterior margin of the sutural laminae is almost straight, the

suture is reduced to a mere inward bend imperceptible in

several of the valves.

Anterior Valve. — The small exposed portion is semi-

circular; the apex, which in this species corresponds with the

mucro of the tail valve, is pronounced and approximately
smooth, the superficial layer semitransparent, showing sub-

cutaneous dark and light streaks radiating from the mucro.
These may easily be mistaken for grooves and ridges. This
smooth area is produced anteriorly for fully one-third of the

width of the tegmentum. The balance of the valve is

sculptured with rather widely spaced granules. There seems
no consistent arrangement of these. The mucro is anterior

to the posterior margin of the tegmentum, and the posterior

lobes of the articulamentum unite behind same.
Median Valves.—The small exposed tegmentum is

heart-shaped, posterior margin curved, in some straight,
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furnished with a broad beak or mucro, the tegmentum
being continued behind this. The dorsal area is distinct and
broad with almost parallel sides. The portion immediately

in front of the mucro is usually coarsely longitudinally ribbed,

more or less broken. In some of the valves these ribs con-

tinue to the anterior margin, in others they are replaced by
subcutaneous lining. In this anterior portion, irregular

raised pustules also occur to a limited extent in some of the

valves. Although these irregularities exist, the chief char-

acter of this part of the shell is strong, longitudinal ribbing.

A strongly-raised, diagonal rib commences at the mucro and
dies away about half-way across the tegmentum dividing the

lateral from the pleural area. The pleural area is sculptured

with irregularly-shaped, rough-looking pustules. There is a

tendency for these to become confluent along lines parallel

with the ribbing in the dorsal area. In the lateral areas the

raised portions or granules are even more irregular in shape

than is the case in the pleural area.
,
Behind the mucro

and diagonal rib the subcutaneous line-marking is radial, and
very marked in some valves. As before stated, the mucro is

anterior to the posterior margin, and the posterior lobes of

the insertion plates unite behind the tegmentum.
Posterior Valve.—The anterior portion of the tegmentum

is less pointed than is the case in the median valves, the

posterior part semicircular. Mucro anterior, a number of

dark subcutaneous streaks radiate from the mucro posteriorly

in a fan, with a highly-polished, semitransparent surface, but
it is not truly smooth ; this character occupies about one-

quarter of the length of the tegmentum and is fan-shaped.

That part of the valve behind the mucro is sculptured fairly

evenly with circular pustules placed more or less concentric-

ally. The anterior portion is longitudinally ribbed, but, in

addition, there are coarse irregular pustules. This valve is

large, measuring 4x7 mm., the tegmentum placed centrally.

Girdle.—In the dry specimen is wrinkled, bearing neither

scales, hairs, or spicules; has a gelatinous or horny look, is

dark in colour, and, with shrinking, has curved inside the

shell to a width of *75 mm. The girdle is thickened over the
marginal portion of the insertion plates, forming a dark band
round the shell 1 mm. in width or with the incurved portion

referred to a total girdle width, in dry specimens, of 1*75 mm.
Measurements.—Length, 18 x 8J mm. The tegmentum,

or exposed part, reaches a maximum width of 1J mm. by
1 mm. longitudinally, in one of the median valves, whereas
the articulamentum in valve 6 is 3 mm., longitudinally, by
8 mm. in width.

Habitat.—The specimen under review was found near

Cape Banks Lighthouse, in South Australia. The following
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are Mr. Pattison's own words: —"A heavy sea tore off the

big kelp ( Lannnaria) outside the reef and washed it up on

the beach. The chiton was amongst the kelp, on the beach,

and the sea lice had probably eaten the fish out." These

facts and the flat, fragile character of the shell, with its

green-brown, transparent, epidermal covering, suggest the

probability of its living on the stems of the kelp under which

it was found. While the discovery of the host plant of the

genus Stenochiton, as described in my monograph (Trans.

Roy. Soc. S. Austr., vol. xlii., 1918), has led to their dis-

covery in some of the other States, is it not quite feasible

that a similar search on the stems of some forms of algae

may reveal a race of Polyplacophora living thereon.

Remarks.—This remarkable shell presents many unique

features, the extremely reduced area of the tegmentum, the

modified character of the sutural laminae, the exceptional

development of the insertion plates, the partial or entire

absence of slits, the transparent granula epidermal covering,

and the peculiar posterior lobing of the insertion plates,

widely separates this from any other known form in Aus-
tralian waters, and, I believe, no near ally has up to the

present been discovered in the Southern Hemisphere. Per-

haps the nearest relative in our southern seas is the New
Zealand shell, Cryptoconchus porosus, Burrow; but that

species cannot be said to be very closely allied, as it only

possesses a few characters in common. I have quoted the

original description of both genus and species as published by
Dr. Pilsbry in his famous Monograph. In the main my
description, which has been written without any special

reference to the earlier writers, will be found very closely to

correspond therewith, but there are some rather important
differences. In the first place, the sutural laminae are by no
means obsolete, as stated by Adams and Angas, and there is

considerably more overlapping of the valves than was noticed

by Carpenter, the laminae, in some valves, reaching fully two-
thirds across the tegmentum. The insertion plates are

abnormally developed ; in fact, this species seems to have
specialized in this form of development, and, in some measure,
adapted the character of the tail valve to the median valves.

The lateral insertion plates are joined behind the tegmentum
and produced, posteriorly, in two lobes with a sinus between
them, a feature that is present in a very modified form
in the tail valve of some of the Acanthochitons. While in

the undissected shell under examination I cannot detect any
slits in any of the insertion plates, I cannot say that they do
not exist in a modified form. The interior of the tail valve is

radially grooved and scored, until the girdle is approached,
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when the grooves appear to terminate. I would suggest the
probability that in the juvenile stage some evidence of slits

may exist and disappear in the mature or senile form.

Classification.—While it is to be greatly regretted that

the animal and radula are missing, and also that permission
has not been obtained to disarticulate some of the valves,,

the transparency of the shell has made this latter less im-
portant than is usually the case, I have been able to note
sufficient features to justify one in removing the genus
Choriplax ( = Microplax) out of its setting in our previous

classification. I can see no justification for placing a species

with abnormally developed insertion plates under the Lepido-
pleuridae. Had the animal been present and the valves dis-

articulated, there would have been but little difficulty in finding

its true place in the Natural System or Taxis. In spite of these

limitations, the characters that it has been possible to observe

are sufficient to warrant our placing the genus Choriplax,

Pils., near the genus Amictda, Gray. For reasons given
hereunder I should place it between Amictda and the Sub-
family Cryptochitoninae. The characters of the genus
Amictda, Gray, are given by Pilsbry (in Man. Con., vol. xv.,

p. 43) as "Valves almost covered by the extension of the
girdle over them, leaving only a small, rounded, or heart-

shaped portion exposed at the apex of each; posterior borders

of valves produced backwards in rounded lobes at each side:,

the lobes completely separated by a posterior sinus having the

tegmentum at its apex. Posterior valve having a posterior sinus

and one slit on each side. Girdle more or less pilose, often hav-

ing pore rows. The essential features of Amicula are its small

exposed portion or tegmentum, situated at the posterior edge,

and not extending forward to the sinus, its mopaloid posterior

valve, short contour, and short gills."

The species under consideration corresponds with Amicula
in some of its most striking features, but, although like the
Amicula, the tegmentum does not extend forward to the
sinus ; unlike that genus it does not extend to the posterior

margin, neither have we noticed any slit, nor is the girdle

pilose.

The description of the Cryptochitoninae, in the same
work, p. 48, is: "Valves entirely concealed in the leathery

girdle and lacking tegmentum ; their posterior margin pro-

duced backwards in a deep lobe on each side, the lobes united
across the median line, causing the apices of all valves to be
removed inwards from the posterior edge, slits sub-obsolete

or lacking in the intermediate valves, girdle covered with
minute tufts or bristles." It will be noticed that two of the
distinguishing features of the Cryptochitoninae are present in
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Choriplax but absent in Amicula, namely, the sub-obsolete

or lacking slits, in the median valves and the posterior lobes

of the articulamentum uniting across the median line, causing
the apices of all valves to be removed inwards from the pos-

terior edge.

While Dr. J. Thiele (Rev. des Sys. der Chitonen, pt. ii. r

pp. 106 and 116) leaves the genus Choriplax under the
Lepidopleuridae between Hanleya, Gray, and Oldroydia , Dall,

did so evidently with considerable misgivings. I cannot
follow him in placing the two genera Katharina, Gray, and
Amicula, Gray, under the Mopaliidae, and think Pilsbry is

right in placing them immediately before the genus Crypto-
chiton . I would also suggest the recognition of the genus
Cryptoconchus, Blain. and Guilding, with C. 2?orosus > Bur-
row, as type, and placing it between Loboplax, Pils., and
Katharina, Gray. With its striking development, of the
articulamentum posteriorly, in two lobes, its reduced teg-

mentum, and pores often sub-obsolete, it seems a sort of

"half-way house" between those genera.

Finally.—I propose that the genus Choriplax, Pils., be
taken out of its previous setting amongst the less specialized

group, the Lepidopleuridae, and be placed under the Family
Acanthochitidae, Pils., following the genus A micula, Gray,
and preceding the genus Cryptochiton, Midd. and Gray. The
apparent absence of slits in the insertion plates is, I suggest,

probably due to modifications in a very specialized form,

brought about by the peculiar habits of the chiton. The same
tendency is already apparent in the genus Cryptochiton where
the slits in the median valves have either been lost entirely

or become sub-obsolete.

Revised definition of the Genus Choriplax, Pils.—Valves
are almost covered by the extension of the girdle over them,,

the tegmentum or exposed part being reduced to a small,

heart-shaped portion, exposed at the apex of each; the inser-

tion plates highly developed, smooth and thin, extending
posteriorly in a deep lobe on each side, the lobes united across

the median line, causing the apices of all valves to be removed
inward from the posterior edge. The sutural laminae are

apparently shallow, united across the median line, and the

sinus reduced thereby to a mere inward bend. Girdle thin,,

horny, minutely granulose.

If we are justified in placing the genus Cryptochiton

under the Subfamily Cryptochitoninae, may we not be justified

in doing likewise for this remarkable genus, retaining Adams
and Angas' name under the name of a subfamily called Micro-
plaxinae with Choriplax f/rayi, Ad. and Aug., as the type,

taking the foregoing description as the definition of the sub-

family, with the addition of any new features the later
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-examination of the soft parts may reveal ? So naturally does
this genus seem to fit into the place I have assigned to it,

that the wiser course might possibly be to place both Choriplax
and Cryptochiton under the Family Acanthochitidae, Pils.,

and drop the Subfamily Cryptocbitoninae.
Note.—In the writer's last paper on Australian Poly-

placophora (Trans. Roy. Soc. S. Austr., vol. xliv., p. 286,

1920) reference is made to the race of Callistochiton meri-
dionalis, Ashby, which had been previously described from
a single specimen from North-west Tasmania, and to which
he had attached the name of mayi. Since this was written
several specimens from the same district have come to hand,
and while some show the same backward habit of developing
the typical network sculpture that was noted in the paper
referred to, other specimens are almost normal. Had more
material been available at the time the then unique specimen
was described, the writer would have contented himself with
simply noting the fact that shells from this North-west Tas-

manian coast attain the adult characters more slowly than is

the case with those from the type locality in South Australia.

In the same paper, p. 283, Lepidopleurus inquinatns, should

be of Reeve, and not Blainville, as printed, and L. cat enat us,

Hed. and Hull, should have been withdrawn from the Aus-
tralian fauna, it being a Lord Howe Island species.

Addendum.—Since presenting the foregoing paper I have
had the opportunity of reading in the Nautilus, vii., p. 139,

Dr. Pilsbry's note attached to his proposed substitution of

the name Choriplax for that of Microplax, which name was
preoccupied, and I now quote his remarks in full:

—"This is

an extremely peculiar and isolated genus, and forming, I am
disposed to believe, a distinct family of the Eoplacophora, or

slitless chitons; that is, if the slits really prove to be com-
pletely absent, for the unique type has not been disarticulated.

In some features it recalls the Acanthochitidae. The single

specimen was described and illustrated from the unique type

in the British Museum, in the Manual of Conchology, vol.

xiv."

DESCRIPTION OF PLATE IX.

Fig. la. Choriplax grayi pattisoni, Ashby, upper side, x about 5.

Showing small heart-shape tegmentum and enveloping
epidermis with tear in valve 2 revealing smooth articula-

mentum underneath.

Fig. 16. Choriplax grayi pattisoni, Ashby, interior of shell,

x5. Showing sutural laminae.

Fig. lc. Choriplax grayi pattisoni, Ashby, upper side with strong
light thrown through the shell showing (a) shadow of

sutural laminae, (b) opacity of tegmentum, (c) the posterior
lobes united across the median line, xo.
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AUSTRALIAN COLEOPTERA.- PART II.

By Albert H. Elston, F.E.S.

[Read August 11, 1921.]

PSELAPHTDAE.
Ctenisophus curvipes, n. sp.

d . Pale castaneous, with parts of elytra paler. Moder-

ately clothed with short, white pubescence, becoming setae at

apex of elytra, and absent from the middle of prothorax and

elytra.

Head with a few more or less concealed subrugose punc-

tures and two large shallow foveae between the eyes.

Antennae long and moderately stout, the first two joints about

twice as wide as joints three to seven, the first about as

long as second and third combined, the

second little more than half the length of

the first, third to seventh are equal in

length, each being slightly longer than

half the length of the second, the eighth

cylindrical, and about as long as joints

three to seven combined, and as wide as

the second, the ninth about two-thirds

the length of the eighth and wider at

apex than at base, the tenth perceptibly

longer than the ninth, and the apical

joint about as long as the tenth, wide
near the base and obtusely pointed.

Prothorax about as wide as long, narrower
at apex than at base, with a few scattered

punctures, and a moderately large subbasal fovea. Elytra at

base distinctly wider than prothorax, the margins sloping out-

wards towards apex, a longitudinal furrow on each elytron,

starting from about midway between the suture and humeral
angle, thence to the apex, and with a short subsutural stria;

with minute scattered punctures. Metasternam with a deep
furrow starting from near the coxae of the intermediate legs

and touching the coxae of the posterior ones. A bdomen, dorsal

surface with a few small punctures arranged in transverse

rows, ventral surface impunctate, the third segment large

with very small and shallow round foveae. Legs long and
moderately thin, the anterior tibiae strongly curved, the inter-

mediate slightly curved, and the posterior ones almost

straight, all are dilated towards the apex. Length ( d" , 9)>
1*5 mm.

Ctenisoph us
curvipes, n. sp.
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9 . Differs in the antennae being shorter and thinner,

the eighth to tenth joints being much shorter, the apical

about as long as the ninth and tenth combined, and much
wider, the eyes smaller ; and the abdomen somewhat larger

with its ventral surface nonfoveate.

Hab.—South Australia: Murray River near Morgan,
flew to lamp at night (A. EL Elston). Type, in author's col-

lection; co-type, I. 10934, in South Australian Museum.
The four long apical joints of the male antennae associate

this 'species with C. longicornis, Lea, and G. rivularis, Lea,
but it is readily distinguished from these and all other pre-

viously described species by the strongly curved front tibiae,

these being quite as strongly curved in the female as in the

male.

SCAPHIDIIDAE.
SCAPHISOMA BRYOPHAGA, n. sp.

Ovate, shining red, towards apex of elytra and tip of

abdomen diluted with flavous, antennae and tarsi testaceous,

club infuscated; scantily clothed with minute bristly hairs.

Head with a few minute, scattered punctures; antennae
long and slender, with three-jointed club, the first two bead-
like in shape, the apical longer than the penultimate and
subovate. Prothoracc transverse, sides evenly rounded, basal

angles acute, with a very faint transverse subbasal impression

and a few minute, scattered punctures. Scutellum semi-

circular in shape. Elytra elongate, each with a distinct,

slightly curved subsutural stria, starting from near the sutural

angle, becoming fainter posteriorly and vanishing before

-apex; slightly punctured, the punctures minute and somewhat
seriate. Length, 1-1*5 mm.

Hab.—South Australia: Myponga, taken in moss (R. F.

Kemp, A. H. Elston). Type, in author's collection; cotype,

I. 12829, in South Australian Museum.
This species may be chiefly distinguished by its size and

colour; the punctures, out of which the hairs emanate, are

very feeble and barely perceptible with a simple lens.

CLERIDAE.
Phlogistus.

The generic name Aulicus must now be eliminated from
Australian catalogues ; Gorham (D considered that the Ameri-
can species should be separated from the Australian, and
suggested the new generic name Phlogistus for the latter,

Spinola having considered the type of Aulicus to be nero,

(i) Gorham, Cist. Ent., vol. ii., p. 84.
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not instabilis , as taken by Lacordaire. Blackburn (2) com-
mented on the above, but owing to the absence of a diagnosis

of Phlogistus, retained the name of Aulicus. A description

of the new genus has been supplied by Schenkling.(3)

Phlogistus imperialis, Gorham.

This insect was originally described from Queensland.
I have now to record it from New South Wales, Victoria,

South Australia, and Western Australia. As suggested by
Hintz,(4

> there is no doubt Blackburn failed to recognize this

species, but confused it with P. episcopalis, Spin., which
name I have seen in his handwriting attached to colour varie-

ties of imperialis. The latter species is very variable in

colour, and apparently Blackburn had not seen a specimen of

the typical colouring, otherwise he would probably have
recognized it from the description given by Gorham. This
species may be readily distinguished from episcopalis, Spin.,.

inter alia, by its deep, quadratic, and reticulate punctures;
those on the latter species being more shallow, not so square r

and not reticulate.

Phlogistus corallipes, Chev.

A specimen from Tasmania differs from the typical form
in having dark mouth parts and legs, only the front tarsi

being reddish.

Phlogistus mundus, Blackb.

I have taken this species in the Flinders Ranges, South
Australia, together with a colour variety, which has the head
and prothorax almost black, the base and apex of elytra a

beautiful bright violet, the middle part bearing punctures of

a coppery tint, the legs blue, with the exception of the front

tarsi and the under-surface of the front tibiae, which are

ochraceous.

Phlogistus modestus, Blackb.

Blackburn in his description of the above mentions a

variety, "pedibus sordide testaceis," as being probably only
an immature specimen. I have in front of me nine specimens
taken in the Mount Lofty Ranges, South Australia; they
all have their legs testaceous, and do not appear in any way
to be immature.

Phlogistomorpha.

This genus was proposed by Hintz^ 5
) to receive four

species of Phlogistus, viz., olackburni, Schenk. ; apicalis?.

(2) Blackburn, Trans. Roy Soc. S. Austr., 1900, p. 122.

(3) Schenkling, Gen. Insect., Fasc. 13, 1903, p. 56.

(4) Hintz, Deut. Ent. Zeit., 1908, p. 709.

(5)Hintz, loc. cit., 1908, p. 715.
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Macl. ; croesus, Blackb.; and mastersi, Macl., and is easily

distinguished from the preceding genus by the terminal joint

of the antennae, which has an almost quadratic form, and
drawn out into four points with a bay in between each two
of them.

Phlogistomorpha croesus, Blackb.

Specimens of this beautiful insect have been taken by
Mr. J. C. Clark in Western Australia. It was originally

described from South Australia.

Phlogistomorpha blackburni, Schenk.

The habitat of this insect was given by its author as

"Australia." I have now to record it from Victoria and
South Australia.

Trogodendron monstrosum, Gorham.

There are two specimens, a male and female, of this

remarkable insect in the South Australian Museum, taken at

Bowen, Queensland. The male, which has the bifid termin-

ation of the apical joint of the antennae, differs from the

author's description in having the prothorax strongly, the
head slightly diluted with red, the palpi and labrum reddish-

yellow; the lunate-shaped fasciae behind the middle of elytra

have, particularly on the posterior part, narrow reddish-

brown margins, which extend nearly to the suture, the oblique

guttae near the apex have likewise reddish-brown fringes

which are wider than the raised ivory portion. The female
differs from the male in being much smaller, not having the

apical joint of antennae bifid, and the reddish-brown margins
on the fasciae and guttae less conspicuous or entirely absent.

Trogodendron rufipes, n. sp.

Upper-surface black, diluted here and there with blue,

palpi, antennae, and legs red; slightly raised median fasciae

on elytra ivory, with wider fasciae in front of, and touching,

red; somewhat scantily clothed with long dark, interspersed

with pale, hairs, apical fourth of elytra densely clothed with

fine, depressed, golden hairs. Under-surface black, very

scantily clothed with pale hairs.

Head densely punctured, the punctures small and some-

what rugose. Antennae extending nearly to base of pro-

thorax, second joint about as long as wide and slightly wider

at apex than at base, three to eight longer than wide, nine

and ten much wider and obconical in shape, the apical about
half as big again as the tenth, the outside apical angle

rounded and the inside one obtusely pointed. Prothorax
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about as long as wide, base much narrower than apex, some-
what globular, with a transverse impression near the apex,

sides rounded and very much constricted at base, closely punc-
tured, the punctures moderately large, deep, and in places

slightly confluent. Elytra wider than prothorax and about
thrice as long, sides slightly constricted near middle, to

beyond the middle with large, deep, seriate punctures. On
each elytron near the suture are two large protuberances,

which have the sides almost as largely and deeply punctured
as the rest of elytra, and the apices only slightly punctured.
Legs long and slender. Length, 15 mm.

Hab.—Queensland: Bribie Island (H. Hacker). Type
(unique), in Queensland Museum.

Very distinct, and not readily associated with any pre-

viously described species. The median fasciae are slightly

oblique, touching the margins but not reaching the suture,

the reddish patch is extended beyond the ivory one and almost

touches the suture. The basal joint of the antennae is infus-

cated on the outside, and the second half of the apical is

slightly paler than the rest of the antennae.

Trogodendron tenebricosum, n. sp.

Black; palpi, antennae, legs (femora excepted), and post-

median fasciae testaceous, upper-surface scantily clothed with
moderately long, nearly upright, black hairs, except on legs

which have jrnle hairs, and near apex of elytra with small

patch of silvery hairs ; under-surface very scantily clothed with
grey hairs.

Head with a long transverse impression near base of

antennae, closely punctured, the punctures moderately deep
and rugose. Antennae stout, joints three to five a little

longer than wide, six to ten obconical and gradually in-

creasing in width, the last obtusely pointed at apex. Pro-
thorax slightly longer than wide, sides rounded near middle,
with a moderately deep transverse impression near apex and
a deeper subbasal one ; with dense punctures, larger than
those on head, more or less rugose, and defining a longi-

tudinal median carina. Elytra at base one and a half times
as wide as middle of prothorax and more than thrice as long,

humeral angles salient; to beyond the middle with large,

deep, quadratic and seriate punctures, those on the fasciae a

little smaller and nearly round, impunctate on humeral
angles and behind fasciae. Length, 10-15 mm.

Hab.—Victoria: Melbourne (E. Fischer). Type, in

author's collection.

I have before me only two specimens, sent me by Mr.
F. E. Wilson, of this species, which is apparently very variable
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in size. The post-median fasciae touch the margins and ex-

tend somewhat obliquely upwards towards the suture, but
not quite touching it. The impunctate parts of elytra are

glistening; the protuberances near the scutellum are rudi-

mentary, only a small shagreened patch being visible, the
knees are sometimes diluted with red and parts of the tibiae

are infuscated. Comes nearest to T. ephippium, Boisd., from
which it can be easily distinguished, inter alia, by the punc-
tures on the head and prothorax being larger, disc of pro-

thorax without deep depression, and the absence, near base of

elytra, of two protuberances bearing tufts of hair.

Zenithicola funesta, Chev.

Hab.—Stradbroke Island, Queensland, New South Wales,
Victoria, South Australia, Western Australia.

Zenithicola crassa, Newm.
Hab.—Queensland and New South Wales.

EUNATALIS.

Schenkling <6) stated that the genus Natalis of Castelnau

(1836) was founded upon N. laplaeei from Chili; to this

genus were afterwards added two other Chilian and many
Australian species. Subsequently (1906) for N. punctipenms,
Germ, (from Chile), Schenkling proposed the genus Neogy-
jponyx, but this must now be regarded as a synonym of Natalis.

Klug (1842) did not recognize Natalis as a valid genus, but
Spinola (1844) did so, incorrectly giving porcata, Fab., as

its type; he was followed by most authors until recently.

Schenkling (1909) therefore proposed that the three Chilian

species should remain in Natalis, and the name EUna'talis be
substituted for the Australian species.

Stigmatium ventrale, Macl.

This species is variable in size, ranging from 7 mm. to

10 mm. in length. It has now to be recorded from Queens-
land, Stradbroke Island, and South Australia.

Stigmatium gilberti, White.

This insect is widely distributed in Australia, and some-

what variable inter se. On two South Australian specimens

there is a distinct dark narrow band across the reddish portion

of the elytra, about midway between the base and where the

black commences; the oblong subapical spots of pale hairs

extend right to the apex.

(6) Schenkling, loc. cit., 1909.
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Phaeocyclotomus chloropus, Kuw.17 )

This insect was originally described from New Guinea.
I have now to record it from North Queensland.

Eleale.

The insects belonging to the genus Eleale are, with two
exceptions, peculiar to Australia. I have not yet seen either

E. advena, Chev., from Chile, or E. pantomelas, Boisd., from
New Zealand, so am unable to speak with any degree of

certainty, but believe that these two species have been in-

correctly assigned to it. The members of this genus, as indeed
with some of the allied genera, are very variable both in

colour and size, and in compiling the following table I have
endeavoured, as much as possible, to distinguish the species

by their sculpture, and have only resorted to colour when
there could be no danger of confusion or variability of the
species. Only those species that I have been able to identify

with confidence have been included in the table :
—

A. Elytra bicoloured, in parts testaceous.

a. Apex of elytra pale
aa. Apex of elytra dark.

b. Apical joint of antennae distinctly
eniiarginate

bb. Apical joint of antennae not dis-

tinctly emarginate.
c. Base of elytra pale or not entirely

dark.
d. Prothorax tranversely wrinkled
dd. Prothorax not transversely

wrinkled
cc. Base of elytra entirely dark.

e. Prothorax tranversely wrinkled
ee. Prothorax not transversely

wrinkled
AA. Elytra unicoloured, not testaceous in

parts.
B. Punctures on disc of prothorax trans-

versely wrinkled.
/. Apical joint of antennae emarginate.

g. Sides of prothorax straight.
h. Antennae pale, club dark
hh. Antennae metallic, club black
hhh. Antennae metallic, club

reddish-brown
gg. Sides of prothorax rounded,

i. Apex of elytra lightly punc-
tured and glistening.

j. Club of antennae black.
h. Prothorax with a strong

longitudinal carina
hh. Prothorax without such a

lepida, Pasc.

pulchra, Newm.

apicalis, Macl.

pallidipennis, n. sp.

sellata, Pasc.

fasciata, Macl.

smaragdina, Chev.
aspera, Newm.

viridicollis, Macl.

carina

carinaticollis, n. sp.

reichei, Spin.

(7) KuAvert, Ann. Soc. Ent. Belg., 1894, p. 456.
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jj. Club of antennae pale.

I. Antennae entirely pale ...

II. First eight joints of an-
tennae dark

ii. Apex of elytra deeply punc-
tured and not glistening.

m. Prothorax with a longitud-
inal carina

mm. Prothorax without such a

carina

.

n. Apical joint of antennae
lightly emarginate.

o. Prothorax with strong
transverse wrinkles ...

oo. Prothorax without such
wrinkles

nn. Apical joint of antennae
deeply emarginate

ff. Apical joint of antennae not emar-
ginate.

p. Colour of prothorax same as

elytra

pp. Colour of prothorax not same as

elytra
BB. Punctures on disc of prothorax

not transversely wrinkled.
C. Apical joint of antennae distinctly

emarginate.
q. Prothorax with two fasciae of

pale hairs

qq. Prothorax without such fasciae.

r. Emargination of apical joint of

antennae at apex.
s. Colour emerald-green
ss. Colour deep violet

rr. Emargination of apical joint

of antennae at side.

t. Prothorax longer than wide
1 tt. Prothorax not longer than

wide
CC Apical joint of antennae not dis-

tinctly emarginate.
D. Parts of antennae pale.

ii. Punctures on elytra compara-
tively large.

v. Prothorax strongly flattened
on disc

vv. Prothorax almost globular
uu. Punctures on elytra compara-

tively small.
iv. Head -and prothorax without

median carina
ww. Head and prothorax with

median carina
DD. Antennae entirety dark.

E. Prothorax with submedian fas-

cia of pale hairs
EE. Prothorax without such fascia

simplex, Newm.

intricata, Klug.

illaetabilis, n. sp.

margaritacea, n. sp.

viridis, Guer.

robusta, n. sp.

brevicornis, Chev.

amoena, n. sp.

excavata, Westw.

aidicodes, Gorh.
reticulata, n. sp.

parallela, n. sp. .

spinicomis, n. sp.

angularis, n. sp.

globicollis, n. sp.

latipennis, n. sp.

perplexa, n. sp.

hirticollis, n. sp.

cribrata, Schenk-
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Eleale pulchra, Newm.

Tins is a variable species ; three specimens from New
South Wales differ from the typical form, two having nearly

the whole of the apical nitid portion of the elytra flavous,

and the other only slightly diluted with yellow at the apex

;

a specimen from Kangaroo Island has the antennae somewhat
darker, almost red, with the tibiae reddish (in parts infus-

cated), and the tarsi diluted with red; there are three speci-

mens, in the collection of Mr. Lea, from Western Australia,

which have the antennae reddish, with the club dull black.

Eleale pallidipennis, n. sp.

Upper-surface, of head and prothorax dark olive-green

with brassy reflection, palpi, antennae, and elytra testaceous,

the latter infuscated near scutellum, also on humeral angles,

and at apex, legs dark blue in parts with a metallic reflection

;

thickly clothed with short subdepressed white hairs. Under-
surface shining green with brassy reflections, and somewhat
thickly clothed with moderately long, depressed white hairs.

Head comparatively small, with a small round inter-

ocular depression, and with very small, round, dense punc-
tures. Antennae reaching to middle of prothorax, club dis-

tinctly three-jointed, joints seven and eight not dilated,

apical joint almost imperceptibly emarginated on the inside.

Prothorax about as long as wide, sides evenly rounded, widest

part near the middle, subapical transverse impression obsolete,

subbasal one distinct ; with small, round, and very dense

punctures, larger than those on the head, near the apex less

crowded. Scutellum round. Elytra at base a little wider
and about twice as long as prothorax, sides from the base

gradually narrow towards apex, with comparatively shallow

and very dense punctures, which are about the same size

as those on prothorax and nowhere confluent, those on. the
humeral angles and at apex much finer, so that these parts

are more nitid than the general surface. On each elytron

are to< be seen three more or less distinct carinae. Legs com-
paratively long and robust, posterior femora nearly reaching

apex of elytra. Length, 5-6 mm.
Hab.—South Australia: Oodnadatta (Blackburn's col-

lection); Western Australia: Cue (H. W. Brown). Type,
I. 12825, in South Australian Museum.

The dark part at the base of the elytra is in the form
of an inverted triangle, the basal angles of which are situ-

ated about midway between the humeral and sutural angles

and the apical one on the suture below the scutellum. This
dark patch is in the nature of a stain, with here and there
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the testaceous colour of the elytra showing through it; on
two specimens this basal stain is much lighter, and on one
of them barely perceptible. The front tarsi and apex of

front tibiae are sometimes diluted with yellow. Differs from
E. ajricalis, Macl., in being much smaller and more hairy,

colour of elytra paler, joints seven and eight of antennae
not dilated, punctures very much smaller, and those on the
prothorax not transversely confluent.

Eleale carinaticollis, n. sp.

Shining black, in parts reflecting blue; first three joints

of antennae red. Upper-surface clothed with long, strag-

gling, black hairs, thicker and more upright on the head
and prothorax than on the elytra, scutellum with thick white
pubescence, legs with black, interspersed with white hairs;

under-surface with white hairs, thicker at the sides than
elsewhere.

Head wide, with a large interocular depression; punc-
tures on top moderately large and distinct, becoming smaller
and more crowded between the eyes and forepart, and con-

fluent in such a way as to form a more or less distinct longi-

tudinal carina midway between the eyes, extending from the-

clypeai suture nearly to the vertex. Antennae with five-

jointed club, joints seven to ten obconical and gradually
increasing in width, the apical on the inside obliquely, but
not deeply, emarginate, the apex of emargination obtuse.

Prothorax about as wide as long, with transverse subapical

and subbasal impressions, sides strongly inflated near the
middle, the disc with a large moderately deep elliptical

depression, divided longitudinally by a distinct carina; near
apex with fine, transverse, rugose punctures, the disc and
sides with large, coarse, transverse rugosities. Scutellum
round. Elytra elongate, at base wider than prothorax,

depressed between the humeral angles and behind scutellum,.

sides very slightly constricted near middle
;
punctures large,

deep, and reticulate, smaller and more individually distinct

at the base, confluent at suture and margins near the middle,

and decreasing in size towards apex, at which they are almost

obsolete; on each elytron are to be seen three more or less

distinct carinae. Posterior femora comparatively slender and
not reaching to the apex of elytra. Length, 10 mm.

Hah.—South Australia: Quorn (A. H. Elston). Type
(unique), in author's collection.

This species is easily distinguished by the singular

sculpture of its prothorax, the elliptical depression extends
from the subapical to the subbasal impressions, and is trun-

cate at its apex and base, the longitudinal carina extends the
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whole length of the depression, with distinct wrinkles branch-
ing from each side of it. The punctures on the humeral
angles and at the apex are almost obsolete, so that these

portions are more nitid than the rest of the surface. In
general appearance it somewhat resembles E . intricata, Klug.,
from which it can be distinguished by having the club of

the antennae black, with the apical joint more obliquely

emarginate, the sculpture of the prothorax, and the punc-
tures on the elytra more reticulate. It differs from E.
reichei, Spin., in the shape of the apical joint of the antennae,
the sculpture of the prothorax, and the punctures on the

elytra being somewhat smaller.

Eleale illaetabilis, n. sp.

Upper-surface of a bronze colour with a coppery gloss,

palpi and four apical joints of club of antennae dull black,

legs violet with a coppery reflection; clothing moderately
dense; on head, prothorax, and legs with comparatively long,

on elytra short, semi-erect, black hairs; on face and legs

dark hairs interspersed with pale ones, scutellum scantily

clothed with white pubescence, and at apex of elytra a small

fringe of white hairs. Under-surface dark shining blue with
here and there a brassy reflection, and thickly clothed with
long, shaggy, white hairs.

Head moderately elongate, with three small shallow

depressions, one midway between the eyes, and one near the

base of each antenna, with dense moderately large punctures,

only here and there confluent, those at the top less crowded.
Antennae long and stout, reaching back almost to base of

prothorax, joints three to six slightly longer than wide,

fifth and sixth feebly obconical in shape, seventh slightly

flattened and obconical, eight to eleven compressed, eight

to ten obconical, the apical joint only slightly .larger than
the tenth, and on the inside with a small, deep, and somewhat
oblique emargination, the apex of which is acute. Prothorax
distinctly longer than wide, sides almost straight to beyond
the middle, where they are slightly dilated, then contracted

towards base, subapical transverse impression almost obsolete,

the subbasal one comparatively shallow, disc flattened, with

a small shallow fovea in the middle and just in front of the

subbasal impression; densely punctured, punctures not much
larger than those on head and transversely confluent, those

near the apex smaller and less crowded ; in the middle is a

longitudinal carina. Scut ell inn comparatively small and
round. Elytra at base about one and a half times as 'wide,

and more than three times as long as prothorax, sides straight

and parallel, gently rounded off towards apex, humeral angles

F
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slightly salient, with interhumeral and post-scutellar depres-

sions; closely punctured, the punctures larger than those on
prothorax, reticulate, here and there slightly confluent, and
extending right to apex, where they are smaller but never-
theless distinct, at base less crowded and smaller, only humeral
angles glistening through paucity of punctures; on each
elytron are to be seen three more or less distinct carinae.

Legs comparatively slender, posterior femora only reaching
about half-way to apex of elytra. Length, 9'5-12'5 mm.

Hah.—South Australia: Mount Lofty Ranges (Black-

burn's collection, Rev. A. P. Burgess, A. H. Elston), Sandy
Creek (J. G. O. Tepper) ; Victoria: Lake's Entrance, Noble
Park (F. E. Wilson), Dividing Range (Blackburn's col-

lection); Tasmania (A. Simson). Type, in author's collection;

cotype, I. 12816, in South Australian Museum.
A very elongate species, and does not vary much in colour

except that on some specimens the coppery gloss is a little

brighter than on others. In general appearance very close

to E . aspera, Newm., from which it can be distinguished by
the shape of the prothorax, the punctures of which are larger

and more individually distinct, the transverse wrinkles coarser

and less crowded, and the punctures on the elytra larger, and
somewhat less crowded.

Eleale margaritacea, n. sp.

Upper-surface dark green, iridescent, palpi and club of

antennae black; very scantily clothed with moderately long,

semi-erect, black hairs, interspersed with white ones, which
are more numerous at the sides of prothorax and on legs than
elsewhere, scutellum lightly clothed with white pubescence.

Under-surface shining, gula bright blue, sterna and abdomen
green, the sterna with metallic, the latter with glistening

brassy reflections, clothed with moderately long whitish hairs,

middle portion of metasternum and abdomen glabrous.

Head elongate, with a large shallow depression between
the eyes, closely punctured, the punctures round, deep, here

and there confluent, and defining a longitudinal carina mid-
way between the eyes, extending from the clypeal suture to

the vertex. Antennae reaching to beyond the middle of the

prothorax, the first joint very large, the second almost

globular, three to six longer than wide and subcylindrical,

seven and eight slightly flattened and dilated at their apices,

nine to eleven compressed, the ninth nearly twice the size of

the eighth, the apical not much larger than the tenth, and
with a small, rather shallow, oblique emargination on the

inside, the apex truncate. Prothorax not much longer than
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wide, sides slightly rounded at middle, with a shallow trans-

verse subapical impression and a deeper subbasal one ; on
each side near the middle is a small, shallow fovea, disc lightly

flattened, the punctures dense, large, deep, and transversely

rugose, those near the apex smaller, less crowded, and more
individually distinct. Scutellum comparatively small and
somewhat transverse. Elytra at base about one and a half

times as wide, and slightly more than three times as long

as the prothorax, sides straight and almost parallel, gently

rounded towards apex, humeral angles barely salient, with
int-erhumeral and post-scutellar depressions ; somewhat densely

punctured, the punctures moderately large, deep, and
reticulate, here and there on the middle transversely confluent,

near base smaller and less crowded, those near apex smaller

but just as crowded and deep as on the middle; on each
elytron are three more or less distinct longitudinal carinae.

Posterior femora not reaching to apex of elytra. Length,
10'5-12 mm.

Hob.—Western Australia: Eyre Sand Patch (W.
Graham). Type, I. 12828, in South Australian Museum.

Very closely resembles E. viridis, Guerin, from which it

can be distinguished by its colour and scantier clothing, more
elongate form, prothorax more transversely wrinkled, and
punctures on elytra somewhat larger. In general appearance
somewhat resembles the previous species, but differs in being

a lighter colour, less hairy, and by not having a small fringe

of white hairs at apex of elytra, sides of prothorax more
rounded, prothorax more coarsely wrinkled, and punctures

on elytra somewhat larger.

Eleale viridis, Guerin.

Herr Schenkling (8) considers this species to be the same
as E. aspera, Newm. ; this I believe to be incorrect, the two
being quite distinct from each other. The insect I have
identified as viridis differs from aspera, inter alia, by having
the punctures much larger and coarser on the elytra and
prothorax, particularly on the latter, which is also less

elongate, and with the sides rounded near the middle ; the

colour is also of a much brighter green than any specimen I

have yet seen of aspera.

IIab.—Western Australia.

Eleale robusta, n. sp.

Upper -surface shining green with brassy reflection,

palpi, antennae, and tarsi black ; head and prothorax thickly,

(8) Schenkling, Deut. Ent. Zeit.. 1906, p. 288.

f2
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elytra scantily clothed with moderately long, upright, black
hairs; face, scutellum, and legs lightly clothed with white
hairs. Under-surface shining green with brassy reflections,

and thickly clothed with long, shaggy, white hairs.

Head elongate, surface of face uneven, having a moder-
ately large and irregularly shaped shallow depression between
the eyes, and a smaller and deeper one at the base of each
antenna, with comparatively small and rugose punctures,
those on the vertex somewhat finer and less crowded; mid-
way between the eyes a more or less distinct longitudinal

carina. Antennae long, almost reaching back to base of

prothorax; joints three to six cylindrical, seven to> nine
obconical and gradually increasing in width, the apical joint

slightly wider than the tenth, and about one a half times as

large, on the inside is a large, deep, crescent-shaped emargina-
tion. Prothorax only very slightly longer than wide, sides

gradually widening to beyond the middle, where they reach

their maximum width, then suddenly contract towards the

base, with a shallow subapical transverse impression and a

deeper subbasal one; on the middle of disc are two*, shallow

foveae, one just behind the subapical and the other in front

of the subbasal impressions, both foveae touching the im-
pressions, also two shallow foveae, one on each side where
the sides of prothorax attain their maximum width; trans-

versely wrinkled, the punctures, which are about the same
size as those on head, are only with difficulty to be here and
there separately perceived. Scutellum comparatively small

and round. Elytra at base about one and a half times as

wide as the widest part of prothorax and barely three times

its length, sides straight and parallel to beyond the middle
then gradually rounded off towards apex, humeral angles

salient, ihterhumeral and post-scutellar depressions moder-
ately deep; closely punctured, the punctures large, deep,

quadratic, and reticulate, in places transversely confluent,

those near the base less crowded and more individually dis-

tinct, only the outside of humeral angles glistening from the

paucity of punctures ; on each elytron are two* rather indis-

tinct longitudinal carinae. Femora robust, posterior ones

not reaching apex of elytra. Length, 6-7 mm.
Hah.—Queensland: Stradbroke Island (H. Hacker, H.

Pottinger). Type, in author's collection; cotypes, in South
Australian Museum (I. 12824) and Queensland Museum.

A robust species and apparently not variable, except that

some specimens have a little stronger brassy reflection than
others. Although the whole upper-surface is shining, it

nowhere glistens through the paucity of punctures, except at

the humeral angles ; the punctures at apex of elytra, although
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smaller than those on disc, are nevertheless distinct and deep.

It differs from E. margaritacea, n. sp., by having a more
shining appearance, brighter colour, surface of face more
uneven, joints comprising the club of antennae not compressed,

the apical joint bigger and more largely and deeply excavated,

transverse wrinkles on prothorax more numerous and finer,

and the punctures on the elytra more confluent.

Eleale amoena, n. sp.

Upper-surface shining, head and elytra green, the latter

tinged near suture with violet, prothorax brassy, base slightly

tinged with violet, legs deep metallic-green with coppery
gloss, antennae testaceous, club more or less infuscate; clothed

with moderately long, almost upright dark hairs, shorter and
more depressed on elytra, with pale hairs at sides, on scut-

tellum and legs. Under-surface shining green with brassy

reflections, and lightly clothed with moderately long white
hairs.

Head elongate, with a small, round, interocular depres-

sion, closely and rugosely punctured, the punctures much
fainter on part of face near clypeal suture, this part, which
glistens, extends upwards in the form of a triangle, the apex
being just below the depression. Antennae short, barely

reaching to middle of prothorax; club distinctly three-

jointed, the apical joint not emarginate. Prothorax slightly

longer than wide, disc slightly flattened, sides parallel, but
contracted suddenly near the base, with a transverse sub-

basal impression, which has a small round median fovea in

front of, and touching it; punctures at apex slightly smaller

than those on head, and more or less individually distinct,

those on the disc and sides much larger and deeper, trans-

versely rugose, and arranged so as to define a narrow longi-

tudinal median carina. Sea tellum small and round. Elytra
at base wider than prothorax, sides widest just beyond the

middle, humeral callosities small and barely salient, inter-

humeral depression small and shallow, the post-scutellar

depression somewhat larger and deeper; with moderately
large, seriate and reticulate punctures, more or less quadratic

and slightly confluent at suture near the middle. 31eta-

sternum and abdomen with a long, narrow, longitudinal

furrow, extending from behind the intermediate coxae to

almost the apex of the abdomen, and interrupted by the

posterior coxae. Femora robust, posterior ones not reaching

apex of elytra. Length, 5-6 mm.
Hah.—South Australia : Barossa (R. J. Burton), Murray

River (A. H. Elston). Type, in author's collection; cotype,

I. 12813. in South Australian Museum.
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This is a very pretty little insect which varies slightly in

colour, on some specimens the club of the antennae is darker
than on the type, the prothorax is sometimes coppery, and
the elytra almost blue, the humeral callosities are sometimes
almost flat and the interhumeral depressions barely per-

ceptible. Comes very close to E. brevicornis, Chev., from
which it may be readily distinguished by its colour, somewhat
finer punctuation, particularly on the prothorax, the sides of

which are straighter, and also on the numeral angles and at

apex of elytra, so that these parts are more nitid than the
rest of surface. Differs from the description of E. hrevis,

Gorh., by its colour and size, head closely punctured, and
sides of the prothorax straight.

Eleale aulicodes, Gorham.

Specimens from Lake Callabonna differ from the typical

form in being smaller, and in colour ranging from a beautiful

pale blue to a deeper blue reflecting purple.

Eleale reticulata, n. sp.

Upper-surface deep violet, in parts reflecting blue and
green, club of antennae dull black, femora blue; clothed with
moderately long black hairs, becoming shorter and more
depressed towards apex of elytra, scutellum with thick white
pubescence, sides of prothorax and base of femora with shaggy
white hairs. TJnder-surface shining blue, in parts reflecting

green, densely clothed with long, shaggy, white hairs, becoming-

shorter and more depressed on the abdomen.
Head elongate, with a large, shallow, interocular depres-

sion, moderately large punctures, becoming smaller, more
crowded, and confluent between the eyes and on the forepart,

and defining a more or less distinct longitudinal carina mid-
way between the eyes. Antennae reaching to about the

middle of prothorax, joints seven and eight only very slightly

obconical and about as wide as the sixth, club wide and three-

jointed, joints compressed, the apical truncate and emarginate
at its apex. Prothorax slightly longer than wide, sides in-

flated near the middle, with a transverse subapical and sub-

basal impression, the former being almost obsolete, disc flat,

punctures near apex small but distinct, elsewhere much larger

and in places confluent, especially on disc, where they define

a more or less distinct, thin, longitudinal median carina.

Scutellum moderately large and round. Elytra elongate, at

base wider than prothorax, sides subparallel, with inter-

humeral and post-scutellar depressions; punctures moderately
large, crowded, and reticulate, those at the base and apex
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smaller, but nevertheless distinct. Femora moderately
robust, the posterior ones not reaching apex of elytra.

Length, 9-12 mm.
Hab.—South Australia: Karoonda (G. E. H. Wright);

Western Australia: Geraldton (J. Clark), Mullewa (Miss J.

F. May). Type, in author's collection; cotype, I. 12817, in

South Australian Museum.
On some specimens can be seen three feeble carinae on

each elytron, the elytral punctures are very crowded, but
nowhere confluent, the humeral angles only glistening through
paucity of punctures. Differs from E. aulicodes, Gorham,
in having the head and prothorax more elongate, the punc-
tures on face more crowded, the club more distinctly three-

jointed, and by its colour. In general appearance it some-
what resembles E . cribrata, Schenk., from which it differs in

being more robust and hairy, by the club of antennae, the
apical joint of which is emarginate at its apex, punctures on
prothorax smaller and in places confluent, punctures on
elytra somewhat smaller and more crowded.

Eleale parallel a, n. sp.

Upper-surface green, joints one to six of antennae
metal lie-green, seven to ten reddish-brown, the apical black;

clothed with nearly upright, moderately long, black hairs,

face, scutellum and legs with white hairs. Under-surface
shining, greenish-blue, clothed with long, shaggy, white hairs,

thicker at the sides than elsewhere.

Head elongate, with a small shallow depression between
the eyes and a somewhat deeper one at the base of each
antenna, punctures small, moderately deep and crowded,
here and there confluent. Antennae long, almost reaching to

base of prothorax, joints three to six cylindrical, seven and
eight obconical, nine and ten wider than long and almost semi-

circular, apical joint nearly as large as nine and ten combined,
with a large, deep, crescent-shaped emargination. Prothorax
nearly one and a half times as long as wide, sides straight

and parallel nearly to base, then slightly contracted to the

base itself, disc lightly flattened, transverse subapical impres-

sion obsolete, the subbasal one almost imperceptible
;
punc-

tures at apex about the same size as those on head and in

places transversely confluent, those on disc and sides larger

and deeper, here and there confluent, and defining an inter-

rupted, longitudinal, median carina. Scutellum small and
round. Elytra at base not much wider, and about thrice as

long as prothorax, sides straight and parallel nearly to apex,

then rounded off, humeral angles not salient, imterhumeral
depression almost obsolete, post-scutellar depression much
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deeper; punctures moderately large and deep, crowded,
reticulate, transversely confluent near suture; at "base, on
humeral angles, and at apex the punctures are smaller, but
not sufficiently fine to cause these parts to glisten. When
viewed in a slanting direction from the front, two longitudinal

carinae are to be plainly seen on the basal half of each elytron.

Legs slender, posterior femora not reaching apex of elytra.

Length, 8-10 mm.
Hob.—Queensland: Stradbroke Island (H. Hacker),

Brisbane (F. E. Wilson). Type, in author's collection;

cotypes, in South Australian Museum (I. 12823), and in

Queensland Museum.
A very elongate and distinct species, apparently not a

variable one. In general appearance somewhat resembles

E. aspera, Newm., from which it can be readily distinguished

by the apical joint of the antennae being larger and more
deeply excavated, and the different sculpture of the prothorax.

Eleale spinicornis, n. sp,

Upper-surface' deep blue, almost black, with here and
there a metallic reflection, head paler, club of antennae
testaceous; scantily clothed with rather long, semi-erect, black

hairs, and thickly clothed with short, depressed, hoary hairs.

TJnder-surface green with brassy reflections, and thickly

clothed with moderately long, shaggy, white hairs.

Head with a large shallow depression between the eyes,

and moderatly large punctures, not crowded, here and there

confluent. Antennae long, almost reaching to base of pro-

thorax, joints three to eight longer than wide and nearly

cylindrical, club distinctly three-jointed, compressed, with
the first two obconical, the apical rounded at its base, and
with a large, deep, semi-oblique emargination on each side

of it, that on the inner side being somewhat deeper, the apex
produced into a rather long, pointed spine. Prothorax about
as long as wide, sides evenly rounded, widest part being near

the middle, subapical transverse impression entirely absent,

the subbasal one very indistinct, disc very lighjtly flattened;

punctures moderately large, but not deep, those near apex
smaller, here and there confluent, with a more or less distinct

longitudinal median carina. Scutellum small and round.

Elytra at base little wider than widest part of prothorax and
about thrice its length, sides almost straight and gently

rounded towards apex; punctures smaller than those on disc

of prothorax, round, shallow, and crowded, near base smaller

and less crowded, only humeral angles glistening through
paucity of punctures. Posterior femora not reaching apex

of elytra. Length, 4*5-7 mm.
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Hab.—South Australia: Mount Lofty Ranges (Rev. A.
P. Burgess), Quorn (Blackburn's collection). Type, I. 12826,

in South Australian Museum.
A very hairy species, and at once distinguished from all

previously described ones by the singular formation of the

apical joint of the antennae, the excavations on each side of

it are deep, and extend for about half the length of the

joint, so that the apical spine is about as long as the un-
excavated portion; on some specimens the club is a little

darker than on the type, but this may b© due to age or post-

mortem change. There is an entire absence of carinae on the

elytra, which are closely and uniformly punctured, the inter-

liumeral and post-scutellar depressions are distinct and about
the same size.

Eleale angularis, n. sp.

Upper-surface shining, dark blue with metallic reflec-

tions, legs paler, antennae shining red with club dull black;

scantily clothed with moderately long, semi-erect, black hairs;

scutellum, sides near base of prothorax, and apex of elytra

with white hairs. Under-surface dark blue with here and
there metallic reflections; scantily clothed with comparatively

short, depressed, white hairs, clothing much thicker at sides

of pro- and mesosternum than elsewhere.

Head moderately elongate, with a large round depression

between the eyes, and with small, round, rather deep, and dense

punctures, here and there confluent. Antennae reaching to

about middle of prothorax, joints three to five longer than
wide, the third being the longest, the sixth barely longer than
wide, the seventh and eighth obconical, the latter wider, the

club three-jointed and compressed, the ninth and tenth

obconical, the ninth about twice the size of the eighth, the
apical joint about half as big again as the tenth, truncate at

its apex, the inside almost imperceptibly emarginated, the

inside apical angle acute, the outside one rounded. Prothorax
not much longer than wide, sides almost straight and slightly

diverging outwards to beyond the middle, then suddenly
contracting towards the base, making an obtuse angle on each
side; with a shallow subapical transverse impression and a

deeper subbasal one, disc flattened and slightly uneven;
punctures large, deep and crowded, here and there confluent,

those near the apex and base smaller and less crowded ; with
a more or less distinct longitudinal median carina. Scutellum
round. Elytra at base about one and a half times as wide,

and nearly three times as long as the prothorax, sides almost
straight and gently rounded off towards apex, humeral angles

prominent, with interhumeral and post-scutellar depressions

conspicuous; punctures somewhat crowded, large, deep, and
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reticulate, those at base smaller and less crowded, those
on humeral angles and at apex almost obsolete, so that these

parts are more nitid than rest of surface ; with two more or less

distinct carinae on each elytron. Femora robust, posterior ones
not reaching apex of elytra. Length, 9"5-10*5 mm.

Hab.—South Australia: Mount Lofty Ranges (A. H.
Elston) ; Victoria: Kiata (F. E. Wilson). Type, in author's
collection; cotype, I. 12827, in South Australian Museum.

A very robust and angular species, which may be easily

distinguished by the shape of prothorax and the angular
appearance at base of elytra. Somewhat resembles E. lati-

pennis, n. sp., from which it differs in the shape and sculpture

of the prothorax, elytra proportionately longer and with larger

and deeper punctures.

Eleale globicollis, n. sp.

Upper-surface bright cupreous, face, sides of prothorax,
and base of elytra slightly diluted with green, large patch on
middle of each elytron much paler, almost testaceous, labrum
and mandibles dark brown, palpi, tibiae and tarsi testaceous,

the two latter infuscate in parts, femora violet; scantily

clothed with short subdepressed black, interspersed with
white hairs, the latter more numerous and longer at sides

of prothorax, on elytra and legs; scutellum with thick white
pubescence and at apex of elytra a fringe of white hairs.

Under-surface violet with brilliant coppery gloss; sides of

meso- and metasternum thickly clothed with moderately long,

depressed, white hairs, elsewhere much more scantily clothed.

Head with a small, round, moderately shallow, inter-

ocular depression; punctures on top small and deep, confluent

on the vertex and defining a small longitudinal carina, those

on the face larger and somewhat obliquely confluent.

Antennae barely reaching to middle of prothorax, the seventh

joint almost cylindrical, the eighth slightly dilated and flat-

tened, the club distinctly three-jointed and compressed, the

ninth obconical, the tenth wider than long, the apical about
as long as wide, truncate at its apex, and almost im-
perceptibly emarginated. Prothorax slightly longer than
wide, sides dilated near the middle, with trans-

verse subapical and subbasal depressions, the latter much
deeper than the former, disc very lightly flattened, punctures

at apex about same size as those on vertex of head and trans-

versely confluent, on the disc and sides the punctures are

much larger, deeper, and reticulate; only confluent in places

near the middle, and defining an interrupted and more or less

distinct longitudinal median carina. Scutellum round.

Elytra at base about twice as wide as the prothorax, and a
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little more than twice its length, sides very slightly diminish-
ing in width from the base to apex, which is rounded, inter-

humeral and post-scutellar depressions shallow; closely punc-
tured, the punctures large, deep, reticulate, and subquadratic,
here and there confluent on the middle, somewhat less

crowded near base but not much smaller, on the humeral
angles and at apex the punctures are almost obsolete, so that
these parts are more nitid than the general surface. Legs
moderately long, posterior femora nearly reaching apex of

elytra. Length, 6-7 mm.
Hab.—Western Australia: Lake Austin (H. W. Brown);

South Australia : Oodnadatta (Blackburn's collection), Mur-
ray River (A. H. Elston). Type, I. 12821, in South
Australian Museum.

There are only three specimens of this species before
me; the type is from Western Australia, that from Oodna-
datta differs in having the club of the antennae slightly

infuscated and the tibiae and tarsi darker, and the one from
the Murray River is doubtfully regarded as a variety, it

being more robust, its colour a bright violet with club of

antennae black, but in sculpture agrees very well with the
other two. In shape somewhat near E. brevicornis, Chev.,

from which it may be distinguished by its colour, the pro-

thorax more globular, base of elytra wider, and punctures on
elytra much larger.

Eleale latipennis, n. sp.

Upper-surface somewhat shining, front of head and
anterior femora green, antennae red (club excepted, which is

black), palpi black, remainder violet, in parts with a coppery
or metallic-green gloss; clothed with moderately long, sub-

depressed, black hairs, interspersed with shorter and more
depressed white ones, sides of prothorax, scutellum, and apex
of elytra more densely clothed with white hairs. Under-
.surfaoe glistening blue, with brassy reflections on abdomen,
clothed with moderately dense, shaggy, white hairs.

Head comparatively small, with a shallow interocular

depression, punctures small and fairly deep, crowded, and
confluent in places between the eyes, but not defining a

longitudinal carina. Antennae short, barely reaching to

middle of prothorax, joints seven and eight scarcely flattened

or dilated, club distinctly three-jointed, apical joint almost

imperceptibly emarginated on the inner side with its apex
pointed. Prothorax distinctly longer than wide, sides almost

parallel to beyond the middle, then suddenly contracted

towards base, which is somewhat narrower than apex, the

transverse subapical depression almost obsolete, the subbasal
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one distinct, the disc slightly flattened; punctures at apex
slightly smaller than those on head and somewhat transversely

confluent, on the disc and sides much larger and deeper, and
only here and there confluent. Scutellum comparatively
large and round. Elytra at base nearly twice as wide as the
prothorax, and about twice its length, sides almost parallel to

beyond the middle, then narrowed towards apex, interhumeral
and post-scutellar depressions comparatively shallow ; with
moderately small punctures, crowded and reticulate, only here
and there confluent, those near the base and apex smaller

and less crowded, and on the humeral angles they are almost
absent, so that this part is more nitid than the rest of the
surface. Legs comparatively long, posterior femora nearly
reaching apex of elytra. Length, 7-9 mm.

Hob.—South Australia: Quorn (Blackburn's collection),

Murray River (R. F. Kemp and A. H. Elston). Type, in

author's collection; cotype, I. 12819, in South Australian
Museum.

On some specimens the colour is violet with a stronger

mixture of blue in it, and on one the metallic green gloss

predominates over the violet. On the middle of each elytron

are two more or less distinct longitudinal carinae, starting

near the base and becoming obsolete behind the middle, the

apices are decorated with a fringe of moderately long white

hairs. The shape of the prothorax somewhat resembles that

of E. cribrata, Schenklg., otherwise it cannot readily be
associated with any other previously described species.

Eleale perplexa, n. sp.

Upper-surface of head and prothorax green, palpi and
antennae testaceous, with the club of the latter and the

apices of the former lightly infuscate, elytra cupreous with
a brassy reflection, anterior legs green with brassy reflection,

intermediate and posterior ones violet; clothed with short,

subdepressed, black hairs, interspersed with shorter and more
depressed white ones ; scutellum covered with white pubescence.

Under-surface green with brassy reflection, and densely

clothed with long, shaggy, white hairs.

Head elongate, with a moderately large, shallow, inter-

ocular depression, and two smaller, deeper, and more elongate

ones at base of antennae ; the punctures small, deep, and dense,

confluent in parts, and defining a short median longitudinal

carina on the vertex. Antennae reaching to middle of pro-

thorax, joints seven and eight but slightly dilated and flat-

tened, club distinctly three-jointed, the inside of the last

joint barely emarginate, the outside apical angle rounded,
the inside one acute. Prothorax longer than wide, base about
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as wide as apex, sides rounded, widest part just beyond the

middle, disc flattened
;
punctures at apex slightly smaller and

more shallow than those on head and in places confluent,

those on disc and sides much larger, deeper, and reticulate,

only running into each other near the middle and defining a

longitudinal median carina. Scutellum round. Elytra at

base wider than prothorax, and about two and a half times

as long, sides parallel to about three-fourths the length,

then rounded off towards apex, humeral callosities moderately

salient, interhumeral and post-scutellar depressions con-

spicuous; punctures comparatively small, crowded and reticu-

late, nowhere confluent, those on base, humeral callosities,

and near apex shallow and less crowded, so that these parts

are more nitid than the rest of the surface; on each elytron

are three feeble carinae. Legs long and comparatively

slender, posterior femora reaching to apex of elytra. Length,
8-10 mm.

Hab.—South Australia: Oodnadatta (Blackburn's col-

lection), Ooldea (A. M. Lea); Western Australia: Cue (H.

W. Brown), Mullewa (Miss J. F. May). Type, I. 12820*
in South Australian Museum.

This species is variable in colour, some specimens being'

lighter and others darker than the typical form, and on one
specimen the elytra are almost green, strongly diluted with
brownish-yellow, on some (including the type) the labrum has
a distinct yellow spot, whilst on others it is entirely dark.

Very close to the previous species, from which it may be
distinguished by its somewhat more elongate form, antennae
and palpi paler, disc of prothorax flatter, and the longi-

tudinal carinae on head and prothorax.

Eleale hieticollis, n. sp.

Head, prothorax, and legs violet, palpi and first eight

joints of antennae shining black, club dull black, base and
apex of elytra blue, reflecting violet, remainder of elytra

green; clothed with nearly upright black hairs, long on pro-
thorax and base of elytra and becoming shorter towards apex
of the latter, scutellum thickly covered with short, depressed,

white hairs, a wide fascia across middle of prothorax, and
legs (particularly at base of femora) with long, shaggy, white
hairs. Under-surface shining, head and thorax violet,

abdomen green; scantily clothed with moderately long, sub-
depressed, white hairs, which are more numerous on the fore-

part and sides of the metasternum than elsewhere.

Head moderately elongate, with a shallow depression
between the eyes and, a somewhat deeper one at the base of

each antenna, punctures on top of head small, round, shallow,.
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and slightly confluent, elsewhere much larger, deeper, and not
confluent. Antennae long, nearly reaching to base of pro-
thorax, first joint about as long as the third and twice as

thick, the second is the smallest and beadlike, three to five

cylindrical, seven and eight slightly, nine and ten
strongly, obconical in shape; the apical joint is not emarg-
inate, apex truncate, the outside apical angle rounded, the
inside one acute. Prothorax about as wide as long, sides

dilated near middle, anterior transverse impression almost
obsolete, the sub-basal one distinct, disc with a large longi-

tudinal, moderately deep, and elliptical depression; punctures
at apex about same size as those on vertex of head and
transversely confluent, elsewhere much larger and deeper,
here and there confluent, and defining a distinct longitudinal
carina dividing the depression in the middle. Scutellum
round. Elytra at base about one and a half times
as wide and about two and a half times as long as

the prothorax, sides slightly diminishing in width towards
apex, interhumeral and post-scutellar depressions moderately
deep, humeral angles salient; punctures large, quadratic,

reticulate, and nowhere confluent, those at base, on humeral
angles, and at apex much smaller and more scattered, so that
these parts are more nitid than the rest of the surface. Legs
robust, posterior femora not reaching apex of elytra.

Length, 6-13 mm.
Hab.—Western Australia: Ankertell (H. W. Brown),

Beverley (F. H. du Boulay), Cue (H. W. Brown), Geraldton
(J. Clark), Mullewa (Miss J. F. May), Mount Squires (Elder

Expedition); South Australia: Lake Callabonna (A. Zietz).

Type, in author's collection; cotype, I. 12822, in South Aus-
tralian Museum.

This is a very pretty and variable species, particularly in

size; on some specimens the head and prothorax are much
darker in colour, a very deep blue, and on others violet tinged

with green. It was this species that Blackburn doubtfully

identified as E. reickei, Spin., from which it can be dis-

tinguished by its colour, the apical joint of antennae not

^marginate, the punctures on prothorax more individually

distinct, median fascia of white hairs on the prothorax, and

the punctures on the elytra smaller, more crowded, and more
reticulate. In general appearance it somewhat resembles

E. excavata, Westw., from which it differs in being of a

brighter colour, the club of the antennae composed of only

three joints, and the apical one not emarginate, the disc of

the prothorax depressed, only one transverse fascia of hairs

on prothorax, and that extending across the middle, and the

base and apex of elytra glistening.
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Eleale cribrata.^9
) Sclienklg.

Mr. F. E. Wilson has sent me from Kiata, Victoria,

several specimens which agree very well with the description

of this species, except that the whole upper-surface is blue-

black, with here and there a coppery reflection ; four speci-

mens with the typical colouring have been taken at Lucin-

dale, South Australia.

Allelidea similis, n. sp.

Black; antennae (club infuscated) and parts of legs pale

testaceous ; elytra with two white fasciae, one basal and the

other submedian; scutellum black. With sparse subdepressed

white' setae, longer and more numerous on sides and legs.

Head wider than prothorax, with moderately large punc-

tures; these are separate and distinct on top of head, but
are> crowded together on the forepart, and running into each
other in such a way as to form a more or less distinct, longi-

tudinal carina midway between the eyes. Antennae short,

Prothorax longer than wide, apex wider than base, inflated

near the middle and very much constricted at base, with an
almost obsolete, transverse impression near apex

;
punctures

larger than those on the head, and sparsely but evenly dis-

tributed. Elytra at base about as Avide as base of prothorax,

then gradually widening to beyond the middle, when they
gently contract towards apex, which is rounded; punctures
moderately large, distinct, and seriate, becoming smaller and
less distinct posteriorly. Legs long and slender. Length,
3 mm.

Hob.—Australia; probably Queensland. Type (unique),

in Queensland Museum.
On the elytra the basal fasciae are not interrupted by

the suture and touch the margins, the submedian fasciae

touch the margins but are interrupted by a very narrow strip

at the suture; both fasciae are slightly narrower at suture

than at the margins. The anterior tibiae are more or less

pale, and the apices of the intermediate and posterior ones

are also pale. This insect very much resembles A . hrevi-

pennis, Pascoe, with the elytra continued to beyond the second

white part, where it is cut off on that species ; it also differs

in having the prothorax more closely punctured on the disc.

There is a resemblance in shape to a big A. ctenostomoides,

Waterh./ but having the elytra without subapical white mark-
ing; and it is also closely associated with A. curvifascmta,

Lea, from which it differs in having the white basal markings
broader and almost parallel, and the submedian fascia broader

(9) Schenkling, Deut. Ent. Miis. Mittl., 1916, p. 148.
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and not shaped like a boomerang, the punctures smaller, par-

ticularly on the prothorax.

Pylus pygmaeus, Blackb.

This insect varies in the colour of prothorax and the
size and shape of piceous markings on the elytra. On some
specimens the prothorax is darker, and on one it is entirely

piceous ; on all the specimens examined by me the posterior

fascia, although varying greatly in size and shape., does not
extend to the extreme apex of elytra. An example from
Queensland has the elytra testaceous, and, in addition to the
median and subapical fasciae, has the base infuscated. Widely
distributed in Australia and Tasmania.

CHRYSOMELIDAE.
Cleptor goudiei, Lea.

Several specimens of this beautiful insect were taken
by R. F. Kemp and myself from the foliage of the Native
Pine, Callitris rohusta, in January, near Murray Bridge,

South Australia. The male, which hitherto was unknown, is

much smaller than the female and of a beautiful green with
a slight brassy reflection, the under-surface more brassy than
the upper, abdomen with a wide longitudinal depression down
the centre, the first segment with large scattered punctures,

second, third, and fourth segments rather densely punctured,
in other respects it agrees very well with the author's descrip-

tion of the female. The female varies in colour, some of

the specimens taken are of the same colour as the male, others

are bright copper with a greenish reflection.
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The Craters and Lakes of Mount Gambier
South Australia.
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1. Introduction.

Mount Gambier is situated in the extreme south-eastern

corner of South Australia. The volcanic features of that
district, of which Mount Gambier is the most important, mark
the western limits (D of that great area of comparatively recent

volcanic activity that affected the greater part of central and
south-western Victoria.

The cinder cones of Mount Gambier were never large, nor
is the area covered by the ash deposits of very great extent.

The volcanic phase was accompanied or followed by extensive

collapse of the greater part of the area covered by the cones

of ejected material, so that only remnants of the original

cones now mark the points of activity. The areas of the col-

lapse are now occupied in part by deep lakes.

Several factors combine to make Mount Gambier of special

interest. The fertile volcanic soils are of great economic
importance, and because of them the town of Mount Gambier
has grown up, and has become the chief business centre of

that portion of South Australia. The "Mount," with its

beautiful lakes, being the product of two series of catastrophic

happenings, namely, a rapid volcanic up-building, with sub-

sequent extensive collapse, presents scenic features of an
exceptional nature and of great variety and beauty. From
the scientific point of view, the structural features present

special facilities for investigating the mode of origin of the

present physiographic features.

The observations on which this paper is based Were car-

ried out in such leisure hours as were available during
numerous visits to Mount Gambier, extending over the past

five years. In this work the writer has received invaluable

and enthusiastic assistance from Mr. H. C. Hosking, B.A.,

of Mount Gambier, to whom his best thanks are due. The
writer is also indebted to Mr. L. Keith Ward, B.A., B.E.,

Director of Mines, South Australia, for his assistance and
suggestions.

2. Discovery and Settlement of Mount Gambier.

On the evening of December 2, 1800, Lieut. James Grant,

on a "voyage of discovery" in the "Lady Nelson," was near-

ing the coast in the neighbourhood of Mount Gambier. So
far the navigator had not sighted Australia, but a close watch
was ordered to be kept for signs of land. The first such sign

(i) With the possible exception of the Kangaroo Island basalts
(see "Enstatite Basalt from Kangaroo Island, South Australia,"
E. R. Stanley, Trans. Roy. Soc. S. Austr., vol. xxxiv.. 1910,
p. 69).
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noted was the presence on board of a dragon-fly, or "horse-

stinger." (2)

At 8 o'clock on the morning of December 3, Grant got

his first sight of New Holland, "the part that was right

ahead appearing like unconnected islands, being four in num-
ber, distant six or seven leagues." These turned out to be
two capes and two high mountains a considerable distance

inshore. "One of them is very like the Table Hill at the

Cape of Good Hope, the other stands farther in the country.

Both are covered with large trees, as is also the land, which
is low and flat as far as the eye can reach. I named the

first of these mountains after Captain Schank/3
) and the

other Gambler's (4) Mountain." On Grant's map the two
volcanic hills are drawn in outline (not merely marked in

position), and are shown as covered with timber. They are

quite recognizable from the drawings, and are named
"Schank's Mountain" and "Gambier's Mountain." On the

centenary of Grant's discovery a substantial "Centenary
Tower" of red dolomite was erected on the highest point of

the Mount.
Regarding the spelling of the name of Mount Schank,

it may be noted that Lieut. Grant consistently uses the spell-

ing "Schank," which has been adopted by all South Aus-
tralian cartographers and surveyors. The Rev. J. E. T.

Woods, throughout his "Geological Observations in South
Australia" uses the spelling "Shanck." The Dictionary of

National Biography, however, gives the correct spelling as

"Schanck," as adopted in the name of Cape Schanck, Vict.

As would be naturally expected from the geography of

the area, the Mount Gambier district was first settled from
the east. It would appear that Mr. S. G. Henty, of that
well-known pioneering family, was the first white man to

visit Mount Gambier. Stimulated by the great inducements
held out to selectors by the South Australian Government, he
set out from^Merino Downs (Vict.) towards the South Aus-
tralian border in June, 1839.

(

5
) He was accompanied by

(2) "The Narrative of a Voyage of Discovery performed by
Hk Majesty's vessel, the 'Lady Nelson,' of Sixty Tons burthen,''
by James Grant. London, 1803.

(3) Captain John Schank (174Q-1823), the "worthy and
esteemed friend" of Grant. He invented the patent sliding keel
with which the "Lady Nelson" was fitted.

(4) Admiral James Gambier (1756-1833), a, well-known seaman,
later commanded the British Fleet at Copenhagen, 1807, and was
rewarded with a Peerage.

(5)
l 'Letters from Victorian Pioneers to Governor La Trobe."

Melbourne, 1899.
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two men, and on the second day of their journey they arrived

at Mount Gambier. He ascended a gentle slope of the Mount,
probably somewhat to the west of the cemetery, and suddenly
found himself confronted by the great chasm of the Blue
Lake, a sight "quite beyond his powers of description/' He
was uncertain at the time whether Mount Gambier was in

South Australia or not, and so pushed on further to the west.

He afterwards formed cattle stations at the Mount. Writing
in 1854 he described the district as "now thickly settled."

3. Previous Literature.

1800—Reference has already been made to the record of the
original discovery, of this portion of Australia, by

• Lieut. James Grant.

1839—The records also exist of the first man who actually

visited the area, S. G. Henty, and these have,

been referred to. Numerous references to the

locality are to be found in the records of the early

settlers and in the published accounts of the abor-

iginal life and legends, but in these there is nothing
of special geological interest.

1846—The oldest geological notes available are those pub-
lished by Thomas Burr, then (1846) "Deputy-
Surveyor-General of the Province." These notes

give a brief but extremely interesting account of

Mount Gambier, and will be quoted from later.

1851—According to the Rev. J. E. T. Woods, Blandowski
made a survey of the Mount in 1851. His observa-

tions were published in the Adelaide German paper,

but his maps have been lost.

1862—In this year the Rev. J. E. T. Woods published his

"Geological Observations in South Australia," of

which Chapters VIII. and IX. are devoted to the

volcanoes of Mounts Gambier and Schank. His
observations show an extended and intimate know-
ledge of the area, and remain the most important
account yet written.

1879—In this year Professor Ralph Tate, of the University

of Adelaide, made passing reference to Mount Gam-
bier in his Presidential Address to the Philosophical

Society of Adelaide.

1884—The State Government Geologist, H. Y. L. Brown,
published a short account of the area, dealing more
particularly with the depth, temperature, and origin

of the water in the lakes. In these notes the
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suggestion was first made that there had been but one
crater at Mount Gambler.

1901—"Notes on the Extinct Volcanoes of Mounts Gam-
bier and Schank" were published by Professor

Howchin. In these notes were suggested special

lines for further investigation, which the present

writer has endeavoured to follow.

1906—J. C. Moulden published a petrographical note re the

Mount Gambier basalt, as also had Chas. Chewings
in 1894.

1907—Dr. T. S. Hall, of Melbourne, gave some account of

the tuff beds, dealing more particularly with their

mode of deposition.

1909—E. II . Stanley carried out detailed chemical and
mineralogical examinations of the types of lava at

Mount Gambier, and added to these in 1910 with
special notes on the olivine bombs and nodules found
in the tuff beds.

In addition numerous references are made to this area by
Professor Howchin in his Geography of South Aus-
tralia (1909), and in his Geology of South Australia

(1918).

The following is a list of the most important books and
papers dealing specially with this area. Reference is made
to them throughout this paper by using the numbers attached

in this list :
—

1. Burr, Thomas—"Remarks on the Geology and Mineralogy
of South Australia." Adelaide, 1846.

2. Woods, Rev. J. E. T.
— "Geological Observations in

South Australia." London, 1862.

3. Brown, H. Y. L.
—"Report by Government Geologist

on Lakes in Mount Gambier District." Parliamentary
Papers, South Australia, 1884, No. 256.

4. Howchin, W.— "Notes on the Extinct Volcanoes of

Mount Gambier and Mount Schank, South Australia/'

Trans. Roy. Soc. S. Austr., vol. xxv., 1901.

5. Hall, T. S.—"Note on the deposition of Bedded Tuffs."

Proc. Roy. Soc. Vict., vol. xx., 1907.

6. Stanley, E. R.—"Complete Analysis of the Mount Gam-
bier Basalt, with petrographical descriptions." Trans.
Roy Soc. S. Austr., vol. xxxiii., 1909.

7. Stanley, E. R.— "Lherzolite and Olivine from Mount
Gambier." 'Trans. Roy. Soc. S. Austr., vol. xxxiv.,

1910.
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4. General Description.

Mount Gambier is the best known of a series of small

volcanic hills in the south-eastern corner of South Australia.

These hills may be classified in three groups :
—

(i.) Mount Gambier, The Bluff, Mount Muirhead, and
Mount Burr.

(ii.) Mount Edwards, Mount Mclntyre, and Mount
Graham,

(iii.) Mount Schank.

Groups (i.) and (ii.) show a linear arrangement in a north-

north-west direction, while Mount Schank stands alone to

the southward. The linear direction referred to is parallel

with the present coastline, with a series of past coastlines,

with a rather remarkable and extensive series of consolidated

dune ridges/6) and possibly with the direction of a fault-line,

running parallel to and adjoining The Bluff, Mount Muir-
head, etc. This suggested fault-line has not been carefully

investigated, but a casual examination suggests it as well

worthy of study, from both the geological and physiographic

points of view.

(a) The Surrounding Country.—The bed rock of the area

consists of a series of marine tertiary limestones (Jan-
jukian),(7 > which mark the site of the ancient ''Murray Gulf,"
and which extend over thousands of square miles to the north,

west, and east of Mount Gambier. This series is, in places,

from 1,800 to 2,000 ft. in depth,

(

g) is richly fossiliferous, and
is believed to be in places underlain by the carbonaceous
mudstone series of the Jurassic period; there is, however, no
record of the occurrence of fragments of this formation in the

ejectamenta at Mount Gambier. The limestones remain on
the whole remarkably level-bedded. Their wide level surface

rises gently from the sea, broken only by the series of parallel

ridges referred to, by occasional low inliers of early palaeozoic

and older rocks, and by one or two "breaks" which may be
due to comparatively late fault-scarps.

The limestones include red and cream-coloured dolomites
and a polyzoal limestone (all three used as building stones),

and, in places, flints are extremely abundant. The surface

is of extreme topographic youth; there is an almost complete

(6) See reference No. 2 ; also referred to in various maps and
reports of the Geological Survey of South Australia, e.g., Bulletin
No. 4, plate facing p. 25 (1915).

(7) Memoirs of the National Museum, Melbourne, No. 5,
Frederick Chapman, 1914, p. 48.

(8) The Portland (Vict.) Bore penetrated these limestones to
a depth of 2,265 ft. Ann. Rep. Sec. Mines, Vict., 1895, p. 60.
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absence of surface streams. Swamps abound, and in the

winter time these overflow and unite as broad flowing sheets

of water.

The rocks are in the main very porous, with abundant
caverns, collapses, and "run-away holes." The limestones

contain the extensive sub-artesian fresh-water basin of the

miocene "Murray Gulf," the waters of which are mainly

derived from local rainfall and from the rainfall in the

adjoining counties of Lowan and Follett (Victoria) .

(

9) The
average rainfall at Mount Gambier itself is 30 to 35 in.

Near the coast the water-table of the sub-artesian basin is

cut by the land surface, and beautiful streams of fresh water

Blue UKfc Leg of (VJuHon lake

Punch-bow
^3

Tower
("Point"

Fig. 1.

Sketch of the present-day remnants of Mount Gambier,
looking E.S.E. along the line of the lakes, to show the

chief features.

emerge at such places at Ewen Ponds, Dingley Dell, and the

interesting miniature mound springs near Beachport. The
surface of the underground water is about 70 to 80 ft. above
sea level at Mount Gambier (140 ft. above sea level), and
is there exposed to view in a series of four beautiful lakes.

The limestones decompose to a red clay, and the chief

modifying feature of the surface soils is the peaty

(9) Maps submitted to First and Second Interstate Confer-
ence on Artesian Water (A. S. Kenyon), 1912 (p. 32 of report)
and 1914.
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accumulations of the extensive swamp areas and the sand of

the ancient dune ridges. The most fertile areas are those

where basaltic "ash" fragments have been deposited.

(b) Mount Gambier.—The immediate neighbourhood of

Mount Gambier might best be described by reference to the

sketch given in fig. 1, which has been drawn in part from
an aerial photograph taken by Mr. Arthur, of Mount Gambier.

The present-day "Mount Gambier," which gives its name
to the town that nestles on its northern side, is but a remnant
of what was at one time a considerable pile of volcanic

material, mainly fragmentary. The series of cinder cones

extended about 180 chains in the direction of its greatest

length (roughly S.E.-N.W.), and was about 80 chains in

width.

A series of extensive collapses took place along the line

of the cones, so that the higher portions have almost wholly
disappeared, and only the outer, lower slopes remain intact.

The collapsed area is in part occupied by lakes, the surfaces

of which are about 70 ft. below the level of the town and
the surrounding plain. The highest point, on which stands

the Centenary Tower, is about 650 ft. above sea level (about

500 ft. above the level of the town).

The area of elevation and collapse, now largely clothed

by native and introduced vegetation, presents features of

remarkable variety from the scenic point of view. The
depressions, as shown in the sketch, are six in number:—
(i.) Blue Lake; (ii.) Leg of Mutton Lake; (iii.) Valley Lake
(broadly connected with iv.); (iv.) Browne or Crater Lake;
(v.) the Punch-bowl; (vi.) the Moorak depression.

5. The Volcanic Materials.

(a) The Lava and its Extent.—In the very early stages

of the volcanic outburst there was a small lava flow. This is

exposed in section in the western and eastern walls of the

Blue Lake, and in the eastern wall of Valley Lake, with a

thin deposit of volcanic ash separating it from the underlying

limestones. These sections are beautifully clear—almost

diagrammatic in outline (see fig. A, pi. x.).

The basaltic lava is locally known as the "blue rock,"

in distinction to the beds of stratified tuff, which latter, by
a curious etymological twist, is locally known as "the lava."

The lava is thickest at exposures B and C (fig. 2), thinning

towards D, and doubtless flowed in the direction from A
towards D. As suggested by Professor Howchin (Ref. No. 4),
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the flow probably came from a crater situated near to and east-

ward of the point A. At the latter place there is an interesting

development, on the inner face of the wall of the Mount, of

ropy and stalactitic lava.

In all the sections shown the rapid thinning out of the

lava, from the centre of the stream (50 ft. thick) towards

the sides, is clearly to be seen, and suggests quite a small

extension to the north and south. In well-sinking, in and
near the northern slopes of the Mount, the "blue rock" is

^w*1&
W'«mW,'""J*' BLUE

LAKE

Sig^^.^
1

g//WiW0A»^ IH Tuffs, ift^i^^'
Fig. 2.

Sketch plan and section to show the probable extent of

the lava flow. In the section the basalt is shown in black
(not to scale).

sometimes met with. From all the evidence available, the

maximum extent of this early flow is probably represented in

the above sketch (fig. 2).

Mr. E. R. Stanley has carried out careful analyses and
microscopic examination of the lava, and also of the olivine-

bearing nodules, bombs, and fragments that occur throughout
the tuff deposits (Refs. 6 and 7). The following table

shows Mr. Stanley's analysis, compared with the average
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analysis of typical basalts in Victoria, and with Mr. Daly's
,ge basalt

A. B. C.

SiO, 48-00 48-84 46-95

Al
2
6

3
14-11 15-90 14-37

Fe
2 3

5-61 5-23 1-37

FeO 6-11 6-30 9-52

MgO 8-81 6-38 9-74

CaO 8-68 9-15 10-04

K3
3-01 3-05 3-49

Na2
1-25 1-46 1-53

H
3
6 + •73 fl-60 •52

H
3
0- •80 •10

TiO„ 2-20 1-35 2-04

Mn6
2

•13 •29 —
PiO, •50 •45 •46

99-94 100-00 100-13

A. Average of six basalts, Camperdown District, Victoria.

"Geology of the Camperdown and Mount Elephant
Districts," Mahony and Grayson, Mem. Geol. Sur.

Vict., No. 9, 1910.

B. Average basalt analysis. "Igneous Rocks and their Origin,"

R. A. Daly, 1914, p. 315.

C. Mount Gambler vesicular olivine basalt. E. R. Stanley

(Ref. No. 6).

Stanley also published microscopic descriptions of the

slaggy and vitrophyric types of lava, found at Mount Gam-
bier, and concludes that, on the evidence presented, the
Mount Gambier lavas are closely related to those of Western
Victoria. The comparison with Mahony and Grayson's
analyses, and with other subsequent analyses of Victorian
basalts, strongly supports this conclusion, as does other evi-

dence later referred to.

(b) The Fragmentary Material and its Distribution.

Apart from the brief effusive phase above described, the vul-

canicity was wholly of the explosive type. Possibly the
occurrence of the outburst in the centre of a strongly water-
bearing series had some bearing on this fact. The ejecta-

menta of which the cinder cones were built, and of which the
finer particles were widely distributed, consists of lapilli and
ash with but a small representation of coarser scoriaceous

material. In this respect the materials and the cones more
closely resemble those of Tower Hill, in Victoria, than the
more abundant scoria cones, such as Mounts Warrenheip,
Buninyong, etc.
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The general appearance of the stratified tuffs, in section,

is quite like those of South-western Victoria and also the

better known tuffs of Lake Burrumbeet, though with much
less nodular basalt than the latter beds show. At Mount
Gambier huge ejected blocks of limestone, dolomite, and basalt

occur, with olivine bombs and blobs of ropy lava. Occasion-

ally, also, one may find flint nodules, waterworn quartz

pebbles,

(

10) and rare fragments of ancient rock (mica schist,

etc.).

The foregoing features have been more carefully described

by others, but there is no record of the exact extent of the

ash deposits. With the able assistance of Mr. H. C. Hosking,
the writer investigated the limits of the ash deposits, with the

results shown in fig. 3. In this investigation the matter was
quite easy where road and rail cuttings, quarries, and sub-

sidences occurred ; elsewhere the fertility of the soil was noted
as evidence of the presence of ash, and this was corroborated

by the statements of the occupiers of the land, and by shallow

excavations. It is remarkable how light a layer of ash has

rendered the soil fertile as compared with that of the limestone

or sand-dune country, but there are also occasional areas of

good land beyond the limits of the ash deposits.

On the outermost areas of the ash, the only evidence

consists of small, occasional, friable, light-brown nodules

that one soon becomes expert in recognizing. Such nodules

were also, later, found along the railway line, to the north-

west, as far as Mitchell Siding, but the deposit of ash must
have been here so slight that it has not been included in the

plan. Possibly one or two stiff "south-easterlies/' such as occa-

sionally occur here, would account for this light distribution to

the north-west. Howchin 1) states that the ash extended

seven miles in a north-easterly direction, but careful examin-
ation showed that this is not the case; the limit of the ash

in a north-easterly direction is a little over two miles. The

(10) These waterworn pebbles may have been carried by
aborigines, whose flint flakes are abundant on certain parts of

the Mount. More likely, however, they were derived from the
occasional beds of sand and gravel that occur in the tertiary
beds; the records of the South Australian Department of Mines
show that sands and gravels were met in several bores in the
Hundred of Young, at depths between 100 and 150 ft.

(11) "The Geography of South Australia," Howchin and
Gregory, 1909, p. 130. I am informed by Professor Howchin that
the above statement was made on the authority of the late
Professor Tate, who stated that the greater extension of ash in
a north-easterly direction could be explained from the prevalence
of south-westerly winds.
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greatest extent of the ash is in a southern and. south-easterly

direction, and the total area affected is about 25 square miles.

As pointed out by Dr. T. S. Hall (Ref. No, 5), the
stratified tuffs, away from the Mount itself, closely follow

the contour of the land surface, and were undoubtedly de-

posited subaerially. The manner in which the beds follow the

gently undulating surface of the limestones and sand-dunes

Fig. 3.

Plan showing the extent of the ash deposits surrounding
Mount Gambier, covering an area of about 25 square miles.

is excellently shown in practically every cutting where such
sections are available.

Since there is no doubt whatever that the whole of the
ash was ejected from the two> or more foci at Mount Gambier,
the unsymmetrical distribution of the finer material at once
suggests the influence of the prevailing winds as the chief

agent of its distribution.
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There is every reason for assuming that the eruptions

were of so recent a period that it is quite- likely that the cir-

cumstances of atmospheric circulation were at that time much
as they are at present. In order to get an average of the

wind direction and velocities, the details of the local records

for the years 1915, 1916, and 1917 were obtained by the

courtesy of Mr. E. Bromley, of the South Australian
Meteorological Bureau, and of the postmaster at Mount
Gambier.

' . \ ;
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Fig. 4.

Graph showing the general outline of the ash deposits
(A) compared with the present average annual wind

direction and strength (B).

The direction, velocity, and continuity of these winds
were graphed in various ways (by months, seasons, years, etc.),

in the hope that some light might thereby be thrown on the
duration of the explosive activity, or on the season of the
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year at which the chief eruptions took place. These efforts

were not attended with any positive results, but it will be
seen from fig. 4 that the average graph of the winds for the
year corresponds, roughly, with the outline of the limits of

the finer volcanic material, and confirms the idea that the

ash distribution was governed by winds similar in direction

and velocity to those of the present day.

East winds are very rare throughout the whole year,

which fact corresponds with the limited distribution of the
ash to the west of the craters. South-easterlies are com-
monest in late January and February, while north-west and
west winds are strongest in September and October. The
graph of the average' October winds corresponds most closely

with the actual distribution of the ash. The chief point of

discordance is that the extent of the ash deposits to the

south, towards O.B. Flat, etc., is greater than the average
amount of north wind would suggest.

The question of the duration of vulcanicity is discussed

later, but if it be fair to assume that the wind circulation was
at that time much as it is at present, as suggested ' by the
graph, and if it be further shown that the duration of the
volcanoes' life was brief, then the foregoing results suggest

that the explosive activity took place about the middle of

the later half of the year.

6. Age of the Eruption.

(a) Relation to Victorian Newer Basalt Period.—Before
discussing the age of the Mount Gambier vulcanicity it is desir-

able that its relationship should be established with the great
period of eruptive and effusive vulcanicity that occurred in

Railways

Fig. 5.

Sketch map showing the area covered by Newer Basalts.

in South-western Victoria, and the volcanic localities of

South-eastern South Australia.
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Victoria in late Tertiary times, and which is known as the

Newer Basalt Period. The newer basalts, with their associ-

ated scoria and cinder cones, tuffs, etc., cover thousands of

square miles of Central and South-western Victoria, and ex-

tend almost to the South Australian border.

The close relation in composition between the materials of

the Victorian Newer Basalt Period and those of Mount Gam-
bier has already been established. The relationship in space

of the volcanic features of the two States is quite clear from
fig. 5, and strongly suggests that the South Australian foci

are outlying centres of the one great area of activity.

Professor Skeats/ 12
' in describing the Victorian Newer

Basalts, says:
—

''They form the Melbourne and Keilor plains,

and occur . . . over thousands of square miles in the

the Western District, passing over into South Australia and
connecting with the recent volcanic rocks of the Mount Gam-
bier district."

(b ) Physiographic Evidence.—One of the features stressed

by those who have dealt with the denudation of cinder cones

is the remarkable way in which, in some cases, these very

porous beds will absorb the rainfall, lessen the '

'run-off,

"

and so preserve for ages an appearance of youth. While giving

full consideration to this fact, the physiographic evidence

(denudation, etc.) at Mounts Gambier and Schank points to

a fairly recent geological period for their age. Familiarity

with the volcanic features of a considerable portion of the

Newer Basalt area in Victoria suggests also that the age of

the cinder cones of Mounts Gambier and Schank is about
equal to, or less than, that of similar Victorian features.

On those portions of the exterior of the cones that may
be unquestionably accepted as unaffected by the great col-

lapses that have taken place, the small amount of denudation
is remarkable. Wherever opportunity for testing the matter
arose, the general surface slope was found to be that of the
dip of the stratified material.

( c) Fossil Evidence.—In the paper previously referred

to. Professor Skeats discusses the age of the Victorian Newer
Basalts, on the evidence of fossil leaves and fruits, etc.,

and believes that the volcanic activity extended throughout
a considerable period, "from the Pliocene to the Recent,
if not Historic periods. . . . The tuffs about Tower Hill

overlie the geologically- recent dune -limestones of that
district."

(12) -The Volcanic Rocks of Victoria," E. W. Skeats. Pre-
sidential address. Section C. A.A.A.S. 1909.
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Mr. R. H. Walcott (13) has recently published an account
of volcanic tuffs near Mount Terang (Vict.), where bones
of extinct marsupials and an aboriginal implement were found
below the tuff. Professor Gregory (14) has discussed the ques-

tion of the historic age of the more recent volcanoes in his

enquiry into the antiquity of man in Victoria. Chapman
and Gabriel,

<

15
) in 1917, published an account of a shell-bed

underlying the tuffs of the Tower Hill series, near Warrnam-
bool (Vict.), and concluded that the tuffs of the Tower Hill

series were ejected between early Pleistocene and early Pre-
historic times, and represent one of the last stages of the

volcanic outburst in Victoria. The evidence at Tower Hill

is particularly mentioned on account of the close lithological

and physiographic resemblance of the materials and forms
there to those at Mount Gambier.

In the "Geology of South Australia" (Howchin). p. 480,

it is stated that "on the southern slopes of Mount Graham
there are the remains of an ancient sea beach, about 40 ft.

above the present level of the plain, consisting of perfectly

loose sand and sea-worn shells. This shows that the sea must
have encroached upon the locality and again receded since

the volcanoes were in eruption." There is no evidence what-
ever of such an encroachment affecting the Mount Gambier
area.

Professor Howchin, in his "Geology of South Aus-
tralia," p. 134, says:

— "Pliocene and Post-pliocene clays and
soils underlie the ash-beds (at Mount Gambier, etc). The
latter enclose impressions of trees and plants of species still

growing in the neighbourhood, such as Eucalyptus, Casuarina,
Banksia, etc., and extinct marsupials of the late Pliocene

and Post-pliocene age." Mr. F. Chapman <16) mentions also

the bracken fern (Pteris aquilina) as underlying the ash-beds,

as does a Banksia "in every way comparable to B. marginata."
I submitted to Professor Osborn, of the Adelaide University,

a well-preserved impression in ash of the banksia leaves, and
he could find no difference whatever between such leaves and
those of the present-day B. marginata.

Following along the line of evidence, suggested by Pro-
fessor J. W. Gregory, re the mention of active volcanoes in

(13) The Volcanic Tuff of Perjark Marsh, Victoria, R. Henry
Walcott, Proc. Roy Soc. Vict., vol. xxxii., Part I., 1919.

(14) The Antiquity of Man in Victoria, J. W. Gregory, Proc.
Roy. Soc. Vict., vol. xvii., 1904.

(15) On a shell bed underlying Volcanic Tuff near Warrnam-
bool, Chapman and Gabriel, Proc. Roy. Soc. Vict., vol. xxx.,
Part I., 1917.

(16) "Australasian Fossils," Frederick Chapman. 1914.
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aboriginal legends, it may be mentioned, that in the recorded

legends of the Mount Gambier tribes there is frequent refer-

ence to the lakes, etc., of the district, but nothing that I

have read to suggest that the race had any record of an
actual eruption.

Summing up this evidence, we may conclude that Mount
Gambier and its associated vents represent a western mar-
ginal outburst from the great basaltic magma that gave rise

to the Victorian Newer Basalts, occurring near the close of

the Newer Basalt Period, and possibly dating to quite late

pre-historic time.

7. Duration of the Eruptive and Effusive Phases.

As pointed out by previous observers, the preliminary

phase of the Mount Gambier volcano was an explosive one,

brief in duration, as evidenced by the thin layer of ash to

be seen immediately overlying the Janjukian Limestones,,

and. underlying the basalt flow.

Following this, the lava welled up and flowed for a couple

of miles or so in an easterly direction. There is no evidence

to suggest that the lava belonged to a later stage of activity

and was forced along in its present position as a "sill." The
effusive phase, like the other features of this volcano, was
on a diminutive scale, and lasted probably for a few hours
only.

Subsequently the volcanic activity was wholly explosive,,

at times with considerable violence. In the effort to discover

the probable duration of the building of the cinder cones,

investigation has been made of all available descriptions of

cases where the duration of activity is known, either actually

or approximately. The best comparison might be made with
the well-known case of Monte Nuova, near the Bay of Naples,
since that particular cone, though smaller, is comparable to

the chief cone at Mount Gambier in height and circumfer-
ence. It will be remembered that, about 400 years ago,

Monte Nuova was built up before the eyes of observers in.

a few days.

Mount Gambier is larger and. more complex in structure,

but it is clearly possible that its volcanic history was very
brief. As already mentioned, effort was made to discover
evidence regarding the duration of activity from comparison
of the graphic records of present-day wind direction with the
distribution of the ash. The evidence is admittedly of no
high value, but, taken for what it is worth, it suggests that
the cones were built up in the later months of the year.

It has been pointed out that cinder cones, in some cases,

preserve their shape in a remarkable manner. This is

G
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particularly the case when the materials have become, to some
extent, set and consolidated and covered with vegetation. In
the earlier period, while the material is still merely loose

fragments, the erosion of a winter should leave distinct traces.

At present, for instance, the loose faces of the interior wall

below the Tower are being rapidly worn away.
In noting the many sections of the stratified ash, both

radial and normal to the foci, watch was kept for any signs

of contemporaneous erosion. In no case was there found any
suggestion of a runnel or valley formed in the ash-beds during
deposition. This is suggestive of the idea that no wet season

occurred during the period of explosive activity.

The stratified beds are numerous, but show no consistent

evidence of rhythm in deposition, though Woods (Ref. 2,

p. 254) recognized three series of layers, varying in each series

from coarser material below to finer material above. The
occurrence of the numerous and varied layers is probably
due to the intermittence and variation in force of the ex-

plosions, and to the shifting of the winds. Summing up the

evidence as presented in the field, I would suggest as a

working hypothesis that the whole period of activity at Mount
Gambier was something more than, say, six weeks and less

than six months.

8. The Number of Craters and the Order of Eruption.

(a) Previous Opinions.—The question of the number of

craters that existed at Mount Gambier is one on which there

has been considerable divergence of opinion, and while it is

purely of theoretical and academic interest, very careful con-

sideration has been given to this point. The opinions of

previous observers are given below, as far as possible in their

own words.

The earliest available account of the geology of South
Australia was published by Thomas Burr, in 1846, when the

Province was but ten years old, and seven years after Mount
Gambier had been first visited by white men (see Ref. No. 1).

The brief account there given of Mount Gambier was kindly

brought under my notice by Mr. L. Keith Ward, the Director

of Mines of South Australia.

Thomas Burr says, concerning the craters:
— "This moun-

tain has three craters, which lie in a direction nearly east

and west. The western crater <17 ) is divided into two portions

—that to the east contains a lake of great depth containing

fresh water. The middle crater (18) is much smaller and

(17) Browne and Valley Lakes.

(18) Leg of Mutton Lake.
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circular, with a small lake at the bottom. The eastern

crater^19 ) is nearly of the same size as the western, and com-
prises a large lake of great depth, which cannot be visited,

as there are precipitous rocks all round." This writer gives

the approximate widths of the various craters, but does not

mention the possibility of enlargement by subsidence. The
Rev. J. E. T. Woods (see Ref. No. 2) believed that there

were five craters:— (1) The west end of the Valley Lake (now
Browne or Crater Lake)

; (2) The east end of the Valley Lake
(now Valley Lake)

; (3) the Centre Lake (now Leg of Mutton
Lake); (4) Blue Lake; (5) the Punch-bowl (regarding this

crater he was in some doubt, and did not have the evidence

now available in the bare walls of this depression). Woods
gives full value to the matter of enlargement of the craters

by collapse. His notes on the general history of the Mount
are evidence of the careful and accurate observations made,
and show a keen appreciation of the problems involved. Not-
withstanding the great advance made in the knowledge of

vulcanism since he wrote, no subsequent writings on Mount
Gambier can properly summarize or replace the material of

Chapter VIII. of his book (Ref. No. 2).

H. Y. L. Brown (see Ref. No. 3) confines his remarks
mainly to the depth, temperature, and origin of the waters

of the lakes. In the section accompanying his report he
marks only one ''undoubted crater," that near the point

where the Tower stands, and he writes:
—"From the contour

of the Blue, and Valley Lakes . . . together with the

appearances in their neighbourhoods, I think that they are

not craters, but merely depressions caused by subsidence of

the crust, consequent on the removal from below of such vast

quantities of material as it is evident that has been erupted."
Professor Howchin (see Ref. No. 4) supports the views

of the previous writer on this point, adding: —•"The qua-
quaversal dip points to one centre of ejectment, while the
depressed areas of the Blue Lake, the Leg of Mutton Lake,
and the Valley Lake are undoubtedly sunken areas, the sub-
sidence taking place late in the period of activity, or even after

the volcano ceased to eject material."

(b) Contour Map.—The writer has made repeated efforts

to confirm this conclusion of Professor Howchin, but his

accumulated observations of both dip and contour strongly
support the conclusion of Woods that there was a very im-
portant crater situated somewhere near the centre of the
collapsed area that now contains the Blue Lake. The evidence
for an undoubted crater near the foot of Tower Point (Mount
Gambier proper) is equally clear.

(19) Blue Lake.

. g2
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In order to properly discuss the matter it was found

essential to have a contour map of the whole Mount. This

c °

-p -p

has therefore been prepared (see fig. 6). The hachured plan

of the Mount and lakes (10 ch. = 1 in.), prepared by H.
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Jacob, of the South Australian Lands Department, in 1910,

was made the basis of the contour map. Numerous traverses

were made around and across the area, wherever possible,

taking two sets of aneroid observations by separate observers,

and checking results at all intersections. The contour lines

are plotted at 50-ft. intervals.

It is not claimed that this is a correct contour map of

the locality, but in all essential features it is sufficiently

correct for the purposes for which it was prepared. It has

been found of great value in working out the reconstruction

of the cones prior to subsidence.

(c) Reconstruction of the Chide?' Cones.—In attempting

this reconstruction, two lines of supporting evidence are avail-

able : (i.) the dip of the tuff beds where undisturbed ; (ii.) the

external contours where unbroken by the collapse.

It is therefore necessary to eliminate the areas disturbed

by the subsidences. As already stated, these subsidences or

collapses have led to the disappearance of almost the whole of

the volcanic cones; they are arranged in the same linear

direction as that of the Mount itself, and are shown in fig. 7,

where the areas of most abrupt and definite collapse are darkly

shaded and the surrounding areas affected by subsequent

slumping and land slipping are lightly shaded. The portions

unaffected (unshaded) are therefore those where we must
obtain our evidence of dip and contour.

(i.) Dip of Tuff Beds.—Excellent exposures of dip are

available at the following places :—The great faces on each
side of the "buttress" that runs from the Tower to the margin
of Crater Lake; the summit of the Sugarloaf (an isolated

point north-west of the Tower) ; the northern and eastern faces

of Valley Lake; practically the whole of the abrupt cliff face,

averaging 250 ft. in height, that surrounds the Blue Lake;
and a small section at the rear of the ornamental tower
opposite Gordon's Monument.

The evidence of the dips in the western portion of the
area is distinctly in favour of a centre of eruption somewhere
about the centre of Crater Lake. In the eastern portion,

around the cliffs of the Blue Lake, the dip is everywhere
outwards from the centre of the lake, pointing to a centre of

eruption there.

The evidence of dip about the central area is somewhat
non-committal. Unfortunately there is no evidence of dip
in the interior of the Leg of Mutton Lake, and the dips

visible on the surfaces in the neighbourhood of this lake may
be due either to the action of surface wash, or to lisdit ash
•deposits subsequent to the formation of the present slopes.

The section opposite Gordon's Monument is believed by
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Professor Howcliin to be due to subsidence, and this may be the
case. If a true dip, it would indicate a higher cone at Blue'

Lake than is shown in figs. 7 and 8.

Summing up the evidence given by dip, we have a western
crater (Crater Lake) and an eastern crater (Blue Lake), with
a doubtful central area where an additional crater or craters
may or may not have existed.

(ii.) Slopes of External Faces.—As will be seen from
fig. 6, the whole of the lower outer slopes of the cones remains--

intact, with the exception of the depression in the north-west,
and a small subsidence on the slope below the Hospital (not
shown on the map). Before using the evidence of the
exterior slopes to assist in reconstructing the cones it is neces-

sary to establish two things:— 1. That cones of volcanic-

ejectamenta are characteristically symmetrical about the
centre of eruption. 2. That at Mount Gambier the present
external slopes, where undisturbed, are practically co-

incident with the dip of the beds.

With regard to the symmetry of cinder cones, it is*

scarcely necessary to point out that this feature is one of the
most consistent of all land forms. The neighbouring cone of

Mount Schank, and the various cinder cones of related age
in Victoria, are notably symmetrical. Most of the material

of the Mount Gambier cones was of such a size as to be
little affected by the prevalent winds, and the effect of the
wind on the finer material would be no more than to somewhat
flatten the eastern and south-eastern slopes ; this feature is

to be noted in the contour map (fig. 6). There is, therefore,,

every reason to assume that the cinder cones at Mount
Gambier were symmetrical.

The coincidence of the slopes of the surface with the
underlying stratification of the ash-beds is noticeable in all

the cuttings seen. In places around the Mount, where the

surface soil has been partly removed, the surface slope is-

found to be the same as that of the consolidated tuffs. Other
observations support this idea, and it may be fairly claimed

that the contour lines, where drawn in firmly in fig. 7 y

represent the general outline of the cones as originally built up.
The reconstruction shown in fig. 7 is based on the prin-

ciples outlined in the preceding paragraphs, and on a mass of'

minor observations that it is not necessary to detail. The
dips and contour lines preserved at the western crater (par-

ticularly Tower Point), and the eastern crater (particularly

the Blue Lake Look-out), enable us to reconstruct these two-

cones, and the lines suggest them to have been 750 ft. and
550 ft. high respectively. The Blue Lake cone may have
been higher.
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We then find that there are two high ridges, partly sur-

and composed wholly ofrounding the Leg of Mutton Lake
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bedded tuffs, that do not fit in with the slopes of the two cones

reconstructed. Nor can these ridges be conceived as built
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wholly from either or both of these-

craters. In addition there is a re-

entrant curve in the contours to the
east of the point where the Bay Road
approaches Blue Lake. There is also

a less well-marked re-entrant curve
in the same contours to the west of
the Hospital.

Beyond the data of elevations

and curve of contour lines, there is.

no evidence as to the locus of the

third crater that must have existed'

hereabouts. On plotting the inform-
ation available, one is reluctantly

compelled to relinquish the attrac-

tive theory that the Valley Lake
was the site of a crater, and to-

assume that a third and smaller
crater existed in the small and deep
depression now known as the Leg of

Mutton Lake.
(d) Section through the Re-

constructed Cones, showing Collapses,,

etc.—To test the truth or otherwise

of the reconstruction, numerous true-

sections were drawn, and checked
against the known facts of slope, dip,,

etc. The most informative of these

sections is shown in fig. 8.

In this section (fig. 8), the

known facts of structure detailed in

previous paragraphs are embodied.
The section is drawn from the point
A, fig. 7, through the Tower Point
to the centre of the "Mount Gam-
bier crater," thence to the centre of

the "Leg of Mutton crater," thence
to the centre of the "Blue Lake
crater," and thence through the
highest point on the rim of the Blue
Lake (the Look-out).

It would appear from the sec-

tion that the ash deposits on the
flanks of the Leg of Mutton (central)

Lake might have been deposited from
the eastern and western craters, but
the section does not show the high
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ridges north and south of the Leg of Mutton Lake, and the

other evidences detailed above, which can only be accounted

for by the third (central) crater shown in the reconstruction.

Woods gives much detail regarding the order of eruption,

but the writer could not discover any definite evidence on the

matter. There was a brief explosive phase prior to the

basalt flow, and that probably came from the western crater,

as did the lava. Possibly the order of activity was: — 1, an
explosive outburst from the Mount Gambier crater; 2, a brief

effusive phase at the same focus; 3, renewed explosive activity

at that crater ; 4, explosive eruption of Blue Lake crater ; 5,

explosive activity at Leg of Mutton crater. Still, there is

no positive evidence against the idea that phases 3, 4, and 5

were contemporaneous.

9. The Subsidences.

(a) Extent, Cause, and Time of Collapse.—As pointed

out in the introduction to these notes, only remnants of the

original cones now exist to mark the centres of volcanic

activity at Mount Gambier. The actual extent of the sub-

sidences is clearly shown in fig. 1 (general view), fig. 7 (plan),

and fig. 8 (section).

It is difficult to imagine the reason for such extensive

collapses. Woods suggests the draining away to the south-

ward of a great mass of lava that had formed an underground
reservoir, at comparatively shallow depths. He quotes evi-

dence in favour of this (p. 250), which I have not had the

opportunity of investigating.

To take the case of the Blue Lake subsidence, a huge
block of rock, 170 acres in extent, and comprising about
300-ft. thickness of level-bedded limestones, 20 to 50 ft. of

dense basalt, and possibly an average thickness of 350 ft. of

tuffs, has disappeared abruptly and precipitately downwards
into the earth.

The surrounding limestone country contains many
caverns and sink holes, such as those known as Umpherston's
"Caves," but none of these are at all comparable in size to

those of the lakes. This suggests a genetic relationship

between the underground spaces into which the collapse took
place and the volcanic activity itself. Both, in turn, may
be related to the line of crustal weakness which is suggested
by the linear arrangement both of the craters and of the
subsidences.

In other areas similar great crater depressions have been
formed by a violent final explosion, blowing away the whole
"roof" of the volcano. If that had been the case at Mount
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Gambier, one would expect to find evidence of same in an
arrangement of abundant scattered blocks of limestone, basalt,

and bedded tuffs around the depressions. Huge blocks of

basalt and limestone certainly occur, but these are occasional

only, and are situated in all cases in the proximity of one or

other of the three ancient craters. The idea of accounting

for the depression by explosion has not been previously put
forward, and is here mentioned only in order to be dismissed

for lack of evidence.

Woods believed that the subsidence was in part con-

temporaneous with the volcanic activity, but no evidence

could be found for this, and the writer, on general appear-
ances, prefers to agree with Professor Howchin that the sub-

sidence may have occurred "even after the volcano ceased to

eject material." It is, of course, possible that the collapses

were not in all cases abrupt and precipitate, but may have
occurred rather as a series of collapses, concentric to the

margins of the vents.

(b) The Blue Lake.—This is the most remarkable and
most fascinating of the subsided areas. Notwithstanding
the fact that much of the native vegetation that clothed its

precipitous sides has now disappeared (possibly since the

advent of the rabbit), its beauty still deserves the enthusi-

astic admiration given by its discoverer and by early inves-

tigators. This is particularly so on a bright day, when the
beautiful blue colour of the water is most marked.

The first person to venture on the lake was Governor Sir

R. G. McDonnell (Ref. No. 2, p. 247). When one ventures

in a boat on the lake for the first time, the unusual crystal

clearness and coldness of the water, the known great depth,

and a memory of its mode of origin, combined with the for-

bidding rampart of cliffs that everywhere surrounds the lake,,

quite justify the epithets of "weird," "uncanny," and "awe-
inspiring" to the imaginative mind.

The average depth of the water is 250 to 280 ft. ; the

height of the cliffs averages 250 ft. above the water. The
shape is an irregular oval, and the area is about 170 acres.

The water supply of Mount Gambier town is derived from
a well sunk alongside the margin of this lake, and is limited

only by the capacity of' the pumping plant. The high ridge

north-east of the Leg of Mutton Lake is utilized as a storage

reservoir, to provide the necessary "head."

If one followed the general terminology of physiographic

text-books, the Blue Lake would be termed a "caldera."

The typical caldera given by Professor W. M. Davis, in his

"Physical Geography" (pp. 212, 216), is quite similar to the
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Blue Lake depression. R. A. Daly <2°) has subsequently dis-

cussed the term "caldera," shown to what varied uses it has

been put by different writers, and prefers to apply the word
to explosion forms only. His term "volcanic sink" hardly

fits the case of Blue Lake, and it is probably best to refer.

to it in simple English as a "collapsed crater."

(c) The Leg of Mutton Lake.—This is a small, steep-

walled depression. The sides are covered with soil and clothed

with native and introduced trees, in striking contrast to the

bare rock walls of the Blue Lake. One of the nurseries of

the State Forestry Department nestles picturesquely at the

bottom, alongside the lake. Brown's section suggests that the

depth of this lake is about 70 ft., but it looks much shallower

than that. Woods called this the Centre Lake; it has since

received the present name from its shape. The depression is

deep enough to show both the limestone and the basaltic

layers, but they are apparently quite covered over with
volcanic material that has slumped down or been washed down
from above (see fig. B, pi. x.).

(cl) Valley Lake.—This name was applied by Woods to

both the present lake and the Crater Lake, which are con-

nected by a shallow channel when the water is high, and dis-

connected when the water is low. The Valley Lake, as may
be seen in fig. 6, is steep-walled, with good sections, on the

east and north. The extent and nature of the collapse is

comparable with that of the Blue Lake, and the water has
the appearance of great depth. There is no definite record

of the systematic sounding of any of the lakes except Blue
Lake. The western wall is almost non-existent, and the

southern wall is low and gently sloping. Down this southern
wall a road has been constructed for tourist purposes.

On the peninsula, separating Crater Lake from Valley
Lake, there are two or three funnel-shaped depressions, pos-

sibly due to small local subsidences. W'oods regarded them
as small craters.

The two irregular peninsula shapes that jut into this

depression, partly separating the Crater and Valley Lakes,
are probably due to the much greater amount of tuff that
was here concerned in the subsidence (see fig. 7).

(e) Crater Lake (also called Browne Lake).—Excepting
the Leg of Mutton Lake, this is the smallest, and apparently
the shallowest, of the group. Mr. E. F. Crouch, of the Old
Residents' Association, Mount Gambier, informs me that

when his parents came to Mount Gambier, in 1841, this lake

(20) Igneous Rocks and their Origin, R. A. Daly. New York,
1914 (pp. 144-6).
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was empty. If so, the lake must be very shallow, and the
year referred to must have followed a succession of droughts

in the main intake areas of the sub-artesian basin.

The subsidence here has been very great, but subsequent

land-slipping has partly obliterated the abruptness of the

slopes, except on the south, where the great buttress of Tower
Point rises, now the highest point of the Mount. On this

southern wall there is an excellent exposure of the stratified

tuffs overlying the limestone, and along the western wall, low

in the depression, there is an exposure of rop}7 lava pre-

viously described. The lumpy, land-slipped slopes, on the

north and west, are now clothed with dense bracken fern.

North-west of Crater Lake, a single peak called the

Sugarloaf, stands high above the rest of the wall. It is

interesting from the regularity of its structure, in the shaping

of which erosion has played but a small part. To the west, it-

slopes " steeply down to the Moorak depression, and to the

east its face is formed by the collapse of the crater area. On
the other two sides, crescent-shaped depressions of the crater

wall have occurred, leaving the Sugarloaf standing like a

four-sided pyramid (see fig. 1).

(f) The Moorak Depression.—The most western of the

subsided areas is small, but interesting. It is flat-bottomed

and not deep enough to contain water. It is noted in maps,
but has not been remarked by previous investigators. On
the north it is bounded by a long gently-sloping ridge, and
as one approaches the depression over this ridge, coming
from the town, the impression of its being the remnant of

a concentric outer wall of an older crater is quite distinct.

Other evidence does not support this idea, but this curious

depression well merits closer investigation.

The ridge which bounds this depression on the north-

west is partly cut through, giving an excellent exposure of

the ash-beds ; these beds closely follow the contour of the

ridge, and suggest that the subsidence existed prior to the

conclusion of the explosive activity. There is an old well

in the flat-bottomed depression, but this is now partly filled

in. Possibly this is the well referred to by the late Professor

Tate in his class lectures as having been sunk 40 ft. through
stratified ash.

The Moorak Station homestead stands on the bank of this

depression, which is therefore here referred to as the "Moorak
depression." It has been utilized as a rifle range, for which
purpose it is eminently suited, being sufficiently extensive,

quite level-floored, safe, secluded, and picturesque.

(g) The Punch-bowl.—This, symmetrical, funnel-shaped
depression is in the southern wall of the Mount, south of
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Valley Lake (see fig. 6). Woods regarded it as an adventitious

crater, but from his description it is clear that the walls were
not then as exposed and bare as they are now. The dip of

the stratified beds clearly continued uninterruptedly across

the area now occupied by the .depression.

The shape and size of this depression have been com-
pared to those of the greater explosion craters made on the
western front during the war. Possibly the Punch-bowl was
formed by an isolated explosion late in the period of activity,

without any subsequent ejection of material. It seems more
likely, however, that it is clue purely to a small subsidence
occurring a little apart from the main line of collapse (see

fig. B, pi. x.).

(h) The Water of the Lakes.—As already mentioned,
the water of the lakes is portion of that stored in the great
sub-artesian tertiary basin of the ancient Murray Gulf, and
the surface of the lakes slowly rises and falls, apparently in
harmony with the rise and fall of the general water-table of

the whole area. In some cases the rapid rise of the water
has caused some anxiety locally. For instance, from the
middle of the year 1909 the water continued to rise steadily

for two years, and in December, 1910, stood 9 ft. higher than
in June, 1909. Such increases in level can scarcely be appre-
ciated in the general appearance of the deep and steep-walled
lakes, such as the Blue Lake and the eastern portion of Valley
Lake ; but in the shallower portions of the Leg of Mutton
and Crater Lakes this variation in level causes considerable
alteration in their shape and appearance.

Fig. 9.

Graph showing the variations in level of the surface of
the Blue Lake for the years 1896-1921, as recorded in the
office of the State Hydraulic Engineer, and supplied by

the courtesy of that officer.

. During the past 25 years the limits in the variation of
water level have been only about 14 ft. Further back in
time, this variation may have been much greater. It has
been mentioned that there is a local record that about 1841
and subsequent years the Crater Lake was dry. Writing in
1862, Woods says of the Leg of Mutton Lake that "the water
at the bottom has only made its appearance, as I am told,
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within the last few years." These two lakes are to all

appearances much shallower than the other lakes.

The graph shown in fig. 9 has been carefully compared
with the corresponding rainfall records of the south-eastern

counties of South Australia. This rainfall is approximately
the same as that of the chief intake beds of the basin. There
is no close correspondence to be noted at first sight between
the average annual rainfall and the variation of water level,

but general relations are revealed by careful examination.
The two wet years of 1909-1910 were, for instance, followed by
a corresponding considerable rise in water level. The con-

sistently low water level of the years 1902-1910 corresponds

with the three dry years of 1902, 1904, and 1907. The
great drought of 1914 was closely followed by a distinct and
rapid lowering of the lake levels. The attempt to correlate

the rainfall and variation of lake levels is, however, far from
satisfying.

Apart from these major movements, as revealed in the
graph, the detailed weekly records of water level show
a minor annual movement that is of much interest. This

consists in a general rise of level in the summer (December-
January) months of the year, and a general lowering of level

in the winter (June-July) months. This is obviously not due
either to extra local consumption of water nor to increased

evaporation/21) since the rise in level corresponds with the

increase of both these factors. The area is one of winter

rains, and the obvious conclusion is that the summer rise is

due to the arrival along underground courses of a previous

winter increment of rain received in the main intake beds.

Whether it is the previous winter's rains (six months before),

or those of a season prior to that, cannot be discovered with-

out more detailed figures and further investigation. It seems
clear, however, that the rise or fall of the lake levels depends
on the amount of rainfall either six or eighteen months prior

to such rise, and argues either of those periods as the time
taken for the water to travel underground from the main
intake areas to Mount Gambier.

Further Note on the Correlation of the Rainfall with

the Variation in Level of the Lakes.—Since writing the fore-

going note, regarding the relationship between the rainfall

of the south-eastern counties of South Australia and the

variation in level of the Mount Gambier lakes, the rainfall

records of the County of Lowan (Vict.) have been obtained

(21) The average evaporation per annum at Mount Gambier
is 35 inches (vide Special Report on Lakes Leake and Edward,
Ann. Rep. Govt. Geologist, S. Austr., for 1917, p. 14).
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by the courtesy of the Commonwealth Meteorologist (Mr. H.
A. Hunt), and further efforts have been made to discover

the exact relationship that exists between the rainfall and
the variation in the lake levels. The rainfall records of

County Lowan (Vict.) are specially considered, because that

area has been shown (by A. S. Kenyon, loc. cit.J to be the

main gathering ground for the underground supplies of this

portion of the Murray Gulf sub-artesian basin.

It has been pointed out by the Government Geologist

(Mr. L. Keith Ward), in his Annual Report for 1915, that the

underground water in south-eastern South Australia, although

generally accepted as forming portion of the "Murray Gulf

sub-artesian basin," is really of a dual character: —
(a) Sub-artesian water which is under greater pressure

than that of the atmosphere, and which has

travelled for some distance through the porous

beds in which it is contained.

(b) Ground water derived from the downward percol-

ation of the rainfall, occupying the pores, joints,

etc., in the limestones, and being under atmos-

pheric pressure only.

Observations made by the writer confirm the belief that

the water underlying the Mount Gambier region mainly par-

takes of the nature of ground water, but is influenced by the

annual increment of water received under pressure from the

regions to the north and north-east.

For the purpose of discovering, if possible, the relation-

ship between the rainfall and the variation in lake levels,

consideration must be given to the following figures, which
cover the last 26 years :

—
A. The annual December levels of the Blue Lake,

measured from a datum line selected by the
Hydraulic Engineer's Department.

B. The annual rainfall of the south-eastern counties of

South Australia, as published in the Statistical

Register of that State.

C. The rainfall of County Lowan, in Victoria, as sup-

plied by the Commonwealth Meteorologist.

A. B. C.

Ft. In. In. In.

1895 ... 25 10 22-03 • 17-47

1896 ... 25 11 18-74 1527
1897 ... 24 H 1755 13-85

1898 ... 22 n 21-29 1803
1899 ... 21 n 1982 16-27
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AL. B. C.

. Ft. In. In. In.

1900 19 1'H 21-95 18-67

1901 19 2J 19-19 16-15

1902 17 Hi 16-47 12-65

1903 17 n 22-98 21-21

1904 . 17 i 18-09 17-50

1905 . 16 101 20-90 20-31

1906 17 10 23-66 26-03

1907 18 7 18-34 18-70

1908 18 6 19-28 18-31

1909 20 31°2 25-77 22-67

1910 27 3 25-08 24-31

1911 29 4 19-31 18-68

1912 28 8 18-50 19-82

1913 27 8 17-00 17-48

1914 24 1 11-48 9-76

1915 20 8 19-42 19-53

1916 20 1 24-14 23-08

1917 21 1 25-56 22-77

1918 22 1 16-87 16-66

1919 21 5 15-87 14-71

1920 21 10 19-91 21-03

The figures given in the foregoing lists have been graphed as

shown in fig. 10.

1920

Fig. 10.

Graph showing: A, the variations in level of the Blue
Lake (in feet) ; B, the annual rainfall of the south-
eastern counties of South Australia (in inches); C, the
annual rainfall of County Lowan, Victoria (in inches).

From 1895 to 1920, inclusive.

It will be seen that there is no regular relationship,
whatever, between the curve of the annual rainfall (which
supplies both the ground water and the sub-artesian water of

this area), and the curve of the annual variations in lake
level. There is, however, a close relationship between the
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rainfall curve of County Lowan (Vict.) and that of the south-

eastern counties of South Australia, the latter being through-

out somewhat higher than the former (see fig. 10).

The apparent lack of correlation between the rainfall

and the lake levels, as shown in the foregoing graph, was
very disappointing, since the general evidence of the close

relationship of these two factors is most clear. Attempts
were therefore made to devise a satisfactory way of recording

the rainfall so that its relation to the curve of the variation

of the lake levels might be graphically demonstrated. It

was realized that the most important point to be considered

was the fact that the influence of the rainfall on the great

reservoir of underground water in the South-East is a

cumulative one.

An examination of the figures shows that when the rain-

fall affecting this area is from about 18 to 20 in. per annum,
the level of water in the lakes remains practically stationary.

From this it may be deduced that the amount of water that

is added to the underground supply, from an annual rainfall

of 18 to 20 in., is just about equal to the loss of water from
this great underground reservoir per annum. This loss is

due to some small extent to evaporation, to a very minor
extent to wells and pumps, and to a considerable extent to

the outlets along the southern coastline, where it constantly

gushes forth in great quantities as, for instance, at the

Beachport Springs, Dingley Dell X^reek, Ewen Ponds, the

Piccaninnie Blue Lake, etc.

If we regard the underground reservoir of the south-

eastern district as a closed system, with an annual outflow

of a quantity which w7e may call "x," and if we further

accept *'x" as the average annual increment of water received

by this basin from an annual rainfall of 18 to 20 in., then we
are in a position to construct a new graph, taking into account
the cumulative effect of either a series of years wetter than the

average (which is 18 to 20 in. per annum), or a series of

years drier than the average.

Graphs of this nature are shown in fig. 11, and were
constructed as follows : —Selecting an arbitrary point to

represent the position for the year 1895 (curve B, fig. 11),

the amount by which the 1896 Lowan rainfall is less than
19 in. is plotted below the level selected for 1895. Similarly

the amount by which the 1897 rainfall is less than 19 in. is

plotted as a further downward movement below the level

shown for 1896, and so on, so that for each year the difference

between the actual rainfall and 19 in. is plotted cumulatively.
In fig. 11, the bottom line A represents the actual curve of

the variation in the water level at Blue Lake. The line B
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represents the curve drawn by the above method, showing the

cumulative effects of variation from the rainfall of 19 in., con-

sidering the County of Lowan (Vict.) only. The line C,

which has been arbitrarily placed above that of A and B, repre-

sents a similar curve to that of B, and is based on the rainfall

of the south-eastern counties of South Australia, but with

20J in. as the basis of calculation instead of 19 in.

1895 1900 1905 1910 1915 1920

Fig. 11.

Graphs showing the relationship between the variation

curve of the lake levels and the curve of the cumulative
effects of the annual rainfall above or below certain

selected bases. The vertical units represent 2 inches for

curves B, C, and D, and 1 foot for curve A.

It will be noted that the nature of the curves coincides in

a remarkable way and demonstrates the correctness of the

assumptions upon which the curves are based. Various other

curves have been drawn taking other annual rainfalls as

providing the equivalent to "x," and these curves are, in ali

cases, similar to those shown in fig. 11, but bearing a less

close coincidence with the curve A than the ones selected.

Mention has been previously made of the fact that the

lake levels, on the whole, show a distinct rise in December
as compared with June. Since this is an area of winter rains

it seems clear that a proportion, at any rate, of the water
of the Mount Gambier district comes from a distance, and
takes about six months to make its influence felt. Further
consideration of the curves in fig. 11 show that in some cases

the whole effect of a high or low rainfall is not shown even
within six months, but may continue to make itself felt for

a year or so afterwards.

It is interesting to note that with variations from an
annual rainfall measured in inches, of which only a portion

soaks into the ground, we have consequent variations in the

level of the underground water amounting almost to an
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equivalent number of feet. This is, of course, due to the fact

that the ground water is only filling crevices, pore spaces,

and occasional rifts and caverns in the limestone rocks. In

some cases, as in the dry year of 1902, or the wet year of

1906, the effect on the level of the lakes was not proportionate

to the rainfall. It is suggested that this is due to the varia-

tion in the amount of water that percolated into the ground,
dependent on the distribution of such rainfall throughout the

years mentioned. In 1902, for instance, the proportion of

water that soaked into the ground may have been relatively

greater than that of the wetter year of 1906.

In drawing the various curves it was found that those

based on the rainfall of County Lowan bear the closest

resemblance to that of the variation in the Mount Gambier
lake levels. It seems fair to accept this as corroborative

evidence of the opinion that a considerable portion of the

underground water conies from the Lowan area. There must,
however, be a fair percentage of percolation into these lime-

stone beds from the general rainfall of the Mount Gambier
district, so that the variation in lake levels is dependent on
both factors. The curve D (fig. 11) is drawn to express this,

being: based on the mean of the two sets of annual rainfall

figures given above.

From the evidence given in these graphs one would be

fairly safe in prophesying the movement of the water level

in the lakes, year by year. According as the year's rainfall,

up to say October or November, varies from the average of

18 to 20 in., there would be an appreciable rise or fall in the

December level, from that of the previous December, by an
amount that could be calculated (approximately) from the

graphs given in fig. 11.

10. Scenic and Economic Aspects.

Though the geological features of the Mount Gambier
volcanoes are on so small a scale, they have had a very great

influence from the economic point of view.

The fertile soils of the ash deposits, together with the

visible unlimited water supply of the lakes, led to early settle-

ment in the district, and to the rise there of a well-built and
prosperous town, that has become the chief centre of the

south-eastern districts of South Australia.

The history of the volcanic area having been so unusual
and varied, as herein imperfectly described, the resulting

scenery is equally notable for its variety, beauty, and un-

expectedness. For this reason the town has become noted as

a tourist resort. Practically the whole area of the Mount
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itself is reserved for public purposes—Botanic, Forest, or

Public Park—and much has been done to add to the beauty
by planting and improvement, without destruction of the
unique natural features.

The well-built nature of the town is largely due to the
abundant supplies of good building stones (limestones and
dolomites). The basalt is used for road making (22J and the
ash forms excellent footpaths. The water supply is drawn
from the Blue Lake. But for the existence of the volcano,

the area would doubtless consist to-day of a broad limestone
plain, sparsely settled, and economically unimportant.

11. Summary.

1. The chief features of the previous literature of the
Mount Gambier area have been noted, and the main items of

its history described.

2. The distribution of the volcanic ash has been mapped
and a contour plan of the Mount prepared.

3. General conclusions regarding the course of the later

geological happenings have been arrived at, after a full dis-

cussion of the available evidence, as follows :

—

4. Towards the end of the Newer Basalt period, at a

time little antedating the arrival of man, volcanic outbursts

occurred, subaerially, on the limestone plains of south-eastern

South Australia, associated with the very extensive outbursts

of Western and Central Victoria.

5. A minor explosive phase was followed by the extru-

sion of a small lava flow. The main crater continued its

explosive activity and two other craters opened through the

lava flow along a line of crust al weakness. These eruptions

continued for perhaps two or three months, and then ceased,

having built up three cones to an average height of 650 ft.,

and covered 25 square miles with ash deposits.

6. Subsequently extensive collapse took place along the

line of volcanic activity, and practically the whole of the three

cinder cones caved in, forming great depressions, in the

deepest of which the waters of the sub-artesian basin formed
lakes.

7. The origin of the water of the lakes is discussed, and
also the variation in the surface level, and suggestions are

put forward regarding the rate cf movement of the waters

in this important sub-artesian basin. The close correlation

between the annual rainfall and the variation in level of the

underground water supply has been graphically demonstrated.

(22) This is brought from Mount Scliank ; the basalt at Mount
Grambier is quite inaccessible.
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8. The special features of the up-building and subsidence

of the Mount have been discussed in detail, and, finally, the

economic value of each important feature has been described.

DESCRIPTION OF PLATE X.

Fig. A. Portion of the Blue Lake, looking eastward. The
cliff on the far side shows clearly the level-bedded marine lime-

stones (1), and the stratified volcanic material (2), while portion

of the basalt flow separating these two series has been emphasized

by a broken line to show it more clearly. A thicker development
of the basalt may be seen on the left, just beyond the pumping
station.

Fig. B. View of portion of Mount Gambier, showing the

Leg of Mutton Lake in the foreground, Tower Point beyond on
the right, with the Punch-bowl in the upper left-hand portion of

the picture. The tree-clothed ridge in the centre of the picture

separates the Leg of Mutton Lake from the Valley Lake, but the
latter is not visible; portion of Crater Lake may be seen at the

foot of the buttress that runs down from the Centenary Tower.

(Photographs kindly lent by the Director, S.A. Tourist Bureau.)
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I. Introduction.

In May, 1904, the writer spent a fortnight on the Stuart

Creek Cattle Station, in the Lake Eyre district. Attention
was given to the occurrence of worked stones, which are

usually to be found in any part of South Australia on virgin

soils and in sand-drifts. In the sandhill country of Central
Australia, which is mostly lowland, these Aboriginal remains
are of relatively small size and carry the appearance of

freshness, as though only recently made. On higher ground,,

in the tableland country, and amongst the "gibbers," a

different type of implements is met with. These latter are

commonly of larger size than those found in the sandy country,

are roughly chipped, and carry the same characteristic colour-

ing which is common to the loose stones of the uplands. A
fair number of this class of implements was obtained on the

Stuart Creek ''run," some of which were given to a scientific

friend who was on his way to England, and the remainder
was presented to the Adelaide Museum, where they are

on view.
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In July, 1921, the writer, while on an expedition into

Central Australia, had a further opportunity of pursuing
these investigations. Limitations as to time and rapidity of

travelling prevented extended observations of this kind, so that

the locality tested for the purpose was mainly that in the

vicinity of the Macumba Head Station, situated about 34

miles to the northward of Oodnadatta.
Here, as at Stuart Creek, the gibber slopes of the table-

land yielded examples of the large, roughly-chipped, and
ferruginously-coated implements. Some of the smaller worked
implements were found mixed with the larger, but whilst the
former are found generally distributed over the country,

irrespective of the nature of the ground, the heavier

implements appear to be restricted to the gibber or upland
regions.

The country south of the MacDonnell Ranges is strongly

differentiated by two well-marked physiographical features.

The lowlands and wide river valleys are covered by rolling

hills of sand, temporarily fixed by growing vegetation, or in

a condition of drift. At a higher level, not usually exceeding

100 ft. above the normal level, are flat-topped hills that go
under the name of the "tableland." These flat-topped hills

represent an ancient land surface, which, by differential

denudation has been dissected, and the remnants of the same
are left at a higher level than the intermediate ground. The
larger fragments of the tableland have the features of a

"mesa," from which extend spurs and buttes with abrupt sides

and terminals, like gigantic tips front smelting works.

These peculiar and picturesque features can be explained
from the fact that the older land surface, represented by the
tableland, consists of a capping of hard rock, underlying
which is a softer layer of rock, whitish in colour, and of an
argillaceous kind. The hard capping of these flat-topped hills

is sometimes a true sandstone, but, more commonly, the
Original fragmental. material, whether of sand, fine gravel,

or clay, has become consolidated by the infiltration of colloid

silica. The silica has penetrated the interstices of the sand-
stone, converting the mass into a chalcedonized rock, which,
in the case of the more finely-textured varieties, possesses r

more or less, a conchoidal fracture and vitreous lustre. The
origin of this extensive silicification of the surface rocks in

the interior of Australia can be explained from the peculiar

climatic conditions of the country (see Howchin's Geology of

South Australia, p. 450). Similar effects are also produced
in arid regions in other parts of the world.

The great heat of the summer months and the extremes
of temperature which may occur in Central Australia at any
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time of the year/ 1
) cause this highly siliceous rock to split

under the stress of rapid contraction. This effect is strongly
marked along the exposed edges of the table-topped hills,

developing a vertical face of fractured rock at the top of the
cliff, which may be from 6 ft. to 12 ft. in thickness. The
fragments split off from the parent rock, in this way, follow
the gravitational slope and slowly make their way to the
bottom of the scarp. The distance separating these residual

portions of the tableland may amount to a mile, or many
miles, but the broken fragments of the hard capping, that
once overspread the country, are left behind in the intervening
spaces. This is one of the most characteristic features of

Central Australia, The hard vertical faces of the escarpments
have received the name of the Desert Sandstone, and the
scattered stones derived from its waste, and which cover

thousands of square miles of territory, are the so-called

"gibbers."

It is seldom that such large stones, possessing a fairly

good conchoidal fracture, are available for making stone

implements as is the case in the Desert Sandstone country.

Not only is the sandstone chaleedonized but the argillaceous

beds have, in some cases, been changed to a porcellanite,

which has been much used by the natives in making the

cutting-stone which is invariably attached to their womerah.
Implements made from this class of stone are always of small

size, while the chaleedonized sandstone lends itself to the
manufacture of larger implements.

II. Authenticity of the Stone Implements.

The question may be raised as to whether the chipping,

in the case of the implements now under description, has been
caused by natural processes rather than by human workman-
ship. There are no circumstances in the case that would
suggest a natural origin. None, for example, such as might
have been derived from subsoil pressure and differential move-
ments or creep, as observed by Mr. S. H. Warren, in a section

of the Bullhead flint-bed [xxvin./2) p. 238]. In the tableland

country there has been, practically, neither local strain or

transport. The Desert Sandstone capping is generally under-

lain by a soft argillaceous bed that easily yields to the weather.

(i) During a recent expedition into Central Australia under-
taken by Professor Sir Edgeworth David and myself, the diurnal
temperature, in July, on one occasion had an extreme range of
50° F. in the course of twenty-four hours ; the day temperature,
in the shade, reached 86° F., and the minimum, at night, 5 ft.

from the ground, was 36° F.

(2) Numerals in small caps, refer to the Bibliographical Refer-
ences at the end of the paper.
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As the latter wastes the harder stones on top are gradually-

let down to a lower level. Even in the case of the scarps,

flanking the "table-tops," the slope is gradual and could give
no gravitational impact that might cause a vibration equal to

a cause of fracture. Again, the Desert Sandstone is coarser

in the grain than the chalk-flints and does not so readily

fracture by compression. In a field of gibbers one stone does

not press against another, nor are they heaped together, but
evenly strewn over the surface where they were left by the
slow removal of the more friable bed on which, they rested.

The shapes exhibited by these gibber stones have arisen

from various causes. The process of silicification has often

been partial in its operations, causing peculiarities of shape
and differential weathering. Sola.r influences and rapid
changes of temperature tend to the breaking up of the siliceous

rocks. This may occur under two forms. On a larger scale

the rocks are split, in situ, in a way that simulates jointing;

and, in a minor way, circular depressions sometimes occur on
a smooth faoe of rock, as though sun-flaked, and has probably
been so caused. In the case of the stone implements collected

from the gibber country, there are sufficient evidences of

design in their workmanship to prevent any mistake being
made between the sun-flaked and the man-flaked. In the
former case the features are those of circular or oval

depressions that occur on the face of the stone, either oddly
or without any definite order, while in the worked implements,
even where a naturally-shaped stone is used, there is evidence

of selection in the general shape of the stone and intention in.

the chipping. Except in the case of oval-shaped implements,
there is a thick edge, or butt, at one end, which is unchipped,
suiting the tool to the hand, while the lateral edges are

trimmed in such a way as never occurs with sun-flaking. This

is seen in the number of chippings (amounting to scores in

some examples) that have a uniform size and lineal direction,

along the edge, and, at times, are supplemented by a few
chippings on the under-side of the edge where it was needed
to secure a straight cutting edge.

III. Description of the Tableland Implements.

(a) GENERAL FEATURES.

1. The implements that have been secured under the
circumstances already explained, can be separated into two>

divisions:— (1) Those that have been struck off as a fragment
from a larger mass, or core, and show conchoidal fracture with
a bulb of percussion. Examples belonging to this division are r

usually, smaller and better finished than those mentioned in

the following section. (2) Implements that have been



210

developed from a "gibber" stone in its natural condition.

These have evidently been selected on account of their size

and shape being adaptable, after modification by chipping,
for certain useful purposes. It is not always an easy matter
to assign some particular form to its proper place in this

classification, on account of the influence of solar heat in
effecting fractures in fine-grained siliceous rocks. Sun-flaked
rocks sometimes show a curved and smooth face on the plane
of fracture, which simulates conchoidal fracture, but is

destitute of a percussion bulb. When a face of this kind
occurs, it must be doubtful as to whether the flaking has been
done by the workman, or whether the latter has availed

himself of a fragment which had already been severed from
the parent rock by solar action. The element of doubt, as to

the origin of the fragment, has no bearing on the evidence of

human workmanship in the subsequent treatment of the stone,

which, in many cases, is beyond doubt.

2. Whether a conchoidal bulb be shown or not, there
is, almost invariably, a flat face on the one side (which is the
ventral or under-side), and a, more or less, raised surface on
the other (which is the dorsal or upper-side). In certain

prehistoric stone implements of Neolithic Age, as well as in

the case of the stone implements of the existing tribes of

Aborigines in Australia, this flat under-side forms a part

jbf the manipulation and is conchoidal in character. In the

tableland implements, it seems probable that some owe their

flat under-sides to natural causes, either by jointing or some
other form of natural fracture.

3. The chipping is, for the most part, developed on the

convex or upper-side of the implement, and sometimes com-
pletely surrounds the specimen. If the curvature of the edge

requires that, for the making of a straight cutting edge, the

chipping should, in places, be developed on the flat, or under-

side, it is chipped on that side also. This is not peculiar to

the type now under description, but examples of this kind

occur in the stone implements of all ages—it is an evidence

of design.

4. The tableland examples are frequently of a size that

is much in excess of the usual type of implements found
in other parts of Australia.

5. Pointed implements are particularly common. The
point is sometimes developed as a prominence between two
concave scrapers and was no doubt intended for use, as well

as the scrapers with which it is associated in the same
implement. It is sometimes improved by a deep notch on

pne side, as in fig. 1, pi. xv., and pi, xvi., and is sometimes

claw-shaped, as in fig. 1, pi. xii. The association of "beaks"
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and concave scrapers is the chief characteristic of the most
ancient types of implements, whether eolithic, palaeolithic,,

pygmian, or Tasmanian. The same occurs in the case of the

Australian artefacts, but these are usually of smaller make
than the tableland examples.

6. Hand choppers of large size also occur. Some of these

have a heavy butt end and, at the other, are worked to a
point, like the French form known as a coup-de-poing, but
instead of being worked to be biconvex in transverse section,

as in the case of the latter, they have a flat ventral face and
are roughly worked on the dorsal side (see example described,

No. 15, and figured, pi. xx.). In other examples the

implement takes a reversed form, so that the pointed portion

becomes the hand end, and the opposite, or broad end, is

chipped to a cutting edge (pi. xix.).

7. The examples answering to the tableland type are,

almost invariably, highly coloured of an ochreous or

ferruginous hue, varying as reddish, yellowish-brown, or

dark- brown, sometimes almost black, agreeing in all respects

with the colour that is characteristic of the gibbers among
which they are found. This colour is, indeed, characteristic

of stony deserts in all parts of the world, and arises from the

presence of iron in the soil and wTaters of a country existing

under arid conditions.

8. All the implements of 'the gibber type carry more or

less of a glazed surface. This glaze is frequently as fully

developed on the chipped surfaces as it is on the unchipped
portions. The same feature is commonly seen on genuine
prehistoric stone implements in all countries, and is taken as

an evidence of age and genuineness. It is as evident to the
touch, in an oily and greasy feel, as it is to the eye as a glaze.

This feature, often associated with a weathered surface in

flints,. is known as patina from the resemblance that it bears

to the glaze of pottery, or its likeness to an oxidized coating

seen on metals as the result of weathering.

9. While the chipping is very clearly defined in the
examples under description, some of them possess a blunted
edge which can be best explained from the wear they have
suffered by use.

(b) DESCRIPTION OF INDIVIDUAL EXAMPLES.

1. A claw-shaped Instrument . Size, 5^ in. x 4^ in. The
under-side is roughly shaped to a flattish face by a number
of secondary chippings that do not show conchoidal fracture.

It is ridged on both faces and has a roughly-triangular outline.

The trimming has been cleverly executed (on a not very
workable stone) so as to produce two sharp edges and a curved
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.""beak" at the apex. The base is thick and unworked. It is

deeply stained to a dark-brown colour. The included sand-
grains are glistening with a feebly developed glaze. Loc,
Stuart Creek (pi. xii., fig. 1). [For claw-shaped examples
from the Red Crag, see ix., figs. 35, 36.]

2. An Implement with the shape of an irregular isosceles

triangle. Size, 4§ in. x 3 in. Material, a fine-grained sand-
stone. Under-side exhibits conchoidal fracture in one large

curve. Upper-side has been formed by striking off two
conchoidal flakes, leaving a dorsal ridge which is non-
symmetrical. Secondary chippings on two edges, directed to

a point, the termination of which is broken off. Basal portion
thick and unworked. Colour, dark brown; patina, strong.

Loc., Stuart Creek (pi. xviii.).

3. A pointed (beaked) Implement with nearly parallel

sides. Size, 3§ in. x 2^ in. A very fine-grained siliceous sand-
stone, brecciated. Under-side formed by a convex conchoidal

fracture. Upper-side, chipped to an irregular cutting edge
all around, terminating at apex in a distinct "beak." The
ridge on the upper-side is sunken and cavernous through
defective silicification. Colour, lightish-brown on under-side,

darker on upper, and especially dark on the chipped edge.

Patina well developed. Loc, Stuart Creek (pi. xiv., fig. 1).

4. Lozenge-shaped Implement. Size, 5 in. x 4 in. In
composition, a typical example of Desert Sandstone, possess-

ing a good conchoidal fracture. Under-side is formed in one
smooth surface with large percussion bulb. Upper-side is

ridged inequilaterally, and a less defined ridge is seen towards
the right-hand edge. On the left a portion of the original

surface of the stone is preserved. The base is short and thick.

Except at the base, very fine secondary chippings occur around
the edge. At the apex—opposed to the base—a very pro-

minent point, or beak, is formed, by the creation of a notch

ion one side. Colour, faintly reddish, darkest on the natural

surface. Glaze, slight. Loc, Macumba (pi. xvi.).

5. Roughly-triangular and poinded, Implement of a

distinctly rostro-carinate type. Size, 3^ in. x 2 in. Stone,

fine-grained (porcellanite). Thick. Under-side smooth, show-
ing conchoidal fracture. Near the centre of the under-side

is an oval depression, left by a flake that has been removed
by solation. Upper-side is shaped by primary (coarse) and
secondary (fine) chippings. Apex, pointed at termination of

dorsal ridge. Basal end, thick. Reddish-brown in colour,

lighter at the chipped edges. Glaze, moderate. Loc, Stuart

Creek (pi. xii., figs. 3 and 3aJ. [Compare this implement with

the following: ix., figs. 1-7; xi., pis. 23-27.]
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6. A roughly-made Implement, quadrate in outline, with

a strong "beak" at one angle. Size, 4 in. x 3 in. Under-side
flat with vesicular-like depressions on what appears a natural

plane of fracture. Upper-face flatfish and irregularly flaked.

Secondary chipping on two-thirds of the circumference, ending
on one side in a strong protuberance or 'beak." Colour, a

very dark brown—darkest on the worked edge. Patina well

developed, more particularly so on the chipped edge. Loc,
Stuart Creek (not figured). [Compare ix., figs. 27-30.]

7. Naturally fractured Stone utilized for making Hollow
Scraper*. Size, 3ij in. x 3 in. Roughly quadrilateral in out-

line. Fiat underneath; irregular on upper-surface. Hollow
scraper ending in stumpy beak on left edge and a shallow

double scraper on the right. Basal edge thick and unworked.
Reddish stain; edges, where worked, are of a lighter colour.

Glaze, slight. Loc, Macumba (not figured).

8. Cutting Tool and Holloiv Scraper. Size, 3 in. x 2| in.

A fine-grained siliceous rock (near porcellanite). Under-side
curved and smooth but gives no evidence of "bulb.'" The
fragment has probably been flaked off a larger mass by sun-

heat. Upper-surface irregularly chipped, showing ridges

bifurcating from the basal edge. Secondary chippings follow

the edge in an almost complete circle, and a strongly developed
hollow scraper is formed on the right edge. Colour, reddish-

brown, rather lighter on the edges. Patina well developed.

Loc, Stuart Creek. This implement gives evidence of much
wear, in which the divisional lines between the respective chips

are almostwiped out. It has the appearance of age, and may
have been worn by drifting sand (pi. xii., fig. 2). Resembles
a common eolithic type.

9. Knife and Hollow Scrajjer. Size, 3| in. x 2h in.

Constructed from a fine-grained, siliceous sandstone. Under-
side smooth by conchoidal fracture but without a clearly-

defined bulb. Upper, or convex, side chipped to a fairly

uniform outline. The right-hand edge is very finely chipped
to a straight cutting edge, and the left-hand edge is similarly

chipped, forming a concavo-convex, crescentic cutting edge.

To the right of the point, or beak, a hollow scraper has been
formed by a deep notch. Colour, slightly reddish. Glaze, dull.

Loc, Stuart Creek (pi. xv., fig. 1).

10. Implement nearly circular in outline with prominent
point, or beak. Diameter, 2\ in. On the under-side there is

a very distinct bulb of percussion with conchoidal curviture.

The upper-side has been formed by seven well-defined and
symmetrical flakings, each of which has been struck off by a

single stroke. One of these occupies the crown, and this apical

fracture forms the centre around which the six other flakes
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were removed, and which were of about equal size. The entire
circumference is very finely worked, but the chief feature is

the very cleverly manipulated point which may have been used
as a borer. It is of a uniform reddish colour, with a feeble

glaze. Loc, Macumba (pi. xiii., fig. 1). [Compare ix., fig. 43.]

11. Ovately formed Scraper. Size, 3j in. x 2J in. Under-
side approximately flat with doubtful percussion bulb. Upper-
side shows the natural surface of stone, in a marginal band
half around the specimen, and the crown has been reduced by
flaking. Secondary chipping has been done all along the
edge, which is somewhat serrated, forming an oval tool that
was probably used as a scraper. Colour, reddish-brown, some-
what lighter on the chipped edge. Glaze, somewhat feeble.

Loc, Stuart Creek (pi. xiv., fig. 2).

12. Adze, with cutting edge two inches.in width, forming
the widest part of the implement, which is three inches in

length. The material is very fine in the grain and is of the
porcellanite type. The under-side is fractured along two-

planes that are opposed to each other at an angle of about 10°.

The implement is thickest at the basal extremity, gradually
thinning towards the cutting edge. The upper-surface has-

been worked to produce this latter effect. The cutting edge is

rather roughly chipped and gives evidence of wear by use.

Colour, dark red. Patina well developed. Loc, Stuart

Creek (not figured).

13. Hand Chopper. A large flat subtriangular stone,,

measuring 6 in. x 5i>
:
in. Appears to have been a thinnish and

flattish gibber that had been fractured from the parent rock

by natural causes. It is fine-grained and very siliceous. Upper
and under-faces show no attempt having been made at

trimming. It has been worked on one edge only, showing a,

cutting face 4| in. in length, and gives evidence of much wear.

Dark red on under-side, rather lighter on the upper; chipped
edge almost free of colour, but is more glazed than the rest

of the tool. It is a most uncouth and rude implement that

was probably used as a hand-chopper, as the thick part of the

implement is on the side opposed to the cutting edge and has

been rounded off to suit the hand, while the opposite end has

been worked to an obtuse point. Loc, Macumba (pi. xvii.).

14. A fine example of a Hand Chopper. Size, 6h in. x

4J in. The stone is a typical example of Desert Sandstone
and has been a "gibber," which was evidently selected on
account of its suitable shape. The implement is roughly

triangular, and both upper- and lower-surfaces are in their

,native form and are almost parallel to each other. The
cutting edge has been developed in a curved outline on the
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base of the triangle, while, at the opposite extremity, there

is a strong knob-like finish which was improved upon by the

workman chipping it to a shape most convenient for gripping

by the hand. The main secondary chipping, to bring up a

cutting edge, has been done on the upper-surface, but there has

also been complementary chipping done on the lower-surface,

and as the chips struck off, in this way, were unusually large,

the cutting edge has a wavy outline with a span of about an
inch in each curve. The natural face of the above is a bright

red, the chipped edge is rather lighter in colour, especially so

on the under-side. It was evidently intended to do heavy-

work in cutting or splitting. The glaze, on the natural surfaces

is greater than that seen on the worked portions. Loc,
Macumba (pi. xix.). Dr. Home has figured an example almost

identical with this implement [see v., fig. 31].

15. Thick-backed, roughly-triangular, single-edged, and
pointed Implement. -Size, 5f in. x 3f in. The stone is a

typical example of Desert Sandstone. Under-side is flat,

having been formed by striking off a single flake but without
conchoidal curves. Upper-surface shaped by coarse flaking,

with an inequilateral ridge and worked to a cutting edge on
one side. The point is also trimmed. Butt end, thick, and
formed by the natural surface of the stone. Colour, bright

red on the under-side, but the flaked upper-surface and
worked edge are almost free' from ferruginous colouration.

Glaze, very slight. Loc, Macumba (pi. xx.).

16. Chopper or "Tomahawk." Size, 4 in. x 2f in.

Constructed from a very fine-grained form of Desert Sandstone,
and is very siliceous. The stone, for the most part of its

•surface, shows numerous weathered cavities (resembling

vesicular structure), which is. no doubt, the result of imperfect
diffusion of the cementing agent under the process of silicifi-

cation. The implement is biconvex in transverse section, and
without distinction as to sides. The butt end is at right-

angles to the longitudinal section and is flat. The opposite

end is worked to a smooth, biconvex, crescentic edge, which
is continued on one side of the implement to the butt ; and,
on the other, is roughly worked, so as to give a uniform out-

line to the implement, but was not intended for cutting. The
colour is a dark-reddish-brown, with strongly developed
patina. Loc, Stuart Creek (pi. xxi.). This is, perhaps, the
most interesting specimen in the collection, and, from
appearances, may be the oldest. It bears a striking

resemblance, in general form, to the ''tomahawks" used by
the Aborigines of Australia at the time of European settle-

ment, but whilst the latter were almost invariably made from
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igneous dyke rocks/3
) the present specimen is made from a

siliceous sandstone. The Aboriginal "tomahawk" was ground
and polished at the edge, and, sometimes, up to the middle
of the implement. The Stuart Creek specimen, now under
description, was carefully chipped to a cutting edge, but the
edge has been rendered so smooth that it seems probable that
some amount of grinding of the edge has been done to improve
its cutting qualities. It must be either that, or age and
weathering have reduced the prominences which marked the
outlines of the individual chips struck off in its manufacture.
It is certainly a unique specimen of its kind.

IV. Origin of the Implements.

(a) POSSIBLE THEORIES.

As the stone implements which occur in the tableland
country of Central Australia differ, in many respects, from
those commonly found elsewhere in Australia, the question
naturally arises as to their age and origin. That they have
a very considerable antiquity is manifest from their condition
by weathering, the presence of a natural glaze seen 'om most
of the specimens as a consequence of age, and also from the
ochreous "skin" by which they are commonly coated. There
are several possible explanations as to their origin.

1. They may be only local variations of the artefacts

produced by the existing native tribes of the country, but
possessing a considerable prehistoric antiquity.

2. They may be the earlier and cruder attempts at the
making of stone implements which the existing Aboriginal
people passed through before attaining the greater skill shown
in later stages of their history.

3. They may be the remains of an earlier race of people,

as the Tasmanians, for example, which may have occupied the
ground in the far past as the true Aboriginal race, but were
displaced, or exterminated, on the mainland, by the present

natives of Australia, who exhibit greater virility and a more
aggressive spirit than the Tasmanians possessed.

Something can be said in favour of the first of these

suggested possible origins of the tableland implements. Habit
in the Aborigine is, to a large extent, regulated by surround-

ing conditions, as happens also with the more civilized races.

(3) In the Adelaide Museum there are a number of implements

labelled "wedges" that are hatchet-shaped, resembling, but of

thicker make than the common "tomahawks." They are made
from a greyish-coloured quartzite, are symmetrically shaped,
ground to a smooth surface throughout, and the majority have a
transverse groove for hafting. All these implements were received
from the Eiver Darling country, mostly from Albemarle. The speci-
men, now described (No. 16), is quite distinct from these.
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We may judge that the size of his tool would largely depend
on the size of the raw material available for its manufacture;
and, also, on the facility with which it could be manipulated.
Moreover, where a suitable stone for trimming occurs in

unlimited quantities and distributed over wide areas, the

Aboriginal craftsman may have been prodigal of his workman-
ship, and his decision as to whether he should keep the freshly

made implement for future use, or leave it behind when done
with, would depend on the circumstances of the moment.

There are difficulties, however, in assuming that these

large and uncouth implements were made by the natives now
in possession of the country. These particular implements
are not found outside the gibber, or tableland, country,^ and
they belong to particular types, which, so far as I am aware,

have not been manufactured by the Aborigines of Australia

within modern times.

(b) AN HYPOTHESIS CONCERNING THE TASMANIANS.

The possibilities of these implements having been made
by an earlier race than the existing Australian natives opens
up an interesting enquiry If such an earlier autochthonous
people existed in Australia, it is natural to suppose that the
Tasmanians were that people.

It would be beyond the bounds of our subject to review
the many and conflicting theories that have been advanced
as to the racial relationships of the Tasmanians and how they
came to be in possession of Tasmania. That they reached
Tasmania by sea seems improbable from physiographical and
other reasons. With the exception of its northern coasts,

Tasmania is faced by ocean deeps so profound that it is

unlikely, during the human period, that there has been much
more land above sea level, within a thousand miles of the
island, than exists to-day. Moreover, the Tasmanian natives

had not the skill to construct anything in the shape of a boat
jniore than a very crude and temporary raft. Most writers

believe that the Tasmanians reached their island home by way
of the mainland of Australia. [See I., p. 49; in., p. 955;
iV., p. 265; vi., p. 730; vn., p. 72; xn., (a) p. 30; xiv., pp.
232, 233; xxiv., pp. 85, 86. Baldwin Spencer, Federal Hand-
book, British Assoc, Melb., 1914, p. 34. Sir William Turner,
Trans. Eoy. Soc. Edinburgh, xlvi., part 2, pp. 393, 394.]

(4) This limitation in the distribution of the specimens may
be explained, in part, from the fact that the lower ground is

occupied by the river plains that have been built up by flood

waters dating from a remote period. These sediments (which
often take the form of drifting sand) have covered and obscured
much of the ancient floor of the country.
H
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Where successive waves of migration occur the inferior

races are driven by the invaders, either up into mountain
recesses or to the extremities of the land. The latter fate may
have happened to the first occupiers of the Australian soil,

while the geological incident of the submergence of the land,
at the strait, and the conversion of the Tasmanian peninsula
into an island, gave the remnants of this people the chance
of survival. The absence of any evidences that the dingo
found its way to Tasmania, leads to the inference that the
separation of Tasmania from the mainland occurred at a date
prior to the arrival of this animal on the southern coasts of

Victoria.

It is generally admitted that the Tasmanian natives

represented one of the most primitive and generalized types

of mankind. Their low development, as evidenced in the
manufacture of their weapons and tools, indicates an isolation

that must date back to a high antiquity. If they had a

Negrito-Papuan-Melanesian origin, as appears likely from
their racial characteristics/5

) they must have migrated from
their ancestral home before the introduction of the bow and
arrow among these peoples, as it seems very improbable that
a people who once possessed this useful weapon could ever

lose all knowledge of such a simple and effective contrivance.

In the event of the Tasmanian natives having reached
their island home by way of Australia they must have left

some evidences of their occupation of the mainland, if not in

other ways, at least by their stone implements, which are

practically imperishable. The question that arises is : Can
there be a possible connection between these unique imple-

ments of the central tableland of Australia and the Tasmanian
people? In pursuing this enquiry, the only basis for com-
parison that we possess is in relation to their respective

artefacts in stone, the methods adopted in their manufacture,
the range of differentiation in their types, and the consequent

stage of culture indicated by the same.

(c) TASMANIAN STONE IMPLEMENTS.

The class of stone mainly utilized by the late Tasmanians,
in the manufacture of their implements, was obtained,

principally, from the shales of the Permo-carboniferous coal

measures, that had been indurated and more or less meta-
morphosed into a cherty rock by the intrusive igneous dykes

(5) Mr. Churchward holds the view that the Pygmies of
Central Africa are the nearest living representatives of Primitive
Man. He says, "It was in Africa that the little Pigmy was first

evolved from the Pithecanthropus erectus, or an anthropoid ape"
[I., p. 12], He also regards the "extinct Tasmanians as highly-
developed Pygmies" [Joe. cit., p. 19].
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that are common in the country. Less frequently, quartzite,

and a jasper-like rock, formed by the decomposition of diabase,

were utilized for implement-making. Although possessing an
unlimited supply of such basic igneous rocks which, on the
mainland, supplied the Australian natives with the raw
material for the making of their polished tomahawks, the
Tasmanians never got so far as to use this common stone of

their own country for such a purpose. They had only a

limited range, as to types, in the making of their implements,
the shape appears to have been indifferent, the object aimed
at was a cutting or scraping edge.

Dr. F. Noetling, in an important paper [xn., (a) p. 1,

(h) p. 14] on the Tasmanians, divides their implements into

two classes, as follow:
— "There is a large group of imple-

ments which leaves no doubt that it was the intention, the
will pf their makers, to produce a certain, well-defined form.
These implements bearing evidence of the intention or will

to produce a certain shape may be conveniently termed

:

Morpholithes. The other large group represents all those

numerous, shapeless implements, which bear no evidence of

the maker's will or intention to produce a definite shape. This

group of implements may fitly be termed: Amorpholithes"
[xii., (a) p. 1]. It is to this latter class that Dr. Noetling
refers most of the Tasmanian implements. He says, "If
we examine any larger collection of implements made by the
Tasmanian Aborigines, the most striking feature we notice is

a bewildering mass of forms, none of which are exactly alike,

and the total absence of any definite intentional or conventional

shape. We may examine them over and over again; there is

a sort of general likeness, a family likeness, so to speak, but
each specimen constitutes an individuality of its own, different

from all the others. This absolute want of any intentional

shape at once fixes their position in the scale of evolution, and
they must be considered as belonging to the first and lowest

group of stone implements, viz., the Amorpholithes."
[xii., (a) p. 7.]

The testimony as to whether the Tasmanians, in any
case, ground the edges of their cutting tools, is conflicting.

Brough Smyth says, definitely, "I can state with certainty

that not one has been ground, and that no attempt has been
made, in any case, to give an edge by grinding." [xxiii.,

p. 403.]

Prof. E. B. Tylor quotes Dr. J. Barnard Davis with
reference to Tasmanian works of art in his possession as

follows.
—'Among a few exceedingly rude stone-drippings or

implements made from a dark-coloured chert .... I have
a more finished stone implement of an oblong form with one
h2
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extremity slightly sharpened by grinding, which was employed
by the women, without any handle, in notching the bark of

trees up which they climbed in an ingenious manner in search

of the opossum." [xxvi., p. 148.]

At a later date [xxvn., pp. 339, 340] Dr. Tylor was able

to trace the particular specimens on which Dr. Davis founded
his statements, and has proved, definitely, that the supposed
Tasmanian implement, 'sharpened by grinding," was not
Tasmanian in origin, but a typical "tomahawk" of Australian
Aboriginal workmanship.

On the disputed question as to whether the Aborigines
of Tasmania hafted their choppers, or ground the edges of

their tools, the Royal Society of Tasmania instituted inquiries

from all reliable sources. At a meeting of this Society held
on June 10, 1873, the members, after a general discussion

on the subject, recorded their conclusions in the terms, ."The

general belief of the Fellows present was that the stone axe
with the handle attached was never used by our natives until

taught by those from the neighbouring continent." [xxn.,

pp. 22-25; see also xxvl, p. 146.

J

At the following meeting of the Society an important
letter, written by Mr. Jas. Scott, was read, and was followed

by the official statement, '"'All enquiries on the subject of the

stone implements of the Tasmanian Aborigines tend to prove

that no true tomahawks were known to, or fabricated by them.

They merely used sharp-edged stones as knives. These were
made sharp, not by grinding or polishing, but by striking off

flakes by another stone till the required edge was obtained.

As a general, if not invariable rule, one surface only was
chipped in the process of sharpening." [xxu., p. 25.]

The confusion seems to have arisen from the fact that,

about the year 1822, a number of Australian blacks were sent

[from New South Wales to Tasmania. The latter probably

took some of their stone implements with them and, in inter-

course with the Tasmanian natives, imparted to them the

knowledge of improving the cutting edges of their stone,

implements by grinding, and also showed them the advantages

of mounting their choppers in handles. Dr. Noetling has

described and figured [xvi., xv.] some ground pebble-stones

which he refers to Aboriginal workmanship, not designed for

tools of any kind, but as "sacred" or "magic" stones. On
the further point, as to the general idea that the Tasmanians

trimmed their cutting tools on one side only, Dr. Noetling has

shown that there were exceptions to this rule, and gives figures

of several examples in which the trimming has been done on

both sides of the edge; "but," he says, "this class of imple-

ment is very rare." [xiii.]
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(d) THE TASMANIAN STAGE OF CULTURE.

Few, if any, people that have survived in a savage con-

dition to historical times, have possessed so limited a range of

appliances as the natives of Tasmania. The only wooden
implements that they possessed were:

—

(a) a long stick,

pointed and hardened by fire at one end, and used as a spear

;

and (b) a so-called "waddy," which seems to have been used
chiefly in hunting game. When fighting, in addition to their

wooden spears, they are said to have picked up and thrown
at the enemy any loose stones that/ might be at hand. They
had, therefore, little use for stone implements. A rough
pebble, picked up on the beach, sufficed for breaking open
shell-fish or crushing marrow bones. Their requirements, so

far as stone implements were concerned, seem to have been,

to make nicks in the bark of trees to assist in climbing ; cutting

down the long, slender stems of the Melaleuca for their spears;

cicatrization; dividing up carcases; crescentic ("hollow") stone

scrapers were used to scrape off the bark and give smoothness
to their spears, and a stone scraper, with bevelled edge, was
used in the preparation of animal skins. As prepared tools,

they may be reduced to two primary types : Cutting Tools

(which might be utilized in many incidental ways), and
Scraping Tools, for shaping wood implements or removing
fat, etc., in the curing of skins.

After eliminating the foreign elements from the Tas-

manian artefacts, referred to above, what remains to the

Tasmanian Aborigine is a stone-cult of the simplest and most
limited character. Dr. E. B. Tylor says [xxvu., p. 340], "So
far as stone-implement-making furnishes a test of culture, the

Tasmanians were, undoubtedly, at a low palaeolithic stage,

inferior to that of the Drift and Cave men of Europe."
For many years the oldest types of stone implements were

known as '"palaeoliths." They exhibited very definite types

within a limited range #f variation, as to form, and as they
were usually found (other than in caves) in the older river

drifts, implements of this particular type were generally

associated with such deposits and are often spoken of as

"drift" implements. In later years, worked stones that were
different from the "drift" type, but still very ancient and
associated with the remains of extinct mammalia, were found
in England and, more particularly, on the Continent, which
necessitated the subdivision of the Palaeolithic Age into several

successive stages, linking the earliest palaeolithic groups with
the dawn of the Neolithic Age. The chronological data,

marking off these successive stages, have been worked out,

principally, in relation to the prehistoric remains in France
and Belgium.



222

At the same time, many investigators in prehistoric

archaeology have claimed to have discovered still earlier

examples of human workmanship which have come to be
designated, "prepalaeoliths" or "eolithic" implements.

In 1889, Professor Joseph Prestwich described some
remarkable prehistoric finds that had been made on the chalk
plateaus of Kent [xvn.]. This paper was followed by others,

by the same author, in succeeding years [xviii., xix.], and
introduced what has become a considerable literature on the
subject. Whilst the previously recognized palaeoliths were
found in the gravels of the river valleys, this new find was
obtained from certain ancient gravels that were laid down
before the valleys containing the palaeolithic implements had
been excavated. Of these plateau implements, 'Prestwich

says, "They form a distinct group, characterized by their

generally brown and ochreous colour, extremely rude shape,,

and worn appearance" [xvn., p. 286]. It is also stated that
the great majority of the implements have been formed from
natural fragments of flint. When design is indicated it is

usually in the form of scrapers, or used for hammering, and
are in all cases hand implements.

Professor B. C. A. Windle, of Birmingham University,

•describes this eolithic type of implements as "Roughly-hewn
pebbles and nodules and naturally broken stones showing
work, with thick ochreous patina, found on the plateaus of

the chalk, and other districts, in beds unconnected with the
present valley drainage/' [xxix.. p. 14]. The same author,,

when referring to the nature of the work done on these

stones, says, "The trimming .... has generally been made
on the edges of rude natural flints, taken from an old flint

drift" [loc. cit., p. 41]. Again, on page 43, Professor Windle
says, "The stones are almost invariably stained a deep, warm,
brown colour, in this respect resembling the flints of the drifts

in which they are found. This colour spreads over the worked,
as well as the unworked parts, though it may be lighter in

shade on the former than on the latter."

Many experienced students in prehistoric archaeology are,,

however, sceptical in this matter and refer the chipped flints

of the chalk plateau, and other places, as well as occurrences-

of similarly flaked flints at the base of the Pliocene "Crag,"
as having been caused by natural rather than by human
agencies. The advocates for and against the validity of these

supposed human artefacts are about evenly balanced. The
Geological Society of London, on November 19, 1913, devoted
an entire evening meeting to the subject. 'No papers were
read, but in response to the invitation issued on November 5,

18 or more exhibits were made of implements and reputed
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implements of Palaeolithic and earlier age, and of flints

showing various types of fracture." A general discussion

followed, in which the rival theories were about equally

supported.
The latest attempt to discredit the so-called "eoliths,"

as man-made implements, is in a paper read before the
Geological Society of London, by Mr. S. H. Warren, in

January of the present year, on "A Natural Eolith Factory
beneath the Thanet Sand." Mr. Warren made his observa-

tions on a section exposed in a chalk quarry, showing fractured

flints caused by subsoil pressure arising from differential

movement or creep [xxviii.].

The point of interest m these discussions, so far as the
present paper is concerned, is that several authors have drawn
comparisons between the Tasmanian stone implements and the
eolithic, or prepalaeolithic, implements of Europe.

Mr. J. Reid Moir has attempted to give the genesis and
development of human stone-artefacts in their successive

stages, as follow [xi., pp. 38, 48, abbreviated]: —
1. The most primitive implement known is a tabular

piece of flint with a hollow flaked out in one of its edges.

2. The next stage is represented by a similar piece of

tabular flint in which two opposing hollows have been fashioned

in its edges, producing a beak-like profile at the anterior

region of the implement.

3. The beak-like profile, with its central ridge or gable,

develops later into the rostro-carinate implement, that is

triangular in transverse section and has its cutting edge on
the dorsal surface. This is especially the type of the supposed
implements that occur at the base of the Red Crag (Pliocene).

4. The rostro-carinate form passes, by lateral chipping,

into the early palaeolithic side-scraper in wdiich a cutting-edge

extends continuously from the anterior to the posterior region.

5. The triangular section of the pointed eolithic and
rostro-carinate implements is transformed, in the earliest

palaeoliths, into a section which is roughly rhomboidal. The
most highly evolved palaeoliths are those with straight

symmetrical cutting edges, in which the rostro-carinate profile

has almost disappeared.

6. The Chellean Stage. Pointed and ovate palaeoliths

of complex section. Implements large and massive.

7. The Acheulean Stage. Pointed and ovate palaeoliths,

elaborately flaked and of complex section. Implements getting

smaller.

8. The Mousterian Stage. Scraper points and flake-

implements of simple section. A few coup-de-poings (hand-
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choppers) of complex section, with carefully chipped points
and lanceolate flakes.

9. Magdalenian Stage. Scrapers, etc., of simple section

and covering a variety of forms that were well finished by
chipping

.

The Magdalenian implements may be taken as represent-

ing the highest order and greatest differentiation of types
within the Palaeolithic succession. What follows is the
Neolithic, with its highly-finished chipped and polished
implements. (6)

To which of these stages in the development of stone
implements can the Tasmanian artefacts be most consistently

referred 1 Professor Sollas says, "The Tasmanians, though
recent, were at the same time a Palaeolithic, or even, it has
been asserted, an 'Eolithic' race . . . the most unprogressive
in the world, which, in the middle of the nineteenth century,
was still living in the dawn of the Palaeolithic epoch. . . .

The question as regards the 'implements' is an extremely
difficult one. A great number of the Tasmanian forms are

so rude and uncouth that, taken alone, we should have little

reason to suspect that they had been chipped by man
If we judge the Tasmanian implements by the best examples,
we should, in fairness, extend the same treatment to the
plateau 'implements.' The best of these do, indeed, show
some superficial resemblance to the Tasmanian, especially in

general form, and this is particularly true of the hollow
scrapers." [xxiv., pp. 70, 89-90].

It stands to reason that some crude examples of stone

chipping must occur throughout the whole range of the

Stone Age. Many stones, after testing, would be found
unsatisfactory and be rejected without any attempt to com-
plete the implement. Youths would have to learn the art,

and their earlier attempts must account for many failures.

The most expert manipulator would, sometimes, roughly edge

a stone for immediate use and then discard it. Such con-

siderations explain the commingling of roughly chipped and
undefinable forms occurring in association, at times, with the

most highly finished implements. The stage of culture,

indicated by any particular group of artefacts, is determined

by the highest and most characteristic types in the group.

Thus the polished implement clearly defines the Neolithic

stage, while the relative diversity of type-forms and the finish

shown in the workmanship are made the basis in distinguishing

the respective stages that preceded the Neolithic standard.

(6) A succinct account of the Palaeolithic stages and their

typical implements will be found in the work of Professor
Sollas [xxiv.].



225

It is on the principle, just stated, that the Tasmanian standard
of culture, in implement making, is placed at about the
lowest level.

V. Points of Resemblance between the Tableland Imple-
ments AND THOSE MADE BY THE TaSMANIANS.

In making this comparison, the great difference between
the raw material available in the tableland country and that
possessed by the natives in Tasmania must be taken into

account. After examining the collections as exhibited in the
museums of Tasmania and elsewhere, and from descriptions

given by various authors, together with the figures published
in the works of Brough Smyth [xxin.], Dr. Tylor [xxvi.],

H. Ling Roth [xxi.], Dr. Noetling [xn., xin.], and others,

it is impossible not to be struck with many points of similarity

which the Tasmanian stone implements bear to those found in

the gibber districts of Central Australia. The general points

of resemblance between these two classes of implements may
be summarized as follows:—

1. The utilization of conveniently shaped stones in their

natural condition, more or less trimmed by chipping.

2. Implements of large size, usually with cortical surfaces,

crudely shaped by flaking.

3. A flat ventral surface, often showing conchoidal
fracture. Mr. R. M. Johnstone says, 'From a study of a very

large number of these flints the author has observed one
general character common to them all, viz., that wThatever

lack of symmetry they present in facial outline, one of the

faces is almost invariably smooth and flatfish, without marks
of chipping" [viri., p. 335].

4. Absence of any clearly-defined specific types, such as

occur in the higher orders of stone implements. Mr. Johnstone
says, "As a rule the flints have no definite form, being
irregularly ovate-round, wedge-shaped, or spatulate" [vin.,

p. 336].

5. Tendencies towards either quadrately or triangularly

shaped implements.

6. Frequent occurrence of crescentic or hollowed scrapers

—a prominent point or "beak" separates the two.

7. Hand Choppers, large, and roughly chipped.

8. Generalized types, the same tool having been used for

various purposes, such as, indifferently, either for cutting,

scraping, or chopping.

9. Absence of grinding or hafting of tools. All imple-

ments were intended and shaped for hand-use simply. Mr.
Johnstone says, "It seems to be the prevailing opinion among
those who had the best opportunity for observing, that the
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Tasmanian natives were not in the habit of attaching handles
to their flint hatchets, or other implements, as was the case

among the Australian natives" [viii., p. 335].

VI. SUMMAKY AND CONCLUSIONS.

The tableland country of Central Australia forms a
very distinct geographical province and represents a residual

land surface of very ancient topographical features. So far

as evidences are available the country has not been below
the sea since Cretaceous times. The "tableland" probably
had its origin in a previous geographical cycle. The rivers,

at the present time, spread their sediments over a relatively

flat country, at lower levels than the old "table-top" hills

that are residual of an earlier alluviation.

With the waste of the softer beds that underlie the
siliceous capping of the "tabletops," the latter is broken up
and the loose stones are gently let down, by waste, to lower

levels, forming the great stony deserts of the interior. On
this ancient land-surface are found worked stone implements
of particular types.

These implements, in their characteristic forms, do not*

bear any close resemblance to such as are in use by the present

native tribes of Australia. Many of the stone implements
used by the Australian Aborigines are crude in the extreme,
and some such have even been hafted; but, in contrast to

these, many have been very finely finished. Their polished

axes, symmetrically chipped spear points, hafted knives, and
womerah chisels, may distinguish their artefacts as Neolithic

in type, although representing a stage below that of the

Neolithic art seen in the prehistoric remains of the latest

Stone Age in Europe.
The implements that occur among the gibber stones of

the tableland are, commonly, of large size and possess certain

characteristics that are described in this paper.

It is possible, that the peculiar features of the stony

deserts of Central Australia, and the' nature of the raw
material available there, may have given rise to the use of

certain stone implements, in a local way, by the present

native tribes of Australia that was not represented elsewhere

in the continent.

Whilst these implements do not show a close resemblance

to those now, or lately, in use among the Australian

Aborigines, they afford numerous analogues with the stone

implements that were in use by the late Aborigines of

Tasmania.
This similarity of workmanship may be taken, so far as

it goes, as presumptive evidence of a relationship as to origin.
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It seems most probable that the Tasmanians found their way
to the extreme south of Australia by way of the mainland,
before the separation of Tasmania from the larger land mass.

If the Tasmanians were the true autochthonous inhabi-

tants of Australia, it is reasonable to suppose that they would
leave behind them some memorials of their occupation. The
only class of remains that would be likely to survive so long
a period, since their departure, is that of their stone artefacts,

and it must be conceded that the conditions that have prevailed

over the tableland area for an immense period of time must
have been favourable for the preservation of such remains.

The considerable age of these human relics is evidenced
by their highly-coloured cortex, or skin, which the most of

these implements exhibit; and, also, by the natural glaze

that has been developed over the surface of the worked stones,

which, in, many cases, has softened the outlines of the scars

left by the respective flaking and chipping.
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VIII. DESCRIPTION OF PLATES.
All figures are reproductions from photographs taken by

the Author. Measurements lineal.

Plate XI.

Photographic view of "gibber" country (stony desert), with
a residual "tabletop" seen in the distance. Taken near Macumba
Head Station. It was from this ground that the examples from
Macumba, mentioned in this paper, were gathered.

Plate XII.

Fig. 1. Claw-shaped Implement. Reduced half. Stuart
Creek. See Type No. 1, p. 211. [Compare ix., p. 321, figs. 33-35.]

Fig. 2. An Eolithic type of Implement with hollow scraper
and cutting edge. Natural size. Stuart Creek. See Type No. 8,

p. 213.
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Fig. 3. Rostro-carinate Implement. Rather less than
natural size. Stuart Creek. See Type No. 5, p. 212.

Fig. 3a. Side view of above showing the rostro-carinal ridge
and beak in section.

Plate XIII.

The figures on this plate illustrate various forms of pointed,
or "beaked/' Implements with scraper features.

Fig. 1. Strongly "beaked" Scraper with uniform large chip-
pings making an almost circular Implement. Rather under
natural size. Macumba. See Type No. 10, p. 213. [Compare
i., pi. 2; also xn., (a), figs. 25-28.]

Fig. 2. A Tasmanian Pointed Implement introduced for
comparison. The stone is a thick, dark-red jasper, with white
blotches and shining lustre. A conchoidal fracture, in one plane,
forms the under-side, while the upper has been roughly shaped
into a subhemispherical outline. A main feature is the develop-
ment of a prominent point at the distal end, bordered by a
double scraper, one on either side of the point. On the right-hand
side, a secondary point is also developed bordered by two hollow
scrapers. The proximal end is thick. The similarity of this
Implement to many of the tableland forms is self-evident. The
figure is a trifle under natural size. The specimen was obtained
in Tasmania by the writer and is in his possession.

Fig. 3. A flat Implement worked into points and concave
(hollow) scrapers. The stone is a very fine-grained Desert Sand-
stone. The under-side is formed by a smooth conchoidal curve
that covers half the surface, the remaining portion being chipped
to reduce the face to a common level. The chief point occurs at
the distal end with two carefully-chipped concave scrapers on
either side. If the Implement be revolved through an arc of
90°, from right to left, another point, bordered by finely-worked
scrapers, forms a feature similar to the first described. The whole
edge of the Implement has been worked. The upper-surface has
been chipped, apparently to reduce the thickness. The stone is

of a reddish colour and has a distinct glaze. Natural size.

Stuart Creek.

Fig. 4. A carefully-worked Implement consisting of points,
claw, and scrapers. The under-side is formed by a single, convex,
conchoidal fracture, that was formed by flaking from a previously-
made, striking platform. At the distal end is a well-shaped
point, bordered on either side by concave scrapers. With the
exception of the proximal end, the whole edge has been worked,
developing special features, including a "claw" on the left side,

near the base of the tool. The upper-surface has been shaped,
mainly, by two concave, smooth fractures. The stone is a very
fine-grained variety of Desert Sandstone, is highly coloured

—

almost black on the worked edge. Patinal glaze strongly marked.
It has the appearance of great age. Natural size. Stuart Creek.

Plate XIV.
Fig. 1. A roughly-triangular Pointed Implement, with con-

cave scrapers of varying sizes. Shows much fine chipping.
Natural size. Stuart Creek. See Type No. 3, p. 212.

Fig. 2. An Ovately-shaped Implement with serrated edge,
probably used for both cutting and scraping. Rather under
natural size. Stuart Creek. See Tvpe No. 11, p. 214. [Compare
v., fig. 42; also xn., (a), figs. 12, 14.]
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Plate XV.
Fig. 1. Knife and Hollow Scrapers, carefully worked.

Point developed by notch. A little more than natural size
Stuart Creek. See Type No. 9, p. 213.

Fig. 2. A combination of Duck-bill and Hollow Scrapers.
The stone is a, light-coloured variety of Desert Sandstone, destitute
of desert colouring and patina. The under-side has been formed
by striking off a, single flake, leaving a flat surface. Upper-side
shaped by numerous chippings directed from a central ridge.
Edge very finely worked to a symmetrical outline. This is a
spatulate form of scraper which occurs as a Tasmanian type and
is represented in prehistoric stone implements in many parts of
the world. The specimen has a more modern appearance than
most of the tableland forms. A little more than natural size.
Stuart Creek. [Compare xn., .(a), fig. 23. For pygmy examples
see I., pi. 1.]

Plate XVI.
Lozenge-shaped Implement formed by the removal of a few

large flakes, and finished off by very fine chippings on the edge.
A notch has converted the remote angle into a well-defined point.
Natural size. Macumba. See Type No. 4, p. 212.

Plate XVII.
A Hand Chopper formed by utilizing a thinnish shell that

exfoliated from a block of Desert Sandstone. The cutting edge is

limited to one side. A slight notch at the remote angle has
developed a low point. About three- fourths natural size.

Macumba. See Type No. 13, p. 214.

Plate XVIII.
A roughly-shaped Knife with cutting edges on two sides.

Chipped edge mostly on dorsal surface, but, in places, is improved
by chipping on the under-side. Highly coloured and glazed.
Slightly enlarged. Stuart Creek. See Type No. 2, p. 212.
[Compare xx., p. 13, fig. 6, figured as a "Levallois points de
lance."]

Plate XIX.
Roughly- executed Hand Chopper with cortical surfaces on

both sides. The chipping done to produce a cutting edge is

unusually large and has been carried out, alternately, on the
upper- and lower-surfaces so as to produce a wavy cutting edge,
which was evidently intentional. About three-fourths natural
size. Macumba. See Type No. 14, p. 214. [Compare v., fig. 31.]

Plate XX.
An Implement of the coup de poing, or "boucher," type,

with a flat ventral side instead of being biconvex. The proximal
end retains the cortical surface of the above, and is well formed
for gripping by the hand. Rather more than three-fourths natural
size. Macumba. See Type No. 15, p. 215. [Compare xxvn.,
pi. 11, figs. 7a, 7fc.]

Plate XXI.
A Hand Chopper that bears a certain resemblance to the

Australian "tomahawk," but has been worked from a fragment
of Desert Sandstone. The cutting edge (the upper part in the

figure) is bevelled on both sides and is almost smooth, as though
having been ground. If it be a ground Implement its relation-

ship to the Australian tomahawk is self-evident. Slightly enlarged.

Stuart Creek. See Type No. 16, p. 215.
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Onchocerciasis of Queensland Cattle.

By Professor T. Harvey Johnston, M.A., D.Sc,
University, Brisbane.

(Communicated by Professor Cleland, M.D.)

[Read October 13, 1921.]

In the present paper no less than three distinct species

of Onchocerca are recorded as parasites of the connective

tissues of Queensland cattle, viz., 0. gibsoni, Cleland and
Johnston; 0. gutturosa, Neumann; and 0. lienalis, Stiles.

A reference is also made to 0. fasciata, Railliet and Henry,
which infests camels.

Onchocerca gutturosa, Neumann, 1910.

Figs. 3, 4, 7, 9, 10, 13, 16, 18, 19, 20, 25.

In a recent paper (Johnston and Bancroft, 1920a, p. 40)
it was pointed out that, in addition to the well-known
nodule-producing worm, Onchocerca gibsoni, a second species

of the genus was to be met with in cattle in Queensland and
New South Wales. It was provisionally identified as 0.

bovis, but shortly afterwards (J. and B., 1920b), in a sum-
mary of that paper, it was definitely labelled as belonging

to Piettre's species.

In Australian cattle the parasite is to be found in the
neck ligament between the first and fifth dorsal vertebrae;

also at the level of the trochanter between the ends of the

tendons which are attached in that region. The tendons
at the stifle joint are also at times infected. Though a

fibrosis is set up as a result of the presence of the parasite,

yet the lesions are usually not extensive and do not assume
the nodular form, so typical of 0. gibsoni and 0. indica.

The worms occur more or less tangled lying in a fibrous

tunnel, and considerable lengths of the female may be ex-

tracted from the surrounding fibrosed tissue before breaking
takes place. Males lie loosely coiled or tangled in spaces

adjacent to the females, or at a little distance, and can
readily be obtained entire. Disintegrating worms under-
going calcification may be met with.

The writer has been informed that the parasite may be
found in a very large percentage of cattle slaughtered at the

Abattoirs in Brisbane and Rockhampton, so that it is,

probably, very widely distributed in Queensland. It

occurs, not uncommonly, in cattle slaughtered in Sydney.
Mr. N. V. Brown, to whom I am indebted for specimens and
information, informed me that he had not observed it in
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cattle killed in the Melbourne Abattoirs. Piettre (1912)
recorded the presence of 0. bovis in 26 out of 30 cattle

examined in France, and in the cervical region of 65 per
cent, to 70 per cent, of Argentine animals and of 90 ner
cent, of Uruguayan cattle killed at the meat preserving works
in those two countries (Piettre, 1916; Joan, 1917V Emery
(in Neumann, 1910, p. 270) reported that 0. gutturosa was
to be found in the connective tissue of the neck ligament,
principally on the inner face, and especially at the level of

the second and third dorsal vertebrae in Algeria and Tunis,
where, he states, nearly all adult bovines harbour the
parasite. It is worthy of note that Piettre (1912) failed to

find 0. bovis in the cervical ligament of French cattle,

though he recorded it from the stifle joint and from the
tibio-tarsal ligament.

We have not been able to determine the length of the
female worm. Joan (1917, p. 448) gives it as being over

60 centimetres in Argentine specimens. Piettre found that

in French specimens the total length of fragments exceeded
26 cm., while in Argentine worms (1916) it was about 70 cm.

Males (from Queensland cattle) measured from 24 to

33 mm.- in length. Piettre gives 40 to 50 mm. in the case of

French material. T. Joan mentioned that one of the males
studied by her measured 57*5 mm.

Description of Female.

Figs. 3, 7, 9, 16, 18, 19, 25.

The female body tapers gradually towards the anterior

end, but rather abruptly at the posterior extremity.

The head end (figs. 3, 16) is gently rounded in front

and, at least in some specimens, appears to possess a few minute
papillae. The cuticle is smooth as far back as the region of

the termination of the long oesophagus. The width of the

body in front of the nerve ring is from '05 to *06 mm. In

the region of the latter there is a dilatation, so that the body

measures *07 to '075 mm. in diameter. Behind this it nar-

rows slightly to become again somewhat dilated at the level

of the vagina, where the body diameter reaches '070 to

*085 mm. The first (cervical) dilatation is situated at from

Figs. 1 to 3, heads of females. 1, 0. gibsoni. 2, 0. lienalis.

3, 0. gutturosa. 4 to 6, heads of males. 4, 0. gutturosa. 5,

0. gibsoni. 6, 0. lienalis. 7 and 8, female tails. 7, 0. guttu-

rosa. 8, 0. lienalis (ridges only roughly and partly indicated).

9, part of 0. gutturosa, showing female aperture, a, anus;

p, papilla; v, vagina. Figs. 1 to 8, drawn to the scale indicated;

9, drawn about four times that scale.
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'20 to '25 mm. from the anterior end, while the second, i.e.,

that in the vaginal region, occurs at '50 to "60 mm. from
the mouth. At *15 mm. from the anterior end, i.e., in the
region of the termination of the oesophagus, the body diameter
is "08 mm.

The posterior extremity (fig. 7) is strongly ringed to the
tip. The anus lies at about "22 mm. from the termination
of the worm, the body width there being about 0'8 mm.
Immediately in front of it the diameter is about *1 mm.
Behind the anus the body gradually tapers to end in a

bluntly rounded tip with a diameter of about '05 to '06 mm.
The end of the tail possesses a tiny rounded projection at its

termination and there is a pair of very minute papillae situ-

ated rather on the ventral aspect in front of it. Joan
detected one pair in Argentine specimens, and Neumann
figured a pair in the Algerian species.

The body, except in the anterior region, is marked by
well-developed spiral cuticular ridges, which vary in their

prominence and closeness of arrangement according to the

body region (figs. 18, 19). They are generally from 4 to 6

micra in height, but vary in width from 6 to 15 micra.

The distances between the spirals increase with the body
diameter. Thus, where the latter is about '110 mm. the

ridges are about 20 /x apart; when '115 to '120 mm., they are

25 to 35 fx apart (figs. 19, 26); '130 mm., 30 to 45 /x apart;

'230 to '250 mm., about 60 to 80 /x apart (fig. 25); when
*280 mm. (the maximum diameter of the female worm), the

ridges are from 95 to about 120 /x distant (occasionally as

much as 140 /x) from each other (fig. 18). At 3*5 mm. from

the posterior extremity, the body diameter is '26 mm. and

the low ridges are '07 mm. apart; at one millimetre from the

tip the measurements are '13 and '03 respectively; and at

*5 mm. they are '12 and '01 respectively. The ratio of the

distance between ridges on the mid-body to the diameter

of the mid-body is from '33 to '43.

The ridges have a slight wavy outline owing to the pre-

sence of tiny prominences on them and, at first sight, seem

to be arranged in a simple spiral, but they are at least on a

great part of the body, apparently along the lateral lines

(figs. 18, 19), interrupted in a manner somewhat like that

Figs. 10 to 12, tail ends of males. 10, 0. gutturosa. 11, 0.

lienalis. 12, 0. gibsoni. 13 to 15, heads of males. 13, 0. guttu-

rosa. 14, 0. lienalis. 15, 0. gibsoni. 16 and 17, heads of females.

16, 0. gutturosa. 17, 0. lienalis. 18 and 19, parts of body of

female 0. gutturosa. 18, body width, '270 mm. 19. body width,

•120 mm. 20, small spicule of 0. gutturosa. 21, scale to which

figs. 10 to 17, 19, 20 were drawn. 22, scale for fig. 18.
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figured (probably diagrammatically) by Joan for 0. hovis
(Argentine material), and exactly like that indicated by
Neumann (1910, p. 275) for 0. gutturosa. The arrangement
of the ridges varies, then, according to the position from
which they are viewed.

Figs. 23 to 27, views of side of females (optical section) to

show thickness of cuticle, height of ridges, striae, etc. ; all figs,

drawn to scale indicated in fig. 28. 23, 0. fasciata (diameter of

body at place figured, "41 mm.). 24, 0. gibsoni ("50 mm.). 25,

0. gutturosa (-230 mm.). 26, 0. gutturosa (120 mm.). 27, 0.
lienalis ('20 mm.); r, ridges.
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The outer layer of the cuticle on the greater part of the

female worm measures about 10 jx in thickness between the

ridges. The underlying region is about 20 /x thick and is

subdivided between each pair of ridges, usually into three

(occasionally four) ring-like segments and there is one below

each ridge (figs. 25, 26). From the apex of one ridge to

that of the next one there are, then, three complete and two

half rings of the under-cuticle, just as figured by Neumann.
Thus there appear four striae between the ridges. Joan (p.

447) figures eight such secondary annulations and nine striae

as occurring between the main ones, the latter being 127 \i

apart and the former 15*5 tt. In our specimens the secondary

rings measured from 7 to 10 j* (the main rings, i.e., those

below the ridges, being rather wider than those intervening),

when the ridges were 45 /a apart; and about 20 /x in width
when the summits of the ridges were 95 /j. distant from each

other.

The mouth is immediately followed by the long tubular

oesophagus, about 1*52 mm. long and measuring from 12 to

18 fx in diameter in front of the nerve-ring and 22 to 25 p.

behind it. Surrounding the anterior end of the oesophagus

there is a mass of cells which appear to be glandular. The
intestine does not call for comment.

As already stated, the position of the nerve-ring corre-

sponds with the anterior dilatation of the body and lies at

about 220 to 240 ja from the mouth. The excretory pore
appears to be situated in this region. The thick-walled

vagina opens at the level of the second dilatation, about
*50 to '57 mm. from the anterior extremity of the worm
(fig. 9). Uterine eggs, containing fully-developed larvae, have
very thin shells and measure 32 to 37 /x in their major diameter
and 23 to 30 /x in their minor axis. Larvae found free in

the uteri have a length of about *20 mm. and a breadth of

5 /a, the anterior end being bluntly rounded and the posterior

pointed.

Description of the Male.

Figs. 4, 10, 13, 20.

The male worm maintains a comparatively even diameter
throughout, being '05 to '06 mm. in front of the nerve-ring

which lies at '18 to '20 mm. from the anterior end, gradually
widening to '08 to '09 mm., and maintaining the latter

breadth until near the posterior extremity. At the level of

the anus the diameter is '04 mm., the worm gradually taper-

ing to the tip. The anterior dilatation in the vicinity of

the nerve-ring is very slight, the diameter' of the parasite

there being about '065 mm. The second dilatation of the
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female is not represented. A few tiny papillae appear to be

present at a little distance behind the mouth. Cuticular

ornamentation is hardly recognizable even under the oil

immersion. The cuticle is very delicate, measuring about

25 to 3 jul in thickness.

The anterior end (figs. 4, 13) resembles that of the female,

as also does the oesophagus, which has a similar diameter

(10 to 12 /a), but the length is -82 to 1*1 mm. The anus

lies at -075 to -085 mm. from the tip of the spirally coiled tail.

The male papillary arrangement is usually as follows

(fig. 10) : four pair of perianal, of which the third pair are

often rather smaller than the others; a post anal group of

two, consisting of a smaller anterior papilla, lying just in

front of, or beside, a larger one; and a caudal group composed

of a prominent double one formed by the fusion of the pair

(i.e., one from each side), and there may, at times, be recog-

nized a very small papilla on each side in front of it. The

alae are rather narrow.

The longer spicule has an obliquely pointed end and

measures from *180 to *255 /x in length, the breadth being

5 to 7 /a, while the shorter spicule is a thicker organ termin-

ating in an enlarged rounded extremity. The shorter

measures *060 to '080 mm. (generally about *070) in length

and 7 to 10 jul in maximum breadth (excluding the anterior

expanded rim-like portion), its form tapering posteriorly so

that the width is about 3 jul just in front of the widened

extremity, which is about 5 // across and 10 jut long (fig. 20).

If the information relating to this Australian species

and 0. gutturosa from Northern Africa, contained in the

accompanying tables be compared, it will be noticed in regard

to the males, that practically all the measurements agree

except the lengths of the greater spicule, Neumann's maxi-

mum being longer than our maximum. In the case of the

females the agreement is practically complete, the only

marked differences being in regard to the diameters of the

oesophagus and the cervical dilatation, these being of minor
importance. It seems best to regard the Australian para-

sites as 0. gutturosa, including under its synonymy 0. bovis,

Johnston and Bancroft, 1920 (nee Piettre, 1912). A speci-

men collected from an ox in Sydney Abattoirs and placed
at our disposal through the kindness of Dr. E. W. Ferguson,
Health Department, Sydney, was found to be specifically

identical with the Queensland material.

The information available to the writer regarding O.
bovis, Piettre, from French cattle is not sufficient to allow
him to compare it with O. gutturosa. The site of infection
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varies, the latter being especially common in the neck liga-

ments, whereas the former is reported by Piettre as not
invading that region. Neumann makes no reference to the
presence of his species in any other location, but there is

no evidence that it was looked for elsewhere. Piettre recorded

0. bovis as occurring in the femora-tibial (stifle) joint of

French cattle. The male of 0. bovis is much longer and the
female probably much shorter than those of 0. gutturosa.

The lengths of the male spicules, in the former, correspond
with those of Australian specimens, but are less than those

given by Neumann for 0. gutturosa. In our earlier account
it was mentioned that the female parasites were very like

those of the Algerian species, but that the dimensions of the
male spicules agreed with those of Piettre's species, hence
our earlier determination. It must be left for some other
investigator to determine whether Piettre's and Neumann's
species are distinct.

The brief account (Joan, 1917) available regarding the

South American parasite allows one to note certain differ-

ences from the Australian species. The males in the former
are much longer and the papillae are said to be differently

arranged, but in view of the difficulty sometimes experienced

in detecting them, especially when the tail is closely rolled

up, and in view of the variations in position (especially

asymmetrical development) known to occur in the genus
Onchocerca, further examination might reveal additional

papillae. The South American female worms are recorded

as being much longer than the French 0. bovis, but agree

more nearly with Neumann's account. The maximum
diameter of the body and also the distance between the spirals

are given as being about twice as great as in Algerian and
Australian specimens. Besides, there are figured from six

to nine striae between the ridges, whereas in the other cases

there are from three to five. The egg is distinctly larger in

both diameters,' though not as large as given by Piettre for

those of the French species.

It seems likely that the South American parasite is

not O. bovis, but the available description does not allow one

to synonymise it with 0. gutturosa. The lesions and site of

infection are similar to those of the Australian worm, as also are

those briefly described by Ransom (1920, 1921), who reported

that an Onchocerca occurred commonly in cattle slaughtered

in Chicago. Whether the latter is 0. gutturosa or the South
American species has not been settled, though Piettre recorded

as 0. bovis parasites collected from frozen beef from
Madagascar, Canada, and the United States.
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Onchocerca lienalis, Stiles, 1892.

Figs. 2, 6, 8, 11, 14, 17, 27.

In the former account (Johnston and Bancroft, 1920)
mention was made that "0. bovis" was to be met with in

Queensland cattle in the gastro-splenic ligament, and it was
suggested that the species was probably identical with
Piettre's. Recent examination shows them to be quite

distinct.

0. lienalis is extremely common in cattle in this State,

especially in dairying districts in the south-eastern portion of

it. It has been stated to me that nearly 100 per cent, of

cows and bulls and perhaps 50 per cent, of oxen slaughtered

are found to harbour this parasite whose presence in Aus-
tralia had not previously been noted. In the Rockhampton
district the worm is very common, but apparently less so

than in the south-eastern part of the State. Mr. N. V. Brown
has informed me that it is commonly met with in cattle in

New South Wales.
The female nematode is readily overlooked owing to its

location in the connective tissue, between the stomach and
the spleen, especially adjacent to the latter, where the tunnel
enclosing the parasite, if noticed, would easily be mistaken
for an empty blood-vessel. The organism lives in a very
delicate worm-like fibrous tunnel in the connective tissue,

this tunnel showing no tendency to become thickened except
occasionally at the tail end of the worm. There is then
comparatively little fibrosis and no typical nodule formation
as the parasite does not roll itself up in the tissues, except

sometimes at the extreme posterior end, where coiling may
occur and a slight local thickening of the tissue become
noticeable. A female specimen, measured in situ, reached

316 mm., while another (also in situ), whose extreme anterior

end was missing, was 425 mm. long, its estimated length

being 460 mm. Usually only two or three worms seem to

occur in each host. Though every female examined (from
about 25 different hosts) contained uterine larvae, in only

one case was a male obtained.

As the worm has never been described, it seems advisable

to place on record some data regarding it. Stiles named it

Filaria lienalis, in 1892, from cattle in United States of

America, but the description was lost during transit. In
1894 he referred to the parasite as Spiroptera reticulata.

Both Leiper and Gedoelst, in 1911, placed it under Oncho-

cerca.

Description of the Female.

The anterior end of the female is extremely delicate

(figs. 6, 17) and it is a matter of chance whether one succeeds
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in obtaining the head. As only one such specimen was col-

lected, the measurements are necessarily based on it and
do not indicate any range of variation. The head end is

bluntly rounded, and almost at once assumes a diameter of

'03 mm., reaching '04 at the level of the nerve-ring ('16 mm.
from the mouth). The increase in diameter is so gradual

that at 40 mm. from the mouth it is only '05 mm. Ultim-
ately the width reaches a maximum of '18 to '20 mm..
Towards the posterior end it tapers to about '16 mm. (at
"6 mm. from the tip), then rather more quickly towards the
tail (fig. 8). At the level of the anus (which lies at '13 mm.
from the tip) the diameter is '065 mm. The extremity is

bluntly rounded and possesses a pair of very minute papillae.

In situ the tail end is sometimes found spirally rolled and
lying in a little gland-like mass of fatty and fibrous tissue,

but often occurs lying in line with the preceding part of the

body.

The ridges in this species are irregularly wavy and
extremely low, their greatest height being under two micra
(fig. 27). In the mid-region of the worm they are fairly

regularly situated at '030 to '040 mm. apart. In the tail

region they are very low and close. At '6 mm. from its

tip they measured '015 to '017 mm. apart (body width
'16 mm.). Between two adjacent ridges there are two striae

and, sometimes, these latter are sufficiently pronounced to

make it difficult to distinguish them from the low ridges,

and then that portion of the worm S3ems to be minutely
corrugated. The ratio of the distance between adjacent
ridges • on the mid-body, to the mid-body diameter, is only
'2 as against '33 to '4 in the case of 0. gutturosa, and about
'08 to '10 in 0. gibsoni, where they are especially close.

The oesophagus is '75 mm. long, its diameter increasing

from '015 to '02 mm. as it proceeds posteriorly. The vagina
lies at '48 mm. from the anterior extremity.

Description of the Male.

The male is a very delicate organism, apparently in-

habiting serous spaces in the connective tissues, not sur-

rounded by a tunnel—in this respect resembling the male of

0. gutturosa. The only specimen obtained—a broken one

—

measures 23*8 mm. in length and possesses an even diameter
('05 mm.) for nearly the whole of its length; narrowing
gradually to the spirally-wound tail, the width at the cloaca

being "03 mm. It is worthy of note that the head end has,

practically, the same dimension as that of the female.

The head (figs. 6, 14) is rounded and bears at least two,
probably four, tiny papillae. Lips are not recognizable.
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The annulations, though very minute and closely arranged,
are readily visible under the high power. The cloaca lies

at '06 mm. from the tip of the tail. The nerve-ring is situ-

ated at '13 from the mouth. The oesophagus has a width of

•018 mm., increasing to '025 mm.
The alae are very narrow. There are four pair of peri-

anal papillae, the first, second, and fourth pairs being large,

the third quite small and situated rather inwardly from the
remainder. The postanal pair are very prominent and there

seems to be a tiny pair inwardly from, and just behind, them.
There is a pair of large caudal papillae, very close together.

The spicules are of the usual Onchocerca form, measuring
'240 and '057 mm. in length, and '006 and '009 mm. in width,

respectively (fig. 11).

Ransom (1920, 1921) sated that 0. lienalis is common and
widely distributed in the United States* It appears to be
a parasite of no economic importance.

Onchocerca gibsoni, Cleland and Johnston, 1910.

Figs. 1, 5, 12, 15, 24.

The common worm-nodule producer O. gibsoni, occurring

in cattle in Queensland, New South Wales, and the Northern
Territory, has been described so often that there is little need
to do more than call attention to a few points in structure

in order that they may be compared with similar parts in

the other two cattle-frequenting species under review. Most
of these particulars are referred to in the accompanying
tables.

O. gibsoni (female) is a much stouter parasite than the

other two and its spiral ridges are much more pronounced,
being considerably higher and with better developed promin-
ences along the course of the spirals. The male of O.

gibsoni is also a rather larger parasite, its minimum equalling

the maximum of O. gutturosa, and its cuticle is distinctly

ornamented, ridges being indicated even on the tail.

The ridges in the female were found to be usually situ-

ated at from '05 to '08 mm. apart in the mid-body where the

diameter was about '45 mm. The maximum height was from
12 to 15 micra. Between adjacent ridges there could be
seen, in favourable preparations, two fairly well-marked
striae, 25 to 30 micra apart (fig. 24).

The nerve-ring in the female figured lies at '12 to

"15 mm., and the vagina at *7 mm. from the anterior end.

Both of. these organs vary somewhat in regard to their posi-

tions in relation to the anterior end.
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As already pointed out by Dr. Sweet, the male may
possess a large papilla situated well in front of the cloaca.

In a favourable preparation, generously placed at my disposal

by Dr. Ferguson, such a preanal pair is followed by three

perianal pairs, a well-marked postanal, and a caudal group
of three pairs—one being a large precaudal pair, followed
by two smaller pairs, close to the tip of the tail—making a

total of eight pairs.

The amount of fibrosis of the surrounding connective
tissues of the host seems to be related to the development of

ridges on the parasite, there being extremely little fibrosis

surrounding 0. lienalis, whose ridges are very low; a greater

amount surrounds 0. gutturosa, and, at times, there may
be a slight indication of nodule formation, while the strongly

corrugated forms, like 0. gibsoni, 0. indica, 0. fasciata, and
0. volvulus, give rise to a well-marked nodule formation.

Onchocerca fasciata, Railliet and Henry, 1910.

Fig. 23.

Attention was drawn by Dr. Cleland and the author,

in 1910, to the presence of a worm nodule-producing Oncho-
cerca (identified as being perhaps 0. gibsoni) in camels im-
ported from India into Western Australia. In the same
year Railliet and Henry (C.R. Soc. Biol., 68, 1910, p. 250)
gave the species the above name, describing it as follows :

—
Female alone known from fragments without extremities;

thickness, 400 to 475 micra; cuticle with slightly undulating
ridges, repeated at every two or three striae; from a sub-

cutaneous nodule from the head of a dromedary, Punjab.
[The host was incorrectly listed by Dr. Sweet (1915, p. 31)

as Cameius bactrianusP[

In our original account (1910, pp. 177, 178, 189) we
mentioned that the anterior end and body fragments of the

female specimens, examined by us,, showed similar characters

and measurements to those of 0. gibsoni, and that the vulva

was similarly placed.

A re-examination of some fragments, collected by Prof.

Cleland from Western Australia, and now in the writer's

collection, shows that the maximum body diameter is from
'40 to "45 mm., and that the irregularly sinuous and knobbed
ridges are from '07 to '09 mm. apart (fig. 23). Between the

ridges are two to four, usually three, striae. The ridges are

from 7 to 9 micra in height on the mid-body. The larval

measurements resemble those of 0. gibsoni, viz., length *18

to '20 mm., and breadth '003 mm.
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Table showing comparative data eelai
The figures in parentheses are based on measurements obfcal

(relating to 0. gibsoni) are taken from Dr. Sweet's '
'

Females.

0. gutturosa,
Australia.

Length of female
Diameter -15 mm. from anterior end
Diameter just in front of vulva
Diameter of mid-body ...

Diameter at level of anus
Diameter of cervical dilatation
Nerve-ring from anterior end
Oesophagus, length
Oesophagus, diameter ...

Vulva from anterior end
Anus from posterior end
Cuticle thickness
Distance between spiral ridges on mid-body
Ratio of distance between adjacent ridges on
mid-body to maximum diameter of mid-body

Number of striae between ridges
Height of ridges on mid-body
Egg (with larva), length
Egg (with larva), breadth
Free larva, length
Free larva, breadth

•08

•07--085

•250--280

•08--10

•07--075

•22-24
1-52

•012--018
•55- -60

•22

•030
•095--120

33-43
4

•004--006

•032--037

-023--030
•20

•005

0. bovi&l

Fiancef
(Piettre)

260+T

•26-29

•S2--85

•63^-65

•048- -05c

•034--03(

•230--26£

•0055

Males.

Length of male ...

Diameter -15 mm. from anterior end
Diameter -5 mm. from anterior end ..

Diameter of mid-body ...

Diameter of level of cloaca
Diameter cervical dilatation ...

Nerve-ring from anteriw end
Oesophagus, length
Oesophagus, diameter ...

Cloaca from posterior end
Long spicule, length
Short spicule, length ...

Long spicule, diameter
Short spicule, diameter ...

Transverse ridges apart
Papillae (adanal, postanal, caudal) ..

0. gutturosa,
Australia.

24-33
•05--06

•05--06

•08--09

•03--04

•065

•18--22

1-1

•010--020

•075--085

•180--255

•060--08O
•005--007

•007--010

•0015

, 2, 1 or 2

0. b ovist

France [

(Piettre)

40-50

•085--0&

750--8(

•180--2K
•065--07^

•005-

4, 1, 21

(l) In our original short account (Agric. Gaz., N.S. Wales,
is a typograpl
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H0CERCA, SPP. SlZBS IN MILLIMETRES.
ie authors' drawings (Joan, Piettre), while those in brackets
pp. 44

; 46), compiled from the work of various authors.

Females .

0. gutturosa,
N. Africa.

550+
(•072)--081

(•09)

•30

(•07)
•09--10

(•28)

115
(•036)
•55

•20

•035--047

•090--110

(•33--37)

3-5

(•006)
•035--045

•028--035

•170-195
•004

0. lienalis,

Queensland.

316-(460 ?)
•04

•04

•18--20

•065

Absent
•16

•75-1-1

•015--02

•43--48

13
•020

•040

•2

2
•002

•038-040
•028--030

•240

•004

0. gibsoni.

[526-1403]
[•049]--13

[-106--2O7]
[•37--5]

[-175--245]

Absent
[-102--188]
[-52-1-42]
[-017--052]

[-33-1-138]

[-175--402]

[-007--01]
•05--08

•11--13

2
•012--015

[-04--045]

[-03--039]

[•22--35]

[-003--004]

O. fasciata.

•40--475

•012--015
•07--09

•10

2-4 (3)
(-006--009)

18--23

•003

Males.

bovis, ti '

'

;entine O. gutturosa, O. lienalis, O. gibsoni. O. fasciata.

oan). N. Africa. Queensland.

57-5 28-3-33-8 23-8 [33-55] Male not vet
032) •05 •038-[-066] known

•35 (P-035) •05 •061-[-085]
•09 •09--105 •052 •12-[-196]

•03) 0-58 •03 [-035--056]

? •08 Absent Absent
(•35) •13 [-14--20]

•95 •90 [-48-1-07]

•01) •018--025 [-015--07]

057) •060 [-048--087]

216 •225- -295 •240 [-140--220]

078 •075--088 •057 [-063--094] (l)

•005) (•01) •006 [-005--014]
•005) (•015) •009 [-005--008]

•0O15--0O18 •002 [-0045--006]

text), 0,2 4, 2, 1 4, 1 (?2), 1 4, 1, 2 (3)

orter spicule was reported to be '047 mm.
for 074 mm.

in length. This
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Table showing comparative data relate
The figures in parentheses are based on measurements obtained

(relating to 0. gibsoni) are taken from Dr. Sweet's paD«

Females .

Onchocerca, spf. »izes in millimetres.

the authors' drawings (Joan, Piettre), while those in brackets

QVi dp- 44> 4^)> compiled from the work of various authors.

Length of female
Diameter -15 mm. from anterior end
Diameter just in front of vulva
Diameter of mid-body ...

Diameter at level of anus
Diameter of cervical dilatation
Nerve-ring from anterior end
Oesophagus, length
Oesophagus, diameter ...

Vulva from anterior end
Anus from posterior end
Cuticle thickness
Distance between spiral ridges on mid-body
Ratio of distance between adjacent ridges on
mid-body to maximum diameter of mid-body

Number of striae between ridges
Height of ridges on mid-body ...

Egg (with larva), length
Egg (with larva), breadth
Free larva, length
Free larva, breadth

0. gutturosa,
Australia.

07--085
250- -280
•08--10

07--075
•22--24

1-52
012--018
•55--60

•22

030
095--120

•33-43
4

004--006
•032--037

•023--030

•20

•005

Males.

Length of male ...

Diameter -15 mm. from anterior end
Diameter -5 mm. from anterior end
Diameter of mid-body
Diameter of level of cloaca
Diameter cervical dilatation ...

Nerve-ring from anteriw end
Oesophagus, length
Oesophagus, diameter
Cloaca from posterior end
Long spicule, length
Short spicule, length
Long spicule, diameter
Short spicule, diameter
Transverse ridges apart
Papillae (adanal. postanal, caudal)

0. gutturosa,
Australia.

24-33
•05--O6
•05--06

•08--09

•03--04

•065
•18--22

11
•010--020
•075- -085
•180--255
•060- -080
•005--007

•007--010

•0015

: , 2, 1 or 2

0. bovis,

France
(Piettre).

260+

•26-29

•S2--85

•6S--65

•048--053

•034--036

230--265

•0055

0. bovis,

France
(Piettre)^

40-50

•085--095

•750--800

ISO- -210

065--075

005-006
4. 1, 2
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Sizes in millimetres.

Females.

0. bovis,

Argentine

(Joan and
Piettre),

fflO+^TOOl
7

(•06)

(•10)

•508

(•170)

(•030)

(27)
1-262

(004)

(•60)

(•30)

.
('023)

•209

(24)

(6-9)

038--042

•031-'035

0. bovis,

Argentine

(Joan).

(Din our original short account (Agric. Gaz., N.S. Wales, l?^

is a typography

57-5

(•032)

•09

(•03)

(•01)

(•057)

216
•078'

(?-005)

(?-005)

0. gutturosa,
N. Africa.

550+
(•O72)--081

(•09)

•30

(•07)

•09--10

(•28)

115
(•036)
•55

20
•035--047

•090--110

(•33--37)

3-5

(•006)
•035--045

•028--O35
•170-195

•004

0. lienalis,

Queensland. 0. gibsoni. 0. fasciata.

316-(460 ?) [526-1403] ?

•04 [•049]--13

•04 [-106--207]

18--20 [•37--5] 40--475

065 [-175--245]

Absent Absent
16 [-102--188]

•75-1-1 [-52-1-42]

015--02 [-017--052]

43--48 [-33-1-1381

•13 [-175--402]

•020 [-007--01] •012--015

•040 •05--08 •07--09

•2 •11--13 10

2 2 2-4 (3)

•002 •012--015 (-006--009)

•038-040 [-04--045]

028--030 [-03--039]

•240 [•22--35] 18-23

•004 [-003--004] 003

(3 in text), 0,2

0. gutturosa,
N. Africa.

28-3-33-8

•35 ( ? -035)

•09--105

0-58
•08

(•35)

•95

•225- -295
•075--088

(-01)

(-015)
•0015--0018

4, 2, 1

0. lienalis,

Queensland.

23-8

05
05
052
•03

Absent
•13

•90

•018--025

•060

•240

057
•006

•009

002
4, 1 (?2), 1

0. gibsoni.

[33-55]
•038-[-066]

•061-[-085]

•12-[-196]

[-035--056]

Absent
[-14--20]

[-48-1-07]

[-015--07]

[-048--087]

[-140--220]

[-063--094] (i)

[-005--014]

[-005--008]

[-0045--006]

4, 1. 2 (3)

0. fasciata.

Male not yet

known

'e shorter spicule was reported to be '047 mm. in

*o* for 074 mm.

length. This
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Notes on the Geology of the moorlands (South
Australia) Brown Coal Deposits.

By A. C. Broughton.

[Read October 13, 1921.]

Carbonaceous shales and lignitic material were located

in a well sunk by Mr. Turner in the Hundred of Sherlock,

about the year 1907, situated about 100 yards east from
the Hundred of Seymour and 2,500 yards south from the
Hundred of Hooper.

Several attempts were made to determine the extent of

the formation, and investigations were carried out with a

view to its utilization. It was not until the early part of

1920 that systematic and extensive work was undertaken
to thoroughly test the locality. This is now being done by
a private company—the Tailem Bend and Murray Coal
Company—as well as by the South Australian Government.
The results are made the subject of the present notes.

The area is being tested by bores every 300 yards, and
where results justify every 150 yards, or closer. By this

means very complete geological sections may be obtained.

In the case of the company's bores, cores were collected every

few inches from the surface to bed rock. The South Aus-
tralian Department of Mines has a calyx drill working on
this area, and the cores obtained by this drill are analysed

by the Department. To date (September 18, 1921) the com-
pany has sunk 73 bores and the South Australian

Government 20.

The following four particular bores will indicate the

method of tabulating the records. The first three, i.e.,

Bores A, B, and C, were sunk by the company, The fourth,

D, shows how the coal is analysed, as the figures have been

made available by the South Australian Department of

Mines. The analyses were made by Mr. W. S. Chapman,
of the School of Mines and Industries :

—

Bore A.

Surface sand ... ... ... ... ,

Travertine limestone
Pale-green and dull yellow-brown sand
Hard compact limestone ...

Pale-green clay, inclined to be arenaceous
Dull-yellow arenaceous clay, pale-green

clay, yellow sandstone ... ... ... 2| 16

Thickness. from
Surface.

Ft. Ft.
... 3 3
... 2 5
... 3 8
... 4 12
is U 13±
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Bore A.
Thickness.

Light-brown and yellow arenaceous clay
Dull-greenish sands, marine shells, sharks'

teeth in this zone ...

Pale-yellow and grey and a little greenish
arenaceous clay

Light-brown, grey, yellow, and greenish-
yellow arenaceous clay with nodular
ironstone, passing into carbonaceous
shales of a chocolate colour at bottom

Brick-red and light-brown clay, yellow
and grey arenaceous clay

Dark-grey arenaceous clay with reddish-
brown streaks, light- and dark-yellow
arenaceous shales, chocolate-coloured
arenaceous shales

Interbanded dark bluish-grey to chocolate
and dark-brown arenaceous shales, nodu-
lar pyrites, black carbonaceous shales ..

Hard compact limestone, marine fossils,

includes water-worn quartz grains and
pyrites

Grey to black carbonaceous shales with
grey arenaceous shale bands

Coal series with subfossil leaves, wood,
and resin

White talcose rotten slate, bed rock ...

Ft.

3

U

2*

3

8

33
3

Bore B.
Thickness.

Surface limestone

Green and yellow arenaceous clay, appar-
ently yellow clay with thin seams of
greenish sand

Small seam of black carbonaceous shale ...

Talcose rotten slate, pink and greyish
hue, bed rock

Ft.

6

Depth
from

Surface.
Ft.

19

22

30

34^

35

37*

54*.

57*.

65*.

98*.

101*.

Depth
from

Surface.
Ft.

6

52

12
12*

64*

Bore C.

Surface soil

Travertine limestone
Greenish sand
Yellow clay
Light-grey and light-brown shales
Darker carbonaceous shales
Coal series

Carbonaceous shales ...

White talcose material, bed rock

Depth
Thickness. from

Surface
Ft. Ft.

... 5 5

... 13 18

... 6 24

... 4 28

... 5 33
2 35

'.'.'.

10 45
... 2 47
... 5 52
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Boee D.

The following analyses are supplied by the courtesy of the
South Australian Department of Mines. Analyses by Mr. W. S.

Chapman, of the School of Mines and Industries (Government
number: No. 11 Bore, Moorlands [11 M.]) :

—

Depth
from

Surface.

Analyses as liaised.

No. of
Sample Description. Moisture

at 105° C.
Volatile
Matter.

Fixed
Carbon.

Ash.
per

per cent. per cent. per cent. cent.

1 Lignite 45' 2"-50' 8" 57-01 20-55 13-85 8-59

2 50' 8"-52' 2" 50-67 21-67 15-26 12-40

3 52' 2" -55' 2" 52-99 21-41 15-26 10-34

4 55' 2"-58' 2" 52-75 24-00 15-80 7-45

5 58' 2"-61' 2" 53-32 19-84 13-89 12-95

6 61' 2"-62' 8" 54-00 22-94 13-40 9-66

7 62' 8"-65' 8" 49-06 20-68 12-57 17-69
8 65' 8"-69'-2" 52-48 15-94 8-36 23-22
9 69' 2"-72' 2" 48-41 20-09 11-46 20-04

10 Lignite 72' 2'-74' 8" 45-65 17-54 9-33 27-48
11 with clay 74' 8"-75' 8" 33-16 11-35 5-96 49-53

The first three bores have been chosen for description

because they indicate the rapid alteration that occurs over

comparatively short distances. The fourth bore has been
selected because it is a typical example of the composition

of the lignitic or brown coal series.

The Bores A, B, and C are in a straight line, north and
south, 1,910 yards east from the boundary between the

Hundreds of Sherlock and Seymour. The most northerly

of these, viz., Bore A, is about 2,830 yards south from the

Hundred of Hooper. The distance between this and Bore B
is' 750 yards; the distance between Bores B and C is 300
yards. These three together, with Bore D (a Government
bore), are representative of 93 bores on the area considered.

Geological Section 1.

Basin formation indicated by Bores. Vertical thickness
exaggerated five times. Surface configuration according

to Topographical Survey.

Boue A. Bore B. Bore C

to So Yah os

m Over- Bt/«0£N. Coal 6oal oeaiES. MR &.-R OCK.
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Geological Section 2.

Formation indicated by 12 Bores, in line, at 300 yards' interval.

One Bore is 150 yards from next closest Bore. Vertical thickness

exaggerated nine times. Surface configuration according to

Survey.

r_- _ - _
-j Over- Buhos CoAL-Sesits !e.o- Rock.

The following table supplies particulars of Bores A, B,

and C in respect to over-burden, thickness of coal series,

and depth at which bed rock was struck :
—

Bore A. BoreB. Bore C.

Over-burden 67i ft. 12| ft. 35 ft.

Coal series 33 ft. — 10 ft.

Bed rock at 100£ ft. 12£ ft. 45 ft.

From the preceding table it will be seen:— (1) The coal

series occur in shallow basins; (2) a rapid variation in the
thickness of the coal series

; (3) old surface topography deter-

mines the coal basin occurrences.

From the log of Bore A, which is typical of 93 other

bores over the area, we find that seven distinct lithological

characteristics are encountered in regular order from the sur-

face downwards :
—

vii. Surface sand and travertine,

vi. Greenish and yellowish clays in which a greenish

sand containing sharks' teeth occurs as a distinctive

zone. Fossiliferous limestones,

v. Carbonaceous shales,

iv. Hard grey fossiliferous limestone with pyrites and
quartz pebbles,

iii. Carbonaceous shales with appreciable amounts pf

iron sulphides,

ii. Brown coal series,

i. Rotten talcose slates, bed rock.

In places the bores have penetrated for some distance

—

in one place 52 ft.—into the old rock underlying the form-
ations in which the coal series occur. Generally speaking,
this old rock has been found to be a pipe-clay, if overlain

by carbonaceous beds of any thickness. If the carbonaceous
i2



252

beds are thin, or absent, and foooiiiferous limestones,

arenaceous clays, clays, or sandstones immediately rest upon
the bed rock, the latter is coloured in a variety of shades,

such as delicate pink and silvery-grey, light green to a slate

colour, intense purples, dull greens, and reds. The proximity
of the carbonaceous deposits has resulted in a bleaching of

the adjacent older formations.

Some bores have shown quartz or ironstone to occur

in the bed rock immediately beneath the beds in which the

coal series are found. When this occurs the quartz and iron-

stone are generally located near to the surface, indicating

that such occurrences, by their greater resistance to weather-

ing, led to elevations in the contour during the time immedi-
ately preceding the deposition of the brown coal series. Some-
times, when the quartz and ironstone have been penetrated,

large lumps of undecomposed slate have been brought up in

the boring tools, suggesting the presence of mineral reefs and
lode breccia.

In addition to the bores, a number of shafts have been
sunk in the district, several of which have penetrated the

coal, and, in two places, considerable underground develop-

ment gives an opportunity to examine the coal in situ. About
700 tons of coal have been raised, the quality of which may
be gathered from particulars given of Bore D, which includes

an analysis by Mr. Chapman, at the instance of the Mines
Department.

Associated with the coal seam are remains of trees, still

showing the original cellular structure, some with the original

pith, which is grey and soft. The grain of the wood in some
of these old trees is so well preserved that the timber may
be splintered like deal.

These subfossil trees occur generally in a horizontal posi-

tion within the enveloping carbonaceous matrix. This matrix
contains small globules of a yellow resinous substance, and,
occasionally, larger nodules of a darker resin, similar to

yacka gum, in shape and colour, and a characteristic fossil

leaf showing veination and cellular structure. This bed has
the appearance of an old peaty deposit. Masses of the fossil

leaves, sometimes J-in. in thickness, occur. In some places

interbedded arenaceo-carbonaceous shales are met with in

the coal deposit, indicating a local variation of conditions

of deposition.

Conversion of the vegetable remains to a highly

bituminous material is often observed; also the complete
replacement of the original woody tissue by sulphide of iron,

forming a pseudomorph in pyrites and showing the original
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vegetable structure. The mode of formation of these coal

deposits was perhaps similar to the present-day swamps on
the adjacent Murray back-waters.

From the evidences available the following order of

occurrence may be suggested :
—

(1) Denudation of high land immediately preceding a

depression of the local area.

(2) Depression of the area which permitted swamps to

form, into which were carried and retained timber and other

organic material, the debris of floods and continental drainage.

(3) The previous dry land (Pre-Cambrian) now became
basins in which newer sediments were deposited ; the more
elevated portions remained as islands or dry margins. Into
the swamps, within the basins, highly carbonaceous muds
were carried by floods; this, together with vegetation brought
by flood waters and swamp j)lants which grew in situ, formed
a peaty deposit.

(4) Further subsidence, preceded by local changes,

caused deposition of less carbonaceous material with a corre-

sponding increase of mineral sediments forming shales.

Such subsidence permitted the sea to encroach and finally

cover some, if not all, of the swamp land.

(5) Slight elevation then succeeded, and swamp condi-

tions again eventuated, with the formation of thick car-

bonaceous shales.

(6) Another subsidence followed and the sea encroached.

A series of fluctuations now occurred, evidenced by greenish

sands (which contain sharks' teeth), sandstones, marine fossils

in limestones, and clays. Finally the whole area was again

elevated to dry land and our present-day conditions came
into existence.
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The Status of the Dingo.

By F. Wood Jones, D.Sc, F.Z.S.,

Professor of Anatomy in the University of Adelaide,

[Read October 13, 1921.]

Speculations concerning the origin of the Warrigal, or

Dingo, have occupied a considerable place in Australian

zoological literature, and if we accept Etheridge's 1916

Memoir as being the latest authoritative pronouncement upon
the subject, we are forced to conclude that, in Australia at

any rate, the question is regarded as by no means settled.

Etheridge postulates two alternatives : the Dingo may bo
indigenous, or it may be introduced; but he concludes his

essay by saying, "which of the postulates the reader is pre-

pared to adopt must be left to his interpretation of the facts

stated." The reader will possibly be left with the impression

that the author believes the animal to be indigenous, but the

facts embodied in the substance of the paper are hardly suffi-

cient for either author or reader to form a very definite

opinion.

This uncertainty is, unfortunately, given currency in text-

book literature, and Beddard (Mammalia, Camb. Nat. Hist.,

p. 421) says, "it does not seem certain whether it was tamed
and brought over to Australia by the native races, or is a true

and indigenous Australian species." It is owing to this

apparent uncertainty concerning the animal that the present

author has thought it worth while to write a paper upon a
subject to the discussion of which he brings forward no new
facts and no new theories.

[A] A brief survey of the literature yields the following

opinions expressed, from time to time, by authorities upon
Australian zoology :

—
(1) The Dingo has been claimed to be an indigenous

Australian mammal—an animal which originated within the

confine's of the Australian continent. Prof. McCoy (Prod.

Paleont. Vict., Ace. vii., pp. 7-10) remarks that "the Dingo
was really one of the most ancient of the indigenous mammals
of the country." Again, Gerard Krefft (Mammals of Aus-
tralia) says, "It must be accepted as a fact that the Dingo
is indigenous."

(2) It has been claimed that the Dingo is not only an
indigenous Australian mammal, but that it is, actually, the

ancestor of the domestic dog. J. Douglas Ogilby (Cat. Aust.
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Mamin., p. 125) states, "Until proof to the contrary is forth-

coming, we shall consider the honour of being the original

progenitor of our domestic favourite as due to the Australian
Warrigal."

(3) It has been claimed that the Dingo is a wild, true
species of Can/s which came to Australia, unaided by and
unassociated with man, by a land route which has ceased to

exist. Lucas and Le Souef (Animals of Australia, pp. 9-14)
assert, "We must conclude that the Dingo reached this con-

tinent without the aid of man"; he "wandered into Aus-
tralia when the land bridge existed where Torres Strait is

now." The same view is expressed by Dr. R. L. Jack, who
says (Geol. Pal. Q'land, 1892, p. 623), "The Dingo arrived

by some chance means of conveyance without assistance, or

he may have simply walked overland."

(4) It has been urged that the Dingo is a domesticated
dog, which, as the companion of man (in the form of the
Australian aboriginal), came to Australia from the north by
a land bridge.

(5) It has been argued that the Dingo is a domesticated
dog which came in with the Australian aboriginal, not by a

land bridge, but by a sea route.

(6) It has been said to "owe its introduction to early

Malay settlers from Asia" (Aflalo. Nat. Hist. Austr., p. 6).

(7) The Dingo has been said to be a domesticated dog
introduced by Dutch navigators. Mr. J. Neil McGilp (South
Australian Naturalist, vol. ii., No. 3, p. 59) states, "Most
people, I believe, think that the Dingo was introduced by
Dutch navigators into the Northern Territory." How wide-

spread this belief may be I do not know.

[B] The antiquity of the Dingo in "Australia has been
very variously estimated :

—
(1) It has been said to date from the Pliocene. McCoy

(op. cit.) states, "Our present species, although still living

in great numbers, I have no doubt dates from the Pliocene

Tertiary time."

(2) It has been claimed as "one of the most ancient of

the living Australian land mammals" by Lucas and Le Souef.

(3) On the other hand, it is said to be no older than the

period of the Dutch navigators.

[C] Strangely enough, although it is easy to find specu-

lations concerning the zoological affinities of the Dingo, it is

a difficult matter to discover exactly what points authors

have relied on for their determinations. So far, I have been
unable to trace among the writings of those who have specu-

lated on the status of the Dingo, any indications of precise
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investigations into the crucial zoological characters of the
animal they are dealing with :

—
(1) McCoy says, "It was certain that the native dogs of

Continental Asia were not clearly related, to the extent of

specific identity, with the Australian one, nor could any near
analogies be found elsewhere."

(2) Lucas and Le Souef state that "in the anatomy of his

teeth and skeleton he seems to be intermediate between the
wild dogs of South America and the dogs and wolves of the
Old World." Unfortunately the skeletal and dental char-

acters by which this comparison was arrived at are not stated,

and the particular wild dogs of South America, with which
the comparison was made, are not specified.

(3) Ogilby pictured it as a wild dog which was the

ancestor of all domesticated dogs, and Mr. C. M. Woodford
gave it as his opinion that "the Dingo is probably the pro-

genitor of the domestic dog of all the Pacific Islanders."

(4) Beddard assumes a non-committal attitude and calls

the Dingo "an interesting and somewhat mysterious species

of dog or wolf."

[D] That the Dingo is some sort of a dog is practically

the only point upon which all writers have agreed. But it

is one thing to agree that the Dingo is a dog, and another
to agree as to what, zoologically speaking, a dog is. Before
precise anatomical points were studied as the criteria for

specific distinctions, a vast amount of speculative literature

was woven about the problem of the origin of the dog as a

domesticated animal. In Darwin's Animals and Plants

under Domestication (1868) will be found a very good account

of the opinions that had been put forward up to the time

of writing this great work. It had been claimed that the

domestic dog had his origin in the jackal, in the wolf, or

in some species no longer extant. It had been claimed that

the domesticated races were polyphyletic—that some had
arisen from one wild stock and some from another. It had
been claimed also that the origin was a mixed one, and that

domestic dogs had arisen by the crossing of various wild

stocks living or extinct. This uncertainty still exists in most

accounts of the origin of the dog; even our best text-

books still hesitate concerning the wild progenitor of the

domestic dogs, and most seek safety in hints at polyphyletism.

Most of the uncertainty that prevails is due to emphasis laid

upon such variable characters as coat colour, and texture,,

tail and ear carriage, and such other external and conspicuous

but highly plastic features. Again, the relative fertility of

domestic races with local feral races, or true wild species,

has confused the issue.
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In the genus Canis, as it is at present constituted, there
are two main types—the true wolves and the jackalls. These
two main types differ from all the other animals, formerly
included in the genus, in two intrinsic anatomical features :

(1) the pupil of the eye is circular when contracted, and
(2) in the skull, the supra-orbital region and processes are
inflated and convex. In these features the true members of

the restricted genus Canis (which is practically the Thooid
or Lupine series of Huxley) differ from the Alopecoids or
Vulpine series, which have the pupil of the eye elliptical,

and the supra-orbital region and process uninflated and
concave.

All dogs, domestic or feral, conform to the first type and
therefore belong to the restricted srenus Canis or to the
Thooids of Huxley.

Within the restricted genus Canis, the members have a

full cynoid dentition, and in this they differ from the wild
dogs of south-eastern Asia (the most probable immigrants in

a "walk overland" colonization) which possess a dentition

reduced by the loss of the last lower molar, and are separated
into the genus (J //no. All domestic and feral dogs possess

the full dentition, and therefore are not to be considered as

descendants of the wild dogs of south-eastern Asia. The
true wolves of the northern parts of the Old and New Worlds,
and the jackals of southern Europe, Asia, and Africa, are,

therefore, left as the possible progenitors of the domestic and
feral races of dogs. The northern wolves differ from the

jackals in (among other things) the form of , their first upper
molar tooth. In the jackals this tooth has a platform—the

cingulum—running around the outer (labial) side of the

crown ; in the wolves the platform is reduced or wanting in

the middle of its length. This condition of reduction of the

cingulum must be regarded as a specialization in the northern

wolves, since a complete cingulum is present in Alopex,

V ulpes, and other Cynoids.

What is the condition of the cingulum of the first upper
molar tooth in the feral or domesticated dog ?— a Cynoid
animal which has the full canine dentition, a circular pupil,

and an inflated and convex supra-orbital process. Is

the cingulum of the generalized Cynoid type, or is it the

specialized and reduced type seen only in the true northern

wolves ? In every breed of domestic dog that has been

examined, the specialized wolf tooth, and not the primitive

jackal tooth, has been present. Mr. Gerrit Miller, of the

United States National Museum, has given especial attention

to this point and has declared the northern wolf origin of

all races of domestic dogs (see Catalogue of the Mammals of
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Western Europe). Again, in the American Journal of
Mammalogy (Vol. I., No. 3, May, 1920, p. 149), Mr. Miller
states, "In all specimens (of domestic dogs) that I have
examined, representing very diversified breeds, the skull and
teeth remain fundamentally true to the type which in wild
canids is peculiar to the northern wolves. This type, par-
ticularly as regards the cheek teeth, does not represent a
primitive condition which might be expected to occur in
various members of the family without having any special

significance. On the contrary, in respect to the development
of a combined cutting and crushing type of carnassials and
molars it is the most highly specialized type now in existence."

The domestic dogs are, therefore, monophyletic in so far

as all are the descendants of the northern wolves; but, as

Mr. Miller points out, domestic dogs will breed back with
wolves, "and by this process many, possibly all, local forms
of the wolf have perhaps contributed to the peculiarities of

the domestic races." In other words, the domestic dogs may
be claimed as polyphyletic in so far as various local races of

northern wolves may have contributed to their ancestry; but
monophyletic in so far as nothing but northern wolf has gone

to their making.
The examination of a series of Dingo skulls can leave no

doubt as to the true affinities of the Australian animal. The
Dingo falls into line with all the other races of domestic dogs

in being of the true northern wolf type. Moreover, in the

large size of the carnassial teeth he approaches nearer to the

ancestral type than do the other races of dogs of which I can

obtain specimens or records.

The following table (Table I.) shows the basi-condylar

length of the skull, and the length of the upper carnassial

tooth, in a series of 22 genuine Dingo skulls. For permission

to examine 20 of these specimens I am indebted to the authori-

ties of the South Australian Museum (measurements are in

millimetres) :
—

Table I.

No. and source of Basi-condylar Upper carnassial

specimen. ength. length.

1. S.A.Mus. 165 195
2. S.A.Mus. 165 20
3. S.A.Mus. 167 19

4. S.A.Mus. 169 21-5

5. S.A.Mus. 170 18
6. S.A. Mus., reared in captivity, Q 170 16
7. S.A.Mus. 171 21
8. S.A. Mus. 174 19-5

9. S.A.Mus. 175 . 21
10. S.A.Mus. 176 20
11. F. W. J. ..: 177 20



259

No. and source of Basi-condylar Upper carnassial

specimen. length. length.

12. S.A. Mus. 178 20

13. S.A. Mus. 179 20-5

14. S.A. Mus. 180 21

15. S.A. Mus. 180 20

16. S.A. Mus. 181 21

17. F. W. J. 182 21

18. S.A. Mus. 184 20-5

19. S.A. Mus., reared in captivity, j 185 19

20. S.A. Mus. 190 20-5

21. S.A. Mus. 190 21

22. S.A. Mus. 193 22

The average of the measurements in this series shows

that the Dingo, as a breed, has a basi-condylar length of

177*3 mm. and an upper carnassial length of 20 mm.

Table II. shows corresponding measurements of a series

of domestic dog skulls, some of the figures being taken from

the published records, and some from specimens in the South

Australian Museum :
—

Table II.

Breed of domestic Basi-condylar Upper carnassial

dog. length. length.

1. Great Dane (Winge) 255 22

2. St. Bernard, S.A. Mus. ... 248 20

3. Large dog (Miller) 230 216
4. Mastiff. S.A. Mus. 230 22

5. St. Bernard, S.A. Mus. ... 228 22

6. Dog of the Iron Age from Den-
mark (Winge) 209 20

7. Average of 10 large dogs (Miller) 200+ 20'

5

8. Greyhound, S.A. Mus. ... 195 18
9. Greyhound, S.A. Mus. ... 185 17

10. Average of 20 Dingos (F. W. J.) 177-3 20
11. Chow dog, S.A. Mus. 170 17

It will be noticed from these tables that the Dingo,
as a type, is a dog which possesses very large teeth, for the
small-headed Dingo may have a condylo-basal length of only
165 mm. (No. 2, Table I.), and yet possess an upper car-

nassial tooth as large as that of a St. Bernard, the condylo-

basal length of whose skull is as great as 248 mm. (No. 2,

Table II.). It may be mentioned that the two greyhound
skulls, in the South Australian Museum series, were mixed
in with the 20 Dingo skulls, and although their measurements
do not appear strikingly different from those of the Dingos,
nevertheless, their relatively small teeth enabled them to be
picked out with certainty before any measurements were
taken. Of the very small series of dog skulls which I have
been able to examine the Chow dog shows the greatest like-

ness to the Dingo in the form and proportions of the upper
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carnassial teeth. But large though the carnassials are in
the Dingo, they do not reach the proportions of the same teeth
in the wild northern wolves, for the average for the wolf
tooth is 26 mm. ; yet it must be remembered that the wolf
skull is a large one, the condylo-basal length being constantly
more than 200 mm.

It may be a mere coincidence that the two Dingos which
were reared in captivity (Nos. 6 and 19, in Table I.) happen
to have developed relatively smaller teeth than is normal in
the race; nevertheless, the fact is suggestive of the manner
in which the tooth reduction has come about in the more
pampered races of the domestic dog.

It may, I think, be taken as certain that the Dingo is

a domesticated and feral descendant of the true northern
wolf, and that among such descendants he shows a primitive

retention of his ancestors' great teeth. Physiologically, he
has inherited the comparatively inoffensive smell of the wolf,

and the habit of silent hunting ; and in both these characters

he differs widely from the jackals, the only other members
of the restricted genus Gams. Evidence that the Dingo is a

true domestic dog is to be found in the variability of his coat

colour. Although it is commonly said that a pure-bred Dingo
is difficult to find nowadays, proof of this statement must
not be deduced from the fact that wild dogs of very varying

colour are met with, for, as Mivart has pointed out, the

first white men who came in contact with the Dingo remarked
that both black dogs and red ones were common.

[E] Having dealt with the zoological affinities of the

Dingo, a more certain basis is provided for discussing the

opinions that have been put forward as to the status of the

animal in the Australian mammalian fauna :
—

(1) The supposition that the Dingo is indigenous, i.e.,

that its phylogenetic story was unfolded within the confines

of Australia, is absolutely untenable, and should, once and for

all, be dismissed from literature having any pretence to scien-

tific accuracy.

How the evolution of a Monodelphian Cynoid could have

been accomplished in the absence of any possible ancestral

forms, is a point which the advocates of the indigenous origin

of the Dingo should be called upon to explain. The evolution

of a modified northern wolf in an isolated portion of the

Southern Hemisphere, tenanted solely by Ornithodelphians,.

Didelphians, and a few stray Monodelphian rodents and bats,

is a thing which is zoologically inconceivable.

(2) The doctrine that the Dingo is "one of the most

ancient of the living Australian land mammals," enunciated
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by Lucas and LeSouef, is ridiculous. In a land where
Ornithorhynchus and Myrmecobius survive, the presence of
a feral descendant of an introduced, domesticated northern
wolf can merely be regarded as a relatively recent intrusion.

(3) The theory that the Dingo, as such, is the ancestor
of all domesticated dogs, is absurd, and even that it was the
ancestor of the dogs of the Pacific Islanders is difficult to
credit. How did the Dingo spread its progeny about the
world ? If the introduction of the dog into Australia is a
problem, what then of the infinitely greater difficulty involved
in the dispersal of its progeny from Australia to the rest

of the world, or even only to the Pacific Islands'? A great
deal of ingenuity must be expended in the planning of land
bridges before the thesis can be considered as anything more
than a mere random assertion.

(4) The claim that the Dingo is so ancient an inhabitant
of Australia that he must have come before the earliest

human arrival set foot here, must be considered from two
points of view : first, the antiquity of man in Australia ; and
second, the possibility of the Dingo's unaided entry. Our
knowledge of man's long tenure of the continent of Australia
has been considerably enlarged by the finding of the Talgai
skull, for though it must be admitted that "no absolutely

certain evidence exists as to the exact level at which the skull

was located" (Dr. S. A. Smith), the intrinsic evidence of its

high antiquity is well established.

When taken in conjunction with the human molar from
the breccia of the Wellington Caves, reported by Etheridge,

the portions of human skeletons discovered under similar

circumstances by Krefft, and the evidence collected by Dr.

Fenner (South Australian Naturalist, loc. cit.J, we need not
fear that the high antiquity of the Dingo in Australia need
dissociate his advent from that of his human companion.
It is safe to say that man and the Dingo were the contem-

poraries of some of the extinct marsupials, even if we do not

venture to assign any geological name to the period of their

overlap.

When we come to inquire into the possibility of the Dingo
arriving in Australia unassisted by, and unassociated with,

man, and when we examine the statements of those who
have urged this possibility, we are forced to own that the

difficulties of the problem have not always been appreciated

by those who have advocated this solution. The easy

assumption that the dog "simply walked overland," or that

"he wandered into Australia" by a land bridge, has been a

pitfall which many have failed to avoid. It need not be
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urged that the making of land bridges to admit individual
members of an insular fauna, though a tempting business,

is an extremely risky one. Above all, it is necessary in postu-
lating a land bridge to picture one that would be effective in
the admission of the species in question. For a zoologist

to account for the admission of the Dingo by a former land
bridge, ''where Torres Strait is now," is remarkable. It is

little use to make a passage from New Guinea to Australia
unless a previous series of land bridges connecting New Guinea
to the western Austro-Malayan islands is presupposed, and,
finally, land bridges to connect the Austro-Malayan and the
Indo-Malayan islands. In other words, Wallace's line muit
first be bridged for the benefit of the descendants of the
northern wolves, and then a convenient series of land bridges

must be provided for the journey, via the Austro-Malayan
islands, into the island-continent of Australia. Despite the
utter improbability of this thesis of recent land bridges for

the admission of the Dingo, they have gained wide currency
in Australian literature, and are urged, not only to account
for the dog, but even for the admission of the aboriginal

(see Howitt, etc.). How great would have been the faunal

upset in Australia had land connections with the Asiatic con-

tinental masses (and nothing short of this will suffice) existed

into the human period, is easy to picture, and may be imagined
from a study of the very similar conditions existing in the

Panama region. No land bridge that could have admitted
either the Dingo or man, separately or in company, could

have failed to be the high road of entry of a host of the
higher placental mammals from the northern land masses.

The fact that the Dingo failed to enter Tasmania, and that

even Kangaroo Island was beyond his reach, should be remem-
bered by those who do not fear to make southern land bridges

within the period of the human occupation of Australia.

With Gerrit Miller's statement, that "dogs were origin-

ally domesticated somewhere within the northern area, in-

habited by the true Cams, and that they were subsequently

taken by man to most of the regions into which they have
penetrated," it is impossible, in the face of all the available

evidence, to disagree. The Dingo, I imagine, to be no ex-

ception to this rule. Just as man carried domesticated dogs

to the Pacific Islands, where no indigenous member of the

genus Canis exists, or has ever existed, so he carried him to

Australia. And to Australia, as to the Pacific Islands, he
carried him by a sea route. Some years ago, in a lecture

delivered in London, I expressed the opinion that "the
progenitor of the Talgai man came with his wife, he came
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with his dog, and with his dog's wife, and he must have done
the journey in a seaworthy boat capable of traversing this

unquiet portion of the ocean with his considerable cargo.

Besides this living freight, and the food and water necessary

for the adventure, he carried other things—he carried a know-
ledge of the boomerang, of the basis of a totem system, and
various other cultural features, all bearing a strange sug-

gestion of very distinctly western origin.

"

This statement has been regarded by some critics as

being over-confident; but the examination of the cranial

characters of the Dingo, and the comparison of his dental

features with those of other Cynoids induces me to repeat it

with added confidence.

Since the Dingo is a descendant of the northern wolves,

and ranks merely as a variety of domesticated or feral dog r

the name Cams dingo, given to the animal by Blumenbach,
in 1878, cannot zoologically apply; and Australia's feral dog
should be known as Canis familiaris dingo.
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NOTES ON THE GYNOSTEMIUM IN THE GENUS DIUR/S
AND ON THE POLLINARY MECHANISM IN RHAJUS.

By R. S. Rogers, M.A., M.D.

[Read October 13, 1921.]

Plate XXII.

I. On the Gynostemium of the Genus Diuris.

The genus Diuris is peculiarly Australian, and does not

extend to New Zealand or to any of the adjacent islands.

Its gynostemium is interesting, and apparently marks
an important and rather primitive stage in the evolution of

the Orchidaceae. The column or essential organ of the

Order, in its generally accepted sense, can hardly be said to

exist, as the male and female elements arise separately from
the receptacle of the flower, and only enjoy a brief and
adventitious union during the short period of maturity.

The anther is attached to a short filament, which arises

from the posterior margin of the receptacle. It is placed

vertically, and is considerably longer than the filament that

bears it. It is 2-celled, each cell containing a bilobed pointed
or pear-shaped pollen-mass, the pollen of which is mealy.

The lines of dehiscence are vertical, and when ultimately

the integuments split and retract, they leave two cusps below
in which the bases of the pollinia are supported. There is

no clinandrium.

Up to this point, anther and pollinia together form an
entity, entirely separate from other portions of the sexual

apparatus.

The stigmatic-plate carries the stigma and the rostellum

on the upper part of its anterior face, and it is contracted

below into a style which takes its origin in front of, but at a
lower level than the filament of the anther, to which at

this stage it has no sort of attachment whatever. The style

is situated immediately over the cavity of the ovary, with
which it communicates by means of the stigmatic-canal. The
stigmatic-plate, or pistil, is approximately about the same
height as the anther and, like it, is quite erect. The "disc"
is at first an integral part of the rostellum, but as functional

activity approaches, separation-cells are seen to be forming
around it, necrosis takes place, and it is left lying loose in

a slot in the apex of the rostellum.

The stigmatic-plate and the organs which it carries stand

immediately in front of the anther with its bulging
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pollen-cells, but so far there is no connection between the two
elements.

The filament of the anther is winged and the wings are

produced vertically upwards into two linear structures of

varying shape, which bridge the space between anther and
stigma, and protect the pollinia after dehiscence against dis-

placement and the drying influence of the air.

Dehiscence is now about to take place, and the rostellar-

disc begins to secrete freely. The anther is rigidly supported
behind by the fleshy curved base of the dorsal sepal. In front

and at the sides, the whole of the sexual apparatus is embraced
by the still erect labellum and its lateral lobes ; the raised

line or lines at the base of the lamina are exerting an in-

creasing pressure against the stigmatic-plate in their pro-

gressive development, thus forcing the sexual elements of the

flower more closely together. Dehiscence occurs, and for the

first time union is established between the male and female
elements of the plant. The apices of the pollinia become
adherent to the back of the rostellar-disc. There is no
caudicle. The flower expands; the insect-visitor removes the

"viscid disc" together with the attached pollinia, and cross-

pollination is then effected in the usual manner.
It is interesting in this connection to examine the

gynostemium of Prasophyllum, which has reached a higher
degree of specialization than that of Diuris. Here the fila-

ment of the anther is still retained, but it has become adnate
to the base of the style, so as to form a very short column.
The wings of the filament are very similar to those in Diuris,

but in most members of the genus they have become adnate to>

the sides of the stigmatic-plate, so as to still further con-

solidate the column. The pollinia are composed of sectile

pollen, and they form an attachment to the "viscid disc,"

not directly as in the case of Diuris, but through the inter-

vention of a well-marked caudicle. The structure of the
column is most easily studied in P. elatum, in which the

flowers are relatively large. In this species the wings of the
anther-filament have not yet become adnate to the stigmatic-

plate.

Prasophyllum is almost exclusively an Australian genus,
its only extension of range being to New Zealand.

These two genera do not appear to have developed along
the usually accepted lines of evolution, which are presumably
as follows :

—
1. Suppression of some of the sexual parts and confluence

of the rest to form a column.
2. Aggregation of the pollen into pollen-masses.

3. Formation of a rostellum.
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4. Appearance of a 'viscid disc" on the rostellum.

5. Development of a caudicle or its equivalent.

6. Conversion of the pollinia from mealy or granular
into waxy masses.

Both are in possession of some of the more recently
acquired characters of the Order, whereas in the one the
column has not yet developed, and in the other it is apparently
still in an early stage of evolution.

II. On the Pollinary Mechanism of Phajus.

Two species of Phajus indigenous to Queensland have
been accepted as valid by the late R. D. Fitzgerald, F. M.
Bailey, and other botanists.

Fitzgerald, indeed, prepared a beautiful plate of each
of these, but did not live to complete the letter-press ; con-
sequently many important points connected with the pollinary

mechanism have been left in doubt. Recently the writer
has been fortunate enough to receive from Mr. C. T. White,
Director of the Brisbane Botanic Gardens, a quantity of

material which enables him to supply many details in regard
to these Australian species which have hitherto been obscure
or uncertain.

In the case of P. grandifalius, Lour., the material avail-

able has been ample, and has represented satisfactorily the
various stages of development of the column in that species.

The earliest stages were scantily represented in P. Bernaysn y

Rowl., but the material is believed to have been sufficient on
which to base trustworthy conclusions.

1. P. grandifolius, Lour. The structure of the column
at maturity is shown in Fitzgerald's illustration. The upper
part is dilated with fleshy wings. The anther is lid-like; it

is attached just above the clinandrium and is situated

horizontally over the stigmatic-cavity. The latter is, to a

very considerable extent, shut off by the upward growth of

its anterior margin, and by the inward encroachment of the
lateral ones which are produced into two triangular inturned
appendages. The appendages are continuous with the upper
border of the stigma which is immediately below the

clinandrium. There is no rostellum and no disc, so that the
clinandrium, which is exceedingly shallow and oblique, merges
almost insensibly into the stigma.

The stigmatic-cavity is capacious and its lower part is in

free communication with the stigmatic-canal. Its surface

begins to function very early and secretes copiously even
before dehiscence of the anther.
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In the early stage of development, the anther is placed

perfectly upright on the apex of the column with its two
large parallel cells bulging anteriorly. There is as yet no
marginal growth to the stigma, and its surface, which is

already viscid, is fully exposed as a rounded depression on
the face of the column. Its appendages show as a blue dot
on each side at the base of the anther-cells.

As development proceeds, the anther begins to descend
and it gradually assumes an oblique position; the margins
of the stigma grow upwards and inwards, so as to more
readily accommodate the abundant secretion; the entrance
to the stigmatic-cavity is further constricted by the growth
of the appendages, whose function it is to limit the downward
progress of the anther.

Dehiscence takes place in the early bud, when the anther
has been brought to rest in the horizontal position by contact

with the stigmatic appendages. Internally the anther is

divided into two complete or primary cells, each of which
is subdivided into two incomplete chambers. The four cells

contain eight pollinia, arranged in an upper and a lower
series of two pairs each. The former is accommodated in the

upper part of the anther-cap, the points of the masses con-

verging towards the apex of the anther and their bodies

disposed radially towards the circumference. The second
series, which is somewhat larger than the first, is situated

immediately below, but considerably to the rear of the upper
ones and overlapping their bases. Their covering membranes
bulge considerably below the rim of the anther-cap.

The masses appear to be more or less embedded in a

yellow granular matrix of a flocculent filamentous nature.

This material is most abundant towards the apices, but it is

also to be observed between the bodies of the masses as well

as between the pollinia and the various septa. A careful

examination of the anther before dehiscence shows that the

matrix has become consolidated into linear bands or caudicles

connecting together the apices of each upper and lower pair

of pollinia in the dichotomous manner so beautifully illus-

trated by Francis Bauer, (D more than a century ago, in

Bletia Tankervilliae. These caudicles are of an unstable and
fragile nature, and become broken up or pulverised after

dehiscence, or even before, consequently they are only to be

seen and dissected out in the early bud. Each pollen-mass is

somewhat rounded or ovate with a short acute apex, and is

also plano-convex, the plane surfaces of each pair being in

apposition.

(i) Illustrations of Orchidaceous Plants, Tab. 1.
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When dehiscence occurs, the covering membranes retract

widely; the pollinia of the lower series are brought into con-

tact with the stigmatic fluid, and seepage begins to take

place, particularly into the two external masses. So rapidly

do these latter become affected, that they rarely change their

position and become quickly amalgamated with the viscid

contents of the stigma. The inner pair usually slip down at

the apices which are commonly to be seen protruding round
the inner margins of the stigmatic appendages. Members
of the upper series are subsequently liberated by retraction

of the interlocular septa. The pollinia soon become cheesy

under the influence of the stigmatic fluid and are then con-

verted into a glutinous mass. Innumerable pollen-tubes are

developed and may be traced as a mucoid cord down the
stigmatic canal to the ovary.

Self-pollination therefore takes place in the bud, and
it is inevitable that every flower should become fertilized,

unless some untoward circumstance should interfere with the

descent of the anther.

The only service conferred upon the plant by the expan-
sion of the flower would appear to be the rapid drying up of

the stigmatic contents and the effectual sealing of the stig-

matic-canal. After expansion, the remains of the four lower
masses are still to be traced as four rather dense elastic

caruncles adhering to the back of the stigma.

2. P. Bernaysii, Rowl. This species bears a large and
handsome yellow flower. Structurally the column approaches

closely to that of P. grandifolius, but whereas the opening

into the stigmatic cavity of the latter is V-shaped, in P.

Bernaysii it is quadrilateral in form and very much smaller.

The chief difference, however, is to be found in the attach-

ment of the pollinia, which are approximately of the same
size in both series so long as they are uninfluenced by the

stigmatic fluid. A careful examination of the material avail-

able failed to disclose any evidence of attachment by
dichotomous caudicle, even at an early stage of bud develop-

ment. It was noted that at the apices of the masses, the

granular material occasionally assumed a loose linear form-

ation remotely resembling a caudicle, but in no instance did

there appear to be a dichotomous connection between the

individuals of a pair and between the corresponding pairs of

two series, such as was found to exist in P. grandifolius.

Dehiscence takes place very early in the bud, but pollinia are

often retained, longer than would be expected from the frail

nature of their attachment, some generally being found in

situ after expansion of the flower. They also retain their
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consistency and do not become agglutinated so rapidly as in.

the other species. As in the latter, the external members
of the lower series are the first to become softened by absorp-

tion of stigmatic fluid, the others usually remaining un-

influenced and retaining their form until they are released

from the matrix and fall into the stigmatic-cavity.

The tendency in the genus Phajus to produce supple-

mentary anthers or staminodia is well known. Three such
cases were observed in the material under examination. The
staminodes took their origin from the upper shoulder of the

wing and represent the suppressed lateral anthers of the
inner whorl.

EXPLANATION OF PLATE XXII.

Fig. 1. Column of P. Bernaysii from the front, the anther
is in the horizontal position; dehiscence has taken place.

a, anther ; st, stigma, ap, stigmatic appendage ; w, wing of column

;

u\, origin of staminode
; p, pollen-mass of 2nd series showing

below rim of anther.

Fig. 2. The anther has been removed together with the
upper series of pollinia. Two pairs of pollinia belonging to the
lower series can be seen, their bases still resting in the clinandriunu
Lettering as in fig. 1, with the addition of : a13 point of attach-
ment of anther to back of column.

Fig. 3. A vertical mesial section of column, anther and pollinia
removed; lettering as before with the addition of: st.c, stigmatic-
canal; cl, clinandrium.

Fig. 4. Anther from below showing the two pairs of pollinia
of the upper series. One pair is detached, showing the convex
and plane surfaces of the masses and their acute apices. Lettering
as in fig. 1, with the addition of : p 1? pollen-mass, showing convex
surface; p2 ,

pollen-mass showing plane surface; i, retracted
integuments.

Fig. o. A vertical section through the upper part of column,
the anther and upper series of pollinia removed. Dehiscence has
taken place and a pair of pollinia belonging to the lower series
may be seen with their bases resting in the clinandrium, their
apices having slipped down against the margin of the stigmatic
appendage. Lettering as in the preceding figures.

Fig. 6. Gynostemium of Diuris longifolia from the front
showing

: ap, anther-point ; w, wing of anther-filament ; st,
stigma; rd, rostellar-disc.

Fig. 7. Same from the back. Lettering as in preceding
figure, with addition of : a, anther.

Fig. 8. Same from the side, showing separate origins from
the receptacle of anther-filament and the style of the stigmatic-
plate. The wings of the filament have been removed, a, anther;
ap, anther-point; f1} anther-filament; /,, stvle of the stigmatic-
plate; st, stigma; r, rostellum; p, pollinia.

Fig. 9. Stigmatic-plate from behind with pollinia attached
to viscid disc of rostellum. The anther and its wings have been
removed, st.p, stigmatic-plate; r, rostellum; p, pollinia.
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The Wing-Venation of the Leptoperlidae (Order
perlaria), with description of a new species
of the Genus dinotoperla, from Australia.

By R. J. Tillyard, M.A., Sc.D. (Cantab.), D.Sc. (Sydney),

C.M.Z.S., E.L.S., F.E.S., Entomologist and Chief of the

Biological Department, Cawthron Institute, Nelson, N.Z.

(Communicated by A. M. Lea.)

[Read October 13, 1921.]

The Leptoperlidae are the dominant family in the Stone-

fly Fauna of the Southern Hemisphere, numerous species

occurring in South America, New Zealand, Tasmania, and
Australia. Owing to the fact that they are inert insects,

seldom seen flying, and also because most of the species

appear in the winter, or early spring, in Australia, very
little is known about them here; and it is curious to note
that only a single species, ParanotOperla australica, End.,
from south-western Australia, has, so far, been described

from the mainland. They are, however, common on all fast

mountain streams, and especially abundant in Victoria and
Tasmania ; while, even in so warm a climate as that of Sydney,
at least two species can be taken fairly commonly from July
to October.

In a recent paper ("Canadian Entomologist," 1921, pp.
39, 40) I have tabulated the characters of the various families

of the Order Perlaria, and have also given a dichotomic key
to the same. The Leptoperlidae may be briefly defined as

follows :
—

Small to medium-sized stone-flies of a somewhat gen-

eralized structure, the mandibles, clypeus, and labrum normal,
the palpi with short segments, the anterior coxae placed

widely apart, the tarsi with segment 2 shortest, 3 longer

than 1, the cerci usually long to moderately long, never
reduced to 5 segments or less. In the forewing, Rs is usually

either simple or once forked, very rarely three-branched

;

Cu
x

is simple or forked; 1A is simple; 2A is generally forked,

rarely simple.*1 ) There is no anastomosis or transverse chord
in either wing, but the distal half of the forewing, and fre-

quently also of the hind, carries more or less numerous and
irregularly placed cross-veins. A complete series of inter-

cubital cross-veins is present in the forewing, together with

(i) It is possible that these veins are 2A and 3A respectively,
and that both trachea and vein 1A have disappeared.
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either a complete or incomplete series of medio-cubitals. In

the hindwing, the anal fan is devoid of cross-veins, and there

is always either a complete or incomplete fusion of the pos-

terior branch of M with Cu^ the basal piece of M
3 + 4

descending transversely on to Cu
x

and appearing like a

cross-vein. In the hindwing also, Rs and M are fused basally

for some distance, as in most Perlaria.

The Leptoperlidae are all slenderly-built insects. In the

position of rest, the wings are rolled round the body, the

left forewing overlying the right. The larvae, none of which
have so far been described, cling to rocks in running streams,

and are remarkable for possess-

ing a unique development of a

rosette of gill-filaments around
the anus, numbering fifty or

more, which can be extruded
or withdrawn as required.

These gills are usually of a

beautiful pink or lavender
colour, more rarely whitish.

No study has yet been
made of the tracheation of the
larval wing in this family.

While I was living at Hornsby,
New South Wales, I discovered

a small Leptoperlid larva on
the rocks in one of the creeks

flowing into Old Man's Valley,

and succeeded in rearing the

insect, which was found to be
a new species of Dinotoperla,

and will be described in this

paper. A study of the wing-
tracheation of this larva led

to the discovery of the presence

of the important specialization

mentioned above for the hind-
wing, viz., that there is always-

either a complete or partial

fusion of M
3 + 4

with Cu
1

. The
chief purpose of this short

paper is to demonstrate this

point, as a preliminary to the
complete working out of the
numerous undescribed genera
and species of this family

Text-fig. 1.

Dinotoperla carpenteri, n.

(x8).
The insect in the natural

position of rest.

sp,
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which exist in Australia, Tasmania, and New Zealand, and

of which I possess a very large collection.

Text-fig. 2.

Dinotoperla carpenteri, n. sp. Tracheation of wings of last larval
instar (x48). For lettering, see text-fig. 3, except cu-a, cubito-

anal, and sc-r
;
subcosto-radial trunk trachea.

Text-fig. 2 shows the tracheation of the wings in the last

larval instar of the Hornsby species, Dinotoperla carpent eri,

n. sp. By comparing this with the imaginal wing-venation,
shown in text-fig. 3, the manner of fusion of M

3 + 4 with
•Cuj will be clearly seen. In the larval wing, trachea M

3 + 4

comes off obliquely downwards from the main stem of M,
runs alongside trachea Cu

x
for a short distance, and then

diverges from it again, running freely to the wing margin.
In the imaginal hindwing, the free basal piece of M

3 + 4 takes

on the appearance of a cross-vein descending on to Cu
x
at

right angles, and, consequently, the free distal portion of

M
3 + 4 , after its fusion with Cu

x , appears as if it were a

true branch of this latter vein. It would, indeed, be

impossible to guess the true condition of these veins without a

reference to the precedent tracheation of the larval wing.

The only other genera of Leptoperlidae, so far described

from Australia and Tasmania, are Leptoperla, Newm., and
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T'aran otoperla, End. In both of these, Ms + 4 , after

functioning with Cu 1? remains fused with its right to the

Wing-venation ( x 10)

.

3A U
Text-fig. 3.

Dinotoperla carpenteri, n. sp.

1A, 2A, 3A, the three anal veins; Cu, cubitus; Cu 1;
first

branch of cubitus, branching, in forewing only, into

Cu ia and Cu lb ; Cu 2 , second branch of cubitus; M, media,

branching in both wings into M^, and M 3+ 4 , the latter

fusing partially with Cu
t
in hindwing only; R, radius;

Rj, its main stem; Rs, radial sector, unbranched in both
wings ; Sc, subcosta.

wing margin. The three known genera may be easily

separated by the following Key:—
(1) Cerci longer than abdomen ; Rs in fore-

wing, with a long fork Leptoperla, Newm.
Cerci shorter than abdomen ; Rs. in fore-

wing simple ... ... ... ••• 2

(2) Cu
x
in forewing, simple; in hindwing, a

complete fusion between M 3+ 4 and C^ Paranotoperla, End.
CUj in forewing, forked ; in hindwing,

the fusion between the M3+ 4 and Ciij

is incomplete ... ... ... ... Dinotoperla. Till.

Genus Dinotoperla, Till.

''Canadian Entomologist," 1921, p. 43, text-fig. 4fr.

Dinotoperla carpenteri, n.

Text-figs. 1, 3, 4.

Forewing, 10 mm. Expanse^ 21*5 mm.
Head, thorax, and abdomen dull blackish, touched with

dark brown behind the eyes and on notum. Eyes brownish-
black. Antennae about as long as forewing, very slender,,

with about 50 segments, the basal one slightly enlarged.

Pronotum rectangular, broader than long. Legs dull

brownish, the apices of the femora and tibiae darkened

;

the tarsi darker, except at base of first segment. Cerci rather

sp.
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short, 10- to 11-segmented, tapering, delicately haired, the

basal segment thickest and much longer than any of the next

few succeeding segments. In the male, the superior

appendages are slender, elongated, curved processes, project-

ing on either side of the penis, the basal portion of which is

a broad plate, the distal portion slender and upcurved.

The cerci and appendages of the male are figured in

ventral view in text-fig. 4. In the female, the ven-

tral plate is deeply bifid,

a deep triangular median
notch dividing it into

two triangular pieces.

Wings : — Forewing
medium fuscous, with
irregular paler subhyaline

spaces between the cross-

veins; i.e., each cross-

vein is surrounded by a

rectangle of the fuscous

ground-colour, and the

spaces between these rect-

angles are paler. As the

positions and number of

these cross-veins is incon-

stant, varying for each
individual, the pattern

thus produced is very
irregular, and is never
very conspicuous. Hind-
wing a uniform medium
fuscous. When at rest,

the dark and pale areas

of the two wings appear to reinforce one another, giving the
insect a distinctly banded appearance, as shown in text-fig. 1.

Dedicated to F. W. Carpenter, M.A., late science master
at Sydney Grammar School, in memory of many happy days
spent in the field together studying aquatic insects.

Locality:—Hornsby, near Sydney, N.S.W. Bred from
larvae found on rocks in a small stream in Old Man's Valley;
also found sitting about on the stems of reeds and grass near
the stream. July to October.

Types : —Holotype (Hornsby, Sept. 14, 1917, R. J. T.)

and series of para-types in Tillyard Collection, Cawthron
Institute, Nelson, N.Z.

The set specimens have the abdomens so shrivelled that it

is impossible to determine the sex or study the sexual append-
ages. The descriptions of these organs given above were made
from slides prepared from specimens of the para-type series.

(x57).
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MISCELLANEA.

Obituary Notices.

Remarks by the President.

During the month one has passed away who, for a quarter

of a century was an active Fellow of our Society, Mr. A.
H. C. Zietz. He was elected in 1886. As one of the officers

in the Adelaide Museum he had opportunities for study of

much of our South Australian fauna, both land and marine.

His first paper, read in April, 1887, was entitled "Descrip-

tions of New Species of South Australian Crustaceans." He
created a new genus for one Grt/llopagurus and specified the

type as lithodomus. It was discovered in Gulf St. Vincent
by a born naturalist, a young public school teacher named
G. W. McDougall, who unfortunately died early in life.

Doubtless some of the Fellows have seen the interesting

little animal, which lives in a vertical burrow in soft stone,

and so folds up its front parts as to form a remarkable
flat stopper. The second crustacean was the Dromia
hicavernosa, a medium-sized crab with a strange kidney-

shaped cavity outside each eye hole, with a red margin, the

use of which he could not divine. This was the first of a

dozen papers from his pen on birds, fish, snakes, crustaceans,

kangaroos, wallabies, whales, dolphins, and fossils. In
collaboration with Dr. E. C. Stirling he wrote two papers

on the Genyornis newtoni, and one on the Pha>scolonus gigas

of Owen. He was largely responsible for the reproduction

of the gigantic wombat, Diprotodon australis, whose skeleton

is erected in the Australian section of the Adelaide Museum,
building up its bones from the friable fossil remains found
at Lake Callabonna. The recognition of his scientific work
and his friendliness are indelibly commemorated in a dozen
or more species named after him by various authors, among
whom I am pleased to number myself. Mr. Blackburn went
further and created an insect genus of Zietzia. He accom-
panied me on some of my marine excursions in search of

mollusca, and always proved himself an indefatigable col-

lector, an intelligent scientist, and a very easy and agreeable

companion.
We have also to record the death of Mr. G. G. Mayo,

who had been a Fellow from 1874 till 1919, a period of

46 years, and who is now represented on our register by two
of his children, Dr. Helen Mayo and Mr. Herbert Mayo,
LL.B. A short tribute to his useful relationship to our
Society was rendered last year when he resigned his Fellow-
ship and may be found in Vol. XLIV.

J. C. Verco.

Evening Meeting, September 8, 1921.
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A Tholeiitic Basalt from Eastern Kangaroo Island.

(Communicated by Professor Walter Howchin.)

The evidence of igneous action of Tertiary date in the

Kangaroo Island area has, so far, been indicated only in the

neighbourhood of Kingscote, and to the west.

The rock, which is shortly described in this note, repre-

sents a further member of the Tertiary suite—developed in

the vicinity of Cape Willoughby. Through the kindness of

Professor Howchin, the writer has been able to study this

rock, collected by him from a dyke cutting the older Palaeozoic

or Proterozoic schists near Cuttle Fish Bay, Hundred of

Dudley (Trans. Roy. Soc. S. Austr., vol. xxvii., 1903, pt. I.,

p. 82).

The hand specimen is a grey-black, fine-grained rock con-

taining phenocrysts of felspar, visible with a low-power lens.

There are also present a number of small spherical masses of

brown colour which repiesent infilled amygdales. These do
not exceed one-sixteenth of an inch in diameter.

Viewed in thin sections, the rock has the mineralogical

composition and texture of a basalt. The phenocrysts con-

sist of plagioclase and augite set in a ground-mass of hypo-
crystalline nature. The constituents of the ground-mass are

augite, plagioclase, magnetite, brown glass, and the amygdale
minerals, opal, and an undetermined zeolite.

The augite phenocrysts are usually subidiomorphic and
reach in size 1J mm. They are elongated parallel to the
vertical axis. In convergent light they are seen to be of two
types, a dominant one, biaxal, and in less amount an enstatite

augite of uniaxial character. They are both colourless to

greyish with well-developed prismatic cleavages, and com-
monly show twinning on 100. The plagioclase phenocrysts
reach a similar dimension but are usually smaller. They
show twinning after the Carlsbad and Albite laws, and less

commonly the pericline. The composition approximates that
of bytownite, with a refractive index of 1*57. A glomero-
porphyritic texture is often apparent.

The ground-mass of augite, plagioclase, and glass has the

typical intercertal fabric, the brown glass occurring as angular

patches between the plagioclase laths. The felspar is a plagio-

clase of labradorite composition, with a lath-shaped habit,

and the augite granules still preserve a tendency towards
elongation parallel to the vertical axis. Grains of magnetite
are uniformly distributed through the base. The amygdales
of spherical shape are filled with a very low refracting sub-

stance, partly isotropic, and partly birefringent.

The isotropic material usually borders the vesicle, and
the central part is filled with a birefringent mass of radiating
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zeolite fibres. Both these substances have a refractive index

less than 151. The isotropic material shows irregular cracks,

and has the properties of opal. Its reflective index is con-

siderably below that of the brown glass. These zeolitic

patches are developed quite irregularly between the con-

stituents of the ground-mass.

In some cases the vesicles were formed prior to the final

consolidation of the rock as they are surrounded, externally,

by the ground-mass felspar laths arranged tangentially to

the spherical surface of the vesicle.

This rock is thus distinctly related to the tholeiite type

of basalt, but shows some affinities with the innimmorites,

in the presence of a uniaxial augite, and the presence of opal

in the vesicle substances indicates an acidity more comparable
with the latter. The rock bears no relation petrographically

with the Palaeozoic dyke rocks of the Blinman and Victor

Harbour districts, and there can be no question of its relation

to the Tertiary igneous rocks of the Kingscote area. The
basalts of Kingscote have been shown by Stanley (Trans. Roy.
Soc.'S. Austr., vol. xxxiv., 1910, pp. 69-74) to be enstatite

types of comparative high acidity (53% Si0
2 ). By the pre-

sence of the enstatite molecule in the monoclinic pyroxene,
this tholeiitic basalt is petrographically linked with the

enstatite basalts, and it is probable that they represent terms
in a common differentiation series.

C. E. Tilley.

Evening Meeting, April 14, 1921.

Loranthus and Its Hosts.

Dr. J. B. Cleland exhibited specimens of Loranthus
showing the remarkable resemblance each bore to the general

appearance of the particular hosts. Thus Loranthus exocarpi

on the cultivated olive (and oleander) ; L. miraculosiis on
Myoporum platy carp um ; Lj. sp. near L. gihberulus on
Casuarina and L. hnophyUus on Acacia Burkitti, were in some
instances almost indistinguishable when growing from the

trees or bushes on which they were parasitic. Why this

resemblance ?

(1) The suggestion that the resemblance is a protective

device of advantage to the mistletoe can at once be dismissed.

The mistletoe, being spread by birds feeding on its fruits, is

more likely to court observation than otherwise.

(2) May the resemblance be due to some hormone devel-

oped in the host reaching the parasite by means of the sap
and thus modifying and controlling the development of the
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parasite in the same way that it may influence the host's

tissues 1 This view is ruled out of court by an examination
of the specimens exhibited, amongst which we find examples
in which the leaves of the mistletoe resemble (1) the leaves

of the host, (2) the phyllodes of the host, and (3) the
branchlets of the host. In other words, the hormone if

present would be modifying in some instances different struc-

tures in the parasite to those in the host.

(3) The following, it is suggested, is the real explanation.
The successful establishment of the parasite is probably due to

its accommodating itself reasonably well to the normal sup-

plies of food and water available from the host. If it required,,

owing to greater evaporation, more water than the host was
capable of distributing, then the parasite would presumably
die out just as a plant in the earth succumbs in drought. The
water supply of the host will depend partly on the evaporation
from the leaves or leaf substitutes. If these are protected

from rapid loss (e.g., are glazed, terete, etc.), then the

mistletoe to survive must modify its leaves so as to let the
escape of water by their means be relatively equivalent to that

from a corresponding branch of the host. Otherwise, if the

loss be much greater, the available water travelling up the

host will be soon exhausted. Hence only those species of

Loranth can develop on particular hosts whose leaves function

similarly to the leaves or leaf substitutes of the host.

John B. Cleland.
Evening Meeting, April 14, 1921.

Old Native Camps at Commodore Point,

Encounter Bay.

The native camps referred to in these notes are at the

back of Commodore Point, in Sections 2311 and 2285. I

visited them in January, 1921, and this is intended to record

their condition at that date.

Commodore Point is a granite outcrop backed by sand-

hills. ' In these there are masses of travertine which were
largely used by the natives for hearth-stones and, in the blown

sand, these masses of blackened travertine often stand out as

little hillocks. On digging into these, carbonized matter is

found mixed with remains of food materials. Although one

finds these ancient hearths scattered all through the sandhills

at the sides and back of the Point, the main camp is just

to the west of the Frenchman Rock.

This camp is about 300 yards long and 100 yards wide.

The whole area is thickly covered with shells of Donax
ejndermia from the adjacent Middleton beach, and this cockle
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evidently formed the main food supply of the camp. The
valves are present in countless millions. Mixed with these,

sparingly, are shells of Turbo undulatus, Fasciolaria, Fusus,
and a few other species. The surface is uneven and there
are mounds rising as high as 10 ft., in places. Hearths,
formed of circular collections of blackened travertine, are

scattered everywhere. Amongst these are burial mounds,
many of which have recently been exposed, and long bones,
ribs, and hand and foot bones are plentiful. Owing to the
burials being in a sitting position the skulls have been first

•exposed and generally carried away. On digging down the

lower jaw is generally the first bone met with. The bones
are in a well-preserved condition and are evidently those of

primary burials; that is to say, they are not interments of

bones from tree burials such as one often finds in tumuli on
the lower Murray. In these the hand and foot bones are

frequently partly or wholly missing. The camp is of very old

date, and the extensive sand movements have sifted out the

shells and stones so that successive strata are probably mixed
and now rest on the hard pan.

The main object of the visit was to see what stone remains
could be gathered. The stone implements of the Encounter
Bay natives were of a most primitive kind, made to use in

the camps and left there and not carried about. Those ex-

hibited show the principal forms met with. The most common
are the flat oval hammer stones which appear to have been used

for cracking cockles. In form they are light and easily

handled, and their edges show the marks of frequent percus-

sion. More rarely, one finds stout circular stones with a

well-marked depression on which cockles and Turbos were
placed to be cracked. Then there are rough hand axes, or

choppers, made by knocking flakes off a pebble of suitable size.

These are similar to those found in camps on the Victorian

^oast, and of which I have specimens from Point Cook, near
Melbourne, where there is a similar extensive camp.

Flat masses of granite are scattered about, brought from
the adjacent beach, and are always polished with use on the

upper-surface, while the lower is in the natural rough con-

dition. These, probably, were used for grinding ochre, of

which masses of the yellow and red varieties are met with.

Small highly-polished stones were probably used to grind with.

The search revealed no small chipped implements, but flakes of

quartz are everywhere. These are of such a size and shape

that they make excellent tools for opening the Donaoc, and
I suggest that this was the use they were put to. The quartz

must have been brought from some distant part, and Rosetta
Head seems to be the nearest place where it occurs in
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quantity. High up on the saddle of Rosetta Head is a place
which was very likely the source of this material, and chips are
scattered about over a large area. The extreme hardness and
fine edge of this material rendered the chips fit for their

intended use without any secondary working. Chips of other
material are less common, and some of them are pointed in

form and may have been used as borers or gravers. No large

millstones are met with apart from the granite masses which
may have been used as such, but one fragment with a concave
surface is shown which is evidently of this nature.

Apart from the mollusca the only food remains are the
otoliths of the mullowan, or butter fish, which occur in con-
siderable numbers all over the camp, and this fish evidently
largely contributed to the aboriginal food supplies.

Evening Meeting, May 12, 1921,

R. H. PULLEINE.

On the Methods Adopted by the Aborigines of Australia

in the Making of Stone Implements, based on

Actual Observation.

In my late visit to Central Australia I came into contact

with some aboriginals that still used their native weapons.
Two of these, one quite destitute of clothing, were met with
near the River Finke. They were carrying about half a

dozen rabbits each, which they had killed by means of their

wooden barbed-spears and throwing sticks, or womerahs.
The womerahs had, as is usual, at the opposite end to the

prong, a carefully-chipped stone implement, in the form of

a gouge, which is used for shaping most of the wooden tools

and weapons of the natives. From these men I obtained

useful information as to the methods adopted by them in

making their stone implements, whether by flaking, chipping,

or otherwise. The information thus obtained throws im-

portant light on certain features that could not previously be

explained.

It is well known that the stone commonly used by the

aborigines as a braying stone, or hammer, was a naturally-

formed, oval-shaped, waterworn stone, very fine in the grain.

These so-called "hammer" stones are among the most common
and widely distributed of- aboriginal implements, and are

frequently found on the sites of their old camping grounds.

They give evidence of having been used by the abrasion or

roughened appearance that occurs on some parts of the sur-

face. It has been a little perplexing to find that some of

these hammer stones show an abraded surface at one or both
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ends of the stone in its longer diameter, while others show
the abrasion, not at the end, but at a little distance from
the end, and on one or more of the lateral faces. In some
cases the tool shows signs of use both at the ends and on the
sides of the pebble.

The reason for this was explained by my native in-

structors. When a flake has to be struck from the core, the
end of the hammer is used and a sharp blow is directed at a

point near the edge of the previously prepared flat surface

of the core. By this means a flake, possibly several inches in

length, is struck off and shows a conchoidal fracture con-

centric to the point where the impact was made. To obtain
this effect the striking tool must be used vertically and with
considerable force. To work up a fine cutting edge by
secondary chipping a different method is adopted. During
the day on which I met the two aboriginals at the Finke I

happened to have picked up a quartzite flake, that was
chipped to some extent on one side, and also a round pebble
that had been used as a hammer stone. I produced these

from my pocket and showed them to the two natives. With
respect to the quartzite flake, they said, "Him no good." I

then said to them, "Show me how you make him." One
of the natives then took the quartzite in his left hand and
the round stone, or hammer, in his right, holding the flake

with its flat, or conchoidal side, uppermost. Then, instead

of using the hammer, end on, as is done when removing flakes

from the core, he struck the edge of the flake by a sideways

blow from the hammer, which produced a bevelled surface

along the edge of the convex side of the flake. The object,

in this case, was to make a womerah stone, but, as the native

stated, the stone (a quartzite) was not a good kind of stone

for this purpose. Womerah gouges are usually made from
a very fine-grained porcelain-like stone, and are often an
article of barter between the tribes.

This object-lesson explains not only the use of the smooth,
oval-shaped pebbles (which might be more appropriately called

fabricator* rather than hammers), but also the origin of the
two kinds of abrasion seen on these stones, as referred to
above. I also ascertained that in the use of the stone gouges,

or other cutting: instruments, the stone knife is not directed

away from the workman, as in the case of European usage in

cutting with a steel knife, but is directed towards the
workman.

The information obtained from the natives at the Finke
was confirmed and still further illustrated by the natives met
with on the Macumba Station.

Walter Howchin.
Evening Meeting, September 8, 1921.



282

ABSTRACT OF PROCEEDINGS
OF THE

Royal Society of South Australia

(Incorporated)

for the Year, November 1, 1920, to October 31, 1921.

Ordinary Meeting, November 11, 1920.

The President (Sir Joseph C. Verco, M.D., F.R.C.S.)
in the chair.

Election.—John Neil McGilp a Fellow.
Treasurership.—The resignation of W. B. Poole as

Hon. Treasurer was accepted with regret, and expressions of

appreciation of his services were spoken; B. S. Roach was
elected to the vacant position.

The Hon. Secretary reported that the Council had
handed, to the Archives Department of the Public Library, for

safe custody, certain old documents referring to the origin

and early history of the Society, which would be catalogued
and always available for reference.

Resolved: That the Society endorses the following two
resolutions passed by the Section of Public Health and State
Medicine of the Australasian Medical Congress, held this

year in Brisbane, viz.

:

—
"8. That this Congress is of opinion that the time has

arrived when a campaign of Preventive Medicine should be
made real and effective, and that with the object of carrying

out such an undertaking, and of fully utilizing existing agen-

cies, the Commonwealth Government be approached and
requested to appoint a Royal Commission to fully consider

and report.

"That the personnel of such a Commission should con-

tain a considerable percentage of unofficial medical prac-

titioners, and also representatives of local governing bodies.

"9. That this Congress recognizes the importance of pre-

venting the extinction of wild life in Australia, both on

grounds of scientific interest and of public health. It urges

on the various State Governments the advisability of making
reservations, biological areas in which the protection of the

remarkable Australian animals may be adequate."

In this connection it was pointed out that this Society,

after a campaign of thirteen years, had succeeded in getting
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passed through Parliament the "Flinders Chase Act," estab-

lishing such a reserve in the western portion of Kangaroo
Island under the control of a Board on which this Society

and the University of Adelaide are represented.

The President reported that the Council had made to

Mr. F. R. Marston a grant in aid of research into the possi-

bility of obtaining from azine precipitates samples of the pure
proteolytic enzymes.

Exhibits.—Dr. Pulleine, pro Mr. C. E. May, exhibited
from near Pine Creek, Northern Territory, native copper in

the form of large shot; gypsum crystals with inclusion

resembling moss and also included bubbles ; and from Darwin
a rare shell f Valuta bednalli). Dr. J. B. Cleland exhibited
a specimen of Loranthus exocarpi, Behr., parasitic on
Loranthus pendulus, Sieber, the latter growing on Eucalyptus
odwata, F. v. M., in Beaumont Common. The latter Loranth
has been growing for twenty years or more, but has only
recently been infected by the first-named. The first-named

has, however, been growing on an oleander near by for very
many years, and from this source, probably, has been dis-

tributed to a number of cultivated olive trees. A second
instance of Loranthus linophyllus growing on L. pendulus has
been seen near Clarendon. Also a bird's nest, decorated with
wild flowers which had been worked into the lining and
especially the entrance. The flowers, consisting of three spider

orchids (Caladenia dilatata, R. Br.), a number of white ever-

lastings (Helichrysum Baxteri, F. v. M.), and several heads
of a brownish rush-like plant (Luzula campestris, Dec.) were
quite fresh when the nest was found, having obviously been
gathered that morning or the evening before. The birds had.

evidently exercised selection in their choice of material, hav-
ing chosen the spider-like yellow-brown and purple orchids and
the brownish rush-like heads, though these plants were not
nearly so abundant as some others, for example a striking

blue orchid. The nest was found at Clarendon on October 13,

being empty of contents. Its original builder was Pomator-
kinus superciliosus, Vig. and Horsf., but the old nest had been
taken possession of, Dr. Morgan suggests, by the finch

Stagonopleura guttata (Shaw). Prof. Cleland was indebted
to Mr. J. M. Black and Dr. Rogers for the identification of

the species referred to. Capt. S. A. White exhibited a native

skeleton recently ploughed up at the Reedbeds, showing
mended fractures of leg and arm bones; also the pear-shaped
fruit of a Western Australian Hakea, and the curious black
"kangaroo paw" flower. Mr. A. M. Lea exhibited a col-

lection of insects made by Mr. F. Parsons in the north-east

corner of the State, and another by Mr. H. M. Hale in the
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Flinders Ranges. Both collections contained several species
new to science. He also exhibited roots of an apricot tree
dying from the attacks of weevils, and apricot leaves and
fruits destroyed by another species of weevil (Desiantha
nociva). Mr. A. R. Riddle discussed an apparently un-
recorded phenomenon occurring in the electron type of X-ray
tube, by means of which a brilliant blue light was produced.

Ordinary Meeting, April 14, 1921.

The President (Sir Joseph C. Verco, M.D., F.R.C.S.)
in the chair.

Nomination.—R. J. Burton was nominated as Fellow.
Papers.— "Additions to the Flora of South Australia,

No. 19," by J. M. Black; "Crinoids from the Cretaceous
beds of Australia, with Description of a New Species," by
Professor Walter Howchin, F.G.S.; "A Tholeiitic Basalt
from Eastern Kangaroo Island," by C. E. Tilley (communi-
cated by Professor Howchin).

The President reported that the Council had made a

grant to Professor Wood Jones in aid of research into the

Fauna and Flora of Nuyt Archipelago.
Exhibits. — Dr. Pulleine exhibited palaeolithic stone

implements from South Bruni Island, Tasmania, at the Easter
encampment of the Tasmanian Field Naturalists, and made
some remarks upon Tasmanian implements generally. Capt. S.

A. White exhibited the following birds:

—

Tyto novae-

hollandiae (Chestnut-faced Owl), from the blowhole on
Nullarbor Plain, with Tyto delicatula for comparison; Cora-
cina robusta mentalis (Southern Cuckoo Shrike), from South
Australia, with Coracina melanops (Black-faced Cuckoo
Shrike) from New South Wales and South Australia, and
Pteropodocys maxima (Eastern Ground Cuckoo Shrike) from
New South Wales for comparison ; also specimen prints of

Cayley's "Birds of Australia." Professor J. B. Cleland ex-

hibited specimens of Loranthus, showing their resemblance to

their respective hosts [vide Miscellanea]; also portion of a

branch of a sugar-gum (Eucalyptus cladocalyx) over 2 in.

in diameter which broke off spontaneously at its juncture with

the stem at 12.30 p.m. on February 19, 1921, the day being

warm and muggy and the maximum shade temperature 91° F.

During this month, in the neighbourhood of Adelaide,

numerous large fallen branches were seen lying under these

trees. Mr. J. H. Maiden, to whom the matter was referred,

stated that owing to the liability of the branches of this

species to fall in this way, its cultivation had largely gone
out. The wood of the branch examined was very sappy. Also
a number of portions of the roots of a mallee (Eucalyptus
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oleosa, F. v. M.) removed from a well, sunk beside the tree,

at a depth of 50 ft. The roots are up to \ in. or more in

diameter and very porous, the opening of the tubes being

just visible to the naked eye. The tree was growing about 70

miles north of Eenmark in a slight depression. Being of

rather luxuriant growth, a bore was put down beside it in

search of water. At 115, ft., a portion of the mallee-root

came up ; at 124 ft. water was tapped. The well was now
being sunk to reach this water, and when visited had reached

430 ft. Professor Wood Jones showed a melanistic variety of

the common opossum (Trichosurus vulpecula) which was taken
when young from the pouch of a normally-coloured female;

also a series of otoliths from South Australian fish. Mr. E.
It. Waite, on behalf of the South Australian Museum, showed
a series of all the sea-horses known in South Australia,

seventeen in number, including five new species. Mr. A. M.
Lea exhibited some red mites, found in immense numbers on
apricot trees, at Angaston ; also pumpkins, in various stages,

attacked by the squash-tip disease, a fungus that has

destroyed more than half the past season's crop of pumpkins,
melons, and marrows in South Australia.

Ordixaey Meeting, May 12, 1921.

The Vice-President (R. H. Pulleine, M.B.) in the

chair.

Election.—R. J. Burton was elected a Fellow.

Nomination.—Gilbert Henry Dutton, B.Sc, F.G.S., was
nominated as Fellow.

Notice of Motion by A. G. Edquist re planting of

Morialta Reserve.

Papers.— "'Notes on some Western Australian Chitons

(Polyplacophora) with Additions to the Fauna, and the

Description of a New Species of Rhyssoplax," by Edwin
Ashby, F.L.S., M.B.O.U. ; ''Geological Memoranda (second

contribution).. Subjects: I., Miniature Serpuline 'Atolls';

II., Pseudo-Cryptozoon Structure; III., A Pre-historic

Alluvial Fan at the Mouth of the Glen Osmond Gorge; IV.,

The Occurrence of Scoriaceous Boulders in the ancient gravels

of the River Torrens," by Professor Walter Howchin,
F.G.S.; ''Notes on Old Native Camps at Commodore Point,

Encounter Bay," by R. H. Pulleine, M.B.

Ordinary Meeting, June 9, 1921.

The Vice-President (R. H. Pulleine, M.B.) in the

chair.

Election.—Gilbert Henry Dutton, B.Sc, F.G.S. . was
-elected a Fellow..
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Resolved, on the motion of A. G. Edquist, seconded
by Professor Osborn—"That this Society interest itself in

the future planting of Morialta Reserve, and recommend that

the Flora of the Reserve be kept typically Australian by the
exclusion of exotic trees and shrubs."

Resolved—"That a copy of this resolution be presented

to the Minister controlling the Reserve, by a deputation
consisting of the President, Dr. Pulleine (V.P.), the Hon,
Secretary, Professor Osborn, Professor Cleland, and Dr.

Rogers."
Papers.—"The External Characters of Pouch Embryos

of Marsupials, No. 2, Notoryctes typhiops," by Professor

Wood Jones, D.Sc, F.Z.S.; "Australian Coleoptera of the

Family Malacodermidae," by A. M. Lea, F.E.S.
Exhibits.—Professor Howchin drew attention to the

variation in the present outline of the Morialta Fall from that

shown in the coloured illustration of the same (then known as

Glen Stuart) in George French Angas' book published in

1845, proving that there had been a slight recession in the

falls since that date. Mr. Edwin Ashby exhibited some
specimens of great historic interest, shells collected by the
famous naturalists, Peron and Lesueur, of the ship "Le
Geographe," under the command of Capt. Nicholas Baudin,
who, in 1802, sailing round from eastern Australia, met Capt.

Flinders in the "Investigator." The naturalists made some
very valuable collections at the. various places visited, especi-

ally at King Island, in Bass Strait. The specimens shown by
Mr. Ashby are some of those collected while Baudin lay off

King Island, and which, on the arrival of the explorers in

Paris, were named by the famous French savant, De Blain-

ville, in 1825. The name he gave to them was that of Chiton
linealat us. It is a rather interesting coincidence that the

final recognition of De Blainville's shell Chiton, now Ischno-

chiton lineolatus, was only established by one of Mr. Ashby's
papers published in the Royal Society's Transactions of last

year. This result was made possible through information

supplied by a Belgian specialist in this group of mollusca
named Commandant Paul Dupius. In August last year, after

a long silence due to grave illness, Mr. Ashby received a letter

from him in which he says, "I shall have no time again to

study further my Polyplacophora. The Museum offered to

me £100 to get my collection (less than it has cost me), but
I do not like to put my collection where nobody will do any
work about it. I prefer to give the whole lot to somebody
interested with the matter, so I decided to send you my
collection parcel by parcel." He then mentions some of the
very valuable types and cotypes the collection contains, and
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concludes with the words, "No need to thank me at all;

the whole pleasure I feel in sending my collection to the best

man able to possess it is quite enough." Three parcels have
already been received containing much valuable material, and
these are to be followed by others from time to time. One
of the shells shown still has the words "lie King" written on
the inside of the shell, no doubt in the handwriting of one or

other of the famous naturalists Peron and Lesueur, adding
thereby special interest to that particular specimen. Mr.
Ashby also showed Ghoriplax grayi, H. Adams and Angas,
1864. The specimen shown had been found by a Mr. George
Pattison near Cape Banks Lighthouse, who sent it to Dr. W.
G. Torr, by whom it was placed in Mr. Ashby's hands for

description. Professor Osborn showed a rust fungus (Uromy-
cladium tepperianvm) on various Acacias, with V. simplex
for comparison; also downy mildew on vines (Plasmopora
viticola), a pest recently appearing in South Australia, which
could only be controlled by spraying. Professor Cleland
showed a large mass of "spinifex" (Triodia, sp.) gum from
the Roebourne district, north-western Australia. This is

used by the natives for fixing barbs on their spears. Also fresh

specimens and a water-colour sketch by Miss Fiveash of the

stone-making fungus, Polyporiis basilapiloides, McAlp. and
Tepper, for which they proposed the generic name Lacco-
cephalum . The fungus belongs to the section ovinus of Poly-
porus. It proves to be developed from a deep-buried heavy
true sclerotium, on top of which a false sclerotium appears
which has hitherto been the part found by collectors. The
cap is coloured brown. It is not always reticulated. Also
specimens of some rare or unusual puff-balls from Monarto
South, viz., Secotium melanospermum, Berk., the first finding

since Drummond discovered the species in Western Australia

over seventy years ago; Phellorina strobilina, only found twice

before; a large Tylostoma ; and Battarea phalloides, var.

Stevenii. These fungi would be further discussed in a later

paper. Mr. A.M. Lea exhibited two drawers of insects from
the very fine and extensive collection recently given to the

South Australian Museum by Mr. William W^hite, of Fulham;
many of the showy moths and grasshoppers, although taken
fifty years ago, preserved their natural colours, but some-
times trimmed and stiffened by pasting strip of paper on
underside of wings, and sometimes painted natural colour.

Ordinary Meeting, July 14, 1921.

The President (Sir Joseph C. Verco, M.D., F.R.C.S.)
in the chair.
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The President reported that the resolution, re Morialta
Reserve, passed at the last meeting, had been presented to

the Hon. Minister of Education, and that the deputation had
received a favourable reply. He also reported the death of

our Fellow, the Rev. D. T. Whalley.
National Parks, etc.—A letter was received from the

Naturalists' Section and the Fauna and Flora Protection

Committee, re proposed public meeting to urge the reservation

of large areas for our native Fauna and Flora, and asking for

the appointment of two delegates to a committee to make
arrangements for same. Messrs. Edwin Ashby (Vice-President)

and Walter Rutt (Plon. Secretary) were appointed.

Paper.— "The Rediscovery of Ghoriplax grayi, etc.," by
Edwin Ashby, F.L.S., M.B.O.U.

Exhibits.—Mr. Edwin Ashby exhibited fossil Loricella

sculpta, Ashby, from Table Cape, Tasmania. Five species

of Western Australian parrots, viz., Barnardius semitor-

qvatus, Quoy. and Gaim., from Ellensbrook, in the south-west

of the State, and from 20 miles west of Moora; B. zonariiis

connect ens, Mat., from Moora, and from Watheroo; Platy-

cercus icterotis, Kuhl., from Ellensbrook; Purpureicephalus
pileatus, Vig., from Ellensbrook; Psephotus multicolor, Kuhl.,.

from Watheroo. Professor J. B. Cleland exhibit-ed water-

colour drawings of two curious fungi—the beef-steak fungus
recently introduced from Europe, and a fruiting portion of

native bread. Dr. C. Fenner (for Dr. Johnson) exhibited

sections of recent borings in Adelaide streets ; fossil-bearing

limestones from various localities; igneous rocks from
Houghton ; and belemnites from Central Australia. Mr. A.
M. Lea exhibited three Cypress Lambertiana trees that had
been killed by jewel beetles (Diadoxus scatoris). The beetles

lay their eggs on the trees near the ground and the larvae

practically ringbark the tree and many of the roots, usually

killing the trees and causing unsightly gaps in hedges. Mr.
A. G. Edquist exhibited specimens of a mistletoe, L&ranthus
eccocarpus, found growing on the oleander, olive, and
Pseudacacia, but not showing any tendency to simulate the

foliage of the hosts. Mr. Keith Ashby showed curious apple-

like growths found when pruning .apple trees, and believed to

be produced without flowers.

Ordinary Meeting, August 11, 1921.

The President (Sir Joseph C. Verco, M.D., F.R.C.S.)
in the chair.

The President reported that the Council had agreed to

support three lectures by Dr. Richard Berry, Professor of
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Anatomy in the University of Melbourne, to be given in Ade-

laide on September 2, 5, and 6. on "Child Welfare from the

standpoint of Science, and its bearing upon National

Efficiency

The President reported that, on the initiation of the

Field Naturalists' Section, a public meeting would be held

under the auspices of fifteen Societies interested, on August 18,

to demonstrate the strong public opinion that exists in favour

of more active and sympathetic steps being taken to set aside

further areas of national reserves, and to support those already

proclaimed for the preservation of the native Fauna and Flora.

In connection with this subject, Mr. A. H. Elston
referred to an article in "The Scientific Australian," for July,

on ''Australian Fauna. 7
'

A letter was received from the Australasian Association

for the Advancement of Science, enclosing resolutions re a

Co-ordinated Investigation into Land and Freshwater Flora

and Fauna of Australia and Tasmania.
Papers.— "Australian Coleoptera, Part 2," by Albert

H. Elston, F.E.S. ; "The Craters and Lakes of Mount Gam-
bier,'" by Charles Fenner, D.Sc, F.G.S.

Exhibits.—Professor Howchin exhibited scoriaceous lava

from the sea coast at Streaky Bay. Mr. A. M. Lea showed a

collection of insects recently made by Dr. A, M. Morgan in

north-western Australia, including: several new to science.

Sir Douglas Maw son showed a relief model of the Adelaide
Ranges, indicating a suggested route for a railway from Ade-
laide to near Tailem Bend. Capt. S. A. White exhibited

two species of Xylometum (Wonder, or Native Pear), viz.,

X . occidental-is, from Western Australia, ^rowin^ to a height

of 25 ft. ; and X. piriformis, from Queensland, growing to a

height of 20 or 30 ft. Also seeds of Macrozamta Douglassi,

from Queensland, and of Jl. Fraseri, from Western Australia;
Casuarina forulom, destroyed by Black Cockatoos, from
Fraser Island, Queensland ; Melaleuca Maideni, Boronia

jdnnaia, and B. lechfolia. Also the following birds: —
Falcunoulus frontatus (Yellow-bellied Shrike-Tit) and
Myzomela sanguineolenta (Sanguineous Honey-eater), and
coloured plates of birds and their eggs in connection with
CJayley's "Birds of Australia" shortly to be published.

Ordinary Meeting, September 8, 1921.

The President (Sir Joseph CVerco, M.D., F.R.C.S.)
in the chair.

The President referred to the death, since last meeting,
of two Ex-Fellows—Mr. A. H. C. Zietz, who was an active
Fellow for 25 years, a notice of whose work appears upon
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another page; and Mr. G. G. Mayo, a Fellow for 46 years,

of whose connection with the Society a notice appeared on
page 379 of Volume XLIV. of our Transactions. He also

congratulated Dr. Edward Angas Johnson on his election as a

Fellow of the Royal Sanitary Institute of London.
Papers.—"On the Occurrence of Aboriginal Stone Imple-

ments of Unusual Types in the Tableland Regions of Central
Australia"; and "Notes on the Methods adopted by the
Aborigines of Australia in the Making of Stone Implements,
based on Actual Observation," both by Professor Walter
Howchin, F.G.S.

Exhibits.—Mr. L. Keith Ward showed flint drippings
from Wilson Bluff, in the south-west corner of South Aus-
tralia, near Eucla, and from Sponge Cove, at the head of the

Bight, in both cases found on the top of the cliff. Capt. S.

A. White showed specimens of the Red Cedar Twig Borer
(Hypsepsyla robusta) and twigs of Gedrela, var. Aus-
tralis, from the Queensland forests, showing the destruc-

tive work of the insect; also two species of freshwater shells

from Lake Frome; small flies, which cluster in dense masses;

and specimens of the wood, polished and unpolished, of the
Oak (Tarrietia argyrodendron and T. actinophylla

)

. Mr. A.
M. Lea exhibited a new flea-beetle (Mordellistena) parasitic

on white ants at Townsville, and some small objects, resembling
insects' eggs, but which proved to be a deposit of lime particles,,

found adhering to a fowl's egg. Dr. Angas Johnson showed
gastroliths from a yabbie; ambergris from Port MacDonnell;
and She Pine, native damsons (Podocarpus elata), from
Queensland, showing the expanded front stem.

Annual Meeting, October 13, 1921.

The President (Sir Joseph C. Verco, M.D., F.R.C.S.)
in the chair.

The President welcomed as a visitor Sir Edgeworth
David, Professor of Geology in the University of Sydney.
He also referred to the death of Mr. W. L. Ware, a Fellow
of the Society since 1878 and Hon. Auditor since 1910.

The British Science Guild (S.A. Branch) forwarded a

letter referring to the series of Natural History Handbooks
to be issued under its auspices, and soliciting subscriptions

towards the cost of illustrating the same. The authors' ser-

vices were being given gratuitously, and the Government had
agreed to print and issue the books.

Nominations.—The following were nominated as Fellows:

—Owen M. Moulden, M.B., B.Sc, Dr. Melville Birks^

Professor T. Harvey Johnston, M.A., DJ3c, and Oscar W,
Tiegs, M.Sc.
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The Annual Report and Financial Statement were read

and adopted.
Election of President.—Sir Joseph C. Verco having

declined re-nomination, R. S. Rogers, M.A., M.D, was
elected, and took the chair.

The following resolution was carried upon the motion of

Professor Howchin, seconded by Mr. Walter Rutt :

— "This
meeting places on record its high appreciation of the services

of Sir Joseph C. Verco as President of this Society during
the past 18 years. He has seldom been absent from his duties

in the chair, which he has filled with marked ability. His
devotion to the interests of the Society has been unremitting,

and by his personal monetary contributions, as well as by
donations secured through his agency, the financial position of

the Society has been greatly advanced. We trust that the

Society may long enjoy the privilege of Sir Joseph's
fellowship."

Election of Officers.—The following were elected for

1921-22:— Vice-Presidents, Sir Joseph C. Verco and Dr.
Pulleine ; Hon. Treasurer, B. S. Roach; Members of Council,

Professors Howchin, Wood Jones, and Cleland and Capt.

White; Hon. Auditors, W. C. Hackett and H. Whitbread;
Representative on the Board of Governors of the S.A. Library,

etc., Professor Howchin.
Papers.— "Notes on the Geology of the Moorlands (South

Australia) Brown Coal Deposits," by A. C. Broughton; "The
Status of the Dingo," by Professor F. Wood Jones; "The
Wing-venation of the LeptoperUdae (Order Perlaria) with
description of a New Species of the genus Dinotoperla from
Australia," by R. J. Tillyard, D.Sc. (communicated through
A. M. Lea, F.E.S.); "Onchocerciasis of Queensland Cattle,"

by Professor T. Harvey Johnston, M.A., D.Sc. (communi-
cated through Professor Cleland, M.D.); "Notes on the

Gynostemium of Diuris and the Pollinary Mechanism of

Phajus," by R. S. Rogers, M.D.

ANNUAL REPORT, 1920-21.

The Hon. Treasurer (Mr. W. B. Poole), in November,
resigned his office through failing health, and Mr. B. S.

Roach was appointed in his stead.

The Transactions this year include papers on a variety

of subjects, Professor Walter Howchin, Dr. Charles Fenner,



292

Mr. A. C. Broughton, and Mr. C. E. Tilley dealing with
geological ; Professor Wood Jones, Professor Harvey Johnston^
Mr. A. M. Lea, Mr. A. H. Elston, Mr. Ashby, and Dr.
Tillyard with zoological; Dr. Rogers and Mr. j" M. Black
with botanical ; and Professor Howchin and Dr. Pulleine with
ethnological subjects.

Tlie exhibits at evening meetings have been numerous and
interesting

.

Reference was made in the last Annual Report to the
need for additional shelving, the request for which was laid

before the Government by the Board of Governors of the
Public Library, etc. ; but, so far, no result has followed.

The index to our publications for 1901-1920 is now com-
plete and in the hands of the printers. The cost of printing
and issuing the same will be a serious item in next year's

expenditure.

Two grants in aid of research have been made during the
year—one, to Mr. F. R. Marston, for research into the possi-

bility of obtaining from azine precipitate samples of the pure
proteolytic enzymes; and one to Professor Wood Jones, for

research into the Fauna and Flora of Nuyt Archipelago.
Mr. Marston's work was delayed by the miscarriage of some
apparatus, ordered from London, by the University, but he
hopes to be able to report fully before the close of the summer
vacation. Professor Wood Jones' reseaches have been in pro-

gress, and he hopes to obtain considerable new material dur-

ing the forthcoming vacation.

The Public Library having established an Archives

Department for the preservation and cataloguing of documents
relating to the history of the State, the Council has deposited

therein documents dealing with the early history of this

Society, and of its connection with the Public Library,.

Museum, and Art Gallery of South Australia.

The International Catalogue of Scientific Literature was,

for some years, financed by the Royal Society of London;
but as the burden became too heavy an appeal was made to

other scientific bodies, including our Society, to assist in

defraying the cost. This appeal having met with a poor

response, the publication of the catalogue will probably not be

resumed, which would be a serious loss to the scientific world.

The Society has given its support to various propaganda

of a scientific nature. A deputation from the Society waited

upon the Government to urge that the planting of the

Morialta Pleasure Resort be kept typically Australian by the

exclusion of exotic trees and shrubs. It was also represented

at a public meeting, held in the Town Hall, under the chair-

manship of His Excellency the Governor, to advocate the



293

establishment of larger reserves for native Fauna and Flora.

It was also one of the Societies which arranged for the
delivery, by Professor R. J. A. Berry, of Melbourne, of three-

lectures upon "Child Welfare from the standpoint of Science,

and its bearing upon National Efficiency." At the conclu-

sion of these lectures a resolution was carried that, "In the
opinion of this meeting it is essential that effective measures
be taken in the immediate future for the investigation, study,

and solution of the problem associated with the mental status

and development of the children of South Australia." The
provisional committee appointed to carry this resolution into
effect, including five Fellows of this Society, appointed a sub-

committee to consider an effective plan of action, and to

report to the full committee. It is hoped that the result of

such action will be the growt-h of a sounder public opinion

upon these subjects.

The present membership of the Society comprises 9 Hon-
orary Fellows, 4 Corresponding Members, 81 Fellows, and
1 Associate.

Jos. C. Verco, President.

Walter Rutt, Hon. Secretary.

September 30, 1921.
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DONATIONS TO THE LIBRARY
foe the Year ended September 30, 1921.

Transactions, Journals, Reports, etc.,

presented by the respective governments, societies, and

editors.

AUSTRALIA.
Australasian Institute of Mining Engineers. Proc,

no. 38-40. Melb. 1920-21.

Australia. Bureau of Census and Statistics. Official year-

book, no 13. Melb 1920.

Bureau of Meteorology. Rain-map, 1919-20.

Institute of Science and Industry. Bull. 17, 19-21.
_ Science and Industry, v. 2, no. 9-12. Melb.
Australian Institute of Tropical Medicine. Report, 1917-

19. Townsville. 1918-20.

Northern Territory. Report of Administrator, 1920.

SOUTH AUSTRALIA.
Public Library, Museum, and Art Gallery of S. A. Records

of S.A. Museum, v. 1, no. 4; 2, no. 1.

Report, 1919-20. Adel. 1920.

Royal Geographical Society of Australasia (S.A.

Branch). Proc, v. 20. Adel. 1921.

South Australia. Dept. of Mines. Review of mining opera-

tions in S.A., no. 32-33. Adel. 1920-21.

South Australian Naturalist, v. 2. Adel. 1920-21.

Woods and Forests Dept. Report, 1919-20.

South Australian Naturalist, v. 2, Adel. 1920-21.

South Australian Ornithologist, v. 5, pt. 4; 6, pt. 1-3.

NEW SOUTH WALES.
Australian Museum. Records, v. 12, no. 13; 13, no. 3-4.

Linnean .Society of N.S.W. Proc, v. 45, pt. 3-4; 46, pt.

1-2; and abstracts. Syd. 1920-21.

Maiden, J. H. Critical revision of the genus Eucalyptus,

pt. 43-48. Syd. 1920-21.

Forest flora of N.S.W., v. 7, pt, 6-7.

New South Wales. Board of Fisheries. Report, 1919.

Botanic Gardens. Report, 1919. Syd.
Dept. of Agriculture. Agricultural gazette of N.S.W.

,

v. 31, pt. 10-12; 32, pt. 1-9. Syd. 1920-21.

Science bull., no. 18, 20. Syd. 1921.
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New South Wales. Dept. of Public Health. Report, 1919.

Syd. 1920.

Geological Survey. Records, v. 9, pt. 2-4.

Royal Society of N.S.W. Journ., v. 53. Syd. 1919.

Sydney University. Calendar, 1920-21.

Science papers, 1916-20, A, Bl, B2.

QUEENSLAND.
Queensland. Dept. of Agriculture. Agricultural journal, v.

14, pt. 4, to v. 16, pt, 3. Brisb. 1920-21.

Geological Survey. Publication, no. 269. 1921.

Queensland Museum. Mem., v.' 7, pt. 2. Brisb. 1921.

Queensland University. Collected papers, v. 1.

Royal Society of Queensland. Proc, v. 32, 1920. Brisb.

TASMANIA.
Royal Society of Tasmania. Proc, 1920. Hobart.
Tasmania. Dept. of Mines. Underground water-supply

paper, no. 1. Hobart. 1921.

Geological Survey. Bull. 31-32. Hobart. 1921.

VICTORIA.
Royal Geographical Societyt of Australia (Victorian

Br.). Journ., v. 3-4; 5, pt, 1 ; 7, pt. 1 ; 33, pt, 2; 34.

Melb. 1885-1918.

Royal Society of Victoria. Proc, v. 33. Melb. 1921.

Scientific Australian, v. 27, no. 1-6. Melb. 1921.

Victoria. Geological Survey. Bull., no. 43. 1920.

Records, v. 4, pt. 2. Melb.
Victorian Naturalist, v. 37, no. 6, to v. 38, no. 5. Melb.

WESTERN AUSTRALIA.
Royal Society of W.A. Journ., v, 6, pt. 2. Perth. 1921.
Western Australia. Geological Survey. Bull. 78-83.

ENGLAND.
British Museum (Natural History). Catalogue of the

Lepidoptera, Phalfenae, suppl. v. 2, and plates.

Economic ser., no. 1A, 11. Lond. 1920.

Summary guide to galleries. 1920.

Cambridge Philosophical Society. Proc. v. 20, pt. 1-3.

Trans., v. 22, no. 22. Camb. 1920.
Cambridge University. Solar Physics Observatory. Annals,

v. 4, pt. 1. Camb. 1920.

Conchological Society. Journ., v. 1-6; 16, no. 5-6. 1874-
1921.

Entomological Society. Trans., 1920. pt. 3-5. Lond.
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Geological Society. Geological literature, 1913. Lond.
Quarterly journ., v. 76; 77, pt. 1. 1920-21.

Imperial Bureau of Entomology. Review of applied

entomology, ser. A and B, v. 8, pt. 8-12; 9, pt. 1-7.

Imperial Institute. Bull., v. 18. Lond. 1920-21.

Linnean Society. Journ., botany, no. 302. 1920.

Journ., zoology, no. 228-9. 1920-21.

List and proc, 1919-20. Lond.
Trans., zoology, v. 17, pt. 4. Lond. 1921.

Liverpool Biological Society. Trans., v. 34. 1920.

Manchester Literary and Philosophical Society. Mem,
and proc, v. 63; 64, pt. 1. 1920-21.

National Physical Laboratory. Collected researches, v.

14-15.

Reports, 1918-20. Lond. 1920-21.

North of England Institute of Mining Engineers.
Trans., v. 64; 70, pt. 3-6; 71, pt. 1-3. Newc.

Royal Botanic Gardens, Kew. Bull., 1920; and Index, 1887-

1918. Lond. 1920.

Royal Colonial Institute. United Empire, v. 11, no. 9-12;

12, no. 1-8. Lond. 1920-21.

Royal Geographical Society. Journ., v. 56, no. 4-6; 57;
58, no. l-2;-Suppl. no. 8. Lond. 1920-21.

Royal Microscopical Society. Journ., 1920; 1921, pt. 1-2.

Royal Society. Proc, A599, 688-700; B641-6.
Year-book, 1921. Lond.

SCOTLAND.
Geological Society of Glasgow. Trans., v. 16, pt. 3.

Royal Physical Society. Proc, v. 20, pt. 5. Edin. 1921.

Royal Society of Edinburgh. Proc, v. 41, pt. 1. 1921.

IRELAND.
Roy ax Dublin Society. Economic proc, v. 2, no. 15.

Scientific proc, v. 15, no. 49; 16, no. 1-13. 1920.

AUSTRIA.
Akademie der Wissenschaftein. Anz., 1895-1902, 1912-19.

Berichte der Kommission fur Ozeanographische Forsch-
ungen, 6-12. Wien. 1898-1918.

Sitzungsb., Bd. 129, H. 1-6. Wien. 1920.

Geologische Staatsanstalt. Verb., 1920. Wien.
Naturhistorischen Hofmuseums. Ann., Bd. 33. Wien.

BELGIUM.
Academie Royale de Belgique. Ann., 1910-21.

Fondations academiques. Brux.
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Academie Royale de Belgique. Notices biographiques et

bibliographiques

.

Classe des Sciences. Bull., 1911-19; 1920, no. 1-12;

1921, no. 1-3. Index, 1899-1914.

Mem. in 4°, s. 2, I. 1-3; 4, f. 1-5. 1904-21.

Mem. in 8°, s. 2, t. 1-5; 6, f. 1-3. 1904-21.

Musee Royal d' Histoire Naturelle. Mem., t. 8, f. 3.

Observatoire Royai. de Belgique. Annuaire, 1921.

Annales astronomiques, t. 14, f. 3. Brux.
Societe Royale de Botanique. Bull., t. 53, no. 2. Brux.
Societe Royale Zoologique et Maxacologique. Ann. t. 50.

BRAZIL.
Instituto Oswaldo Cruz. Mem., t. 12, fasc. 1. 1920.

Museu Paulista. Revista, t. 11. S. Paulo. 1919.

Observatorio Nacional do Rio de Janeiro. Anno 37.

CANADA.
Canada. Geological Survey. Mem. 118-123. Ottawa.

Museum bull. 31 ; and various publications.

Mines. Bull. 32 ; and various publications.

Munition Resources Commission. Final report.

Canadian Institute. Trans., v. 13, pt. 1. Ottawa. 1921.

Royal Society of Canada. Proc, v. 14, 1920. Ottawa.

CEYLON.
Colombo Museum. Mem., ser. A, no. 1. 1914.

Spolia Zeylanica, v. 2-7; 11, pt. 43-44.

CHINA.
Royal Asiatic Society, North-China Branch. Journ., v.

51. Shanghai. 1920.

DENMARK.
Dansk Naturhistorisk Forening. Vid.-med., Bd. 71.

Kobenhavn Universitetes Zoologiske Museum. Bull.

13-18.

FRANCE.
Societe des Sciences Naturelles de l

? Ouest de France.
Bull., t. 5. Nantes. 1915-19.

Societe Entomologique de France. Ann., v. 89, pt. 2.

Bull'., 1920, no. 13-18, 21; 1921, no. 3-12. Par.
Societe Geologique et Mineralogique de Bretagne. Bull.,

t. 1, fasc. 1-2. Rennes. 1920.

Societe Linneenne de Bordeaux. Actes, v. 60-70. 1905-18.

Societe Linneenne de Normandie. Bull., ser. 6, v. 10;
ser. 7, v. 1-2. Caen. 1919-20.
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GERMANY.
Berlineb Gesellschaft fur Anthrqpologie. Zeits., 1920-
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APPENDIX.

FIELD NATURALISTS' SECTION
OF THE

Ijtogal Sorieti] of Soutjj ^ustralta (Jncorporateb).

THIRTY-EIGHTH ANNUAL REPORT OF
THE COMMITTEE

for the Year Ended September 30, 1921.

The Committee has pleasure in presenting the Thirty-

eighth Annual Report of the Section. The membership is

now 132, as compared with 112, which was last year's total.

The excursions have been well attended, and the leaders

have been well repaid by the keen interest shown in the study
of the various branches of Natural History.

Twenty excursions have been held-—one on Forestry, six

on Botany, four on Geology and Minerals, two on General
Subjects, one each on Zoology and Pond Life, two on Shore
Life, one Dredging Trip, and a visit to the Museum and to

the Botanic Gardens.

Ten Public Lectures were given, and the attendances

were very good. Seven of these were full evening addresses,

the other three were given as Lecturettes by eight members
of the Section.

'The South Australian Naturalist" has been published

regularly, and during the year its pages have been increased

and illustrations introduced.

A badge has been adopted and is being sold to members
at cost price. The design—Sturt peas—has been much
admired and a block made to use on the cover of the Journal.

During the year a sub-committee was formed to consider

''Vernacular Plant Names." The lists issued by the Victorian

Field Naturalists' Club have been obtained, and the sub-

committee is now prepared to push on with the work.

The Section's first comprehensive Wild Flower Show was
held in October, 1920, and proved very successful. The gross
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takings were £60 2s. 9d., and the expenses were £33 lis. 7d.,.

leaving a credit balance of £26 lis. 2d.

We have to record with deep regret the loss, by death, of

several members. The late Mr. E. H. Lock was a long-

standing, active member who did valuable work as Secretary

for a number of years and for a term as Chairman. The
late Mr. A. M. Drummond was a member of long standing,

and the late Mr. G. A. DeCaux was a recent member.
We have to thank the Editors of The Register and Journal

for their interest in the Section and for the publication of

a series of Nature Notes in their papers. We feel that their

publication has aroused great public interest not only in this

Section, but in the general study of natural history.

Library.—The Librarian (Miss I. Roberts) reports that

there has been a keen demand for books during the year. This
is due to the addition of many interesting and valuable

volumes, purchased by part of the proceeds of the first Wild
Flower Exhibition. Thirty books have been added, covering

most of the natural history subjects. Thanks are due to

Mr. W. C. Hackett for his gift of copies of "The Garden and
Field."

At present the Library is cramped for room, and com-
modious shelves for the proper arranging of the books are

urgently needed.
Charles Fenner, Chairman.

Ernest H. Ising, Hon. Secretary.

September 20, 1921.

THIRTY-SECOND ANNUAL REPORT OF THE NATIVE
FAUNA AND FLORA PROTECTION COMMITTEE.

Four meetings have been held during the year.

Following upon much correspondence and deputations to

the Minister of Industry in reference to the protection of trees

along roadsides, it is satisfactory to report that it is the

intention of the Government to introduce a Bill before Parlia-

ment during the present session.

Matters in connection with Flinders Chase are not at all

satisfactory. The Government has so far failed to give

financial support to the Board empowered to carry on the

Reserve. Without monetary assistance it is impossible to-

carry out the programme of improvements, tree planting,.
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and stocking with animals, that has been drawn up in readi-

ness to proceed when funds are available.

Our Chairman (Capt. S. A. White) has attended meetings

of the Flinders Chase Board, interviewed Ministers, and
visited Kangaroo Island, in his endeavour to get the Govern-
ment to finance the Board, and has been Acting Chairman of

the Board since the Hon. John Lewis' resignation.

A report having been received re destruction of Seals on
Pearson Island (a Reserve), a deputation, consisting of the

informant and delegates from this committee, waited upon the

Minister of Industry on March 8, and asked that adequate
protection be given to Seals on reserved areas. The Minister

promised to enquire into it, and would, so far as possible,

prevent a recurrence of the slaughter. The Minister has since

asked that the committee state exactly what waters and islands

they desired as a reserve for Seals.

The Chairman was instrumental in securing a conviction

against half-castes for destroying native birds at Meningie,

but unfortunately the fine was only nominal.

On August 16 a large meeting of Nature lovers was held

in the Adelaide Town Hall, in which members of the com-
mittee took a prominent part, and the gathering was addressed

by Capt. White, Messrs. E. Ashby and Edgar K. Waite.
The meeting was called as a result of a conference between
the Field Naturalists' Section and this committee with the
idea of awakening the public to the need of protection for

our Fauna and Flora.

Through evidence brought before them by this committee
the Government decided to alter the close season for Kangaroos
and Wallabies, from the six months ending December 31, to

the six months ending March 31. By adopting the later

period it is hoped that it would prevent the heavy slaughter

of these marsupials when they came in to water during the hot
summer months.

Our Chairman during the year has addressed numerous
gatherings, in country and metropolitan centres, on the sub-

ject of native birds and their need for protection, and in this

manner was largely responsible for the better understanding
of the need for further necessary legislation. He had also

visited the Coorong and the nesting islands of Pelicans and
Swans, and found that the birds were generally unmolested.
It is gratifying to learn that upon an island, not previously

used as a breeding ground, at least 800 young pelicans had
been successfully reared during the season.

It is with deep regret that we have to record the death
of Mr. E. H. Lock, a valued and hard-working committee-man.
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Owing to Mr. Andrew having removed from Adelaide,
Mr. J. N. McGilp was elected Hon. Secretary in his stead.

The committee has found that gradually the public are

awakening to the necessity of preserving our Fauna and Flora

;

in this connection mention might be made of the receipt of

a letter from Mr. Sinclair asking that a large area on Eyre
Peninsula, i.e., Hundred of Flinders, be set apart as a Reserve
for Kangaroos and Emus. As Mr. Sinclair is the largest lease-

holder in this Hundred, the committee had no hesitation

in supporting, and has asked the Minister of Industry to do
everything possible to carry out Mr. Sinclair's wish.

The committee calls the attention of all Nature lovers to

the fact that Thistle Island, near Port Lincoln, is for sale.

This, it is thought, could be purchased at a reasonable price,

and as it is an admirable spot for protecting our animals, a
good opportunity is presented for anyone interested to start

a private reservation, as is now common in the United States

of America.
J. Neil McGilp. Hon. Secretary.

September 20, 1921.
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GEN ERAL I N DEX.
(Generic and specific names printed in italics indicate that the

forms described are new to science.]

Aboriginal Stone Implements, 206.

Aborigines of Australia, Making Stone
Implements, 280.

Acacia brachystachya, 13 ; Burkittii,

13; ligulata, 13; Sowdeni, 13; tarcu-
lensis, 13.

Acanthochiton kimberi, 45; subviridis,
45.

Adriana Hookeri, 14.

Allelidea similis, 167.

Alluvial Fan of Exceptional Character
at mouth of Glen Osmond Gorge, 29.

Amphipogon strictus, 5.

Angianthus brachypappus, 21.

Annual Meeting, 290; Report, 291;
Balance-sheets, 294.

Arthrocnemum halocnemoides per-
granulatum, 10.

Ashby, E., Notes on some Western
Australian Chitons, with Additions
to the Fauna, 40 ; Rediscovery of
Choriplax grayi, 136 ; Exhibits

:

Chitons, 286; Fossil, 288; Birds, 288.
Ashby, K., Exhibit: Apple-like
Growths, 288.

Asparagus officinalis, 5.

Aster subulatus, 23.

"Atolls," Miniature Serpuline, 25.

Atriplex crassipes, 8; limbatum, 8;
Muelleri, 8.

Atyphella flammans, 68.

Balance-sheets, 294.

Balanophorus, 94; B. brevipennis, 95;
concinnus, 96; janthinipennis, 96;
pictus, 95 ; rhagonychinus, 96 ; triim-
pressus, 96.

Basalt from Kangaroo Island, 276.
Bassia sclerolaenoides, 7 ; Tatei, 7.

Berry, R., Child Welfare, Lectures on,
288.

Black, J. M., Additions to the Flora
of South Australia, 5.

Blennodia curvipes, 12.

Broughton, A. C, Notes on Geology of
Moorland (South Australia) Brown
Coal Deposits, 248.

Brown Coal Deposits, 248.
Bupleurum semicompositum, 18.

Calandrinia disperma, 11 ; pleiopetala,
12; polyandra, 11; pusilla, 12.

Callistochiton meridionalis, 42.

Callochiton platessa, 41.

Calochromus amabilis, 64; denticu-
latus, 64; guerini, 64; insidiator, 64.

Calotis ancyrocarpa, 18; erinacea, 19;
multicaulis, 19.

Carphurus, 94 ; C. alterniventris, 98

;

armipennis, 97 ; balteatus, 99

;

compsus, 103; cribratus, 101; cris-

„ tatifrons, 98 ; elongatus, 98 ; excisua,

99 ; frenchi, 97
;

gallinaceus, 98

;

interocularis, 102; invenustus, 98;
latus, 105 ; longicollis, 97 ; macrops,
104 ; micropterus, 100 ;

pallidifrons,

97
;

punctatus, 97 ; semirufus, 103
;

tricolor, 102.

Casuarina lepidophloia, 6.

Central Australian Aboriginal Stone
Implements, 206.

Cephalipterum Drummondii, 20.

Child Welfare, Lectures on, 288.

Chitons, Western Australian, 40.

Choriplax grayi, 136 ; g. pattisoni, 137.

Cleland, J. B., Loranthus and its

Hosts ; Exhibits : Loranthus, 283,

284; Bird's Nest, 283; Eucalyptus,
284 ; Spinifex Gum, 287 ; Fungi, 287,

288.

Cleptor goudiei, 168.

Coleoptera, Australian, 50, 143.

Crassula colorata, 12.

Craters and Lakes of Mount Gambier,
169.

Cratystylis conocephala, 20.

Cretaceous Beds, Crinoids from, 1.

Crinoids from the Cretaceous Beds of

Australia, 1.

Cryptoplax hartmeyeri, 46 ; striatus, 45.

Cryptozoon (Pseudo-), Structure, 27.

Ctenisophus curvipes, 143.

Dasytes abdominalis, 133 ; corticari-

oides, 131 ; cribarius, 132 ; ellipticus,

134; erythroderes, 132; hexatrichus,

133 ;
pictipes, 134.

Dingo, Status of, 254.

Dinotoperla carpenteri, 273.

Diurus, 264.

Dodonaea attenuata, 15.

Donations to Library, 296.

Duboisia Hopwoodii, 18.

Dumbrellia melancholica, 63; pilosi-

cornis, 63.

Edquist, A. G., Exhibit : Loranthus, 288.

Eleale, 149; E. amoena, 157; angu-
laris, 161 ; aulicodes, 158 ; carinati-

collis, 152; cribrata, 167; globicollis

162 ; hirticollis, 165 ; illaetabilis, 153

latipennis, 163 ; margaritacea, 154

pallidipennis, 151 ;
parallela, 159

perplexa, 164 ;
pulchra, 151 ; reticu-

lata, 158; robusta, 155; spinicornis,

160 ; viridis, 155.

Elston, A. H., Australian Coleoptera, 143
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Encounter Bay. Native Camps at, 278.

Eragrostis Dielsii, 5 ; laniflora, 5.

Eremocarpus setigerus, 14.

Eremophila Larrobei Tietkensii, 18;

maculata. 18.

Eucalyptus dumosa, 17; intertexta, 16;
microtheca. 17 ; oleosa, 17.

Eunatalis, 148.

Euphorbia australis, 14.

Fenner, C, Craters and Lakes of

Mount Gambier,' 169 ; Exhibits

:

Geological Specimens, 288.

Field Naturalists' Section, 309.

Flora of South Australia, Additions
to, 5.

Frankenia fruticulosa, 15 ;
pulveru-

lenta, 15.

Fusanus acuminatus, 6 ;
persicariue,

6 ; spicatus, 6.

Glen Osmond Gorge, Prehistoric Allu-
vial Fan at Mouth of, 29.

Gnephosis skirrophora, 21.

Gyrostemon ramulosus, 10.

Halocnemum australaeicum, 10.

Haploplax, 41.

Helcogaster, 107 ; H. apicicornis, 125

;

aterrimus, 120; atriceps, 123; basi-

collis, 116 ; brevicornis, 115 ; capsu-

lifer, 118; centralis, 126; coelo-

phalus, 121 ; cribriceps, 114 ; excavi-

frons, 119; fasciatus, 127; flavi-

pennis, 115; gagatinus, 109; hoplo-
cephalus, 120; humeralis, 130;
imperator, 110; inflatus, 116; insu-

laris, 109; laterofuscus, 127; laticeps,

128; litoralis, 112; macro cephalus,

122; medioapicalis, 111; medio-
flarus, 113 ; melas, 117 ; niger, 109

;

opaciceps, 113 ; oxyteloides, 123

;

pallidus, 129 ;
pignerator, 124

;

pulchripes, 109; puncticeps, 118;
seminigripennis, 131; thoracicus,

130 ; triangulifer, 121 ; tropicus, 109
;

t-tuberculatus, 110 ; tuberculifrons,

109; v entrails, 125.

Helichrysum Lawrencella Davenportii,
21; Mellorianum, 21.

Helipterum Humboldtianum, 22

;

roseum patens, 21 ; Tietkensii, 22.

Heteromastix, 72; H. amabilis, 74;
angustus, 83; bispinicornis, 77;
bryanti, 74 ; collaris, 83 ; compar,
82 ; denticollis, 80 ; dolicocephalus,

74 ; flavoterminalis, 75
;

fragilis, 81

;

longicornis. 76; macleayi, 74; major,

78 ; mediofuscus, 77 ; mirabilis, 74

;

nigriceps, 80; nigriventris, 82;
nonarius, 75; obscuripes, 78; pulchri-

pennis, 81; pusillus, 73; serraticornis,

84; tasmaniensis, 79; tenuis, 74;
victoriensis, 73.

Heterozona, 41.

Hibiscus Farragei, 15.

Howchin, W., Crinoids from the
Cretaceous Beds of Australia, with
Description of a New Species, 1

;

Geological Memoranda, 25 ; On the
Occurrence of Aboriginal Stone
Implements of Unusual Types in the
Tableland Regions of Central Aus-
tralia, 206; On Methods Adopted by
Aborigines of Australia in making
Stone Implements, 280 ; Exhibits

:

Book, 286 ; Scoriaceous Lava, 289.
Hypattalus alphabeticus, 91; flavo-

apicalis, 92; inconspicuus, 93;
insularis, 92 ; minutus, 94 ;

punctu-
latus, 91 ; sordidus, 91 ; tricolor, 93.

Ischnochiton cariosus, 41 ; resplendens,
41 ; torri, 41 ; virgatus, 41.

Isocrinus australis, 1 ;
parvus, 3.

Johnson, A., Exhibits: Gastroliths,
Ambergris and Plants, 290.

Johnston, T. Harvey, Onchocerciasis of
Queensland Cattle, 231.

Jones, F. Wood, External Characters
of Pouch Embryos of Marsupials,
36; Status of the Dingo, 254; Ex-
hibit : Opossum, 285.

Juncus maritirnus australiensis, 5.

Kangaroo Island, Basalt from, 276.

Kochia pyramidata, 7; triptera, 6;
rar. erioclada, 7 ; villosa tenuifolia, 7.

Kopionella matthewsi, 43.

Laius albomaculatus, 89; armicollis,

86 : cinctus, 86 ; effeminatus, 86

;

flavifrons, 85 ; inconstans, 90 ; in-

tricatus, 88 ;
janthinipennis, 87

;

pallidus, 85; sinus, 85; trifoveicornis,

89 ; verticalis, 85.

Lea, A. M., On Australian Coleoptera
of the Family Malacodermidae, 50;
Exhibits: Insects, 283, 285, 287, 288,

289, 290: Diseased Pumpkins, 285.

Lepidium leptopetalum, 12.

Leptorrhynchus tetrachaetus penicil-

latus, 19.

Leschenaultia divaricata, 12.

Library, Donations to, 296.

Liolophura georgiana, 45.

List of Members, 306.

Loranthus and its Hosts, 277.

Loranthus linophyllus, 6; miracu-
losus, 6.

Lucilina delecta, 47.

Luciola complicata, 67 ; costata, 66

;

cowleyi, 65; dejeani, 66; flavicollis,

65.

Malacodermidae, 50.

Marsupials, External Characters of
Pouch Embryos, 36.

Mayo, W. L., Obituary, 275, 290.
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Melaleuca glomerata, 15 ; hakeoides,
15.

Members, List of, 306.

Metriorrhynchus atricornis, 51 ; can-
cellatus, 53; centralis, 51; com-
positus. 59 ; crassipes, 60 ; diminu-
tivus, 53 ; eremitus, 52 ; eucerus, 60
foliatus, 50; fuligineus, 55; fumosus
51 ;

funestus, 58 ;
gracilis, 51

heterodoxus, 52 ; i?isignicornis, 56
marginicollis, 55 ; melaspis, 52
mimicus, 54 ; minutus, 54 ; modicus
59 ; occidentalis, 52

;
pallidominor

57 ;
parvoniger, 53 ; ramosus, 53

rhipidius, 50; rufomarginatus, 58
serraticornis, 50; trichocerus, 61.

Miniature Serpuline "Atolls," 25.

Miscellanea, 275.

Moorlands Brown Coal Deposits, 248.

Morialta Falls, Recession of, 286.

Morialta Reserve, 286, 288.

National Parks, 288, 289.

Native Camps at Encounter Bay, 278.

Native Fauna and Flora, 289.

Neocarphurus costipennis,> 106; semi-
flavus, 106.

Notoplax, 45.

Notoryctes typhlops, 36.

Obituarv: Mayo, G. G.. 290; Ware,
W. L., 290; Zietz, A. H. C, 289.

Occurrence of Scoriaoeous Boulders in

Ancient Gravels of River Torrens,
32.

Onchocerca fasciata, 243
;

gibsoni,

242 ;
gutturosa, 231 ; lienalis, 240. •

Onchocerciasis of Queensland Cattle,

231.

Onithochiton scholvieni, 45.

Osborn, T. G. B., Exhibit: Fungi, 287.

Phaeocyclotomus chloropus, 149.

Phajus Bernavsii, 268; grandifolius,
266.

Phlogistomorpha, 145 ; P. blackburni,
146 ; croesus, 146.

Phlogistus, 144 ; P. corallipes, 145

;

imperialis, 145 ; modestus, 145

;

mundus, 145.

Plaxiphora albida, 42.

Podolepis acuminata, 23 ; capillaris, 23.

PoLvplacophora, 40, 136.

Public Health and State Medicine, 282.

Pulleine, R. H.„ Old Native Camps
at Commodore Point, Encounter
Bay, 278; Exhibits: Minerals and
Shell, 283; Stone Implements, 284.

Pylus pygmaeus, 168.

Queensland Cattle, Onchocerciasis of,

231.

Resolutions, 282, 286, 288.
Rhagodia Billardieri, 8; Gaudichaud-

iana, 7.

Rhyssoplax geraldtonensis, 47 ; torri-

anus, 45.

Riddle, A. R., Discussion on X-ray
Tube, 284.

Rogers, R. S., Notes on the Gynos-
temium in the Genus Diurus, and on
the Pollinarv Mechanism in Phajus.
264.

Salicornia quinqueflora, 9 ; pachy-
stachya, 8.

Scaphisoma bryophaga, 144.

, Schoenus aphyllus, 5.

Scoriaceous Boulders in River Torrens.
32.

Selenurus annulatus, 69; flavoinclusus,

71 ; tenuicornis, 70 ; tenuis, 70.

Senecio dryadeus, 22.

Sida calvxhymenia, 15 ; cryphiopetala,
15.

Solanum chenopodinum, 18 ; coactili-

ferum, 18 ; hystrix, 18 ; rostratum, 18.

Stenochiton cymodocealis, 41 ;
posi-

donialis, 41.

Stenopetalum sphaerocarpum, 12.

Stigmatium gilberti, 148 ; ventrale, 148.

Stone Implements, Making of, by
Aboriginals, 280.

Suaeda australis, 10.

Telephorus apicicollis, 69 ;
gracili-

pictus, 69
;
pulchellus, 68 ; rufiventris,

68 ; viridipennis, 68.

Thlaspi cochlearinum, 12.

Threlkeldia inchoata, 7; salsuginosa, 7.

Thrvptomene Whiteae. 17.

Tilley, C. E., Tholeiitic Basalt from
Eastern Kangaroo Island, 276.

Tillyard, R. J., Wing-venation of the
Leptopcrlidac, with Description of
a New Species, 270.

Tonicia hulliana, 46.

Torrens River, Occurrence of Scoria-

ceous Boulders in Ancient Gravels,

32.

Trichalus infaustus, 62; quadricavus,

62.

Trogodendron monstrosum, 146

;

rufipesj 146; tenebricosmn, 147.

Verco, J. C, Obituarv Notices of H.
C. Zietz and G. G. Mayo. 275. '

Waite, E. R,, Exhibit: Sea-horses, 285.

Waitzia acuminata, 23.

Ward, L. K., Exhibit: Flint Chip-
pings, 290.

Ware. W. L., Obituary, 290.

Western Australian Chitons, 40. -

White, S. A., Exhibits: Skeleton, 283;

Plants, 283, 289, 290 ; Birds, 284, 289 ;

Insects and Shells, 290.

Zenithicola crassa, 148 ; funesta, 148.

Zietz, A. H. C, Obituary, 275, 289.

Zvgophyllum Billardieri ammophiium,
"14; Howittii, 13.
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